2017 Nov 2-4 (Thu-Sat) The-K Hotel, Seoul, Korea

Abstracts of Poster Presentation
001-068

KOREANESTHESIA 2017

□ Poster Session □

001

ing, sweating, and dizziness. Consequently, nefopam is an appropriate alternative for co-administration with fentanyl-based PCA in
patients who have difficulty using nonsteroidal anti-inflammatory
drugs.

Effects of nefopam with fentanyl in intravenous
patient-controlled analgesia after arthroscopic
orthopedic surgery: a prospective double-blind
randomized trial
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Jeong Min Sung1, Kyu Nam Kim1, Mi Ae Jeong1,
Dong Won Kim1, You Na Oh2
1

Bupivacaine-induced contraction is attenuated by a
pathway that involves endothelial nitric oxide
synthase via caveolin-1 phosphorylation

Department of Anesthesiology and Pain Medicine College of Medicine

Hanyang University, 2Department of Anesthesiology and Pain Medicine,
Yonsei University College of Medicine

Soo Hee Lee, Yeran Hwang, Seong-Ho Ok, Sebin Kang,
Il-Woo Shin, Ju-Tae Sohn

Background: Postoperative analgesia is necessary for patient rehabilitation and for reducing the incidence of postoperative complications such as hypertension, atelectasis, and prolonged hospital
stay. Although nefopam has been used as an analgesic in patient-controlled analgesia (PCA), nefopam and fentanyl have not
been used in combination in PCA. Therefore, we carried out this
prospective randomized double-blind study to assess and compare
the effects of nefopam versus ketorolac in intravenous fentanyl-based patient-controlled analgesia after shoulder arthroscopic orthopedic surgery.
Methods: 92 patients who were scheduled for elective orthopedic
shoulder arthroscopic surgery under general anesthesia were randomly divided into two groups to receive intravenous PCA.
Patients were assigned to either the N group (nefopam 120 mg and
fentanyl 20 μg/kg) or the K group (ketorolac 2 mg/kg and fentanyl 20 μg/kg). Pain was assessed on a visual analog scale (VAS)
and a numeric rating scale (NRS). Additionally, patient satisfaction, adverse events and vital signs were monitored.
Results: There were no significant differences in VAS score
(P=0.48) or NRS score (P =0.15) between the two groups.
Similarly, patient satisfaction did not differ between the two groups
[8.5(0.8) vs. 8.2(1.0), P=0.14]. There were no statistically significant differences in the incidence of nausea (P=0.72), vomiting
(P=0.46), urinary retention (P=0.82), pruritus (P=1.00), shivering
(P=1.00), sweating (P=0.49), or dizziness (P=0.45) between the
two groups. Additional analgesics were injected into 19 patients
in the N group and 18 patients in the K group; additional antiemetics were injected into 7 patients in the N group and 6 patients
in the K group. Likewise, there were no differences in heart rate
[78.2(7.7) vs. 75.2(6.5), P=0.18] or SpO2 [98.4(1.8) vs. 98.5(1.9),
P=0.83].
Conclusions: The analgesic effects achieved with the combination
use of nefopam and fentanyl in PCA were similar to those achieved with ketorolac and fentanyl. Moreover, nefopam and fentanyl
were not associated with an increased incidence of any adverse effect, including nausea, vomiting, urinary retention, pruritus, shiver-

Department of Anesthesiology and Pain Medicine, Gyeongsang National
University School of Medicine

Background: Amino amide local anesthetics cause dose-dependent vasoconstriction, i.e., they induce vasoconstriction at lower
doses and attenuate it at higher doses. Vasoconstriction induced by
local anesthetics is reportedly attenuated by endothelial nitric oxide
produced via endothelial nitric oxide synthase (eNOS) phosphorylation and that caveolin-1 and heat shock protein 90 (hsp90) reduce and increase eNOS phosphorylation, respectively. However,
the detailed upstream regulatory mechanism related to bupivacaine-induced eNOS phosphorylation remains unknown. Thus, this
study aimed to examine the pathway associated with the endothelium-dependent attenuation of contraction induced by bupivacaine
in isolated rat aortas and to elucidate the cellular signal pathway
upstream of bupivacaine-induced eNOS phosphorylation in human
umbilical vein endothelial cells (HUVECs).
Methods: Isolated rat aortas were suspended for isometric tension
recording. The effect of endothelial denudation on contraction induced by bupivacaine was assessed. In addition, the effects of the
following inhibitors on contraction induced by bupivacaine were
examined in endothelium-intact aortas: NW-nitro-L-arginine methyl ester (L-NAME), which inhibits nitric oxide synthase (NOS);
methylene blue, which inhibits both NOS and guanylate cyclase
(GC); 1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one (ODQ), which
inhibits GC; wortmannin, which inhibits phosphoinositide-3 kinase
(PI3K); glibenclamide, which inhibits the adenosine triphosphate-sensitive potassium channel; and combined treatment with
L-arginine and L-NAME. The effect of bupivacaine on the phosphorylation of eNOS and caveolin-1 in HUVECs was examined
by western blotting.
Results: Bupivacaine-induced contraction was lower in endothelium-intact aortas than in endothelium-denuded aortas. L-NAME,
methylene blue, and ODQ enhanced bupivacaine-induced contraction in endothelium-intact aorta, whereas wortmannin and gli-
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Comparison of intraoperative remifentanil
requirements for equi-MAC sevoflurane and
desflurane using surgical pleth index-guided
analgesia
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Background: Minimum alveolar concentration (MAC) has traditionally been used to assess the potency of inhaled anesthetics.
However, as it primarily reflects the spinal mechanism of immobility rather than the cerebral mechanism of analgesia or hypnosis, specific MAC value may not ensure analgesic or hypnotic
level of inhalation anesthesia. The newly developed surgical pleth
index (SPI) has been shown to reflect intraoperative analgesia level
reliably. This study was designed to compare intraoperative analgesic requirements to maintain equivalent SPI value between
equi-MAC sevoflurane and desflurane anesthesia.
Methods: After obtaining written informed consent, 82 patients
undergoing laparoscopic cholecystectomy were randomly assigned
to two groups receiving either sevoflurane (n = 40) or desflurane
(n = 42). Anesthesia was maintained with assigned inhaled anesthetics and remifentanil. The vaporizer dial was adjusted to maintain constant end-tidal anesthetic gas concentration at age-corrected
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Background: We recently developed a population pharmacokinetic (PK)-pharmacodynamic (PD) model of dexmedetomidine in
children, allowing target-controlled infusion (TCI). The aim of this
study was to evaluate the predictive performance of pediatric
PK-PD model for dexmedetomidine TCI.
Methods: Children aged 2−12 years, who were mechanically
ventilated in an intensive care unit (ICU), were prospectively
enrolled. Dexmedetomidine was infused using TCI software (Asan
pump, version 2.1.3; Bionet Co. Ltd., Seoul, Republic of Korea)
in which our model was programmed. The target effect-site concentration was set as 0.1, 0.15, 0.2 ng/ml, with each concentration
being maintained for at least 10 min after achievement of a pseudo-steady state, followed by arterial blood sampling. The sedative
effect of dexmedetomidine was assessed using Bispectral Index
(BIS). Four parameters including pooled bias, inaccuracy, divergence, and wobble were used to evaluate the performance of
pediatric PK-PD model.
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External validation of pharmacokineticpharmacodynamic model of dexmedetomidine
target-controlled infusion in children

1
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Results: Baseline characteristics of studied population are summarized in Table 1. A total of 126 plasma samples and 126 BIS
values from 42 children were available for model evaluation.
Pooled biases, inaccuracies, divergences, and wobbles in PK-PD
predictions were -11.0% (95% CI: -18.3 − -3.7%), 30.9% (24.4
− 37.5%), -53.2%/h (-98.2 − -8.1%/h), and 10.2% (4.2 −
16.2%).
Conclusions: Pediatric PK-PD model of dexmedetomidine
showed clinically acceptable predictive performances. Thus, dexmedetomidine TCI using this model would be applicable to mechanically ventilated children aged 2−12 years in the ICU.

benclamide had no effect on bupivacaine-induced contraction. L-arginine attenuated the L-MANE-mediated enhancement of bupivacaine-induced contraction. Bupivacaine increased eNOS phosphorylation in HUVECs and also induced the phosphorylation of caveolin-1.
Conclusions: Taken together, these results suggest that bupivacaine-induced contraction is attenuated by a pathway that involves
eNOS and GC, which seem to be activated by the phosphorylation
of caveolin-1. The endothelium-dependent attenuation of bupivacaine-induced contraction did not involve PI3K or the adenosine
triphosphate-sensitive potassium channel.

1.0 MAC throughout the study period. Remifentanil infusion was
continuously adjusted using a target-controlled infusion device to
achieve SPI between 20 and 50. During the main procedure of
cholecystectomy, the predicted effect-site concentration of remifentanil (Ce remi) was recorded at a steady-state analgesia maintained SPI between 20 and 50 without remifentanil infusion
adjustment. At the end of surgery, total remifentanil dose administered throughout the operative time was obtained. Mean remifentanil infusion rate calculated by “total remifentanil dose/body
weight/operative time”, the primary outcome in this study, was
recorded.
Results: Mean remifentanil infusion rate (mean ± SD) was significantly higher in the sevoflurane group than in the desflurane
group (0.192 ± 0.064 vs. 0.099 ± 0.033 μg/kg/min, P < 0.001).
Ce remi [median (IQR)] at a steady-state analgesia was also significantly higher in the sevoflurane group than in the desflurane
group [4.5 (3.5-5.5) vs. 1.7 (1.3-2.5) ng/ml, P < 0.001].
Conclusions: During equi-MAC anesthesia at 1.0 MAC, sevo-

flurane showed higher remifentanil requirements to maintain equivalent analgesia level than desflurane. These findings suggest that
equi-MAC of desflurane and sevoflurane does not ensure equivalent analgesic potency. Desflurane may have a higher analgesic
potency than sevoflurane at equi-MAC.
References
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clinical situation, better prognosis is expected by using propofol.

Propofol attenuates osteoclastogenesis by lowering
RANKL/OPG expression ratio in mice osteoblast
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Background: Bone homeostasis is maintained by a balance of
bone remodeling, osteoblastic bone formation, and osteoclastic
bone resorption. Loss the balance goes wrong in bone structure and
function. Propofol is widely used for induction and maintenance
of general anesthesia in various clinical situations. Although there
are studies on the effects of various drugs on bone loss and fracture
outcome, the effect of propofol on bone remodeling process has
not been clearly investigated. Therefore, this study have examined
the effect of propofol on the osteoblastic differentiation and the
expression of RANKL/OPG, using calvarial primary osteoblast culture system to delineate the correlation between propofol administration and bone remodeling process.
Methods: The effects of Propofol on cell viability of calvarial osteroblast and proliferation were measured by MTT assay. The osteogenic differentiation of calvarial osteroblast was evaluated by
ALP staining or ALP enzyme activity assay. Calvarial pre-osteoblast cells were cultured in the OM for 8 days in the presence of
indicated doses of propofol (0, 20, 50 μM). At the end of culture,
the protein levels of osteoblast markers (ALP, OCN, and OPN)
and osteoclastogenic cytokines (RANKL and OPG) were examined
by RT-PCR. In addition, the expression levels of RANKL and
OPG mRNA were assessed by quantitative real-time PCR analyses.
Last, conditioned medium (C.M) was harvested from osteoblasts
in same level of propofol during 7 days. Then calvarial pre-osteoblats incubated at C.M. After 3 days, TRAP staining was performed and the number of mature osteoclasts was counted to verify
the effect of propofol on osteoclastogenesis.
Results: The first finding of this study is that propofol not only has
no cytotoxic effect on osteoblast, but it does not affect differentiation
and proliferation of osteoblast. RANKL/OPG ratio was significantly
decreased in 50 μM propofol-treated group and OPG expression was
only observed in the propol-treated groups. The last findings of this
study are that propofol administration at a clinically relevant concentration (50 μM) significantly reduced osteoclastogenesis.
Conclusions: This study identified that propofol attenuated
RANKL expression in osteoblast without affecting cell viability.
Through result from this study, It is becoming increasingly obvious
that propofol suppress bone reabsorption and promote bone
formation. Therefore, it was presumed that the propofol could have
advantageous effect in bone remodeling process. Also in actual
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In all IV sets, plasma concentration of nitroglycerin increased rapidly after IV infusion, and reached steady state after about 5
minutes. When the nitroglycerin was infused into the PO IV set,
it was observed that the mean plasma concentration of nitroglycerin over time was higher than those in PU or PVC IV set
group (Figure 1).
Blood pressure from eight participants was included to analysis.
While nitroglycerin was infused with the PO IV set, systolic blood
pressure decreased slowly, and then began to recovery after stopping of nitroglycerin infusion (Figure 2). When the percent change
of MAP from baseline in each time point was compared among
IV set group, there were statistically significant differences between PU and PO or PVC IV set group at most points during infusion of nitroglycerin (P<0.05).
Conclusions: When using a set of liquids of PVC and PU, the
serum concentration of NTG was lower than the effective blood
concentration and the effect of NTG was decreased due to
adsorption.

Comparison of adsorption of nitroglycerin to PVC,
PU and PO tubes in administration sets: in vivo
study
Hye Mi Lee1, Hyo-Jin Byon1, Chun-Ok Kim2
1

Department of Anesthesiology and Pain Medicine, Yonsei University
2

College of Medicine, Department of Clinical Pharmacology and
Therapeutics, Yonsei University College of Medicine

Background: Injection of medicines through administration sets
is a risk of drug adsorption depending on the material of the fluid
sets. Previous studies in vitro have reported that when nitroglycerin
(NTG) is administered using a set of liquids of PVC, PU or PO,
there is an adsorbent. The purpose of this study is to investigate
the blood levels and effects of NTG on the degree of adsorption
in vivo.
Methods: Nine healthy Korean males were enrolled, and three
participants were randomly assigned to each IV set sequence group
in A, B and C, respectively The participants in each sequence
group were administered nitroglycerin intravenously for 30 min as
the following sequence of IV set: PVC-PU-PO (A group),
PU-PO-PVC (B group), and PO-PVC-PU (C group) (Table 1).
Nitroglycerin 100µg/mL was injected for 30 minutes. Blood samples for pharmacokinetic evaluation were taken at 2, 5, 10, 20, 30
minutes before the injection and at 3, 6, 10 minutes after the end
of the injection. In order to compare drug effect, vital signs were
measured at 2, 4, 6, 8, 10, 14, 18, 22, 26, 30 minutes after injection
and at 4 minute intervals after the end of injection.
Results: One participant in C group experienced syncope during the
infusion of nitroglycerin with PO IV set, and he was withdrawn from
the study by investigators. All other subjects completed this study.
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The Safety of Endoscopic Esophageal Procedures
under General Anesthesia
Go-Eun Kim, Duk-Kyung Kim, Ji-Won Choi
Department of Anesthesiology Sungkyunkwan University School of
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confidence interval, 2.051−34.974, P = 0.003). Although frank
perforation during the procedure occurred in 13 patients, 38.5%
(5/13) of them did not develop any clinical sequelae after their
procedures. Compared with patients without PPCs, patients who
developed PPCs took longer to their first oral intake and had prolonged hospital stays (P = 0.047 and 0.026, respectively).
Conclusions: Iatrogenic perforation during endoscopic esophageal
procedures under general anesthesia was the only independent risk
factor for PPCs; therefore, proactive measures and close follow-up
are necessary.
References
1. Yagi Kuwata N, Gotoda T, Suzuki S, Mukai S, Itoi T, Moriyasu
F. Reasonable decision of anesthesia methods in patients who
underwent endoscopic submucosal dissection for superficial
esophageal carcinoma: a retrospective analysis in a single
Japanese institution. Turk J Gastroenterol 2016; 27: 91-6.
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Background: Life after percutaneous coronary intervention has
been compared in many aspcts other than survival rate. Coronary
artery bypass grafting (CABG) has traditionally been chosen over
(percutaneous coronary intervention) PCI for prophylactic revascularization before non-cardiac surgery in patients with significant coronary artery disease with unstable symptoms. And
whether PCI provides the same degree of protection for future
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Association between postoperative clinical outcome
of non-cardiac surgery with prior coronary
revascularization strategy: percutaneous coronary
intervention vs coronary artery bypass surgery
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Background: With the increasing demand for general anesthesia
for endoscopic esophageal procedures [1], anesthesiologists should
understand the clinical characteristics of post-procedural complications (PPCs).
Methods: We retrospectively investigated the incidence of and
risk factors associated with PPCs of endoscopic esophageal procedures performed under general anesthesia from July 2013 to
November 2016. The final analysis included 129 patients; 114 who
underwent esophageal endoscopic dissection for esophageal tumors
and 15 cases of peroral endoscopic myotomy for achalasia. Frank
perforation during the procedure was defined as an endoscopically
recognizable or clinically detected perforation during the
procedures. A multivariable logistic regression analysis was conducted to identify independent risk factors for PPCs.
Results: The overall incidence of PPCs was 19.4% (25/129)
(Table 1). All of the PPCs were managed successfully with conservative measures. The most common PPC was symptomatic, radiologically documented atelectasis (11/25, 44.0%), followed by
esophageal perforation-related PPCs (symptomatic pneumomediastinum or pneumoperitoneum; 9/25, 36.0%) (Table 2). In the
multivariable analysis, frank perforation during the procedure was
the only independent risk factor for PPCs (odds ratio, 8.470, 95%
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non-cardiac surgery is unanswered. The objective of this study was
to compare clinical outcome of non-cardiac surgery in patients with
prior coronary revascularization by PCI to CABG.
Methods: From February 2010 to December 2015, 414 patients
with a history of treated coronary artery disease, scheduled for
non-cardiac surgery were identified. Patients were divided into PCI
group and CABG group and postoperative clinical outcome was
compared between two groups. The primary outcome was composite of death, myocardial infarction, and stroke in 1-year follow-up.
Results: Of the 414 patients were divided according to proceeding
coronary revascularization strategy 236 (57%) in PCI and 178
(43%) in CABG group. In multivariate analysis within 1-year follow-up, there was no significant difference in clinical outcome
which was composite of all-cause death, stroke and myocardial infarction (hazard ratio [HR], 1.14; confidence interval [CI] 95%,
0.59-2.78; P=0.71) The same result was present in propensity-matched population analysis (HR, 1.18; CI, 0.53-2.64;
P=0.68).
Conclusions: This study showed that in revascularized patients
who underwent non-cardiac surgery, PCI showed a comparable
postoperative clinical outcome with CABG.

(T1), 1 hour after Trendelenburg position (T2), 2 hour after
Trendelenburg position (T3), 10 min after resuming supine position
(T4), arrival in the postanesthetic care unit (T5).
Results: The mean ONSD at time points (T1, T2, T3, T4, and
T5) after anesthesia significantly increased compared with that before induction of anesthesia (T0). The changes of ONSD at T1,
T2, T3, and T4 were significantly less in the TIVA group compared to the DES group (p=0.024, 0.000, 0.000, and 0.035, respectively)
Conclusions: Trendelenburg position and carbon dioxide pneumoperitoneum in RALP increased the diameter of optic nerve
sheath. The change of ONSD in TIVA group was significantly less
than that in desflurane group during operation time in RALP.
Through this results, TIVA could be a better choice for patients
with the risk of cerebral hypoperfusion or with increased intracranial pressure.
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Comparison of the effects of desflurane and total
intravenous anesthesia on the optic nerve sheath
diameter in robot assisted laparoscopic radical
prostatectomy
Young-Tae Jeon1, Eun-su Choi3, Chi-bum In2, Jihun Jo1
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Background: Optic nerve sheath diameter (ONSD) is well known
as surrogate marker for intracranial pressure (ICP) in robot-assisted
laparoscopic radical prostatectomy (RALP). We compared the effect of total intravenous anesthesia (TIVA) with desflurane anesthesia on the changes in ICP during RALP, which is known to
increase ICP due to steep Trendelenburg position and carbon dioxide pneumoperitoneum.
Methods: Sixty patients were randomly assigned to the TIVA or
desflurane (DES) group. Anesthesia was maintained with propofol
and remifentanil in the TIVA group, and desflurane and remifentanil in the DES group. Ultrasonographic measurements of
optic nerve sheath diameter (ONSD) were performed at before induction of anesthesia (T0), 10 min after Trendelenburg position
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The Implication of Using Dominant Hand to Perform
Laryngoscopy: An analysis of the laryngoscopic
view and blade-tooth distance
Serin Lee, Jaewon Huh, Jin Joo, Min-Ji Cho, Jaemin Lee
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Comparison of intubation using with McGrath
Videolaryngoscope and Pentax AirwayScope
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Background: Various videolaryngoscopes (VLs) including
McGrath Videolaryngoscope (VL) (Aircraft Medical, Edinburgh,
Scotland) and Pentax AirwayScope (AWS) (Pentax, Tokyo, Japan)
have been developed and have provided a better laryngoscopic
view and decreased intubation difficulties. Intubate using Pentax
AWS showed reduced or comparable intubating time compared
with using McGrath VL in previous manikin studies, but to date,
no studies have been conducted for actual patients. Therefore, we
conducted a prospective, randomized comparison of intubation time
between using Pentax AWS and McGrath VL.
Methods: After approved by institutional review board and registered at clinical Trials.gov, one hundred and twenty-six patients
aged 19 to 65 years (American Society of Anesthesiologists classification I or II) who required tracheal intubation for elective surgery were randomly allocated to 1 of 2 groups, at McGrath VL
(n=63) or Pentax AWS (n=63). Anesthesia was induced with propofol, fentanyl, and rocuronium. The primary outcome was time
to intubation (TTI) which was defined as time from insertion of
blade into oral cavity to the detection of end-tidal CO2 trace was
assessed by a blind observer. Cormack-Lehane glottic grade, percentage of glottic opening (POGO) score, intubation difficulty
score (IDS), use of optimal external laryngeal manipulation, failed
intubation at first attempt, ease of intubation, severity of oropharyngeal bleeding, endotracheal tube cuff pressure, postoperative sore
throat and hoarseness were also recorded.
Data are expressed as mean ± standard deviation, median
[interquartile range], or number of patients (%). Categorical data
were analyzed using the chi-square or Fisher’s exact tests, and continuous data between the groups were analyzed using an independent t- test. A P value <0.05 was considered statistically
significant.
Results: Using Pentax AWS provided excellent laryngeal view including Cormack-Lehane glottic grade (Ⅰ/Ⅱa/Ⅱ; 58/5/0 vs
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Background: Existing laryngoscopes are designed to be handled
by the left hand, whereas most healthcare professionals are
right-handed. We examined the significance of using dominant
hand for laryngoscopy and its clinical applicability.
Methods: Prospective, randomized, single blinded, clinical comparison study.
164 patients for general anesthesia.
Laryngoscopy was performed twice for each patient, once using
a conventional left-handed Macintosh No.3 laryngoscope and once
using a right one, by 25 right-handed and 18 left-handed
laryngoscopists.
Before participating in the current study, each laryngoscopist performed approximately 30 practice rounds with the right-handed larⓇ
yngoscope and a manikin (Laerdal Airway Trainer, Adult, Laerdal )
to become familiar with the tool.
The perpendicular distance from tip of the maxillary incisor to the
flange of each blade was measured when the maximum visibility
of the glottis was obtained. We compared the distances, chances
of directly contacting the tooth, laryngoscopes views and preference of laryngoscopists between the two laryngoscopes.
Results: For the right-handed laryngoscopists, distance varied significantly between the two laryngoscopes [5.0 (3.5) and 5.7 (3.7)
mm (mean ± standard deviation) for the conventional and
right-handed laryngoscopes, respectively (P < 0.001)]. The
right-handed laryngoscope was associated with a decreased chance
of directly contacting the teeth [1.3% vs. 4% with conventional laryngoscope (P = 0.001)]. Additionally, the right-handed laryngoscope provided a better view than the conventional one (P =
0.005). Conversely, the results were opposite for the left-handed
laryngoscopists, and they felt that the procedure using a conventional laryngoscope was easier than with a right-handed one.
Conclusions: Using dominant hand can achieve better view of
vocal cord and less frequency of contact between the blade and
the upper teeth than using non-dominant hand to hold
laryngoscope. It seems more reasonable to use dominant hand to
hold laryngoscope.
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38/22/3, P<0.001) and POGO score (100 [100-100] vs 100
[80-100], P<0.001) than McGrath VL did. IDS was significantly
lower in Pentax AWS (0 [0-0] vs 0 [0-1], P<0.001) than McGrath
VL. However, time to intubation was faster in Pentax AWS which
was not statistically significant (30 [27-34] s vs 32 [28-35] s,
P=0.197). Moreover, ease of intubation expressed as subjective numerical rating scale from 1 (the easiest) to 5 (most difficult),
Pentax AWS (17/41/4/1/0) and McGrath VL (14/43/6/0/0) showed
comparable results. Patient characteristics and other variables did
not show significant differences.
Conclusions: This study showed that though Pentax AWS provided excellent laryngeal view, this good view did not guarantee
faster and easier intubation significantly. The reason is probably
insertion and removal of blade of Pentax AWS (P Blade) took
more time than McGrath VL did for the bulky shape of P Blade.
If we measured the time from visualizing the glottis to insertion
and passing the tube, Pentax AWS might significantly shortened
the time.
References
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Y. Comparison of the McGrath MAC video laryngoscope and
the Pentax Airwayscope during chest compression: a manikin
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The change of diaphragm excursion after major
laparoscopic pelvic surgery
Hwanhee Yoo1, Kyungmi Kim2, Dong-Min Jang1, Jong-Yeon
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Background: Major laparoscopic pelvic surgery requires steep
Trendelenburg position with pneumoperitoneum for a long time.
We investigated the effect of Trendelenburg position with pneumoperitoneum on diaphragmatic movement during major laparoscopic
pelvic surgery using M-mode sonography.
Methods: Twenty patients undergoing elective pelviscopic radical
hysterectomy were included in this study. Diaphragmatic movement was measured at the following time points; before operation,
after muscle relaxation, 30 minutes and 90 minutes after
Trendelenburg position with pneumoperitoneum, and after operation with recovery of muscle relaxation.
Results: Diaphragmatic movement decreased after muscle relaxation and gradually decreased during operation. Diaphragmatic
movement had the largest drop 90 minutes after Trendelenburg position with pneumoperitoneum compared to before the operation (P
< 0.001). Diaphragmatic movement was also significantly reduced
after the operation compared to before (P < 0.001).
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The influences of long periods of pneumoperitoneum
and head up position on the variation of heart-rate
corrected QT interval during robotic-assisted
laparoscopic gastrectomy
- Observational study Na Young Kim, Hoon Jae Nam, Hyun Joo Kim
Department of Anesthesiology and Pain Medicine, Yonsei University
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Background: Both head up position and pneumoperitoneum can
cause autonomic nerveous system imbalance and ventricular
arrhythmias. During robotic gastrectomy, these two conditions are
maintained for a long time. QTc interval (heart rate corrected QT
interval) is closely related to the possibility of cardiac arrhythmia
according to autonomic nervous system imbalance. In this prospective study, we evaluated change in QTc interval during robotic
gastrectomy with prolonged pneumoperitoneum and head up
position.
Methods: Thirty patients scheduled for robot-assisted laparascopic
gastrectomy were enrolled in this study. During the surgery, patients were positioned 15 degree head up position and 12 ㎜Hg
intraabdominal pressure was maintained for pneumoperitoneum.
For each participants, change in QTc interval were continously
monitored and analyzed.
Results: Twenty-eight patients (93%) completed the study. QTc
interval was significantly prolonged at 1min, 60min and 90min after CO2 pneumoperitoneum with 15 degree head up position, desufflation of CO2 pneumoperitoneum in supine position and at end
of surgery compared to baseline (Bonferroni corrected P = 0.004,
0.034, <0.001, <0.001, <0.001, respectively). 7 patients presented
a QTc interval longer than 450 ms and it was most remarkable
at 90 min after CO2 pneumoperitoneum with 15 degree head up
position (5 patients). 24 patients (85.7%) had a QTc interval prolongation of >20ms from the baseline value during surgery. There
was a patient whose QTc interval was prolonged 108.1 ms from
the baseline value in maximum.
Conclusions: Robot-assisted laparoscopic gastrectomy with pneumoperitoneum and head-up position significantly induced the prolongation of the QTc intervals. Therefore, care should be taken
during robot assisted laparoscopic gastrectomy for possible arrhythmias
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Conclusions: Diaphragmatic movement was decreased after operation with Trendelenburg position with pneumoperitoneum.
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Body temperature- esophageal stethoscope, Heart rate, O2 saturation, EKG) were applied. Body temperature was recorded every
30 minutes. The urine was maintained at over 0.5cc/kg/hr.
Warming tools stopped at body temperature above 36.0.
The peak body temperature of the recovery room and the POD
0/POD 1/POD 2/POD 3 days were recorded. A body temperature
above 37.5 degrees was defined as fever.
Results: In the same patient who underwent two operations, body
temperature was significantly elevated during embedding operation.
(Figure 1.) Twenty six patients were fevered in embedding
operation. On the other hand, only 2 patients were fevered in elevation operation. Of 26 patients with fever, 12 patients developed
fever during operation, and 14 patients developed fever in recovery
room or POD 0 day after surgery. Of 12 patients developed fever
during operation, 11 patients were under 17 years old. During embedding operation, the time for the body temperature to rise was
1-2 hours after operation started.
Of the covariates, gender, induction agents, muscle relaxants, maintenance fluid, premedication drugs, infusion drugs, warming method such as humidify circuit, air blanket, warm pad were not statistically significant. Considering the effect of Group, Age, BMI,
Antibiotics, Time and the interaction of time and group in linear
mixed model, the final results of type 3 test of fixed effects is
Table 1.
Conclusions: Patients undergoing embedding operation were
found to have increased body temperature. The time for the body
temperature to rise was between 1 and 2 hours after operation started that is similar to the time point to harvest of costal cartilage.
Perhaps cartilage harvesting is associated with the secretion of
cytokines. Additional research is needed to find the exact cause.

Anestesiol 2010; 76: 882-9.

014
Body Temperature Elevation During Embedding
Operation in Microtia Patients: A Retrospective
Study
Jeong Jun Park, Yookyung Jang, Hyub Huh, Jang Eun Cho,
Choon Hak Lim, Hye Won Shin, Hye-Won Lee, Hye-Ja Lim,
Seung Zhoo Yoon
Department of Anesthesiology and Pain Medicine College of Medicine,
Korea University

Background: Intraoperative hypothermia is a common complication in patients undergoing general anesthesia. Generally, it is normal for body temperature to decrease by one degree during
anesthesia. It can lead to prolonged drug metabolism, increased
length of hospital stay, coagulation disorders, increased risk of infection and cardiac problems that can increase morbidity. However,
in some cases, the body temperature increases during surgery. The
most common reasons for perioperative temperature elevation are infection (including sepsis), excessive heating, metabolic syndromes,
adverse drug reactions, CNS disturbances, transfusion related issues,
heat stroke, or rarely malignant hyperthermia. Microtia is congenital
anomaly disorder. For reconstruction, embedding and elevation operations are performed on one patient. We incidentally found that the
patient's body temperature rises during the embedding operation.
Thus, we compare the body temperature with time in same patient
according to type of surgery. i.e. embedding and elevation operation.
Methods: A chart review of patients who received microtia reconstruction operation (embedding and elevation) from July 2012
to February 2015 was conducted. This study included 38 patients
(aged 11 to 21 years). Anaesthesia was induced with propofol
1.5-2mg/kg or pentothal 4-5mg/kg, maintained with an end-tidal
concentration of 2−3 vol% of sevoflurane or 5-6 vol% of
desflurane. Tidal volume was controlled to maintain 30‒35 mmHg
of end-tidal CO2. The operation room temperature was kept at 20‒
22°C by air conditioning system. Standard monitoring (NIBP,
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Background: Recent advance in perioperative medicine have recommended liberal fasting and preoperative carbohydrate as a part
of enhanced recovery after surgery (ERAS) protocols. ERAS has
recommended that patient undergoing elective major surgery
should take oral carbohydrates-rich clear liquid before anesthesia.
Preoperative oral carbohydrate-rich drinks reduce metabolic stress
and insulin resistance postoperatively, reduce hospital stay, improve patient well-being, and maintain lean body mass and muscle
strength in patients undergoing major abdominal surgery. However,
there’s few investigation whether carbohydrate-rich drink would
positively impact on patient outcome in minor surgical patients or
not. In the present study, the authors hypothesized that preoperative
carbohydrate-rich drink would improve well-being and satisfaction
of patients undergoing elective open thyroidectomy.
Methods: The participants randomly allocated to one of two
groups: MF(midnight fasting) group or CH(Carbohydrate) group.
MF groups were requested to obey traditional preoperative fasting
after midnight prior to the day of surgery. CH groups received 400
ml of carbohydrate-rich beverage 2 hours before induction of anesthesia while obeying midnight fasting. 7 parameters representing
patient well-being such as thirst, hunger, mouth dryness, nausea
and vomiting, fatigue, anxiety and sleep quality were assessed using numeric rating scale (0: no discomfort, 10: worst imaginable
discomfort) by simple questionnaire at two time toint, before operating room admission(preoperative) and 6 hours after surgery(postoperative well-being). And patient satisfaction also was measured
by 5-point scale (5: very satisfied, 4: somewhat satisfied, 3: neu-
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Effects of preoperative oral carbohydrate
administration on patient well-being and satisfaction
in thyroid surgery
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tral, 2: somewhat dissatisfied, 1: very dissatisfied) at the same
point in time.
Results: 51 patients were assessed for eligibility, and 50 pateints
completed the study (MF=25, CH=25).
The two groups were homogenous in patient characteristics, anesthesia and surgery time, and volume of fluids administered (Table
1). 7 parameters (thirst, hunger, mouth dryness, nausea and vomiting, fatigue, anxiety and sleep quality) expressed by NRS (0-10)
were not statistically different between two groups in both preoperative and postoperative assessments (Table 2). And there was
no significant difference in patient satisfaction scores between two
groups.
Conclusions: Preoperative oral carbohydrate administration in patients undergoing elective thyroidectomy under general anesthesia
may manifest no benefit on patient well-being and patient
satisfaction.
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fentanyl 50 mcg were used for induction. Anesthesia was maintained
with desflurane 6vol%, N2O 1.5L/min, and O2 1.5L/min. Ventilation
was set to pressure control and volume guarantee mode with tidal volume of 600ml, respiratory rate of 12/minutes. The patient was repositioned from supine to left lateral decubitus. The peak inspiratory pressure (PIP) was maintained below 25 cmH2O. After 30 minutes of operation, the patient’s PIP suddenly increased to 35cmH2O. To decrease
PIP, tidal volume was reduced to 500ml, but PIP increased up to
40cmH2O in few seconds. We found that the endotracheal tube was
intact but extensive subcutaneous emphysema around his neck and
chest area. N2O administration was immediately ceased, and 100% O2
was administered. In a few minutes the tidal volume decreased to less
than 100ml. The procedure was stopped and the patient was repositioned to supine. The breathing sounds were barely heard from both
lungs. Arterial blood gas analysis (ABGA) showed pH 7.22 PCO2 61
mmHg, PO2 86 mmHg, HCO3- 25.0 mmol/L, O2sat 94%. Portable
CXR was taken and while waiting for the CXR to be revealed, sonographic evaluation was performed and the lung sliding sign (to-and-fro
movement of the pleural line) was not observed at the right third intercostal space (ICS) which suspect PNx. Even with 100% O2 supply,
the SpO2 decreased and cyanosis appeared on his face. Within minutes
SpO2 dropped to 52% and systolic BP decreased to 70mmHg. We inserted 18G needle on right 2nd intercostal space and mid clavicular
line for needle thoracostomy and we called emergency medicine doctor
for chest tube insertion. Immediately after needle decompression, SpO2
increased up to 96% and SBP also increased up to 100mmHg. After
inserting chest tube on the right side, vital signs were stabilized.
However, after the patient was transferred to intensive care unit (ICU),
his SpO2 and BP decreased. CXR revealed bilateral pneumothorax. Left
chest tube was inserted in ICU, and esphagectomy and esphagogastrostomy were performed 3 days later.
Conclusions: Tension pneumothorax due to esophageal perforation under positive ventilation can lead to potentially fatal tension
pneumothorax, and anesthesiologist should be aware of its risk and
emergency treatment.

016
Incidence of bilateral tension pneumothorax during
endoscopic submucosal dissection under general
anesthesia: a case report
Seok Kyeong Oh, Il-Ok Lee, Young Ju Won, Seung Inn Cho
Department of Anesthesiology and Pain Medicine College of Medicine,
Korea University

Background: Endoscopic submucosal dissection (ESD) is a technique that provides en bloc resection of lesions for treatment and
diagnosis. This can be performed under general anesthesia because
of the inaccessible location of the lesion or incompliance of the
patient. One of the complications is esophageal perforation, and the
rate is between 0% and 10%. Usually this complication is successfully managed with clip closure. However, in this case, esophageal
perforation caused bilateral tension pneumothorax (PNx). We report potential life-threatening complication, since ESD under general anesthesia is increasingly becoming accepted.
Methods: A 60-year-old man (169.9 cm and 69.2 kg) with esophageal
adenoma was scheduled for ESD under general anesthesia. He had hypertension, and preoperative laboratory tests and chest radiography
(CXR) were normal. The vital signs before anesthesia were: blood pressure (BP) 170/100 mmHg, heart rate (HR) 100 beats/min, peripheral
oxygen saturation (SpO2) 99%. Propofol 150mg, rocuronium 50mg,
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Effects of positive end expiratory pressure (PEEP)
on intraocular pressure in robot-assisted
laparoscopic radical prostatectomy
Ann Hee You1, Yong Song2, Dong Woo Han3
1
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nisms are poorly defined.
Methods: Asystole was induced in the right ventricular papillary
muscles of guinea pigs by 500 µM BPV, and the recovery of
stimulated contractile responses and contractions was analysed after treatment with insulin or insulin and 33 mM glucose. These
experiments were performed in the ongoing presence of BPV
(recirculating) or during drug washout (non-recirculating) conditions for 60 min. In the washout condition, Tyrode solution containing insulin, insulin and 33 mM glucose, or glucose alone was
superfused. After achieving asystole, the BPV concentrations in the
Tyrode solution in the presence or absence of insulin were
measured.
Results: In the presence of BPV, there were concentration-dependent decreases in contractility in both the insulin and
insulin/glucose groups. Neither insulin nor insulin/glucose restored
the stimulated contractile responses due to BPV-induced conduction disturbances or asystole. In the BPV-washout condition,
while superfusion with a BPV-free control solution for 60 min after
achieving asystole restored contractility to approximately 60% of
baseline, time-dependent complete recovery was observed in the
insulin-, insulin/glucose-, and glucose-treated groups (Fig.1). BPV
concentrations gradually decreased similarly in both the control and
insulin-treated groups over 60 min.
Conclusions: Neither insulin nor insulin/glucose treatment is likely to rescue Na+ channel function to reverse BPV-induced cardiac
conduction block and asystole in vitro; however, these treatments
may replenish myocardial metabolic energy. Circulatory support to
eliminate BPV from the heart at the onset of cardiac arrest appears
to be required when treating with insulin and glucose.
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Background: A positive end expiratory pressure (PEEP) is widely
used during laparoscopic surgery because it can prevent postoperative atelectasis as well as ventilation-perfusion mismatch.
Both Trendelenburg position and pneumoperitoneum, which are
mandatory for the robot-assisted laparoscopic radical prostatectomy
(RALRP), may increase intraocular pressures(IOP). We investigated low PEEP would have any effect on IOP.
Methods: Thirty three patients were enrolled the study, they were
divided into two groups, zero-PEEP (ZEEP) and 5mmHg of PEEP.
Ⓡ
Intraocular pressure was measured by Tono-Pen AVIA . The hemodynamic parameters (mean arterial pressure, heart rate), and respiratory data (peak airway pressure, mean airway pressure, dynamic compliance, pH, PaO2, PaCO2) were also collected.
There are some time points. They are baseline (BASE), after the
induction of general anesthesia with supine position (SUP), 5 minutes after pneumoperitoneum with Trendelenburg position
(TRD5), 30 minutes after pneumoperitoneum with Trendelenburg
position (TRD30), 5 minutes after desufflation with supine position
(DES), and at the Post Anesthesia Care Unit (PACU).
Results: There is no further elevation of IOP when applying
5mmHg of PEEP. However, the pattern of the change was different
between the two groups in BASE vs PACU, SUP vs PACU, and
TRD5 vs PACU.
Applying PEEP naturally increases the mean airway pressure. It
improves oxygenation during general anesthesia. Even though
mean airway pressure were higher in PEEP group, peak airway
pressures between the two groups didn’t show statistical difference.
Dynamic compliance, mean arterial pressure, heart rate, pH,
PaCO2 didn’t show the differences either.
Conclusions: IOP increases during pneumoperitoneum with
Trendelenburg position during RALRP surgery. However, applying
5 mmHg of PEEP can have minimal or no effect on IOP.
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Insulin and Glucose Improve Myocardial Energetics
but Not Conduction following Bupivacaine-induced
Cardiac Asystole in Vitro
Hyun Joo Kim1, Ja Rang Jung1, Hyun Soo Kim2, Carl Lynch3,
Wyun Kon Park1
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Background: Insulin-glucose treatment has been shown to effectively reverse bupivacaine (BPV)-induced myocardial depression or
cardiovascular collapse in vivo. However, the recovery mecha-
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namic changes were not different between the three groups.
Conclusions: During ceserean section under spinal anesthesia, use
of fentanyl with midazolam is effective in sedation and prevention
of IONV, this can be comparable with the effect of propofol with
midazolam.

The effect of fentanyl on nausea vomiting during
midazolam sedation in cesarean section under
spinal anesthesia: randomized controlled study
Yumin Jo1, Seok-Hwa Yoon1, Dong-Wook Shin2, Boohwi
1
1
1
1
Hong , Chae Seong Lim , Yoon-Hee Kim , Yong Sup Shin ,
1
Sangwon Yun
1
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Background: Intraoperative nausea and vomiting (IONV) causes
discomfort in parturient who has undergone cesarean section with
spinal anesthesia. It decreases satisfaction of operation and
anesthesia. Opioid is an inducing factor of nausea & vomiting, but
it has a sedative effect and can reduce intraoperative nausea vomiting (IONV). In this study, we examined the effect of using fentanyl
or propofol with midazolam on sedation levels and IONV during
cesarean section under spinal anesthesia.
Methods: The study was conducted at Gumi Cha Hospital for
20-40 years old parturients who were scheduled for a elective cesarean section. After fetal birth, sedation was performed by administering the study drugs prepared according to each of the three
groups. M group ; midazolam (0.05mg/kg), MP group ; propofol
(20 mg bolus, 1.0 mg/kg/hr) + midazolam (0.05 mg/kg), and MF
group ; fentanyl (1.5 μg/kg) + midazolam (0.05 mg/kg). Our hypothesis is ‘In MF group, IONV incidence will be less than M
group, and it will not be different from MP group.’ Primary outcome is IONV incidence. Secondary outcomes are postoperative
nausea and vomiting(PONV) incidence, intraoperative modified
Ramsey Sedation Scale, 5 points patient satisfaction score. Groups
were assigned by computer generated random table, participant and
outcome assessing researchers were blinded on group assignment.
Results: We researched 101 parturients except 2 parturients who
didn’t want to be sedated. 33 parturients were assigned to the each
three group. Three patients in the M group and two patients in
the MP group were excluded from the analysis because they could
not follow the protocol. Total 94 parturients (M group=30, MP
group=31, MF group=33) were analyzed. IONV was less in MP
group (n=1, 3.2%) and MF group (n=3, 9.1%) than M group (n=10,
33.3%) (P=0.002). PONV was not different between the M group
(n=1, 3.4%), MP group (n=3, 9.7%) and MF group (n=2, 6.1%).
Modified Ramsay Sedation Scale was higher in the MP and MF
group than in the M group during surgery. Immediately after surgery, 5 points patient satisfaction score in the MP group (4.4 ±
0.6) and MF group (4.2 ± 0.7) was higher than in the M group
(3.3 ± 1.0) (p <0.001). After study drug administration, hemody-
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Effect of size and location of nevi on the
postoperative pain and emergence agitation in
children undergoing nevi excision: observational
study
Jin-Soo Kim, Sook Young Lee, Sang Ki Min, In Kyung Lee,
Seung Bae Hong, Ji Eun Kim
Department of Anesthesiology and Pain Medicine College of Medicine
Ajou University

Background: Congenital melanocytic nevi (CMN) occur in approximately 1% of newborns, and need the surgical excision due
to the possible risk of melanoma development. The aim of this
study was to evaluate the effect of size and location of nevi on
postoperative pain and emergence agitation in children undergoing
nevi excision.
Methods: Eleven male and 19 female children aged between 1
and 10 years who underwent CMN excision under general anesthesia were enrolled. Anesthesia was implemented with sevoflurane
and fentanyl. The end-tidal concentration of sevoflurane was maintained with 2-2.5 vol% during surgery. The children are divided
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Effect of equal ratio ventilation on respiratory
mechanics and oxygenation during volume
controlled ventilation in pediatric patients
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Background: Volume-controlled ventilation with equal inspiratory
to expiratory ratio (ERV) has been used to optimize gas exchange
and respiratory mechanics in various surgical cases. In prolonged
inspiratory time setting, Patients have more time to take O2 and
Air, so it improves Oxygenation and ventilation. In the case of
children age under 6, usually Closing volume(CV) is higher than
functional residual volume(FRC), therefore alveolar-arterial oxygen
partial pressure difference (AaDO2) is relatively higher than that
of adults. Due to the respiratory features of children, a different
ventilator strategy may be needed in children undergoing surgery
with general anesthesia.
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So we hypothesized that, when compared with an I:E ratio of 1:2,
equal I:E ratio ventilation (ERV) would improve dynamic compliance and oxygenation, and decrease or increase airway pressure.
Furthermore, we investigate the effect of ERV on respiratory mechanics in children age under 6.
Methods: Thirty-one patients undergoing surgery by general anesthesia with arterial cannulation were randomly allocated to receive
an I:E ratio of either 1:1 (group 1:1) or 1:2 (group 1:2). The primary endpoint, dynamic compliance, arterial oxygen partial pressure (PaO2), peak airway pressure (Ppeak), as well as hemodynamic parameter and other respiratory parameter, physiologic dead
space, arterial blood gas analysis (ABGA) were compared between
groups at four time points: right after anesthesia induction (T0),
30 and 60 min after induction (T1 and T2), and the end of surgery
(T3). Overall comparisons were made between groups using linear
mixed model analysis.
Results: Linear mixed model analysis showed a significant overall
difference in Ppeak between the two groups (P=0.026). In addition,
there were no significant differences in dynamic compliance and
PaO2 between the two groups (P =0.092 and P =0.703).
Conclusions: Compared with an I:E ratio of 1:2, a ratio of 1:1
lowered peak airway pressure. According to the results of other
reference papers, we expect equal I:E ratio ventilation (ERV) improves dynamic compliance and oxygenation as well, but also
might increase mean airway pressure, generate intrinsic PEEP
(positive end expiratory pressure). For accurate results, more patient data shoud be collected. A further large-scale study is warranted to provide more definite answers regarding equal I:E ratio
ventilation(ERV) in pediatric patients to improve respiratory
mechanics.
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into 2 groups according to largest diameter of nevi; Small CMN
group as less than 1.5 cm in diameter (n =11), and Large CMN
group as 1.5 cm or greater in diameter (n =19). Nevi location was
defined as face, trunk, and extremities. Postoperative pains were
assessed with the Face, Legs, Activity, Cry, Consolidation
(FLACC), and emergence agitations were rated with Pediatric
Agitation and Emergence Delirium (PAED) scale at 5 time points;
upon PACU arrival, at 10 min, 30 min, 1 hr, and 3 hr after surgery.
Results: Patients’ characteristics were comparable between two
groups, except operation time (Median [IQR]; 15 [10-20] min vs.
25 [15-40] min in Small CMN vs. Large CMN, respectively).
There were no significant differences with regard to intraoperative
concentrations of sevoflurane as well as postoperative pain score
and analgesic use. Emergence agitation scores were significantly
higher in Large CMN group than in Small CMN group at time
of PACU arrival (Median [IQR]; 14 [8.5-18] vs. 2 [0-9.5], p =
0.036). In addition, children with nevi in trunk showed higher agitation scores than those with nevi in face or extremities at 30 min
after surgery (Median [IQR]; 2 [2-12] vs. 0 [0-0], p = 0.009).
Conclusions: Nevi with large size or location in trunk developed
more emergence agitation in children undergoing nevi excision.
During postoperative care, it is needed to consider the both size
and location of nevi for adequate treatment of emergence agitation
in children.

algesics for 24 hours after surgery.

022
Postoperative pain relief by brachial plexus block
reduces pediatric anesthesia emergency delirium for
pediatric humerus condyle fracture (in progress
study)
Choonho Jung, Yumin Jo, Boohwi Hong, Chaeseong Lim,
Youngkwon Ko, Yoonhee Kim, Yongsup Shin
Department of Anesthesiology and Pain Medicine College of Medicine
Chungnam National University

Background: Pediatric patients show delirium when awake after
general anesthesia, which is often due to inadequate pain control.
Neural blockade completely blocks the nerves of the surgical site
and shows superior than systemic analgesic treatment. The purpose
of this study was to determine whether pain control through nerve
block relieves anxiety and delirium after general anesthesia.
Methods: A total of 32 patients (2-7 years) with humerus condyle
fracture scheduled for surgery were randomly assigned to two
groups. Patients enrolled in the BPB group received ultrasound
guided supraclavicular brachial plexus block (BPB) after induction,
while opioid group received intravenous fentanyl (1μg/kg) after
induction. Primary outcome was pediatric anesthesia emergency
delirium (PAED) score on arrival at the PACU. Secondary outcome were the PAED score and mCHEOPS score measured at 5
minute intervals in the PACU and the frequency of analgesic administered over post operative 24 hours.
Results: The PAED scores were significantly lower in the BPB
group at at all time point (at the arrival pacu
7.6 ± 4.8 vs 13.3 ± 3.3, P value < 0.001). The mCHEOPS scores
of the BPB groups significantly lower than opioid group at all time
point. There was no difference in the frequency of analgesics administered during the 24 hours postoperatively.
Conclusions: Complete postoperative pain relief by brachial
plexus block effectively reduced the severity of emergence agitation, but it is questionable whether it reduces the use of an-
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Position and relative size of the vertebral artery
according to age: implications for internal jugular
vein access
Chul Woo Jung, Joon Hee Lee, In Kyung Song,
Eun Hee Kim, He Soo Kim, Jin Tae Kim, Ji Hyun Lee
Department of Anesthesiology College of Medicine Seoul National
University

Background: There is a higher risk of accidental puncture of vertebral artery (VA) even during ultrasound-guided internal jugular
vein cannulation in pediatric patients than in adults. Therefore, attention to the position of VA is required during IJV cannulation
in children. The relative size of the VA to IJV increased conversely
with decreasing age. More than half of the patients showed an
overlap between the VA and IJV. As the relative size of the VA
to the IJV was smaller on the right side, the right IJV can be considered the primary puncture site to avoid accidental VA puncture
in children.
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Conclusions: The theoretical risk of vertebral artery puncture is
higher in younger children during internal jugular vein
catheterization. Identifying the vertebral artery, for example with
ultrasound, before central venous catheterization is helpful to avoid
accidental vertebral artery puncture.

The purpose of this retrospective observational study was to investigate the anatomical characteristics of the vertebral artery in pediatric patients using computed tomography images.
Methods: We evaluated anatomical characteristics of the right and
left vertebral artery at the cricoid level and at a lower level, which
was mid-level between the cricoid cartilage and the origin of vertebral artery from the subclavian artery. At each level, the cross-sectional areas of the vertebral artery and internal jugular vein, the
relative size of vertebral artery to internal jugular vein, the minimum distance between them and the extent of overlap between
them were investigated.
Results: According to the chest computed tomography images of
344 patients, the sizes of internal jugular vein and vertebral artery
were found to increase with age. On the other hand, the relative
size of the vertebral artery to internal jugular vein was found to
increase conversely with decreasing age. The distance between the
vertebral artery and internal jugular vein increased with age at both
sides and levels. The vertebral artery was mostly located at the
medial side of the internal jugular vein, and overlapped with the
internal jugular vein in at least 54% of the patients at the cricoid
level and in 74% at the lower level.
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the effect of adding nefopam to fentanyl-based PCA on PONV.
Methods: Data from 810 patients undergoing gynecological or orthopedic surgery were retrospectively reviewed. The patients received either IV PCA without nefopam (Group F) or IV PCA with
nefopam (Group N). Nefopam was added without changing the
fentanyl dose in gynecologic patients, whereas nefopam was added
with decreasing the fentanyl dose in orthopedic patients.
Results: In 299 patients undergoing gynecologic surgery, there was
no difference in the incidence of PONV during the 3-day postoperative
period between the 2 groups. However, the incidence of nausea on
postoperative day (POD) 3 was significantly higher in Group N
(11.3%) than Group F (3.0%) (P=0.009). In 215 orthopedic patients
receiving general anesthesia, the incidence of vomiting on POD 3 was
significantly lower in Group N (1.9%) than Group F (9.3%, P=0.019).
In 295 orthopedic patients receiving spinal anesthesia, the incidence
of nausea during the postoperative 3 days was 31.3% in Group N and
48.6% in Group F (P=0.002). There were no differences in median
pain scores over the three days after surgery in all patients.
Conclusions: The concomitant administration of nefopam with
the reduction of fentanyl dose leads to a decrease in PONV.
However, nefopam use without decreasing opioid dose is associated with a higher incidence of postoperative nausea.
References
1. Du Manoir B, Aubrun F, Langlois M, Le Guern ME, Alquier
C, Chauvin M, et al. Randomized prospective study of the analgesic effect of nefopam after orthopaedic surgery. Br J
Anaesth 2003; 91: 836-41.
2. Hudcova J, McNicol E, Quah C, Lau J, Carr DB. Patient controlled opioid analgesia versus conventional opioid analgesia for
postoperative pain. Cochrane Database Syst Rev 2006; 18:
CD003348.
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Effect of nefopam and fentanyl for intravenous
patient controlled analgesia on postoperative
nausea and vomiting: A retrospective study
Min Kyung Kim, Sun-Kyung Park, Seokha Yoo, Eun-Hee Kim,
Ji-Hyun Lee, Won-Ho Kim, Young-Jin Lim, Jae-Hyon Bahk,
Jin-Tae Kim, Kook Hyun Lee
Department of Anesthesiology College of Medicine Seoul National
University

Background: Postoperative nausea and vomiting (PONV) is common adverse effect of opioid-based intravenous patient-controlled
analgesia (IV PCA). Nefopam is an analgesic with an opioid sparing effect but it can induce PONV. This study aims to evaluate
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The change of microcirculatory reactivity
following spinal anesthesia by dynamic near
infrared spectroscopy: Preliminary study

Department of Anesthesia and Pain Medicine School of Medicine Pusan
National University
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Background: Neuroaxial anesthesia is known to improve tissue
perfusion and tissue oxygen tension. However, few studies have
been published on the effect of spinal anesthesia on microvascular
reactivity, which is associated with prognosis of critical care
patients. We therefore investigated microcirculatory reactivity folusing
dynamic
near
infrared
lowing spinal anesthesia
spectroscopy.
Methods: This prospective, observational preliminary study was
performed on 19 healthy patients who had undergone elective surgery under spinal anesthesia. We measured tissue oxygen saturation (StO2) during vascular occlusion test (VOT) before and after
spinal anesthesia.
Results: StO2 in the blocked area was increased after spinal anesthesia, despite of decrease of mean arterial blood pressure (MAP).
Spinal anesthesia did not change the occlusion slope (0.12 ± 0.05
and 0.12 ± 0.05 % sec-1, before and after spinal anesthesia, p =
0.62) reflecting metabolic activity of skeletal muscle in blocked
area, and decreased the recovery slope (1.69 ± 0.59 and 1.42
± 0.52 % sec-1, before and after spinal anesthesia, p = 0.02) reflecting microvascular reactivity in blocked area during VOT.
Conclusions: Spinal anesthesia reduced microvascular reactivity
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in the blocked area whereas StO2 was increased. Increase of StO2
after spinal anesthesia could not imply the improvement of
microcirculation.

end of surgery. Complications were also surveyed.
Results: Total 36 patients (Group A =18, Group B =18) were included in the study. Although there was no difference in demographic data, Group B showed a significantly lower NRS at 0, 1/2,
1, 18h, and 24h after end of surgery than Group A. And Group
B, also, showed a significantly decreased analgesic consumption
at all period of study. The difference in the dose of FTN used in
both groups increased with time. There was no significant
complication.
Conclusions: Preoperative RSB shows better postoperative acute
pain control and reduces rescue analgesic use by 1 day
postoperatively.

026
Preoperative versus postoperative ultrasound-guided
rectus sheath block for improving acute pain of
patients with laparoscopic cholecystectomy:
Preemptive analgesic effect of rectus sheath block
Chan Sik Kim, Doo Hwan Kim, Sung Moon Jeong, Kyu Taek
Choi, Jong Hyuk Lee
Department of Anesthesiology and Pain Medicine, Asan Medical Center,
University of Ulsan, College of Medicine

Background: Rectus sheath block (RSB) is used to relief the postoperative pain in patients undergoing laparoscopic surgery with
midline port. The preemptive analgesic effect of RSB is still
controversial. The aim of this study is to evaluate the preemptive
effect of RSB to patients undergoing laparoscopic cholecystectomy
(LLC).
Methods: This study is a prospective, randomised, single blinded
controlled trial. All patients undergoing laparoscopic cholecystectomy were divided into two groups by a computer-generated
randomization sheet. Group A patients received RSB with 0.375%
ropivacaine after incision. Group B patients received RSB with
0.375% ropivacaine before incision. Intercostal nerve blocks
(ICNBs) of right side T6-9 were also conducted to manage pain
from Rt subcostal and zyphoid port sites. RSB and ICNB were
performed under ultrasound guidance after induction of general
anesthesia. We checked the patients’ incisional pain using algometer in postoperative care unit, then above 2 kg/cm2 of algometer
defined complete RSB. Numeric Rating Scale (NRS) and analgesic
consumption were evaluated at 0, 1/2, 1, 2, 6, 9, 18, 24 hours after

027
Role of genicular nerve block in arthroscopic knee
meniscectomy: A preliminary study
Yeon-Jin Moon, Doo Hwan Kim, Kyu Taek Choi,
Sung-Moon Jeong, Jong-Hyuk Lee
Department of Anesthesiology and Pain Medicine, Asan Medical Center,
University of Ulsan, College of Medicine

Background: Knee arthroscopy is a common procedure and often
is performed as day care surgery. Although arthroscopic knee surgery is a minimally invasive procedure, it is commonly associated
with moderate-to-severe pain 24 hours postoperatively. There have
been no gold standard methods to provide post-arthroscopy
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Effects of Iloprost on Oxygenation during One-Lung
Ventilation in Patients with Decreased Diffusing
Capacity of the Lung for Carbon Monoxide

Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

028
Comparative effectiveness of antiemetics for
prophylaxis of postdischarge nausea and vomiting
in ambulatory surgical patients
Geun Joo Choi, Hyun Kang, Chong Wha Baek,
Yong Hun Jung, Young Cheol Woo
Department of Anesthesiology and Pain Medicine College of Medicine
Chung-Ang University

Background: The purpose of this study was to compare the effectiveness of antiemetics for prophylaxis of postdischarge nausea and
vomiting (PDNV)
Methods: Searches were done in MEDLINE, Embase, and the
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Background: Diffusing capacity of the lung for carbon monoxide
(DLCO) measures the ability of gas to diffuse across the alveolar-capillary membrane and assesses the surface area and pulmonary capillary blood volume available for gas exchange. Hence,
one-lung ventilation (OLV) in patients with decreased DLCO may
be challenging for anesthesiologists to avoid hypoxemia and maintain optimal oxygenation. Iloprost is a selective pulmonary vasodilator that is known to reduce pulmonary vascular resistance and
alleviate ventilation-perfusion mismatch which result in oxygenation improvement. We hypothesized that inhaled iloprost could
improve pulmonary oxygenation during OLV in patients with decreased DLCO.
Methods: Patients with decreased DLCO under 75% scheduled
for video-assisted thoracoscopic lobectomy were randomly allocated to the control group (group C, n = 20), or the iloprost group
(group I, n = 17). Iloprost (20 μg), which was diluted with 3cc
saline, or equivalent volume of saline were aerosolized to each
group through a low-flow nebulizer to the dependent ventilated
lung. The PaO2/FiO2 ratio was assessed through the arterial blood
gas analysis 20 min after initiating OLV (Pre-Tx) and 20 min after
the completion of iloprost inhalation (Post-Tx).
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Cochrane central Register of Controlled Trials to identify randomized controlled trials (RCTs) comparing antiemetic agents with
each other or plabebo for patients undergoing ambulatory surgery.
Screening search results, data abstraction, and risk of bias assessment were conducted by two reviewers independently. Primary
outcome was the incidences of postdischarge nausea (PDN), vomiting (PDV) and PDNV. Network meta-analysis (NMA) was
conducted.
Results: A total 112 RCTs were included. Antiemetics included
in NMA were betamethasone, ondansetron, dolasetron, palonosetron, cyclizine, granisetron, promethazine, metoclopramide, diclectin, dolasetron, droperidol, and ramosetron. All agents resulted
in significantly fewer patients with PDN, PDV, and PDNV versus
placebo in a NMA.
Conclusions: The entire spectrum of antiemetic agents to prevent
PDNV in ambulatory surgical patients effectively reduced PDNV.

analgesia. Recently, genicular nerve block (GNB) is introduced to
safe and effective therapeutic procedure in chronic knee
osteoarthritis. Because genicular nerves innervate the structures of
intra-articular capsule of knee such as meniscus, synovium, etc, we
speculated that GNB might reduce postoperative pain after arthroscopic knee surgery. Therefore, in this pilot study, we aimed to
evaluate the effect of GNB in arthroscopic knee meniscectomy.
Methods: Ten patients were received ultrasound guided GNB following general anesthesia. Target points of GNB were next to each
genicular artery because the superior lateral, superior medial, and
inferior medial genicular artery travel along each genicular nerve.
After confirming the placement of the needle tip next to a genicular
artery using ultrasonography, then, 2 mL of 0.25% ropivacaine was
administered. We injected total 6 mL of ropivacaine to block the
three genicular nerves. Numeric Rating Scale (NRS) and analgesic
consumption were assessed at 0, 1/2, 1, 6, 16, 24 hours postoperatively, and compared with those in 30 randomly selected patients who underwent arthroscopic knee meniscectomy without regional analgesia.
Results: Baseline characteristics were similar between two groups.
Opioid requirements in the patients with GNB were significantly
lesser than the patients without GNB. NRS at 0, 1/2, 1, 6, 16, 24
hours after surgery was also lower in the patients with GNB compared to patients without GNB. No complications were observed
in these patients.
Conclusions: GNB was associated with significantly lesser pain
and opioid requirement in arthroscopic knee meniscectomy.
Ultrasound-guided GNB could provide easy, safe, and effective
post-arthroscopy analgesia. Ours was a small-sized preliminary
study, therefore, it is required larger randomized controlled trials
to compare GNB efficacy with those of other pain managements
modalities for knee arthroscopy.

Results: The PaO2/FiO2 ratio were comparable between Pre-Tx
and Post-Tx within Group C (Pre-Tx, 161 ± 80 vs. Post-Tx, 142
± 77, P = 0.262). However in Group I, PaO2/FiO2 ratio was significantly improved after treatment of iloprost inhalation (Pre-Tx,
156 ± 81 vs. Post-Tx, 203 ± 92, P = 0.043). Comparing Group
C and Group I at Pre-Tx, there was no significant difference (161
± 80 vs. 156 ± 81, P = 0.837). However, PaO2/FiO2 ratio at Group
I was significantly higher than Group C at Post-Tx (142 ± 77 vs.
203 ± 92, P = 0.034).
Conclusions: Inhaled iloprost may improve pulmonary oxygenation during OLV in patients with decreased DLCO.

cic surgery on 19 primary spontaneous pneumothoraxes under
MAC
Methods: From Aug. 2016 to May 2017, we performed MAC in
19 cases of primary spontaneous pneumothorax. All patient has no
past history and primary attack pneumothorax
After placing the patient in the lateral position, we used 0.1~0.2mg
per kg midazolam for sadation, 0.5mg per kg propofol was injected
30 seconds before lidocaine injection into the surgical site. If the
patient shows unwanted movement during the surgery, additional
propofol was injected by 0.5mg per kg during operation. At the
end of the surgery if needed, we used flumazenil to reverse
midazolam. For analgesia, remifentanil was administered at a dose
of 0.05mcg/kg/hr when midazolam was injected. During the operation, vital sigh, capnography and ABGA were performed. ABGA
was performed immediately after completion of biopsy during
surgery.
The end point for the maintenance of surgery is saturation(90%),
PaO2(60mmHg) with respiration hold or uncontrolled pain. No patient switched to general anesthesia according to respiration hold
and just one patient converted MAC to general anesthesia with severe visceral pain. All other patients completed VATs with MAC
anesthesia.
Conclusions: No patient stopped operation because of hypoxia,
hypotension, awakening. Only one patient with severe adhesion
stopped MAC because pain could not be controlled, so we did
LMA insertion and finished operation by general anesthesia. Also,
MAC makes enough view for VATs by collapsed lung.
Consequently, MAC is good alternative for primary spontaneous
pneumothorax via VATs.

030
Monitored anesthesia care (MAC) is good
alternative for primary spontaneous pneumothorax
via VATs: case series
Si Jin Choi, Sangseok Lee, Byunghoon Yoo
Department of Anesthesiology College of Medicine Inje University

Background: Since the operation technique of less stimulation is
developed, it is possible to perform the operation without the general anesthesia. General anesthesia has side effects such as atelectasis, iatrogenic injury, and residual neuromuscular block and
Monitored anesthesia care(MAC) can be a good alternative to general anesthesia. So we tried MAC anesthesia in VATs surgery because VATs surgery has advantages of easy control of pain control
and cough reflex and easy maintenance of spontaneous breathing
during surgery. We recently performed videoscopic assissted thora-
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Stearoyl lysophosphatidylcholine inhibits
LPS-induced extracellular release of HMGB1
through the G2A / calcium / CaMKKβ / AMPK
pathway
Hui Quan, Joung-Min Kim, Hong-Beom Bae
Department of anesthesiology and pain medicine School of medicine
Chonnam national university

Background: High-mobility group box 1 (HMGB1) is a nucleosomal protein in the nucleus, which is secreted by necrotic cells or
activated immune cells and is involved in the inflammatory
response. The inhibition of HMGB1 has been reported to diminish
ischemia/reperfusion injury and improve survival in sepsis models.
We have previously reported that stearoyl lysophosphatidylcholine
(sLPC) inhibits the secretion of HMGB1 by LPS through increased
AMPK activity. This study was conducted to investigate the mechanism by which sLPC inhibits the secretion of LPS-induced
HMGB1 by AMPK activity.
Methods: The activity of AMPK and various proteins and protein
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interactions in macrophages were measured by western blot or
immunoprecipitation. Extracellular HMGB1 was measured by
ELISA. The location of intracellular HMGB1 was confirmed by
confocal microscopy, and changes in intracellular calcium were
measured by immunofluorescence.
Results: SLPC increased AMPK phosphorylation in a dose- and
time-dependent manner. Knock-down of LKB1 and CaMKKβ,
which are upstream regulators of AMPK, by siRNA inhibited
sLPC-induced AMPK activity, but knock-down of TAK1, another
upstream regulator of AMPK, did not inhibit sLPC mediated increase in AMPK activity. However, sLPC increased the AMPK
binding to CaMKKβ alone in these upstream signals, which was
confirmed by pull-down assay. SLPC increased the concentration
of intracellular calcium, but BAPTA-AM (intracellular calcium
chelator) and EGTA (extracellular calcium chelator) inhibited the
sLPC-mediated increase of AMPK activity. Inhibition of intracellular calcium-induced CaMKKβ activation by STO609 diminished the inhibitory effect of sLPC on LPS-induced increase in extracellular release of HMGB1. Knockdown of CaMKKβ also decreased sLPC-mediated suppression of HMGB1 extracellular release in LPS-stimulated macrophages. In particular, sLPC increased
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AMPK phosphorylation when administered 4 hours after LPS administration, increased the binding of CaMKKβ and AMPK,
which are upper regulatory factors, and inhibited the secretion of
HMGB1 by LPS. In particular, the sLPC was increased AMPK
phosphorylation and the binding of CaMKKβ and AMPK, and
suppressed the secretion of HMGB1 by LPS when macrophages
were incubated with sLPC even after 4 h of LPS treatment.
Blocking of Macrophage G2A receptor by blocking antibody or
G2A siRNA inhibited sLPC-induced AMPK phosphorylation,
sLPC-induced increase in intracellular calcium, and sLPC-mediated
suppression of HMGB1 extracellular release in LPS-stimulated
macrophages.
Conclusions: Stearoyl lysophosphatidylcholine (sLPC) inhibits
LPS-induced extracellular release of HMGB1 through the activation of G2A / calcium / CaMKKβ / AMPK pathway. These findings, along with previous ones, suggest that sLPC may be a potential anti-inflammatory agent for acute inflammatory conditions,
such as sepsis and acute lung injury.

Validity of Bispectral index monitoring during deep
sedation for botulinum toxin injection in children
with cerebral palsy
Yonghee Han, Sung Mee Jung, Yong Bae Lee, Sang-Jin Park
Department of Anesthesiology and Pain Medicine, College of Medicine,
Yeungnam University

Background: Injection pain and inability of movement control in
children with cerebral palsy (CP), maintenance of deep sedation
with effective analgesia is necessary to administer botulinum toxin
accurately in the right muscle. The Bispectral index (BIS) monitor
has been suggested as a quantitative, objective and nondisruptive
method of assessing the depth of sedation in adults. This observational study was aimed to determine the predictive performance of BIS as a monitoring tool for measuring depth of propofol
sedation in children with CP undergoing botulinum toxin injection.
The primary goal was to evaluate whether BIS reliably assess the
depth of sedation in children with CP during propofol sedation.
Methods: Twenty-two ASA physical status 1 and 2 children, aged
between 3 and 18, with cerebral palsy (CP) scheduled for botulinum toxin injection under deep sedation were enrolled. The BIS
(VISTATM; Aspect Medical system, Newton, MA, USA) monitor
screen was covered during the procedure to ensure that the anes-
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thesiologist, who was responsible for induction and maintenance
of sedation and analgesia, was blinded to the BIS value.
Supplemental oxygen was administered by a simple face mask at
a flow rate 5 L/min throughout procedure.
Five minutes after start of remifentanil infusion, an attending anesthesiologist administered propofol (1 mg/kg) mixed with lidocaine
(1 mg/kg) over 1 minute followed by continuous infusion of propofol on the basis of clinical signs of arousability, movement, blood
pressure, heart rate and respiratory rate in a spontaneous breathing
child. Two independent investigators assessed the level of sedation
using the clinical sedation scale such as UMSS every minute during sedation. These two observers performing the clinical sedation
score assessments were blinded to the BIS monitor throughout
study period. The BIS and EMG values with a signal quality index
(SQI) ≥ 50 were accepted for analysis.
The correlation between the paired BIS value categories and clinical sedation scores was determined by Spearman rank correlation
test. Receiver operating characteristic (ROC) curve analysis was
performed to determinethe sensitivity and specificity of BIS for
predicting deep sedation based on clinical sedation scores.
Results: Two patients were excluded from final analysis due to
low SQI of BIS. The mean BIS values were significantly different
across UMSS scores with increasing depth of sedation(p < 0.001,
Fig 1). The categorized BIS values was significantly correlated
with UMSS (r = -0.795, p <0.001). The ROC analysis revealed
that area under the curve was 0.917 for UMSS (95% CI ranged
from 0.858 to 0.969, p < 0.001, Fig 2). The cut-off BIS value to
detect adequate deep sedation in children with CP was 61.5
Conclusions: We found that BIS value of 61.5 was a strong indicator of deep sedation in children with cerebral palsy undergoing
injection of botulinum toxin. Because BIS has a good correlation
with clinical sedation scale such as UMSS, BIS monitoring can
be used as a valid tool for inducing and maintaining deep sedation
in these patients.
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The effect of surgical pleth index-guided analgesia
on the intraoperative opioid requirement and the
degree of postoperative pain in patients underwent
general anesthesia: a systematic review and
meta-analysis of randomized controlled trials
Young Ju Won, Byung Gun Lim, Heezoo Kim,
Young sung Kim, Seok Kyeong Oh
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epartment of Anesthesiology and Pain Medicine College of Medicine,
Korea University

Background: The effectiveness of surgical pleth index
(SPI)-guided analgesia has been demonstrated on many studies
which showed the good responsiveness of SPI values following the
administration of several opioids. However, considering the different results among the studies on the intraoperative opioid requirement and the degree of postoperative pain between SPI-guided analgesia and conventional analgesia based on the hemodynamic parameters, we need to investigate that SPI-guided analgesia is beneficial based on these aspects compared to conventional analgesia.
Therefore, we aimed to compare the intraoperative opioid requirement and the degree of postoperative pain, rescue analgesic con-
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sumption, extubation time, recovery time and adverse events including hemodynamics and postoperative nausea and vomiting
(PONV) between SPI-guided analgesia group and conventional analgesia group undergoing surgeries under general anesthesia.
Methods: We collected the relevant randomized controlled trials
from PubMed, EMBASE Drugs and Pharmacology, Cochrane
Controlled Trials Register, and Cochrane Database on Systematic
Reviews. Analysis was conducted using RevMan 5.3. Data collected from different trials were pooled; the mean difference (MD)
or the pooled risk ratio (RR) and the corresponding 95% confidence interval (CI) were used for analysis, and heterogeneity (I2)
assessment was performed.
Results: Six randomized controlled trials comparing 463 patients
(SPI-guided analgesia group 232, conventional analgesia group
231) were included. The standardized mean difference (SMD) of
opioid consumption was significantly lower in SPI-guided analgesia group than in conventional analgesia group, although the
heterogeneity was high (MD; -0.69, 95% CI: -1.20 to -0.18; I2 =
85%). The SMD of extubation time was also significantly lower
in SPI-guided analgesia group than in conventional analgesia
group, although the heterogeneity was relatively high (MD; -1.91,
95% CI: -3.33 to -0.49; I2 = 67%). There is no significant difference in incidence of adverse events during anesthesia and numerical pain scores at postoperative 24 hours between the two groups.
Conclusions: SPI-guided analgesia can reduce intraoperative
opioid consumption and facilitate extubation compared to conventional analgesia, while there is no difference in adverse events and
postoperative pain between the two analgesic methods.

medicine

Background: The left or right tilting posture may affect the size
of the femoral vein by increasing the venous blood volume in the
dependent portion. The authors used ultrasonography to investigate
the effect of the left and right tilt position changes on the
cross-sectional area and size of the femoral vein.
Methods: Patients under general anesthesia who underwent elective gynecologic or urological procedures were enrolled in the 20
to 60 age group of American Society of Anesthesiologists physical
status class I-II. The cross-sectional area, transverse diameter, and
anteroposterior diameter of the femoral vein and the transverse diameter of the femoral vein, which did not overlap with the femoral
artery, were measured 1 cm below the left inguinal line using
ultrasonography. Each value was measured in the following four
postures (1: supine position, 2: supine position + 10° left tilt, 3:
10° head elevation, 4: 10° head elevation + 10° left tilt) and the
measurement was repeated while changing the position.
Results: When tilted 10° to the left from the supine position, the
cross sectional area, transverse diameter, anteroposterior diameter
and transverse diameter of the femoral vein not overlapping with
the femoral artery were significantly increased. Also, each value
increased significantly when tilt 10° to the left from the 10° head
elevation position.
Conclusions: The 10° tilt posture of supine and the head elevation significantly changes the size of the unilateral femoral vein.
We think that this size change of the femoral vein can help in the
femoral vein catheterization.
References
1. Stone MB, Price DD, Anderson BS. Ultrasonographic investigation of the effect of reverse Trendelenburg on the cross-sectional area of the femoral vein. J Emerg Med 2006; 30: 211-3.
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Examination of the (size) change of femoral vein in
10°left tilt posture
Chia Chi Cheng, Joo Won Kim, Dong Hee Kang,
Hyung Joo Jeong, Yu Som Shin, Doo Sik Kim,
Sie Jeong Ryu, Kyung Han Kim, Ju Deok Kim
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In Kyong Yi, Suhyun Seok, Jae Hyung Kim, Ji Eun Kim,
Jong Yeop Kim, Jin-Soo Kim, Sook Young Lee
Department of Anesthesiology and Pain Medicine College of Medicine
Ajou University

Background: Acute kidney injury (AKI) in trauma patients is
known to be associated with multiple factors, especially shock and
consequent inadequate renal perfusion, yet its clinical presentation
is little known in severe trauma patients. Our aim was to investigate the clinical presentation of acute kidney injury and its outcome in severe trauma patients at a level I trauma center.
Methods: A total of 93 consecutive adult trauma patients with an
injury severity score (ISS) of more than 15 between Jan 1, 2015
and Dec 31, 2015 were analyzed retrospectively from our Level
I trauma center data base . Patients with direct renal injury were
excluded. Patients were dichotomized into two groups, according
to the presence of AKI using RIFLE (Risk, Injury, Failure, Loss
and End stage) criteria. Various clinical parameters were compared
between two groups, with Student’s T test and Mann-Whitney’s
U test. The AKI group was further categorized according to RIFLE

036
The impact of extraintestinal diseases (diabetes,
acute inflammatory pain, neuropathy, and
nephropathy) on the remnant gastric volume of the
mouse
Jong Yeon Park, In Gu Jun, Syn-Hae Yoon, Kyoung-Sun Kim,
Won Yeong Jeong
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criteria, with risk and injury class designated as ‘mild’ group and
failure, loss, and end stage kidney disease class designated as
‘moderate to severe’ group, for further analysis.
Results: Patients with AKI (n=33, 35%) presented with significantly higher age (61.4±17.3 vs. 45.4±17.3, p<0.0001), incidence of comorbidities (hypertension; 51.5% vs. 13.3%, OR 6.91
95%CI 2.52-18.97, p=0.0002, diabetes; 27.3% vs. 6.7%, OR 5.25,
95%CI 1.47-18.72, p=0.0106), odds of head and neck trauma
(69.7% vs. 41.7%, OR 3.22, 95%CI 1.31-7.94, p=0.0164) and presence of shock during emergency room care (66.7% vs 21.7% OR
7.23, 95%CI 2.80-18.69, p<0.0001). Compared to the non AKI
group, ICU stay and mortality were higher in the AKI group (ICU
stay; 68.7day, 95%CI 43.71-93.66 vs. 19.7day, 95%CI
14.34-25.00, p<0.001, Mortality; 33.3% vs. 13.3% OR 3.25,
95%CI 1.15-9.18, p=0.0261). Among AKI patients, the mild group
showed lower peak lactate (4.7mmol/L, 95%CI 2.87-6.50 vs
7.3mmol/L, 95%CI 4.99-9.55, p<0.0287) and lesser units of transfusion during first 24 hours (packed RBC; 20.4unit, 95%CI
12.51-28.27 vs. 58.9unit, 95%CI 39.37-78.50, p=0.0003, FFP;
16.6unit, 95%CI 6.82-26.41 vs. 56.1unit, 95%CI 26.92-85.22,
p=0.0027) than the severe group.
Conclusions: In severe trauma patients, patients with AKI
showed different clinical presentations and worse outcomes. Initial
presence of shock, comorbidities and head trauma may be important risk factors for AKI in severe trauma patients. In patients
with AKI, peak lactate levels and amounts of transfusion during
the first 24 hours may be related to severity of kidney injury in
severe trauma patients.

Department of Anesthesiology and Pain Medicine, Asan Medical Center,

In the nephropathy group: 2.0±0.23, 1.7±0.33, 1.4±0.20 g at the
0, 8, and 12 hour time points.
Conclusions: In the mice with acute inflammatory pain, neuropathy, and nephropathy, the remnant gastric contents could be as
considerable as those of diabetes mice after suitable NPO time.
Unexpectedly, in the mice with nephropathy, the remnant gastric
contents was significantly higher than other groups. Therefore, we
should pay attention to the possibility of aspiration, when we perform intubation in the diabetes, acute inflammatory pain, neuropathy, and nephropathy patients.

University of Ulsan, College of Medicine

Background: Gastric emptying is regulated by multiple endogenous and exogenous factors. Nerve and hormone interactions influence gastric emptying together with volume, pH, viscosity and particle size of the meal. It is known that extraintestinal diseases, such
as diabetes, may cause delayed gastric emptying. However, the effect of various diseases on the remnant gastric volume is not well
known. In this experiment, we investigated the effect of diabetes,
acute inflammatory pain, neuropathy, and nephropathy on the remnant gastric volume of the mouse.
Methods: Male ICR mouse (20-25g) was used.
For the control group mice (n=24), each 8 mice were fasted for
0, 8, and 12 hours.
For the diabetic mice, streptozotocin 150mg/kg was intraperitoneally administered (n=24). After 4weeks, each 8 mice were
fasted for 0, 8, and 12 hours.
For the acute inflammatory pain mice, 2.5% formalin was subcutaneously injected to the sole of the left hind paw (n=24). Sixty minutes after formalin injection, each 8 mice were fasted for 0, 8,
and 12 hours.
For the neuropathy, mice were prepared with ligation of left L5-6
spinal nerves under general anesthesia (n=24). Under sevoflurane
anesthesia, the left L5 and L6 spinal nerves were gently isolated
and ligated tightly with 6-0 black silk distal to the dorsal root ganglion and proximal to the formation of the sciatic nerve. After
2weeks, each 8 mice were fasted for 0, 8, and 12 hours.
For the nephropathy, single dose of cisplatin 30mg/kg was intraperitoneally administered (n=24). After 72 hours, each 8 mice were
fasted for 0, 8, and 12 hours.
After each fasting period, each mice were euthanized and the stomach was removed after cutting in the gastro-esophageal junction
and gastro-duodenal junction. The weight of removed stomach including gastric contents was measured. Incision was made along
the great curvature of the stomach. After opening the stomach, the
gastric contents was removed. Then, the net weight of remnant gastric contents was calculated at each time point.
Results: In each group, net weight of remnant gastric contents
were as follows.
In the control group: 0.5±0.08, 0.5±0.04, 0.2±0.03 g at the 0, 8,
and 12 hour time points.
In the diabetes group: 0.9±0.08, 0.8±0.03, 0.4±0.04 g at the 0, 8,
and 12 hour time points.
In the acute inflammatory pain group: 1.0±0.07, 0.9±0.03,
0.4±0.04 g at the 0, 8, and 12 hour time points.
In the neuropathy group: 0.8±0.07, 0.7±0.04, 0.3±0.06 g at the 0,
8, and 12 hour time points.

037
Risk factors of postoperative delirium in liver
transplant patients in the intensive care unit
Jung-il Bae, Hannah Lee, Ho geol Ryu, Je Hyuk Yu
Department of Anesthesiology College of Medicine Seoul National
University

Background: In critically ill patients, delirium is a relatively common complication that has major implications such as longer ICU
length of stay and duration of mechanical ventilation, as well as
increased mortality. The reported incidence of delirium in liver
transplantation patients in the immediate postoperative period range
between 10.3%-26.7%.
Methods: We included all adult patients admitted to the surgical
intensive care unit after liver transplantation operation from
November 2012 to December 2014 in this study. The incidence
of postoperative delirium was inferred from the Confusion
Assessment Method for the Intensive Care Unit (CAM-ICU) data
widely accepted to assess delirium in the ICU.
Results: Of the 253 patients, 43 (17.0%) developed delirium during ICU stay after liver transplantation. Approximately, 72 %
(38/53) of delirium occurred on the operation day and first postoperative day (Fig. 1). The duration of delirium was 1.9 [0.3-5.0]
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0.43, P = 0.114). During day-time (7A-7P) when our RRT is operated, cardiopulmonary arrest incidence per 1000 admission was
significantly decreased after RRT implementation (0.27 vs. 0.16,
P = 0.029) but remained similar during night time (7P-7A) (0.21
vs. 0.27, P = 0.730).
Conclusions: In a hospital with limited manpower and resources,
an intensivist-led day-time RRT reduced the incidence of cardiopulmonary arrest in surgical hospitalized patients.
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Effectiveness of day-time rapid response system in
surgical hospitalized patients

Department of Anesthesiology Sungkyunkwan University School of
Medicine

Friday¸ November 3

The ischemic preconditioning produces comparable
protection against hepatic ischemic/reperfusion
injury under isoflurane and sevoflurane anesthesia
in rats
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days. Patients with delirium had higher rate of alcoholic liver cirrhosis (27.9 % vs. 12.4 %, P = 0.02), higher rate of C class of
Child-Pugh score (CPS) (65.1 % vs. 24.8%, P <0.01), higher median MELD score (22 [7-53] vs. 13 [6-51], P <0.01)), higher rate
of deceased donor liver transplant (55.8% vs. 22.9%, P <0.01) and
reintubation (23.3% vs. 4.3%, P <0.01). Preoperative CPS (C vs.
A, OR 9.04, 95% Cl [2.77 to 29.49], P <0.001), APACHE Ⅱ score
≥ 20 (OR 2.74, 95% CI [1.12 − 6.73], P = 0.03), and reintubation (OR 8.43, 95% CI [2.71-26.25], P <0.001) were significant risk factors for delirium in a multivariable logistic
regression.
Conclusions: Delirium after liver transplantation was associated
with longer ICU stay and postoperative hospital stay. And
Preoperative CPS, APACHE Ⅱ score ≥ 20, reintubation were predictors of ICU delirium following liver transplantation.

Je Hyuk Yu, Hannah Lee, Young Gon Shon, Ho Geol Ryu
University
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Background: 2015 American heart association guidelines for cardiopulmonary resuscitation added new link of surveillance and prevention of cardiac arrest at a Chain of Survival of in-hospital cardiac arrest. Rapid response system in a hospital has taken part in
that role. The present study aimed to evaluate the effect of implementing an intensivist-led day-time rapid response team (RRT)
on the occurrence rate of cardiopulmonary arrest in surgical hospitalized patients.
Methods: An implementation of an intervention and a comparison
with retrospective data analysis were performed. An intensivist-led
RRT was implemented on a 12/5 basis from August 2015. Any
activation criterion allowed nurses or doctors to directly contact the
RRT using a dedicated phone number. And alarm signs on electronic medical record screening activate the RRT. Patients over 18
years admitted to the surgical general ward except cardiothoracic
surgery from December 2013 to July 2015 (pre-RRT period) and
from August 2015 to March 2017 (RRT period) were compared.
The main outcome was the cardiopulmonary arrest incidence, expressed per 1000 admissions.
Results: The number of admissions per month were increased
(2583.65 vs. 3124.50, P <0.001) and the cardiopulmonary arrest
incidence per 1000 admission was not significantly different between pre-RRT period and RRT implementation period (0.48 vs.
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Background: Pringle maneuver (intraoperative temporary inflow
occlusion by clamping of the hepatic artery, portal vein and bile
duct) is commonly used during liver resections and liver transplantations to minimize blood loss.
Even though, it is a good choice to reduce intraoperative blood
loss, prolonged period of hepatic ischemia and subsequent reperfusion may cause liver ischemic/reperfusion (I/R) injury resulting serious damage to hepatocytes and lead to liver dysfunction
or severe hepatic failure depending on the severity of the I/R.
Therefore, extensive research efforts have been channeled to develop the therapeutic means to prevent hepatic I/R injury.
Methods: All animals were maintained in accordance with the
recommendations of the National Institutes of Health Guidelines
for the Care and Use of Laboratory Animals.
Thirty-eight male Sprague-Dawley rats weighing 270-300 g were
housed in separate cages with a 12/12h day/night cycle and food
and water provided ad libitum. The rats were acclimatized for 7
days before the experiments. The rats were divided into two groups
per the type of volatile anesthetics: isoflurane and sevoflurane.
Each group was subdivided into the sham groups (n = 3, each);
Non-IP groups (n = 8, each; 45 minutes of hepatic ischemia followed by 2 hours of reperfusion under isoflurane (1.5%) and sevoflurane (2.5%) anesthesia, respectively.); IP groups (n = 8, each;
IP induced by 10 minutes of hepatic ischemia followed by 15 minutes of reperfusion prior to 45 minutes of prolonged hepatic ischemia under isoflurane and sevoflurane anesthesia, respectively.)

Department of Anesthesiology College of Medicine Seoul National

Methods: After anesthesia induction, the patient was placed in a
supine position with neck extension.The otorhinolaryngology resident preparing the surgery was asked to identify the needle insertion point without using the laryngeal handshake method assuming that a needle cricothyroidotomy was required for the patient.
The identified needle insertion point was marked with an invisible
ink pen which was visible only under ultraviolet light. Afterwards,
the anesthesia resident was asked to do the same, but using the
laryngeal handshake method. The identified needle insertion point
was marked with an ordinary pen. The cricothyroid membrane was
identified using a portable ultrasonography device (figure 2). The
distance between center of cricothyroid membrane and the two
marked points were compared. The time required for each resident
and the perceived difficulty (4 scale system: 1 - very easy and 4
- very difficult) was also recorded. The neck circumference, thyromental distance, thyrosternal distance, longitudinal length of cricothyroid membrane were also measured.
Results: A total of 67 patients were enrolled after obtaining written informed consent. The cricothyroid membrane was correctly
identified in 53 (79.1%) patients using the laryngeal handshake
method compared to 47 (70.1%) patients when method was the laryngeal handshake not used (P = 0.23). The distance between center
of cricothyroid membrane and the marked points were similar (4.7
± 5.7mm for laryngeal handshake method vs. 5.0 ± 4.8mm for laryngeal handshake not used, P = 0.74). The perceived difficulty of
cricothyroid membrane identification was also similar (2.0 ± 0.9
for laryngeal handshake method versus 2.1 ± 0.9 for laryngeal
handshake not used, P = 0.77). Time required for cricothyroid
membrane identification was longer when using the laryngeal
handshake method (20.3 ± 10.1sec vs. 16.2 ± 11.12sec, P = 0.008).
Conclusions: Despite the 2015 difficult airway guidelines, the use
of the laryngeal handshake method to identify the cricothyroid
membrane was not associated with a higher rate of correct identification compared to not using the laryngeal handshake method.

According to the group allocation, the induction of general anesthesia was obtained by either 5% of isoflurane or 6% sevoflurane
in a tight chamber. The intra-tracheal intubation was established
with 18-gause cannula, and the lungs were mechanically ventilated
at the respiratory rate between 55 to 65 breathes/minutes to mainⓇ
tain normal end-tidal CO2 concentration (SugiVet , Smiths
Medical PM, Inc., Waukesha, WI). Volatile anesthetics were carried in 100% oxygen and the flow of oxygen was set at 1 L/min.
The animal was kept anesthetized with 1.5% isoflurane or 2.5%
sevoflurane for 1 minimum alveolar concentration (MAC) for the
entire study period (from induction until 2 h after reperfusion when
rats were sacrificed). The femoral artery was cannulated to monitor
mean arterial blood pressure (MABP) and for blood sampling.
Hydration was maintained by hourly intraperitoneal injection of 5
mL saline solution. All rats were placed on an electric heating pad
under a warm light to maintain body temperature of 37°C ± 0.5°C.
Results: In both anesthetic groups, introduction of IP dramatically
attenuated I/R injuries as marked by significantly lower aspartate
aminotransferase and alanine aminotransferase levels and better
histologic grades compared to corresponding non-IP groups. There
were 2.3 and 1.7-fold increases in Bcl-2 mRNA levels in isoflurane
and sevoflurane IP groups compared to corresponding non-IP
groups (both P < 0.05), respectively. Caspase 3 level was significantly high in iso_non-IP group compared to sham group; however, there was no difference among the sevoflurane groups.
Conclusions: Application of IP significantly protected against I/R
injury in both volatile anesthetic groups in similar degrees and
up-regulation of Bcl-2 might be an important mechanism.

040
The laryngeal handshake method for cricothyroid
membrane identification
Hyongmin Oh, Mingu Seo, Eun-ah Oh, Hyun-kyu Yoon,
Hannah Lee, Jung-man Lee, Ho Geol Ryu

References
1. Aslani A, Ng SC, Hurley M, McCarthy KF, McNicholas M,
McCaul CL. Accuracy of identification of the cricothyroid
membrane in female subjects using palpation: an observational
study. Anesth Analg 2012; 114: 987-92.
2. Frerk C, Mitchell VS, McNarry AF, Mendonca C, Bhagrath R,
Patel A, et al. Difficult Airway Society 2015 guidelines for
management of unanticipated difficult intubation in adults. Br
J Anaesth 2015; 115: 827-48.

Department of Anesthesiology College of Medicine Seoul National
University

Background: The cricothyroid membrane is the most commonly
accessed location for invasive surgical airway. However, it is often
challenging to identify the cricothyroid membrane. Although the
laryngeal handshake method (figure 1) is recommended for identifying the cricothyroid membrane in the 2015 difficult airway society guidelines for management of unanticipated difficult intubation
in adults, there is no clinical data with regards to the utility of
the laryngeal handshake method in improving the accuracy of cricothyroid membrane identification.
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Background: Pre-operative fasting is performed to reduce backflow of gastric contents that may occur during peri-operative period
and thereby reduce aspiration pneumonia. However, it causes thirst,
hunger, and metabolic disturbances such as glucose intolerance of
the patient. Recently, the ERAS(Early recovery after surgery) program has been trying to reduce the patient's discomfort and try
to recover quickly after surgery with carbohydrate loading solution.
There are reports that the residual contents of carbohydrate solution
prior to surgery have been studied and are safe. However, papers
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Possibility of lung inflammation of oral carbohydrate
loading solution
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have been published that stomach contents remain despite the usual
fasting time. Therefore, the carbohydrate solution administered before 2 hours before the operation may be lung aspiration.
So, we aimed to investigate the safety of carbohydrate solution during pulmonary aspiration.
Methods: The study protocol was approved by Ethics Committee
of the Laboratory of Animal Research, Chonnam national university (Gwanggu, Republic of Korea). Male BALB/c mice was
used at 8-10 weeks. We purchased a carbohydrate solution manufactured and sold in Korea.
The experiment was divided into two parts.
First, Carbohydrate solution was investigated to determine the
cause of inflammation in the lung. Mice were randomly divided
into three groups(Sham, PBS, carbohydrate). And, mice were anesthetized with dexmedetomidine 1 mg/kg and ketamine 75 mg/kg.
Each group was injected with the same volume(100mcg) of PBS
and carbohydrate solution into the trachea. BALF(Bronchial alveolar lavage fluid) was obtained 3 or 24 hours after injection. Cell
count and inflammation cytokine(IL-6, TNF-a, MIP-2) were measured in BALF.
Second, We investigated which components of the carbohydrate
solution are the major inflammation inducers. The main sugar components of carbohydrate solution are maltodextrin and fructose.
Mice were randomly divided into three groups(PBS, fructose, maltodextrin). Each group was injected with the same volume(100mcg) of PBS, fructose and maltodextrin solution.
BALF(Bronchial alveolar lavage fluid) was obtained 3 or 24 hours
after injection. Cell count and inflammation cytokine(IL-6, TNF-a,
MIP-2) were measured in BALF.
Results: Carbohydrate solution increased inflammatory cytokine
compared with Sham group. (Figure 1)
In maltodextrin group, TNF-a and MIP-2 were significantly increased compared with PBS group. (Figure 2)
Conclusions: : Although the prevalence of aspiration pneumonia
due to the carbohydrate solution administered 2 hours before surgery is low, The solution containing maltodextrin may cause inflammation when aspirated into the lungs, so be careful to use it.

042
The effect of sugammadex on postoperative urinary
retention after total knee arthroplasty
Jung-Eun Cha, Jong Mi Jeon, Jeong-Hyun Choi, Keon Sik Kim
Department of Anesthesiology and Pain Medicine, College of Medicine
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Kyung Hee University

Effect of perioperative intravenous iron on the
transfusion in orthopedic surgery: a systemic review
and meta-analysis

Background: Postoperative urinary retention (POUR) is common
complication after total knee arthroplasty (TKA) and associated
with age, diabetes mellitus, preoperative history of voiding difficulty and duration of surgery. Especially, intraoperative administration of anticholinergics can also affect the development of
POUR. As the use of sugammadex increases, the use of anticholinergic can be avoided. Therefore, this study was aimed to determine whether the use of sugammadex can decrease the development of the POUR.
Methods: This study was a retrospective observational study at
a single center. The electrical charts of 812 patients with ASA 1~3
who underwent elective TKA between January 2015 to December
2016 were reviewed. Primary outcome was the incidence of POUR
and secondary outcomes were hospital length of stay (HLOS) and
volume of urine drained from urethral catheter.
Results: The incidence of POUR was 48.8% (177/363) in the
group used anticholinesterase with anticholinergics and 36.1%
(75/208) in the group used sugammadex and the incidence of
POUR in the former group was significantly higher (p=0.003). In
the postoperative day (POD) 1, there was no significant difference
in the volume of urine drained from urethral catheter. But from
POD1 to POD8, daily urine volume drained from urethral catheter
was significantly smaller in the group used sugammadex than the
group used anticholinesterase with anticholinergics. There was not
significant difference of HLOS between two groups.
Conclusions: Sugammadex might be more beneficial effect on
POUR compared anticholinesterase with anticholinergics for patient who have undergone TKA.

Ji Young Kim, Hye Won Shin, Hae Sun You, Hyun Jung Kim,
Hye Won Lee, Hae Ja Lim
Department of Anesthesiology and Pain Medicine College of Medicine,
Korea University

Background: Perioperative anemia in orthopedic surgery is common and sometimes fatal. There are serious hematologic problem
and the risk and complications of perioperative transfusion.
Perioperative intravenous (IV) iron therapy has been suggested to
reduce perioperative transfusion and transfusion related
complication. This meta-analysis was to evaluate the efficacy and
safety of perioperative IV iron in reducing transfusion during orthopedic surgery.
Methods: We systemically searched PubMed, Embase, Cochrane,
KoreaMed, and Google for eligible randomized controlled trials
(RCTs) to evaluate the efficacy and safety of perioperative IV iron
in orthopedic surgery until April 2017. The primary outcomes are
the number of patient that received transfusion (number), the units
of RBC transfusion during perioperative period (U/pateint).
Secondary outcomes are the length of hospital stay (day), the rate
of postoperative infection (%), and mortality(%). Meta-analysis
was performed using the Review Manager (RevMan) software 5.3.
Dichotomous outcomes are reported as relative risks (RR) and 95%
confidence intervals (CI). Continuous data are reported using mean
difference (MD).
Results: We identified 6 RCTs in the search and 687 patients involving RCTs were included for this systemic review. The overall
results demonstrated IV iron significantly reduced are the number
of patient that received transfusion block (%) [Risk difference
(RD), 0.71; 95% CI, 0.56 to 0.90, P = 0.005], the units of RBC
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bupivacaine prior to nasal intubation for reducing
epistaxis
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Background: After nasal intubation for intraoral surgery, we experienced epistaxis by nasal mucosal damage and vascular injury
while nasal Ring-Adair-Elwyn(RAE) tube passed through the nose.
Bupivacaine had been used as local anesthetic drug for local anesthesia and regional anesthesia. It was known that bupivacaine constrict vessels in low concentration and dilate in high concentration,
respectively. Aim of this study is to investigate that Bupivacaine
is possible to use for intranasal pretreatment packing drug and
compare the preventive effect of bupivacaine and bosmin about
epistaxis.
Methods: A total of 94 patients were randomly allocated to three
groups; Bosmin group (pretreated with bosmin, n=35), Bupiva
group (pretreated with bupivacaine, n=31), and Untreat group
(untreated, n=28). In all Groups, the nasal RAE tubes were softened with 45 ± 2 °C warm saline(thermosoftening method). In
Bosmin and Bupiva group, the patients were pretreated at nasal
space with bosmin or bupivacaine before nasal intubation. The degree of epistaxis was classified into four grade score: Grade 0
(none); Grade 1 (mild); Grade 2 (moderate); Grade 3 (severe). We
classified patients to four subgroups using gender differences (M,
F) and tube size (6.0, 6.5, 7): M-6.5, M-7.0, F-6.0, F-6.5.
Results: Seventeen out of thirty five patients in Bosmin group had
not bleeding, fifteen had mild bleeding and three had moderate
bleeding. Thirteen out of thirty one patients in Bupiva group had
not bleeding. Thirteen had mild bleeding, four showed moderate
bleeding and one had severe bleeding. Twelve out of twenty eight
patients in Untreat group had not bleeding. Eight had mild bleeding, six had moderate bleeding and two had severe bleeding.
In subgroup analysis, we found that for M-7 subgroup, Untreat
Group had 5 cases (33%) of more than moderate bleeding but
Bosmin and Bupiva Group had only 0 cases and 1 case (5.6%)
(p=0.01). For F-6.5 subgroup, the incidence of more than moderate
nasal bleeding was 40%(2/5) in Untreat group, but there was no
one in Bosmin Group(0/12) and Bupiva (0/6) (p=0.01).
Conclusions: We conclude that a nasal packing with bosmin or
bupivacaine prior to nasal intubation helps more to reduce major
bleeding of epistaxis than only thermosoftening method.
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Jiyoung Park, Il-woo Shin, Eun-Hui Seo, Il-Jung Hwang

transfusion during perioperative period block (units/patient )[MD,
-0.40; 95% CI, -0.77 to -0.04, P = 0.03]. IV iron also shortened
the length of hospital stay (day)[MD, -1.57; 95% CI, -2.55 to -0.60,
P = 0.002] and reduced the rate of postoperative infection (%)[RD,
0.50; 95% CI, -0.25 to 0.98, P = 0.04], but the mortality was comparable between groups (%)[RD, 0.69; 95% CI, 0.39 to 1.23, P
= 0.21].
Conclusions: Despite the limitation of enough numbers of RCTs,
this meta-analysis suggest that the perioperative IV iron is associated with reduced transfusion rate and length of hospital stay
without increasing postoperative mortality in orthopedic surgery.

Lipid emulsion reverses Levobupivacaine-induced responses in
isolated rat aortic vessels. Anesthesiology 2011; 114: 293-301.

However, it is unknown in the lateral decubitus position. We thus
compared upper- and lower body forced-air warming for preventing intraoperative hypothermia in the lateral position.
Methods: We randomized thoracic surgical patients into two
groups depending on whether the forced-air warming with a set
temperature of 43°C was applied to either upper or lower bodies
during the lateral position. Core body temperature was measured
in the nasopharynx at 30, 60, 90, and 120 minutes after lateral
positioning. If the temperature decreased below 35.5°C, the upperand lower-body warmings were simultaneously applied as a rescue
intervention. The primary outcome was the incidence of intraoperative hypothermia defined as a temperature lower than 36°C.
Results: Intraoperative hypothermia was observed less frequently
in the upper-body warming (n = 62) than in the lower-body warming (n = 61): 21 (33.9%) vs. 35 (57.4%), risk ratio (95% CI) 1.6
(1.1−2.3), P = 0.011. The nasopharyngeal temperature was higher
in the upper-body warming than in the lower-body warming at 30
(P = 0.002), 60 (P < 0.001), and 90 (P < 0.001) minutes after lateral positioning. Rescue warming was applied less frequently in the
upper-body warming than in the lower-body warming: 1 (1.6%)
vs. 7 (11.5%), risk ratio (95% CI) 1.9 (1.3−2.6), P = 0.032. No
patient showed severe intraoperative hypothermia with a temperature lower than 34.0°C.
Conclusions: In the use of a forced-air system, the upper-body
warming is more effective than the lower-body warming to prevent
intraoperative hypothermia in the lateral decubitus position.
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Anesthetic management of the first forearm
transplantation in Korea

Department of Anesthesiology College of Medicine Seoul National
University

Jinyeol Kwon, Sae-Yeon Kim, Nyeong Keon Kwon,
Sung Mee Jung, Sang-Jin Park

Background: Forced-air warming can be applied to either upper
or lower bodies during abdominal and thoracic surgeries.
Lower-body warming is known to be more effective to prevent intraoperative hypothermia in the supine position because it covers
larger body surface area compared to the upper-body warming.

Department of Anesthesiology and Pain Medicine, College of Medicine,
Yeungnam University

Background: Transplantation of upper extremity is a complex
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IA, et al. Anesthetic management in upper extremity transplantation: the Pittsburgh experience. Anesth Analg 2012; 115:
678-88.
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procedure with composite tissue grafting (skin, muscle, tendon,
nerve, bone and blood vessel) and required a multidisciplinary collaboration between surgeons, anesthesiologists, psychologists and
rehabilitation physicians in the perioperative period. Since the first
successful hand transplantation in 1998 in France, improvement of
graft survival with recent advance in immunosuppressive therapy
and microsurgical technique has enabled to carry out nearly 80 cases of upper limb transplantation worldwide. We describe perioperative anesthetic management of the first forearm transplantation in
Korea.
Methods: A 35-year-old man, who was amputated of left forearm
due to trauma one and half years ago, presented for consideration
for forearm vascularized composite allograft transplantation. A
male brain-dead donor was selected based on human leukocyte antigen typing. Immunosuppression and anti-microbial prophylaxis
were initiated preoperatively.
General anesthesia with endotracheal intubation was induced with
propofol, remifentanil and rocuronium and maintained inhalation
of sevoflurane and infusion of remifentanil. The preparation of donor forearm and dissection of recipient forearm were performed
simultaneously. The composite tissue allotransplantation was consisted of bony fixation, vascular anastomosis, reconstruction of tendons and nerves, and finally skin grafting for monitoring of acute
rejection. The ischemic time from procurement of donor forearm
to reperfusion following transplantation was 210 minutes. During
surgery, hemodynamic stability was maintained with administration
of fluid, packed red blood cells and low-dose dopamine. After surgery, ultrasound-guided axillary brachial plexus block was performed to provide postoperative analgesia and adequate blood flow
to allograft. The patient was transferred to ICU after extubation.
During the postoperative period, the patient’s skin color of hand
was pinkish and oxygen saturation was maintained at a range of
98-100%. Two episodes of acute rejection were managed with steroid pulse therapy, anti-thymocyte globulin, intravenous immunoglobulin and plasma exchange to triple immunosuppression
therapy and local treatment with tacrolimus ointment. He recovered
pain and tactile sensation and could grasp a baseball with fingers
at discharge on the 22nd postoperative day.
Conclusions: We performed anesthetic management of forearm
transplantation with maintaining stable hemodynamics and temperature during surgery and performing brachial plexus block after
surgery to optimize graft perfusion. It is essential to ensure clear
preoperative planning and close communication between the surgical and medical teams throughout perioperative period for successful transplantation of composite tissue like forearm.

Min Suk Chae, Da Hye Park, Youngchan Kim, Hyun Sik Jung,
Chul Soo Park, Jaemin Lee, Jong Ho Choi, Sang Hyun Hong
Department of Anesthesiology Catholic University Medical College

Background: Little is investigated postoperative graft regeneration against the EAD development, and this underlying
mechanism using serum cytokines.
Methods: The perioperative data of 226 LDLT patients were retrospectively reviewed, and divided into the non-EAD vs. EAD
groups. Graft volumes on preoperative day, PODs 7 and 21 were
compared between both groups. The underlying process was ana-
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lyzed using preoperative serum cytokines, including interleukin
(IL)-2, 6, 10, 12, 17, interferon(IFN)-γ, and tumor necrosis factor
(TNF)-α.
Results: The EAD development was associated with overall patient survival within 1 year. Perioperative variables were not differed between both groups, except severe postreperfusion syndrome
and total transfusion of fresh frozen plasma. The liver graft volumes on PODs 7 and 21 were larger in the EAD group than in
the non-EAD group. The graft function in both groups was improved until POD 28. Postoperative major complications were similarly presented between both groups. In preoperative serum cytokines, the IFN-γ was associated with EAD development. The
IL-12 was negatively related to graft volumes on POD 7, and the
IL-6 and TNF- α were positively connected to liver volumes on
POD 21.
Conclusions: The liver grafts have a regenerating ability against
EAD development in LDLT.
References
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sepsis. Reactive oxygen species (ROS), including superoxide, nitric
oxide (NO), and peroxynitrite, play an important role in the pathogenesis of renal IRI.1,2) Among the diverse interventions to attenuate renal IRI, RIPC of the limb is known as secure, noninvasive
and low cost, thus clinically compatible procedure. It has been also
documented that RIPC decreased oxidative marker and increased
antioxidative marker.3) In this study, to elucidate whether ROS is
involved in limb RIPC-mediated attenuation of renal IRI, the authors examined the effect of NO as well as RIPC on renal function,
oxidative status, and histopathological changes in a rat model of
hind limb RIPC and subsequent renal IRI.
Methods: Rats were allocated to the following 5 groups: (1) sham
group; (2) IRI group (30 min renal ischemia followed by 24 h reperfusion); (3) RIPC (3 cycles of 5 min of hind limb ischemia and
5 min of reperfusion) + IRI group; (4) L-NAME + RIPC + IRI
group; (5) RIPC group. Blood urea nitrogen (BUN) and creatinine
(Cr), renal tissue malondialdehyde (MDA) and superoxide dismutase (SOD) and histopathological analysis were evaluated.
Results: In RIPC + IRI group, a significant decrease in BUN, Cr
and MDA levels and histopathological damage and an increase in
SOD level were seen, compared with IRI group. In contrast,
L-NAME + RIPC + IRI group increased BUN, Cr and MDA levels
and histopathological damage, compared with RIPC + IRI group.
Conclusions: RIPC before renal IRI reduced the biochemical
markers of renal injury, decreased MDA levels and increased SOD
levels, and decreased histopathological damage. In contrast,
L-NAME before RIPC reversed the prevention of RIPC on renal
IRI. NO seems to be involved in the mechanism of protective effects of RIPC on renal IRI.
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Protective Effects of Remote Ischemic
Preconditioning on Renal Ischemia-Reperfusion
Injury in Rats
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Background: Ischemic preconditioning (IPC) is an organ protective maneuver which is produced by cycles of sublethal ischemia and reperfusion before following prolonged ischemia, subsequently attenuate ischemia reperfusion injury (IRI) of the organ.
Remote ischemic preconditioning (RIPC), in which IPC of one organ protects distant another organ against a prolonged ischemia
and reperfusion injury, may attenuate renal injury developed by
IRI. Renal IRI, one of main causes of acute kidney injury (AKI),
occurs in various clinical conditions such as renal transplantation,
partial nephrectomy, shock, aortic cross clamping surgery and
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Perioperative chloride levels and acute kidney injury
after liver transplantation: A retrospective
observational study
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Background: The risk of developing acute kidney injury (AKI)
after liver transplantation in the immediate postoperative period
ranges between 17 to 95%. Most studies in critically ill and surgical patients evaluated the link between chloride-rich resuscitation
fluids, not serum chloride levels, and the incidence of AKI. The
association between preoperative chloride level or intraoperative
chloride loading and the incidence of immediate postoperative AKI
after liver transplantation were evaluated.
Methods: After obtaining Institutional Review Board (IRB) approval for retrospective record review and a waiver of informed consent for this study, all medical records of adult patients (≥18 years
old) who underwent liver transplantation at Seoul National
University Hospital between 2004 and 2015 were reviewed.
Patients who did not survive the surgery or had preoperative chronic kidney disease (glomerular filtration rate <60ml/min/1.73m2 for
>3 months) with or without dialysis requirement were excluded.
Patients were divided into normochloremia group (96-106 mEq/L),
hypochloremia group (<96 mEq/L), or hyperchloremia group (>106
mEq/L) according to their preoperative chloride level. The following information was collected retrospectively.
- Demographic data: age, sex, weight, body mass index
- Preoperative evaluation of underlying disease: Model for End
Stage Liver Disease score, type of liver disease, comorbidities
- Surgery and anesthesia related factors: emergency/elective, ABO
incompatibility, operation time, intraoperative fluid administration,
transfusion
- Perioperative laboratory values
The primary outcome was postoperative AKI during the 7 postoperative days after surgery, defined according to the RIFLE(Risk,
Injury, Failure, Loss of kidney function, and End-stage kidney disease) criteria. The difference between preoperative serum chloride
level and the immediate postoperative serum chloride level was defined as intraoperative chloride loading.
Results: A total of 1398 patients underwent liver transplantation
for a given period and a total of 1071 patients were analyzed after
excluding data missing, pediatric patients and patients with preexisting kidney disease. The incidence of AKI after surgery was
58.8% (630/1071), risk, injury, and failure according to RIFLE
classification was 275, 234 and 121 respectively. Compared to preoperative normochloremia, AKI was more frequent in patients with
hyperchloremia (adjusted OR 1.826 [95% CI 1.13-2.94], P=0.01)
and hypochloremia (adjusted OR 8.794 [95% CI 1.82-42.50],
P=0.01). Intraoperative chloride loading was not identified as a significant risk factor of AKI.
Conclusions: Hyperchloremia and hypochloremia were both associated with an increased risk of developing AKI in the immediate
postoperative period after liver transplantation.
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Background: Early graft dysfunction (EGD) is closely associated
with mortality after liver transplantation (LT). Studies have demonstrated that intragraft inflammatory response may play substantial
role in EAD in LT. Neutrophil to lymphocyte ratio (NLR), known
as systemic inflammatory biomarker, has been shown to predict
overall survival. In current study, therefore, we examined whether
NLR is associated with EGD following LT. Furthermore, we investigated prognostic value of NLR on mortality following LT.
Methods: Between January 2008 and October 2015, 1865 consecutive adult LT recipients were retrospectively evaluated.
Discrimination of NLR on EGD was evaluated by best cut-off value through receiver operating characteristic curve, which was calculated as 2.9. Patients were categorized into 2 groups by NLR≤
2.9 and NLR>2.9. Primary end-point was to find the association
between NLR and EGD by multivariate logistic analysis.
Kaplan-Meier survival curves were performed to examine the association between NLR and 30-day- and 1-year-mortality.
Results: A total of 205 (11.0%) patients developed EAD. In addition, the 30-day- and 1-year-mortality were 1.1% (n=20) and 4.9%
(n=91), respectively. Multivariate logistic regression analysis
showed that higher NLR was significantly associated with higher
risk for EGD (odds ratio [OR] 1.57, 95% confidence interval [CI],
1.07-2.30, P=0.020). Kaplan-Meier analysis showed that the 30-day
and 1-year-mortality were significantly higher in higher NLR group
(1.9% vs 0.6%, P=0.013, 6.6% vs 4.1%, P=0.021, respectively).
Conclusions: Our results demonstrate that pretransplant NLR can
predict EGD, 30-day and 1-year mortality in patients following LT.
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0.2002±0.1657, p = 0.111) and 3 hours (0.1769±0.2043 vs
0.1798±0.1604, p = 0.941) after reperfusion. In addition, these
groups showed a dissimilar progression pattern of the vasopressor
requirement. The vasopressor requirement of the high BE group
increased continuously after reperfusion until the end of the operation, but the vasopressor requirement of the low BE group increased until 2 hours after reperfusion and decreased after 3 hours.
Postoperative liver enzymes, intensive care unit stay, hospital stay
and the one-year survival rate were not different between two
groups.
Conclusions: In our study, the low BE group required more vasopressor until 1 hour after reperfusion, but the vasopressor requirement of both groups were changed similarly after 3 hours of
reperfusion. This suggests that the acidosis before reperfusion affects fast recovery of liver function during late reperfusion period.
Further studies will be needed for how acidosis affects the recovery
of liver function after reperfusion in LDLT.
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The effect of prereperfusion acidosis on
postreperfusion vasopressor requirement and
outcome in living donor liver transplantation
Hui Gyeong Park, Hyeon Sook Jee, Mi Sook Gwak,
Gaab Soo Kim, Soo Joo Choi
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: During liver transplantation, recipients are at risk
of developing the metabolic acidosis due to hemodynamic abnormalities, accumulation of lactic acid, and administration of blood
products. Animal studies showed that acidosis protects organs from
lethal ischemia-reperfusion injury. And the BE below -6 has been
shown to a prognostic indicator in intensive care units, trauma patients, and patients undergoing surgery. We studied the effect of
prereperfusion acidosis on postreperfusion vasopressor requirement
and postoperative outcomes in living donor liver transplantation
(LDLT).
Methods: We reviewed the medical records of 200 adult patients
who underwent LDLT. Patients were divided into two groups by
the degree of base excess (BE) measured 10 min before reperfusion: high BE group (BE > -6) and low BE group (BE ≤
-6). The amount of vasopressor to keep the mean arterial pressure
≥ 70mmHg and postoperative outcome were compared between
two groups.
Results: Of 184recipients, 100 patients were high BE group and
84patients were low BE group. Donor factors and recipient factors
were not different between two groups. Immediately after induction, pH (7.453±0.047 vs 7.417±0.043, p=0.060) and lactate
(1.50±1.05 vs 1.38±0.61, p=0.502) were in the normal range and
there was no difference between the two groups, but BE
(-0.41±2.08 vs -3.27±6.02, p=0.001) was different between the two
groups. Both groups showed a progression of metabolic acidosis
during the dissection and anhepatic periods, and reached a lowest
point after graft reperfusion. The vasopressor requirement expressed as norepinephrine equivalent in high BE group were significantly lower than low BE group at 5 minutes (0.0644±0.0979
vs 0.1254±0.1635, p=0.025) and 1 hour (0.1214±0.1308 vs
0.1733±0.1351, p = 0.038) after reperfusion. But there were no difference between two groups at 2 hours (0.1471±0.1579 vs
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Background: Ionised calcium plays an important role in neuromuscular transmission. However, the effects of ionised calcium on
the reversal of non-depolarising neuromuscular blockade have not
been fully evaluated
Methods: This is a prospective randomised double-blind study.
Fifty-three patients undergoing elective surgery under general anaesthesia were randomly allocated to receive either 5 mg kg−1
of calcium chloride (calcium group, n=26) or the same volume of
normal saline (control group, n=27) co-administered with 25 μg
kg−1 of neostigmine and 15 μg kg−1 of atropine at the end
of surgery. Neuromuscular monitoring was performed for all paⓇ
tient during anaesthesia using a TOF-Watch SX monitor. The primary end point was the neuromuscular recovery time [time from
neostigmine administration to recovery of the train-of-four ratio
(TOFr) to 0.9]. Secondary end points included the TOFr at 5, 10,
and 20 minutes after neostigmine administration and the incidence
of postoperative residual curarization (PORC, defined as a TOFr
< 0.9) at each time point.
Results: The neuromuscular recovery time was significantly faster
in the calcium group than in the control group (median [Q1 −
Q3]; 5.0 [3.0 − 7.0] vs. 6.7 [5.7 − 10.0] minutes, respectively;
P=0.007). At 5 minutes after neostigmine administration, the TOFr
was higher (87 [74 − 100]% vs. 68 [51 − 81]%, respectively;
P=0.002) and the incidence of PORC was lower (50.0% vs. 81.5%,
respectively; P=0.016) in the calcium group than in the control
group. There were no differences between the two groups with respect to the TOFr or incidence of PORC at 10 and 20 minutes
after neostigmine administration.
Conclusions: Calcium chloride co-administered with neostigmine
enhanced neuromuscular recovery in the early period of non-depolarising neuromuscular blockade reversal.
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Background: The primary outcome of sugammadex reversal for
rocuronium-induced neuromuscular block (NMB) is a train-of-four
ratio (TOFR) of 0.9, not first twitch (T1) height. We investigated
whether the recovery of TOFR or T1 differs based on the reversal
of NMB with neostigmine or sugammadex.
Methods: The acceleromyographic responses from 0.6 mg/kg of
rocuronium were monitored supramaximally in 80 patients after induction of anesthesia. The TOFR and T1 height were recorded, and
saved in a personal computer using TOF-Watch SX Monitor software in all patients. Patients were randomly assigned to 2 groups
to receive either neostigmine 50 µg/kg with glycopyrrolate 10
µg/kg (neostigmine group, n = 40) or sugammadex 2.0 mg/kg
(sugammadex group, n = 40). The primary objective was to determine the difference of recovery time between TOFR to 0.9 and
T1 to 0.9 after sugammadex or neostigmine administration during
moderate rocuronium-induced NMB.
Results: The recovery pattern of the TOFR 2 min after sugammadex administration was 1.0 or more, but that of T1 was less than
90% (T1 / control value) up to 6 min after drug was injected. The
recovery pattern of TOFR and T1 was similar during the 20 min
after reversal with neostigmine.
Conclusions: If you have not performed the T1 monitoring, both
TOFR and T1 should be considered to confirm suitable recovery
during the 6 min after reversal with sugammadex during rocuronium-induced moderate NMB.
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Effects of dexmedetomidine on nerve regeneration
in a rat sciatic nerve injury model
Hui Young Kim, Dong Jin Sim, Dong Hee Kang,
Doo Sik Kim, Sie Jeong Ryu, Yusom Shin
Department of Anesthesiology and pain medicine kosin university college
medicine

Background: Dexmedetomidine (DXM) is a selective α2-adrenoceptor agonist that has been widely used in anesthesia and intensive care medicine owing to its anxiolytic, sedative and analgesic effects. Several studies have shown that DXM also has neuroprotective effects. However, its effect on impaired peripheral
nerve regeneration has not been studied.
Methods: Fifty-four (54) 12-week-old Sprague Dawley (SD) rats
weighing approximately 300-400 g each were randomly assigned
to three groups: group 1 (control SHAM), group 2 (sciatic nerve
injury + normal saline), and group 3 (sciatic nerve injury + DXM).
The rats of group 3 were subdivided into the following four
groups: DXM 0.5, 2, 6, and 20 μg kg-1 (groups 3A, 3B, 3C, and
3D). The sciatic nerve injury was assessed for nerve regeneration
at 2 and 6 weeks in each group. Specifically, functional assessment
of nerve regeneration was evaluated by sciatic functional index
(SFI) analysis, and a histological examination was performed with
haematoxylin and eosin (H & E) staining. All of the data were
expressed as medians, and the statistical significance of the test
results was assessed by Mann-Whitney test and Fridemann test.
P-values less than 0.05 were considered statistically significant.
Results: There were no differences between groups 2 and 3 in
their SFI values or histological findings at post-injury 2 weeks.
However, SFI differences were statistically significant at post-injury 6 weeks in the 0.5, 6, and 20 μg kg-1 DXM groups (i.e.,
groups 3A, 3C, and 3D). The gross findings showed that the number of axons was higher in group 3 than in group 2, without evaluation of statistical significance. There was no histological difference according to the DXM concentration.
Conclusions: The coincidental functional and histological assessment results of this study suggest that DXM positively affects
damaged peripheral nerves. They can be considered, therefore, to
provide a clinical basis for the potentiality of DXM as an adjuvant
treatment for regeneration of damaged peripheral nerves.
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The roles of (－) － Epigallocatechin-3-gallate in
treatment of neuropathic pain: an update on
pre-clinical in vivo studies and future perspectives
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Background: The steep trendelenburg position and pneumoperitoneum during laparoscopic surgery have the potential to cause
an adverse effects on respiratory mechanics and gas exchange.
Autoflow volume controlled ventilation may improve lung compliance and reduce airway peak pressure. Therefore, the aim of this
study was to evaluate whether Autoflow volume controlled ventilation improved gas exchange and respiratory mechanics in patients undergoing robot-assisted laparoscopic radical prostatectomy.
Methods: Eighty patients undergoing robot-assisted laparoscopic
radical prostatectomy were randomly allocated to receive an
Autoflow volume controlled ventilation (AF) or volume controlled
ventilation (VCV). The arterial oxygen tension (PaO2) and data regarding respiratory mechanics were compared between groups at
four time points: ten minutes after anesthesia induction (T1), 30
and 60 min after pneumoperitoneum with steep Trendelenburg positioning (T2 and T3), and ten minutes after supine positioning
(T4).
Results: There was no significant difference in PaO2 between the
two groups. At T2 and T3, peak airway pressures in AF were significantly lower than those in VCV.
Conclusions: Autoflow volume controlled ventilation could be a
feasible alternative method to lower peak airway pressure during
pneumoperitoneum with steep Trendelenburg positioning.
Nevertheless, our results did not support its use for improving
oxygenation.
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Background: Neuropathic pain is a complex and chronic disease
caused by lesions or defects of the somatosensory nervous system.
The conventional pharmacological therapies normally used for reduce or ameliorate pain, ore not successfully applied on NP treatment due to absence or little responses in patients.
Methods: Several animal models of NP have been engineered in
order to understand the molecular mechanisms underlying NP, and
to find alternative molecules to use as new therapeutic agents.
Results: Pre-clinical in vivo studies identified the
Epigallocatechin-3-gallate (EGCG), a main active component of
green tea (Camellia sinensis), as a possible therapeutic molecule
for NP treatment, due to its antinflammatory and antioxidants
properties. Interestingly, it has been showed that EGCG reduced
bone cancer pain.
Conclusions: The purpose of this article is to discuss the potential
use of EGCG for control and treatment of NP, by reviewing the
pre-clinical studies reported in literature and by shedding light on
the potential schemes based on EGCG’s application into clinical
practices.
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Background: A bias affects the true intervention effect in
randomized controlled trials (RCTs) causing the unreliability of
their results. We evaluated the risk of bias (ROB) of the quasi-RCTs or RCTs published in Korean Journal of Anesthesiology
(KJA) between 2010 and 2016.
Methods: Following the retrieval of quasi-RCTs or RCTs, 6 kinds
of bias (selection, performance, detection, attrition, reporting, and
other biases) were evaluated by determining low, unclear, or high
ROB for 8 domains (random sequence generation, allocation concealment, blinding of participants, blinding of personnel, blinding
of outcome assessment, incomplete outcome data, selective reporting, and other bias) according to publication year.
Results: We identified 296 quasi-RCTs or RCTs. Random sequence generation was performed better than allocation concealment (51.7% versus 20.9% for the proportion of low ROB, P <
0.001 and P = 0.943 for trend). The performance of blinding of
outcome assessment was superior to that of blinding of participants
and personnel (42.9% versus 15.5% and 23.0% for the proportion
of low ROB, P = 0.026 versus P = 0.003 and 0.896 for trend,
respectively). Handling of incomplete outcome data was performed
best with the highest proportion of low ROB (84.8%). Selective
reporting had lowest proportion of low ROB (4.7%). However, its
ROB improved year by year (P < 0.001 for trend).
Conclusions: Authors and reviewers should consider allocation
concealment after random sequence generation, blinding of participants and personnel, and full reporting of results for the improvement in the quality of RCTs submitted hereafter for publication
in KJA.
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Utility of perioperative lung ultrasound in pediatric
cardiac surgery: a randomized controlled trial
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Background: Children undergoing cardiac surgery are at a risk
for respiratory insufficiency, necessitating optimization of perioperative respiratory care. We assessed the utility of perioperative lung
ultrasound examination followed by an intervention according to
the lung ultrasound finding in pediatric cardiac surgery.
Methods: A total of 122 children (≤ 5 yr), scheduled for cardiac
surgery were randomized into a control (n=61) or lung ultrasound-recruitment maneuver (n=61) group. Only the lung ultrasound group received lung ultrasound examination 1 min after tracheal intubation. Both groups received lung ultrasound examination
at the end of surgery and postoperative 6−12 h. The lung ultrasound group received ultrasound-guided recruitment maneuver depending on the lung ultrasound findings. Primary outcome was the
incidence of intraoperative desaturation. Secondary outcomes included the incidence of postoperative desaturation, fever, lung ultrasound scores, duration of mechanical ventilation, and length of
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Perioperative albumin kinetics in CRS and HIPEC
and its association with postoperative AKI
Wonsik Lim, Young Song, Dong-Woo Han
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pediatric intensive care unit stay.
Results: The incidences of intraoperative desaturation (36% vs.
19%; P=0.041; OR 0.406; 95% CI, 0.176−0.939) and postoperative desaturation (64% vs. 27%; P < 0.001; OR 0.210; 95%
CI, 0.097−0.456) were higher in the control group than in the lung
ultrasound group. The lung ultrasound scores of consolidations,
B-lines, and pleural effusion were better in the lung ultrasound
group than in the control group (Table 1). The duration of mechanical ventilation was longer in the control group than in the lung
ultrasound group (38.2 ± 42.6 vs. 25.5 ± 24.6 h; 95% CI of mean
difference, 0.1−25.2; P=0.048). The incidence of postoperative fever and length of pediatric intensive care unit stay did not differ
between the groups.
Conclusions: Perioperative lung ultrasound examinations followed by the ultrasound-guided recruitment maneuver according to
the lung ultrasound findings proved useful for decreasing perioperative desaturation events and shortening the duration of mechanical
ventilation in pediatric patients undergoing cardiac surgery.
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Insignificant association between storage duration
of transfused non-fresh red blood cells and
post-transplant mortality

Background: The time course of plasma albumin concentration
(P-alb) and albumin extravasation during cytoreductive surgery
(CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC)
and their clinical implications are not known. Our aim is to evaluate an association of perioperative albumin kinetics and postoperative acute kidney injury (AKI), which is reported to occur in
30-40 % of the patinets undergoing CRS and HIPEC.¹
Methods: Repeatedly measured P-alb in patients who underwent
CRS and HIPEC for non-ovarian peritoneal seeding (N=32) was
analyzed. Intravascular albumin mass (IAM) was obtained from
P-alb, blood hemoglobin and hematocrit at each time point and
used for calculation of albumin shift, a measure of albumin
extravasation. Data were compared according to the development
of postoperative AKI (AKI group) or not (no-AKI group). AKI
was defined as increased serum creatinine × 1.5 or ≥ 0.3 mg/dl
or urine output <0.5 ml/kg for consecutive 6 h.² Comparison of
changes in P-alb, IAM, and cumulative albumins shift between the
AKI group and no-AKI group was performed by linear mixed
model.
Results: Thirty percent of patients developed AKI. P-alb levels
after induction of anesthesia and immediately before the start of
HIPEC were significantly lower in the AKI gorup compared to
no-AKI group (P=0.005 and P=0.047, respectively). IAM and cumulative amount of albumin extravasation were not different between the groups at any time points. Changes in P-alb, IAM, and
cumulative albumin shift were also comparable between the
groups.
Conclusions: P-alb level before the start of HIPEC was lower in
patients who developed postoperative AKI, but overall changes in
albumin kinetics during surgery were not different between the patients with AKI or not. Further data collection is needed to provide
clinical implication.

Jihye Kwon, Bobae Han, Gaab Soo Kim, Sangbin Han
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: Red blood cells (RBCs) transfusion is essential for
some recipients during and after surgery to maintain sufficient tissue oxygen supply. The quality of RBCs product decreased significantly after 2 weeks of cold storage, which is so-called RBCs
storage lesion. It is unclear whether RBCs storage lesion increase
post-transplant death risk while previous studies showed conflicting
results. Thus, we aimed to evaluate the impact of transfusion of
RBCs stored during ≥2 weeks on post-transplant death.
Methods: The records of 480 recipients who underwent first
adult-to-adult living donor liver transplantation between January
2006 and May 2014 and received at least 1 unit of allogeneic
RBCs during surgery or within 2 weeks after surgery were initially
screened. Each blood component was separately transfused based
on its respective indication and the target hemoglobin concentration
was 8.0 g/dL. Recipients who received at least 1 unit of RBCs
stored less than 4 days, of whom the mean storage duration of
transfused RBCs ranged from 10 days through 14 days, and having
hepatocellular carcinoma tumor macrovascular invasion or other
confounders which can have a possible biasing effect were
excluded. Among these remaining 200 recipients, the association
between stored RBCs transfusion, which was defined the mean duration of transfused RBCs was ≥2 weeks, and death risk was evaluated by means of the backward stepwise Cox regression. The following factors were considered in the multivariable model: donor/recipient age, donor/recipient gender, body mass index, graft
macrosteatosis, graft-to-recipient weight ratio, ABO blood-type
mismatch, intermittent hepatic inflow occlusion during graft procurement, graft ischemia time, etiology of liver disease, hepatocellular carcinoma presence and biology, operative year, model
for end-stage liver disease score, intraoperative blood loss, immunosuppression degree, and the number of transfused units of
RBCs, fresh frozen plasma, platelet concentrates, and
cryoprecipitate. Variables of P >0.10 were removed.
Results: All allogeneic RBCs were transfused after leukoreduction
and irradiation. The mean storage duration of stored RBCs group
and young RBCs group was 17(15-19) and 7(6-8), respectively. As
shown in Fig. 1, Death probability at 1, 2, and 5 years after transplantation were 5.1%, 7.6%, and 13.7% in shorter storage group
and 6.1%, 8.5%, and 13.7% in longer storage group, respectively.
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The effect of crystalloid vs. synthetic colloid on
immune cells in vitro by co-culture with
splenocytes from mice
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ture with splenocytes from mice.
Methods: The splenocytes from mice were co-cultured with three
Ⓡ
different types of fluid: Plasma solution-A (CJ HealthCare,
Ⓡ
Korea) for Crystalloid group, Tetraspan 6% (B. Braun Medical
Inc, Germany) for Colloid-T group and Volulyte 6%Ⓡ (Fresenius
Kabi, Germany) for Colloid-V group. For acquired immune response, cluster of differentiation (CD)4+ T cell and CD8+ T cell
were evaluated. For innate immune response, neutrophil was
evaluated. All values of immune response were analyzed by flow
cytometry.
Results: The levels of CD4+ and CD8+ T cells did not show any
significant differences among the three groups on day 1 and 3.
However, CD4+ and CD8+ T cells in two synthetic Colloid groups
had the significant higher levels, compared with the Crystalloid
group on day 7. Neutrophil in two synthetic Colloid groups had
the significant lower values on day 1, compared with Crystalloid
group. However, the values at other day showed similar among the
groups.
Conclusions: Crystalloid had the limited effect on the immune
response. On the contrary, synthetic colloid increased acquired immune response although it showed temporarily inhibited innate immune response.
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Death risk was comparable between the two groups (HR=1.03
[0.48-2.21], P=0.950). multivariable analysis confirmed the insignificance difference between the two groups regarding post-transplant death risk (0.92 [0.42-2.02], P=0.838). Within the subgroup
of 109 recipients who were pathologically confirmed to have HCC,
tumor recurrence probability at 1, 2, and 5 years was 11.1%,
16.1%, and 26.7% in shorter storage group and 11.8%, 17.5%, and
20.5%, respectively. Recurrence risk was not significantly different
between the two groups (HR=0.81 [0.35-1.90], P=0.633).
Conclusions: We found no evidence of stored RBCs as a contributing factor for recipient death after liver transplantation

Department of Microbiology, Konkuk University School of Medicine,
2

Korea, Department of Anesthesiology and Pain Medicine, College of
Medicine, Konkuk University

Background: The study was designed to assess the effects of
crystalloid vs. synthetic colloid on immune cells in vitro by co-cul-
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Positive end-expiratory pressure-induced change in
central venous pressure to predict fluid
responsiveness in robot-assisted laparoscopic
prostatectomy with steep Trendelenburg position

Intraoperative dexmedetomidine sedation reduces
the postoperative agitated behaviour in elderly
patients undergoing orthopaedic surgery compared
to the propofol sedation: a retrospective analysis of
855 patients

Min Hur, Sun-Kyung Park, Dhong Eun Jung, Won Ho Kim,
Jin-Tae Kim, Jae-Hyon Bahk
Department of Anesthesiology College of Medicine Seoul National

In-Sun Park, Hyun-Jung Shin, Jin-Hee Kim, Jung-Won Hwang,
Sang-Hwan Do, Hyo-Seok Na

University

Department of Anesthesiology College of Medicine Seoul National
University

Background: Dynamic change in central venous pressure (CVP)
was reported to be useful to predict fluid responsiveness after cardiac surgery. We conducted a prospective observational study comparing stroke volume variation (SVV), CVP, and changes in CVP
induced by positive end-expiratory pressure (PEEP) as a guidance
of fluid therapy in patients undergoing robot-assisted laparoscopic
prostatectomy (RALP).
Methods: Patients who underwent RALP with steep
Trendelenburg position were enrolled. One hour after the start of
pneumoperitoneum, interventions for the study were initiated.
CVP, SVV, and cardiac index (CI) calculated by pulse contour
method were measured before and after the PEEP challenge and
colloid administration at the following four time points: (1) 5 min
after changing PEEP from initial 5 to 10 cmH2O; (2) 5 min after
increasing PEEP to 10 cmH2O; (3) 5 min after removing PEEP
to 0 cmH2O; and (4) 5 min after fluid challenge. The cardiac index
increase >10% was used to define the fluid responsiveness.
Results: Fifty patients were included, of whom 26 was fluid
responders. The decrease in CVP after the removal of initial PEEP
(dCVP2) was significantly correlated with an increase in CI
(r=0.308, P=0.029), while the increase in CVP after applying PEEP
(dCVP1), SVV, CVP showed no significant correlation. The area
under the receiver operating characteristic curve (AUC) of dCVP2
(0.71, 95% confidence interval of 0.56 to 0.85, P=0.012) was significantly greater than AUCs of dCVP1, SVV, and CVP.
Conclusions: Our study results suggested that SVV, CVP, and
an increase in CVP after applying PEEP may not be an accurate
predictor of fluid responsiveness during RALP. As an alternative,
a decrease in CVP after removal of the initial PEEP appeared to
be a possible predictor of fluid responsiveness in these patients.

Background: Postoperative agitation or confusion is one of the
symptoms of hyperactive delirium in elderly patients. We retrospectively evaluated the incidence of postoperative abnormal psychomotor behaviour in elderly surgical patients according to the
use of different intraoperative sedative agents: dexmedetomidine
vs. propofol.
Methods: The medical records of 855 elderly patients, who underwent orthopaedic surgery with regional anaesthesia between July
2012 and September 2015, were divided into two groups—the dexmedetomidine group (n=263) and the propofol group (n=592)—and
evaluated. Agitated behaviour was evaluated as the primary outcome using Richmond agitation-sedation scale (RASS). The descriptions about abnormal behaviour corresponded roughly to the
RASS score +2, +3, or +4. Patient-, surgery-, and anaesthesia-related factors, as well as other postoperative complications, were investigated as secondary outcomes. To reduce the risk of confounder effects between the two groups, 263 patients were selected
from the propofol group by propensity score matching.
Results: In the propensity-score-matched groups, the incidence of
agitated behaviour was lower in the dexmedetomidine group compared with the propofol group [6 (2.3%) vs. 17 (6.5%), P = 0.027]
(Table 1). All pre- and postoperative laboratory values were comparable between the two groups, including haemoglobin, haematocrit, platelet count, C-reactive protein, electrolytes, creatinine, glomerular filtration rate, and albumin. Moreover, intraoperative propofol sedation, older age, higher Charlson comorbidity index, and
hip surgery were found to be significant factors for the occurrence
of agitation (Table 2).
Conclusions: This study suggests that intraoperative dexmedetomidine sedation, as compared with propofol sedation, may have a
greater beneficial effect in reducing agitated behaviour in elderly
patients undergoing orthopaedic surgery with regional anaesthesia.
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Spinal Accessory Nerve: Ultrasound Finding and
Correlation with Greater Auricular Nerve

Department of Anesthesiology and Pain Medicine College of Medicine
Hanyang University

Background: The spinal accessory nerve (SAN) block can be per-
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formed for pain relief in these patients. The anatomy and course
of the SAN in the posterior cervical triangle is variable. Sometimes
the SAN has a few branches and communicates with the cervical
plexus in the posterior cervical triangle. In spite of such variability,
the SAN was most commonly found within 2 cm cranial from the
nerve point. The ‘nerve point is one of the most reliable anatomic
landmarks for localization of the SAN.
The aim of this study therefore was to establish the successful
identification of the SAN by its relationship with the greater auricular nerve (GAN) by combining ultrasound imaging with nerve
stimulation.
Methods: 55 patients with cervical MFPS without a history of
neck surgery/major trauma were enrolled in this study. After the
GAN was identified with a transcutaneous nerve stimulator
(Stimuplex Pen, B. Braun, Melsungen, Germany), the magnitude
of minimal current of transcutaneous stimulation to provoke the response was measured. Using the ‘nerve point’, we identified the
SAN at the cephalic aspect of the GAN along the posterior border
of the SCM muscle.
The SAN was identified and confirmed using electrical nerve stimulator (Stimuplex HNS 11, B. Braun, Melsungen, Germany). The
minimal current to induce the contraction of the SAN was
measured. The distance between the GAN and the SAN (distance
GAN-SAN) was measured. Also the visibility of the SAN was
measured at the point 1 where the SAN enters the posterior triangle
of the neck on the posterolateral border of the SCM muscle, at
the point 3 where the nerve enters into the anterior border of the
trapezius muscle and finally at the point 2 where the nerve passes
in the middle of the point 1 and 3.
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Results: The GAN was identified in 48 of 55 patients. In these
patients, we identified the SAN in 42 patients in all points. In all
patients, ultrasound examination identified the SAN at least at one
point, except one patient. Patients with the identificated SAN did
not differ between gender. The distance GAN-SAN ranged from
0.36 to 2.01 cm with 95% confidence interval (1.19 ± 0.34 cm,
n = 42). The distance GAN-SAN was significantly higher in male
than female patients (male: 1.29 ± 0.40 cm, n = 22 versus female:
1.08 ± 0.21 cm, n = 20, P < 0.04).
Conclusions: We observed the SAN under ultrasound guidance
in 87.5 % of the patients. We could identify the SAN and the GAN
in close proximity in posterior border of the SCM muscle. It is
suggested that the SAN could be localized by initial identification
of the GAN with ultrasound. Clinically, this study provides the evidence for the useful way to implement the SAN block accurately
in patients with cervical myofascial pain syndrome.

and Pr > 0.142 (sensitivity = 0.86, specificity = 0.53) in the
CAGE-Opioid model. Their cut-off values ranged from 0−3,
which was different in each specific situation. The area under the
curve was 0.77 (95% CI = 0.71-0.83) for the CAGE-AID model
and 0.78 (95% CI = 0.71-0.83) for the CAGE-Opioid model.
Conclusions: In this study, one fourth of the total participants
with COT showed OUD in the Korean population. The multivariable models of the CAGE-AID/Opioid with sex, comorbid neuropsychiatric disease, and current heavy drinking are valid to
screen OUD, with the cut-off values ranging from 0 to 3 depending
on the presence of the clinical variables.

066
Prolonged Analgesic Effect of Nerve Block after
Administration of Dexmedetomine in CRPS patients
Changhee Lee, Jaemin Lee, Sung Jin Hong, Heu Jung Park

065

Department of Anesthesiology Catholic University Medical College

Usefulness of the Korean Version of the CAGE-AID
Combined with Clinical Predictors for Screening
Opioid-related Aberrant Behavior

Background: Complex regional pain syndrome (CRPS) is a pain
condition of the extremities that presents with pain and allodynia, decreased range of motion, swelling and skin changes.
Dexmedetomidine, a highly selective alpha-2 agonist, has sedative, analgesic, sympatholytic and cardiovascular stabilizing effects. There are
many studies have shown that dexmedetomidine when added to local
anesthetics in regional blocks is safe and beneficial (prolongs the duration of anesthesia and analgesia). In these cases, we investigated the
use of dexmedetomidine (40mcg) adjunct to lidocaine in CRPS patient.
Methods: 1. Patient was a 68-year-old male with a history of hypertension and diabetes mellitus. He had diagnosed with CRPS basis of pain, allodynia, edema and temperature difference in the Lt.
arm after above elbow amputation due to accident during work. His
basal pain score was VAS 8. Cervical epidural block and interscalene brachial plexus block with 0.4% lidocaine was done in clinic, but he complaint about brief effect of blocks and consistancy
of pain. Therefore, we decided to perform brachial plexus block by
lidocaine mix with 40mcg of dexmetomidine. After procedure, his
pain score was maintain under VAS 5 for more than one week.
2. Patient was a 40-year-old male with no history of chronic
disease. He had diagnosed with CRPS basis of pain, allodynia, edema and color change in Lt. hand after ulnar nerve damage due to
an anccident during work. His pain spreads through ipsilateral
shoulder, so we did T2 paravertebral block, but its effect was lasting
for just one day. So we decided to do with 40mcg of dexmedetomidine, and the effect of block lasted for 5 days or more. 3. Patient
was a 55-year-old male had diagnosed with CRPS because of pain
and allodynia in Lt. leg after partial rupture of cruciate ligaments.

Jeongsoo Kim, Sangchul Lee, Youngchul Kim, Jeeyoun Moon
Department of Anesthesiology and Pain Medicine, Seoul National
University Hospital College of Medicine

Background: As national opioid consumption in South Korea has
soared, well-validated tools for screening opioid use disorder
(OUD) are indispensable. The aims of our study were to evaluate
OUD using the Korean version of the CAGE-Adapted to Include
Drugs (CAGE-AID) and the CAGE-Opioid (an alternative version
of the CAGE-AID), and to investigate clinical predictors which
might be useful to screen OUD as a conjunction of the CAGE-AID.
Methods: A single center prospective observational study was
performed. After linguistic validation of the Korean version of the
CAGE-AID/Opioid, we assessed OUD in patients with chronic opioid
treatment (COT). Logistic models of the CAGE-AID/Opioid combined with relevant clinical factors were established. Then, their sensitivity, specificity, and the receiver operating characteristic curve were
verified. The cut-off value of the CAGE-AID/Opioid in each specific
clinical situation was suggested using the predicted probability (Pr).
Results: Among 201 participants, 51 patients showed one or more
OUDs. In our multivariable regression model, male sex, comorbid
neuropsychiatric disorder, and current heavy drinking remained as
significant factors to predict OUD combined with the scores of the
Korean CAGE-AID/Opioid, which showed a Pr > 0.135
(sensitivity = 0.86, specificity = 0.52) in the CAGE-AID model
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quirements and were included in the analysis. Forty-seven patients
(41.9 %) showed good analgesia at day 30 after NCPB. Better performance status, lower serum CA 19-9 level, shorter pain duration,
and lower opioid dose were observed in patients with good analgesia after NCPB. Multivariate analysis revealed that good performance status (ECOG performance status 1 vs. 2 or 3, odds ratio
(OR)= 2.737, 95% confidence interval (CI)=1.149 to 6.518,
P=0.023) and low daily opioid use (< 150 mg vs. ≥ 150 mg morphine equivalent dose, OR= 2.813, 95% CI=1.159 to 6.831,
P=0.022) before NCPB were independent predictors of good analgesia after NCPB. The analgesic efficacy of NCPB was not significantly associated with cancer characteristics after adjusting other variables. The median survival was significantly lower for patients with poor analgesia after NCPB compared with those with
good analgesia (68 days vs. 150 days, log-rank P<0.001). After a
proportional hazards regression adjusting for stage of disease, the
hazard ratio was 2.467 (95% CI=1.619 to 3.758, P<0.001).
Conclusions: Using NCPB for pain control appears to be a more
beneficial option for patients with good performance status and low
opioid use in patients with unresectable pancreatic cancer.
Therefore, NCPB should be offered early to selected patients to
improve its analgesic efficacy in advance of deterioration from disease and pain in such patients.

We inserted spinal cord stimulator for lower leg pain, but his pain
spreaded through upper limbs. So psoas compartment block for
lower leg, and BPB for upper limb pain was done. But these
weren’t last for more than a day. So we added 40mcg of dexmedetomidine for each block, and effect was lasted more than 2 weeks.
Conclusions: Dexmedetomidine 40mcg adjunct to lidocaine prolongs the duration of analgesic effect in CRPS patient. However,
further research is needed to find more effective dose and extent
of duration.
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Predictors of analgesic efficacy of neurolytic celiac
plexus block in patients with unresectable
pancreatic cancer: The importance of timing
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In Chan Baek, Duck Mi Yoon, Kyung Bong Yoon,
Sang Jun Park, Shin Hyung Kim
Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

Background: Neurolytic celiac plexus block (NCPB) is a safe and
effective method for reducing abdominal cancer pain. However, the
analgesic efficacy of NCPB is not always guaranteed. The aim of
this retrospective observational study was to identify predictors for
the analgesic efficacy of NCPB in patients with unresectable pancreatic cancer. Additionally, survival outcomes were compared between patients with poor and good analgesia after NCPB.
Methods: Patients with unresectable pancreatic cancer who underwent NCPB at our institution using a retrocrural approach between
January 2006 and December 2015 were enrolled. Good analgesia
after NCPB was defined as ≥ 50% reduction in pain score at day
30. Patient demographics, cancer characteristics, and pain-related
factors were evaluated using a logistic regression analysis to identify predictors for good analgesia after NCPB. Differences in median
survival were analyzed using the Kaplan-Meier method and compared using a log-rank test between patients with poor and good
analgesia after NCPB.
Results: A total of 112 patients satisfied the study protocol re-
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positive CAM-ICU were 1.00 / 0.48 for Korean inattention test,
1.00 / 0.71 for English inattention test and 0.86 / 0.76 for Korean
organization test.
Conclusions: In this study, we showed the inattention score was
lower in Korean version than English version in the old patients
which results in higher false positive and lower specificity to predict CAM-ICU positiveness.

Comparison between Korean and Original confusion
assessment method for geriatrics in the
post-anesthesia care unit
Hyerim Jeong, Young Sung Kim, Young Ju Won, Il-ok Lee
Department of Anesthesiology College of Medicine Korea University
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Background: The Confusion Assessment Method for the
Intensive Care Unit (CAM-ICU) is one of the most widely used
screening method for delirium assessment. However, we doubted
second feature of CAM-ICU, which means inattention seemed to
be lower in the Korean translated version than the original English
version in the old patients. The target letter ‘a [ei]’ in the original
version was translated in ‘아 [a]’ in the Korean version. The aim
of this study is to compare the validity between the Korean version
of inattention test (the second feature of CAM-ICU) and original
English version as applied to old patients.
Methods: Patients older than 65 years with an ASA physical status I-III who were scheduled for elective surgery were enrolled in
this study. The Korean CAM-ICU was assessed in the PACU at
60 mins after awakening. In the inattention test, additional original
English version was assessed at just before (A group) or after (B
group) Korean inattention assessment by randomly divided group.
Results: 28 patients were enrolled in the study (14 for A group
and 14 for B group). The number of CAM-ICU positive patients
was 7 (3 for A and 4 for B). The mean RASS scores were 0.07
for A group and 0.21 for B group. The inattention score of Korean
version was 7.21 ± 2.23 for A group and 6.14 ± 1.83 for B group
while 7.79 ± 2.39 for A group and 6.79 ± 2.19 for B group in
the English version. The overall sensitivity / specificity to predict
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suggests that TAP block with more diluted local anesthetic and
large volume might have no advantage for immediate post-operative analgesia after unilateral inguinal herniorrhaphy.

Comparison of the post-operative analgesic effect
of transverse abdominis plane block between
0.15% ropivacaine and 0.25% ropivacaine after
pediatric unilateral inguinal hernia repair
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Background: Multimodal approach is needed to reduce pain from
abdominal surgeries. The transverse abdominis plane(TAP) block
effectively reduces pain from anterior abdominal wall including
skin, muscle and parietal peritoneum. Single injection of local anesthetics can provide analgesia up to 10 hours and reduce postoperative opioid requirement. Since intravenous opioid can induce
respiratory depression much easier in pediatric population, TAP
block can provide more safe and optimal analgesia in pediatric
population. However, optimal dose and concentration for post-operative analgesia for inguinal hernia in pediatric population is not
well defined. In this study, we assess the analgesic efficacy of different concentrations and volume of ropivacaine in TAP block after
unilateral inguinal hernia repair.
Methods: Twenty five patients under seven years old with
American Society of Anesthesiologists Physical Status class 1 scheduled for elective unilateral inguinal herniorrhaphy in a single tertiary
hospital were randomly assigned to two groups. Group I : 0.15%
ropivacaine 0.67cc/kg, Group II : 0.25% ropivacaine 0.4cc/kg. Both
groups were injected 1mg/kg of ropivacaine. Ultrasound guided TAP
block was given at the end of surgery during general anesthesia.
Post-operative pain was assessed immediately after arriving post-anesthesia care unit(PACU) (T1) and one hour (T2) and six hours (T3)
after surgery using Face, Legs, Activity, Cry, Consolability
score(FLACC score). Arrhythmia, seizure, injection site redness, injection site heating sensation were also evaluated.
Results: FLACC score at T1 was higher in 0.15% ropivacaine
group. ( 2.1 vs 0.2, mean difference 1.91, 95% CI 0.3991 to 3.421,
p=0.0155 ). At T1, FLACC score more than three was more frequent in 0.15% ropivacaine group ( 4 vs 0 ), which suggests less
analgesic effects in 0.15% group. FLACC score at T2 ( 0.38 vs
0.33, p=0.8698) and T3 ( 0.15 vs 0.17, p=0.9339 ) are not different
between two groups. Sinus arrhythmia with heart rate 120~140
beat per minutes was noted at PACU in one case from 0.25%
group. The arrhythmia was spontaneously resolved after 5 minutes.
Small skin rash without itching sensation was noted in one case
from 0.15% group. The rash was resolved after one day without
complication.
Conclusions: TAP block using both 0.15% and 0.25% ropivacaine 1mg/kg can be used safely in children. However, this study
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Effects of various duration of post-treatment with
trimetazidine against ischemia-reperfusion: early and
long-term effects in a rat kidney model

Saturday¸ November 4

070

Jin Ha Park, Jae Kwang Shim, Young Lan Kwak
Department of Anesthesiology and Pain Medicine, Yonsei University

Background: Acute kidney injury (AKI) is a well-known risk factor for poor prognosis in hospitalized patients and believed to be
often the consequence of ischemia-reperfusion (I/R) injury.
Trimetazidine (TMZ, 1 - [2, 3, 4 - trimethoxybenzyl] piperazine,
dihydrochloride), an anti-ischemic agent used over many decades,
has a theoretical potential to reduce I/R injury through various cell
survival pathways. Yet, majority of studies including clinical studies have concentrated on the early effects of TMZ pretreated before
I/R injury, limiting its clinical applicability. The aim of this study
was to elucidate the effects of various duration of TMZ administered after renal I/R injury on renal recovery in long-term as
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well as short-term aspects with the evaluation of accordant signaling pathways in rats.
Methods: Sprague-Dawley (SD) rats were randomly assigned to
four groups: Sham, untreated control I/R (IRC), single TMZ
post-treatment after I/R (TMZ-single), daily TMZ post-treatment
after I/R (TMZ-daily). All rats except in the Sham group underwent left side nephrectomy and the right renal pedicle was clamped
for 45 min and then reperfused for 24 hr, 5 days, or 8 weeks. TMZ
(3 mg/kg, intraperitoneally) was administered once immediately after reperfusion (TMZ-single), or administered once a day for a
scheduled period (TMZ-daily). The effect of post I/R treatment
with TMZ was determined using different variables: renal function
[serum blood urea nitrogen (BUN) and creatinine], renal histologic
change including apoptotic cell death and fibrosis, and related cell
survival signaling proteins including hypoxia inducible factor
(HIF)-1α, vascular endothelial growth factor (VEGF), Bcl-2, matrix metalloproteinases (MMPs), and tissue inhibitors of metalloproteinases (TIMPs).
Results: Post I/R treatment with TMZ significantly reduced serum
levels of BUN and creatinine, apoptotic cell death through up-regulation of HIF-1α-VEGF and Bcl-2 related apoptotic signaling
pathways 24 hours after renal I/R injury. Although serum levels
of BUN and creatinine recovered to baseline values 5 days after
renal I/R injury, post I/R treatment with TMZ reduced renal tubular
cell necrosis and apoptosis via up-regulation of HIF-1α-VEGF,
modulation of matrix metalloproteinases (MMPs) and tissue inhibitors of metalloproteinase (TIMPs), and alteration of the ratio
of Bax for Bcl-2. Post I/R treatment with TMZ, however, did not
suppress the progression of renal fibrosis and expression of related
signal pathways 8 weeks after renal I/R injury.
Conclusions: These results indicate that post I/R treatment with
TMZ has beneficial effect on renal protection against I/R injury
at early and intermediate period, while it failed to inhibit the
long-term renal fibrotic change.

to identify risk factors of readmission to the ICU during the postoperative period after liver transplantation (LT).
Methods: Adult patients (over 18 years old) who underwent living
donor or deceased donor LT at Seoul National University Hospital
between 2004 and 2015 were included. A retrospective review of
perioperative electronic medical records including demographic data and comorbid factors of recipients, donor age, type of donor
(living or deceased), ABO incompatibility between recipient and
donor, preoperative laboratory values, preoperative Model For
End-Stage Liver Disease (MELD) score, operation type (elective
or emergency), amount of intraoperative transfusion, postoperative
patient status during initial ICU stay. We also reviewed readmission to ICU (including reason), length of stay in ICU and hospital, and in-hospital death and 1 year survival. Patients group readmitted to the ICU during the hospitalization after LT
(readmission group) were compared with patients group not requiring ICU readmission (control group). We conducted multivariable
analysis using Logistic regression to detect predictor of
readmission.
Results: Of the 1181 patients, 68 patients (5.8%) were readmitted
to the ICU during the postoperative period after LT. Overall, postoperative bleeding was the most common cause of ICU readmission, followed by pulmonary complications (desaturation or tachypnea), and infection. Neurologic complications (seizure, stroke,
delirium), cardiovascular complications, and renal insufficiency
were also causes of ICU readmission. Multivariable analysis revealed old age (OR 1.038 95%CI 1.005-1.072, p=0.024), more intraoperative RBC transfusion (OR 1.025 95%CI 1.005-1.044,
p=0.013), higher APACHE2 scores at first ICU admission (OR
1.058 95%CI 1.006-1.112, p=0.028) and use of inotropics or vasopressor (OR 4.377 95%CI 1.419-13.503, p=0.01) as risk factors of
ICU readmission after LT. In-hospital mortality was 23.5% (16/68)
in the readmission group in contrast to no hospital death in the
control group. Overall one year survival was significantly higher
in the control group (p < 0.001)
Conclusions: Old age, more intraoperative RBC transfusion,
higher APACHE2 scores at first ICU admission and use of inotropics or vasopressor were identified as risk factors of ICU readmission in patients who underwent LT.
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Risk factors for ICU readmission after liver
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The changes in the ratio of T helper 1 to T helper
2 subset cell signature cytokines in patients
undergoing living donor liver transplantation surgery

Background: Postoperative management in intensive care unit
(ICU) is important to improve prognosis in LT patient. ICU readmission during the postoperative period may utilize many more resources and may be associated with higher mortality. We aimed
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Background: The balance between T helper 1 (Th1) and T helper
2 (Th2) signature cytokine plays critical roles in estimating the
state of immune response.The aim of this study was to investigate
the differences in the ratio of Th1 to Th2 cytokines between
healthy persons and patients with cirrhotic hepatitis, and to evaluate the time course of Th1 to Th2 cytokine ratio during living
donor liver transplantation (LDLT) surgery.
Methods: Eighty patients were allocated to two groups (donor and
recipient groups). IFN-γ and TNF-α as Th1, and IL-6 and IL-10
as Th2 subset cell signature cytokines, respectively, were quantified three times for recipient group; i.e., after induction of anesthesia (baseline, stage 1), 60 min after the start of anhepatic phase
(stage 2), and 60 min after reperfusion (stage 3). In donors, cytokines analysis was done only at stage 1. The baseline Th1/Th2 cytokine ratios between the groups, and the time course of Th1 and
Th2 cytokines and their ratios during the surgery in the recipient
group were evaluated.
Results: Recipient group displayed higher levels of all cytokines
at stage 1 than donor group. However, the ratios of IFN-γ/IL-6,
IFN-γ/IL-10, TNF-α/IL-6 and TNF-α/IL-10 were comparable
between groups. All of the cytokines except IFN-γ increased during LDLT. The IFN-γ/IL-6, IFN-γ/IL-10, TNF-α/IL-6 and
TNF-α/IL-10 ratios declined significantly as LDLT progressed.
Conclusions: The preoperative Th1/Th2 cytokine ratios between
healthy persons and patients with cirrhotic hepatitis were not
different. The Th2 cell activity became reinforced, shifting the
Th1/Th2 cytokine balance towards Th2, as the LDLT progressed.

Cell-penetrating interactomic inhibition of nuclear
factor-kappa B in a mouse model of postoperative
cognitive dysfunction
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Background: Impaired cognitive functioning is commonly presented after surgical operations and some patients who received
surgery are vulnerable to postoperative cognitive dysfunction
(POCD). Signs of POCD are closely associated with development
of systemic or hippocampal inflammation. However, the precise
pathophysiological mechanisms and effective therapy for POCD
still remain unclear. After injury, the transcriptional factor, nuclear
factor kappa (κ) B (NF-κB) is considered as a key regulator/stimulator of inflammation amplification.
Methods: Therefore, here we developed cell-penetrating fusion
protein called nt-p65-TMD, which inhibits NF-κB activation by
translocating into nucleus efficiently, and discovered a potent role

B in the immune system. Annu Rev Immunol 1994; 12: 141-79.
2. Androsova G, Krause R, Winterer G, Schneider R. Biomarkers
of postoperative delirium and cognitive dysfunction. Front
Aging Neurosci 2015; 7: 112.

of nt-p65-TMD in surgery-induced cognitive impairment. In this
study, ICR adult mice were subjected to abdominal surgery by rubbing intestines and clamping superior mesenteric artery. We evaluated behavioral parameters related to cognition and memory
functions. Also, we measured vascular integrity impairment and
immune cell recruitment in the brain by immunohistochemistry and
Evans blue methods. Pro-inflammatory and anti-inflammatory mediator levels in the spleen and hippocampus were measured by realtime-PCR and ELISA assay. In addition, inflammatory and anti-inflammatory mediator levels were measured in cultured microglia and macrophage cell line after treatment nt-p65-TMD under
lipopolysaccharide (LPS) challenge.
Results: Our data showed that the nt-p65-TMD treatment has
strong immune-regulatory properties to reverse surgery-induced increment of cerebrovascular integrity impairment, subsequent peripheral immune cell infiltration and inflammation amplification,
which can lead to cognitive dysfunction. Especially, nt-p65-TMD
has a novel function to regulate systemic inflammation toward anti-inflammatory environments.
Conclusions: Conclusively, nt-p65-TMD will be of great significance in the treatment of POCD.
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The effect of chronic exposure to dexamethasone
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Background: Chronic exposure to glucocorticoids including dexamethasone is associated with muscle atrophy, dysfunction and resistance to non-depolarizing neuromuscular blocking agents.
Previous studies have reported that chronic dexamethasone treatment induced alteration in immature subunits of nicotinic acetyl-choline receptor (nAChR) and upregulation of nAChR in diaphragm of rats [1]. However there was no previous report about
the effect of chronic exposure to dexamethasone on sugammadex
reversal in rat diaphragm.
Methods: The study protocol was approved by Ethics Committee
of the Laboratory of Animal Research, Asan Institute of Life
Science (Seoul, Republic of Korea). Male Sprague Dawley rats
(256 ± 17 g) were randomized to receive a daily intraperitoneal
injection of dexamethasone (500 ug/kg) in dexamethasone group
(group D, n=14) or same amount of saline (0.9% NaCl) in control
group (group C, n=17), both for 14 days. At 24 hr after the last
Ⓡ
dexamethasone dose, the rats were anesthetized with Alfaxan 2
mg/100 g.
The hemi-diaphragm with attached phrenic nerve, central tendon,
and a portion of thoracic wall intact were immediately obtained.
Then each tissue specimen was mounted vertically in an organ bath
and immersed in Krebs buffer solution (75 ml) maintained at 35°C
and bubbled with 95% O2/5% CO2, fixed at the thoracic wall, inferiorly positioned, and suspended at the central tendon from a
force displacement transducer.
Isometric twitch tensions of hemi-diaphragm preparations elicited
by phrenic nerve were evaluated. After the elicited twitch tension
had been stabilized for at least 20 min, Train-of-four (TOF) was
determined. Rocuronium bromide 250 ug was then applied to the
organ bath. Following stabilization of the drug effect for a minimum of 10 min, TOF was again determined with repetitive administration of cumulative dose of Rocuronium 250 ug.
After complete blockade (T1 tension height is less than 5% of
baseline) was achieved, sugammadex twice as much as rocuronium-equimolar dose was applied to reverse the neuromuscular
blockade. Recovery time to TOF-ratio (TOFR) ＞ 0.9 and recovery
index (the period of T1 recovery from 25% to 75%) were
observed.
Following the experiment, the muscle was weighed, and size
(width x length) was estimated. (Expression of nAChR subunit (γ,
ε) was assessed using immunofluorescence.)
Results: There was no significant difference between groups with
regard to diaphragm size and weight.
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Concentration-response curve of rocuronium in group D was shifted to right compared to group C in the present study (p ＜ 0.05).
(Figure 1)
Recovery time to TOFR ＞ 0.9 and recovery index were 12.8 ±
4.9, 15.0 ± 7.1 and 5.36 ± 1.9, 5.8 ± 3.3 (min) in group C and
group D respectively, and it was not statistically significant.
(Figure 2)
Conclusions: Chronic exposure to dexamethasone cause resistance of the rat diaphragm to rocuronium, as demonstrated by a
shift of the rocuronium concentration response curves to the right,
as comparable with previous studies. However the recovery profile
using sugammadex was not affected by dexamethasone
administration.
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Background: Despite the high potency of bilirubin as an endogenous anti-inflammatory compound, its clinical translation has been
hampered because of its insolubility in water. Bilirubin-based
nanoparticles that may overcome this critical issue are presented.
A polyethylene glycol compound (PEG) was covalently attached
to bilirubin, yielding PEGylated bilirubin (PEG-BR).
This study was performed to clarify the effects of PEG-BR on immune-inflammatory response in septic neutrophil and mortality in
septic mouse.
Methods: To assess possible interactions between PEG-BR and
lipopolysaccharide (LPS) on neutrophil activation, neutrophils from
human blood were incubated with various concentrations of
PEG-BR (0, 1, 10 and 100 nM) and LPS (100 ng/ml). The protein
levels for interleukin (IL)-6, 8 and tumor necrosis factor (TNF)-α
were measured using ELISA after 4 hr incubation period. To elucidate the intracellular signaling pathway, the levels of phosphorylation of p38 mitogen activated protein kinases (p38), extracelluar
signal-regulated kinase (ERK)1/2 and c-Jun amino-terminal kinases
(JNK) were measured using western blot analysis and nuclear levels of nuclear factor (NF)-κB were measured using electrophoretic
mobility shift assays (EMSA). We also examined the effect of
PEG-BR on mortality of a murine model of cecal ligation and
puncture (CLP) to determine whether these effects of PEG-BR also
have in vivo significance.
Results: PEG-BR attenuated LPS induced neutrophil activation including expression of ERK1/2, NF-κB, IL-6, 8 and TNF-α.
PEG-BR also improved mortality of CLP induced septic mouse.
Conclusions: PEG-BR can improve mortality of CLP induced
septic mouse via the attenuation of neutrophil activation caused by
LPS
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Radiographic predictors for difficult laryngoscopy in
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Background: The patients with acromegaly have a high risk of difficult laryngoscopy. However, clinical predictors such as upper lip bite
test or modified Mallampati class show limited predictive performance on difficult laryngoscopy in such patients. In this retrospective
cohort study, we evaluated radiographic indices obtained from skull
lateral x-ray and ostiomeatal unit computed tomography (OMU CT)
images to predict difficult laryngoscopy in acromegaly patients.
Methods: Data on demographics, preoperative serum levels of pituitary hormones, and radiographic indices were collected from 90
acromegaly patients who underwent transsphenoidal surgery for pituitary tumor removal from January 2010 to December 2016.
Difficult laryngoscopy was defined as Cormack-Lehane grade ≥ III.
Results: Difficult laryngoscopy was shown in 21 (23%) patients. In
univariate analysis, age and radiographic indices indicating a tongue
size, such as tongue area (TA) on OMU CT and linear distance from
the alveolar arch of the mandible to the hyoid bone (ALH) and linear
distance from the interior border of the mandible to the hyoid bone
(MPH) on skull lateral x-ray, were associated with difficult
laryngoscopy. In multivariate analysis, age (odds ratio [95% confidence
interval], 1.084[1.037-1.190], P=0.002) and TA (1.002[1.000-1.003],
P=0.014) were independent risk factors for difficult laryngoscopy. The
area under curve of the combined model of age and TA was 0.80.
Conclusions: Old age and radiographic predictors indicating large
tongue size (large TA, long ALH and MPH) were associated with
increased difficult laryngoscopy in acromegaly patients.
Preoperative radiographic measurements of the tongue size can be
helpful for safe airway management in such patient population.
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Activation of macrophage-inducible c-type lectins
(mincle) in the spinal cord induces microglial
activation and mechanical allodynia in rat involving
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Background: Macrophage-inducible C-type lectins (Mincle) is a
member of immunoreceptors induced after exposure to various
stimuli and stress. Mincle receptor activation promotes the production of inflammatory cytokines and chemokines. Glial cells in
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the central nervous system play a critical role in development and
maintenance of chronic pain states. Microglia is tissue-resident
macrophage in the CNS, and belongs to a group of mononuclear
phagocytes. Previous studies reported the expression of Mincle on
neuronal and glial cells in the brain. This study was performed to
identify the Mincle receptor in the spinal cord and to investigate
the effect of Mincle receptor activation on nociception.
Methods: Expression of Mincle was examined by double immunofluorescence of spinal cord of male Sprague-Dawley rats.
After the identification of Mincle in spinal cord, TDB(trehalose-6,6-dibehenate,
Mincle receptor ligand) was administered daily via an intrathecal
catheter for 4 days. Changes in the nociception of animals were
measured using von Frey test. In addition, the effect of intrathecal
TDB on the expression of microglia was evaluated using
immunofluorescence.
Finally, the changes in the expression of mincle downstream proteins, p-Syk, NF-kappaB, TNF-alpha was examined using western
blotting of spinal cord.
Results: Double immunofluorescence shows the co-localization of
Mincle with Neu-N(neuron), but not with Iba-1(microglia) or
GFAP(astrocyte). Intrathecal TDB elicits mechanical allodynia, in
which withdrawal threshold begins to decrease on 2nd day of 4-day
TDB injection and gradually normalizes(Fig 1). After TDB injection, the microglia of spinal cord is enlarged and increases in
its number(Fig 2). Activation of Syk signalling pathway involving
p-Syk, NF-kappaB, TNF-alpha was also observed.
Conclusions: Mincle is exclusively expressed on neurons in the
spinal cord of rat, and its activation produces mechanical allodynia
possibly via microglial activation and Syk signalling pathway.
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Background: Postoperative fluid overload has been shown to be
associated with poor outcomes in critically ill patients. Liver transplantation (LT) carries the risk of massive hemorrhage which requires massive transfusion, leading to fluid overload. However, little is known about the impact of postoperative weight gain on early
allograft dysfunction (EAD) after LT. Therefore, we aimed to determine the association of postoperative weight gain with the development of EAD and mortality in LT recipients.
Methods: In this single-center study, 1053 recipients were retrospectively analyzed. The postoperative weight gain was defined by
the difference between preoperative weight on the operation day
and postoperative weight on postoperative day 1. The patients were
divided into postoperative weight gain ＞ 3% and ≤ 3% groups.
Multivariate logistic regression analysis and cox regression analysis
were performed to identify the factors associated with postoperative weight gain and its impact on clinical outcomes in LT
recipients.
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Results: The incidence of patients with postoperative weight gain
＞ 3% was 29.2% (n=308) after LT. Patients with postoperative
weight gain ＞ 3% was associated with significantly higher EAD
(odds ratio=1.57, p=0.045) and mortality (hazard ratio=1.960,
p=0.010). The Kaplan-Meier survival curve showed that cumulative survival rate was significantly higher in the patients with
postoperative weight gain ＞ 3% (log-rank test, p=0.008).
Conclusions: This study demonstrated that postoperative weight
gain ＞ 3 % is associated with increased risk for EAD and mortality in LT recipients.
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The virtual tour of operating room to alleviate
preoperative anxiety of pediatric patients: A case
report

Bilateral anesthesia mumps after robot-assisted
hysterectomy under general anesthesia: Two case
reports
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Background: Preoperative period is a difficult time for both children and parents. Distress during this period may provoke severe
preoperative anxiety which, found in 40-60% of pediatric patients.
Anesthesiologists have tried various interventions including sedative medications, distraction methods, and informative modalities
to diminish preoperative anxiety. In this case report, a 360 degree
virtual reality (VR) tour of the operating room is presented as a
novel informative methodology to reduce preoperative anxiety.
Methods: A 6-year-old boy with tongue tie and a 6-year-old girl
with congenital epiblepharon were admitted to undergo simple lingual frenulotomy and repair surgery, respectively. The tour program of operation room introducing preoperative education was
provided as the 360 degree virtual reality movie, starring a famous
animation character in Korea, through a head mount display with
smartphone. Preoperative anxiety of the boy was assessed with
modified Yale preoperative anxiety scale (mYPAS), which was
measured to be 23.3 before watching the video, 28.3 during induction of anesthesia. And mYPAS of the girl was measured to
be 46.7 before watching the video, 36.7 during induction of
anesthesia.
Conclusions: The preoperative anxiety was measured twice
(baseline and after the virtual tour) and showed relatively small
increase before induction of anesthesia. From these cases, the authors could confirm the feasibility of the VR tour program for children from these cases since our patients and their parents rather
greeted the VR tour and enjoyed it. Further clinical trials with
randomized and controlled design are needed to verify the effect

Background: Acute parotid gland swelling or “anesthesia
mumps” is a rare peri- or post-operative parotid swelling that occurs after general or regional anesthesia. The exact mechanism underlying the development of anesthesia mumps is unclear, although
salivary stasis due to mechanical obstruction of the salivary duct,
peri-operative anticholinergic medication, and dehydration have
been shown to induce this complication. Retrograde passage of air
into the parotid gland (pneumoparotid), as well as sympathetic or
parasympathetic stimulation, might also contribute to post-operative parotid swelling.
Methods: A 51-year-old female with an American Society of
Anesthesiologists Physical Status score of 1 was scheduled for robot-assisted hysterectomy under general anesthesia. The patient
was pre-medicated with 0.2 mg intramuscular glycopyrrolate.
General anesthesia was administered with the patient in the lithotomy position and with arms by the side. Shoulder braces were
applied to both shoulders to prevent the patient from sliding. The
duration of the surgery was about 90 min, and it was performed
with the patient in the steep Trendelenburg position. The patient
was transferred to the post-anesthesia care unit (PACU) after extubation and observed for 30 min, during which time no problems
were noted. About 10 h after being moved to the general ward,
the patient complained of swelling in the post-auricular region, as
well as fever (up to 38.1°C) and pain (visual analogue scale [VAS]
score of 4). The swelling extended to the neck region, and she also
complained of dyspnea upon lying down. The patient was referred

336

Poster Session

A successful airway management using laryngeal
mask airway assisted distal tracheal intubation in
patients with severe tracheal stenosis - A case
report
Yong-Heon Choi, Jae-Woo Yi, Hyungseok Seo,
Jun-Young Chung, Eun-Jin Moon, Bong-Jae Lee
Department of Anesthesiology and Pain Medicine, College of Medicine
Kyung Hee University

Poster Session

337

Saturday¸ November 4

References
1. Mandel L, Surattanout F. Bilateral parotid swelling: a review.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2002; 93:
221-37.
2. Kim LJ, Klophenstein JD, Feiz-Erfan I, Zubay GP, Spetzler RF.
Postoperative acute sialadenitis after skull base surgery. Skull
Base 2008; 18: 129-34.

Friday¸ November 3

Background: For anesthesia management in patients with tracheal
stenosis, a ventilation strategy for adequate gas exchange is crucial.
A laryngeal mask airway (LMA) can be used as a safe and efficacious airway management device, even in case of severe tracheal
stenosis. In the present case, we described successful airway management using LMA assisted distal tracheal intubation technique
in patients with severe subglottic stenosis
Methods: A 47-year-old man, 180 cm tall and 69 kg, was scheduled to undergo tracheal resection and anastomosis. Three months
earlier, he underwent coronary artery bypass graft surgery and was
hospitalized for 1 month. He had a history of prolonged intubation
for 13 days.
A computed tomography of the trachea revealed 1 cm-long severe
tracheal stenosis 3.5 cm distal from the vocal cords; the narrowest
diameter was 4.8 mm (Fig. 1). Despite the patient having dyspnea
on exertion, peripheral oxygen saturation was maintained at 99 to
100% with 2 L/min oxygen supply via nasal prongs. Tracheal intubation was attempted during preoperative bronchoscopy but
failed.
Intravenous etomidate (0.2 mg/kg) was administered to induce anesthesia, and rocuronium bromide (0.6 mg/kg) was given for muscle relaxation. Face mask ventilation was accomplished without
incident. LMA assisted distal tracheal intubation technique proceeded by following 4 steps (Fig. 2): 1) A size 4 AmbuⓇ
AuraGainTM LMA (Ambu Inc., Glen Burnie, MD, USA) was inserted at the first attempt using the standard insertion technique,
and the cuff was inflated with 30 ml of air. Anesthesia was maintained with sevoflurane and continuous infusion of remifentanil.
The patient was ventilated with a tidal volume of 6 ml/kg, and
the respiratory rate was adjusted to maintain end-tidal CO2 between 35 and 40 mmHg. 2) After LMA insertion, the tracheal
stenosis site was visualized with a fiberoptic bronchoscope, and the
surgeon could localize the stenotic area in the surgical field by the
light emitted by the bronchoscope. After dissection of distal cricoid
cartilage and proximal trachea, the trachea was opened distal to
the stenosis, and a sterile reinforced tube (internal diameter, 6.0
mm) was placed in the lower trachea. Then, patient was ventilated
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to an otolaryngologist for pharyngeal injection, and showed arytenoid and parotid swelling on laryngoscopic examination.
Contrast-enhanced computed tomography of the neck revealed cellulitis in the submandibular space, and the parotid gland was enlarged and enhanced. The patient received intravenous propacetamol and antibiotics (ampicillin and sulbactam). The symptoms
subsided within 24 h and she was discharged on post-operative day
6 without any problems. Another female patient aged 48 years and
with no medical history, was also scheduled for robot-assisted
hysterectomy. The pre-medication and general anesthetic regimen
were identical to that of the first patient. The second patient was
also placed in the lithotomy and Trendelenburg positions with arms
by the side. Following the 80 min surgery, the patient was extubated and remained in the PACU for 30 min. Although there
were no complications, she complained of swelling in the submandibular area and had a VAS pain score of 2, about 10 h after
being moved to the general ward. Similar to the first patient, she
was also treated with intravenous propacetamol and antibiotics.
The swelling resolved spontaneously within 3 days and the patient
was discharged on post-operative day 5.
Conclusions: Acute parotid swelling is a rare complication after
general or regional anesthesia, which may occur following procedures that cause salivary stasis. Adequate hydration, use of appropriate medications in high risk patients, and careful attention to
head and neck position (to avoid mechanical obstruction of the parotid duct) may help prevent this complication.

via distal tracheal tube, and the stenotic lesion including distal cricoid cartilage was resected. 3) When end-to-end anastomosis was
achieved, a silastic tracheal tube (internal diameter, 6.0 mm) was
inserted via the LMA, and the distal tracheal tube was removed.
An air leakage test on the anastomotic line and bleeding control
were performed. 4) Before wound closure, the tracheal tube was
replaced with an LMA for visualization of the anastomosis site
with fiberoptic bronchoscopy.
After the surgery, 200 mg sugammadex was administered to reverse the neuromuscular blockade. As soon as the patient became
fully conscious, the LMA was removed. The patient was transferred to the intensive care unit and discharged on postoperative
day 8.
Conclusions: Although the LMA assisted distal tracheal intubation technique does not represent a perfect airway management
strategy, it is a simple, less invasive, and easily available method.
Therefore, it can serve as an alternative airway management method in tracheal reconstruction surgery.
References
1. Cook T, Howes B. Supraglottic airway devices: recent advances.
Contin Educ Anaesth Crit Care Pain 2011; 11: 56-61.
2. Adelsmayr E, Keller C, Erd G, Brimacombe J. The laryngeal
mask and high-frequency jet ventilation for resection of high
tracheal stenosis. Anesth Analg 1998; 86: 907-8.

082
Dyspnea due to residual neuromuscular blockade in
elderly patient with unrecognized pre-existing
unilateral vocal cord paralysis - A case report Che Hwang Lim, Youn jin Kim, Hee Jung Baik,
Jong Hak Kim, Jae Hee Woo, Jong In Han, Guie Yong Lee,
Dong Yeon Kim, Jeong Jeong
Department of Anesthesiology and Pain Medicine School of Medicine
Ewha Womans University

Background: Muscle relaxation using neuromuscular blocker is
an essential process for endotracheal intubation and surgery, and
requires adequate recovery of muscle function after surgery.
Residual neuromuscular blockade is defined as an insufficient neuromuscular recovery that can be prevented by confirming
train-of-four (TOF) ratio ＞ 0.9 using objective neuromuscular
monitoring. Sugammadex, a novel selective relaxant-binding agent,
produces rapid and effective reversal of rocuronium-induced neuromuscular blockade.
Methods: A 82-year-old male patient, who is 159 cm tall and
weighs 47 kg, who had undergone laparoscopic cholecystectomy
under general anesthesia 6 years ago and had no other specific his-
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blocking agent, and It would be helpful to consider using sugammadex first in patients with risk factors of residual neuromuscular blockade, especially, in unrecognized pre-existing symptomless unilateral vocal cord paralysis patients showing dyspnea
and stridor after anesthesia.
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tory except hypertension, was scheduled for transurethral resection
of bladder under general anesthesia. Anesthesia was induced with
propofol 80 mg, fentanyl 100 μg, rocuronium 30 mg IV, and tracheal intubation was performed using a 7.5 mm cuffed endotracheal tube without difficulty. Anesthesia was maintained with
sevoflurane 1.0-2.0 vol%, 1.5 L/min O2, 1.5 L/min N2O. At the
end of operation, the duration of which was 25 min, neuromuscular
blockade was reversed using glycopyrrolate 0.4 mg and pyridostigmine 10 mg, IV after confirming TOF counts of 4 by visual
assessment using peripheral nerve stimulator. Fifteen min later, extubation was done after a routine check including recovery of consciousness, sustained hand-grip, and regular spontaneous breathing.
Five min after the arrival at post-anesthesia care unit, he complained of dyspnea with stridor and hoarseness. Manual positive
pressure assisted ventilation was given via facial mask. Even after
administration of additional dose of reversal agent and dexamethasone 10 mg IV, his symptoms did not disappear. On portable flexible laryngoscopic examination by otolaryngologist, he had
left vocal fold immobility and right vocal fold hypomobility which
resulted very narrow vocal fold gap. Sugammadex 100 mg was
given after confirming TOF ratio of 0.68 on the acceleromyographic monitoring. About 1 min later, dyspnea and stridor disappeared and TOF ratio was 1.0. On laryngoscopic re-examination
after being transferred to general ward, his right vocal fold movement was improved with full abduction, but it was sluggish, and
the left vocal fold still remained fixed at midline. On his neck CT,
multiple thyroid nodules were found in both lobes. He was discharged on the next day of surgery. On the 11th post-operative day
follow-up at otolaryngology clinic, it was confirmed that the left
vocal cord paralysis persisted on laryngoscopy without any other
complaints.
Conclusions: The objective neuromuscular monitoring should be
performed, if possible and available, when using neuromuscular

Hyung Gyun Kim, Hyoseok Kang, Jae Woo Lee
Hospital, Daejeon, Korea
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Background: Rivaroxaban is a new anticoagulant, designed to directly inhibit Factor Xa, and is currently used for the prophylaxis
and the treatment of venous thromboembolic events in orthopaedic
surgery. We report a case of a 70-year-old woman who presented
with a spontaneous epidural hematoma 5 days after total knee arthroplasty and rivaroxaban therapy.
Methods: A 70-year old woman was admitted to the hospital for
the total knee arthroplasty. The patient had a history of hypertension, hyperthyroidism and stenting on coronary artery due to
myocardial infarction 10 yrs ago, but no history of coagulopathy
and bleeding disorder. Patient stopped aspirin 6 days before surgery and coagulation parameters were within normal levels, with
INR of 0.97, aPTT of 29.0 seconds, and a platelet count of
218000/uL. Moreover, no antiplatelet and anticoagulant therapies
were given preoperatively. Also, patient had a history of discectomy on the lumbar 4th-5th intervertebral space 4 years ago,
but no back pain and neurologic symptoms. Total knee arthroplasty
was performed with combined spinal epidural anesthesia with
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10mg of 0.5% hyperbaric bupivacaine and 10ug of fentanyl for spinal block and epidural catheter was placed on L3-4 without any
problems. Thromboprophylaxis was started 12 hours following the
Ⓡ
epidural catheter insertion with 10mg of rivaroxaban(Xarelto ,
Bayer HealthCare AG, Leverkusen, Germany) orally and kept 10mg
of rivaroxaban daily for postoperative 10 days. Epidural catheter
was removed without complication after 15 hours of rivaroxaban
intake on 2nd postoperative day. On postoperative 5 days, 8 hours
after the last daily dose of rivaroxaban was administrated, the patient complained of radiating pain and numbness on both lower extremity, especially on thigh. Magnetic resonance imaging showed
a dorsal epidural hematoma extending from L3 to L5. No arteriovenous malformations, tumors, or fractures were seen. The patient
was examined by a neurosurgeon and decided to close observation
because of no sensory and motor deterioration during 5 hours after
the onset of symptoms. The patient had not severe sensory symptoms and no motor function deficit because of wide spinal canal
through discectomy, although the epidural hematoma could be seen
on MRI. Sensory symptoms were improved after 3days of the onset and the patient discharged without any neurologic
abnormalities.
Conclusions: With the increasing use of new anticoagulant agents
for the prevention venous thromboembolic events in orthopaedic
surgery, anesthesiologist should be alert to serious complication of
anticoagulation therapies as well as regional block.

Department of Anesthesiology College of Medicine Seoul National
University

Background: Focused transthoracic echocardiography performed
by anesthesiologist can provide critical information hemodynamically unstable patients. Transesophageal echocardiography is superior to transthoracic echocardiography for the evaluation of the posterior part of heart. Large mobile left atrial mass can obstruct the
left ventricular inlet and cause cardiovascular collapse in hypovolemic patients.
Methods: Forty-four-year-old male patient was scheduled for
sleeve right lower lobectomy with mediastinal lymph node dissection for 6.9 cm sized metastatic mass at right lower lobe. The
patient had history of multiple orthopedic operations for synovial
sarcoma at left elbow and multiple video-assisted thoracic surgery
metastasectomy for metastasis at both lungs.
He had no previous cardiac problem and there was no abnormal
finding except nonspecific ST and T wave abnormality at preoperative electrocardiography. Multiple lung laceration and massive tumor bleeding occurred in process of adhesiolysis. Fluid resuscitation and inotropic support were applied immediately to improve hemodynamic instability, but these therapies were
ineffective. The response of volume and inotrophic support was
different from the usual response. Anesthesiologist evaluated patient’s heart using transthoracic echocardiography and found a mobile mass in the left atrium. Transesophageal echocardiography was
performed to obtain better image. Large round mass in the left atrium obstructed the ventricular filling during diastolic phase (figure
1 & 2). The mass was extended into the right pulmonary vein and
this finding suggested intracardiac involvement of metastatic
tumor. Pneumonectomy was performed for hemostasis and the patient was transferred to intensive care unit. Postoperative brain CT
suggested multiple tumor embolic infarction, decrease in cerebral
perfusion and edematous change of both hemispheres. Despite
medical treatment and vasopressor support, patient showed signs
of increased intracranial pressure and worse vital signs, and expired
at postoperative day 4.
Conclusions: Intraoperative echocardiography is a strong and
quick diagnostic tool in hemodynamically unstable patient that
does not response effectively to fluid resuscitation and vasopressor
support.

084
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Hemodynamic instability induced by unexpected
cause during lobectomy of lung - role of
intraoperative echocardiography
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Background: Psoas compartment block (PCB) can provide effective post-operative analgesia after hip and knee surgery. However,
the technique has been associated with several adverse effects. In
particular, epidural diffusion of local anesthetic is a relatively frequent adverse effect of PCB. Patients with spinal deformities are
especially susceptible to this complication. In the present report,
we present a case of unintentional epidural anesthesia associated
with catheterization following continuous PCB during hip surgery
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Inadvertent epidural anesthesia associated with
catheterization following continuous psoas
compartment block in a patient with scoliosis
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in a patient with lumbar scoliosis.
Methods: A 69 yrs old woman (Ht:153cm, Wt:45kg, ASA:3), was
admitted for elective right total hip arthroplasty. Her medical history included controlled HTN and CAD. All other laboratory results were within normal ranges. As a post-operative analgesic
technique, we planned spinal anesthesia with continuous PCB.
Upon arrival at the room, BP was 123/83 mmHg and HR 87
beats/min. Before spinal anesthesia, a continuous PCB was
performed. After mild sedation with intravenous midazolam (1mg)
and fentanyl (397.5µg), she was placed in the left lateral decubitus
position. A mild scoliosis of her spine was noted by the operator.
The lumbar plexus was then identified at the first attempt using
an 18-gauge Touhy needle at a current of ＜ 0.5mA and during
contraction of the quadriceps muscle. The depth of the needle was
4.8 cm. After a negative aspiration of blood and CSF, 25 mL of
ropivacaine (0.5%) was slowly injected through the needle without
resistance. Some difficulty was then encountered in advancing the
catheter beyond the tip of the needle. The position of the needle
tip was manipulated, and the catheter was advanced without resistance 4cm into the psoas muscle. Aspiration through the catheter
was negative for blood or CSF. The patient reported no pain or
paresthesia during needle placement, injection of the local anesthetic, or catheter insertion. The patient was subsequently turned
into the supine position. 10 mins later, her BP was 53/38 mmHg
and HR was 68 beats/min. Neuraxial anesthesia was suspected, and
20 mg of ephedrine was injected, with rapid IV fluid loading. She
remained comfortable, with no complaints. Bilateral sensory block
was noted at the T3 level, with incomplete motor blockade in both
legs. The decision was made to begin surgery without performing
another anesthesia. Surgery proceeded uneventfully with no adverse effects. After surgery, 5mL of contrast medium was injected
via the catheter to verify the catheter tip location. A radiograph
showed that the contrast medium had spread into the epidural
space, but there was no opacification in the psoas compartment,
and the tip of the catheter was located in the intervertebral
foramen. The catheter was removed, the epidural block resolved
6 hours later. No neurological deficits were noted in the patient’s
lower extremities.
Conclusions: Epidural diffusion of local anesthetic is a severe
and fatal complication of PCB. Scoliosis is a complicated deformity characterized by both lateral curvature and vertebral
rotation. This can lead to increases in both block failure rate and
the incidence of complications. To avoid such complications,
pre-operative evaluations of patients’ spines are critical. In addition, we recommend that other nerve localizing techniques, such
as CT or US, be used to ensure a safe and successful block.
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concentrates. The patient was extubated on day 7 post-transplant
without acute complication. She was transferred to a general ward
on day 8 post-transplant and discharged on day 38. Figure shows
the lung condition before and after lung transplantation
Conclusions: We report a case of pediatric double lung transplantation at 22 months of age as the youngest in Korea.
Considering the improved life expectancy of small pediatric patients after surgery, we suggest that lung transplantation be considered more actively as a life-saving therapeutic option in Korea.

Successful Double Lung Transplantation in a 22
month-old Korean girl with Interstitial Lung Disease:
a case report
Yong-Seok Kwon, Eun-Hee Kim, Ji-Hyun Lee,
Young-Eun Jang, Hee-Soo Kim, Jeong-Hwa Seo, Jin-Tae Kim
Department of Anesthesiology College of Medicine Seoul National
University

Background: Pediatric lung transplant is a viable option for treatment of end-stage lung disease in children. From the first pediatric
lung transplantation at 1987, over 2600 pediatric lung transplants
reported to the Registry of the International Society of Heart and
Lung Transplantation. However, the incidence was low for small
children under 5 years old, only 12 cases (0.4%) due to the difficulty in obtaining appropriate donors and surgery. The most common indications for pediatric lung transplantation are cystic fibrosis, as well as idiopathic pulmonary arterial hypertension, interstitial lung disease, and surfactant protein deficiency. In this case,
we report a case of lung transplantation with interstitial lung disease at 22 months of age as the youngest in Korea.
Methods: A 19 month-old girl was transferred to our hospital with
a 3-month history of progressive cough and dypnea. The patient
was diagnosed with interstitial lung disease, and ABCA3 mutation
under lung biopsy and treated with methyl prednisolone and intravenous immunoglobulin. However, the clinical symptoms and radiologic findings worsened and registered the waiting organ
transplant. She received lungs from 3 year-old, 13.5kg brain-dead
donor. At the time of lung transplantation, the child was 22 months
old and weights 9.3kg. After endotracheal intubation, the invasive
arterial blood pressure and central venous pressure were monitored.
Anesthesia was maintained with sevoflurane, rocuronium, and remifentanil continuous infusion while maintaining bispetral index
and brain oxygen saturation monitoring. The donor to recipient
body weight ratio was 1.4 (13.5/9.3 kg) and the donor lung was
slightly larger than the recipient pleural cavity. However, the bronchus, pulmonary arteries, and pulmonary vein were anastomosed
uneventfully. The anastomosis of bronchus was evaluated using a
3.1 mm fiberoptic bronchoscope. The bronchus tested for leak under saline immersion to a pressure of 25-35 cm H2O. A gentle
recruitment maneuver was performed and the lungs were ventilated
with tidal volume 5-7 mL/kg with PEEP 5 cmH2O. Intraoperative
TEE was performed to evaluate for de-airing and gradient measurement across the pulmonary vein and pulmonary artery. Right heart
function was also evaluated. Cardiopulmonary bypass time was 5
hours and 30 minutes, transfusion volume was 3 units of packed
red blood cells, 1 unit of fresh frozen plasma, and 1 unit of platelet

087
Persistent Left Superior Vena cava revealed while
undergoing anesthesia induction in cardiac surgery:
a case report
Seungwon Lee, Sangmin Maria Lee, Hyun Sung Cho,
Chung Su Kim, Jong-Hwan Lee
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: Persistent left superior vena cava (LSVC) is the
most common anomaly among variations of thoracic venous
system. This anomaly is thought to be due to the persistence of
the left anterior cardinal vein, which normally involutes to give
the ligament of Marshall or the ligament of the LSVC. Duplication
of the superior vena cava is a rare anomaly with an incidence in
the general population of 0.3%. The majority of cases are asymptomatic and diagnosed incidentally by imaging done for another
reason. Reports in the literature concerning persistent LSVC are
centered on difficulties, in patient without congenital heart disease,
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Sudden hypotension during high-frequency jet
ventilation
Tae-Yoon Lim, Hyesun Paik, Jeong-Hwa Seo, Jae-Hyon Bahk,
Susie Yoon
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in placing central venous catheter or pacemaker lead insertions or
related complications. Here we present while undergoing through
anesthesia for valvular disease, persistent left superior vena cava
were recognized.
Methods: A 51-year-old man presented to his local hospital with
murmur revealing 6 years prior, which continued medication.
Echocardiogram revealed severe aortic stenosis with bicuspid aortic
valve and dilated ascending aorta (45.5mm). Coronary aorta CT
angiography confirmed the dilated ascending aorta, a 12mm subaortic septal aneurysm, bicuspid aortic valver with dense calcification and possible coarctation of the aorta.
The patient was brought to the operating room where, according
to the standardized protocol, right radial arterial catheter were
placed under local anesthetic. Anesthesia was induced with midazolam
4mg,
propofol
120mcg/kg/min,
remifentanil
0.2mcg/kg/min, and rocuronium 0.8mg/kg. The trachea was intubated with a 8.0-mm single-lumen endotracheal tube using laryngoscope, and a femoral arterial catheter and Rt. Internal jugular
central venous catheter were placed asleep. Before central venous
catheter was inserted, we checked patency of the internal jugular
vein with ultrasound sonography. We revealed his right internal
jugular vein was smaller than normal. A comprehensive transesophageal echocardiogram was performed before CPB, which
confirmed severe aortic stenosis and eccentric aortic regurgitation
and dilation of coronary sinus. Because he had small right internal
jugular vein and large coronary sinus, we suspected that he has
persistent left superior vena cava. We discussed with surgeon, and
they found that he doesn’t have innominate vein. They found left
superior vena cava at left side of the heart. CPB cannular were
placed in the aorta, right superior vena cava, inferior vena cava,
and left superior vena cava. During surgery, replacement of the
aortic valve and ascending aorta were performed. The patient was
transferred uneventually to the intensive care unit. He was extubated on postoperative day 1, transferred to the ward.
Conclusions: Double SVC is a rare congenital anomaly. The literature available on this congenital anomaly is sparse. The majority
of cases are diagnosed incidentally on imaging for other reasons,
which can alert the physician of other congenital abnormalities that
will need further work up. But sometimes it could be missed by
echocardiography or CT. However, these venous anomalies should
be recognized, as they can have signifcant clinical implications, especially during central venous catheter placement, radiofrequency
ablation, pacemaker insertion, or heart surgery.
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Background: High-frequency jet ventilation provides acceptable
surgical condition and anesthesia for airway surgery. However, it
may excessively increase intrathoracic pressure, thereby decreasing
cardiac output. We present a case of hypotensive episodes during
jet ventilation for laryngeal microsurgery.
Methods: A 48-year-old woman with a known postintubation subglottic stenosis was scheduled for the fifth suspension examination
and laryngeal microsurgery. Her preoperative computed tomographic scan showed a subglottic stenosis of 4.3 mm. General anesthesia was induced by intravenous administration of propofol, remifentanil, and rocuronium. The surgeon inserted a metal catheter
with an outer diameter of 3 mm into the glottis, and then jet ventilation was initiated with a frequency of 120 Hz. Thirty seconds
after the jet ventilation, systolic and diastolic blood pressures decreased from 148 and 78 mmHg to 91 and 56 mmHg. We administered phenylephrine 30 μg and lactated ringer’s solution 100
mL, but the blood pressures kept decreasing to 62 and 42 mmHg.
We asked the surgeon to stop the procedure and remove the metal
catheter out of the glottis. The blood pressures rapidly increased
to 150 and 86 mmHg. This hypotensive event was also observed
during the two subsequent jet ventilations longer than 30 seconds
and resolved immediately after removing the catheter. The surgeon
conducted surgical procedures under apnea and intermittently provided jet ventilation for 20−30 seconds with carefully monitoring
pulse oxygen saturation and blood pressure. The total surgical duration was 58 minutes. After surgery, we administered sugammadex 200 mg and recovered her from anesthesia. She showed no
postoperative complications and discharged on the same day.
Conclusions: In the severe airway stenosis, the gas flow supplied
by high-frequency jet ventilation may not be adequately expirated,
so it can excessively increase intrathoracic pressure and decrease
cardiac output. These adverse events can be resolved only by removing the catheter out of the airway. Therefore, anesthesiologists
should keep in mind this physiology and conduct preoperative airway assessment for the safe management of high-frequency jet

ventilation.

min), P = 0.008). Postoperative cumulative oral morphine equivalent consumption at 24h and VAS score at 12h postoperatively
were significantly lower in DEX 2.0 group than the control group
(P ＜ 0.001, P = 0.026, respectively). However, the incidence of
intraoperative hypotension was more frequent in DEX 2.0 group
than control group (P = 0.027).
Conclusions: The effective dose of intravenous dexmedetomidine
for prolonging the duration of analgesia without clinically intolerable side effect was 2.0 μg/kg.

089
Dose-ranging study on the intravenous
dexmedetomidine to prolong the analgesic duration
of interscalene brachial plexus block: Single-center,
prospective, double-blind, randomized controlled
trial
Ryung A Kang, Ji Seon Jeong, Ki Yoon Kim,
Justin Sangwook Ko, Duck Hwan Choi
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: IV dexmedetomidine (DEX) prolongs the analgesic
duration after single-shot interscalene brachial plexus block
(ISBPB). However, the effective dose of IV DEX remains poorly
understood. We aimed to define the appropriate dose of IV DEX
to prolong the analgesic duration of ISBPB.
Methods: Seventy-two patients scheduled for arthroscopic shoulder surgery were randomly assigned to receive 15 mL ropivacaine
0.5% of one of four groups: (1) IV normal saline (Control), (2)
IV dexmedetomidine 0.5 μg/kg (DEX 0.5), (3) IV dexmedetomidine 1.0 μg/kg (DEX 1.0), (4) IV dexmedetomidine 2.0 μg/kg
(DEX 2.0). The primary outcome was the time to the first pain
at surgical site. The secondary outcomes were cumulative postoperative opioid consumption, duration of motor blockade, pain
scores and drug- related side effects.
Results: The duration of analgesia was significantly prolonged in
the DEX 2.0 group compared with the control group (874 min
(727-1153 min) versus 656 min (590-751 min), P = 0.001), and
it was also significantly longer than DEX 1.0 group (696 min
(615-814 min), P = 0.003) and DEX 0.5 group (703 min (644-761

090
The effects of intranasal dexmedetomidine
premedication in children: A systematic review and
meta-analysis
Jong Hun Jun, Kyu Nam Kim, Ji Yoon Kim, Shin Me Song
Department of Anesthesiology and Pain Medicine College of Medicine
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Background: Premedication in children is helpful for both separating the child from the parent and reducing the child’s stress and
anxiety thus facilitating the smooth induction of anesthesia.
Dexmedetomidine is a potent, highly selective, and specific alpha-2
adrenoreceptor agonist with both sedative and analgesic effects.
Intranasal dexmedetomidine premedication is a newly introduced
method for reducing stress and anxiety before general anesthesia
in children. We performed a meta-analysis of all randomized controlled trials on intranasal dexmedetomidine compared to other intranasal or oral premedications.
Methods: We conducted a systematic review to find all published
randomized controlled trials that used intranasal dexmedetomidine
as premedication. We searched databases in EMBASE, MEDLINE,
and the Cochrane Controlled Trials Register using the Ovid
platform. This systematic review and meta-analysis is based on the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses and the Cochrane Review Methods.
Results: 1,168 participants in 13 studies were included. Intranasal
dexmedetomidine premedication provided more satisfactory sedation at parent separation (relative risk [RR]=1.45, 95% CI=1.19 to
1.76, P=0.0002, I2=80%) than other premedication regimes. In addition, it reduced the need for rescue analgesics (RR=0.58, 95%
CI=0.40 to 0.83, P=0.003, I2=0%). However, there were no differences in sedation at mask induction (RR=1.25, 95% CI=0.98 to
1.59, P=0.08, I2=71%) or in the incidence of emergence delirium
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(RR=0.52, 95% CI=0.24 to 1.13, P=0.10, I2=67%). Intranasal dexmedetomidine was associated with a significantly lower incidence
of nasal irritation (RR=0.05, 95% CI=0.01 to 0.36, P=0.003,
I2=0%) and postoperative nausea and vomiting (RR=0.63, 95%
CI=0.40 to 0.99, P=0.04, I2=0%) than other premedication
treatments. It also showed significantly lower systolic blood pressure (WMD= -6.67 mmHg, 95% CI= -10.50 to -2.85, P=0.0006,
I2 =96%) and heart rate (WMD= -6.81 beats/minute, 95% CI=
-11.03 to -2.59, P=0.002, I2=98%). GRADE approach was used
to assess the quality of each outcome. As a result, the overall quality of evidence in this meta-analysis was low or moderate.
Although assessing the quality of study design was high, most outcomes had problems of inconsistency and imprecision.
Conclusions: This meta-analysis has provided evidence that intranasal dexmedetomidine provides more satisfactory sedation at parent separation than other intranasal or oral premedicants. In addition, reduced incidence of postoperative nausea and vomiting, nasal
irritation, and the need for rescue analgesics are advantages of intranasal dexmedetomidine premedication. Although lower systolic
and mean blood pressure and heart rates were found, the clinical
significance of those decreases is considered to be low.
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added during the first 120 min (GD 14−16). Fear test was performed with offspring at the age of 4 weeks.
Results: Unlike the previous results that were obtained in adult
mice (8 weeks), fear test in juvenile mice (4 weeks) revealed significant changes. However, such changes appeared only in female
mice. Also, while the contextual memory was impaired, cue memory improved.
Conclusions: Our results suggest it is important to focus on a
relatively younger age in order to study the long-term negative effects of anesthesia during the fetal period. Also, only specific kinds
of memory may be impaired sex dependently. Further studies are
needed to understand the long-term consequences of anesthesia
during pregnancy.

Age-dependent behavioral consequences in mice
pubs after repeated sevoflurane exposure during
pregnancy
Seunghwan Yoon, Jiho Park, Soomin Lee, Yong Sub Shin,
Woosuk Chung
Department of Anesthesiology and Pain Medicine College of Medicine
Chungnam National University

Background: The long-term behavioral consequences due to early
anesthetic exposure are still controversial. Recently, we have reported that both single and multiple exposures at gestational day
14 (GD14) do not induce behavioral abnormalities in male mice
(age 8 weeks), while other studies reported that a single exposure
is sufficient to cause cognitive dysfunction (age 4 weeks). Among
the many possibilities for such conflicting data, we focused on the
age of mice that were studied for behavioral abnormalities.
Methods: Pregnant mice were randomly divided into two groups
on GD 14. Mice in the Control group were exposed to 100% oxygen for 150 min for three consecutive days. Mice in the Sevo
group were treated identically, except that 2.5% sevoflurane was
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Can remote ischemic preconditioning reduce
inflammatory response?
Kuen Su Lee, Yun Hee Kum, Chun Hak Im, Too Jae Min,
Yoon Sook Lee, Woon Young Kim, Jae Hwan Kim,
Young Cheol Park
Department of Anesthesiology and Pain Medicine College of Medicine,
Korea University
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Prediction of bispectral index during
target-controlled infusion of propofol and
remifentanil: A deep learning approach
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Background: The acute lung injury (ALI), is a leading cause of
morbidity and mortality in critically ill patients. Sepsis and septic
acute lung injury are among the leading causes for morbidity and
mortality of critical illness. In previous study, remote ischemic preconditioning (RIPC) have protective effects on inflammatory responses in the liver and improved survival outcomes in lipopolysaccharide (LPS) induced sepsis model
Methods: The LPS-induced acute lung injury mice received LPS
(20 mg/kg) intraperitoneally. Remote ischemic conditioning was
induced with three 10-min ischemia/10-min reperfusion cycles of
the right hind limbs using tourniquet before LPS injection (RIPC).
Animals in each group were sacrificed at 14h after the instillation.
The tumor necrosis factor-α(TNF-α), interleukin-1β(IL-1β),
and interleukin-6(IL-6) in bronchoalveolar lavage fluid (BALF)
were measured by using enzyme-linked immunosorbent assay. The
lung tissue was excised for histological examination
Results: TNF-α, IL-1β and IL-6 increased markedly in the LPS
only injected mice, however, RIPC suppressed the changes (p ＜
0.05). RIPC markedly attenuated the LPS-induced histological alterations in the lung. (p ＜ 0.05)
Conclusions: RIPC attenuated inflammatory responses and improved LPS-induced systemic inflammation.
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been performed recently. The aim of this study was to compare
postoperative NLR and ΔNLR between intubated and non-intubated patients who underwent lung resection.
Methods: This prospective randomized-controlled study included
preoperative and postoperative data of 40 patients who underwent
surgical resection for stage I non-small cell lung cancer.
Differential counts of leukocytes of peripheral blood were obtained
just before induction, at the end of surgery, and 24 hours after
surgery. Preoperative and postoperative NLR and ΔNLR were
compared between intubated and non-intubated patients during
surgery.
Results: There was no significant difference in preoperative values
between two groups. Significant increase in total leukocyte count,
neutrophil count, and NLR, and decrease in lymphocyte count were
observed at all time points after surgery in both groups.
Postoperative NLR and ΔNLR were significantly lower in non-intubated patients compared with intubated patients.
Conclusions: Postoperative NLR and ΔNLR were significantly
lower in non-intubated patients compared with intubated patients
during lung resection surgery.
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Background: The discrepancy between calculated effect-site concentration and measured bispectral index (BIS) is problematic during total intravenous anesthesia with target-controlled infusion of
propofol and remifentanil. We hypothesized that BIS during total
intravenous anesthesia would be more accurately predicted by deep
learning approach.
Methods: Long short-term memory (LSTM) and feedforward neural network (FNN) were sequenced to model the linked pharmacokinetics-pharmacodynamics and interaction of propofol and
remifentanil. Inputs of LSTM were infusion histories of propofol
and remifentanil, which were retrieved from TCI pumps for 1800

Hyewon Chung, Joonpyo Jeon, Chanoh Park, Wonjung Hwang
Department of Anesthesiology Catholic University Medical College

Background: The postoperative neutrophil-to-lymphocyte ratio
(NLR) and change in NLR (ΔNLR) are known as independent
prognostic factors of postoperative survival in patients who underwent lung resection. Unlike conventional thoracic surgery performed under general anesthesia with tracheal intubation, non-intubated thoracic surgery with sedation and regional anesthesia has
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Comparison of postoperative neutrophil-to-lymphocyte
ratio and its changes between intubated and
non-intubated patients during lung resection surgery

sec at 10-sec interval. Inputs of FNN were the outputs of LSTM
and demographic data such as age, sex, weight, and height. Final
output of FNN was BIS. The performance of BIS prediction was
compared between the deep learning model and previously reported
response surface model for induction, maintenance, and recovery
periods of anesthesia.
Results: The number of cases assigned to training, validation, and
testing datasets of deep learning model were 101, 30, and 100,
respectively. The deep learning model showed a training error of
6.23 and a validation error of 6.46 as BIS. Testing in 100 cases
demonstrated that the deep learning model has significantly less
prediction errors than the response surface model during all anesthesia periods (root mean square error 9 ± 2 vs 15 ± 4, P ＜0.001).
Conclusions: The deep learning model successfully predicted BIS
during target-controlled infusion of propofol and remifentanil. The
deep learning approach in anesthetic pharmacology seems promising because of its excellent performance and extensibility.

tients without preoperative statin and 525 (29.3%) patients with
high-dose statin were compared to 1265 (70.7%) patients with no
or low-dose statin. The incidence of AKI showed no difference between each groups of two criteria (13.4% vs. 15.1% HR, 0.88; CI
95%, 0.65-1.19;P=0.04, 10.7% vs. 12.5% HR, 0.92; CI 95%,
0.65-1.32;P=0.66). The same result was sown in propensity-matched population. In patients matched for statin group, high
-dose and low-dose statin also showed no different incidence of
postoperative AKI.
Conclusions: Preoperative statin did not show dose- dependent
renoadverse effect in patients undergoing OPCAB.
References
1. Dormuth CR, Hemmelgarn BR, Paterson JM, James MT, Teare
GF, Raymond CB, et al. Use of high potency statins and rates
of admission for acute kidney injury: multicenter, retrospective
observational analysis of administrative databases. BMJ 2013;
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Dose-Dependent Renal effects of Preoperative
Statin in Patients undergoing Off-Pump Coronary
Arterial Bypass Grafting

Does Postoperative Emergence Delirium Affect the
Postoperative Sleep Quality in Children Undergoing
Strabismus Surgery?

Ja Eun Lee, Jeoung Jin Min, Jungchan Park, Jong-Hwan Lee

Hyo Sung Kim, Hyeon Jeong Lee, Hae-Kyu Kim,
Jae-Young Kwon, Jung-Min Hong, Wangseok Do

Department of Anesthesiology Sungkyunkwan University School of
Medicine

Department of Anesthesia and Pain Medicine School of Medicine Pusan

Background: The benefits of perioperative statins for postoperative mortality is reported in cardiac and non-cardiac surgery
and high-dose statin is accepted as a standard therapy in coronary
artery disease. However, there still remains concerns on unintended
and does-dependent renoadverse effect of statins. This study is to
evaluate dose-dependent renal effects of preoperative statin in patients undergoing off-pump coronary arterial bypass grafting
(OPCAB).
Methods: From January 2010 to June 2015, consecutive 1790 patients undergoing OPCAB were selected. The entire population was
divided by two different criteria according to preoperative prescription and matching using propensity score was performed between each groups; Statin group vs. No statin group and High-dose
statin group vs. Low-dose or no statin group. Patients matched for
statin group was then further divided and matched into high and
low dose statin group to evaluiate dose-dependent effect. The primary outcome was the incidence of postoperative acute kidney injury (AKI).
Results: Of 1790 patients undergoing OPCAB, 972 (54.3%) patients with preoperative statin was compared to 818 (45.7%) pa-

National University

Background: Sleep is important in maintaining the physiological
function of the human body. Recently several studies have reported
that preoperative sleep quality is associated with postoperative
emergence delirium (ED). The ED is a common in pediatric patients undergoing general anesthesia with sevoflurane, but studies
on the association of sleep quality have been rare. We, therefore,
aimed to investigate the relationship between postoperative delirium and pre and postoperative sleep quality in pediatric patients
receiving strabismus surgery through this study.
Methods: The study aimed on pediatric patients aged 4-12 years,
undergoing elective strabismus surgery. This study was approved
by the institutional review board of Pusan National University
Hospital, Pusan, Korea. Informed consent was obtained from both
parents and children on the day of pre-anesthetic evaluation visit.
The child and his or her parents were questioned on preoperative
patient’s sleep quality based on Pittsburg Sleep Quality Index
(PSQI). At the start of induction, thiopental (5ml/kg) and rocuronium (0.6mg/kg) were injected through intravenous (IV) catheter,
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then, anesthesia was maintained with sevoflurane (1-1.5 MAC
vol%). After administration of reversal drug, extubation was performed and patient was moved to post anesthesia recovery room
(PACU). During the stay in PACU, one investigator measured degree of ED by Watcha and (Post anesthesia emergence delirium)
PAED scale to minimize bias. One day after the surgery, the investigator made a phone call to the parents of the patient to obtain
information for postoperative PSQI. Analysis: Correlation analysis
bet ween pre- and postoperative PSQI and PAED scale was
performed.
Results: The total scores from Watcha and PAED scale were
compared to pre and postoperative sleep quality. The Watcha scale
for ED showed no significant correlation with pre or postoperative
sleep quality. PAED also showed no correlation with sleep quality
of the patients. When postoperative sleep quality was compared to
preoperative sleep quality, the result showed slight improvement.
While ED was not associated with sleep quality, ED incidence
along the age showed negative correlation. Watcha (P = 0.0077)
and PAED score (P = 0.0001) was higher in younger patients and
showed significant correlation.
Conclusions: Both pre- and postoperative sleep quality in pediatric patients did not correlate with PAED scale. Interestingly, sleep
quality index improved after anesthesia. Moreover, PAED was inversely proportional to age. Large-scale clinical studies and
long-term follow-up studies of ED and sleep quality are required.

Effect of fluid loading according to pulse pressure
variation in spontaneous breathing on the incidence
of hypotension during induction of anesthesia
Won-Jong Lee, Susie Yoon, You Sun Jung, Jeong-Hwa Seo,
Jae-Hyon Bahk
Department of Anesthesiology College of Medicine Seoul National
University

References
1. Silva LM, Braz LG, Módolo NS. Emergence agitation in pediatric anesthesia: current features. J Pediatr (Rio J) 2008; 84:
107-13.
2. Song IA, Seo KS, Oh AY, Baik JS, Kim JH, Hwang JW, et
al. Dexmedetomidine Injection during Strabismus Surgery
Reduces Emergence Agitation without Increasing the
Oculocardiac Reflex in Children: A Randomized Controlled
Trial. PLoS One 2016; 11: e0162785.

Poster Session

349

Saturday¸ November 4

Background: Anesthesia-induced hypotension is related to patient’s preoperative volume status. Our previous study showed that
pulse pressure variation measured during forced inspiratory breathing (PPVFB) can be used to guide fluid management in spontaneously breathing patients. We hypothesized that preoperative fluid
loading in patients with high PPVFB will prevent hypotension during induction of anesthesia.
Methods: We measured patients’ PPVFB during spontaneous
breathing before induction of general anesthesia and 106 elective
thoracic surgical patients with the PPVFB over 14% were enrolled
in this prospective, single-center, randomized controlled trial.
Patients received 6 ml kg-1 ideal body weight of hydroxyethyl
starch solution for 10 min before the induction in the fluid loading
group, but not in the control group. General anesthesia was induced
and maintained by target controlled infusion of propofol and
remifentanil. Hemodynamic variables including heart rate (HR),
systolic blood pressure (SBP), diastolic blood pressure (DBP), and
mean arterial pressure (MAP) were recorded before induction (T0)
and during 3 min period before (T1) and after (T2) intubation of
endotracheal tube. Pulse pressure variation was measured during
mechanical ventilation (PPVmech) 20 min after the intubation.
Hypotension was defined as a decrease in systolic pressure to less
than 90 mmHg or to less than 70% of baseline value. The primary
outcome was the incidence of hypotension during induction.
Results: The incidence of hypotension during induction was lower
in the fluid loaded group (n = 51) than in the control group (n
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= 55) (Table 1): 24 (47%) vs. 46 (83%), risk ratio (95% CI) 1.7
(1.2−2.4), P ＜ 0,001. SBP(P=0.010), DBP(P=0.027) and
MAP(P=0.003) were higher in the fluid loaded group. but no difference were found in HR during the induction (P=0.398).
PPVmech was lower in the fluid loaded group than in the control
group (Table 2): mean (SD), 5.6 (2.0)% vs. 8.2 (5.8)%, mean difference (95% CI) 2.6% (0.9−4.3%), P ＜ 0.001.
Conclusions: Fluid management based on PPVFB in spontaneously breathing patients can reduce the incidence of hypotension
during induction of general anesthesia.

in BCS and SNB.
Methods: Patients were randomly allocated into two groups. Each
group patients were 40. Group P patients received PECS II block
after induction of general anaesthesia, whereas Group C patients
did not undergo any regional analgesia. PECS II block with 0.25%
ropivacaine 30ml was performed under ultrasound guidance.
Numeric Rating Scale (NRS) and analgesic consumption were assessed at 0, 1/2, 1, 2, 6, 9, 18, 24 hours after end of surgery.
Complication and global perceived effects (GPES) were also
documented.
Results: Opioid requirements in group P were significantly less
than that in group C. NRS on the breast in group P was also lower
in group C at 0, 1/2 hour after the procedure. NRS on the axilla
in group P was significantly lower than that in group C throughout
the 24-hour after surgery. NRS on the axilla were significantly
lower than that on the breast all time points of evaluation in group
P. NRS on the axilla in group C was lower compared with that
on the breast until 2 hours after surgery, however, NRS on the
axilla was significantly higher at postoperative 18 and 24 hours
than that on the breast. The changes of mean blood pressure and
heart rate (the difference between pre- and post-incision) were significantly higher in group C than those in group P. There was no
difference in opioid consumption according to the quadrant with
breast cancer in group P. However, inner area group showed higher
opioid consumption compared with outer area group in subgroup
analysis of group P.
Conclusions: PECS II block showed decreased pain intensity and
opioid requirements in BCS and SNB during the 24-hour after
surgery. However, it did not provide complete postoperative analgesia, because PECS II method might not totally block multiple
nerves that innervate breast, which is containing an anterior cutaneous branch of thoracic intercostal nerves. It appears to be more
effective to axillary pain compared to breast pain. Consequently,
although PECS II block seems to be effective regional analgesia
for BCS and SNB, there is a definite limitation that is partial block,
especially breast cancer located in the inner area.
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The efficacy and limitation of PECS II block in
breast conserving surgery and sentinel lymph node
biopsy: A prospective randomized controlled study
Sooyoung Kim, Doo Hwan Kim, Kyu Taek Choi,
Sung-Moon Jeong, Jong-Hyuk Lee
Department of Anesthesiology and Pain Medicine, Asan Medical Center,
University of Ulsan, College of Medicine

Background: Breast conserving surgery (BCS) and sentinel
lymph node biopsy (SNB) has become the standard treatment for
early-stage breast cancer and have been increasing rapidly in
worldwide. Because acute severe pain and BCS could be risk factors of persistent pain after breast cancer surgery, it is important
to management perioperative pain in BCS and SNB. Recently, introduced PECS II block showed remarkable pain relief compared
to paravertebral block in radical mastectomy. Therefore, in the
present study, we aimed to evaluate the efficacy of PECS II block
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cohort study evaluated the association between preoperative platelet counts and hepatocellular carcinoma (HCC) recurrence after living donor liver transplantation.
Methods: Of 359 recipients of livers, from living donors, for HCC
were stratified into two groups based on preoperativ platelet counts
to perform matching between the two groups. The cutoff value was
9
set at 75x10 /L based on the association between trichotomous platelet counts and HCC recurrence (Fig. 1). Recurrence probability
was comparable between recipients with the lowest tertile values
and recipents with the middle tertile values, whereas recurrence
probability was greater in recipients with the highest tertile values
9
(＞75x10 /L) than others. Accordingly, 240 recipients who had
9
pretransplant platelet counts ≤75x10 /L (low platelet group) were
matched with 119 recipients with pretransplant platelet counts of
＞75x109/L (high platelet group) by propensity score-based 1:n individual caliper matching without case replacement based on factors such as tumor biology (Table 1). After matching, 97 paired
sets of recipients in low platelet group (209 of 240) and high platelet group (97 of 119) were generated.
Results: The median follow-up time was 51 months. Before
matching, recurrence probability at 1/2/5 years after transplantation
was 4.7/9.2/11.3% for low platelet group and 14.5/23.0/30.5% for
high platelet group. Recurrence risk was significantly greater in
high platelet group in univariable (HR=3.09 [1.86−5.14], P
＜0.001) and multivariable analysis (HR=2.10 [1.23−3.60],
P=0.007). Platelet counts had no interaction with the Milan criteria
(P=0.867), alpha-fetoprotein (P=0.396), Edmonson grade
(P=0.628), microvascular invasion (P=0.817), and intrahepatic
metastasis (P=0.781). Incorporation of platelet counts in the Milan
criteria significantly improved the prediction power for HCC
recurrence. In the matched analysis, recurrence risk was greater in
high platelet group in univariable (HR=2.33 [1.36−4.01], P=0.002)
and multivariable analysis (HR=1.90 [1.02−3.54], P=0.043).
Conclusions: Platelets appear to be an important host factor modulating HCC recurrence after living donor liver transplantation,
which may provide a potential therapeutic target. Our data are relevant to liver transplant aneshtesiologists who perform platelet
transfusion during the periopdrative period because the intraoperative and immediate postoperative period are enough for circulating cancer cells and micrometastatic lesions to complete the
metastatic cascade and finish metastasis [2].

Pediatric sedation using intranasal dexmedetomidine
and oral chloral hydrate for electroencephalography
Eun-Young Joo, Yong-Seok Park, Seunghee Ki,
Myung hee Song, In-Cheol Choi
Department of Anesthesiology and Pain Medicine, Asan Medical Center,
University of Ulsan, College of Medicine

Background: Dexmedetomidine induce the natural sleep pathways and have advantages for electroemcephalography (EEG)
sedation. The aim of this study is to compare the efficacy and safety of dexmedetomidine via intranasal route and chloral hydrate for
sedation during EEG in pediatric patients.
Methods: We retrospectively reviewed the medical records of pediatric patients who needed sedation for EEG between September
2016 and March 2017. Demographic data, type of sedatives, times
of sedative administration, times of achieving adequate sedation,
times of start and completion testing, times of awakening and discharge times and occurrence of adverse events were collected.
Failed sedation was defined as the case of inadequate sedation even
after an administration of second dose.
Results: Total 264 patients were included: dexmedetomidine (IN
DEX) was used in 55 cases and chloral hydrate (CH) was used
in 209 cases, respectively. Testing completion rates with a single
dose of medication were higher in IN DEX group than CH group
(90.9% vs. 74.2%, P value = 0.008). Sedation onset time was
shorter in IN DEX group than CH group (23.1 ± 16.2 min vs.
35.7 ± 22.6 min, P value ＜ 0.001). Duration of sedation was longer in IN DEX group (87.5 ± 17.4 min vs. 80.7 ± 26.3 min, P
value = 0.027) but there was no statistical difference in duration
of recovery between IN DEX and CH group (P value = 0.462).
Conclusions: Intranasal dexmedetomidine is an effective alternative to oral chloral hydrate sedation for EEG testing.

100
Association between preoperative platelet count
and hepatocallular carcinoma recurrence after living
donor liver transplantation
Sangbin Han, Hyun Byung Chae, Justin Sangwook Ko
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Background: Platelets interact with tumor cells and play an important role in metastasis [1]. The importance of platelets in
post-transplant HCC recurrence is unclear. Thus, this retrospective
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Gender disparity in post-transplant hepatocellular
carcinoma recurrence after living donor liver
transplantation: the impact of donor gender
Wongook Wi, Sangbin Han, Gaab Soo Kim
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Friday¸ November 3

Background: Hepatocellular carcinoma (HCC) features a male
predominance in the incidence, progression, and tumor recurrence
after resection. Sex hormone receptors in the liver are known to
be responsible for the gender disparity. Thus, we evaluated the association between the gender of graft donor and HCC recurrence
after liver transplantation.
Methods: Among 384 recipients who underwent living donor liver
transplantation for treating HCC, 104 of 120 who received grafts
of female donors were matched with 264 of 264 who received
grafts of male donors with unfixed matching ratio using the propensity score based on tumor biology and others. Survival analysis
was performed using the Fine and Gray regression with death as
the competing risk event.
Results: Before matching, 78 (20.3%) recipients developed HCC
recurrence during a median follow-up of 39 months. Recurrence
probability at 1/2/5 years after transplantation was 6.1/9.7/12.7%
in female donor group and 11.7/19.2/25.3% in male donor group.
Recurrence risk was significantly greater in male donor group both
in univariable analysis (HR=2.04 [1.15-3.60], P=0.014) and in multivariable analysis (HR=2.10 [1.20-3.67], P=0.018). After matching, 76 (20.7%) developed HCC recurrence during a median follow-up of 39 months. Recurrence probability at 1/2/5 years was
5.7/9.9/12.8% in female donor group and 10.4/18.3/23.7% in male
donor group. Recurrence risk was significantly greater in male donor group both in univariable analysis (HR=1.92 [1.05-3.52], P=0.034)
and in multivariable analysis (HR=1.92 [1.02-3.61], P=0.045).
Conclusions: Our data give evidence of donor gender as an important prognostic factor for HCC recurrence after living donor liver transplantation: male donor is more tumorigenic compared to female donor.

Myocardial injury during living donor liver
transplantation is an independent predictor of early
post-transplant death
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Gaab Soo Kim, Jungchan Park, Sangbin Han
Department of Anesthesiology Sungkyunkwan University School of

Background: Myocardial injury after non-cardiac surgery has
been reported as a predictor of adverse outcome. The present study
was to evaluatepostoperative clinical outcome associated with myocardial injury detected by an elevated high-sensitivity cardiac troponin I (hs-cTnI) immediately after living donor liver transplantation (LDLT).
Methods: From January 2011 to December 2016, among 352 patients undergoing LDLT, 313 recipients with normal preoperative
hs-cTnI was selected. hs-cTnI level above 0.04 ng/mL according
to 99th percentile reference limit was defined as myocardial injury.
The recipients were divided into two groups according to post-
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Intraoperative abortion of living donor liver
transplantation: A single center analysis of 1177
cases in 20 years of experience
Gaab Soo Kim, Joohyun Park, Jungchan Park, Sangbin Han
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: Living donor liver transplantation (LDLT) has become an accepted procedure to shorten the gap between increasing
demand and limited organ availability. However intraoperative
abortion of LDLT may harm both donor and recipients. We intended to analyze cases of LDLT in which was aborted
intraoperatively.
Methods: From January 1997 to December 2016, 1177 LDLT
cases were performed. 13 cases of aborted LDLT were analyzed.
Medical records of those cases were closely reviewed both in donor and recipients aspect and presented in detail.
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Background: Hyperglycemia frequently occurred post-transplant
period, and it is known to increase infectious complications in liver
transplant recipients. Among them, cytomegalovirus (CMV) infection is most common infectious complications and increases adverse outcomes. However, the association between the CMV infection and hyperglycemia has not been evaluated. Thus, we aimed
to evaluate whether post-transplant hyperglycemia is associated
with the CMV infection.
Methods: A total of 741 CMV donor positive/recipient positive
(D+/R+) patients who received living donor liver transplantation
were included. The association between postoperative mean blood
glucose concentrations (BGC) and the incidence of CMV infection
within 1 month after transplantation was analyzed using binary logistic regression. Variables that were significant in univariate analysis (P ＜ 0.25) were then entered into a multivariate model.
Secondary outcomes included the incidence of CMV disease and
the maximum CMV titer.
Results: Three-hundred eighty-two of 741 (51.6%) CMV D+/R+ patients were CMV infection during 1 month after transplantation. Mean
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Postoperative Blood Glucose Level Lesser than 150
mg/dL is Associated with Decreased
Cytomegalovirus infection in Seropositive Liver
Transplant Recipients
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Results: Of the 1177 LDLT, 13 (1.1%) cases were aborted
intraoperatively. Among 13 cases, 4 cases were aborted due to donor issue and remaining 9 cases were due to potential recipients.
All aborted cases on donor issue were unexpected steatohepatitis.
Among remaining nine aborted cases on the recipient side, extension of hepatocellular carcinoma (HCC) was associated in five
cases. Two cases of aborted LDLT were due to bowel inflammation and two cases were associated with severe adhesion.
Conclusions: At our single, large-volume center study, the rate
of aborted LDLT was 1.3%. Further efforts to decrease it with preoperative evaluation should be made. We share our experience to
minimize intraoperative abortion of LDLT

operative hs-cTnI measured immediately after LDLT. Risk factors
associated with myocardial injury during LDLT was evaluated.
Postoperative clinical outcome was also compared between two
groups. The primary outcome was retransplantation or all-cause
death during hospital stay.
Results: Of the 313 recipients with normal preoperative hs-cTnI
level, 158 (50.5%) had elevated hs-cTnI level and 155 (49.5%) had
normal level after LDLT. Female gender, ischemia time and presence of post reperfusion syndrome were independent predictors associated with myocardial injury during LDLT. The incidence of
all-cause death or retransplantation during hospital stay was significantly higher in recipients with myocardial injury. on of
hs-cTnI was higher in multivariate analysis (1.9% vs. 7.6% hazard
ratio [HR], 4.78; confidence interval [CI] 95%, 1.16-19.61;
P=0.03). The difference was not statistically significant during
1-year follow-up. In propensity-matched population, postoperative
outcome also showed a significant difference during in-hospital
stay but not in 1-year follow-up.
Conclusions: Myocardial injury detected by elevation of hs-cTnI
level immediately after LDLT was independently associated with
increased mortality during hospital stay.

BGC ＜150 mg/dL was significantly associated with decreased CMV
infection (75.4 % versus 24.6 %, P ＜0.001). In multivariate analysis,
mean BGC ＞ 150 mg/dL was identified as the independent risk factor contributing to the CMV infection (Odds ratio [95% confidence
interval], 1.66 [1.15-2.41], P = 0.003). The maximum CMV titer was
significantly higher in hyperglycemic recipients than normoglycemic
patients [6 (0-30) versus 2 (0-16), P ＜ 0.001]. The incidence of CMV
disease was also significantly higher in hyperglycemic recipients than
normoglycemic patients (7.5 % versus 3.0 %, P = 0.020).
Conclusions: Strict glycemic management with the target blood
glucose level lesser than150 mg/dL might decrease the risk of early
onset CMV infection in D+/R+ patients after liver transplantation.

(33, male; 15, female). The most common cause of original liver diseases
was alcoholic liver cirrhosis (18 patients, 37.5%). The number of accompanying hepatocellular carcinoma patients were 19. The median MELD
(Model for End-stage Liver Disease) score was 11 points (IQR; 9-14)
in LDLT and 21 points (15-32.7) in DDLT patients. Postreperfusion syndrome which was defined as a 30% fall in mean arterial pressure persisting for more than 1minute and occurring within 5 minutes of graft reperfusion was observed in 16 patients (33.3%), which were all controlled
by calcium, ephedrine and epinephrine. The estimated blood loss (EBL)
of DDLT was significantly greater than that of LDLT with overall mean
estimated blood loss of 6,675 ± 4893 ml. An average 11.1 units of
packed RBCs and 14.8 units fresh frozen plasma were transfused. We
did not use fast-track anesthesia and the mean postoperative mechanical
ventilation time were 72.7 ± 96.5 hours. The mean postoperative ICU
stays of DDLT recipients were 13.6 ± 9.0 days, which was significantly
longer than that of LDLT recipients (8.1 ± 3.3 days). The mean hospital
stays after surgery were 45.7 ± 41.1 days. There was no intraoperative
mortality in patients receiving LT. Thirty-day post-transplant mortality
was 6.3% (3/48 patients) and 1-year mortality was 8.3% (4/48 patients).
The most common postoperative complication was pneumonia and 6 patients underwent reoperation due to bleeding control (3 patients), biliary
leakage (1 patient) and bowel obstruction (1 patient).
Conclusions: We have started LT successfully with multidisciplinary
team’s steady effort. Adaptation and setting up LT protocol, adequate
equipment, proper training at established transplant centers with good
results or experiences of the team including surgeons, anesthesiologists,
hepatologists, radiologists, interventionist, pathologists, postoperative
care team and nurses are essential to begin a successful LT program.
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Anesthetic experiences of liver transplantation in starting
up a new center: Ewha Womans university hospital
So Hee Jin, Rack Kyung Chung, Jae Hee Woo,
Eun Hee Chun, Soo Young Cho, Dong Yeon Kim,
Jong In Han, Guie Yong Lee, Jong Hak Kim, Chi Hyo Kim
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Ewha Womans University

Background: Liver transplantation (LT) is the only treatment for
end stage of liver failure. In Korea, annually it has been performed
1,300 cases. Most of LTs are performed in large volumes centers.
More than half of centers performing LT in Korea are low volume
centers and started a LT program recently. We present our four-year
experiences and outcomes of anesthesia for LT since 2013.
Methods: The surgical and anesthesia protocol applied at our center was based on the protocol developed by the liver transplant
group in one Korean major center, at which the main surgeon underwent training. Anesthetic and surgical outcomes of 48 consecutive patients performed liver transplantation (living donor LT,
LDLT, 20 cases; deceased donor LT, DDLT, 28 cases) between
April 2013 and April 2017 at EUMC were analyzed retrospectively.
Results: All patients were adult, with the mean age of 53.2 ± 9.1 years
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Comparison of postoperative pain and recovery
after living donor hepatectomy according to
incision: open midline vs laparoscopic transverse
Gaab Soo Kim1, Joo Hyun Jun2, Yu Jeong Bang3
1

Department of Anesthesiology Sungkyunkwan University School of

Medicine, 2Department of Anesthesiology and Pain Medicine, College of
3

Medicine, Hallym University, Department of Anesthesiology
Sungkyunkwan University School of Medicine

358

Poster Session

Sarcopenia is an independent prognostic factor
predicting tumor recurrence after living donor liver
transplantation for hepatocellular carcinoma beyond
the Milan criteria

107
Comparison of bispectral index and entropy
monitoring in patients undergoing living donor liver
transplantation
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Background: Liver transplantation is an established therapeutic
option to treat hepatocellular carcinoma (HCC) because it removes
both the tumor and surrounding premalignant tissues. Sarcopenia,
or skeletal muscle waste, is frequently encountered in patients with
end-stage liver disease with the reported incidence ranging up to
70% and is considered as an important parameter indicating impaired functional status. Although the underlying mechanisms are
not fully understood, sarcopenia has been associated withworse out-

Background: Liver transplantation(LT) recipients with high
MELD score are known to require decreased minimal alveolar concentration(MAC) compared to recipients with lower MELD score.
Anesthetic depth monitoring to adjust MAC is invaluable during
LT. Intraoperatively recommended depth of Bispectral index(BIS)
and entropy monitoring are 40-60. We conducted an observational
study comparing BIS and entropy monitoring under maintenance
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of isoflurane anesthesia during LT.
Methods: Twenty patients undergoing living donor LT were recruited to have BIS and entropy monitoring (state entropy, SE).
Values were recorded throughout preanhepatic, anhepatic and postreperfusion stages. Isoflurane was maintained to achieve BIS
40-60, and corresponding entropy were observed. Data were analyzed to see if disagreement ＞ ǀ15ǀ between BIS and entropy occurred more than 1 time in an hour, and were analyzed according
to LT stages and MELD score. Analysis was performed using
Poisson exact test for disagreement rate.
Results: BIS, entropy and isoflurane MAC values in median[interquartile range] were 50[45-56], 48[39-56] and 0.6[0.5-0.7]. In overall analysis, BIS and entropy showed strong correlation(r=0.804,
p＜0.001), and BIS and entropy showed weak correlation with
MAC(r=0.095, p＜0.0007; σ=0.246, p＜0.001). In analysis of all
stages of LT, disagreement between BIS and entropy occurred significantly (disagreement rate/hr 1.26, p=0.0028). When analyzed
according to LT stages, the disagreement occurred significantly only during postreperfusion stage(n=20, disagreement rate/hr 1.51, p
＜ 0.001). Patients (n=4) with MELD score ＞20 showed significantly increased disagreement rate.(4.71, p＜ 0.001).
Conclusions: BIS and entropy monitoring showed significant disagreement at postreperfusion stage and in MELD＞20, in which
cases BIS were higher than corresponding entropy. Further studies
are needed to determine which is better between BIS and entropy
in postreperfusion stage and high MELD score.
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Background: As perioperative management in living donor hepatectomy (LDH) advances, quality of life (QOL) is emphasized as
well as donor safety. Postoperative pain is associated with patient
satisfaction and QOL. The objective of our study is to prospectively compare postoperative pain, analgesic requirement, and
the quality of recovery in patients undergoing LDH through open
midline incision or laparoscopic transverse incision.
Methods: Forty scheduled to undergo LDH were included between March 2015 and December 2016. Donors were divided into
2 groups depending on the type of incision: open midline (n = 20;
O group) or laparoscopic transverse (n = 20; L group). Postoperative pain was measured using the visual analogue scale (VAS)
and the opioid use converted to morphine equivalents. The primary
outcome was the VAS score obtained on the first postoperative day
(POD1).
Results: VAS scores at varying time points were comparable between two groups. The mean opioid consumption were significantly less in the L group during the first postoperative 24 h
(P = 0.002), but were comparable between two groups from 24−
48 h and 48−72 h. Bowel recovery, assessed by the time to first
flatus, was significantly faster in the L group (P = 0.024). The
length of hospital stay was shorter in the L group (P = 0.003).
Life interference due to residual pain on POD 30 was not different
between two groups (P ＞ 0.99), but the frequency of return to
normal activity was higher in the L group (P ＜ 0.001).
Conclusions: Compared to open LDH, laparoscopic LDH has the
advantages of reduced postoperative opioid consumption and shorter recovery time without compromising donor QOL and safety.

comes in terms of spontaneous survival in cirrhotic patients,
post-transplant morbidity and mortality, and HCC recurrence after
liver resection. Thus, we deduced that the risk of tumor recurrence
after liver transplantation is affected by sarcopenia. We evaluated
the association between sarcopenia and tumor recurrence after living
donor liver transplantation (LDLT) in patients with advanced HCC.
Methods: We analyzed 92 males who underwent LDLT and were
pathologically diagnosed with HCC beyond the Milan criteria.
Sarcopenia was defined when the height-normalized psoas muscle
thickness was ＜15.5 mm/m at L3 vertebra level on computed tomography using optimum stratification method based on the Gray's
test statistic. Survival analysis was performed with death as a competing risk event. The primary outcome was overall HCC
recurrence. The median follow-up time was 29 months.
Results: There was 9% decrease in recurrence risk per unit increase
in height-normalized psoas muscle thickness. Twenty-six (36.1%) of
72 sarcopenic recipients developed HCC recurrence, whereas only
one (5.0%) of 20 non-sarcopenic recipients developed HCC
recurrence. Recurrence risk was greater in sarcopenic patients in univariable analysis (hazard ratio [HR]=8.06 [1.06-16.70], P=0.044)
and in multivariable analysis (HR=10.72 [1.28-90.09], P=0.029).
Alpha-fetoprotein ＞100 ng/mL, microvascular invasion, and immunosuppression overdose were also identified as independent risk
factors. The 3-year recurrence probability ranged from 5.3%-90.0%
according to the accumulation of the 4 independent risk factors.
Conclusions: Sarcopenia appears to be one of important host factors
modulating tumor recurrence risk after LDLT for advanced HCC.
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Background: Kidney transplantation (KT) is the treatment of
choice for patients with chronic renal failure. KT is associated with
lower mortality and better quality of life compared with dialysis.
Even though sodium (Na+) and potassium (K+) ion are keenly manipulated by the kidney, the importance of interaction between both
ions is not studied. We found that there are three kinds of correlations between serum Na+ and K+ change in KT recipients: positive, negative, and no correlation. In this study, the correlation between Na+ and K+ ion and renal function in KT recipients was
investigated.
Methods: After approval of local ethical committee, between
November 1998 and May 2016, the medical data of 1,924 patients
who took KT at our hospital were used.
For each patient, Spearman’s rank correlation coefficient was calculated and tested for statistical significance to indicate individual
Na+- K+ correlations between serum Na+ and K+ levels measured
during hospital stay after KT. According to correlation coefficient
(r) and p-value, we classified patients into three Na+- K+ trend
groups: (1) positive trend group if r ＞ 0.2, p-value ＜ 0.05, (2)
negative trend group if r ＜ -0.2, p-value ＜ 0.05, and (3) no trend
group otherwise. Cox proportional hazard model was used to examine the association between graft failure or mortality and Na+K+ trend. The final Cox model included Na+- K+ trend group,
donor age, creatinine at discharge, acute rejection, and donor type
as significant covariates. GEE analysis was performed to compare
the trend of creatinine change.
Results: Na+- K+ correlation coefficients varied from -0.935 to
0.895. Average (standard deviation) of correlation coefficients was
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is performed during liver transplantation (LT), the retrohepatic inferior vena cava (IVC) and portal vein (PV) are clamped during
anhepatic phase, which results in reductions of venous return to
the heart, and lead to hypoperfusion to multi-organs. To minimize
hemodynamic instability during caval anastomosis, the veno-veno
bypass (VVB) has been used. With introduction of piggyback (PB)
technique, which is caval-sparing technique, the use of VVB progressively decreased over the world. The aim of this study was
to introduce of our experience about the use of VVB with the focus
on its weaning process.
Methods: Three-hundred consecutive LT cases from May 1996
to November 2003 were examined, retrospectively. Except 52 pediatric LTs, the cases were divided into the three groups in order
of operation date; group 1 (the first to the 100th LT, n=81), group
2 (the 101st to the 200th LT, n=78), and group 3 (the 201st to
the 300th LT, n=83). We evaluated recipients’ demographics, surgical technique, the frequency of VVB use, the amount of transfusion requirements, and duration of anhepatic phase in three
groups. One-way ANOVA and Bonferroni test for post hoc analysis were used to compare variables between three groups.
Results: Preoperative recipients’ demographics and Child class did
not show significant differences between three groups. The VVB
was used in 97.5% of recipients for the early 100 LTs (group 1),
especially in all the recipients of deceased donor LT (DDLT). The
bypass cannulas were assessed through portal vein and femoral
vein (outflow) and both antecubital veins or internal jugular vein
(inflow). The target bypass flow was around 1.5 L/min. No systemic anticoagulation was used to maintain bypass. At January
1999, the PB technique was firstly introduced at 58th recipient and
since then, the PB technique had been increasingly applied to
DDLT recipients (group 1: 10% vs group 3: 100%)(Table 1). The
median amount of packed red blood cell requirements was significantly reduced in process of time (group 1: 18 U, group 2: 6U,
and group 3: 4U)(Table 2). In addition, the mean duration of anhepatic phase significantly reduced in process of time (group 1: 158
min, group 2: 128 min and group 3: 125 min). Then, the frequency
of VVB use was decreased and since the 268th recipient at June
2003, the VVB has not been used in our institution. Thereafter,
we have performed LT safely with the use of PB technique and
selective temporary portocaval shunt.
Conclusions: The increasing experience and sophisticated surgical and anesthetic techniques were important factors responsible for
the weaning of VVB. Especially the introduction of PB technique
might be a main factor of its weaning. Our experience supports
that LT without the VVB might be performed safely.

-0.287(0.365). Out of 1,924 patients, 1,143(59.4%), 708(36.8%)
and 73(3.8%) patients were assigned into no, negative and positive
trend groups, respectively.
Among three groups, statistically significant difference was observed in age, recipient BMI, donor creatinine, dialysis duration,
creatinine at discharge and after 2 years, BUN after 2 years, delayed graft function, diabetes mellitus, and deceased donor. In particular, positive correlation group patients have higher BMI, deceased donor percent, donor creatinine, dialysis duration, and DGF
percent. It suggests that positive correlation group has recipient and
donor risk factors originally.
During 6,000 days after KT, 153 (13.4%) and 66 (9.3%) patients
had graft failure during follow-up period in no and negative trend
groups, respectively, while 18 (24.6%) patients in positive correlation group did. In Cox proportional hazard model, statistically significant difference in graft failure was observed between positive
and two other groups.
In the GEE analysis, marginal mean for postoperative monthly creatinine was significantly higher in positive correlation group.
Marginal mean difference for postoperative creatinine was statistically significant between positive and two other correlation groups.
Conclusions: The exact pathogenesis mechanism responsible for
chronic allograft dysfunction is still unknown. Na+-K+ correlation
pattern seems likely the predictive factor independent of already
known risk factors such as donor age, creatinine, deceased donor,
and acute rejection.
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Large volumes transfusion of salvaged RBCs re-suspened in normal saline leads to hypernatremia even worse central pontine myelinolysis, especially in the liver transplantation recipient who has
dilutional hyponatremia.
Methods: A 49-year-old man (body weight 76.4 kg, height 166
cm) presented to undergo emergency surgery of liver transplantation for end-stage liver disease. Preoperatively he had been
diagnosed with hypertension, diabetes mellitus and alcoholic liver
cirrhosis (Child-Pugh score, 12; Model for End-stage Liver Disease
[MELD] score, 22) with hyponatremia, splenomegaly, ascites and
collaterals. Intra-operatively he was transfused with 9 units of
pre-storage filtered RBCs, 20 units of fresh frozen plasma and 2
units of apheresis platelets. Total 1,700 ml of autologous blood was
Ⓡ
collected by Cell Saver 5+ Autologous Blood Recovery System
(Haemonetics, United State of America). After all of autologous
blood transfusion, serum sodium was elevated abruptly upto 147
mmol/L from 131 mmol/L. However, at the end of surgery, its level was in normal range. On the next day, he was extubated and
checked alert mentality. There was no evidence of central pontine
myelinolysis.
Conclusions: Cell saver autologous transfusion has benefits such
as reducing allogeneic blood transfusion. However, keep in mind
that large volumes of autotransfusion in which washed red blood
cells was re-suspended in normal saline could result in hypernatremia in the recipient with dilutional hyponatremia undergoing
liver transplantation.
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Background: The use of intraoperative cell salvage and autologous blood transfusion via Cell SaverⓇ 5+ Autologous Blood
Recovery System (Haemonetics, United State of America) is safe
and effective at reducing allogeneic blood transfusion requirements
and its associated complications. But when patients are autotransfused with large volumes, it often makes metabolic complications, electrolyte imbalance and coagulopathy. Because the washing process of cell salvage discards all platelets and clotting factors, it leaves only the red cells re-suspended in normal saline.
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Background: It has been demonstrated that liver ischemia/reperfusion injury (IRI) was associated with poor outcomes after liver resection. Remote ischemic preconditioning (RIPC) has been
shown to have protective effects on liver IRI. However, impact of
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Background: Local anesthetic systemic toxicity causes pathophysiologic states, including ischemia, acidosis, and hypoxia. This
leads to vasodilation induced by adenosine triphosphate-sensitive
potassium (KATP) channels, which is regarded as a beneficial proⓇ
tective response. Lipid emulsion (Intralipid ), which is widely
used to treat local anesthetic systemic toxicity, comprises various
long-chain fatty acids, including linoleic and alpha-linolenic acids.
Linoleic acid activates KATP channels and induces membrane hyperpolarization in pancreatic beta-cells. This study aimed to examine the effects of lipid emulsion and linoleic acid on inhibition by
local anesthetics of vasodilation induced by the KATP agonist levcromakalim and to elucidate the associated cellular mechanism.
Methods: The effects of lipid emulsion (0.1%, 0.25%, and 1%)
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and linoleic acid (3 × 10−6 and 10−5 M) on inhibition by local
anesthetics of vasodilation induced by levcromakalim in isolated
rat aortas and mesenteric arteries were examined. Dose-response
curves induced by levcromakalim were generated in isolated endothelium-denuded rat aortas pretreated with bupivacaine, lipid emulsion, or the protein kinase C (PKC) inhibitor GF109203X plus
bupivacaine. The effect of local anesthetics and lipid emulsion,
alone and in combination, on levcromakalim-induced membrane
hyperpolarization was examined in rat aortic vascular smooth muscle cells (RAVSMCs) using the whole-cell patch clamp technique.
Whole-cell and single-channel currents in HEK-293 cells transfected with rat Kir6.2 and SUR2A were recorded. The effects on
PKC phosphorylation of bupivacaine alone or in combination with
lipid emulsion were examined in RAVSMCs by western blotting.
Results: The decreasing order of magnitude of lipid emulsion-mediated inhibition of local anesthetics-induced decrease in
vasodilation induced by levcromakalim in isolated rat aortas and
mesenteric arteries was as follows: bupivacaine, ropivacaine and
mepivacaine. Linoleic acid and GF109203X both attenuated the
bupivacaine-mediated decrease in vasodilation induced by levcromakalim, but linoleic acid or lipid emulsion alone did not significantly alter this vasodilation. Lipid emulsion and GF109203X
both attenuated the bupivacaine-mediated decrease in membrane
hyperpolarization induced by levcromakalim in RAVSMCs; however, lipid emulsion did not significantly alter mepivacaine-mediated inhibition. Bupivacaine reduced the KATP channel current by
53% in HEK-293 cells. However, the bupivacaine-induced inhibition was blocked by treatment with lipid emulsion. Linoleic
acid and α-linolenic acid, components of lipid emulsion, also
blocked bupivacaine-induced inhibition of KATP channels. Lipid
emulsion attenuated the bupivacaine-mediated enhancement of
PKC phosphorylation induced by phenylephrine.
Conclusions: Taken together, these results suggest that lipid
emulsion inhibits the bupivacaine-mediated reduction in vasodilation induced by levcromakalim, apparently mediated by the inhibition of bupivacaine-induced PKC phosphorylation. Linoleic
acid seems to be the main contributor to lipid emulsion’s attenuation of the bupivacaine-induced decrease in vasodilation induced
by KATP channels. Lipid emulsion-mediated inhibition appears to
correlate with the degree of lipid solubility of local anesthetics.

RIPC on living donor hepatectomy has not been elucidated. In this
study, we investigated the effects of RIPC on postoperative liver
function test after living donor hepatectomy.
Methods: A total of 132 donors who planed to have right donor
hepatectomy for liver transplantation were enrolled in this study.
Donors were randomized into two groups: Group I (Control, n =
65), Group II (RIPC, n = 67). Three 5-minute cycles of RIPC applied to upper limb were performed before hepatectomy in RIPC
group. Postoperative liver function test was assessed by measuring
aspartate aminotransferase (AST), alanine aminotransferase (ALT),
total bilirubin (TB), and prothrombin time INR (PTINR). We also
investigated the incidence of delayed recovery of hepatic function
(DRHF).
Results: There were no statistically significant differences in the
peak AST and ALT between control and RIPC group (205.4 ±
207.9 vs 172.9 ± 99.0, and 201.3 ± 180.2 vs 167.4 ± 79.9, P =
0.256 and P = 0.168, respectively). No significant differences were
found in TB and PTINR between control and RIPC group (P =
0.261, P = 0.105, respectively). The incidence of DRHF was not
significantly different between the two groups (0% vs 7.5 %, P
= 0.074).
Conclusions: Our results demonstrated that remote ischemic preconditioning did not improve liver function test in patients undergoing living liver donor hepatectomy.
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1-Butanol also attenuated dexmedetomidine-induced contraction.
Sodium orthovanadate (10−5 M) enhanced dexmedetomidine-induced contraction but had no effect on KCl-induced contraction.
Rauwolscine and genistein attenuated protein tyrosine and JNK
phosphorylation induced by dexmedetomidine. In addition, genistein
attenuated
dexmedetomidine-induced
caldesmon
phosphorylation. Rauwolscine, genistein and 1-butanol attenuated
dexmedetomidine-induced PLD activity. Genistein decreased the
slope of [Ca2+]i−tension curves induced by dexmedetomidine.
Conclusions: Taken together, these results suggest that dexmedetomidine-induced contraction involves protein tyrosine phosphorylation, which contributes to calcium sensitization mediated by either JNK and caldesmon phosphorylation or PLD.

Dexmedetomidine-induced contraction involves
tyrosine phosphorylation-mediated calcium
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Background: Dexmedetomidine, a highly selective alpha-2 adrenoceptor agonist, is widely used for sedation and providing analgesia during the perioperative period. The intravenous administration of dexmedetomidine causes initial transient hypertension,
which is associated with alpha-2 adrenoceptor stimulation in vascular smooth muscles. Protein tyrosine phosphorylation induced by
tyrosine kinase reportedly contributes to calcium sensitization-mediated contraction via mitogen-activated protein kinase or
phospholipase D (PLD). In addition, alpha-2 adrenoceptor-mediated contraction involves tyrosine kinase activation. However, the
cellular signal pathway responsible for this contraction remains
unknown. This study aimed to investigate the role of protein tyrosine phosphorylation in contraction induced by dexmedetomidine
in isolated rat aortas and to elucidate the associated cellular
mechanism.
Methods: Isolated endothelium-denuded rat aortas were suspended
for isometric tension recording. Dexmedetomidine dose-response
curves were generated in the presence and absence of the following
inhibitors: the tyrosine kinase inhibitors genistein (10−5 to 10−4
M) and tyrphostin 23 (10−5 to 10−4 M), the PLD inhibitor 1-butanol (0.1% to 0.3%), and the tyrosine phosphatase inhibitor sodium orthovanadate (10−5 M). Potassium chloride (KCl) dose−
response curves were generated in the presence and absence of 10
−5 M sodium orthovanadate. The effect of the alpha-2 adrenoceptor inhibitor rauwolscine and genistein on the protein tyrosine
and on c-Jun NH2-terminal kinase (JNK) phosphorylation induced
by dexmedetomidine in rat aortic vascular smooth cells was examined by western blotting. The effect of genistein on dexmedetomidine-induced caldesmon phosphorylation was also examined. The
effect of rauwolscine, genistein and 1-butanol on the dexmedetomidine-induced PLD activity in the rat aortic vascular smooth muscle
cells was examined by colorimetric method. Simultaneous intracellular calcium concentration ([Ca2+]i)−tension curves induced
by dexmedetomidine in fura-2-loaded aortic strips were generated
in the presence or absence of genistein.
Results: Genistein and tyrphostin 23 attenuated dexmedetomidine-induced contraction in a concentration-dependent manner.
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Background: The chemotherapeutic agent doxorubicin has been
used to treat various cancers, but it can induce life-threatening
cardiotoxicity. Doxorubicin reportedly induces cardiomyocyte
apoptosis. Lipid emulsion, which is widely used as a non-specific
antidote to treat systemic toxicity caused by local anesthetics or
some drugs including calcium channel blockers, has been shown
to attenuate apoptosis induced in cardiomyoblasts by toxic doses
of bupivacaine or verapamil. However, its effect on apoptosis induced in cardiomyoblasts by a toxic dose of doxorubicin remains
unknown. This in vitro study aimed to investigate the effect of lipⓇ
id emulsion (Intralipid ) on apoptosis induced by a toxic dose of
doxorubicin in H9c2 rat cardiomyoblasts and to elucidate the associated cellular signal pathway.
Methods: The effect of lipid emulsion (0.25%) on cell viability
decrease that was evoked by a toxic dose of doxorubicin (10−5
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Background: Lipid emulsion (IntralipidⓇ), which is used for
treating local anesthetic systemic toxicity, is composed of several
long-chain fatty acids, including linoleic and alpha-linolenic acids,
with linoleic acid accounting for more than half of the long-chain
fatty acids. It has been reported that lipid emulsion reduces acetylcholine-induced relaxation and that linolenic and stearic acids attenuate bupivacaine-mediated inhibition of the sodium channel
current. However, it remains unknown which long-chain free fatty
acid contributes most to the lipid emulsion-mediated attenuation of
acetylcholine-induced relaxation. Thus, this study aimed to compare the effect of linoleic and alpha-linolenic acids on acetylcholine-induced nitric oxide (NO)-mediated relaxation and to elucidate
the associated cellular mechanism.
Methods: Isolated rat aortas were suspended for isometric tension
recording. Dose-response curves induced by acetylcholine and a
calcium ionophore in isolated endothelium-intact aortas were generated in the presence and absence of linoleic or alpha-linolenic
acids (at 5 × 10−6 and 5 × 10−5 M). Acetylcholine dose-response curves were generated in the presence of alpha-linolenic
acid in isolated endothelium-intact aortas pretreated with and without the superoxide anion scavenger tiron (10−3 M) or the free
fatty acid receptor inhibitor GW1100 (10−5 M). Dose-response
curves induced by sodium nitroprusside (a NO donor) or papaverine (a non-specific phosphodiesterase inhibitor) in isolated endothelium-denuded rat aortas were generated in the presence and absence of alpha-linolenic acid. Dose-response curves induced by
dexmedetomidine, an alpha-2 adrenoceptor agonist, followed by
the NO synthase inhibitor NW-nitro-L-arginine methyl ester
(L-NAME) in endothelium-intact aortas were generated in the presence and absence of alpha-linolenic acid. The effects of linoleic
and alpha-linolenic acids on acetylcholine-induced endothelial NO
synthase (eNOS) phosphorylation in human umbilical vein endothelial cells were examined by western blotting.
Results: Pretreatment with alpha-linolenic acid inhibited acetylcholine-induced relaxation to a greater extent than pretreatment
with linoleic acid. Tiron and GW1100 had no effect on the alpha-linolenic acid-mediated inhibition of acetylcholine-induced
relaxation. Alpha-linolenic acid attenuated the vasodilation induced
by the calcium ionophore and sodium nitroprusside. It enhanced
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M) in H9c2 cells was examined using the 3-(4,5-dimethylthiazol-2yl)-2,5-diphenyltetrazolium bromide assay. Western blotting was
used to examine the effect of lipid emulsion on the expression of
the following proteins induced by a toxic dose of doxorubicin in
H9c2 cells: cleaved caspase-3, a common downstream proapoptotic
protein; Bax, an intrinsic proapoptotic protein; cleaved caspase-8,
an extrinsic proapoptotic protein; and Bcl-XL, an antiapoptotic
protein. The effect of lipid emulsion on apoptosis induced by doxorubicin in H9c2 cells was examined using a TUNEL assay.
Dichlorofluorescein oxidation, a measure of reactive oxygens species (ROS), was measured in the H9c2 cells pretreated with doxorubicin or lipid emulsion alone, and lipid emulsion plus
doxorubicin. The effect of lipid emulsion and doxorubicin, alone
and in combination, on the doxorubicin-induced glycogen synthase
kinase-3β (GSK-3β) phosphorylation was examined in H9c2
cells using Western blotting. An annexin V/propidium iodide kit
was used to detect the effect of lipid emulsion on the apoptosis
induced by doxorubicin in H9c2 cells.
Results: Doxorubicin (10−5 M) reduced the cell viability of
H9c2 cells, and lipid emulsion (0.25%) alleviated this reduction.
Lipid emulsion (0.25%) attenuated the increased expression of
cleaved caspase-3, caspase-8, and Bax induced by doxorubicin. It
also reversed the reduction in Bcl-XL expression induced by doxorubicin (10−5 M). Doxorubicin increased the number of
TUNEL-positive cells; lipid emulsion attenuated this increase.
Lipid emulsion attenuated the increased ROS induced by
doxorubicin. Lipid emulsion attenuated late apoptosis induced by
doxorubicin. In addition, lipid emulsion reversed doxorubicin-induced decreased GSK-3β phosphorylation in H9c2 cells.
Conclusions: Taken together, these results suggest that lipid
emulsion attenuates late apoptosis induced by a toxic dose of doxorubicin via the inhibition of intrinsic and extrinsic apoptotic pathways in H9c2 rat cardiomyoblasts. This effect seems to be associated with inhibitory effect of lipid emulsion on doxorubicin-induced ROS production and lipid emulsion-induced enhanced
GSK-3β phosphorylation.

dexmedetomidine-induced contraction in endothelium-intact aorta,
but post-treatment with L-NAME abolished this enhanced
contraction. Alpha-linolenic acid increased papaverine-induced
vasodilation. Alpha-linolenic and linoleic acids attenuated acetylcholine-induced eNOS phosphorylation.
Conclusions: Taken together, these results suggest that alpha-linolenic acid attenuates acetylcholine-induced NO-mediated relaxation, which seems to be associated with an inhibitory effect on the
pathway distal to guanylate cyclase activation. In addition, alpha-linolenic acid was more potent than linoleic acid in inhibiting acetylcholine-induced relaxation. The alpha-linolenic acid-mediated inhibition of acetylcholine-induced relaxation did not involve free
fatty acid receptors or superoxide anion formation.

variables were evaluated at the same time points.
Results: The levels of norepinephrine, epinephrine, and cortisol
were higher and the IL-6 level was lower in the dexmedetomidine
group than in the control group. The changes in norepinephrine and
IL-6 levels were statistically significant between the groups in the
linear mixed-model analysis (P = 0.012 and 0.037, respectively).
Mean blood pressure and heart rate were significantly lower in the
dexmedetomidine group compared with the control group (P =
0.027 and 0.041, respectively), but blood pressure and heart rate
were maintained within 25% of baseline values in both groups.
Conclusions: Intraoperative dexmedetomidine administration attenuated surgical stress response and inflammatory response, without
compromising hemodynamic stability during major spinal surgery.
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Effect of magnesium sulphate on neostigmine-induced
reversal of neuromuscular block by rocuronium
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Background: Magnesium sulphate enhances the effects of nondepolarizing neuromuscular agents. However, it has not yet been
known how magnesium sulphate affects neostigmine, most-commonly-used reversal agent. The authors aimed to investigate the
effect of magnesium sulphate on neostirmine-induced reversal of
neuromuscular block by rocuronium
Methods: Fifty-six patients were randomly allocated into two
groups, Group C and Group M. Patients in Group M received a
loading dose of 50 mg/kg magnesium sulphate for 15 minutes before induction and continuous infusion of 15 mg/kg/hr until 20-30
minutes before the end of surgery. Patients in Group C received
comparable amount of normal saline in the same manner.
Anesthesia was induced with propofol, remifentanil, and rocuronium 0.6 mg/kg. Neuromuscular blockade was assessed by
TOF-Watch SX acceleromyography (Organon Ltd., Dublin, Irend).
Additional rocuronium dose of 0.1-0.15 mg/kg was administered
as clinically needed during operation. Neostigmine 50 μg/kg and
glycopyrrolate 10 μg/kg was administered at reappearance of the
second twitch of the train-of-four (TOF) after last dose of
rocuronium. Primary end point was reversal time from administration of neostigmine and glycopyrrolate to recovery of TOF ratio 0.9. Secondary end point was reversal time to recovery of TOF
ratio 0.7 and 0.8.
Results: Mean time to recovery of TOF ratio 0.9 was 8.5 min

The effect of dexmedetomidine on stress hormone
release and hemodynamics in patients undergoing
major spinal surgery
Haegi Choi, Jin Sun Cho
Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

Background: Surgical stress induces stress hormone release and
sympathetic hyperactivation, resulting in hemodynamic instability
and adverse events. Dexmedetomidine, an α2 adrenoreceptor agonist, has sympatholytic effect and attenuates stress responses. We
investigated whether perioperative dexmedetomidine administration
could attenuate stress responses in patients undergoing major spine
surgery.
Methods: Fifty-two patients undergoing elective spine surgery
were randomly assigned to placebo (n = 26) or to dexmedetomidine (n = 26) groups. Dexmedetomidine was infused at a rate of
0.4 μg/kg/h, starting immediately after anesthetic induction and
continuing until the end of surgery. Serum levels of norepinephrine, epinephrine, cortisol, and interleukin (IL)-6 were assessed at the following time points: 1-before surgery, 2-at the time
of the surgical incision, 3-at the most traumatic point of surgery,
4- at the end of surgery, 5-1 hour after surgery. The hemodynamic
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Intrathecal administration of Evans blue, a vesicular
nucleotide transporter antagonist, relieves spinal
nerve ligation-induced neuropathic pain in rats by
inhibiting ATP release from terminals of primary
afferent neurons
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(SD, 5.0) in Group C (n=28) and 9.7 min (SD, 4.4) in Group M
(n=28). There was no significant difference between the two
groups (P=0.34). Mean reversal time to TOF ratio 0.7 / 0.8 was
3.8 min (SD,1.5) / 5.3 min (SD,2.5) in Group C and 3.9 min
(SD,1.2)/6.0 min (SD, 3.0) in Group M, respectively. There was
no significant difference in reversal time to TOF 0.7/0.8 between
the two groups.
Conclusions: Magnesium sulphate did not increase neostigmine-induced reversal time of neuromuscular block by rocuronium.

Chungnam National University, Department of Anatomy, Brain Research
Institute, Chungnam National University School of Medicine
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Background: Neuropathic pain generated by spinal or peripheral
nerve injury is highly resistant to common pain killers, nerve
block, and other pain management approaches. Therefore, new
therapeutic candidates are being developed and tested in order to
manage the neuropathic pain. In this study, we investigated whether Evans blue (EB), a vesicular nucleotide transporter (VNUT)
competitor, could reduce neuropathic pain in L5 spinal nerve ligation (SNL) model and studied the mechanism of EB.
Methods: Neuropathic pain (allodynia) of the left hind paw was
induced by unilateral SNL in Sprague-Dawley rats (n = 10) in each
group. Evans blue (5, 15, 50 μg/10 μl) or phosphate buffer saline
(PBS, 10 μl) were injected intrathecally at day 7 post-ligation.
Mechanical sensitivity was assessed using von Frey filaments at
day 7 following ligation, and at 2 h, day 1, 2, 3, 5, 7 after intrathecal Evans blue injection. ATP concentration in spinal cerebrospinal fluid (CSF) was measured using ATP Bioluminescence
Detection Kit (Promega). Immunostaining, western blotting and real-time PCR were carried out according to standard procedures.
The experimental procedures were performed in accordance with
the animal care guideline of the Korean Academy of Medical
Science (Animal ethic committee of Chungnam National
University Hospital: CNUH-014-A0005-1).
Results: When EB was intrathecally administrated into SNL-operated rats, it co-localized with VNUT in primary afferent neurons.
The amount of ATP in CSF from spinal cord in EB-treated animals
was reduced compared to saline-treated ones. Likewise, microglial
activation in the laminar layer I-III of ipsilateral dorsal horn was
also decreased by EB injection. Besides, ROS production and
proinflammatory gene expression such as TNF-a and IL-1b were
weakened in a EB-delivered group. In addition, the level of autophagy and ER stress in GABAergic neurons were lessened following
EB introduction. Furthermore, EB alleviated efficiently the pain behavior (allodynia) evaluated with von Frey filament in a dose-dependent manner for 5 days.
Conclusions: We demonstrated that Evans blue may have an an-

Results: Group 2 showed higher than group 1 in systolic and
mean blood after 7 min-verapamil infusion (SBP 35.3, 63.6%, p
＜0.05, MBP 31.7%, 56.9%, p＜0.05). In group 3, systolic and
mean blood pressure at the end point was lower than group 2 (SBP
63.6%, 48.3%, p＜0.05, MBP 43.2%, 56.9%, p＜0.05). Group 4
also showed lower systolic and mean blood pressure than group
2(SBP 25.9%, 42.5%, p＜0.05, MBP 38.2%,24.2%, p＜0.05).
Conclusions: The cardioprotective effect of lipid emulsion against
calcium channel blocker is related with opioid receptors and
ATP-sensitive potassium channels activation.

algesic effect in neuropathic pain of the SNL animal model, and
would be a new potential therapeutic for the treatment of chronic
pain.
This research was supported by the National Research Foundation
of Korea funded by the Ministry of Science, ICT & Future
Planning (NRF-2017R1A2B4005905). Patent No is 10-2016-0182639.
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Involvement of Opioid Receptors and ATP-sensitive
Potassium Channels in the Action of Lipid Emulsion
against calcium channel blocker toxicity
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Background: It was reported that cardioprotective effect of lipid
emulsion (LE) in local anesthetic systemic toxicity is via glycogen
synthase kinase (GSK)-3β phosphorylation and inhibition of mitochondrial permeability transition pore (mPTP) opening. Opioid
receptors and ATP-sensitive K+ channels are important modulators
of GSK-3β phosphorylation. Lipid emulsion also have a cardioprotective effect in calcium channel blocker (CCB) toxicity,
thus we presumed it may be related with (GSK)-3β phosphorylation and also be through Opioid receptor and ATP-sensitive K+
channel activation.
So, we pretreated nonspecific opioid receptor antagonist (naloxne)
and ATP-sensitive K+ channel blocker (glibenclamide) before lipid
emulsion infusion and examined its effect on hemodynamics after
CCB toxicity.
Methods: We used 8week-old male rats. We divided the rats in
4 groups randomly. In all group, hemodynamics (heart rate, systolic, mean and diastolic blood pressure) and rate pressure product
was recorded in carotid artery. In group 3 (n=8), naloxone 5mg/kg
is administered, 5mins later, intralipid (0.17ml/kg/min continuous
infusion after 3ml/kg bolus) was administered followed by high
dose verapamil (5mg/kg/hr) for 7 mins. In group 2(n=6), normal
saline 1ml/kg was injected, and lipid emulsion infusion, verapamil
was administered in the same fashion. In group 1 (n=6), normal
saline 1ml/kg was injected and 5mins later, normal saline was administered 3ml/kg bolus and 0.17ml/kg/min continuously for
5mins. And then verapamil was applied 5mg/kg/hr continuously for
7 mins. In group 4 (n=8), glibenclamide 0.5mg/kg was administered and lipid emulsion and verapamil was also administered
in the same way.

368

Poster Session

122

Is total intravenous anesthesia safe from
remifentanil-associated pain after surgery?
- a retrospective observational study

Randomized controlled trials assessing the effectiveness
of midazolam premedication as anxiolytics,
analgesics, sedatives and hemodynamic stabilizer
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Background: Midazolam premedication has been used as routine
practice in many hospitals for the induction of smooth anesthesia,
but the effect is still controversial. The purpose of this study was
to evaluate the efficacy of midazolam as premedication in four aspects: anxiety reduction, analgesia, depth of anesthesia, and hemodynamic stability during induction of anesthesia.
Methods: This randomized, prospective, open-label study was approved by IRB. A total of 100 female patients aged between 20
and 65 years, ASA physical status Ⅰ or Ⅱ, scheduled for elective
thyroidectomy were enrolled. Enrolled all subjects were randomly
allocated to either midazolam premedication group(Group P, n=50)
or control group(Group N, n=50). Preoperatively, patients of group
P were premedicated with intramuscular glycopyrrolate 0.2mg and
midazolam 0.05 mg/kg, while patients assigned to Group N only
received glycopyrrolate. In the operating room, we performed
standard monitoring, train of four, entropy, and surgical pleth index(SPI). During induction of anesthesia, propofol and remifentanil
were administered at a target effect site concentration of 4.0 μg/ml
and 4 ng/ml, based on the pharmacological models of Marsh and
Minto, respectively. Intravenous rocuronium, 0.8 mg/kg, was administered for muscle relaxation. After the intubation of anesthesia,
propofol and remifentanil were maintained effect site concentrations of 3.0 μg/ml and 2 ng/ml until surgical incision.
To evaluate the degree of anxiety, the Beck anxiety inventory was
conducted at the preoperative day before surgery and immediately
after arrival at the operating room. For analgesic profile assessment, SPI monitoring was performed in the operating room and
numeric rating scale(NRS) was measured in the recovery room and
the general ward until the transition to oral analgesics. Also, additional medications for pain control were reviewed. Noninvasive
blood pressure, heart rate, and entropy value were recorded at each
measuring points in order to evaluate the hemodynamic stability
and sedation level during anesthesia induction. Measuring points
were initial time, prior to intubation, intubation, prior to incision,
and incision time. The time taken to induce anesthesia was also
recorded.
Results: Midazolam premedication did not reduce the Beck anxiety inventory score before induction of anesthesia. In terms of analgesic profile, initial SPI values were decreased in the midazolam

Background: With the widespread use of total intravenous anesthesia (TIVA), the use of remifentanil during surgery has become
more common, raising concerns about the risk of remifentanil-associated pain after surgery. Recent meta-analysis suggests that remifentanil-associated pain is unlikely to occur in patients with TIVA because of the protective effect of co-administered propofol, however the evidence is not robust. The objective of this study is to evaluate the risk of remifentanil-associated pain after TIVA.
Methods: We retrospectively assessed 635 patients who underwent robotic thyroid surgery under TIVA. Postoperative pain was
evaluated using 11-point numeric rating scale (NRS). Time dependent Cox proportional hazards regression analysis was used to
determine the risk factors of treatment-requiring pain (NRS ＞4)
during the first 48 postoperative hours. Demographic data, intraoperative consumption of propofol and remifentanil, anesthesia duration, and postoperative analgesic consumption were presumed
risk factors.
Results: Postoperative pain rapidly decreased and treatment-requiring pain remained in 12.8% (81 out of 635) of patients
at 48 hours postoperatively. The analysis identified that, after adjusting for the time dependent analgesic consumption, intraoperative use of remifentanil ＞0.2 mcg⋅kg-1⋅min-1 was a positive predictor of postoperative pain with a hazard ratio of 1.296
(95% confidence interval, 1.014-1.656, P = 0.039) during 48 hours
after surgery.
Conclusions: Use of remifentanil ＞0.2 mcg⋅kg-1⋅min-1 during TIVA was significantly associated with an increased risk of
remifentanil-associated pain after surgery. Frequent monitoring of
remifentanil use and adjusting remifentanil consumption below the
threshold level is required during TIVA to prevent the occurrence
of postoperative remifentanil-associated pain.
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premedication group (p = 0.002), but there was no significant difference in SPI value between the two groups after induction of
anesthesia. There was no significant difference between the two
groups in the aspect of NRS and demand of analgesics. Midazolam
premedication decreased not only entropy value (p ≤ 0.002), but
heart rate and noninvasive systolic blood pressure (p = 0.01, 0.06)
during the induction of anesthesia. Moreover, the time taken to induce anesthesia was shorter in the midazolam premedication group
(p ＜0.001).
Conclusions: Midazolam premedication does not reduce patient
anxiety level before the induction of anesthesia and does not affect
analgesia. Midazolam premedication only helps to maintain adequate depth of sedation and hemodynamic stability during induction of anesthesia. Overall, it is necessary to review the effectiveness of midazolam premedication and its purpose.
References
1. Habib NE, Mandour NM, Balmer HG. Effect of midazolam on
anxiety level and pain perception in cataract surgery with topical anesthesia. Journal of Cataract & Refractive Surgery 2004;
30: 437-43.
2. Abdul‐Latif M, Putland A, McCluskey A, Meadows D,
Remington S. Oral midazolam premedication for day case breast
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123
Comparison of Heart Rate Between Sleep State and
Dexmedetomidine Sadation State
Changwoo Lim, Taewoo Park, Dongjin Shim, Donghee Kang,
Sie Jeong Ryu
Department of Anesthesiology and pain medicine kosin university college
medicine

Background: Dexmedetomidine has a high selectivity for the
a2-adrenergic receptor and has sedative and analgesic effects.
However, side effects may include severe bradycardia and
hypotension. The sedative pattern by dexmedetomidine is similar
to the normal sleep state. During normal sleep, the vagus nerve
activity increases and the heart rate variability increases. During
beeper sleep, the heart rate is slowed, and blood pressure falls. In
addition, in the non-REM sleep state, the heart rate is slowed, and
the blood pressure drops. It is thought that there is a relation between the variability of heart rate during sleep and the variability
of heart rate during the use of dexmedetomidine.
Methods: Thirty patients, aged 20-60 years, who underwent surgery under the spinal anesthesia for more than 1 hour and less than
3 hours were enrolled. This study was approved by the clinical
research ethics committee. At the pre-operative visit, the patient
gave sufficient explanation and consent about the purpose of the
study and the inconvenience caused by the attachment of the mon-
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Coagulation effect of sugammadex using
thromboelastography in a randomized controlled
study of surgical patients
Mido Lee, Hae Wone Chang, Il Ok Lee, Myoung Hoon Kong,
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glycopyrrolate 0.4 mg was given for group P, and sugammadex 4
mg kg-1 was given for group S. Blood sample was drawn from 18
guage catheter placed in forearm vein, and sampling was done at immediately before study drug (T0), 10 minutes (T1), and 1 hour after
the study drug (T2). Native whole blood without activators was analyzed for thromboelastography (TEG) using TEG5000 (Hemonetics
Corp, Niles, IL, USA). Primary end point was change of conventional TEG parameters such as r, k, angle alpha, MA, and G.
Secondary end point was change of clot kinetic parameter such as,
maximum rate of thrombus generation (MRTG), time to maximum
thrombus formation (TMT), and TTG (total thrombus generation).
Results: There were no significant differences between placebo and
sugammadex group in conventional TEG parameters and clot kinetic
parameters. There was an increased trend of MA and G value in placebo
than sugammadex group at T1 (p=0.083, 0.089 respectively). In placebo
group, r and TMT was significantly shorter than baseline value at T1
(P＜0.01). In sugammadex group, nonsignificant increase of k time was
observed at T2 (P=0.084), however, it was within normal value.
Conclusions: There was no clinical relevant change of TEG parameters after administration of sugammadex 4 mg/kg in perioperative setting. Overall, hypercoagulability was observed in laparoscopic abdominal surgery patients, and increased tendency of clot
strength was observed in placebo group. Further study would be
needed for evaluation of potential anticoagulant effect of sugammadex in high risk patients.
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itoring equipment. Patients with a history of heart disease, respiratory disease, obesity, and sleep apnea were excluded from the
study. To measure the baseline values of heart rate, oxygen saturation, and sleep state before the operation, monitoring devices was
attached to the hospital ward. During sleep, heart rate and oxygen
saturation were measured using an oximeter. The sleep state was
monitored by attaching a bispectral index (BISTM, Vista, USA)
detector to the forehead. The next day, when the patient was transferred to the operating room for surgery, both monitoring devices
were attached and brought in, followed by surveillance equipment
during the operation. The dose of dexmedetomidine was administered at a dose of 1 mg / kg for 10 minutes. The dose of
dexmedetomidine was administered at a maintenance dose when
the bispectral index level fell below 70. The maintance dose was
started at 0.2 mcg / kg / hr and the feed rate was adjusted so that
the BIS value was maintained at 50-70. In the case of bradycardia
occurring less than 40 / min during the operation, 0.5 mg of atropine was administered intravenously.
Results: Mean age were 43.9±21.2 year, mean height were
168.0±9.2 cm and mean weight were 63.0±10.3 kg. The lowest
value of heart rate during sleep was 61.9 ± 12.9 / min. The lowest
value of heart rate during operation was 58.3 ± 13.4 / min at 16.4
± 13.5 minutes.
Conclusions: The heart rate during sleep was similar to the heart
rate of sedation state using dexmedetomidine.
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Department of Anesthesiology and Pain Medicine College of Medicine,

Background: Sugammadex associated with prolongation of prothrombin time and activated partial thromboplastin time was reported in previous studies [1]. The objective of this study was analyzing the effects of 4 mg kg-1 of sugammadex on thromboelastography parameters in surgical patient during perioperative period.
Methods: After Institutional Review Board approval, a prospective
single blinded randomized controlled study was conducted between
September 2016 and April 2017. Adult patients scheduled for laparoscopic abdominal surgery were randomly allocated to one of two
study groups according to reversal agents for muscle relaxants. At
the end of surgery, pyridostigmine 0.15 mg kg-1 in combination with

Hajung Kim1, Yongbum Kim2, Youngjin Ro1, Hongseuk Yang1
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Background: Sugammadex is a derivative of γ-cyclodextrine and
is used as a specific reversal agent of neuromuscular blockade induced
by the aminosteroidal neuromuscular blocking agent (NMBA). The
mechanism of action of sugammadex is chelation which forms
host-guest binding complex. Sugammadex has also been shown to have
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Effect of remifentanil on the response to
sugammadex

Korea University

affinity for other drugs which have similar chemical structures to
steroid. Remifentanil, an opioid commonly used during anesthesia, is
one of those drugs. The binding affinity of remifentanil is not as strong
as that of rocuronium, but is similar to that of dexamethasone.
Remifentanil may interfere the binding of sugammadex-rocuronium.
Therefore, we aimed to evaluate the reversal of rocuronium-induced
neuromuscular blockade by sugammadex at different remifentanil concentrations using rat isolated phrenic nerve-hemidiaphragm preparation.
Methods: A total of 40 phrenic nerve-hemidiaphragm preparations
were isolated from adult Sprague-Dawley rats. Each sample was
randomly allocated into four groups; Group1, control group with
3/4 dose of sugammadex; Group2, remifentanil 10 ng/ml with 3/4
dose of sugammadex; Group3A, remifentanil 100 ng/mL with 3/4
doses of sugammadex; Group3B, remifentanil 100 ng/mL with full
dose of sugammadex. Thirty minutes after stablization in the organ
bath filled with Krebs solution, control fluid or designated remifentanil stock fluid was added. After another 30 min, rocuronium
was serially administered until ＞95% depression of the T1 was
achieved. Sugammadex was then administered 15 min after T1 was
vanished. Recovery of T1 and TOF ratio (TOFr) were monitored
for 30 min and recovery profiles were compared among groups.
Results: There was no statistical difference in the baseline characteristics
of the preparations among the groups (p＞0.05). The slopes of dose-response curves of rocuronium among the three groups were significantly
different. The higher the concentration of remifentanil, the smaller the
slope. We set the cubic equation for recovery profiles of T1 and set the
quadratic equation for recovery of TOFr. Recovery profiles including TOFr
and T1 depression showed significant differences among the
groups(Figure1 and figure2). However, only group 3B turned out to be
significantly different compared to other groups through post-hoc analyses.
Conclusions: Remifentanil has been known to have an ability to
combine with sugammadex in the experimental environment.
However, remifentanil has no effect on sugammadex-induced recovery profiles at clinical dose.
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The effect of depth of neuromuscular block on
surgical conditions during laparoscopic colorectal
surgery
Heijin Lee, Bon-Wook Koo, Hyo Seok Na, Ah-Young Oh
Department of Anesthesiology College of Medicine Seoul National
University

Background: The beneficial effect of intraoperative deep neuromuscular block is not well known. In this study, we evaluated the
effect of deep neuromuscular block on surgical conditions during
laparoscopic colorectal surgery.
Methods: In this prospective randomized controlled study, patients
are randomly allocated to one of the two groups, Deep or Moderate
group. For Deep group, post-tetanic-count of 1-2 was maintained
and reversed with sugammadex. For Moderate group, train-of-four
count of 1-2 was maintained and reversed with neostigmine. The
primary outcome variable was the incidence of abrupt increase of
intra-abdominal pressure and the secondary outcome variables were
the number of requirements of the muscle relaxation, intraoperative
patient movements, surgical rating scales by surgeon, postoperative
pain, postoperative nausea and vomiting, and patients’ satisfaction.
Results: A total of 64 patients completed the study. The incidence
of abrupt increase of intra-abdominal pressure was 43.8% in the
moderate group and 18.8% in the deep group (P = 0.031). The
proportion of patients with a surgical condition score of 5 or 4
(excellent or good) was 41.9% in the moderate group and 57.1%
in the deep group (P = 0.102).
Conclusions: The maintenance of intraoperative deep neuromuscular blockade was associated with a lower incidence of abrupt

372

Poster Session

Effect of low dose rocuronium on the successful
tracheal intubation using a video laryngoscope
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Background: The use of muscle relaxant facilitates intubation and
restricts involuntary movement of patient during surgery. Although
sufficient muscle relaxation allows rapid tracheal intubation, the
use of intubating dose of muscle relaxant in the case of a short
operation may lead to the excessive muscle relaxation, which may
lead to residual paralysis. Video laryngoscope can make the better
visualization than that of laryngoscope, which can facilitate tracheal intubation. Therefore, the aim of this study was to determine
the clinical effectiveness of low dose rocuronium on the tracheal
intubation using a video laryngoscope.

Immediate postoperative reintubation after liver
resection in a surgical intensive care unit
Young Gon Shon, Ho Geol Ryu, Hannah Lee
Department of Anesthesiology College of Medicine Seoul National
University
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Background: Muscle relaxants used in general anesthesia are
mostly metabolized through liver. Liver resection might prolong
the effect of muscle relaxants. The aim of current study is to compare patients who were re-intubated immediate after liver resection
with those who were not in a surgical intensive care unit.
Methods: Patients (≥18 years) who required surgical ICU care
immediately after liver resection surgery between October 2014
and January 2017 were included. The study group (re-intubation
group, n=6) and comparison group (n=12) were matched at a 1:2
ratio with propensity score matching by age, sex, and
comorbidities.
Results: There were no statistically significant differences regarding operation diagnoses (P = 0.088), rocuronium dosage (mg/kg/hr)
(P = 0.385), anesthesia method (P = 0.600), interval between last
muscle relaxant injection and reversal agent injection (min) (P =
0.892), and interval between reversal agents injection and extubation (min) (P = 0.213). Re-intubated patients received more
packed Red blood cell (P = 0.011), had higher median APACHE
II scores (P ＜ 0.001), and were more likely use of vasopressors
postoperatively (P = 0.005). And the percentage of sugammadex
use as a reversal agent were significantly higher in non-intubated
patients (P = 0.034). ICU and hospital length of stay and in-hospital mortality were not significantly different between two groups.
Conclusions: During emergence after liver resection, we should
consider the delayed metabolism of muscle relaxant and confirm
clear reversal of muscle relaxant.

increase of intra-abdominal pressure and higher surgeon satisfaction with the surgical conditions than was moderate blockade
in patients undergoing colorectal surgery.

Methods: Ninety-eight adults scheduled to undergo otolaryngologic surgery were enrolled and randomly divided into two groups:
group L patients received rocuronium 0.3 mg/kg intravenously
(n=49), Group C patients received rocuronium 0.6 mg/kg (n=49).
The anesthesia was induced and maintained with target-controlled
infusion of propofol and remifentanil. After administration of rocuronium, tracheal intubation was performed using video
laryngoscope. We examined overall intubating condition including
laryngoscopy condition, vocal cord position, and intubation
response. Other intubation profiles including Cormack-Lehane
grade, 1st attempt success rate, and intubation time were also
evaluated.
Results: Laryngoscopy condition and vocal cord position were
similar between two groups (P = 0.145 and 0.070, respectively).
However, the incidence of vigorous response after tracheal intubation was more in group L than in group C (P = 0.022) and
the incidence of no response was more in group C than in group
L (P = 0.005). In intubation profiles including Cormack-Lehane
grade, 1st attempt success rate, and intubation time, there were no
differences between two groups. During surgery, the incidence and
amount of additional administration of neuromuscular blocking
agent were also similar between two groups.
Conclusions: The use of low dose of rocuronium at a dose of
0.3 mg/kg is as effective as conventional intubating dose of rocuronium 0.6 mg/kg using video laryngoscope. It would be useful to
intubation for the patient undergoing short operation.
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Influence of electrocautery-induced electromagnetic
interference on quantitative electroencephalographic
monitoring of hypnosis during general anesthesia:
Comparison between the ADMSⓇ and the BIS
TM
VISTA
Dae-Hee Kim, Ji-Young Yoo, Jong-Yeop Kim, Soo-Hwan Ahn,
Sang-Kee Min
Department of Anesthesiology and Pain Medicine College of Medicine
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Background: Hypnosis monitors analyze small-amplitude electrical signals transmitted from the brain that could be exposed to
the electromagnetic field that occurs around the body during electrocautery (ECT). We investigated the influence of ECT on hypnosis monitoring during anesthesia.
Methods: We simultaneously monitored BIS (BIS VISTA©,
Aspect Medical Systems, Inc., Norwood, MA, USA) and uCON
Ⓡ
(ADMS , Unimedics CO., Seoul, Korea) during 50 gynecologic
oncology surgeries. During the episodes of ECT, we compared the
absolute differences (a-Diff) between the baseline index and the
most deviated index after ECT over either 30−60 sec (ECT30-60)
or more than 60 sec (ECT＞60) between the monitors. We also
investigated the bias and the limits of agreement between the
monitors.
Results: Between the two monitors, the a-Diff of ECT30-60 was
1.4 ± 1.13 for the BIS, which was significantly greater than the
0.6 ± 0.85 for the uCON (p=0.003), and the a-Diff of ECT＞60
was 16.5 ± 8.20 for the BIS, which was also significantly greater
than the 1.4 ± 1.26 for uCON (p ＜0.0001). The intra-monitor in-
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dex differences showed that the BIS during ECT＞60 was significantly greater than that during ECT30-60 (p ＜ 0.0001), but
the uCON showed no significant difference between ECT30-60 and
ECT＞60 (p =0.056). The estimated bias between monitors was
6.3± 9.77, and 95% limits agreement was -12.3 − 25.0.
Conclusions: Prolonged ECT intervention might lead to spurious
estimations of quantitative EEG indexes. Therefore, hypnosis
should be clinically assessed in combination with scrutinized judgment of relevant clinical symptoms and signs for hypnosis.
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Background: Benzodiazepine used for sedation during regional
anesthesia could cause respiratory depression. Therefore, SpO2 is
routinely used in patients undergoing sedation during the regional
anesthesia. However, SpO2 detects hypoxia following respiratory
depression and it couldn’t actually quantitatively demonstrate how
much of the patient’s minutes ventilation has decreased. In this
study, we aimed to evaluate the accuracy of non-invasive respiratory measurement using Respiratory Volume Monitor (ExSpiron
1Xi, RVM) and an infrared camera that uses the principle of detecting the temperature difference between the nasal and oral airflows during respiration.
Methods: After the spinal anesthesia were preformed, the patient
is placed in a lithotomy position for surgery. At this time, we set
up the baseline of RVM, and start monitoring on the mouth and
nose with the IR camera. SpO2 is continuously measured in all
these processes. Once the baseline is set, 0.05mg/kg midazolam
was administered for sedation. Figure 1 demonstrates how the
RVM and IR cameras are installed and monitored during the
operation. If SpO2 is below 90% for more than 30 seconds, oxygen
is supplied through the nasal cannula. For the analysis, we extracted the data from the IR camera at intervals of 0.16 second
with SpO2 data at intervals of 2 seconds and RVM data at intervals
of 5 seconds.
Results: Eleven male(age: 66.8 ± 11.0 years; weight 68.5 ± 9.92
kg, mean ± SD) patients completed the study. SpO2 analysis
showed that 7 out of 11 patients had SpO2 decreased by more than
30 seconds below 90% after midazolam administration. In RVM,
5 out of 11 patients were observed to have respiratory rate below
8 breaths per minute for more than 30 seconds. In the IR camera,
the number of patients with apnea detection over 15 seconds in
the signal was 5 in total. Figure 2 shows the change in values over
time when three monitors were simultaneously applied in one
subject.
Conclusions: Midazolam 0.5 mg/kg could cause respiratory depression in patients undergoing spinal anesthesia. RVM and IR
camera could detect apnea more rapidly than SpO2 when respiratory depression following sedation. Further research is needed to
determine which monitoring tools can more accurately and quantitatively detect respiratory depression.
References
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The change of tissue oxygen saturation measured
by dynamic near infrared spectroscopy following
general anesthesia in healthy population:
observation on the effect of age
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Background: General anesthesia affects the microcirculation and
can affect tissue oxygen saturation (StO2). However, it has not
been well established how general anesthesia affects StO2 in
healthy patients. The purpose of this study was to examine changes
in StO2 using near infrared spectroscopy in conjunction with vascular occlusion test (VOT) after general anesthesia in healthy
patients. In addition, we investigated whether VOT derived parameters were affected by age.
Methods: This prospective observational study was performed on
57 patients without comorbidities who had undergone elective surgery under general anesthesia with inhalational agent. We measured StO2 during VOT before (T0) and after general anesthesia
(T1). We divided the patients into two subgroups at the age of
50 and compared VOT derived parameters.
Results: General anesthesia increased StO2 values and the recovery slope (2.91 ± 1.06 % sec-1 at T0 and 3.56 ± 1.70 % sec-1
at T1, p = 0.006) and reduced the occlusion slope (0.21 ± 0.08
% sec-1 at T0 and 0.15 ± 0.05 % sec-1 at T1, p ＜ 0.001) after
anesthesia (Fig. 1). Similar changes were observed in young
patients. On the contrary, in elderly patients, the recovery slope
did not increase after general anesthesia (2.86 ± 0.98 % sec-1 at
T0 and 3.16 ± 1.47 % sec-1 at T1, p = 0.227) (Fig. 2).
Conclusions: General anesthesia increases microcirculatory flow
through vasodilation with improved microvascular reactivity, but
these beneficial effects were not seen in elderly patients.
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False elevation of Entropy but not of PSI during
general anesthesia
Dong Ik Chung, Young Sung Kim, Young Ju Won,
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Background: Masimo has launched a new monitoring device
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named Root on Korea. Root is a complex monitoring and connectivity platform that augments multiple parameters including
Ⓡ
SedLine brain function monitoring that uses Patient State Index
(PSI) parameter to assess patient’s level of sedation/anesthesia.
Ⓡ
Masimo announced new generation of SedLine compute PSI that
is less influenced by EMG.
We report the false elevation on Entropy of Datex-Ohmeda but not
on PSI of SedLine which included in Masimo Root during general
anesthesia.
Methods: A 34 year-old woman (height 160 cm, weight 50 kg)
was scheduled for emergency surgery due to open fracture on her
left tibia and closed fracture on her right femur from a traffic
accident. She had no medical past history. There was no other organ injury include neck, face, thorax, and abdomen. Her electrocardiogram (ECG) and chest X-ray revealed no acute or pathologic
lesion.
After informed consent about surgery and anesthesia, the patient
entered the operating room and routine monitoring including capnography, 3 lead ECG, non-invasive blood pressure monitor, mechanosensor-neuromuscular transmission (M-NMT) module and
Entropy module on Datex-Ohmeda was done. Her initial blood
pressure was 120/70 mmHg, heart rate was 93 beats/min, and her
pulse oximetry oxygen saturation was 99%. After preoxygenation
with a mask by applying 100% O2 at 8 L/min for a few minutes,
0.02 mcg/kg/min of remifentanil infusion was started and 80 mg
of propofol was administered intravenously. After LOC, supramaximal stimulation using NMT was checked, thereafter 35mg of
rocuronium was injected. After tracheal intubation, anesthesia was
maintained with 1.0 - 2.0 vol% of sevoflurane and 0.02 - 0.1
mcg/kg/min of remifentanil infusion.Her vital sign and other monitored parameters are within 20% range or preoperative level. 30
min after intubation, surgical drap and preparation was completed
and incision was done.
However, 45 min after intubation, entropy abruptly increased up
to 100 of RE and 91 of SE. NMT showed 4 of counts and 46%
of TOF even there was no spontaneous breathing sign on
capnography. Because there was no other evidence of ROC, we
applied additional EEG monitor, SedLine with Root, and confirmed 50 of PSI and 23% of EMG. We assumed that elevated
EMG might influence the false elevation of entropy. Thereafter,
10mg of rocuronium was injected. After few tens of seconds, TOF
of NMT and RE/SE values of entropy decreased gradually and
simultaneously. When NMT count reached to 2 (2 mins after rocuronium injection), 59 of RE, 58 of SE, 40 of PSI and 0% of
EMG were checked. Coincidently, the surgeon started to hammer
on the patient’s tibial nailing. He hammered regularly in the manner of hit-hit-pause, continuously repeated (include pause, approximately 1.8 Hz). Within a minute, 3 counts of NMT, 94 of RE,

79 of SE, 47 of PSI and 0% of EMG were checked. However,
after few minutes, the value of entropy decreased by itself. 20 mins
later, TOF count reached 4, and RE/SE values of entropy were increased again while PSI values was maintained below 50. There
was no specific event during remained intraoperative period. The
patient did not complained about recall of anesthesia in the postoperative period.
Conclusions: We suggest that the evaluation of the patient’s anesthetic depth by simply the EEG monitoring value should be avoided for appropriate patient care.
References
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An observational study of the optimal placement of
a cerebral oximeter probe to avoid the frontal sinus
in children
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Background: Ultrasound-guided central venous catheterization
has become a standard method of central venous access because
of its superiority with safety and high success rate compared to
a blind technique using landmark. Although the overall success rate
of central venous cannulation has been reached from 96% to 100%
since ultrasound was utilized, first attempt success rate has been
still from 54% to 73%, complications associated technique has
been still from 5% to 11%. To improve first attempt success rate
and decrease complications, we devised a simple and new (ASAN)
technique for ultrasound-guided central venous catheterization.
Therefore, in the present study, we aimed to compare of ASAN
technique and classic technique in case of central venous catheterization in an internal jugular vein under ultrasound guidance.
Methods: Patients were randomly allocated into two groups. Each
group patients were 30. Central venous catheter was inserted into
an internal jugular vein via ASAN technique in group N patients,
whereas central venous access was performed via classic technique
(the Seldinger technique) in group C patients. The core concept
of ANAN technique is real-time ultrasound guided spring-wire
guide insertion into a central vein without blood aspiration after
confirming the placement of the needle tip in the central vein. The
additional assembly of introduce needle and spring-wire guide
without syringe was required for ASAN technique. First attempt
success, a total number of needle passes, cannulation time, final
needle location, and complication were evaluated.
Results: There was no difference in patient characteristics.
Although first attempt success rate in group N appeared to be higher than that in group C, there was no statistical significance. Group
N required fewer needle passes than group C. The cannulation time
was significantly less in group N than in group C. Differences were
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Background: The frontal sinus is an airspace behind the brow
ridge in the skull and can affect the accuracy of regional cerebral
oxygen saturation measurements. We evaluated the optimal location for placing a cerebral oximeter probe in order to avoid the
frontal sinus in paediatric patients.
Methods: This retrospective study comprised 250 paediatric patients aged 3-17 years who had undergone brain computed tomography from November 2010 and December 2015. The patients were
divided into 5 subgroups based on their age. The frontal sinus
height from the superior orbital rim was measured.
Results: The pneumatisation of the frontal sinus was not visible
in 78% (3-5 years) and 22% (6-8 years) of the patients. Mean (SD)
frontal sinus height was 5.9 (3.4), 9.5 (4.1), 14.0 (6.2), 18.6 (8.4),
and 21.1 (7.9) mm in age groups of 3-5, 6-8, 9-11, 12-14, and
15-17 years, respectively. Age was positively correlated with frontal sinus height (r = 0.61, P ＜ 0.001, 95% confidence intervals
(CI); 0.513 to 0.688). Height of the frontal sinus can be estimated
using a regression equation of 1.4 x age (years). Frontal sinus
height was shorter than 1 cm, 2 cm, and 3 cm in 10 of 11 (91%),
69 of 74 (94%), and 108 of 118 (90%) patients aged 3−5, 6−10,
11−17 years, respectively.
Conclusions: When oximeter probes are applied in paediatric patients, placement based on age can help avoid the frontal sinus.

Friday¸ November 3

A Simple And New (ASAN) technique for
ultrasound-guided central venous catheterization in
an internal jugular vein: A preliminary study
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also found in final needle position. The needle tip was located
more frequently in a central area of internal jugular vein in group
N, whereas final needle tip position was more in a posterior area
of internal jugular vein in group C. The complication rate in group
N and group C was each 13.3% and 23.3% with no statistical
significance.
Conclusions: ASAN technique showed a decrease the cannulation
time and the number of needle passes. The needle tip was positioned more often in a central area of target vein via ASAN
technique. Although the difference of first attempt success rate and
complication rates between two groups was not statistically significant, a fewer number of needle passes and central final needle
tip position in group N showed that ASAN technique might be
more accurate and safe method when ultrasound-guided central venous access compared to the classic technique. This result was obtained from the pilot study, therefore we are currently conducting
a larger randomized controlled trial to evaluate a new method of
central venous catheterization compared with classic method.

bon dioxide and readjusted to 24 cmH2O. After the head-up position (30°) cuff pressure was measured again. Anesthesia was perfomed with total intravenous anesthesia including propofol and
remifentanil.
Results: There were no statistical differences in the demographical
parameters. After pneumoperitoneum the cuff pressure was 29.22
± 1.17 cmH2O in the TaperGuard ETT group and 26.81 ± 1.24
cmH2O in the high volume low pressure ETT group (P ＜ 0.05).
After head up position there was no significant difference between
two goups.
Conclusions: Pneumoperitonuem can lead to a signficant increase
of cuff pressure in the TaperGuard ETT and high volume low pressure ETT. The increase in cuff pressure was greater in the
TaperGuard ETT than in the high volume low pressure ETT.
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Comparative study to evaluate the cuff pressure of
TaperGuard endotracheal tube and high volume low
pressure endotracheal tube during laparoscopic
cholecystectomy: A single-blind, randomized clinical
consort study

Survey on ketamine infusion therapy in Korea
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Jee Youn Moon
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Background: Ketamine infusion therapy has been widely used to
treat complex regional pain syndrome in many countries including
south Korea. Nevertheless, there is no basic information such as
statistical data about the use of ketamine. Therefore, we conducted
a survey on ketamine infusion therapy to assess the current situation in Korea.
Methods: An online questionnaire was distributed to pain specialists of Tertiary General Hospital in Korea. The questionnaire included questions on demographic data, protocol information
(ketamine dose, duration of infusion, number of infusion per treatment series, interval between infusion of each treatment series, interval between series), adverse effect (depression, anxiety, agitation, hallucination, vivid dreaming), supplemental treatments to
prevent adverse effects, clinical efficacy associated with the administration of ketamine.
Results: Total of 35 hospitals were analyzed and 25 (71%, 25/35)
hospitals declared that they used ketamine. Ketamine infusion therapy was most commonly used for treat CRPS, but the modalities
of administration, the dosages, and supplement medications varied
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Kyungpook National University, Department of Anesthesiology and Pain
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Background: Pneumoperitoneum and surgical positioning can increase cuff pressure of endotracheal tube (ETT)[1]. This study was
designed to compare the cuff pressure between high volume low
pressure ETT and TaperGuard ETT during laparoscopic cholecystectomy
Methods: Sixty four patients undergoing laparoscopic cholecystectomy were randomly assigned to receive high volume low
pressure ETT or TaperGuard ETT. General anesthesia was induced
with propofol 2 mg/kg, and rocuronium 0.8 mg/kg. The size of
the endotracheal tube was 7.5 mm internal diameter for male and
7.0 mm internal diameter for female. Endotracheal intubation was
done with direct laryngoscope and the tip of ETT was placed at
4 cm above carina using a fiberoptic bronchoscope. In the supine
position, the cuff of ETT was inflated with air and the cuff pressure was initially adjusted at 24 cm H2O using a manometer. The
cuff pressure was measured after abdominal insufflation with car-
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Differences in (%) change in NRS pain score were especially
prominent in the LIT group at the 3rd and 4th infusions. No serious complication was reported in any patient.
Conclusions: LIT (3 mg/kg of lidocaine administration for 1
hour) provided effective short-term pain relief, which was substantially prominent when more infusions were administered to patients with refractory neuropathic pain
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Efficacy and safety of Lidocaine Infusion Treatment
for Neuropathic Pain: A Randomized, Double-Blind,
and Placebo Controlled Study
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Background: Recent studies have suggested that application of remote ischemic preconditioning (RIPC) before inducing nerve injury
may reduce the post-injury inflammatory response, which further
may reduce the development of associated pain. In the present
study, we tested the hypothesis that pretreatment of RIPC can attenuate the amount of mechanical and thermal hypersensitivity in
a rat nerve ligation injury model of neuropathic pain and we further
tried to determine the involvement of potassium (K+) channels in
the mechanism of RIPC.
Methods: Neuropathic pain was provoked by tight ligation of the
left lumbar 5th and 6th spinal nerves. RIPC was performed in the
ipsilateral hind leg of the study animal for 5 minutes in 3 cycles
before undergoing nerve ligation surgery. Mechanical hypersensitivity in the left hind paw was evaluated using von Frey filaments to measure withdrawal thresholds using an up-down method.
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Background: Lidocaine infusion therapy (LIT) is an effective
treatment for relieving various neuropathic pain. However, sustainable pain relief by repeated LIT remains unclear. Therefore, the
objective of this study was to determine whether repeated administration of a low dose of IV lidocaine might result in prolonged
pain relief in patients with specific neuropathic pain conditions
Methods: In this prospective, randomized, double-blind, placebo-controlled, and parallel study, efficacy and safety of four consecutive infusions in LIT group (3mg/kg of lidocaine) and Control
group (normal saline) administrated for 60 minutes with a
one-week interval in patients with postherpetic neuralgia or complex regional pain syndrome type II were evaluated. The primary
outcome was difference in (%) change in 11-point numerical rating
scale (NRS) pain score from baseline to final infusion between the
two groups. Secondary outcomes were pain scores for 4 weeks of
follow-up and any complications
Results: Forty-two patients finished our protocol. Reduction in
NRS pain score at final infusion was significantly (p = 0.011)
greater in the LIT group compared to that in the Control group.
However, it was not prolonged at one-month follow-up.
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considerably among them. It also had been used to treat acute and
chronic pain such as post herpetic neuralgia. Doses, duration and
localization of the patients during administration are diverse
greatly. Psychedelic effects and hallucinations are the most frequent side effects. In terms of clinical efficacy of ketamine infusion
therapy, 22 (63%, 22/35) hospitals declared that it has moderate
efficacy and only 1 hospital replied as a good effect.
Conclusions: Anesthesiologists have integrated the benefit of ketamine in managing chronic pain for CRPS and other chronic pain,
but there is no consensus on doses and duration. Thus we decided
to establish an average protocol of ketamine infusion therapy.
Concentration of ketamine is 0.75∼4mg/kg per infusion (1 day),
total dose is 100∼500 mg/infusion (1 day), at rate of 0.5 mg/kg/hr,
infused over 2 hrs, using midazolam as supplements.

Thermal hypersensitivity was quantified by measuring the latency
of foot lift or licking on a hot-plate apparatus. We further assessed
the relationship between RIPC and intraperitoneal injection of the
KCa2+ channel antagonist apamin (50µg/kg) and charybdotoxin
(50µg/kg), and the KATP channel blocker glibenclamide (1mg/kg)
to assess their abilities to reverse the antiallodynic effects of RIPC.
Results: RIPC pretreatment attenuated the development of
SNL-induced hypersensitivity to mechanical and thermal stimuli,
thereby resulting long-lasting antiallodynic effect (p ＜ 0.001, respectively). The antiallodynic effect of RIPC was reduced following administration of K+ channel blockers glibenclamide (KATP,
p ＜ 0.01), charybdotoxin (large KCa2+, p ＜ 0.05) and apamin
(small KCa2+, p ＜ 0.01).
Conclusions: The current results suggest that RIPC pretreatment
causes an antiallodynic response in animals with spinal nerve ligation injury model of neuropathic pain. The antiallodynic effect of
RIPC was reversed by K+ channel antagonists, suggesting the involvement of these channels in the antiallodynic effect of RIPC.

block with 15ml of ropivacaine 0.15% and 5mg of dexamethasone
through a 22-gauge Tuohy needle using blind technique at the T4-5
level for her chest and back pain once a week. After four times
of epidural injection, the VAS score for chest and back pain decreased from 9/10 to 3/10, and the tingling sensation that had persisted on the same region also disappeared. Her pain was well controlled 3 months after the treatment .
Conclusions: This case suggested that if the pain in NMO patients persist despite medical treatments, thoracic epidural steroid
injection can be considered to relieve the symptoms.
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Thoracic epidural steroid injection in a patient
suffering from intractable pain with neuromyelitis
optica
Hansol Yoo, Yoo Jung Park, Yumi Kim, So Young Kwon,
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Background: Neuromyelitis optica (NMO) is an autoimmune disorder
in which immune system cells and antibodies primarily attack the optic
nerves and the spinal cord. The damage to the spinal cord causes weakness or paralysis in the legs or arms, loss of sensation, and problems
with bladder and bowel function. Acute attacks are treated with IV steroid, followed by oral steroid therapy and long-term immunosuppressive
therapy. The patients with NMO frequently experience severe pain despite medication. In this report, we describe a case of thoracic epidural
steroid injection for managing intractable pain caused by NMO
Methods: A 48-year-old woman was referred to our clinic with
pain in chest and back and paresthesia in both legs, which had lasted for 7 months. She was diagnosed with NMO 1 year previously.
She had spastic gait. The patient had pain, which seemed to be tight
on the chest and back. Her pain was severe on a visual analog scale
(VAS) for chest and back pain (VAS score of 9/10). Thoracic spinal
MRI revealed demyelination of upper thoracic cord from T2 to T6.
She was taking 10 mg of prednisolone, 100 mg of azathioprine,
20 mg of nortriptyline and 1800 mg of gabapentin daily. Her symptoms did not improve with medication. We tried thoracic epidural
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Case report: An unusual organism for a community
acquired pneumonia
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Background: Community acquired pneumonias (CAP) are one of
the most common infectious diseases with an incidence of 1.54-1.7
per 1000 person-years and can lead to significant morbidity and
mortality, especially in the elderly. The risk factors for it can be
divided into a)lifestyle related: smoking, alchol abuse, underweight,
poor dental hygiene; b)comorbidies related: chronic respiratory and
cardiovascular diseases, dysphagia and HIV. Common pathogens
associated with CAP are Haemophilus influenzae, Streptococcus
pneumoniae, Klebsiella pneumonia, viruses and atypical organisms
(Mycoplasma, Legionella). We discuss an unusual organism which
caused pneumonia complicated by empyema with mediastinum
shift.
Methods: We present a 32 year old Indian gentleman, works as
a safety operatory, smoker of ＜1 pack-yeark, non-drinker, with
no known medical problems. He was admitted in the hospital after
complaining of 1 day history of fever, left sided pleuritic chest pain
and productive cough with whitish sputum. On examination, temperature was 39.6oC, he was tachypnoeic, tachycardic and there
was a left sided lower zone crepitations. He had good dentition
and oral hygiene. Laboratory investigations showed an elevated
white blood cell count of 12.76 x109/l (normal values: 4-10 x
109/l) with neutrophilia 85.4% and chest Xray revealed left lower
lobe consolidation. He was fluid resuscitated and started on intravenous ceftriaxone and clarithromycin. 10 hours later, he remained
persistently tachycardic despite fluid resuscitation and tachypnoeic.
A repeat chest Xray showed a complete whiteout of his left lung
(Figure 1). Bedside chest ultrasound showed a large pleural
effusion. In view of his symptoms and respiratory distress, a 12F
chest drain was inserted. Purulent fluid was aspirated and sent for
bacteriology studies, which subsequently grew Parvimonas micra.
Unfortunately, after ∼1.5L of pleural effusion was drained, there
was no further drainage although chest Xray showed a persistent
effusion. A repeat ultrasound was performed which showed a multiple fibrin strands and a large bore chest tube was subsequently
inserted. Despite that, he required 3 administrations of streptokinase before there was significant resolution as he declined
decortication. He was discharged 3 weeks after admission.
Conclusions: P micra should be considered as one of the differentials in patients presenting with a complicated empyema, even
if they do not have any risk factors.
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Impact of timing and duration of postoperative
delirium: a retrospective observational study
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Background: Recent reports suggest that not all critically ill patients with delirium share the same consequences. The aim of current study is to evaluate patient outcomes in delirium that differ
in its duration and initiation timing in critically ill patients in a
surgical intensive care unit (ICU).
Methods: We performed a retrospective study of development of
delirium from November 2012 to September 2014. A total of 581
patients who were admitted from the operating theatre and cared
for in the surgical ICU for more than 24 hours were evaluated for
delirium using the Confusion Assessment Method for ICU. Patients
were categorized and analysed according to the onset time (early
vs. late) and duration (brief vs. persistent) of delirium. Risk factors
of delirium were also analysed
Results: Of the 581 patients, delirium developed in 134 (23%)
patients. More than 2/3 of the patients developed delirium on postoperative day 0 or 1 (early) and 62% of patients who developed
delirium suffered for more than 24 hours (persistent). Persistent delirium was associated with longer ICU and hospital length of stay
(LOS) and higher mortality compared to no delirium (P ＜ 0.001).
Late brief delirium was also associated with longer LOS (P ＜
0.001). Multivariable analysis demonstrated that age (OR 1.05,
95%CI [1.03-1.08], P ＜ 0.001), emergency operation (OR 2.29,
95%CI [1.31-4.02], P = 0.004), APACHE II scores (OR 1.08,
95%CI [1.03-1.12], P ＜ 0.001), and alcoholism (OR 6.38, 95%CI
[1.24-32.99], P = 0.027) were independent risk factors of persistent
delirium.
Conclusions: For postoperative ICU patients, patients with early
brief delirium or no delirium showed similar ICU and hospital
LOS, whereas patients with late brief or persistent delirium showed
longer ICU and hospital LOS and higher mortality. Advanced age,
higher APACHE II scores, emergency operations, and alcoholism
were identified as risk factors of persistent delirium in the immediate postoperative period.

es involving the successful use of VV ECMO in severe trauma
patients with ARDS.[2]
Methods: A 37-year-old motorcyclist (male, 110 kg, 176 cm) was
transferred to ER after collinsion with a car. On arrival, His vital
sign was stable and mental status was alert. Imaging studies including X-rays and CT scan demonstrated multiple fractures of right
ribs, open fracture of left femur, fracture of left humerus shaft, and
spleen rupture with hemoperitoneum. Two hours after arrival, his
HR increased to 130 beats/min and BP decreased to 75/61 mmHg.
Crystalloid more than 5000mL and 8 units of packed RBC were
given. BP increased to 100/61 mmHg after norepinephrine infusion
with a dose of 0.2 mcg/kg/min. His mentality changed to drowsy,
and he was intubated before being moved to the operation room
for splenectomy. Upon arrival in the operation room, BP was 68/43
mmHg and saturation was 80%. For general anesthesia, 0.9mg/kg
of rocuronium was administrated. Mechanical ventilation with
pressure controlled mode was applied. Anesthesia was maintained
with 1-1.5% of sevoflurane, 0.15 mcg/kg/min of remifentanil. The
patient was ventilated with FiO2 of 1.0, PEEP of 5 cmH2O, and
RR of 25 per minute. Before abdominal opening, applied tidal volume was 400 mL at PIP of 39 cmH2O. ABGA revealed that PCO2
was 77 mmHg and PaO2 was 73 mmHg. After abdominal opening,
tidal volume of 400 mL was achieved at PIP of 32 cmH2O and
the result of ABGA had improved (PCO2 71 mmHg, PO2 102
mmHg). Total bleeding during the operation including intra-abdominal hematoma was approximately 6500 mL. 3300 mL of crystalloid, 600 mL of FFP, and 180 mL of PC were given within
the 2 hours of operation. At the end of the operation, abdomen
began to be closed under tension by surgeon’s decision and PIP
increased to 41 cmH2O to achieve tidal volume of 400 mL. After
the operation, Hypercapnia and hypoxia persisted. (PCO2 67
mmHg, PO2 50 mmHg) We decided to use VV ECMO.
Cannulation was performed via both femoral vein ( with 21 and
28 French cannula). Initial parameters of the ECMO were set as
follows: FiO2 1.0, blood flow 2.9 l/min, and gas flow 5 l/min.
After applying VV ECMO, hypoxia and hypercapnia were corrected gradually. The patient was weaned from ECMO on day 6.
The patient well recovered and was discharged after orthopedic
surgery.
Conclusions: Increased intra-abdominal pressure can cause impaired respiratory function which cannot be respond to mechanical
ventilation in patients with abdominal trauma. In prior reports
which used VV ECMO in trauma patients with ARDS, respiratory
failure developed at few days after trauma. There is a report of
VV ECMO in trauma patient with ACS but ACS developed after
applying ECMO. In this case, increased intra-abdominal pressure
was highly suspicious and mechanical ventilation became ineffective rapidly after the trauma. Thus, VV ECMO can provide
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Successful case of VV ECMO for abdominal trauma
patient
Sung Hyeok Park, Jun Hyun Kim, Sang Il Lee, Min Hee Heo
Department of Anesthesiology College of Medicine Inje University

Background: Extracorporeal membrane oxygenation (ECMO)
provides temporary support of the respiratory and/or cardiac system
in patients who fail to respond to conventional therapies. If there
is no substantial compromise of cardiac function, veno-venous
(VV) ECMO is preffered over veno-arterial (VA) ECMO due to
its lower risk of complications.[1] Prior reports have described cas-
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Comparison of APACHE IV with APACHE II, SAPS 3,
MELD, MELD-Na, and CTP scores in predicting
in-hospital and 1 year mortality after liver
transplantation
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Background: The Acute Physiology and Chronic Health
Evaluation (APACHE) IV score and Simplified Acute Physiology
Score (SAPS) 3 include liver transplantation as a diagnostic
category.
Methods: The performance of APACHE IV-liver transplantation
(LT) specific predicted mortality, SAPS 3, APACHE II, Model for
End-stage Liver Disease (MELD)-Na, MELD, and CTP scores in
predicting in-hospital and 1 year mortality in liver transplant patients was compared using 590 adult living or deceased liver transplantations that occurred between October 2010 and September
2014 in a single university hospital.
Results: In-hospital mortality and 1-year mortality were 2.9% and
4.2%, respectively. The APACHE IV-LT specific predicted mortality showed better performance, determined by area under the receiver operating characteristics curve (AUC), in predicting in-hospital mortality (AUC 0.91, 95%CI [0.86-0.96]) compared to SAPS
3 (AUC 0.78, 95% CI [0.66-0.90], p = 0.01), MELD-Na (AUC
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0.74, 95% CI [0.57-0.86], p = 0.01), and CTP (AUC 0.68, 95%
CI [0.54-0.81], p = 0.01). The APACHE IV-LT specific predicted
mortality showed better performance in predicting 1 year mortality
(AUC 0.83, 95%CI [0.76-0.9]) compared to MELD-Na (AUC 0.67,
95% CI [0.55-0.79], p = 0.04) and CTP (AUC 0.64, 95% CI
[0.53-0.75], p = 0.03), and also in all MELD groups and in both
living and deceased donor transplantation.
Conclusions: The APACHE IV-LT specific predicted mortality
showed better performance in predicting in-hospital and 1 year
mortality after liver transplantation and showed good discrimination in all MELD groups and in both living and deceased liver
transplantation.

increased up to 35cmH2O with hypotension and bradycardia. We
changed the airway device to cuffed endotracheal plain ID size 7.0,
and a 20G arterial line and an 18G external jugular IV line were
placed. The first electrolyte lab showed Na 94mmol/L, K
3.0mmol/L, Cl 70mmol/L, and we started to infuse 3% NaCl solution and 0.3mcg/kg/min norepinephrine continuously. In addition,
0.5g/kg mannitol was also injected to prevent brain edema. After
confirmation of no uterine perforation, the patient was transferred
to intensive care unit with 3% NaCl solution, 0.1mcg/kg/min norepinephrine infusion and remained intubated. Initial post-operative
chest X-ray showed newly developed patchy ground glass opacity
with prominent interstitial markings in both lungs. The patient's
initial post-operative Glasgow Coma Scale was E3/VE/M6 after reversal of muscle relaxant. And a brain CT scan showed no significant edema. Na correction as well as K replacement were carefully done to control Na increase to be less than 1mmol/L in two
hours. 24 hours after the surgery, the labs were as follows: Na 137,
K 3.9, Cl 108. At post-operative day 3, norepinephrine was discontinued, and the patient was transferred to a general ward with
no further complications and was discharged at post-operative day
6.
Conclusions: Although TURP syndrome is rare during hysteroscopic surgery, we should be careful if the lesion is wide and large
volume of irrigation solution is used. And, no other reported cases
with rapid correction of hyponatremia showed adverse effects on
acute severe hyponatremia during hysteroscopic surgery.
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Rapid self-correction of severe hyponatremia after
hysteroscopic surgery- a case report
Hyung Sang Row, Hannah Lee, Young Gon Shon,
Ho Geol Ryu
Department of Anesthesiology College of Medicine Seoul National
University

Background: During hysteroscopic surgery, hypoosmotic and
electrolyte free solutions are commonly used to irrigate and expand
intrauterine space. However, these solutions can provoke a rare but
fatal condition known as Transurethral Resection of the Prostate
(TURP) syndrome, which causes severe hyponatremia and possible
complications such as pulmonary edema, bradycardia, and hypoxia.
Methods: A 52-year-old, 156cm, 48.5kg female presented recurrent vaginal bleeding and was diagnosed with uterine submucosal myoma. The patient had undergone tumorectomy followed
by chemoradiation therapy for a right frontal lobe glioblastoma and
has been on anti-epileptic drugs. Upon admission, the blood test
showed Hb 6.5g/dL as she had iron deficiency anemia, and an incomplete RBBB on electrocardiogram. For general anesthesia, intravenous 1mcg/kg fentanyl, 2.4mg/kg propofol, and 0.8mg/kg rocuronium through Hartmann solution, and 6 vol% desflurane were
administrated. A laryngeal mask airway was inserted, and the lungs
were ventilated in volume controlled mode. The anesthesia was
then maintained with 6-7 vol% desflurane. The operation was conducted in the lithotomy position and Urosol (2.7% sorbitol and
0.54% mannitol) was used to irrigate without additional pressure.
After 65 minutes of operation, the saturation suddenly dropped to
94% with crackles in both lungs and pinkish fluid was seen upon
oral suction. At this point, 250cc Hartmann solution and 3000cc
* 6 packs of Urosol were administrated, and the urine output was
2500cc with body temperature of 32.6°C. The peak airway pressure
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A comparison of the antiemetic efficacies of
dexmedetomidine and dexmedetomidine/
dexamethasone in highly-susceptible patients: A
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Glycopyrrolate premedication facilitates intubation
Ⓡ
with rigid-videostylet (OptiScope PM 201, KoMAC
Co., Ltd, Seoul, Republic of Korea)
Taeyoung Lim, Yunhong Kim, Hyunsoo Kim, Eunah Cho
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Hospital, Sungkyunkwan University School of Medicine
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(group P, n=39) or the glycopyrrolate group (group G, n=39).
Group G received intramuscular glycopyrrolate 0.005mg/kg one
hour before the surgery, while group P received no premedication.
The amount of secretion was graded under inspection through the
Ⓡ
OptiScope monitor. Grading was done by 4 point scale as follows; 1: dry without secretion, 2: moist, 3: wet but suctioning is
not required to intubate, 4: wet and suctioning is required to
intubate. Time to intubate was defined by the time from the inⓇ
troduction of OptiScope into the mouth to the appearance of the
first capnographic wave. Mean blood pressure and heart rate were
obtained before and 1, 3 and 5 minutes after the intubation. The
presence of desaturation event was recorded.
Results: Premedication with glycopyrrolate improved visualization
of the OptiscopeⓇ effectively in the group G than the group P
(grade1: 16 (41.0%) vs. 9 (23.1%); grade2: 17 (43.6%) vs. 11
(28.2%); grade3: 6 (15.4%) vs. 18 (46.2%); grade4 0 (0%) vs. 1
(2.6%), p=0.017). Intubation time was shorter in the group G (18.5
(15.0-22.0)) than the group P (22.0 (17.9-26.4), p=0.021). There
was no difference in the mean arterial pressure between the groups
during the intubation period. Heart rate was higher in the group
G than the group P at 3 (79.0 ± 13.3 vs. 71.2 ± 12.5, 0=0.009)
and 5 (75.7 ± 12.1 vs. 70.0 ± 11.3, p=0.011) minutes after the
intubation.
Conclusions: Intramuscular glycopyrrolate one hour before the
Ⓡ
surgery facilitates the use of OptiScope by reducing oral secretions providing shorter intubation time.
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Background: We undertook this study to compare the antiemetic efficacies of dexmedetomidine and dexmedetomidine/dexamethasone for
postoperative nausea and vomiting (PONV) prophylaxis in female patients that had undergone breast surgery under sevoflurane anaesthesia.
Methods: A total of 149 female patients (19 - 65 years) were randomly
administered to either normal saline (control group, n = 50), dexmedetomidine of 0.5 μg kg-1 (DEX group, n = 49) or dexmedetomidine of 0.5
μg kg-1 and dexamethasone of 5 mg (dual group, n = 50) 30 min before
the end of surgery. Intravenous fentanyl and ketorolac were used for postoperative PCA. Complete response (no PONV and no rescue medication)
and Rhodes index score were evaluated at 6 and 24 hours after surgery.
Results: During the first 24 hours, incidences of complete response to prophylaxis were significantly different in the control,
DEX, and dual groups (30%, 60%, and 76%, respectively, p ＜
0.001). Compared to the DEX group, the incidence of complete
response was significantly higher in the dual group during first 1
to 6 hours (61% vs. 80%, p = 0.040) and during the 6 to 24 hour
postoperative period (71% vs. 88%, p = 0.040). Rhodes index
scores were significantly lower in the DEX and dual groups than
in the control group from 1 to 6 h and from 6 to 24 h (p values
＜ 0.001) after surgery.
Conclusions: Combined dexmedetomidine/dexamethasone prophylaxis reduced the incidence of PONV more effectively than
dexmedetomidine alone during first 24 hours after surgery in highly-susceptible female patients.
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Background: OptiScopeⓇ(PM 201, KoMAC Co., Ltd, Seoul,
Republic of Korea) is the one of the newer intubating devices incorporating imaging technologies. With direct visualization of the
airway structure, it allows optimal endotracheal intubation even in
the difficult situations. For successful intubation with the
Ⓡ
OptiScope , clearing of oral secretion is important. Airway secretions might obscure the visual field, resulting in multiple intubation
attempts, longer intubation time and desaturation. Therefore, we
aimed this study to evaluate the efficacy of glycopyrrolate in faciliⓇ
tating the use of OptiScope .
Methods: In this double-blinded randomized controlled study, 78
patients were randomly allocated into the non-gylcopyrrolate group
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dure with a high failure rate. Pentax-Airway scope (AWS) is an
advanced device that implements a video-assisted technique. We
designed this prospective, randomized controlled trial to evaluate
the effectiveness of each laryngoscope, and determine whether intubation education with Pentax-AWS would be useful for novices
in normal airways compared to direct laryngoscopy (Macintosh).
Methods: Eleven intern doctors without intubation experience performed intubations sequentially with each device 60 times on a
manikin and 10 times in adult patients. Successful intubation time,
percentage of glottic opening (POGO) score, intubation attempts
and dental injuries were analyzed to assess the degree of acquired
intubation technique.
Results: Successful intubation time decreased as the number of
intubations performed increased (p＜0.001, p=0.03) and was significantly shorter with the Pentax-AWS [22.6 (7.3) vs. 29.6 (10.0);
p＜0.001, 33.0 (8.0) vs. 44.7 (5.6); p＜0.001] in both manikin and
clinical studies. Pentax-AWS was also associated with higher
POGO scores [81.7 (8.9) vs. 55.1 (13.2); p＜0.001, 80.9 (9.7) vs.
49.6 (16.5); p＜0.001] and fewer intubation attempts (p=0.002,
p=0.001). Fewer dental injuries were observed with Pentax-AWS
in the manikin study (p＜0.001). We observed lower mean blood
pressure in the P group at 1 minute after intubation (p=0.03) and
5 minutes after intubation (p=0.03) than in the M group.
Conclusions: Novices performed intubation more rapidly with an
improved laryngeal view using Pentax-AWS. Additionally, compared to the direct laryngoscope, the acquisition of intubation technique by Pentax-AWS was easier in patients with a normal airway.
Therefore, although direct laryngoscopy must be trained as a primary technique, we suggest the intubation education with a video
laryngoscope such as the Pentax-AWS should be mandatory in addition to direct laryngoscope training.
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A double-knotted pulmonary artery catheter with
large loop in the right internal jugular vein: A case
report
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Efficacy of Pentax-airway scope compared to
Macintosh laryngoscope in novice personnel: a
prospective randomized, controlled study
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Background: Endotracheal intubation is an essential technique for
adequate ventilation via maintenance of airway patency. Although
using direct laryngoscopy is a fundamental method for endotracheal intubation, this technique is regarded as a difficult proce-

Background: A pulmonary artery catheter (PAC) knot is a rare,
but well-known complication. We report a case of a double-knotted
PAC with a large loop, which has been rarely reported in literature.
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Methods: A 40-year-old man (weight, 64 kg; height, 174.2 cm)
classified as having American Society of Anesthesiology class Ⅲ,
was admitted to our institution for liver transplantation for hepatocellular carcinoma. He had no underlying disease, and his echocardiogram was normal. Anesthesia was induced via an intravenous
injection of 14 mg etomidate and 20 mg of cisatracurium, and intubation was performed. Cannulation was performed on the right
radial artery and the dorsalis pedis artery. Using ultrasonography,
the femoral vein and the right internal jugular vein (IJV) were
cannulated. An advanced venous access high-flow device (AVA
HF, Edwards Lifesciences LLC, Irvine, California, USA) was used
for the cannulation of the right IJV, through which a PAC
(Swan-Ganz CCOmbo V, Edwards Lifesciences LLC, Irvine,
California, USA) was inserted. Although the entry of the PAC into
the right ventricle (RV) was confirmed through pressure monitoring via the distal port of the PAC, it could not be inserted into
the pulmonary artery. Consequently, surgery was performed while
RV pressure was monitored. During surgery, an RV wave disappeared, and a right atrium (RA) wave appeared. We considered
this as a sign of the PAC falling into the RA, so we tried reinserting the PAC. After repeated attempts, the PAC was inserted 80
cm deep incidentally. However, since no wave change was observed, we started deflating and pulling the balloon. At the 30-cm
mark, the PAC could no longer be inserted or pulled. Therefore,
we viewed the PAC through fluoroscopy after surgery and removed it. The fluoroscopy performed immediately after surgery revealed a double-knotted catheter with a large loop in the right IJV,
so we surgically removed it. A small skin incision was made at
the site of PAC insertion, so a venotomy could be performed. The
patient was discharged without any complications.
Conclusions: Insertion of PACs can be performed more safely
by monitoring the movement of the catheter under the fluoroscopy
or TEE. Deep insertion or repeated attempts should be avoided
when the catheter cannot be inserted into the pulmonary artery.
Physicians should be more careful about performing PAC insertions in patients who have RVE, and are thus more prone to
knotting, or risk factors for PAC placement such as old age, female
sex, pulmonary HTN, coagulation disorders, anticoagulation therapy, and hypothermia.

Effects of Nefopam on emergence agitation after
general anesthesia for nasal surgery
Seok Jun Choi, Tae-Yun Sung, Choon-Kyu Cho,
Po-Soon Kang
Konyang University
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Background: Emergence agitation (EA) can occur frequently after nasal surgery. N-methyl-D-aspartate (NMDA) receptor antagonist and analgesics such as fentanyl showed efficacy in preventing EA. Nefopam inhibits NMDA receptor and shows potent analgesic effect. We investigated
the effect of nefopam on EA in patients who undergoing nasal surgery.
Methods: In this prospective, double blind study, 100 adult patients
were allocated randomly into one of two group (each of n = 50). Patients
received nefopam 20 mg with 98 ml of saline for 20 min after induction
of anesthesia (nefopam group) or 100 ml of saline (control group) as the
same manner. EA was defined as any Richmond Agitation-Sedation Scale
(RASS) score ≥ +2, with severe EA defined as RASS ≥ +3. Incidence
of EA, time for extubation, grade of cough using four-point scale, hemodynamic parameters (heart rate, mean blood pressure) and requirements
of cardiovascular drugs, analgesics and antiemetics, and adverse events
were evaluated by the observer blinded to the group allocation.
Results: The overall incidence of EA was lower in nefopam group than
control group [34% (17/50) vs. 54% (27/50), respectively; P = 0.044].
The incidence of severe EA was also lower in the nefopam group than
in the control group [8% (4/50) vs. 38% (19/50), respectively; P =0 .001].
Heart rate was higher in the nefopam group than the control group from
the end of surgery to 3 min after extubation (P = 0.008). Time for extubation and adverse events were similar between two groups.
Conclusions: Nefopam infusion is effective in preventing the EA
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after nasal surgery without delayed extubation. However, increase
of heart rate needs caution.
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Ewha Womans University

Background: A sudden hypotension can be caused by various
reasons during an anesthesia. The primary causes of anaphylaxis
and anaphylactoid reaction during anesthesia are muscle relaxants,
latex and antibiotics. We report three cases of anaphylactoid reactions by intradermal skin test-negative antibiotic in different
conditions.
Methods: Case 1. A 55-year-old woman who had no allergic history recieved an axillary brachial plexus block (BPB) to undergo
open internal fixation for a left radial head fracture. Preoperative
evaluations were normal except for elevated liver enzymes. Ten
minutes after performing an axillary BPB with 30ml of 1.5% lidocaine, 2nd generation cephalosporin (yamatetan 2g) mixed to normal saline 100 ml was started to inject intravenously. Five minutes
after that, hypotension, tachycardia and whole body rash occurred.
Hypotension persisted despite repetitive ephedrine, epinephrine and
rapid crystalloid infusion. Thirty minutes later, blood pressure was
restored to 80/50mmHg, then general anesthesia was induced and
operation was started. Case 2. A 58-year-old woman who had a
hypertension, DM and no allergic history recieved a general anesthesia to undergo an arthroscopic repair for full thickness rotator
cuff tear. After an arrival in the operating room, an interscalene
BPB with 12ml of 0.5% ropivacaine including dexamethasone 5mg
were performed under sedation with midazolam and fentanyl. After
that, anesthesia was induced with1% propofol, fentanyl and
rocuronium. Fifteen minutes later,2nd generation cephalosporin
(zinperazone 2g) mixed to normal saline 100 ml was started
slowly. Five minutes later, hypotension and desaturation occurred.
With methysol and repetitive epinephrine injection, a central venous catheter was inserted to an internal jugular vein and a
2500-ml crystalloid solution was infused. The operation was postponed because hypotension persisted despite resusitation. About 90
minutes later, blood pressure was restored to the satisfactory level
and the patient was tranferred to the intensive care unit. Case 3.
A 37-year-old man who had no allergic history recieved a general
anesthesia to undergo an open internal fixation for right distal tibiofibular fracture. He had a positive response to an intradermal
skin test with2nd generation cephalosporin (yamatetan), so instead
of that, fluoroquinolone (cravit 500mg) was prescribed. Five minutes after induction of general anesthesia with a propofol, fentanyl
and rocuronium, fluoroquinolone was injected slowly. Five minutes
later, an edematous redness along the vein was detected (Figure
1) but the other vital signs were stable. The antibiotic was stopped,
and the operation was undergone uneventfully.
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Case series of anaphylactoid reaction by skin
test-negative antibiotics
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Background: The Swan-Ganz catheter was introduced in 1970
and has been used extensively for diagnosis and treatment. It plays
an important role in assessing the hemodynamic status of patients
with cardiac surgery or in the intensive care unit and in determining the diagnosis and treatment direction of pulmonary
hypertension. However, pulmonary artery catheters are invasive
and may cause some complications. We report a case of the occurrence of knot of catheter which is one of the complications of pulmonary artery catheter insertion.
Methods: A 60-year-old female patient was scheduled for cadaveric liver transplantation due to fulminant hepatitis. At the time of
operation, the Swan-Ganz catheter was necessary to be inserted into the left innominate vein via supraclavicular approach, because
the size of internal jugular vein was very small and even the 7
French central venous catheter and the 12 French hemodialysis
catheter had already been in place. The Swan-Ganz catheter was
ballooned after being inserted to the depth of about 20cm. At the
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Interventional removal of knotted pulmonary artery
catheter - Case report -
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insertion of 30cm, pressure increased abnormally. The wave form
appeared to be indistinguishable and the catheter did not enter the
right atrium well. After three times of attempts, we decided to proceed the operation without catheter insertion. In the process of removing the catheter, we felt resistance and could not pull out, so
we suspected knot of catheter and confirmed it by X-ray. The knot
was located at the junction of the right atrium and superior vena
cava. On the day after surgery, we considered to untie the knot
backwards using guide-wire in the interventional procedure room.
We first performed skin sterilization widely including Swan-Ganz
catheter by using povidone, then cut the catheter at the point 50cm
TM
Ⓡ
approximately.We inserted 0.018 inch wire (V-18 , ControlWire ,
Boston Scientific, USA) at the distal lumen of Swan-Ganz catheter.
After confirming the loosening of knot, we removed Swan-Ganz
catheter.
Conclusions: It is thought that it might be possible to untie the
knot because the knot was not so tight. If we had removed the
knot percutaneously, there would have been an increased probability of difficulty of bleeding control and vascular injury because
the patient had an increased susceptibility to bleeding and the catheter was inserted deeply. If there is resistance at the time of pulmonary artery catheter withdrawal, it may be a safety way to remove
knot after confirming the presence of knot by X-ray instead of pulling the catheter which may makes it tighter.
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Conclusions: In the first patient, a toxicity of local anesthetics
should be ruled out because the patients underwent an axillary
block ten minutes ago. In the second patient, the symptom happened after an interscalene block with a small volume of local anesthetic and an induction of general anesthesia. In the last patient,
the prominent skin lesion arose from a fluoroquinolone, which is
are commonly used in patients with a history of beta-lactam allergy
to avoid allergic reactions. We should be fully aware of clinical
symptoms and possibilities of anaphylactoid reactions and that it
can be occur in various situations, which enable quick detection
and treatment.
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L/min/m2 in each group at 30 min after onset of laparoscopy (p
= 0.715). The pulmonary compliance was higher but the surgical
condition was poorer in the low intra-abdominal pressure compared
to the standard pressure (both p ＜ 0.001). Other variables were
comparable between groups.
Conclusions: Consequently, when considering cardiopulmonary
effects and surgical conditions, the standard intra-abdominal pressure may be preferable to the low pressure for laparoscopic
surgery.
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Lower intra-abdominal pressure has no
cardiopulmonary benefits during laparoscopic
surgery: a double-blind, randomized controlled trial
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A comparison between single lightwand intubation
and video-laryngoscope guided lightwand intubation
in simulated cervical spine-immobilized patients

University, 2Department of Surgery College of Medicine Seoul National
University

Background: Higher intra-abdominal pressure may impair cardiopulmonary functions during laparoscopic surgery. While 12−15
mmHg is generally recommended as a standard pressure, it is controversial about the benefits of lower intra-abdominal pressures.
We thus studied whether the low intra-abdominal pressure compared to the standard pressure improves cardiopulmonary performances during laparoscopic surgery.
Methods: Patients were randomized according to the intra-abdominal pressure and neuromuscular blocking level during laparoscopic colorectal surgery: the low-pressure (8 mmHg) with
deep-block (post-tetanic count 1−2), standard-pressure (12 mmHg)
with deep-block, and standard-pressure with moderate-block
(train-of-four count 1−2) groups. During the laparoscopic procedure, we recorded cardiopulmonary variables including cardiac index or pulmonary compliance, and surgical conditions. We also assessed pain intensity and recovery time of bowel movement after
surgery. The primary outcome was the cardiac index 30 min after
onset of laparoscopy.
Results: Patients were randomized into the low-pressure with
deep-block (n = 44), standard-pressure with deep-block (n = 44),
and standard-pressure with moderate-block (n = 43) groups. The
mean (SD) of cardiac index was 2.7 (0.7), 2.7 (0.9), and 2.6 (1.0)

Ha Yeon Kim1, Byungwoong Ko2, Hei Jin Yoon2,
Eun Jung Kim2, Bon Nyeo Goo2
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University College of Medicine

Background: Although a lightwand is effective in limited cervical
movement because of not requiring direct vision of vocal cord, its
blind technique makes it difficult to make tracheal intubation. We
hypothesized that the combined use with video-laryngoscope and
lightwand would improve success rate and time of intubation.
Methods: In this a prospective single-blind randomized study, the
318 patients under general anesthesia were randomly assigned into
one of the following groups with 1:1 ratio: the single lightwand
group (group L) or the video-laryngoscope guided lightwand group
(group VL). After applying fitted semi-hard cervical collar, group
L was intubated with conventional method of lightwand. In group
VL, after video-laryngoscope was firstly inserted into the oral cavity until the epiglottis tip was visible, the lightwand intubation was
performed toward under the middle of the epiglottis.
The data including success rate of intubation, intubation time, and
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Persistent atrial fibrillation during central venous
catheter insertion
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Background: Central venous catheter (CVC) insertion is a common and important perioperative procedure. Catheterization-related
complications include infectious, mechanical and thrombotic
conditions. The most common cardiac arrhythmias are atrial and
ventricular premature beats, and it is related to the insertion depth
of the guidewire. Almost arrhythmias disappear after removal of
the guidewire1. Persistent atrial fibrillation (AF) induced by CVC
insertion is a rare complication. Therefore, we report a case of persistent AF during right subclavian vein cannulation.
Methods: A 54- year old man (161 cm/71 kg) was admitted for
elective craniotomy to remove a recurrent anaplastic meningioma.
The patient had hypertension. The preoperative electrocardiogram
(ECG) showed left ventricular hypertrophy (LVH), and the transthoracic echocardiography showed mild left atrium enlargement
(LAE). General anesthesia was induced with 2% of propofol, remifentanil and rocuronium. 20-gauge catheter was inserted in left
radial artery and CVC was inserted in the right subclavian vein
Ⓡ
using an ARROWg+ard Blue Catheter. When the guidewire was
inserted approximately 20 cm, suddenly paroxysmal AF occurred
(fig.1). We immediately withdrew the guidewire by 7 cm, but AF
was persisted. After removing the guidewire, phenylephrine and
diltiazem were infused during the operation. The surgery was uneventfully concluded. The endotracheal tube was extubated and the
patient was transported to the intensive care unit. The patient had
2.5 mg of concor (β antagonist) per orally, and AF was reversed
on POD 30.
Conclusions: CVC insertion is an important procedure for the
maintenance of stable hemodynamics and the injection of fluids
during surgery. Over-insertion (＞ 20 cm) of the guidewire can
stimulate the myocardium or the superior vena cava. Moreover, it
could also injure the right atrium through mechanical irritation, and
cause an electrical change in the atrial conduction. Persistent AF
after CVC insertion is a rare. In our case, AF was sustained for
30 postoperative days. In non-cardiac surgery, AF is provoked by
the combination of several mechanisms and factors. Our patient
was at a high risk of AF due to hypertension, smoking, alcohol,
LVH, and LAE. Although the pulmonary veins are the most common sites of ectopic focal triggers, ectopic foci can arise at the
posterior LA, the ligament of Marshall, the coronary sinus, the
vena cava, septum and appendages2. We assumed that the patient
had multiple firing foci. AF after surgery has been associated with
severe outcomes, including an increased risk of stroke, mortality,
and length of hospital stay. Control of the heart rate and rhythm
are the therapeutic mainstays. If the patient is symptomatic or hemodynamically unstable, physicians must consider electrical or
pharmacological cardioversion. We reported persistent atrial fibrillation that occurred during CVC insertion. Anesthesiologists
should monitor the risk of arrhythmia development carefully during

airway complications were compared between two groups.
Results: There were no significant differences in baseline characteristics between the two groups. The success rate of intubation
at the first attempt was higher significantly in group VL than group
L (group L vs. VL; 66% vs. 90%; P＜0.001). Although successful
intubation time was comparable between two groups, the total intubation time including failed intubation within 3 attempts were
significantly shorter in group VL than group L (mean ± standard
deviation; group L vs. VL; 52 ± 52 sec vs. 35 ± 34 sec, P=0.001].
Postoperative complications including oral mucosal bleeding,
hoarseness and sore throat score at 1h and 24h after surgery were
significantly lower in group VL than group L (all P ＜0.05).
Conclusions: In simulated difficult airway, tracheal intubation using the video-laryngoscope guided lightwand increased the success
rate in first attempt and reduced the total intubation time. In addition, video-laryngoscope guided lightwand intubation had advantages in postoperative airway complications, compared with single
lighwand intubation.

a thyroid cancer with tracheal invasion. He was scheduled to have
a total thyroidectomy and primary closure of the trachea. He was
167.2cm and 75.1kg with body mass index 26.9. He had a hypertension, diabetes mellitus, which were well controlled with
medication. During preoperative evaluation, no restriction on neck
movement and Mallampati grade 1 was noticed. Other tests were
also unremarkable. General anesthesia was induced with bolus of
propofol, esmeron and remifentanil infusion. Although his neck
was fully extended, vocal cord cannot be visualized due to anterior
placement of glottis. McGrath videolaryngoscope was used during
second try. Although visualization of vocal cord was successful,
we failed to insert #8.0 EMG ET into trachea. It was stuck after
passing the vocal cords. We did not use a stylet at that time, because inducing an acute angle at distal end of EMG ET could make
electronic wire fall apart from the tube. To ventilate the patient,
we intubated him with #8.0 Mallinckrodt TaperGuard tube. After
confirming the proper position, we tried to insert #7.0 EMG ET
using tube exchanger but it again failed to advance just after passing the vocal cords. We decided to bend the #7.0 EMG ET to form
a hockey stick shape with a stylet and intubation was successful.
Total operation time was 110 minutes. Surgery was proceeded as
planned. General anesthesia was maintained with desflurane, nitrous oxide and remifentanil. Peak airway pressure was around
18cmH2O and air leakage was not occurred. However, at the end
of surgery, signal from right recurrent laryngeal nerve was lost.
After confirming adequate self-respiration, very gently we pulled
the EMG ET to avoid injuries to vocal cords but failed to extubate
the EMG ET tube. We inspected glottis opening using videolaryngoscope, but vocal cord was intact. We pulled the EMG ET
a little harder and shrinked cuff was passed the vocal cords. To
our surprise, one of electronic wires was over the cuff not inside
the cuff, which is the normal position. No clinically adverse events
was observed postoperatively.
Conclusions: We suspect a few reasons for the difficulties during
extubation in this case. First, EMG ET is a silicon based tube
which become very soft after intubated in the trachea. This can
lead to a kinking of the tube especially in case of unfavorable
anatomy. Second, nitrose oxide was used. It can increase the pressure of the endotracheal cuff, which can be stuck to the mucosal
wall of the trachea. Third and the most important, we bent the
EMG ET to make an acute angle at distal side. It could make a
wire to detach and function as a flap inside the cuff which can
stuck below the vocal cords or other laryngeal structures. EMG
ET should not be bent whenever possible and if it must be, anesthesiologist should well aware of the possibilities of the detachment of the wire.

CVC insertion, and avoid deeper and violent insertion of the
guidewire.
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Bending of electromyographic endotracheal tube for
a difficult airway leads to accidental detachment of
electric wire
Hyungmook Lee, Kwangook Moon, Sungjin Hong
Department of Anesthesiology Catholic University Medical College

Background: To prevent recurrent laryngeal nerve injuries,
NIM-ResponseⓇ Nerve Integrity Monitoring System (Medtronic,
Jacksonville, FL, USA) with electromyographic endotracheal tube
(EMG ET) is commonly used during thyroidectomy. EMG tube is
a silicon based reinforced tube with two electronic wires attached
alongside it. We present a case of difficult intubation with EMG
tube which leads to the detachment of the electronic wire and eventually a difficult extubation.
Methods: Sixty-four years old male patient was diagnosed to have
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tween the two groups. The location of airway tip was graded by
fiberoptic bronchoscope as; 0: airway obstructed by tongue, 1: epiglottis visible, 2: airway touches epiglottis tip, 3: airway passes
beyond epiglottis tip.
Results: Compared with group O, group N significantly decreased
the PIP (25.7 [18.4 - 30.1] vs. 17.7 [15.9 − 19.0], P＜ 0.001,
Group O and N, respectively) and increased tidal volume and
EtCO2 during mask. In the bronchoscopic findings, airway obstruction was more frequent in group N (P＜ 0.001).
Conclusions: Compared with oral airway, nasal airway inserted
in the oral airway facilitates the mask ventilation by promoting the
patency of airway.
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Comparison of the efficiency of oral airway and
nasal airway inserted in the oral airway during
mask ventilation
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The association of early postoperative albumin level
with acute kidney injury in elderly patients
undergoing Intramedullary nailing for
intertrochanteric femoral fracture
Jeong Ho Rho, Kyung Hee Koh, Mee Ju Lee, Bum Joon Joo,
Hyeon Ju Shin
Department of Anesthesiology and Pain Medicine College of Medicine,
Korea University

Background: Hypoalbuminemia has been reported to be an independent
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Background: The purpose of this study was to investigate the efficiency of nasal airway inserted in the oral airway during mask
ventilation
Methods: Sixty patients undergoing general anesthesia were randomly assigned to either oral airway group (group O) or nasal airway inserted in the oral airway group (group N). In both group,
2 mg/kg of propofol was infused intravenously and mask ventilation was performed in the sniffing position without head extension or jaw thrust. The facial mask was tightly fixed on the face
with both hands. The patients were ventilated with a volume-controlled ventilator with O2 flow of 10 l/min, tidal volume of 10
ml/kg (IBW), and respiratory rate of 10 /min. Before the start of
mask ventilation, airway was placed in the oral cavity. Oral airway
was used in group O and nasal airway inserted in the oral airway
was used in group N. The sizes of the airway were 4 (oral) and
ID 6.5mm (nasal) in male patients and 3 (oral) and ID 6.0 mm
(nasal) in female patients, respectively. The airway was fixed in
the oral cavity using adhesive silk tape. Peak inspiratory pressure
(PIP), tidal volume and end-tidal CO2 (EtCO2) were compared be-
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risk factor for acute kidney injury (AKI). However, little is known about
the relationship between the albumin level and the incidence of AKI in
elderly patients undergoing hip surgery. The aim of our study is to assess
incidence and risk factors for AKI and to evaluate the relationship between
albumin level and AKI following intramedullary nailing(IMN) for intertrochanteric femoral fracture in elderly patients(≥65 years).
Methods: The study was included a retrospective review of medical
records of consecutive patients who underwent IMN for hip fracture
between January 2013 and December 2015. Patients who had AKI
at admission, severe liver dysfunction or liver disease, renal replacement therapy and inncomplete data were excluded. The patients were
divided into 2 groups according to the lowest serum albumin level
within 2 postoperative days (POD2_alb level＜3.0g/dL vs ≥
3.0g/dL). Data were retrieved from the Hospital Information System,
including demographic data, ASA PS classification, underlying disease, preoperative medication, lab findings(preoperative and postoperative), anesthetic technique, anesthetic time, operative time, intraoperative crystalloid and colloid amount, use of vasopressors and diuretics, intraoperative urine output, intraoperative lowest systolic blood
pressure, incidence and stage of AKI, admission of intensive care
unit and hospital stay. The main result of the present study was to
define the incidence of AKI analyzed by KDIGO criteria. The incidence of AKI was described by a change in the serum Cr(sCr) level
on postoperative days 1 to 7 compared with the baseline sCr level,
described as the latest concentration measured before surgery.
Results: A total of 246 patients who underwent intramedullary nailing for intertrochanteric femoral fracture were included in this study.
AKI occurred in 19 (7.7%) patients. The incidences of stage 1 were
17 (6.9%) and stage 2 were 2 (0.8%), respectively. There was no stage
3 and 4 AKI in our study population. Univariate analysis revealed that
BMI(OR, 1.18; 95% CI, P=0.004), eGFR(OR, 0.96; 95% CI, P=0.012),
use of ACEi/ARB(OR, 2.86; 95% CI, P=0.034), CRP(OR, 1.02; 95%
CI, P=0.004), BUN(OR, 1.12; 95% CI, P＜0.001), sCr(OR, 3.09; 95%
CI, P=0.008), general anesthesia(OR, 0.256; 95% CI, P=0.034), intraoperative colloid amount(OR, 1.003; 95% CI, P=0.002), anesthetic
time(OR, 1.016; 95% CI, P=0.01). Multivariate analysis revealed that
preoperative sCr (OR, 5.09; 95% CI, P＜0.001) and intraoperative colloid amount (OR, 1.004; 95% CI, P=0.005) were risk factors for AKI
by the KDIGO criteria. However, no correlation was found between
POD2_alb level＜3.0g/dL and AKI.
Conclusions: AKI occurred in 7.7% of patients who underwent
IMN for intertrochanteric femoral fracture. Preoperative sCr and intraoperative colloid amount were independent risk factor for AKI
using the KDIGO criteria. However, POD2_alb level＜3.0g/dL
was not associated with AKI. Further prospective study will be
necessary to approve the relationship between above risk factor and
AKI in patients with IMN for intertrochanteric fomoral fracture.
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Comparison of supraglottic airway (air-q) and
endotracheal tube during general anesthesia with
cerebral aneurysm coil embolization : randomized
controlled study
Yeomyung Yoon, Wonhyung Lee, Yoonhee Kim,
Chaeseong Lim, Boohwi Hong, Jiho Park, Seokhwa Yoon
Department of Anesthesiology and Pain Medicine College of Medicine
Chungnam National University

Background: Intubation leads to hypertension and tachycardia in
most patients. Temporary hypertension and tachycardia may not be
a major problem in healthy adults, but patients with cerebral aneurysms are at risk for spontaneous rupture. The purpose of this study
was to evaluate the hemodynamic changes induced by tracheal intubation and Air-Q insertion during induction of anesthesia in patients
undergoing coil embolization in patients with cerebral aneurysm.
Methods: A total of 40 unruptured cerebral aneurysm patients were
randomly assigned to two groups. In ETT group, endotracheal tube was
inserted after induction, and SGA group maintained mechanical ventilation by inserting Air-Q after induction. The vital signs of the patients
were measured. The time of the procedure was before the induction,
before and after the insertion, 5 minutes and 10 minutes after the
insertion. Also, Tidal volume difference, postoperative adverse effect
(cough, wheezing, airway spasm), hospital days, and ICU residence
time were measured. Primary outcome is post intubation systolic BP.
Results: There was no difference in demographic profile between
the two groups. Changes in HR and systolic BP before and after intubation were significantly different between the two groups(HR :
14.9 ± 22.7 vs -0.5 ± 10.8, p-value 0.009 , SBP : 32.1 ± 37.3 vs
8.7 ± 26.3, p-value 0.028 ), but diastolic BP did not differ(29.1 ±
40.4 vs 13.5 ± 21.7 p-value 0.132). There was no difference in other
outcomes such as adverse effect and hospital day postoperatively.
Conclusions: Induction of anesthesia by SGA during cerebral
aneurysm coil embolization assures hemodynamic stability compared with ETT. There were no significant differences in prog-

396

Poster Session
vant association exists between intraoperative hypothermia and POI
within the setting of an enhanced recovery after surgery (ERAS) program in adult patients who underwent laparoscopic colorectal surgery.
Methods: We performed a retrospective review of consecutive patients who had laparoscopic colorectal surgery for malignant lesions between April 2016 and January 2017 at our institution. All
were on the ERAS protocol.
Results: In total, 637 patients were analyzed, of whom 122 (19.2
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nostic factors such as respiratory complication or hospital day. This
should be further studied as a preliminary study in progress.
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A retrospective analysis of the relationship between
intraoperative hypothermia and postoperative ileus
after laparoscopic colorectal surgery
Eun Jee Lee, Ji Won Choi, Jin Kyoung Kim, Duk Kyung Kim
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: Postoperative ileus (POI) is known to be the single
largest factor prolonging the length of hospital stay following gastrointestinal surgery. We planned to determine whether a clinically rele-
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%) developed clinically and radiological diagnosed POI. Overall, 530
(83.2%) patients experienced intraoperative hypothermia. Patients with
POI had a mean lowest core temperature of 0.2°C lower than those
without (35.3 ± 0.5°C vs. 35.5 ± 0.5°C, P = 0.003) (Table 1). While
independences of intraoperative hypothermia was not confirmed in the
multivariate logistic regression analysis, the following four variables
were found to be significantly associated with POI: high age-adjusted
Charlson comorbidity index score, long duration of surgery, high maximum pain score during postoperative three days, and large total dose
of opioids used during postoperative three days (Table 2). Patients with
hypothermic had significant delays in both progressing to soft diet and
discharge from the hospital than those without.
Conclusions: Though intraoperative hypothermia was not found
as an independent risk factor of POI, it caused a delayed discharge
from hospital in patients undergoing laparoscopic colorectal surgery incorporating an ERAS program.

(ISBPB) procedure in arthroscopic shoulder surgery before general
anesthesia.
Methods: We randomly assigned patients scheduled for arthroscopic shoulder surgery to receive either cotton blanket (not
pre-warmed, group C, n = 26) or forced-air warming device
(pre-warmed, group F, n = 26). Temperature was recorded every
15 minutes from entering the operating room until leaving post-anesthetic care unit (PACU). Shivering and thermal comfort scale
were evaluated during their stay in the PACU.
Results: There were significant differences in body temperature
between group C and group F from 30 minutes after induction of
general anesthesia to 30 minutes after arrival in the PACU (P ＜
0.05). The median duration of prewarming in group F was 14 min
(range: 9−23 min). There was no significant difference in thermal
comfort scale or shivering between the two groups in PACU.
Conclusions: Our results showed that short-term prewarming using a forced-air warming device during ISBPB in arthroscopic
shoulder surgery had beneficial effect on perioperative
hypothermia.
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Effect of short-term prewarming on body
temperature in arthroscopic shoulder surgery
Kwang Seob Shin, Guie Yong Lee, Eun Hee Chun,
Youn Jin Kim, Won Joong Kim
Department of Anesthesiology and Pain Medicine School of Medicine
Ewha Womans University

Background: Hypothermia (＜ 36°C) is common during arthroscopic shoulder surgery. It is known that 30 to 60 minutes of prewarming can prevent perioperative hypothermia by decreasing
body heat redistribution. However, the effect of short-term prewarming (less than 30 minutes) on body temperature in such surgery has not been reported yet. Therefore, the aim of this prospective study was to investigate the effect of short-term prewarming for less than 30 minutes using forced-air warming device on
body temperature during interscalene brachial plexus block
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Comparison between Dexmedetomidine and
Remifentanil for hemodynamic response of
Epinephrine local injection in patient with
endoscopic sinus surgery under general anesthesia

Department of Anesthesiology and Pain Medicine College of Medicine,
Korea University
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Background: Improving visualization of the surgical field is a major
concern of anesthesiologists and otolaryngologists in endoscopic sinus
surgery (ESS). Vasoconstriction achieved by the topical epinephrine injection is used with controlled hypotensive anesthesia in ESS. However,
increased hemodynamic fluctuations can be caused by epinephrine local
injection. We compared the efficacy of dexmedetomidine and remifentanil hydrochloride in hemodynamic response of epinephrine local
injection, intraoperative field conditions and recovery during ESS.
Methods: Fifty patients (American Society of Anesthesiologists
physical status I and II) scheduled for elective endoscopic sinus
surgery were enrolled in this prospective, double-blinded, randomized study. Patients were randomly divided two groups as
Dexmedetomidine (D) and Remifentanil (R). Dexmedetomidine 1
mcg/kg over 10 minutes at anesthesia induction was received in
D group, followed by 0.4 to 0.8 mcg/kg/hr infusion during maintenance, whereas R group received remifentanil 1 mcg/kg over 1
minute at anesthesia induction, followed by 0.2 to 0.4 mcg/kg/min
infusion during maintenance. Hemodynamic parameters (systolic
blood pressure (SBP), diastolic blood pressure (DBP), mean blood

Saturday¸ November 4

Yookyung Jang, Jeong Jun Park, Hyub Huh, Sung-Uk Choi,
Seung Zhoo Yoon, Choon Hak Lim, Hye Won Shin,
Hye-Won Lee, Hae-Ja Lim, Jang Eun Cho

Friday¸ November 3

References
1. Kim H, Ha SH, Kim CH, Lee SH, Choi SH. Efficacy of intraoperative dexmedetomidine infusion on visualization of the surgical field in endoscopic sinus surgery. Korean J Anesthesiol
2015; 68: 449-54.
2. Ayoglu H, Yapakci O, Ugur MB, Uzun L, Altunkaya H, Ozer
Y, et al. Effectiveness of dexmedetomidine in reducing bleeding
during septoplasty and tympanoplasty operations. J Clin Anesth
2008; 20: 437-41.

Thursday¸ November 2

pressure (MBP) and heart rate (HR)), intraoperative field conditions, sedation and pain in the postanesthesia care unit (PACU)
were evaluated.
Results: SBP, DBP, MAP and HR at pre and post-epinephrine
local injection were not significantly different between the two
groups. The R group showed better intraoperative field conditions
with lower surgical score compared to the D group (p = 0.011).
At the time of PACU arrival, sedation scale (MOAA/S) was significantly lower in D group (p ＜ 0.001). There were no significant
differences in VAS score at PACU between the two groups.
Conclusions: Continuous infusion of dexmedetomidine provide a
similar hemodynamic stability during peri-epinephrine local injection, as remifentanil infusion in patients undergoing ESS.
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Asystole following neostigmine administration in
elderly patient: A case report

Oculocardiac reflex and oculorespiratory reflex
during strabismus surgery in spontaneously
breathing patients

Jeongseob Kim, Sang Kyi Lee, Ji-Seon Son, Jeongwoo Lee

Jin Joo1, Youngchan Kim1, Sun Young Shin2

Department of Anesthesiology and Pain Medicine, Chonbuk National
University Hospital

Background: Neostigmine is a parasympatomimetic agent. It is
an anticholinesterase used to reverse neuromuscular blockade.
Anticholinesterases may increase the release of acetylcholine from
nerve terminal. Predominant Muscarinic effect on the heart is a vagal like bradycardia that can progress to sinus arrest. We report
a case of asystole immediately after the administration of 0.4 mg
glycopyrrolate and 2.5 mg neostigmine after the completion of laparoscopic radical prostatectomy.
Methods: A 80 years old man was admitted for laparoscopic radical prostatectomy of malignant neoplasm of prostate. Ten years
ago, he had undergone surgery for hip fractures under general
anesthesia. The usual anesthetic monitors were employed.
Preoperative work-up was normal and patient underwent induction
anesthesia by propofol and rocuronium and maintained by desflurane and remifentanil infusion. The intraoperative course was
uneventful. For reversal of muscle relaxation, patient was given neostigmine 2.5 mg and glycopyrrolate 0.4 mg. After injection of reversal agents mixture showed an episode of sudden asystole on
electrocardiography (ECG) of monitor. The pulse of the carotid artery was not palpable. Resuscitation was started immediately. After
5 min of chest compression, the ECG recording reverted rapidly
to sinus rhythm at a rate of 90 beats/min. Recovery was thereafter
uneventful.
Conclusions: The muscarinic action of neostigmine on the heart
causes bradycardia, A-V conduction defects and even asystole.
Neostigmine must be cautiously administered in order to reverse
neuromuscular blockage.

1

Department of Anesthesiology Catholic University Medical College,

2

Department of Ophthalmology, Catholic University of Korea

Background: The oculocardiac reflex (OCR) is one of the main
challenges for anesthesiologists during strabismus surgery, which
is evoked by parasympathetic stimulation and is defined as a reduction in heart rate in response to ocular and orbital manipulation.
The oculorespiratory reflex (ORR) is described as bradypnea, expiratory gasp or inspiratory pauses, shallow respiratory movements
and respiratory arrest. We designed this study to compare the incidence of OCR and ORR during strabismus surgery in different
extraocular muscles and to investigate their relationships with the
depth of anesthesia.
Methods: We retrospectively collected data from patients who received strabismus surgery from January 2012 to December 2016.
Patients who received strabismus surgery on lateral rectus muscle
(Group L) and medial rectus muscle (Group M) were included.
Heart rate (HR), tidal volume (TV), respiratory rate (RR), minute
ventilation (MV), and bispectral index (BIS) before surgical incision (baseline), at the moment of muscle hooking, and after release of muscle hooking were analyzed. OCR was defined as 20%
decrement of HR compared to baseline. ORR was defined as 10%
decrement of TV, RR, and MV compared to baseline.
Results: In 142 patients, 118 lateral rectus muscle and 95 medical
rectus muscle were included for analysis. The incidence of OCR
was statistically higher in Group M than that in Group R (54.7%
vs 38.1%, respectively, P ＜ 0.05). The incidence of ORR was also
higher in Group M than Group L (22.1% vs 4.2%, respectively,
P ＜ 0.001). OCR and BIS did not show any significant
correlation.
Conclusions: OCR and ORR occurred more frequently during
strabismus surgery in medial rectus muscle than in lateral rectus
muscle. Both of them showed weak correlation with depth of
anesthesia.

References
1. Rodriguez J, Cortinas J, Barcena M, Ginesta V, Alvarez J.
Bradycardia and asystole following atropine-neostigmine administration after caesarean section in a parturient receiving methyldopa for pregnancy-induced hypertension. Int J Obstet Anesth
1995; 4: 55-7.

400

Poster Session
2003; 289: 223-6.
2. Feuchtinger J, Halfens RJ, Dassen T. Pressure ulcer risk factors
in cardiac surgery: a review of the research literature. Heart
Lung 2005; 34: 375-85.

Prophylactic use of donut cushion to reduce
pressure ulcer during prolonged surgery: a pilot
study
Ja Young Bae, Jun Hyun Kim, Min Hee Heo, Sang Il Lee
Department of Anesthesiology College of Medicine Inje University
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Background: The pressure ulcers occur due to the repetition of
pressure, friction, and shear in a specific part of the body, resulting
in necrosis in the skin and subcutaneous deep tissues. It is reported
that 8.5% of patients who undergo surgery for more than 3 hours
and 29.5% of patients who undergo open heart surgery have pressure ulcers. The operating room has potential risk factors of pressure ulcers. These are immobility during surgery, using warming
device and contact with fluids (eg, blood, irrigation fluids).
The aim of this study was to find out the effect of pressure ulcer
on the coccyx area by applying donut cushion to patients who underwent prolonged surgery in a supine position.
Methods: We are planning to collect the data of 45 patients who
underwent the prolonged surgery more than 3 hours in supine
position. 45 patients will randomly be divided into groups to be
used for donut cushion (A) and medifoam application group (B).
After randomization, a single researcher will apply donut cushion
or medifoam to patients’ coccyx area and other areas, based on
the randomly allocated result. After the operation is finished, the
researcher will remove donut cushion or mediform. Another researcher will check whether pressure ulcer occured around the coccyx immediately after entering the intensive care unit. Whether or
not pressure ulcers occurr, we will record stage, size, skin color
according to classification in 6 stages of The National Pressure
Ulcer Advisory Panel (NPUAP, 2007) immediately after entering
the intensive care unit, postop 48hours, and postop 7days. For a
pilot study, we applied donut to 7 patients and compared the patients with historical cohort.
Results: Our Preliminary analysis included 14 patients. The demographic information for each group revealed relative clinical comparability of the groups. Table 1 summarizes the information with
pressure ulcer incidence for the two groups. In the donut cushion
group, the incidence of pressure sore was 0 %, while that of the
medifoam group was 42.8%. Although there was no statistical significance (p=0.0923).
Conclusions: There is the tendency of preventive effect of pressure ulcer to apply donut cushion to coccyx for prolonged surgery
more than 3 hours.
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Relationship between postoperative hypothyroidism
and acute kidney injury after thyroidectomy
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Eun-Young Joo, Yonji Go, Yeon Ju Kim, Jun-Gol Song
University of Ulsan, College of Medicine

Background: Studies have shown that thyroid dysfunction may
alter kidney dysfunction via direct renal effects and systemic hemodynamic effects, but information on the effect of thyroid function on postoperative acute kidney injury (AKI) following thyroidectomy remains scarce. Here, we aimed to identify the effect of
thyroid function on the prevalence of AKI after thyroidectomy.
Methods: We reviewed the medical records of 486 patients who
underwent thyroidectomy between January 2010 and December
2014. Thyroid function was evaluated based on the free thyroxine
or thyroid stimulating hormone levels. The presence of post-
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operative AKI was determined using the Kidney Disease:
Improving Global Outcomes criteria. Multivariate regression analysis was performed to assess the factors associated with AKI.
Results: AKI developed in 24 (4.9%) patients after thyroidectomy.
Patients with postoperative hypothyroidism showed a higher incidence of postoperative AKI than patients with normal thyroid
function or hyperthyroidism (27.8%, 8.3%, and 0%, respectively;
P = 0.268). Patients with postoperative hypothyroidism showed
higher incidence of postoperative AKI than patients with normal
thyroid function or hyperthyroidism (27.8% vs. 8.3% vs 0%, respectively), but there was no statistically significant difference (P
value = 0.268). However, patients with postoperative hypothyroidism showed higher serum creatinine levels than those of patients with postoperative hyperthyroidism (0.89 ± 0.32 mg/dL vs
0.54 ± 0.14 mg/dL, P value = 0.007). Multivariate logistic regression analyses showed that male sex (Odds ratio, [OR] = 4.407;
Confidence interval, [CI], 1.652 − 11.754; P value = 0.003), low
preoperative serum albumin levels (OR = 0.184; CI, 0.063 −
0.535; P value = 0.002) and administration of colloid (OR = 4.550;
CI, 1.603 − 12.917; P value = 0.004) were associated with postoperative AKI.
Conclusions: The incidence of AKI is greater in patients with
postoperative hypothyroidism after thyroidectomy, although not
significantly. Nevertheless, further investigations are needed to
clarify the relevance of these associations.

ejection fraction over 40% were evaluated. The primary outcome
was composite of death, myocardial infarction (MI), and stroke
during in-hospital stay. Subgroup analysis was also done to check
interactions with type and duration of revascularization, type and
doses of B-clocker, and type of anesthesia.
Results: Preoperative B-blocker has been prescribed in 323
(54.9%) patients. During a median follow-up of 8 days (5-14), we
found no significant difference between the groups in the rate of
primary composite-end point (4.2% vs. 6.1%; P=0.49). No significant result was also shown in multivariate analysis (hazard ratio, 2.81; confidence interval 95%, 0.74-10.64; P=0.13). No interactions were shown in subgroup analysis
Conclusions: In revascularized patients without heart failure or
ventricular dysfunction, preoperative B-blocker therapy may not be
associated with postoperative clinical outcome of non-cardiac
surgery. A larger registry data are needed to support this finding.
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A pneumocephalus and total spinal anesthesia after
dura puncture in association with epidural
procedures for vaginal delivery

Association of β-blocker therapy with postoperative
outcome of non-cardiac surgery in coronary
revascularized patients without heart failure or
ventricular dysfunction

Ju Ho Kim, Hong Soon Kim, Dong Chul Lee, Mi Geum Lee
Department of Anesthesiology and Pain Medicine, Gil Medical Center,

Soo Jung Park, Sangmin Maria Lee, Jungchan Park

Gachon University of Medicine and Science

Department of Anesthesiology Sungkyunkwan University School of

Background: We report a case of pneumocephalus and total spinal anesthesia, in which a pregnant woman was transferred from
local maternity hospital for abrupt developing dyspnea and mental
confusion right after epidural bolus injection for vaginal delivery.
She showed a sign of left facial palsy right after emergency cesarean section.
Methods: A 28-year-old, gestational age 37+4 weeks, pregnant
woman underwent an epidural analgesia for vaginal delivery.
During the first epidural procedure, accidental dura puncture occurred, but the second trial succeeded. Fifteen minutes after catheterization, 2% lidocaine 2 ml and 0.75% ropivacaine 2 ml was injected with normal saline 6 ml by an obstetrician without
anesthesiologist. Right after that, she showed signs of dyspnea,

Medicine

Background: Perioperative B-blocker therapy has been encouraged in patients undergoing non-cardiac surgery despite weak
evidence. A recent studies on patients with ischemic heart disease
studies demonstrated that protective effect of B-blocker was limited
to those with heart failure. This study was aimed to evaluate the
effects of preoperative B-blocker on clinical outcomes after
non-cardiac surgery among coronary revascularized patients without heart failure or ventricular dysfunction.
Methods: A total of 588 patients with a history of either percutaneous coronary intervention or coronary artery bypass surgery undergoing non-cardiac surgery and normal ventricular function with
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mental confusion, and oxygen saturation decreased to 50%. The
obstetrician immediately performed cardiopulmonary resuscitation
(CPR) and the patient was transferred to our hospital by 119.
When she arrived at the emergency room, about one hour after bolus injection, her vital signs were: blood pressure (BP) 129/80
mmHg, heart rate (HR) 106 beats/min, oxygen saturation (SpO2)
100%. She was very irritable, mental confused, and her both pupils
dilated to 6 mm. There were no motor and sensory responses on
both upper and lower extremities. The decision was made to perform an emergency cesarean section under general anesthesia with
100% O2 and desflurane. At the recovery room, she was able to
have a conversation with medical team with a little inarticulation.
Her spinal level decreased to below the T12. However, she showed
signs of left facial palsy, thus, we performed a brain diffusion
MRI. It showed the presence of multiple small air pockets in the
CSF space. She was given IV analgesics for pain control and 100%
oxygen via a facial mask to reduce the size of the air bubbles.
The following day, her facial palsy returned to normal. But her
discharge was delayed because of newly developed sepsis, dilated
cardiomyopathy (DCMP), and sustained lung problems due to multiple rib fracture caused by CPR. She was discharged on postpartum 13 days with DCMP medication (diuretics, digoxin). Two
weeks after she was discharge, her echo cardiography showed a
normalized heart size, and there were no residual neurologic
complications.
Conclusions: This case presented secondary occurrence of pneumocephalus and total spinal anesthesia due to the accidental dura
puncture during epidural procedure with the ‘loss of resistance’
technique using air, and unintentional bolus injection through the
puncture site, because anesthesiologist performed the epidural catheterization but epidural bolus injection was performed by an obstetrician alone. Simple pneumocephalus has been known to be
gradually improved as the air is resorbed, but it may appear accompanied by unexpected, catastrophic situations with severe
complications. If physicians were to use air during epidural procedure, a small volume should be used, and careful evaluation of the
patients’ condition with a test dose must to be done prior to bolus
injection.
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Unilateral acute glaucoma following lumbar spine
surgery
Donghun Ha, Jongseok Lee, Soyoung Ban
Department of Anesthesiology and Pain Medicine, Yonsei University
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Background: Visual loss is a devastating complication after spine
surgery. During spine surgery, patients are placed in positions that
are not physiologic and may lead to complication.1) We present
a case of unilateral Acute Angle Closure Glaucoma(AACG) after
lumbar spine surgery on prone position.
Methods: A 71-year-old woman presented for posterior lumbar interbody fusion L4-S1. She had no past medical history. Anesthesia
was induced with propofol and maintained with desflurane and
remifentanil. Anesthesia lasted almost 3 hours. The patient was
positioned prone on a Jackson frame table. The Gentle Touch(foam
head rest) supported the head. On the first postoperative day(POD
#1), the patient complained mild headache, and POD #2 she complained of swelling, blurred vision in her left eye. She was immediately examined by an ophthalmologist. She had 0.3 of visual acuity

in her right eye but hand motion(HM) perception in her left eye.
Portable slit lamp examination revealed lid edema, conjunctival hyperemia, circumcorneal injection. The iris showed fixed, mid-dilated pupils. Intraocular pressure(IOP) were 14.5 mmHg and 55
mmHg in the right and left eye, respectively. The ophthalmologist
diagnosed AACG for left eye. Medical therapy was started. On
POD #3 IOP was 9 mmHg(OD) and 12 mmHg(OS). On POD #4,
Argon Laser Peripheral Iridoplasty(ALPI) for her left eye was
done. IOP was 9 mmHg(OD) and 13 mmHg(OS). On POD #6,
ALPI was expanded. IOP was 13 mmHg(OD) and 9 mmHg(OS).
Her visual acuity of left eye recovered 0.15. On POD #10, the patient recovered normal vision and on POD #11 she was discharged.
Conclusions: The balance between fluid production and drainage
determines IOP. In AACG, the iris obstructs the trabecular meshwork in the angle of the eye. Risk factor for increased IOP include
Asian ethnicity, female gender, shallow anterior chamber, hypermetropia, increased lens thickness, small corneal diameter, and increased age. Our patient has a shallow anterior chamber therefore
might have shifted the lens forward, resulting in increased IOP.
AACG is amenable to treatment but can result in permanent vision
loss if not recognized and treated in a timely manner.

thesia (CSE) was performed on left lateral decubitus with her knees
flexed. There was no specific gross finding on her back. A sterile
field was established with 3 times of 10% povidone and 83% ethanol for disinfection. A 10cm sized fenestrated sterile towel drape
was applied at L3-4 level. A spinal needle with 18 gauge guide needle was inserted using midline approach. After several attempts at
the same level, we decided to try spinal anesthesia at L4-5 level
with a new needle which was same size as the first. Fortunately,
it was accomplished at once and heavy Marcaine 10mg and morphine sulfate 200mcg was injected intrathecally. An epidural catheter (17 gauge Touhy needle) was also placed at L4-5 level. After
fixation of the epidural catheter, the patient was positioned in supine
position and the sufficiently anesthesized level was checked.
Intravenous antibiotics was started and she underwent the operation
with a stable vital sign. At postoperative 4th day, the epidural catheter was removed and she was discharged at 7th day. The day after
discharge, she was admitted to the hospital again due to back pain
with numbness of both legs. On physical examination, there was
mild tenderness on L4-5 area without any neurologic deficit. Mild
elevation of White Blood Cell count, Absolute Neutrophil Count,
and quantitative C-Reactive Protein was observed on laboratory
examination. Magnetic resonance imaging (MRI) of spine was done
to indicate L3-4 meningitis, with septic arthritis of both L3-4 facet
joints. Pseudobursitis of rim enhancing lesion sized 2.8cm between
spinous process of L3 and L4 (Fig.1), and three small abscesses
around both L3-4 facet joints (Fig.2) was found. Antibiotics was administered by intravenous route immediately (ceftriaxone 2g q 12hrs
and vancomycin). And emergency operation to remove abscess was
planned. Abscess around paramuscle and both facet joint area was
cultured and removed. In addition to left L4 hemilaminectomy, epidural abscess was also removed. Five liters amount of massive irrigation was done. Endotracheal tube was extubated at post anesthesia
care unit. Postoperative antibiotics was maintained. At the postoperative 4th day, the bacterial organism responsible for the lesions
was identified. She was planned to keep clindamycin for 6 weeks,
but stopped it for 5 weeks due to diarrhea. Her motor and sensory
was intact on neurologic evaluation after antibiotic therapy.
Conclusions: Infectious complication of Central Neuraxial Block
(CNB) is rare, but could cause a serious result. Through our case,
it is necessary to regard the antiseptic techniques thoroughly. Strict
and thoughtful hygienic procedures could prevent the infectious
complications.
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Epidural abscess after combined spinal and
epidural anesthesia for total knee replacement
arthroplasty
Ah Ran Oh, Jeong Jin Min, Eun Kyung Lee, Jungchan Park
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: We report a case of an epidural abscess after combined spinal and epidural anesthesia for total knee replacement arthroplasty
Methods: A 65 years old female was admitted for scheduled operation of Total Knee Replacement Arthroplasty. A mild restrictive
pattern of pulmonary function test was also observed. A regional
anesthesia was chosen to minimize the risk of pulmonary
complication. We planned combined spinal and epidural anesthesia
(CSE) for both anesthesia and postoperative pain control. With
standard monitoring applied, combined spinal and epidural anes-
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The case report of anesthetic management for
highly suspected malignant hyperthermia patient
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Background: Malignant Hyperthermia(MH) is a very severe hypermetabolic syndrom in patient who received general anesthesia
triggered by inhalation agent. This case is about the patient who
was treated with dantrolene in a dangerous state after general anesthesia without knowing the predisposition of malignant hyperthermia. 1 year later, the patient came to have another operation.
We want to introduce the perioperative anesthetic management of
the patient with a history of MH.
Methods: A 77-years-old Korean woman had emergency operation due to right femur fracture, on February 6, 2016. The patient’s medical history consisted of hypertension, unstable angina,
Parkinson’s disease, dementia. Patient underwent general anesthesia using inhalation agent of sevoflurane and intravenous drugs
of propofol, rocuronium, fentanyl, and the intraoperative course
was uneventful. However, at postoperative 5 hours, her body temperature was steadily about 40°C, and was not subsided by any
treatment. At that time, patient’s clinical grading scale to predict
MH susceptability was 68 score and it meant “almost certain” diagnosis of MH. So, we rapidly diagnosed her as a late type of MH
clinically and started dantrolene treatment. After dantrolene was
given, fever was dramatically subsided and maintained within normal range. On February 24, 2017, she came again to have bipolar
hemiarthroplasty due to left femur neck fracture. Her family were
aware of malignant hyperthermia and said patient had allergy to
Sevoflurane. Primary physicians and anethesiologists were discussed about the type of anesthesia. We thought that neuraxial anesthesia would be the best, but she had dementia, so we found that
cooperation would be difficult. Instead of performing neuraxial anesthesia, we planned to do general anesthesia and rule out all drugs
used previously. We discussed with surgeons about operative time,
and it was planned to be the 1st to wash out ventilator as long
as possible to prevent the reaction of any residual inhalation agent.
Also, in case of MH, dantrolen was prepared in advance. Patient
underwent induction of general anesthesia with propofol and
cisatracurium. General anesthesia was maintained with total intravenous anesthesia of 2% propofol(Ce 2-4μg/ml) and remifentanyl(Ce 2-5ng/ml). Eventually, the operation was successfully ended without any event. After operation was over, she main-
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tained spontaneous ventilation well and admitted to the post anesthesia care unit. The patient was afebrile and vital signs remained
stable during postoperative time.
Conclusions: MH could be drastically deteriorated right after reaction is started, so when we expected to do anesthesia of susceptible patient, we should pay particular attention and the most important thing would be the prevention of reoccurrence. Neuraxial
anesthesia are preferred for many reasons, mostly it can avoid using of inhalation agent which is notable causing substance.
However, if neuraxial anesthesia is impossible like this case, we
should exclude all the causable medications and thouroughly wash
out the residual inhalation agent in the ventilator. And reserving
dantrolene in case of MH would be also helpful. In conclusion,
this case remind us a patient who is presumed to have a malignant
hyperthermia can undergo surgery and anesthesia safely if surgeons
and anesthesiololgists are preparing for every possible situations
beforehand.

ation therapy. His symptom was related to C3 cord compression
due to metastatic cervical spine tumor (C2-C5). Therefore, the operation of C3 corpectomy, C2-4 anterior interbody fusion and C
1-7 posterior fixation were planned. However, in a computed tomographic scan, the narrowest width of subglottic area was 3.0mm
in coronal view (Figure1) and 5.8mm in sagittal view (Figure2).
Because the patient was anticipated as high risk of airway obstruction during intubation and extubation, tracheostomy under
monitored anesthesia care with dexmedetomidine was planned.
After the patient entering the operation room, vital signs and bispectral index were monitored. We started dexmedetomidine sedation with a loading dose of 1 μg/kg for 10 minutes and maintained
with the infusion rate of 0.6 μg/kg/hr. With administration of fentanyl 50 μg and 2% lidocaine infilatration to the incision site, the
surgical procedure was started. At this point, BIS score was 45.
After 15miniutes, as the patient complaint, ketamine 20mg with
fentanyl 50 μg were administered as a rescue analgesics. Second
dose of kematime 20mg was administered after 15 minutes of
injection. At the end of procedure, endotracheal tube with an internal diameter of 7.5 mm was inserted into the tracheostomy site,
and the patient maintained spontaneous breathing without any
complaint. After confirming the tube placement, we started general
anesthesia. The whole procedure was done without any events. At
the end of surgery, the patient got awake. In postoperative 3 day,
tracheostomy tube was removed and moved to the ward from intensive care unit.
Conclusions: Upper cervical spine surgery due to metastatic tumor can cause catastrophic airway compromise during intubation
and extubation. In these patients, preoperative tracheostomy could
be a better choice than endotracheal intubation. However, tracheostomy under sedation carry a risk of respiratory failure. Based on
our experience, dexmedetomidine and ketamine as a rescue analgesics may be used safely in these patients.
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Anesthetic experience of tracheostomy under
dexmedetomidine with ketamine in patient with
narrowed airway due to cervical spine tumor
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Background: Cervical spine surgery, especially metastatic tumor
involving upper cervical spine can be related to airway narrowing.
A tracheostomy is performed in patients with severely compromised airways. Combination of dexmedetomidine and ketamine has
been reported as effective sedative and analgesic agents causing
minimal respiratory depression. Here, we report a case of sedation
with dexmedetomidine during tracheostomy under monitored anesthesia care in patient with severely compromised airway due to cervical spine tumor.
Methods: A 58-year-old man presented for left side weakness due
to metastatic cervical spine tumor. He had been diagnosed lung
cancer 2 years ago and had undergone partial lobectomy with radi-
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Background: Surgery is one area of health care in which preventable medical errors and near misses can occur. Of great concern
is wrong-site surgery, which encompasses surgery performed on
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Importance of surgical ‘time-out’: a report of a
near miss for wrong site surgery
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the wrong side or site of the body, wrong surgical procedure performed, and surgery performed on the wrong patient. A wrong-site
surgery occurs in all surgical specialties but is most common
among orthopedic surgeons and neurosurgeons. The most common
sites were the knee, the finger or hand, and the foot or ankle.
Commonly reported factors that can result in a wrong-site surgery
include the absence of a surgeon’s mark or a marking near the
site but not on the site. Conducting a "time-out" before beginning
a surgical procedure is essential for preventing wrong site, wrong
procedure or wrong-person surgery. However, time-outs are not always conducted correctly, and surgical errors continue to occur.
A near miss is an unplanned event that has the potential to cause
but does not result in injury. Only a fortunate break in the chain
of events prevented an injury, fatality or damage. Collecting
near-miss reports helps create a culture that seeks to identify and
control hazards, which will reduce risks and the potential for harm.
We recently experienced a near miss case for wrong-site surgery
in an orthopedic patient.
Methods: A 21-year-old man was admitted to our hospital for
chronic left lateral ankle instability. The patient was scheduled for
a left modified Brostrom surgery. At the night before surgery, surgical site was marked on the left dorsum of foot near toe by an
intern who usually did not be present during the operative
procedure. On the day of surgery, the patient was assigned to another operating room earlier than scheduled because the surgeon’s
operating schedule was busy. An anesthesia nurse identified the patient’s personal information and surgical site in the preoperative
holding area. In the operating room, the anesthesiologist verified
the patient just prior to anesthesia induction. However, the patient
was prepared for the surgery by only one orthopedic resident for
the prior surgery. The right leg of the patient was prepped and
draped in the usual sterile fashion. To make matters worse, the surgical marking was not visible because of surgical drapes. After a
negligent ‘time-out’, the rest of surgical team including lead surgeon came into operating room. Fortunately the lead surgeon found
that the opposite side was prepped and draped immediately before
the skin incision. After the patient was re-prepared for ‘right’ side
ankle, the surgery was performed without complication.
Conclusions: Conducting a "time-out" immediate before beginning a surgical procedure correctly is essential for preventing
wrong-site, wrong-side, wrong-procedure or wrong-person surgery.
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The incidence of pulmonary embolism is higher in the anterior and
posterior spinal reconstruction than other spine surgeries. After the
first operation, patient’s ambulation was limited and she took a bed
rest. This can also causes DVT. Therefore, DVT screening test and
DVT and PE prophylaxis are needed when performing anterior and
posterior spinal reconstruction.

Pulmonary embolism after spinal surgery - a case
report
So Yoon Park, Ji Seon Jeong, Soo Joo Choi,
Myung Hee Kim, Tae Soo Hahm
Department of Anesthesiology Sungkyunkwan University School of
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Background: Although lower incidences have been noted, patients undergoing spinal surgery are also at risk of developing
thromboembolic complications. Incidence of Deep vein thrombosis
(DVT) has been reported to range from 0% to 15.5% with incidence of pulmonary embolism (PE) varying from 0% to 13.1%.
Although DVT has been studied extensively in the context of spinal surgery, symptomatic PE, which in itself is life threatening, still
less attention has been. Furthermore, the pathophysiology of PE
in spinal surgery differs from that in joint arthroplasty in which
main source of thrombi causing PE is lower limb DVT. We present
a case of PE after a second operation in a patient who underwent
a two-staged spinal surgery.
Methods: A 64 year old woman, weighing 62.5 kg, ASA physical
status 2, was scheduled for second operation of spinal fusion
surgery. One week ago, the first operation was performed by anterior approach and there were no postoperative complications. After
the operation, the patient was unable to do ambulation and did a
bed rest. Before the second surgery, there was no more specific
test except for CBC, electrolyte, and simple chest x-ray.
General anesthesia was induced with remifentanil and propofol targeting cerebral concentration (Ce) of 2.0ng/ml (Minto’s pharmacokinetic model), 5.0 ng/ml (Schnider’s pharmacokinetic model) fot
each. Rocuronium 50 mg was used as muscle relaxant. After tracheal intubation, propofol and remifentanil target Ce was reduced
to 3.0 ug/mL and 1.0 ng/mL. The patient was then placed in prone
position. There were no complication during surgery, but after position changing prone to supine postoperatively, hypoxia sudden
blood pressure reduction occurred. Dopamine was infused continuously and the patient was transferred to the intensive care unit.
At this time, systolic blood pressure and oxygen saturation were
over 90 respectively. CT pulmonary angiography revealed bilateral
pulmonary artery thrombosis (Figure 1) and heparinization was
performed. In addition, duplex scan of extremity veins showed
both soleal vein thrombus findings. On the second postoperative
day, ECMO treatment was started according to RV failure. After
7 days of operation, ECMO weaning and removal was performed
and the patient was transferred to a general ward.
Conclusions: Patients undergoing anterior and posterior spinal reconstruction can have a two-staged operation.
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Severe respiratory depression precipitated by
unrecognized gastric perforation during endoscopic
submucosal dissection under deep sedation
Sunmi Jung, Ji Won Choi, Tae Soo Hahm, Jin Kyoung Kim,
Sang Hyun Lee, In Sun Chung
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: Endoscopic submucosal dissection (ESD) has become the standard procedure for treatment of early gastric cancer.
There are few literatures that discuss anesthesia or sedation methods during ESD. When sedation is used for ESD procedure, the
generally accepted sedation level is moderate to deep sedation because of long procedure time and intense pain caused by incision,
dissection, hemostasis, air insufflation and rotation of the scope
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during ESD. Deep sedation precludes the need for general anesthesia and can also aid endoscopists to speed up the procedure,
but there are risks of respiratory complication. In this report, we
present a case of peri-procedural severe respiratory depression precipitated by unrecognized gastric perforation during ESD under
propofol and remifentanil based deep sedation.
Methods: A 54-year-old healthy man (height, 174.9 cm; weight,
65.3 kg) was admitted to our hospital to perform ESD under sedation using continuous infusion of propofol and remifentanil. A target controlled infusion (TCI) pump was used to target effect site
concentration of propofol within 1.3−1.5 ug/ml and remifentanil
within 1.0−1.5 ng/ml ranges to achieve the level of sedation of
MOAA/S score 1-2 after a bolus of midazolam 2.5 mg
intravenously. At around 30 minutes, there were few episodes of
brief desaturation to SpO2 88%, and then, despite efforts to secure
airway by lifting the chin and jaw thrust with high flow of 8−10
ml/min nasal oxygenation, SpO2 dropped to 50%. While we attempted to manually mask ventilated the patient, SpO2 remained
below 80%. Therefore, we decided to intubate the patient, placed
him to the supine position. By then it was detected that the patient’s abdomen had been distended which meant pneumoperitoneum suspected to be from gastric perforation. A paracentesis
was also performed by another physician using a 16 gauge
angiocatheter. Upon request from the ESD practitioner to awaken
the patient to assess for the hypoxic brain damage, we administered
200 mg sugammadex IV because only 7 minutes elapsed after rocuronium administration. After checking the patient’s mental status, we decided to resume ESD under general anesthesia.
Anesthesia was induced with propofol and remifentanil using TCI
to target effect site concentration of 2.5 ug/ml for propofol and
2.3 ng/ml for remifentanil, and 50 mg of rocuronium was readministered IV. Mechanical ventilation was started, and SpO2 increased to 100%. ESD was restarted and endoscopic clipping was
performed to repair the suspected perforation site of the stomach.
After fifty minutes, ESD was completed, 200 mg of sugammadex
was re-administered. The patient was extubated after checking the
complete emergence from anesthesia. Chest radiograph at the
PACU revealed pneumoperitoneum. Two days later, he received
follow-up EGD, and was discharged on the sixth day after ESD
without specific complication left.
Conclusions: The combination of acute abdominal distension
with hemodynamic instability during endoscopic procedures should
raise suspicion of tension pneumoperitoneum. When, especially,
performing deep sedation for ESD, as in our case, one must suspect other causes of desaturation such as gastric perforation if desaturation does not recover despite proper respiratory support.
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Effectiveness of benzydamine hydrochloride and
lidocaine spraying for prevention of postoperative
sore throat after total thyroidectomy: A randomized
controlled trial
Doyeon Kim, Heejoon Jeong, Insun Song, Sangmin Maria Lee
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: Postoperative sore throat (POST) is one of the most
frequent complications related endotracheal intubation. To reduce
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is already well known. But if there is a nonspecific finding in the
preoperative evaluation, the condition of the patient can change
when anesthesia is administered. We report the case of a patient
with new-onset electrocardiogram change in the operating room.
Methods: A 66-year-old female patient with breast cancer was
planned to receive partial mastectomy. She had well-controlled
hypertension. A preoperative electrocardiogram showed some atrial
premature complexes ＜Figure 1.＞ and the cardiologist recommended proceeding with the operation. In the operating room,
monitoring was performed, and 3 mm ST segment depression and
T wave inversion were detected on a lead II ECG. Anesthesia induction was discontinued for detailed history taking. The patient
said that she experienced heavy chest discomfort, not of the
squeezing type, before 10 days. She thought that chest discomfort
was due to her anxiety about surgery, and the evaluation of the
discomfort was arbitrarily delayed until after the operation. Then,
a 12 lead ECG was performed in operating room. New-onset significant T wave inversion in leads II, III, aVF, and V3-6 was
detected. ＜Figure 2.＞ Consultation with the cardiologist was immediately performed, and emergency coronary angiography was
scheduled. The operation was canceled, and the CAG finding was
coronary artery occlusive disease requiring treatment intervention.
Percutaneous coronary intervention was performed the next day. A
BMS was implanted. After 6 weeks from PCI, operation was performed without any complications.
Conclusions: Preoperative evaluation is based on the data obtained several days to several months ago. The doctor and the patient can easily miss any event between the preoperative evaluation
and the operation. Therefore, attention and vigilance shown by the
anesthesiologist are important for detecting the change. If any abnormal finding is observed after the patient taken to the operating
room, comparison of the new finding with the preoperative evaluation record can be helpful for making the decision. When an abnormal finding is detected, communication between the surgeon and
the anesthesiologist is essential for making the decision. Treatment
plan should be decided carefully after considering the benefits and
risks. A detailed medical record of the plan should be prepared,
especially when the opinions of doctors differ. The anesthesiologist
should work simultaneously in many areas. But occasionally,
heavy workload can induce the anesthesiologist to make an error.
But preoperative patient evaluation must be speedy, efficient, accurate, and careful. Also, careful management of the patient in the
operating room is very important. This case drew our attention to
the importance of preoperative evaluation and constant focus on
the patient in the operating room.

incidence and severity of POST, spraying benzydamine or lidocaine to endotracheal tube (ETT) cuff prior to intubation has been
used in some general anesthesia. Because of a surgical manipulation of neck, patients who underwent thyroidectomy more complaint severe sore throat than the other surgery. Nevertheless, there
is no study about POST in patients who underwent thyroidectomy.
So we designed this prospective study to evaluate a prophylactic
effect of spraying the ETT cuff with benzydamine hydrochloride
and 10% lidocaine hydrochloride in cases of total thyroidectomy.
Methods: Sixty-four patients were randomly assigned to 3 groups.
The ETT cuffs in each group were sprayed with benzydamine hydrochloride, 10% lidocaine hydrochloride, or normal saline prior
to endotracheal intubation. All patients were interviewed about
their sore throat at 1, 6, 12 and 24 hours after extubation and POST
was assessed by visual analogue scale (VAS) score.
Results: The highest incidence of POST occurred at 6 hours after
extubation in all groups, but there was not different significantly
between all groups. And there were no significant differences in
the incidence of POST among all groups at each observation time
point. The severity of POST also was not different significantly
between all groups except the result at 6 hours after extubation.
The severity of POST at that time was significantly lower in the
normal saline group compared with only benzydamine hydrochloride group (P＜0.025).
Conclusions: Both benzydamine hydrochloride and 10% lidocaine sprayed on ETT cuff prior to intubation cannot reduce the
incidence and severity of POST related to total thyroidectomy.
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Electrocardiogram change before anesthesia
induction in the operating room reveals coronary
artery occlusive disease
Jae-wook Jung, Young Gyun Choi, Eunsu Kang, Sujung Lee,
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Background: The importance of preoperative patient evaluation
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Background: If anesthesiologists require massive blood transfusion or real-time monitoring of patient blood volume through
central venous pressure measurement, insertion of a central venous
catheter is an essential technique. In the case of lobectomy, pneumothorax and hemothorax may occur due to complication following central venous catheter insertion. Unless there is special reason,
access to the subclavian vein of the ipsilateral side is common.
Furthermore, there is a possibility of 1 to 5% complications de-
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Complication of Large hematoma and Atrial
fibrillation after central venous catheter insertion:
Case report
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pending on the skill of the anesthesiologist and the anatomical variation of the patient. We report this case with a review of the literature because we experienced an anesthesia with complications of
large hematoma and postoperative atrial fibrillation during central
venous catheter insertion for right lower lobectomy.
Methods: A 57-year-old female patient was admitted to our hospital for right lower lobectomy. Anesthesia was induced with 0.2 mg
of glycopyrrolate, 120 mg of propofol and 8 mg of vecuronium.
Arterial blood vessel catheter was inserted into the left radial artery
and central vein cateter was inserted into the right subclavian vein.
In the first attempt, blood aspiration was confirmed in the catheter,
but it was presumed that it was inserted into the subclavian artery.
The catheter was removed and compression hemostasis was performed for 5 minutes. After 5 minutes of compression hemostasis,
the patient was confirmed to have no hemorrhage at the catheter
insertion site. the patient underwent compression hemostasis for 5
minutes. After insertion of the central venous catheter into the right
internal jugular vein, During the operation, it was confirmed that
a hematoma was observed in the right upper lobe by the thoracic
surgeon. There was no abnormality in the vital signs and EKG at
that time. There was no change in the size of the hematoma at
the end of operation, and there was no sign of bleeding. The total
operation time was 3 hours and 30 minutes and remifentanil 0.4
mg was consumed. The total fluid dose was 600 ml of Hartmann
solution and 400 ml of plasma solution. The total urine was 130
ml. Upon recovery, 0.4 mg of glycopyrrolate and 1.5 mg of neostigmine were administered, and after spontaneous respiration was
completely confirmed, the E-tube was extubated. Thereafter, the
patient was transferred to the ICU and there was no abnormality
in the vital sign. After 6 hours, ventricular premature beats were
observed and the heart rate decreased to 35 times/min, but the heart
rate recovered to 70 times/minute within 1 hour. At 6 am on the
following day, the heart rate increased to 140 beats/min. Atrial fibrillation was observed and 5 mg of diltiazem was diluted in 50
ml of Normal saline and to be started at 5 cc/hr. There was no
decrease in heart rate, and 0.125 mg of digoxin was administered.
Thereafter, the heart rate was maintained at 70 to 90 beats/min,
but atrial fibrillation was continuously observed. On the second day
of Post operation, there was no atrial fibrillation in the EKG and
the heart rate was maintained at 80 to 90 beats/min. On the second
day of the Post operation, he was transferred to the ward from the
intensive care unit.
Conclusions: If a hematoma occurs due to central venous catheter
insertion, careful observation is needed and ultrasound-guided aspiration may help reduce the incidence of complications.
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has been reported as a major cause of delayed hospital discharge,
resulting in higher medical costs. However, the association of
PONV with the prognosis in patients with major abdominal surgery, unlike postoperative ileus, has not been reported yet.
Methods: Between January 1, 2012, and April 30, 2017, 1408 patients undergone major abdominal surgeries were investigated
retrospectively. PONV during 5 days after the surgery were evaluated via medical records and medication chart. All patients were
undergone general anesthesia with muscle relaxant and applied IV
PCA. The uncooperative patients (122 patients) including those
with postoperative ventilator care or sedated were excluded. Onset
time of PONV, PCA duration, demographic, anesthetic and surgical characteristics and postoperative complications associated with
prognosis were recorded and analysed with the outcomes such as
hospital stay, POD, ICU stay and incidence of mortality.
Results: Five hundreds and thirty three patients (37.8%) showed
PONV for 5 postoperative days. Laparoscopic approach (odds ratio
[OR] -1.89, P ＜ 0.024), remained enterostomy (OR 2.59, P =
0.036), anesthesia time ＞ 250 min (OR 1.96, P = 0.013), preoperative fever (OR 3.56, p = 0.015), high platelet/lymphocyte
count (OR 0.082, P = 0.01), RBC transfusion (u) (OR 0.8,
P=0.007), No nausea (OR -3.28, P = 0.005), PONV 0-24 (OR
-3.33, P=0.009) and total rescue analgesics (OR 0.4, P = 0＜0.001)
were independently associated with prolonged postoperative hospital days.
Conclusions: The presence of PONV for 5 postoperative days
prolongs postoperative hospital stay but PONV 0-24hr shortened
postoperative hospital stay compared to those with other PONV,
even though POI developed together.
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Postoperative nausea and vomiting 0-24hr after
major abdominal surgery doesn’t prolong
postoperative hospital stay
Min A Kwon, Sangyun Kim, Sung Mi Ji, Sukkon Kim
Department of Anesthesiolgy and Pain Medicine, College of Medicine
Dankook University

Background: The postoperative nausea and vomiting (PONV) is
the most common postoperative complication associated with postoperative opioid use. In the field of ambulatory anesthesia, PONV
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event (MACCE) in general population, while evidence in that regard is lacking in patients undergoing off-pump coronary bypass
surgery (OPCAB). Thus, we tested our hypothesis that increased
carotid IMT could be used for predicting MACCE after OPCAB.
Methods: Data from 407 patients who underwent OPCAB between
April 2013 and August 2016 were retrospectively reviewed. MACCE
was defined as the presence of cardiac arrest, acute myocardial infarction, congestive heart failure, angina, stroke, cardiovascular death,
or cerebrovascular death within 30 days after surgery. Increased carotid IMT was defined as ≥0.9 mm on one or both sides. We constructed logistic regression analyses to find independent risk factors
including increased carotid IMT for the development of MACCE.
Results: The incidence of MACCE was 24.0% in the Normal IMT
(n = 221) group versus 34.4% in the Increased IMT (n = 186) group
(p = 0.021). Patients in the Increased IMT group were older with
a higher incidence of Katz atheroma grade ≥4 (63.2% versus
46.2%, p = 0.001) relative to those of the Normal IMT group.
Multivariate analysis revealed increased IMT (odds ratio = 1.58,
95% confidence interval; 1.006-2.470, p = 0.047) and preoperative
renal replacement therapy (odds ratio = 4.58, 95% confidence interval; 1.787-11.715, p = 0.002) as independent predictors of MACCE.
Conclusions: In patients undergoing OPCAB, routine assessment
of carotid IMT may allow a more comprehensive risk stratification
in terms of predicting the development of postoperative MACCE.

Prognostic importance of carotid intima-media
thickness on major adverse cardiac and
cerebrovascular events after off-pump coronary
artery bypass
Sung Yeon Ham, Jong-Wook Song, Jae-Kwang Shim,
Sarah Soh, Young-Lan Kwak
Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

Background: Carotid intima-media thickness (IMT) is a wellknown predictor of major adverse cardiac and cerebrovascular
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Prognostic impact of preoperative serum alkaline
phosphatase on composite morbidity and mortality
after TEVAR
Sung Yeon Ham, Young Song
Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

Background: Serum alkaline phosphatase (ALP) is related to vascular calcification and is known to have prognostic impact in several groups of cardiac patients. However, evidence in patients undergoing thoracic endovascular aortic repair (TEVAR) is lacking.
Thus, we hypothesized that preoperative serum ALP could be used
for predicting adverse events after TEVAR.
Methods: We retrospectively reviewed 190 patients who underwent
TEVAR between February 2013 and December 2016. Patients were
classified into tertiles by preoperative ALP level (＜69, 69-93, or ＞
93 IU/L). Composite morbidity/mortality was defined as the presence
of mechanical ventilation ＞ 24 h, postoperative dialysis, pulmonary
complications, infection, myocardial infarction, cerebrovascular acci-
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Prognostic role of serum high mobility group box 1
concentrations in valvular heart disease
Namo Kim, Hye Jin Yoon, Sarah Soh, Young-Lan Kwak,
Jae-Kwang Shim
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Background: High mobility group box 1 (HMGB1) is a pivotal
mediator of inflammatory responses in organ damage, which is either released from the nucleus of necrotic cells or actively secreted
from inflammatory cells. In cardiac surgery, inflammatory reaction
inevitably occurs due to multiple factors mainly related to cardiopulmonary bypass (CPB) and ischemia/reperfusion injury to
various organs. The primary aim of this study is to investigate the
relationship between serum HMGB1 concentrations and composite
of morbidity endpoints in patients undergoing valvular heart
surgery.
Methods: So far, 104 patients were enrolled and analyzed.
Arterial blood samples were collected twice at the following time
points; after anesthetic induction (baseline) and 1 h after weaning
from CPB (post-CPB). Blood samples were immediately centrifuged and stored at -80°C for later HMGB1 measurement, done
by enzyme-linked immunosorbent assay. The incidence of composite of morbidity endpoints was compared in relation to the tertile
distribution of the serum HMGB1 concentrations. Morbidity endpoints included; death, myocardial infarction, permanent stroke,
acute kidney injury (AKI, new renal replacement therapy or serum
creatinine level ＞2.0 mg/dL), prolonged ventilator care (≥24
hours), re-operation and deep sternal wound infection.
Results: There was a significant difference in the incidence of
composite of morbidity endpoints in relation to the tertile distribution of the HMGB1 concentrations measured at post-CPB.
Among the specific morbidity endpoints, only the incidence of AKI
(p = 0.05) was significantly different in relation to the tertile distribution of the post-CPB HMGB1 concentrations. The area under
the receiver-operator characteristic curve of post-CPB HMGB1 for
predicting AKI was 0.770 (95% confidence interval; 0.647-0.893,
p = 0.008).
Conclusions: Increased serum concentrations of HMGB1 measured 1h after weaning from CPB was associated with increased risk
of composite of morbidity endpoints, AKI in particular, after valvular heart surgery. A further large-scale study is warranted to provide more definite answers regarding the prognostic role of
HMGB1 in cardiac surgery to aid accurate risk stratification.

Thursday¸ November 2

183

dent, mortality, or arrhythmia within 30 days after surgery.
Results: The incidence of composite MM was 21% in the first tertile
group, 27.7% in the second tertile group, and 44.4% in the third tertile
group (p=0.014). Multivariate analysis revealed increased ALP (odds
rato=2.407, 95% confidence interval; 1.251-4.630, p = 0.009) and
emergency operation (odds ratio = 2.365, 95% confidence interval;
1.247-4.485, p = 0.008) as independent predictors of composite MM.
Conclusions: Elevated preoperative serum ALP was independently associated with composite MM in patients undergoing
TEVAR, along with the emergency operation.

control groups (19% vs. 16%, control vs. RIPCpost, respectively,
P = 0.470). The serum creatitnine concentrations were similar between the groups during the study period. Fluid balance, urine output, blood loss, Transfusion and vasopressor/inotropic requirements
were not different between the groups. Prolonged mechanical ventilation more than 24 h was more frequent in the control group
compared with the RIPCpost group (19% vs. 10%, P = 0.039).
Conclusions: Repeated RIPCpost did not prevent the development of postoperative AKI in patients undergoing valvular heart
surgery.
References
1. Zhu J, Yin R, Wu H, Yi J, Luo L, Dong G, et al. Cystatin
C as a reliable marker of renal function following heart valve
replacement surgery with cardiopulmonary bypass. Clin Chim
Acta 2006; 374: 116-21.
2. Stafford-Smith M, Patel UD, Phillips-Bute BG, Shaw AD,
Swaminathan M. Acute kidney injury and chronic kidney disease after cardiac surgery. Adv Chronic Kidney Dis 2008; 15:
257-77.

184
The effect of delayed remote ischemic
postconditioning on renal dysfunction in patients
undergoing valvular heart surgery
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Hyejin Kim, Jong Wook Song, Jae-Kwang Shim,
Young Lan Kwak

Increased perioperative glycemic variability
associated with high preoperative hemoglobin A1c
predicts adverse outcomes following off-pump
coronary artery bypass

Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

Background: Combining rapid and delayed remote ischemic postconditioning (RIPCpost) may confer greater protection against
acute kidney injury (AKI). We evaluated the effect of repeated
RIPCpost on the incidence of AKI in patients undergoing valvular
heart surgery.
Methods: Two hundred fifty-three patients were randomized into
either the RIPCpost (n = 127) or the control (n = 126) group. A
pneumatic tourniquet was placed on the thigh of patients.
Immediately after the discontinuation of cardiopulmonary bypass,
3 cycles of inflation for 5 min with 250 mmHg were applied with
an interval of 5 min in the RIPCpost group. The RIPCpost was
repeated at postoperative 12 and 24 h. AKI was diagnosed based
on Kidney Disease Improving Global Outcomes guideline. Fluid
balance including blood loss and transfusion, requirements for vasopressor and inotropic agent were assessed during postoperative 48
h.
Results: Patients’ characteristics were not different between the
two groups except slightly longer duration of surgery in control
compared with RIPCpost group (232 ± 78 min vs. 209 ± 65 min,
P = 0.015). The incidence of AKI was similar in the RIPC and

HyeJin Kim, Hye-Bin Kim, Jong Wook Song,
Jae-Kwang Shim, Young-Lan Kwak
Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

Background: High preoperative hemoglobin A1c (HbA1c) is associated with increased perioperative glycemic variability.
Increased glycemic variability may predict adverse outcome after
cardiac surgery with cardiopulmonary bypass. However, its influence on outcomes following off-pump coronary artery bypass
(OPCAB) is unknown. We evaluated the impact of preoperative
HbA1c on perioperative glycemic variability and whether glycemic
variability was associated adverse outcome after OPCAB.
Methods: The medical records of 621 patients underwent OPCAB
from 2008 to 2014 were reviewed. Patients were divided by
HbA1c levels (＜6.5% or ≥6.5%). Glycemic variability during intraoperative period and intensive care unit stay was assessed by
the coefficient of variation. The primary outcome was defined as
a composite of postoperative myocardial infarction, stroke, acute
kidney injury, sternal infection, reoperation, prolonged mechanical
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Ethyl pyruvate retains its renoprotective effect
against ischemia-reperfusion injury under
hyperglycemic condition via preserved attenuation
of high mobility group box 1 expression
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Sarah Soh, Hyejin Kim, Jae-Kwang Shim, Jong-Wook Song,
Young-Lan Kwak

Background: Hyperglycemia (HG) aggravates renal ischemia-reperfusion (I/R) injury through increased inflammatory response and
blunts the protective effect of various measures, both of which are
commonly encountered in cardiovascular surgeries. Ethyl pyruvate
(EP) provides anti-inflammatory effects against I/R injury via inhibition of high mobility group box 1 protein (HMGB1) release.
This study aimed to determine the renoprotective effect of EP
against I/R injury under HG.
Methods: Sprague-Dawley rats were randomly assigned to eight
groups: normoglycemia (NG)-Sham, NG-I/R-control, NG-EP-I/R

Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

Background: It has been suggested that a decrease of at least 50%
from preoperative hemoglobin (Hb) level during cardiac surgery
with cardiopulmonary bypass (CPB) is associated with adverse outcomes, even if the absolute Hb level remains higher than the commonly used transfusion threshold of 7.0 g/dL. However, the ideal
“trigger” for transfusion during and after off-pump coronary artery
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Effect of lowest blood hemoglobin concentrations
during and after off-pump coronary artery bypass
on postoperative adverse outcome
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(pre-treatment),
NG-I/R-EP
(post-treatment),
HG-Sham,
HG-I/R-control, HG-EP-I/R, and HG-I/R-EP. Renal I/R was induced by 45 minutes of ischemia followed by 24 h of reperfusion.
EP (50 mg/kg) was administered intraperitoneally at 1 h before ischemia (pre-treatment) or upon reperfusion (post-treatment).
Results: I/R injury under HG significantly aggravated the degree
of renal tubular apoptosis and damage, and serum creatinine concentrations compared to the NG group, which could all be attenuated by both pre-and post-treatment of EP. I/R-induced increases
in the levels of HMGB1 and toll like receptors (TLR-2 and -4),
and activation of NF-kB pathway with resultant alterations in interleukin-1β, tumor necrosis factor-α, pro-apoptotic Bax, and anti-apoptotic Bcl-2 were all favorably modulated by EP treatment
in both NG and HG compared to their corresponding control
groups.
Conclusions: Despite aggravation of renal I/R injury by HG
through amplified inflammation, EP administration showed similar
suppressive efficacy of HMGB1-TLR-NF-kB pathway in HG compared to NG, resulting in retained anti-inflammatory, anti-apoptotic, and renoprotective effects in HG, whether it was administered before ischemia or upon reperfusion.

Thursday¸ November 2

ventilation and in-hospital/30 day mortality.
Results: Four hundred twenty patients (67%) had a preoperative
HbA1c greater than 6.5%. Patients with HbA1c≥6.5% had a higher incidence of diabetes (91% vs. 48%, P ＜0.001), a greater perioperative mean serum glucose concentration (183 ± 29 mg/dl vs.
152 ± 24 mg/dl, P ＜0.001), and coefficient of variation (0.244
± 0.100 vs. 0.208 ± 0.088, P ＜0.001). The incidence of composite
of morbidity/mortality was similar between the patients with
HbA1c＜6.5% and ≥6.5% (42% vs. 38%, P =0.347). A multivariate logistic regression analysis revealed that the coefficient of
variation (OR: 10.69, 95% CI: 1.48-77.13, P = 0.019) and chronic
kidney disease (OR: 2.13, 95% CI: 1.10-4.14, P = 0.026) were the
independent predictors for the composite of morbidity/mortality.
Conclusions: Increased perioperative glycemic variability predicted adverse outcomes following OPCAB. Patients with higher
preoperative HbA1c were associated with increased perioperative
glycemic variability, suggesting that a more attention may be needed to achieve stable glycemic control in these patients.
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bypass (OPCAB) is unknown, especially in preoperative anemic
patients undergoing OPCAB. Therefore, we planned to investigate
the relationship between lowest Hb level or the degree of Hb decline and a composite endpoint following OPCAB.
Methods: The medical records of 1360 patients underwent
OPCAB from 2005 to 2014 were reviewed. The lowest Hb level
and the percentage of change in the Hb level [delta Hb, defined
as (preoperative Hb − lowest Hb)/preoperative Hb × 100] was assessed during and after OPCAB. The cutoff values used were 7
g/dL (the lowest Hb level) and 50% decrease (delta Hb level),
respectively. The composite of morbidity/mortality included postoperative myocardial infarction, stroke, acute kidney injury, sternal
infection, reoperation, prolonged mechanical ventilation and in-hospital mortality. The association between the lowest Hb or delta Hb
and composite endpoint was analyzed using logistic regression.
Furthermore, among the patients with preoperative anemia (men
＜13 g/dL and women ＜12 g/dL, n = 508), the same logistic regression analysis was done.
Results: The incidence of composite endpoint was 33%. 122 patients (9%) had the lowest Hb level less than 7 g/dL and 39 patients (3%) had a delta Hb of 50% or greater. Unlike the patients
who had a delta Hb level of 50% or greater, patients with the lowest Hb ＜7 g/dL were at a high risk of developing postoperative
composite endpoint. [(26% vs. 32%, p = 0.372) and (43% vs. 31%,
p = 0.007), respectively] Among patients with preoperative anemia,
the patients having lowest Hb ＜7 g/dL and the patients having
delta Hb level ≥50% had the similar incidences of the postoperative composite endpoint compared with those not having.
[(46% vs. 40%, p = 0.273) and (20% vs. 41%, p = 0.653)
,respectively] A multivariate logistic regression analysis revealed
that the lowest Hb ＜7 g/dL (OR: 1.573, 95% CI: 1.045-2.367,
P = 0.03), congestive heart failure (OR: 2.087, 95% CI:
1.287-3.386, P = 0.003), diabetes (OR: 1.741, 95% CI: 1.354-2.24,
P ＜0.001), chronic kidney disease (OR: 1.745, 95% CI:
1.141-2.669, P = 0.01) and perioperative transfusion (OR: 1.386,
95% CI: 1.057-1.818, P = 0.03) were the independent predictors
for the composite of morbidity/mortality after OPCAB.
Conclusions: The perioperative lowest Hb level less than 7 g/dL,
not the delta Hb level of 50% or greater, was associated with the
incidence of postoperative composite endpoint. However, among
patients with preoperative anemia, both the lowest Hb less than
7 g/dL and the delta Hb level of 50% or greater were not associated with the incidence of postoperative composite endpoint. The
modified transfusion guideline for patients undergoing OPCAB is
needed based on these results.

Preoperative Serum Phosphate Level and Clinical
Outcome in Patients undergoing Off-Pump Coronary
Artery Bypass Surgery (OPCAB)
Kwan Young Hong, Jung Chan Park, Jeong Jin Min,
Jong-Hwan Lee
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: Serum phosphate is considered to be indicator of
vascular calcification. Link between phosphate level and cardiovascular events has been well studied in chronic kidney disease
and ischemic heart disease. However, the prognotic value of phosphate level remains poorly explored in a surgery population. We
aimed to access the impact of preoperative serum phosphate levels
on patients undergoing off-pump coronary artery bypass surgery
(OPCAB).
Methods: A total of 1,739 patients who underwent OPCAB from
January 2010 to June 2015 were enrolled and retrospectively
reviewed. Patients were stratified into two groups according to preoperative phosphate levels (high(H);＞3.5 (n=850) or normal(N);
≤3.5 (n=889) mg/dl). Postoperative clinical outcome was compared between two groups. The primary endpoint was major adverse cardiovascular event (MACE), defined as a composite of
all-cause of mortality, myocardial infraction, and coronary
revascularization.
Results: As preoperative phosphate level increased, the HR of
30-day and one-year MACE remained constant after adjusting for
confounders. On Cox proportional hazards regression analysis,
there was no association between phosphate level and MACE. The
adjusted HR for 30-day MACE was 1.035 (95% CI: 0.720-1.489,
p=0.852), and 1.101 (95% CI: 0.786-1.544, p=0.575) for 1-year
MACE. In addition, there was no association between phosphate
level and all-cause of mortality, myocardial infarction, and revascularization after adjusting all confounders.
Conclusions: Elevated preoperative serum phosphate level was
not associated with adverse cardiovascular events after OPCAB.
References
1. Linefsky JP, O'Brien KD, Katz R, De Boer IH, Barasch E,
Jenny NS, et al. Association of serum phosphate levels with
aortic valve sclerosis and annular calcification: the cardiovascular health study. Journal of the American College of
Cardiology 2011; 58: 291-7.
2. Tonelli M, Sacks F, Pfeffer M, Gao Z, Curhan G. Relation between serum phosphate level and cardiovascular event rate in
people with coronary disease. Circulation 2005; 112: 2627-33.
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Microvascular reactivity measured by vascular
occlusion test is an independent predictor for
postoperative bleeding in patients undergoing
cardiac surgery
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Intra-operative microvolt T-wave alternans and
post-operative mortality in cardiac surgery patients
Hyung-Chul Lee1, Chang Hoon Koo2, Leerang Lim1,
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Background: The authors hypothesized that postoperative bleeding may be related to endothelial function, measured by calculating
the StO2 recovery slope of VOT, independent from other coagulation profiles. To test this hypothesis, we evaluated the predictive
value of recovery slope for postoperative bleeding in a cardiac surgery patient registry.
Methods: The authors retrospectively analyzed a prospectively
collected registry of cardiac surgery patients. Data from 154 patients enrolled in the registry were analyzed. A linear mixed model
was performed to evaluate the association between the amount of
postoperative chest tube output (CTO, mL, repeatedly measured at
0−8 h, 8−24 h, and 24−48 h) and tissue oxygen saturation
(StO2) recovery slope (%/sec) measured by vascular occlusion test
(VOT) at skin closure. A logistic regression was carried out to see
the relationship between StO2 recovery slope and packed red blood
cell (PRBC) transfusion during the 48-hour postoperative period.
Results: In the multivariable adjusted model, the effect of StO2
recovery slope on postoperative CTO (log-transformed) was statistically significant, and the degree of StO2 recovery slope was inversely related to the amount of CTO (exp(estimate) = 0.935;
exp(95% CI) = 0.881−0.993; p = 0.029). StO2 recovery slope was
also inversely associated with postoperative PRBC transfusion possibility (OR = 0.795; 95% CI = 0.633−0.998; p = 0.048).
Conclusions: Microvascular reactivity measured by VOT is independently and inversely associated with postoperative bleeding
in patients undergoing cardiac surgery.
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Background: Microvolt T-wave alternans (MTWA) is associated
with dispersion of repolarization and has a potential to predict
life-threatening cardiac arrhythmia. In this study, we measured
MTWA in the cardiac surgery patients during general anesthesia
and investigate the relation between MTWA and postoperative
mortality.
Methods: Electrocardiogram (ECG) recordings were obtained in
334 cardiac surgery patients before induction of general anesthesia
and after sternal closure. MTWA was calculated using spectral
technique with 128 beats segment window which slides with step
size of 32 heart beats. The patient was considered MTWA positive
when their mean value of MTWA ratio was greater than 3. In-hospital death (primary outcome), cardiogenic shock, stroke, coma, renal failure, respiratory failure and length of ICU and hospital stays
were also recorded.
Results: Nineteen (5.7%) showed positive MTWA before anesthesia induction and another 19 (5.7%) showed positive MTWA
after sternal closure. In-hospital mortality was significantly higher
in the patients with positive MTWA after sternal closure than negative (21.1% versus 1.3%, p-value ＜ 0.001). Cardiogenic shock
and coma were more frequent in positive MTWA group after sternal closure (21.1% versus 6%, 15.8% versus 3.2%, p-value=0.033,
and 0.031, respectively). In univariate regression, MTWA after
sternal closure was significantly associated with in-hospital death
(odd ratio=20.7, 95% confidence interval 4.722-91.043, p-value ＜
0.001). Multivariate model for in-hospital death included MTWA
after sternal closure (odds ratio=42.5, 95% confidence interval
5.8-307.8, p-value ＜ 0.001), congestive heart failure (odds ratio=8.8, 95% confidence interval 1.2-63.3, p-value=0.031) and cardiac disease (odds ratio=8.5, 95% confidence interval 1.2-60.2,
p-value=0.031). The area under the receiving operating characteristic curve (AUC) of the model with MTWA after sternal closure
was 0.658 (95% confidence interval, 0.604-0.709) and increased to
0.908 (95% confidence interval 0.862-0.936) when combining with
EuroSCORE II (p-value=0.002).
Conclusions: Mortality after cardiac surgery was higher in the patient with positive MTWA after sternal closure. MTWA test during
general anesthesia can be helpful to predict in-hospital death in the
cardiac surgery patient.
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Preoperative estimated glomerular filtration rate as
predictors of outcomes after cardiovascular surgery
in patients with normal serum creatinine

National University College of Medicine, Seoul National University
Hospital, Seoul, Korea

Background: The benefit of aspirin use after coronary artery bypass graft surgery has been well proven. However, the effect of
preoperative aspirin use in patients undergoing off-pump coronary
artery bypass graft surgery (OPCAB) has not been evaluated
sufficiently. To evaluate platelet function changes during OPCAB
due to preoperative aspirin use, we conducted a randomized conⓇ
trolled trial using flow cytometry and the Multiplate analyzer.
Methods: Forty-eight patients scheduled for elective OPCAB were
randomized to the aspirin continuation (100 mg/day until operative
day) and discontinuation (4 days before the operative day) groups.
Platelet function was measured using the platelet activation markers
CD62P, CD63, and PAC-1 by flow cytometry, and platelet agⓇ
gregation was measured using the Multiplate analyzer, after the induction of anesthesia (baseline), at the end of the operation, and 24
and 48 h postoperatively. Findings of conventional coagulation asⓇ
says, thromboelastography by ROTEM assays, and postoperative
bleeding-related clinical outcomes were compared between groups.
Results: No significant change in CD62P, CD63, or PAC-1 was observed at the end of the operation or 24 or 48 h postoperatively compared with baseline in either group. The area under the curve for arachidonic acid-stimulated platelet aggregation, measured by the Multiplate
Ⓡ
analyzer, was significantly smaller in the aspirin continuation group
(P ＜ 0.01). However, chest tube drainage and intraoperative and postoperative transfusion requirements did not differ between groups.
Conclusions: Our study showed that preoperative use of aspirin
for OPCAB did not affect perioperative platelet activation, but it
impaired platelet aggregation, which did not affect postoperative
bleeding, by arachidonic acid.

Jun-Young Jo, Eun-Ho Lee, Jong-Il Kim, In-Cheol Choi
Department of Anesthesiology and Pain Medicine, Asan Medical Center,
University of Ulsan, College of Medicine

Background: Although serum creatinine level has traditionally
been used an index of renal function in clinical practice, it is considered to be a relatively incorrect indicator of renal function, especially in case of mild renal dysfunction. The aim of this study is
to determine the usefulness of preoperative estimated glomerular
filtration rate (eGFR) to predict complications after cardiovascular
surgery in patients with normal serum creatinine level.
Methods: Adult patients (2208) undergoing elective cardiovascular
surgery were included. Preoperative eGFR was calculated using
Chronic Kidney Disease Epidemiology Collaboration equations. We
analyzed the relationship between eGFR and postoperative major
complications, including all-cause mortality death, major adverse
cardiac and cerebrovascular events, severe acute kidney injury, respiratory and gastrointestinal complications, wound infection, sepsis,
and multi-organ failure within postoperative 90 days.
Results: Preoperative eGFR of ＜ 60 ml/min/1.73 m2 was shown
in 185 (8.4%) patients and postoperative major complications occurred
in 328 patients (14.9%). Using multivariable analysis, preoperative decreased eGFR was independently related to increased major complication risk by 22% for each decrement of 10 U of eGFR (adjusted odds
ratio 1.22; 95% confidence interval 1.13−1.31; P ＜ 0.001).
Preoperative eGFR of ＜ 60 ml/min/1.73 m2 was also associated with
a twofold increased risk of postoperative major complications (adjusted
odds ratio 2.24; 95% confidence interval 1.54−3.25; P ＜ 0.001).
Conclusions: Despite patients with preoperative normal serum creatinine level, decreased eGFR was significantly associated with an
increased risk of major complications after cardiovascular surgery.
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A randomized comparison of the LMA SupremeTM
and i-gelⓇ in paralysed elderly patients
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Myoung Hwa Kim, Jae Hoon Lee, Seokyung Shin

Effects of preoperative aspirin on perioperative
platelet activation and dysfunction in patients
undergoing off-pump coronary artery bypass graft
surgery: a prospective randomized study

Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

Background: The anatomical and physiologic changes that accompany aging may have significant effects on the efficacy and safety of
supra-glottic airway devices (SADs). However, most studies on second-generation SADs have been conducted in the general population,
TM
and the differences between laryngeal mask airway (LMA) Supreme
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and i-gelⓇ in the elderly have not been clearly investigated. Therefore,
we aimed to perform a head-to-head comparison of LMA Supreme
and i-gel in anesthetised paralyzed elderly patients.
Methods: In this randomized comparative study, we allocated 106
patients to either the LMA Supreme group (LMA-S group) or the
i-gel group. Our primary endpoint was the rate of successful insertion at the first attempt. We also compared the ease of insertion,
adequacy of positive pressure ventilation, degree of sealing between the SAD and peri-laryngeal structures, position of the SAD
determined using flexible bronchoscopy, and the stability of airway
maintenance during anesthesia between the two groups.
Results: Among the 106 patients, 105 (52 in the LMA-S group and
53 in the i-gel group) were finally analyzed. Although the intergroup
differences in the rate of successful insertion at the first attempt were
not statistically significant (94.3% vs. 82.7%, P = 0.072), more patients
required device manipulation after the initial insertion of LMA-S rather
than i-gel (22 [42.3%] vs. 10 [18.9%], P = 0.011). The fibre-optic laryngeal view grades immediately after insertion also showed significant
intergroup differences (P = 0.042), with good fibre optic views (grade
4 or 3) being more common with i-gel than with LMA-S (79.3% vs.
55.8%). Peak inspiratory pressure was significantly lower in the i-gel
group than in the LMA-S group, both immediately after insertion and
at the end of surgery. Airway leak pressure was significantly higher
in the i-gel group than in the LMA-S group, both immediately after
insertion and at the end of surgery (25.8 [6.0] vs. 23.0 [4.8], P = 0.036;
and 28.1 [5.0] vs. 23.7 [5.4], P ＜ 0.001, respectively).
Conclusions: Both LMA-S and i-gel could be used successfully
and safely in elderly patients, and i-gel demonstrated a better airway sealing effect than did LMA-S after insertion and during the
maintenance of anesthesia.

Seunghyeon Lee, Mi Soon Lee, Sang Hyun Kim
Department of Anesthesiology and Pain Medicine, College of Medicine,
Soonchunhyang University
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Background: Hip fracture has become one of main problem in
the elderly patients by progress of the aging society. Transthoracic
echocardiography (TTE) is still widely performed for purpose of
assessing the risk associated cardiovascular disease in individuals
who undergo hip fracture surgery while routine echocardiography
was not recommended for the preoperative assessment in individuals undergoing noncardiac surgery by recently published international guidelines. Thus, we evaluated the relevance of the variables of TTE and the outcomes in elderly patients with hip
fracture.
Methods: We conducted single-center, retrospective medical record review including a total of 356 patients. The study population
included patients 65 years of age and older underwent TTE within
a month before the scheduled hip fracture surgery for the pre-operative assessment between January 2013 and October 2016.
Bilateral hip fracture surgery and re-operation due to complication
of the previous hip surgery were excluded.
Primary outcome was 30-day mortality after surgery, secondary
outcomes were postoperative neurologic and cardiovascular
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Association between preoperative transthoracic
echocardiography and clinical outcomes after
scheduled hip fracture surgery in geriatric patients
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complications. Univariable and multivariable logistic regression
were performed to identify whether echocardiographic variables are
related to postoperative mortality and complications.
Results: The mean age was 79.7 years (SD=6.7) and 78 (21.9%)
were male (Table 1). Six patients died within 30 days. There was
a significant difference in mean age between the survival group
and 30-day mortality group (p-value=0.0003, figure 1). Delirium
was the most common postoperative complication (46, 12.9%), and
cardiovascular disease was the second most common complication
(17, 4.8%). Among TTE variables, only LA volume index was
found to be associated with postoperative cardiovascular complication in both the univariable and multivariable logistic regression
analysis (Table 2).
Conclusions: This study shows that patient’s age was associated
postoperative mortality. More careful screening of the elderly patients for pre-operative echocardiography will be necessary.
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The effect of a mixture of 2.7% sorbitol−0.54%
mannitol solution on blood coagulation: In-vitro,
observational healthy-volunteer study using
Ⓡ
rotational thromboelastometry (ROTEM )
Kook-Nam Kim, Sang-hwan Do, Hyo-Seok Na,
Hyun-Jung Shin
Department of Anesthesiology and Pain Medicine, Seoul National
University Bundang Hospital
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The effect of a plasmalyte-148 solution on blood
coagulation: In-vitro, observational healthy-volunteer
Ⓡ
study using rotational thromboelastometry (ROTEM )
Byung-Hun Min, Hyun-Jung Shin, Hyo-Seok Na, Sang-Hwan Do
Department of Anesthesiology College of Medicine Seoul National
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Background: Irrigating fluid absorbed during the endoscopic surgery may alter whole blood coagulation. However, little is known
about the dose-response relationships of hemodilution. We have
therefore performed the present study to measure the effect of a
mixture of 2.7% sorbitol−0.54% mannitol solution on the coagulation pathway according to the hemodilution level using a rotaⓇ
tional thromboelastometry (ROTEM ) tests.
Methods: Venous blood was taken from 12 healthy volunteers and
divided into four specimen bottles, which were diluted with different levels (0%, 10%, 20%, and 40%).
Results: With increasing hemodilution level, ROTEMⓇ values
showed a hypocoagulable pattern as follows (Table 1): prolonged
clotting time (CT) and clot formation time (CFT), and decreased
α-angle and maximum clot firmness (MCF). Significant lengthening of CT and CFT of INTEM was observed in 40% dilution
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compared with 10% dilution (P = 0.020 and P ＜ 0.001, respectively). CFT of INTEM was significantly increased in 20% dilution compared with 10% dilution (P ＜ 0.001). MCF and α
-angle of INTEM was significantly decreased in 20% (P = 0.002
and P ＜ 0.001, respectively) and 40% (P ＜ 0.001) dilution compared with 10% dilution. CT and CFT of EXTEM were prolonged
significantly in 40% dilution compared with 10% dilution (P ＜
0.001). CFT of EXTEM was prolonged significantly in 20% dilution compared with 10% dilution (P = 0.001). Significant decrease
of MCF and α-angle of EXTEM was observed in 20% (P = 0.007
and P ＜ 0.001, respectively) and 40% (P ＜ 0.001) dilution compared with 10% dilution. MCF of FIBTEM was significantly decreased in 40% dilution compared with 10% dilution (P ＜ 0.001).
Conclusions: All coagulation pathways, including the intrinsic,
extrinsic, and fibrinolytic systems, were impaired with increasing
hemodilution level with a mixture of 2.7% sorbitol−0.54% mannitol solution.
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dilution. Significant decrease of MCF of FIBTEM was observed
in 40% (P = 0.009) and 60% (P ＜ 0.001) dilution compared with
20% dilution.
Conclusions: All coagulation pathways, including the intrinsic,
extrinsic, and fibrinolytic systems, were changed toward hypocoagulable pattern with increasing hemodilution level. However,
most of ROTEM parameters were within normal reference range
except 60% dilution.

Background: Fluids administered intravenously may alter whole
blood coagulation. However, little is known about the dose-response relationships of hemodilution in plasmalyte-148 solution.
We have therefore performed the present study to measure the effect of a plasmalyte-148 solution on the coagulation pathway according to the hemodilution level using a rotational thromboelasⓇ
tometry (ROTEM ) tests
Methods: Venous blood was taken from 12 healthy volunteers and
divided into four specimen bottles, which were diluted with different levels (0%, 20%, 40%, and 60%). INTEM, EXTEM, and
FIBTEM tests were performed with the study samples.
Results: With increasing hemodilution level, ROTEMⓇ values
showed a hypocoagulable pattern as follows (Table 1): prolonged
clot formation time (CFT), and decreased α-angle and maximum
clot firmness (MCF). CFT of INTEM was prolonged significantly
in 60% dilution compared with 20% dilution (P ＜ 0.001).
Significant decrease of α-angle of INTEM was observed in 60%
dilution compared with 20% dilution (P = 0.041). MCF of INTEM
was significantly decreased in 40% (P = 0.015) and 60% (P ＜
0.001) dilution compared with 20% dilution. CFT of EXTEM was
prolonged significantly in 60% dilution compared with 20% dilution (P ＜ 0.001). Significant decrease of α-angle of EXTEM was
observed in 60% dilution compared with 20% dilution (P ＜
0.001). MCF of EXTEM was significantly decreased in 40% (P
= 0.003) and 60% (P ＜ 0.001) dilution compared with 20%
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Hypotension due to compression of the inferior
vena cava by intrathoracic herniation of peritoneal
fat during laparoscopic surgery
Mijung Yun, Gunn Hee Kim, Seung Young Lee, Hana Cho,
Byung uk Kim, Min Seok Koo, Mi-Young Kwon
Department of Anesthesiology and Pain Medicine, National Medical
Center

Background: Vena cava syndrome is a condition presenting with
various symptoms caused by central venous obstruction, which can
be divided into SVC syndrome and IVC syndrome. IVC obstruction can lead to superficial venous dilation as well as abdominal and lower limb edema. It can have a diverse presentation, ranging from no symptoms to bilateral lower limb edema, hypotension.
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compression should be considered.
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Laparoscopic surgery is widely used to operate on abdominal
organs. Because carbon dioxide gas is injected intra-abdominally
and the patient’s position is altered in order to obtain the required
field of view, the anesthesiologist needs to respond sensitively to
changes in the patient’s vital signs during surgery. Although there
have been a few case reports of perioperative SVC syndrome, perioperative IVC syndrome has been rarely reported. Here, we present
a case of sustained hypotension due to compression of the IVC
by intrathoracic herniation of peritoneal fat during laparoscopic anterior resection, along with a review of the literature.
Methods: A 65-year-old man was scheduled for laparoscopic anterior resection after being diagnosed as having sigmoid colon
cancer. Immediately after arriving at the operating room, the patient’s blood pressure was 109/79 mmHg, HR was 89 beats/min.
During the first 150 minutes of surgery, SBP was 95 to 125
mmHg, DBP was 55 to 85 mmHg, and HR was 60 to 85
beats/min. For the next hour, his blood pressure continued to
decrease. When the decrease in blood pressure became more severe, dopamine infusion was commenced at 5 to 8 mcg/kg/min;
SBP was 80 to 100 mmHg, DBP was 45 to 60 mmHg, and HR
was 85 to 100 beats/min. Minimal SBP was 76 mmHg, minimal
DBP was 44 mmHg, and HR was 86 beats/min at that time.
Preoperative abdominopelvic computed tomography (CT) showed
normal IVC and hepatic vein, not compressed by peritoneal fat.
Postoperative abdominopelvic CT, however, revealed compression
of the IVC and hepatic vein due to intrathoracic herniation of peritoneal fat.
Conclusions: Internal causes of IVC obstruction include thrombosis, stenosis, primary tumor, and iatrogenic causes, while external
causes include liver expansion due to hypertrophy, tumor or regenerating nodule, adenopathy, aortic aneurysm, pregnant uterus,
and abdominal compartment syndrome. The symptoms of IVC syndrome vary depending on the speed of the occlusion, condition of
the collateral veins, and flow of the venous system. While cases
of slow occlusion with intact collateral veins can be asymptomatic,
acute occlusion can present with sudden bilateral lower limb edema
and collateral vein enlargement. In some cases, hypotension develops due to a sudden decrease in venous return. IVC syndrome is
diagnosed through a combination of physical examinations, such
as observation of bilateral lower limb edema, changes in skin coloration, ulcers, and/or expansion of veins in the abdominal wall, as
well as imaging studies, such as ultrasonography, CT, and/or magnetic resonance imaging. Treatment differs according to the etiology, but when acute thrombosis is the cause, treatment is similar
to that of lower limb deep vein thrombosis. It is often difficult
to determine the exact cause of intraoperative hypotension, but
when an obese patient undergoes laparoscopic surgery in the
Trendelenburg position, as in the present case, IVC obstruction or
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Intraoperative hyponatremia during hysteroscopic
myomectomy
Myeong Eun Jeong, Won Joo Choe, Min Hee Heo,
Sang Il Lee
Department of Anesthesiology College of Medicine Inje University

Background: Hysteroscopy is used to treat uterine disease such
as uterine myoma. The procedure is simple but requires the in-
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sertion of endoscope into the uterine cavity with using hypotonic,
nonconductive, low-viscosity fluids to improve visualization when
bleeding occurs. These low viscosity irrigation fluids risk rapid fluid absorption, fluid overload, electrolyte imbalance especially
hyponatremia. We report a case of hyponatremia caused by using
irrigation fluid containing 2.7% sorbitol and 0.54% mannitol for
hysteroscopic myomectomy.
Methods: A 48-year-old woman (height, 153 cm; weight, 55 kg)
was admitted for elective hysteroscopic myomectomy of a 4.8 × 3.8
cm uterine myoma. Six years before, she had undergone myomectomy by hysteroscopy, but the size of myoma had been increased after operation. She had high blood pressure history for six
years, but her blood pressure was well controlled with medication.
She had no other abnormal laboratory findings. She was premedicated with intramuscular injection of glycopyrrolate 0.2mg. On
arrival in the operating room (OR), standard monitors were attached,
including electrocardiogram (ECG), noninvasive blood pressure (BP),
and pulse oximeter. Anesthesia was induced with propofol 120 mg,
rocuronium 25mg. After tracheal intubation, anesthesia was maintained with continuous infusion of remifentanil (0.1-0.2 µg/kg/min)
and sevoflurane (1.5-2.0%). Intravenous (IV) lactated Ringer's solution was infused as maintenance fluid. With the start of the hysteroscopic procedure, irrigation fluid(Urosol; containing 2.7% sorbitol
and 0.54% mannitol) was connected to a lateral port of the hysteroscope and infused by gravity with a bag of the irrigation fluid raised
to about 150 to 200 cm above the patient. Blood pressure was maintained at a range of 98/60 - 130/80 mmHg. The procedure was continued during 100min and at the end of the procedure, ABGA was
done for checking electrolytes because the irrigation fluid was used
about 30L. ABG analysis showed pH 7.29, PaO2 326 mmHg, PaCO2
37 mmHg, SpO2 100%, and sodium 107 mmol/L with inspired oxygen concentration (FIO2) 50%. Her initial sodium was 140 mmol/L.
There was the sign of abdominal rigidity, therefore the surgery was
converted to laparoscopic exploratory laparotomy because uterine
wall perforation was suspected. The patient’s BP decreased to 86/55
mmHg and bolus phenylephrine(50mcg) and ephedrine(5mg) was injected intermittently but the effect was not sufficient, therefore norpin
was given at a rate of 0.02∼0.05mcg/kg/min. A total of 100ml of
3% hypertonic saline, 900ml of 0.9% normal saline, and 1,200 mL
of lactated Ringer's solution were infused and 1750 mL of urine was
collected during the 250-minute operation. Sodium bicarbonate and
Lasix were injected. At the end of the operation, ABG analysis
showed pH 7.26, PaO2 466 mmHg, PaCO2 39 mmHg, SpO2 100%,
and sodium 119 mmol/L. The patients awoke from anesthesia and
her mental status was alert.
Conclusions: Hyponatremia during hysteroscopic procedure is rare
but the complications such as hyponatremia, fluid overload, and pulmonary edema led to severe outcomes. Even during a simple hystero-

scopic procedure, to prevent several complications, close monitoring
and early detection of the change in plasma sodium level is important.
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Hemodynamic effects of different types of
pneumatic compression of the lower extremities
during anesthesia induction: a prospective
randomized controlled trial
Ki-Jae Lee, Hyungsun Lim, Ji-Seon Son, Sang-Kyi Lee,
Seonghoon Ko
Department of Anesthesiology and Pain Medicine, Chonbuk National
University Hospital

Background: The current study evaluated the hemodynamic effects of different types of pneumatic compressions of the lower extremities during anesthesia induction. In addition, the hemodynamic effects were compared between patients older than 65 age
years and those aged 65 years or younger.
Methods: One hundred and eighty patients were enrolled. The patients with cardiovascular, renal, or CNS diseases, or DM were
excluded. Subjects were separated into those aged ＞ 65 years and
≤ 65 years initially. Each age group of patients was randomly assigned to one of three groups; Group 1 (control, no compression),
Group 2 (sequential pneumatic compression), and Group 3
(sustained pneumatic compression without decompression). In
groups 2 and 3, 40 mmHg of compression pressure was applied.
Invasive blood pressure, cardiac index (CI), and stroke volume variation (SVV) were measured. The number of patients who showed
an MAP of ＜ 60 mmHg or CI of ＜ 2.2 L/min/m2 was recorded.
Results: In patients aged ≤ 65 years, MAP and CI were significantly higher and SVV was lower in Group 3 compared to
Group 1 before tracheal intubation, but there were no differences
between Groups 1 and 2. However, there were no differences in
MAP, CI, and SVV among the three groups in patients aged ＞
65 years. The number of patients who showed an MAP of ＜ 60
mmHg or CI of ＜ 2.2 L/min/m2 was lesser in Group 3 than Group
1 in patients aged ≤ 65 years, but not in patients aged ＞ 65 years.
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Palliative pulmonary artery bending and patent
ductus arteriosus ligation of a child with
Miller-Dieker syndrome
Ki-Jae Lee, Seonghoon Ko, Sang-Kyi Lee, Jeongwoo Lee
Department of Anesthesiology and Pain Medicine College of Medicine
Chungbuk National University
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Background: Miller-Dieker syndrome (MDS) is a very rare disorder that characterized by type I lissencephaly.
To the best of our knowlege, only two cases has been reported
about anesthetic management of MDS.
We think that it is the firtst time about anesthetic management of
MDS with heart anomaly.
Methods: An 2-month-old boy weighing 3.5kg was requested for
emergency pulmonary artery banding and patent ductus arteriosus
ligation under general anesthesia. After birth, head ultrasound had
shown agyria and MRI classic lissencephaly (type I). At birth perimembraneous type moderate ventricular septal defect was shown,
but after 2 month later, defect size increased about 8mm with pulmonary hypertension. Because pre-anesthetic examination of the
child showed the typical facial feature of MDS, we predicted a
difficult intubation. Laryngoscopic grade was IV, so #3 PVC tube
was intubated using fiberoptic bronchoscopy. Not any events was
reported during pulmonary artery bending and patent ductus ateriosus ligation. After procedure pulmonary artery pressure decreased
from 30mmHg/14mmHg to 28mmHg/8mmHg.
Conclusions: MDS patient has a short life expectancy, so complete repair of heart anomaly is unnecessary, but to expend life
time a correction of pulmonary hypertension is possible and this
is that case.
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Conclusions: Sustained pneumatic compression of the lower extremities has more hemodynamic stabilizing effects compared to
sequential compression during anesthesia induction in patients aged
65 years or younger. However, no differences between treatments
were observed in patients older than 65 years.

Results: We analyzed 174 patients, 81 in crystalloid group and
93 in colloid group. Patient’s characteristics were all similar among
the groups. There were no significant differences in the amount
of postoperative bleeding during 24hrs (crystalloid; 384.8±245.1
ml, colloid; 409.3±295.0 ml, P=0.555) and 48hrs (crystalloid;
528.8±335.7 ml, colloid; 587.0±371.2 ml, P=0.283) after surgery,
postoperative transfusion requirements, postoperative hemoglobin
and HOS between groups. However, intraoperative pack-RBC
transfusion requirements were significantly higher in colloid group
(crystalloid; 1.6±1.8 packs, colloid; 2.6±3.7 packs, P=0.025). The
postoperative date of drainage removal was delayed in colloid
group (crystalloid; POD 3.3±0.9, colloid; POD 3.8±1.7, P=0.026)
Conclusions: Administration of colloid does not increase the
amount of postoperative bleeding compared to patients who received crystalloid only.
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The effect of intraoperative colloid on postoperative
bleeding in patients undergoing spine surgery retrospective study
Sangho Lee, Jeong-Hyun Choi, SungWook Park
Department of Anesthesiology and Pain Medicine, College of Medicine
Kyung Hee University

Background: Colloid solutions are commonly administered to restore and maintain intravascular volume before transfusion.
However, there is controversy regarding about possible detrimental
effect on coagulation. Therefore, this study evaluated to compare
the amount of postoperative bleeding between colloid and crystalloid administration during spine surgery.
Methods: This is a single-center, retrospective study. Subjects
were adult patients (age, 19-65) undergoing spine surgery from
February, 2015 to February, 2017. We compared the amount of
postoperative bleeding between colloid and crystalloid group. The
primary outcome was the amount of postoperative bleeding from
surgical site drainage during 24 hours and 48 hours after surgery.
The secondary outcome was the hospital length of stay (HOS).
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The predictive factors for massive transfusion in
non-idiopathic scoliosis undergoing corrective
surgery - Mutivariable analysis
Hee-Sun Park, Ha-Jung Kim, Young-Jin Ro, Hong-Seuk Yang,
Won-Uk Ko
Department of Anesthesiology and Pain Medicine, Asan Medical Center,
University of Ulsan, College of Medicine

Background: Non-idiopathic scoliosis is traditionally classified as
congenital and secondary scoliosis to neuromuscular disease, syn-
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Anesthetic consideration during surgical intervention
in Woake’s syndrome: A case report
Seong Yeop Jeong, Chan Jong Chung, Jong Hwan Lee,
Seung Cheol Lee, So Ron Choi, Jeong Ho Kim,
Sang Yoong Park
Department of Anesthesia and Pain Medicine College of Medicine Donga
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drome/genetic related causes or others. Corrective spinal surgery
for scoliosis has the risk of significant blood loss, pulmonary complication, infection, and neurologic compromise. It has been previously demonstrated that patients with congenital and secondary
scoliosis have higher rates of blood loss during surgery, and frequently need for allogeneic red blood cell transfusion than those
with idiopathic scoliosis. The aim of this study was to investigate
the factors associated with massive transfusion following scoliosis
surgery in patients with non-idiopathic scoliosis. Furthermore we
assessed the complications rates.
Methods: The patients with non-idiopathic scoliosis who undergone corrective spinal surgery from January 2008 to February 2015
were retrospectively analyzed. Patients were classified as congenital, neuromuscular, syndrome/genetic related and trauma group
according to its etiology. The definition of massive transfusion is
as followed. In an adult, the transfusion of ≥ 10 red blood cell
units which approximates the total blood volume (TBV) of an average adult patient within 24 hours. Furthermore in the pediatrics,
the transfusion of ＞100% estimated TBV within 24 hours. TBV
estimation for the pediatric patients was calculated using body
weight and age. Otherwise in adults, TBV estimation was calculated based on Glicher's rule of five for blood volume in adults.
Multivariable logistic regression analysis was performed to assess
the associated factors of massive transfusion.
Results: This study included 170 patients. 25 (14.7%) patients received massive transfusion. Body mass index(BMI), maximal
standing Cobb angle, the number of fused vertebra and preoperative albumin level were associated with massive transfusion
in the results of univariable logistic regression analysis. At multivariable analysis, BMI (OR 0.742, 95% CI 0.615-0.895, p=0.002)
and maximal standing Cobb angle (OR 1.056, 95% CI 1.030-1.083,
p＜0.001) were independent factors significantly associated with
massive transfusion. No association was demonstrated between
massive transfusion and the etiology of scoliosis. Patients with
massive transfusion have higher postoperative cardiopulmonary
complications (p=0.001), a greater need of postoperative ICU care
(56% versus 9.7%, p＜0.001) compared to those without massive
transfusion. Correlation between etiology of scoliosis and complications, congenital scoliosis compared to other secondary scoliosis
was significantly lower rate of cardiopulmonary complications
(p=0.004).
Conclusions: Low BMI and maximal standing Cobb angle are
predictive factors of massive transfusion in non-idiopathic scoliosis
patient undergoing deformity corrective spinal surgery.
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Background: Woakes syndrome is one of the polyps that develops in childhood, causing severe nasal deformity and necrosis of
the bony-shaped cell. They reported severe recurrent infant nasal
polyposis with nasal enlargement, frontal sinus aplasia, bronchiectasis and the production of viscous mucus.
Methods: A 13 year-old male (height 143 kg; weight, 30 kg) presented to the operation theatre with a frequent nasal obstruction,
congestion, hyposmia, rhinorrhea, epistaxis, postnasal drip, headache and snoring. His OP Hx. was 2011, 12, 14 both ESS and
polypectomy. Operation plan was reveal both ESS and septorhinoplasty. During the preoperative evaluation, chest X-ray showed r/o
interstitial pneumonia, both lung, especially left retrocardiac area.
Chest with HRCT revealed a diffuse bronchial dilatation with bronchial wall thickening, distal air trapping, both lungs. It showed
bronchial asthma or ciliary dyskinesia syndrome. Spirometry shows
FVC 80%, FEV1 68% and FEV1/FVC 78%. V/S were 117/73
mmHg, 86 beats/min, and SaO₂ showed 97%. An appropriate
sized oropharyngeal airway was selected prior to induction of anesthesia and inserted from the outside.
With preoxyoxygenation, anesthesia was induced and maintained
with propofol (3.0-3.5 μg/ml) and remifentanil (2.5-3.0 ng/ml) using a TCI device. After an IV injection of 20 mg of rocuronium,
tracheal intubation was performed using a single lumen ID 6.5 mm
tube in one attempt without difficulty. Both audiences were confirmed by the stethoscope and there was no wheezing or accidental
sound. The patient's lungs were ventilated with 40% oxygen at a
RR of 12 breaths/min at a I : E ratio of 1 : 2 to a volume of
8 to 10 ml/kg with normocarbia throughout the procedure.
Anesthetic circuit was electrically humidified. To keep the BIS between 40 and 60. The procedure lasted for 80 minutes. During the
procedures, there were no signs of accumulation of secretions. At
the end of the operation, all anesthetics were stopped and the residual neuromuscular block was reversed with 150 mg of
sugammadex. Respiratory secretions were aspirated once during the
operation using a suction catheter inserted as deeply as possible
into the trachea. When the patient responded to speech and showed

sufficient natural respiration and neuromuscular function, the tube
was gently removed after endotracheal and oral suction (amount
of yellowish discharge, purulent secretion). For postoperative analgesia, we administrated intravenous fentanyl 20 μg bolus. The
patient left the post-anesthetic care room for 30 minutes after the
anesthesia and was transferred to the general ward. Patient was
closely monitored and administration of antibiotics was continued.
Postoperative chest X-ray revealed no active lung lesion. The patient recovered and was discharged on the third day of surgery.
Conclusions: We present some caveats such as lung problems of
anesthetic management types and nasal structural problems of WS
patients. Considering the fact that conventional inhalative anesthesia reduce the ciliary movement, the perioperative control and
precautions of respiratory infections using antibiotics and sterile
equipment and prevention of the cilio depressant actions are also
important for anesthetic management. The anesthetic considerations
of this rare syndrome and the proper advantages of the IV infusion
method over volatile anesthesia in this situation are discussed.
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Progressive difficult airway in arthrogryposis
multiplex congenita
Youn Ann Misun, Woo Suk Chung, Choon Ho Jung, Yong
Sup Shin, Yoon Hee Kim, Ji Ho Park
Department of Anesthesiology and Pain Medicine College of Medicine
Chungnam National University

Background: Arthrogryposis multiplex congenital (AMC) is a
rare congenital disease characterized by multiple joint contractures
since birth. Patients are associated with various organ anomalies
such as micrognathia and short neck, scoliosis, limited mouth
opening, malignant hyperthermia, myopathy, increased sensitivity
to induction agents, and difficult intravenous and nerve access from
degeneration of the central nervous system [1-2] that make anesthesia challenging. Despite reports that intubation is not difficult,
we report a case in which intubation became progressively challenging to a point that was unsuccessful and suggest possible explanations on why this may have occured.
Methods: A 4-year-old female patient presented to the operating
room for release of contracture of knee joint due to congenital patellar dislocation. Past medical history revealed arthrogryposis multiplex congenita (AMC) with multiple surgical histories. Clinical
presentations included growth retardation, scoliosis, congenital patella dislocation, congenital ptosis, skeletal dysplasia, and delayed
milstones (figure 1). Previous anesthetic history revealed difficult
airway management due to limited neck extension, resulting in
awakening the patient one time with 50mg sugammadex sodium
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(BridionⓇ, MSD, Seoul, Korea), and two other times ventilated
with a 2.0 I-gel. However, peak inspiratory pressures were high
despite full neuromuscular blockade. In all three cases which endotracheal intubation failed, masked ventilation was excellent. Both
Ⓡ
the laryngoscope and the Glidescope (Portable GVL) failed to expose the vocal cords. Anesthesia was induced with ketamine 17mg
and rocuronium 8mg intravenously. With loss of self-respiration,
masked ventilation 100% oxygen for 1 minute was carried out.
Confirming adequate muscle relaxation, initial intubation was carried out with a UE scope in which we were able to localize the
epiglottis (figure 2) but without successful exposure. A 2.0 I-gel,
2.0 Air-Q LMA, 2.5 I-gel, and 2.5 Air-Q LMA was inserted sequentially but without success due to severe leakage. Placing padding on the patient’s shoulders helped optimize the oral-laryngeal-pharyngeal axis. Fiberoptic nasopharyngoscope and FOB
Ⓡ
were too short and inefficient, respectively. Glidescope failed to
localize the epiglottis, so intubation was retried with the EU scope.
An adult stylet was inserted into a #4.5 endotracheal tube with the
tip curved like the letter J. With assistance with the BURP maneuver in a tapping manner, the epiglottis gave way for a small opening to the vocal cords, where when the tip of the curved ETT was
placed anteriorly, the stylelet was removed and ETT pushed in for
successful intubation. Lateral breath sounds were confirmed and
the patient was mechanically ventilated throughout the entire surgery without adverse events. One year later, intubation was attempted with a glidescope blade #2 but the epiglottis could not
be identified. The UE scope, on the other had, gave excellent visualization of the epiglottis and vocal cords and intubation was successful at first attempt. A femoral block was given for better pain
control and the patient was uneventfully extubated.
Conclusions: This rare case of difficult intubation in a patient
with AMC may be because of progressive joint contractures, mainly worsening scoliosis and inadequate mouth opening.
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i-gel as an alternative to endotracheal tube in
pediatric laparoscopic surgeries
U-jae Yim, Kyoung sub Yoon, Jeongho Kim, Sang Yoong
Park, So Ron Choi, Seung Cheol Lee, Jong Hwan Lee,
Chan Jong Chung
Department of Anesthesia and Pain Medicine College of Medicine Donga
University

Background: The present evidence of safe use of supraglottic airway for pediatric laparoscopic surgeries is still limited. The i-gel
has been successfully used in adult laparoscopic surgeries. We
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Methods: This prospective observational study included children
aged 0−18 years who were sedated in the PSAU between January
2011 and August 2016 at a tertiary medical centre. We recorded
patient characteristics, categories of imaging tests, administered
sedatives, adverse events, and respiratory interventions for sedation. Medical records of patients younger than 18years who received ketamine for procedural sedation were evaluated. Data collected included patient demographics, procedure type, ketamine
doses administered, duration for sedation and adverse effects.
Factors predictive of ketamine induction dose were analyzed using
linear regression analyses.
Results: 66 patients were included in the final analyses. The mean
age was 3.6months and 62.1% were male. (Table1). In the univariate linear regression analyses, patient age, height, BSA were
predictors of the induction dose. (Table2, figure 1,2). In multivariate linear regression, age, height, BSA had multicollinearity,
We can't put together a variable in one model at all. So age and
height, age and weight, age and BSA were analyzed in different
three models. Of three models, we chose the model with highest
adjusted R square value and suggested the equation for the optimal
dose of ketamine dose required for the induction of sedation considering age, BSA. (-1.62 + 0.7*age +36.36*BSA, adjusted R
square = 0.658.
Conclusions: In pediatric ketamine-based sedation, the variable
like that age, height, BSA should be taken into account when estimating induction dose of ketamine.

evaluated whether the i-gel provides an effective alternative to an
endotracheal tube (ETT) by comparing hemodynamic and respiratory parameters in pediatric laparoscopic surgeries.
Methods: Fifity-four ASA I and II children, 1 month to 8 years,
scheduled for elective laparoscopic surgeries were randomly assigned to two groups (ETT and i-gel). Anesthetic technique included ketamine, sevoflurane and rocuronium. Ventilation was set
with 10 mL/kg of tidal volume. Respiratory rate was adjusted to
maintain endtidal CO2 (ETCO2) between 35 and 45 mmHg.
Hemodynamic respiratory parameters were noted at different time
points.
Results: Systolic and diastolic pressures were higher in the ETT
after induction and pneumoperitoneum. The changes in heart rate
were comparable in both groups. Peak airway pressures were higher in the i-gel group throughout the procedure. There were no statistically differences in SpO2, ETCO2,, respiratory rate, leak fraction between both groups before and during peumoperitoneum. The
incidences of perioperative complications were similar in both
groups.
Conclusions: The i-gel provided minimal hemodynamic changes
when compared to ETT. The i-gel also provided adequate ventilation, comparable with ETT. Therefore, the i-gel can be a suitable alternative to ETT for pediatric laparoscopic surgeries.
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Adequate dose of Ketamine dose for pediatric
sedation
SJ Park, JY Min, HJ Byon
Department of Anesthesiology and Pain Medicine, Yonsei University
College of Medicine

Background: Sedation for children undergoing diagnostic imaging
tests outside the operating room has been performed in paediatric
sedation and anaesthesia units (PSAUs). This study aimed to determine the independent predictor and to reason out the optimal
dose of ketamine dose required for the induction of sedation in
pediatric patients for diagnostic test such as CT or MRI.
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A patient with blood type Bm undergoing
transfusion during cardiac surgery under
cardiopulmonary bypass and deep hypothermic
circulatory arrest: a case report

Ultrasound-guided vs palpation method for radial
arterial cannulation in infants undergoing cardiac
surgery: a randomized controlled clinical study
Dae Kyun Ryu, Jeong Jin Min, Nam-Su Gil, Jong-Hwan Lee,
Chung Su Kim

Dae Kyun Ryu, Jong-Hwan Lee, Jeong Jin Min,
Jungchan Park

Department of Anesthesiology Sungkyunkwan University School of

Department of Anesthesiology Sungkyunkwan University School of

Medicine

Medicine

Background: The usefulness of ultrasound-guided technique for
the radial artery catheterization in adult and pediatric patients has
been well identified in many studies. However, its usefulness in
the infant patients (under 12 months of age) who is generally considered as the most difficult group has not been determined.
Therefore, we evaluated whether ultrasound-guided technique
would improve success rate and reduce the number of attempts of
radial arterial cannulation in infant patients.
Methods: Infant patients undergoing elective cardiac surgery were
randomly allocated for arterial cannulation into either ultrasound-guided (n=37) or the usual palpation method (n=37) groups.
All arterial cannulations using 24-gauge angiocatheter were performed by two experienced anesthesiologists, and the cannulation
procedures were video recorded. Through reviewing the stored images and videos, first-pass success, number of attempts and total
duration until successful cannulation were documented and
analyzed.
Results: The rate of successful cannulation at the first attempt was
significantly higher in the ultrasound-guided group compared to the
palpation group (68% vs. 38%, P = 0.019). Moreover, fewer attempts until a successful cannulation were needed in the ultrasound-guided group than in the palpation group (1 [1 - 1] vs. 1.5
[1 − 2], P = 0.023). However, median procedural time (sec) until
a successful cannulation was comparable between the groups (75
[45 − 176] vs. 110 [62 − 248], P = 0.12).
Conclusions: In this randomized trial of radial arterial cannulation
in infant patients, ultrasound-guidance technique effectively improved the first-pass success rate and reduced the number of arterial puncture attempts.

Background: To date, there have been findings regarding the rare
subgroups of blood type A and B, in which the red blood cells
of these subgroups show weaker, but variable degrees of hemagglutination reactions with anti-A or anti-B antibodies, thus prone
to be misdiagnosed as blood group O, unless the patient’s serum
is tested against red blood cells with a known antigen type for confirmation, or further tested with more sensitive and specific
methods. These weak A and B subgroups have been reported in
various populations, but very few cases regarding perioperative
transfusion in patients with weak A or B subgroups undergoing
cardiac surgery with cardiopulmonary bypass and hypothermia
have been reported.
Methods: A 84-year-old man was found to have severe aortic
stenosis with heavy ascending aorta calcification, and was referred
to the thoracic surgery department for aortic valve and ascending
aorta replacement surgery. It had been suggested from repeated hemagglutination studies and ABO subgroup analysis that his blood
type was Bm+, a rare subgroup of blood type B. After consultation
with the department of laboratory medicine and our hospital’s
blood bank, we considered it not an absolute necessity to further
clarify the exact phenotype and genotype of the patient’s blood
type, and it was recommended that he should be transfused with
O+ red blood cells, and AB+ platelets and plasma after full crossmatch tests. During the procedure, 2 packs of O+ red blood cells
were transfused through cardiopulmonary bypass, and 1 pack of
AB+ single donor platelet was also transfused during closure of
the wound. There were no signs of adverse reaction related to
transfusion during and after the surgery.
Conclusions: From our experience, we recommend patients with
rare ABO subgroup blood types to undergo thorough hemagglutination tests, and transfusion must be done after elaborate crossmatch tests. Even for these patients undergoing cardiopulmonary
bypass with deep hypothermic circulatory arrest, a negative crossmatch test may be sufficient for preventing serious hemolytic
reactions. Further studies regarding perioperative transfusion in
these patients may be required.
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Use of dexmedetomidine and remifentanil for
maintenance of anesthesia in a pediatric patient
with severe mitochondrial myopathy and persistent
pneumonia: a case report
Eun Kyung Lee, Young Hee Shin, Ji Seon Jeong,
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room and ventilator to remove remained VAs. Dexmedetomidine
showed beneficial effects on the mitochondrial membrane in an animal study. Limited use of non-depolarizing neuromuscular blocking drugs (NMBDs) with train-of-four monitoring would be preferable since there are studies showing increased sensitivities to rocuronium and atracurium in mitochondrial myopathy. Chronic use
of antiepileptics induce hepatic metabolism and the patient can be
resistant to the NMBDs. Regular monitoring of acid-base status,
lactate and glucose level are also important. In conclusion, general
anesthesia for mitochondrial myopathy requires special attention to
choosing the anesthetic method and drugs with careful monitoring
as along as meticulous preoperative evaluation.

Department of Anesthesiology Sungkyunkwan University School of
Medicine
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Huge facial cystic mass in a neonate: its anesthetic
implications
Eun Kyung Lee, Young Hee Shin, Ji Seon Jeong,
Nam Su Gil, Tae Soo Hahm, Jin-Kyoung Kim
Department of Anesthesiology Sungkyunkwan University School of
Medicine
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Background: Lymphangioma is congenital benign malformation
from the lymphatics. A large lesion in the cervical area can deviate
the trachea or obstruct the upper airway. Not only the compression
due to mass effect but also the hemodynamical effect after mass
excision should be carefully managed.
Methods: 29-year-old primigravida had an elective Cesarean section at the gestational age of 37 weeks. The fetal MRI revealed
an 18cm cystic mass at the anterior neck with intact airway. After
birth the neonate desaturated below 90% several times on the first
day of life. However, he has kept his self-respiration. Apgar score
was 8 at 1 minute and 9 at 5 minutes. The mass removal was
scheduled at the age of 9 day. On MRI, a huge multi-septated cyst
surrounded the airway, occupying to retropharyngeal space and
jugular veins were partially collapsed. Otorhinolaryngology and
thoracic surgery team had been consulted for the preparation for
treatment of respiratory arrest during anesthesia. Tracheostomy or
extracorporeal membrane oxygenation using carotid vessel would
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Background: Mitochondrial disease is well-known but rare genetic disease with a various range of clinical symptoms. Even the
pathophysiology of the mitochondrial disorders has been researched thoroughly, its low prevalence limited clinical
investigations. Here we present a perioperative management for pediatric mitochondrial myopathy with severe presentations and
pneumonia.
Methods: An 11-year-old, 110-cm, 10.2-kg, bed-ridden boy was
admitted due to dyspnea. He was intubated with a 5.0-mm-cuffed
endotracheal tube, fixed at 16cm to maintain oxygen saturation.
Pneumonia was improved but weaning failed twice for 4 weeks.
A tracheostomy was suggested. He had been eating with a nasogastric tube. Fundoplication and gastrostomy were planned to improve
malnutrition, gastroesophageal reflux disease and to prevent aspiration pneumonia. He was diagnosed with mitochondrial complex I
and III electron transport chain enzyme deficiency at the age of
1. Taking antiepileptics reduced his seizures to 10 times per day.
The laboratory values were normal. The physical status was
American society of anesthesiologists class III. The ventilator was
washed out and the surgery was booked for the first of the day.
General anesthesia was induced with midazolam 2mg and dexmedetomidine at 1-3µg/kg/h (total 100µg) and remifentanil at
0.05-0.25µg/kg/min (total 0.75mg). Total 5.5mg of vecuronium
was injected to control intermittent limb movement. Mechanical
ventilator was started with tidal volume (TV) of 110ml, a respiratory rate of 15 bpm, the peak inspiratory pressure (PIP) of
14cmH2O and end-tidal CO2 (ETCO2) of 42mmHg. 80 minutes
after induction, TV was decreased to 8ml, ETCO2 to 32mmHg,
and PIP increased to 18cmH2O. There were wheezing sounds on
both lungs. Lots of thick secretions in the main bronchus found
by the bronchoscope were removed by tube suction and three times
of salbutamol 100µg puffs were applied. TV, PIP, and ETCO2
were improved and lung sound was clear. Tracheostomy with
T-cannula (size 5.5) was completed as planned. The patient maintained normothermic and hemodynamically stable throughout two
surgeries of 145 minutes. The patient was on proper postoperative
pain control, was stable without additional respiratory support, and
discharged without complications.
Conclusions: Some of mitochondrial defects are susceptible to
malignant hyperthermia. Avoiding volatile anesthetics (VAs) and
depolarizing neuromuscular blocking drugs considered safer for
this case. Most general anesthetic agents, especially VAs and propofol, are known to reduce mitochondrial function. Abnormal complex I increases sensitivity to VAs. We prepared the operation
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be impractical because of the lesion. After informed consent was
obtained, the patient was connected to standard monitor and
0.02mg/kg of atropine has administered before induction.
Fiberoptic bronchoscope, different sizes of endotracheal tubes and
supraglottic airways were prepared. After preoxygenation for 5 minutes, the awake intubation was established using Glidescope blade
#0. The glottic view was Cormack-Lehane grade III. Cuffed
3.0mm-sized endotracheal tube had inserted and fixed at 10.5cm.
Anesthesia was induced with sevoflurane followed by intravenous
vecuronium 0.4mg. Invasive arterial blood pressure was measured
in the right radial artery with 24-gauge catheter. A 4-french central
venous catheter was placed via the left femoral vein. During 7
hours of operation, there were no other events. On postoperative
day(POD) 5, the patient was extubated but there was stridor with
chest retraction. Otorhinolaryngologist revealed laryngomalacia and
severe mucosal swelling. On POD 32, he was reintubated using
C-Mac, 2.5mm-tube because of increasing respiratory distress even
with budesonide nebulizer. He kept having intermittent
desaturation. Postoperative MRI revealed residual cystic mass encircling pharynx and compressing the upper airway. Tracheostomy
and gastrostomy have done on POD 41 and the patient discharged
on POD 83.
Conclusions: With a huge facial mass, more anesthetic deliberation like preparation for intubation, maintenance of the airway
during surgery, and determination of the extubation time are necessary for securing the airway. Awake intubation using fiberoptic
bronchoscopy requires co-operation of the patient and can be traumatic in infants. Anatomical distortion would make it more
difficult. Direct video laryngoscope was chosen for this case.
Infant’s short bronchus narrows the proper positional range for
ETT placement. Unintended extubation can be happened during the
surgery. Extubation time need to be considered depending on the
invasion of the mass and range of operation. Cranial nerves 7, 11,
12 and phrenic nerves can be damaged and induce paralysis.
Remains of the mass can compress the airway.
In conclusion, Glidescope is one of the good choices for awake
intubation in a neonate with huge mass in neck, and anesthesiologist should consider of all the procedures before and after
anesthesia.
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Risk factors for intraoperative hypocapnia in
pediatric neurosurgical patients: a restrospective
cohort study
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Background: Carbon dioxide is a potent modulator of cerebral
blood flow. Hypocapnia has been associated with an increased risk
and adverse outcomes in the injured brain. The purpose of this
study was to identify the risk factors of intraoperative hypocapnia
in pediatric neurosurgical patients.
Methods: Electronic medical records of pediatric patients (≤ 18
yr) who underwent neurosurgery from December 2014 to January
2016 were retrospectively reviewed. All intraoperative variables
were automatically recorded. Hypocapnia was defined as arterial
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Topical fentanyl intranasal management to
postoperative pain of the fractured nasal bone
closed reduction
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reduction due to trauma in this study. At the end of operation, 50
mcg fentanyl-soaked MerocelⓇ (Medtronic Inc., Minneapolis, MN,
USA) were applied to 63 patients and saline-soaked ones were applied to 62 patients. Numeric Rating Scale(NRS), Patient
Satisfaction(SAT), and Ramsay Sedation Scale(RSS) were evaluated postoperatively, and symptoms of headache or sore throat
and cardiopulmonary-relevant indicators(Blood pressures, Heart
rates rhythm) were monitored postoperatively to evaluate the influence of fentanyl on nasal pain.
Results: The fractured nasal bone closed reduction with Fentanyl
group(FNBCR F group) had significantly decreased NRS and increased SAT in every operation type for all postoperative time periods (p ＜ 0.05) with reduced postoperative headache and sore
throat compared to the fractured nasal bone closed reduction with
Saline Control group(FNBCR C group). The FNBCR F group
showed more RSS than the FNBCR C group (p ＜ 0.05).There
were no significant differences in cardiopulmonary relevant indicators between two groups (p ＞ 0.05).
Conclusions: The FNBCR F group showed significantly reduced
postoperative pain without serious adverse effects. We suggest that
topical fentanyl application to nasal packs can be a useful method
to reduce pain during the early postoperative period after the fractured nasal bone closed reduction.
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partial pressure of carbon dioxide ＜ 35 mmHg from intraoperative
arterial blood gas analysis. Patients were divided into a hypocapnia
or nonhypocapnia groups. Demographics, past history, medications,
laboratory results, and vital signs were compared between two
groups using univariable and multivariable logistic regression
analyses.
Results: Of the 333 pediatric patients analyzed, 101 (30%) and
232 (70%) were included in the hypocapnia and non-hypocapnia
groups, respectively. There was no difference in the weight corrected-minute ventilation between two groups (124.9 ± 37.8 vs.
131.8 ± 36.0; 95% CI of mean difference, -1.681 − 15.47; P =
0.115). The hypocapnia group had more patients taking valproate
(8.9% vs. 2.2%; P = 0.008; OR 4.441; 95% CI, 1.449 − 13.61)
and carbonic anhydrase inhibitor (7.9% vs. 2.2%; P = 0.018; OR
3.905; 95% CI, 1.245 − 12.25). Operation for hydrocephalus was
more commonly performed in the hypocapnia group (26.7% vs.
15.9%; P = 0.017; OR 1.923; 95% CI, 1.094 − 3.379). In the
multivariable regression analysis, valproate (OR 3.939; 95% CI
1.250 − 12.41; P = 0.019), carbonic anhydrase inhibitor (OR
3.345; 95% CI 1.029 − 10.88; P = 0.045), and operation for hydrocephalus (OR 1.838; 95% CI 1.032 − 3.272; P = 0.039) were
independent risk factors for intraoperative hypocapnia.
Conclusions: Pediatric patients taking valproate and carbonic anhydrase inhibitor, and who were planned to undergo operation for
hydrocephalus were at risk of developing intraoperative hypocapnia
during neurosurgery, emphasizing the importance of careful ventilatory management in these patients to avoid hypocapnia.
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Background: Nasal packing is an option to control bleeding after
the fractured nasal bone closed reduction. Although new packing
Ⓡ
materials(Merocel ) have been developed, patients still complain
of pain and need additional analgesics. In this study, we designed
a prospective, randomized, double-blind controlled trial to evaluate
the effect of fentanyl-soaked packing on pain after the fractured
nasal bone closed reduction.
Methods: 125 Patients who underwent fractured nasal bone closed
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expiratory volume in 1s (FEV1), and pain scores.
Results: The incidence of hemidiaphragmatic paresis 30 min after
SCBPB was significantly reduced in the Group C compared with
Group M (64.3% versus 94.4%, P = 0.030). The decrease rate of
FEV1 and FVC were significantly greater in the Group M compared with the Group C (7 % [1-23] versus 24 % [10-32], P =
0.015; 6% [3-14] versus 19% [14-33], P = 0.005, respectively). The
decrease rate of diaphragmatic excursion on deep breathing and
quiet breathing were also significantly greater in the Group M
compared with the Group C (P = 0.038, P = 0.013, respectively).
Conclusions: Supraclavicular brachial plexus block with the technique of injecting drugs mainly around the corner pocket area is
effectively reduced the incidence of diaphragmatic paresis.
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Ultrasound versus Fluoroscopy-guided Lumbar
Sympathetic Ganglion Block: A Prospective,
Randomized and Comparative Study
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Reduced diaphragmatic paresis with corner pocket
technique for supraclavicular brachial plexus block:
Single-center, double-blind, randomized controlled
trial
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Background: Fluoroscopy (FL)-guided lumbar sympathetic ganglion block (LSGB) is widely performed to diagnose and manage
various diseases associated with sympathetically-maintained pain.
Recently, numerous ultrasound (US)-guided procedures in pain
medicine have been attempted, showing an advantage of low radiation exposure. This randomized and prospective trial compared the
procedural outcomes and complications between FL -guided and
US -guided LSGBs.
Methods: Fifty LSGBs were randomly divided into two groups:
The FL group (n = 25) and the US group (n = 25); both groups
received 10 ml of 0.25% levobupivacaine. The primary endpoint
was the total procedure time. Secondary outcomes were imaging
time, success rate, onset time (temperature rise), dosage of radiation exposure, other procedure-related outcomes, and
complications.
Results: Total procedure time and success rate were not statistically different between the two groups. There was a shorter duration for a temperature to rise 2ºC and there was a less occurrence
of bone-touching during the procedure in the US group than in the
FL group (402.47 ± 78.21 vs. 490 ± 129 sec; P = 0.029, 5 vs.18;
P = 0.001, respectively). Dosage of radiation exposure was significantly lower in the US group than in the FL group (61.8 ±
33.8 vs.159.3 ± 94.4; P ＜ 0.001). No serious complications were
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Medicine, Soonchunhyang University

Background: The incidence of hemidiaphragmatic paresis with
supraclavicular brachial plexus block (SCBPB) can approach 50%
to 67%. We tested the hypothesis the technique of multiple injections mainly around brachial plexus bundle increases the rate
of hemidiaphragmatic paresis compared with the technique of
mainly injection in the “corner pocket” (the corner bordered by the
subclavian artery and the first rib) area while providing effective
anesthesia.
Methods: Thirty-two patients scheduled for right sided elbow,
forearm, wrist, or hand surgery under supraclavicular brachial
plexus block for anesthesia, using 12.5 ml of 0.75 % ropivacaine
and 12.5 ml of 2% lidocaine were randomly assigned one of two
groups: (1) local anesthetics injection was done mainly at the corner pocket area (20 ml), and inside the cluster (5 ml) (Group C),
(2) local anesthetics injection was done at the corner pocket area
(5 ml), and mainly inside the cluster (20 ml) (Group M). The primary outcome was hemidiaphragmatic paresis measured by
M-mode ultrasonography before and 30 min after SCBPB.
Secondary outcomes included forced vital capacity (FVC), forced
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reported in all patients.
Conclusions: US-guided LSGB is a feasible method with rapid
onset time of temperature rise and low radiation exposure.
US-guided LSGB should be considered as a viable alternative to
FL-guided LSGB.

Coughing VAS was lower in the dexmedetomidine group at 4
hours postoperatively, but there was no significant difference at
other times. Heart rate was lower than control at the time of postoperative 30 minutes (84.8 ± 14.0 vs 74.9 ± 10.8, p value = 0.018)
and one hour (86.6 ± 12.8 vs 77.0 ± 12.7, p value = 0.027), but
not bradycardia.
Conclusions: Adjuvant dexmedetomidine to TPVB was beneficial
in a very early postoperative stage but had no lasting effect.
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Effect of adjuvant dexmedetomidine on thoracic
paravertebral block on the postoperative pain after
video assisted thoracoscopic surgery: randomized
controlled double blind study
Boohwi Hong, Yumin Jo, Woosuk Jung, Wonhyung Lee,
Yoonhee Kim, Yongsup Shin, Youngkwon Ko
Department of Anesthesiology and Pain Medicine College of Medicine
Chungnam National University

Background: Addition of dexmedetomidine to the nerve block
prolongs analgesic duration and decreases iv opioid consumption.
The purpose of this study was to evaluate the effect of adjuvant
dexmedetomidine on pain control in thoracic paravertebral block
after video assisted thoracoscopic surgery.
Methods: A total of 40 patients (15-30 years, male, ASA I-II)
with spontaneous pneumothorax scheduled for VATS wedge resection were randomly assigned to two groups.
TPVB administered 15 cc volumes to T3 and T5, respectively.
Patients enrolled in the Control group received ultrasound guided
TPVB with 0.5% ropivacaine after operation, while dexmedetomidine group received ultrasound guided TPVB with 0.5% ropivacaine and dexmedetomidine 50 μg. Postoperative pain was controlled with a 0.5 μg / kg fentanyl bolus using a patient-controlled
analgesia device. The primary outcome was the amount of opiod
administered 24 hours postoperatively. Secondary outcome were
the cumulative amount of opioid used for postoperative 2, 4, 8,
16, 24 hours and vas score (resting and coughing).
Results: The amount of opioid used for 24 hours after surgery
was not different between the two groups. The cumulative use of
opioid at 2 hours (38.3 ± 30.3 vs 17.4 ± 18.9, p value =0.014)
and 4 hours(91.1 ± 65.7 vs 53.0 ± 38.2, p value = 0.033) after
surgery was significantly different between the two groups.
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Does Nefopam hydrochloride reduce acute
postoperative pain in arthroscopic rotator cuff
repair using only single agent: Randomized
controlled study
HyunJung Koh, Ji Young Kim, HueJung Park, Jungwon Baik
Department of Anesthesiology Catholic University Medical College

Background: arthroscopic rotator cuff repair has acute postoperative hyperalgesia and continuous pain after surgery. The characteristics of surgery induce postoperative nausea and vomiting. It
makes us avoid using intravenous patient controlled analgesia with
opioid. Multimodal analgesia is used for reducing postoperative
pain including nerve block. One of these methods, uses of
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12hours, 24hours and 48hours after surgery at each time point. In
addition, we measured the number of rescue drugs, relation with
postoperative nausea and vomiting (PONV).
Results: In Demographic data, there were no significant
differences. VAS score of postoperative pain showed no differences regardless of nerve block and nefopam use. However, VAS
in T4(24hrs) shows significant reduction in nefopam group when
using interscalene block (P＜ 0.03). PONV developed significantly
in Nefopam group. Each risk factor and number of risk factor
showed no difference in occurring PONV between two groups.
Conclusions: In arthroscopic rotator cuff repair surgery, we did
not find any decrease in postoperative pain in nefopam. Especially,
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non-opioid, non-steroidal, triple neurotransmitter inhibitor nefopam
H. are increasing pre, intra and postoperatively. We applied nepofam to shoulder arthroscopic surgery for postoperative pain control
to confirm its analgesic effect instead of opioid based iv-PCA.
Methods: ASA-PS I or II adult patients scheduled to arthroscopic
rotator cuff repair were participated and randomly divided in two
groups. Then following operative schedules, one group used nepofam and the other group without it. Each group was subdivided
into nerve block (interscalene block) group and no block group in
order of operation. Nepofam groups were infused continuously during recovering in post anesthetic care unit. Pain scores were measured before surgery, right after surgery, 30minutes after surgery,

nificant difference in the dimension of the acoustic target window
for paramedian thoracic epidural access in the sitting compared to
the lateral decubitus position. Further clinical studies should be
performed to compare the sitting and lateral decubitus positions for
thoracic epidural access after shoulder rotation.

nefopam did not show clear effects on early antihyperalgesic and
analgesic effect in our study when it was used by single agent not
by combination with others. On the contrary, it showed the increase in PONV irrespective of risk factors. Further study might
be need to discriminate the effect as postoperative analgesics with
the single agent of nefopam.
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Comparison of the acoustic windows for the
thoracic paramedian epidural approach after
shoulder rotation: the lateral decubitus versus the
sitting position
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Background: The aim of this study was to compare the mean lengths
of the posterior longitudinal ligament (PLL) as the acoustic window during the thoracic paramedian epidural approach after shoulder rotation,
while subjects were in the lateral decubitus or in the sitting position.
Methods: Thirty-two adult male volunteers were placed in the
right decubitus position or sitting position on a horizontal operating
table. To obtain an optimal ultrasound view for the PLL on the
right side, thoracic spinal ultrasonography was performed at the
T6/7 interspace using the paramedian oblique sagittal plane. PLL
length was measured on the ultrasound image before and after right
shoulder rotation.
Results: Before shoulder rotation, the difference in mean PLL
length between the sitting (11.1 ± 1.3 mm) and lateral decubitus
(10.7 ± 1.2 mm) positions was not statistically significant (P =
0.05). Within-position, the before and after comparison revealed
that after shoulder rotation, PLL length was significantly increased
to 12.2 ± 1.4 mm (P ＜ 0.001) and 12.0 ± 1.5 mm (P ＜ 0.001)
in the sitting and lateral decubitus positions, respectively. However,
after shoulder rotation the between-position difference in mean
PLL length was not statistically significant (P = 0.50)
Conclusions: Shoulder rotation did not result in a statistically sig-
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The analgesic effect of immature Rubus
occidentalis in a rat model of postoperative pain
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Background: Rubus occidentalis is associated with several pharmacological actions, which would differ according to the degree
of fruit ripening. In this experimental study, we purposed to evaluate the analgesic effect of immature Rubus occidentalis extract
(ROE) in a rat model of incisional pain. We also compared the
analgesic effect between immature versus mature ROE.
Methods: Adult male Sprague-Dawley rats were used, and a rat
model of postoperative pain was made by plantar incision. To investigate the analgesic effect, thirty rats were randomly assigned
to five groups (n = 6 in each group). Two hours after plantar incision, rats were injected intraperitoneally with a 0.9% saline
(control group) or various doses of immature ROE (10, 30, 100,
and 300 mg/kg). The mechanical withdrawal threshold (MWT) was
evaluated with von Frey filament on: before incision; 2 hours after
plantar incision; 15, 30, 45, 60, 80, 100, and 120 minutes and 1,
2, and 7 days after intraperitoneal injection of immature ROE or
saline. The analgesic effect was also compared between immature
and mature ROEs.
Results: The MWTs significantly increased at 15 min after administration of 30, 100, and 300 mg/kg immature ROEs when compared with those in the control group. This elevation was observed
for up to 48 hours. Overall, MWTs increased in proportion to immature ROE dosage. The MWT was significantly increased in
group immature ROE from 60 minutes to 48 hours compared to
group mature ROE.
Conclusions: Intraperitoneal administration of immature ROE after surgery induced analgesic effect in a rat model of postoperative
pain. Compared to mature ROE, immature ROE showed more analgesic effect, which lasted longer.

Friday¸ November 3

formed consent from all patients, sixty patients who underwent below knee surgery were recruited and allocated randomly into two
groups: Peripheral nerve block group (n = 30) and spinal anesthesia
group (n = 30). In the spinal anesthesia group, patients were received spinal anesthesia with 0.5% hyperbaric bupivacaine. And in
the PNB group, femoral nerve and sciatic nerve were blocked with
0.375% ropivacaine. The body temperature was measured ten times
in both ears every 15 minutes with an ear thermometer for 1 hour.
The primary endpoint was the body temperature at 1 hour after
anesthesia.
Results: The initial body temperature was not different in the both
groups. However, the body temperatures at 30 min (36.34 ±
0.24°C vs. 36.62 ± 0.25°C), 45 min (36.17 ± 0.24°C vs. 36.51
± 0.23°C), and 60 min (36.03 ± 0.26°C vs. 36.43 ± 0.27°C) after
anesthesia were low in the spinal anesthesia group (P ＜ 0.01).
Conclusions: The body temperature at 1 hour after anesthesia is
low in the spinal anesthesia group compared to the PNB group.
This suggests that PNB is an effective anesthetic way to maintain
the body temperature than spinal anesthesia.
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Comparison of effects of peripheral nerve block
and spinal anesthesia on core body temperature
(prospective, randomized study)
Seunguk Bang
Department of Anesthesiology Catholic University Medical College

Background: Peripheral nerve blocks (PNB) have several benefits
compared with spinal anesthesia. However, as far as we know,
there is no prospective randomized study to investigate the effect
of PNB on the core body temperature. Therefore, we evaluated the
effect of PNB on the core body temperature compared to spinal
anesthesia.
Methods: After obtaining institutional approval and written in-
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Background: Arthroscopic shoulder surgery is associated with
considerable postoperative pain. Ultrasound guided -interscalene
brachial plexus block (US-ISB) in conjunction with GA has been
commonly used. Shoulder arthroscopy can be performed with the
patient in either the lateral decubitus or the beach chair position
according to the surgeon's preference based on training.
Neurovascular injury has been reported to be rare in both positions,
however, the traction used in lateral decubitus can cause damage
to peripheral nerves and the brachial plexus, in addition, compression and rotation of the head in the both position has been also
considered to be a risk factor for neurovascular injuries. We present uncommon case of hypoesthesia on the posterior and upper
third of the superior area on the left ear auricle after arthroscopic
surgery of the shoulder in lateral position under general anesthesia
with US -ISB.

Saturday¸ November 4

Hypoesthesia of the cutaneous branch of cervical
plexus developed after shoulder arthroscopy under
general anesthesia with ultrasound
guided-interscalene block: A case report

Methods: A 65-yr-old man (66 kg, 168 cm) was scheduled for
arthroscopic rotator cuff of the left shoulder in a right lateral decubitus position. His medical history was well-controlled hypertension, stable angina pectoris, and vertebra-basilar insufficiency.
The preoperative evaluation was within normal range except for
the incremental value of AST/ALT. Before induction of GA, ISB
is placed by use of ultrasound and light sedation with midazolam
and fentanyl. The patient was placed in a supine position with the
head turned to the right side. Using a high frequency linear probe,
the hypoechoic superior and middle trunk (between the anterior and
middle scalene muscles) was identified in the short-axis view. A
50 mm, 22-gauge short bevel insulated was used, and the needle
tip was advanced within the sheath using the in-plane method from
medial to later direction. After localization and negative aspiration,
12 ml of 0.5% ropivacaine was injected. There was no pain during
injection. Ten minutes later, GA was induced, he was placed right
lateral decubitus position. His head fixed firmly with tape was
maintained in the neutral position, the eyes and downside ear was
checked and protected. The left operative arm was placed into a
foam traction sleeve that was connected to a traction device. Six
kg-weight was applied for horizontal traction with 45 degree of
abduction and 15 degree forward flexion of shoulder. The operation and anesthesia time was 55 min and 110 min, respectively.
Two days after operation, he was complained of numbness around
the left auricle, his symptom persisted until six weeks after surgery.
Audiometry and sensory examination was performed by
ear-nose-throat and neurology specialists. Testing results were normal but there was still numbness on the sensory territory of the
left greater and lesser occipital nerve. Patient were refused additional specific test of EMG, and recovered naturally at 6 months
postoperatively during follow-up.
Conclusions: Postoperative neurological deficits can be attributed
to combination factors with patient, anesthesia, surgery related factors including direct trauma, positioning, and retraction. Most of
these deficits resolve within weeks to months. A physical examinations and history should be thoroughly documented. If the symptoms are minor, observation may be sufficient. Therefore,
Anesthesiologists keep in mind that the injury may not be block-related and do not accept blame until the matter has been
investigated.

acute complications associated with interscalene block and
shoulder surgery: a prospective study. Anesthesiology 2001; 95:
875-80.
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Ultrasound-guided femoral, sciatic and obturator
nerve blocks for ankle surgery in a patient with
severe pulmonary hypertension
JuHyun Lee, Justin Sangwook Ko, ChungSu Kim,
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IkSoo Chung
Department of Anesthesiology Sungkyunkwan University School of
Medicine

Background: We report a case of patient with severe pulmonary
arterial hypertension (PAH) undergoing tibio-talo-calcaneal (TTC)
fusion due to charcot joint. Despite the advancement in the management of PAH, the risks of anesthesia, surgery, and postoperative
morbidity and mortality still remain high.
Methods: A 46-year-old female was presented with severe PAH
(85/50/23mmHg) and end stage renal disease requiring hemodialysis three times a week. Ultrasound-guided femoral, sciatic, and
obturator nerve blocks were performed with 0.5% levobupivacaine
10 ml, 15 ml, and 5 ml, respectively. All the blocks were successful, and the patient’s vital signs remained stable during the surgery.
In addition, the postoperative pain control lasted for 15 h and the
patient was discharged on POD 5 without any complications.
Conclusions: In conclusion, ultrasound-guided femoral, sciatic,
and obturator nerve blocks are valuable alternative to general anesthesia in patients with severe pulmonary hypertension.
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Successful management of symptomatic epidural
cyst at L1 nerve root by transforaminal epidural
injection: a case report
Jin Young Lee, Jihye Kwon, Gangha Jung, Jungchan Park,
Eun kyung Lee, Sehee Kang, Woo Seog Sim
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Background: Epidural cyst is an uncommon pathogenic factor for
severe pain of the lower limb as a result of nerve root compression.
Here, we report a case of excellent pain relief after lumbar transforaminal injection in a patient with severe radicular pain caused
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by right L1 root sleeve cyst.
Methods: A 45-year-old male patient present with acute severe
back pain, radiating down to the right leg, as well as with paresthesia in the right L1 and L2 dermatomes from 10 days ago.
It worsened when sitting or standing with an intensity of 8-9/10
on a VAS and relieved to 2 on a VAS when lying down. He could
stand up without assistance only for 1 minute. Conservative therapy with analgesics had failed. A spine MRI showed a perineural
root sleeve cyst or neurogenic cyst, 1.4 cm in length, in L1 right
foramen, causing compression of the neural structures (Fig 1). The
pattern of the patient’s symptoms was concordant with a right L1
nerve root impingement secondary to the cyst. We planned right
L1 transforaminal epidural injection. Following an aspetic preparation and infiltration with 1% lidocaine, a 23-gague Tuohy needle
was inserted at the foraminal space. The contrast medium was injected under real-time fluoroscopic guidance to confirm that the
needle tip had reached the epidural space, without aspiration of
cyst, we injected 0.75% ropivacaine and dexamethasone 5mg in
total 3 ml. After the procedure, he was observed for any adverse
effects. The radicular back pain was rapidly improved to 2/10 on
a VAS at sitting position and he could walk without assistance for
5 minutes. He was discharged with no neurologic deficits.
Conclusions: Epidural cysts are rare causes of low back pain and
radiculopathy. The pathophysiology is not unclear and the best
mode of treatment, such as block or surgical decompression remains controversial. Transforaminal epidural injection may emerge
to be a surgical sparing option or alternate to continuing conservative therapy.

Treatment effect of non-surgical spinal
decompression therapy in lumbosacral disc
herniation
Hoyoung Gil, Chan Woo Cho, Eunjoo Choi,
Francis Sahngun Nahm, Pyung-Bok Lee
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Background: Non-surgical spinal decompression therapy has been
used in lumbosacral disc herniation. It has been known to increase
the traction force for relaxation of paraspinal muscle and decrease the
intra-discal pressure. We planned this study to compare the treatment
effect between decompression group and no decompression group.
Methods: A total of 50 patients were randomized into either the no
decompression group (n=25, Group 1) or decompression group (n=25,
Group 2). All patients were diagnosed with lumbosacral disc herniation according to MRI in previous 3months. In the Group 1, pseudo-decompression therapy (no force) was performed total 10 times
during 8 weeks. same times. In the Group 2, spinal decompression
therapy via Spine MTK-1 (Shinhwa Medical, Korea) was performed
same times. Pain intensity in the low back and leg (numeric rating
scale, NRS) and Korean oswestry disablity index (ODI) before the
therapy and 1, 2, 3 months following the therapy were compared between two groups. Also, we evaluated change of lumbosacral disc
herniation index through follow up MRI at 3 months after therapy.
Results: Lumbosacral disc herniation index in the Group 2 was
no significant decrease than in the Group 1 (Table 1). Both groups
demonstrated a decrease pain intensity in the low back and leg and
Korean ODI at 3 months, but no significant difference was found
between the two groups at anytime point.
Conclusions: This result suggests that non-surgical spinal decompression therapy can be applied to lumbosacral herniation.
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Changes in carotid blood flow and optic nerve
sheath diameter during shoulder surgery: a pilot
study
Hyungseok Suh, Bong-Jae Lee
Department of Anesthesiology and Pain Medicine, College of Medicine
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Background: Beach chair position (sitting position) for shoulder
surgery provide a good surgical access and reduced bleeding, but
may induce cerebral hypoperfusion. Moreover, there can be another
risk of increasing intracranial pressure when patients’ position were
changed from sitting to supine at the end of surgery. We investigated changes in carotid blood flow and optic nerve sheath diameter after position change in beach chair position.
Methods: Eight patients were included for pilot study. Patient
monitoring included invasive arterial blood pressure and regional
oxygen saturation. Carotid blood flow was measured by ultrasound
Doppler system at 3 time-points: 1 minute after tracheal intubation
(T1), 1 minute after sitting (T2), and 1 minute after supine position
(T3). Simultaneously, optic nerve sheath diameter was measured
at each time-points.
Results: Between T1 and T2, carotid blood flow decreased by
19.7%, but was not statistically significant (479 ± 108 vs. 373 ±
129 ml/min, P = 0.139). Optic nerve sheath diameter decreased significantly (4.2 ± 0.3 vs. 4.1 ± 0.3, P = 0.046) (Fig. 1). Between
T2 and T3, carotid blood flow did not showed statistical significance (373 ± 129 ml/min vs 370 ± 133 ml/min, P = 0.972).
Optic nerve sheath diameter increased significantly (4.1 ± 0.3 vs
4.5 ± 0.3, P = 0.004).
Conclusions: In patients undergoing shoulder surgery in beach
chair position, carotid blood flow and intracranial pressure may be
affected by position change.
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The protective effect of ulinastatin to ischemia in
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Performance of fibreoptic bronchoscope assisted
with paediatric blade of Pentax-AWS for tracheal
intubation in patients with limited mouth opening
and cervical spine immobilisation by a semi-rigid
neck collar: a randomised controlled trial
Dae Hee Kim, Ji Young Yoo, Seung Yeon Ha,
Yun Jeong Chae
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Background: Ischemic insults during brain surgery are regarded
as common cause of postoperative cognitive dysfunction by ischemic-reperfusion injury. Radical oxygen species (ROS) play a key
role in the mechanism of ischemic insults. Ulinastatin (UTI) is a
serine protease inhibitor that has an anti-inflammatory effect by reducing ROS. In this study, we tried to demonstrate whether UTI
has a protective effect to ischemia in brain.
Methods: In-vitro study: We used human neuron cells (SH-SY5Y)
to demonstrate ROS production. We divided the cells into 4 groups
- aerobic condition without UTI (Group C), anaerobic condition
without UTI (Group An), anaerobic condition with UTI (Group U),
and anaerobic condition with UTI and staurosporine (Group US).
The levels of ROS were measured by 2′,7′
-Dichlorofluorescein-diacetate. Cell viability was assessed by Cell
count kit-8.; In-vivo study: Zebrafish were 6−8 months of age.
We divided groups by negative control (Group ZC), 1X PBS-injected (Group ZP), and 10000 or 100000 unit/kg of UTI-injected
group (Group ZU1 or Group ZU2). PBS and UTI i.p. injected zebrafish were exposed by hypoxic condition at the day of 4. We
measured total time, distance moved, and frequency in each compartment of T-maze.
Results: In-vitro study: The ROS level in the group U was significantly lower than those in the group An or group US, however
it was significantly higher than that in the group C. Cell proliferation assay showed ranks in group C, the highest, U, US and
An, the lowest.; In-vivo study: Group ZU2 showed recovered time
in target compartment as time in the group ZC compared to attenuated time in the group ZU1 or ZP.
Conclusions: In this study, the administration of UTI showed
ROS suppression and higher cell viability. Moreover UTI protected
hypoxic damage in zebrafish model. We think that UTI may protect the ischemic insults after brain surgery.
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Background: We evaluated the performance of combined use of
the paediatric blade of Pentax Airway Scope and fibreoptic bronchoscope in comparison with fibreoptic bronchoscope alone, in patients whose necks were stabilized by semi-rigid neck collars.
Methods: Ninety patients were enrolled in this prospective,
open-label, randomised controlled trial. Patients were randomly allocated to the groups (Group FOB and Group Pentax-FOB). Time
to intubation, success rate of intubation, number of optimization
manoeuvres (jaw thrust), and difficulty of the fibreoptic bronchoscopy manipulation were compared between the groups.
Results: Time to intubation was significantly shorter (32.0 vs.
50.0 sec; P＜0.001) and manipulation of fibreoptic bronchoscope
for intubation was significantly easier for group Pentax-FOB. Jaw
thrust was rarely used in group Pentax-FOB (1 [2.2%] vs. 41
[91.1%]; P＜0.001). There was no significant difference in the success rate of intubation at first attempt between groups (group FOB:
44 [97.8%]; group Pentax-FOB: 45 [100%]). In group Pentax-FOB,
only one attempt of advancement of Pentax Airway Scope was allowed and the epiglottis was elevated in 14 out of 45 patients. In
the epiglottis-non-elevated group, time to intubation was sig-
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nificantly longer than the epiglottis-elevated group; however, it was
still significantly shorter than that in group FOB (37.0 vs. 22.0 vs.
50.0 sec).
Conclusions: Combined use of paediatric blade of Pentax Airway
Scope and fibreoptic bronchoscope enabled rapid intubation, minimizing use of external manoeuvres of the airway in patients with
limited mouth opening and cervical spine immobilisation by
semi-rigid neck collars, compared with fibreoptic bronchoscope
alone.

to compare the measured psychological parameters, depending on the relation to the patient (i.e., spouse versus children). For how music experience predicts the level of the depression and quality of life, a multiple
linear regression was conducted with the gender as a covariate.
Results: A total of 101 of caregivers of the ICU patients participated in this study including the spouses (n = 42), children (n =
53), and parents (n = 6) of the patients. They showed a high level
of depression and a low level of quality of life. Among the participants, 65.3% reported that they have singing experiences in the past
6 months and 91.1% reported the perceived benefits from music for
their psychological health, primarily in relation to their emotional
needs. When comparing the psychological measures depending on
the participants’ relation to the patients, spouses showed significantly increased level of depression and decreased level of quality of life. When controlling the effect of gender, the level of depression decreased 4.2 points for the group with singing experience than
non-singing group (p = .058). The level of quality of life increased
7.4 points for the singing group than non-singing group (p = .030).
Conclusions: The results of the study demonstrated that they experienced adverse psychological outcomes. Also, it showed how caregivers
used music in their everyday lives and how they perceive the use of
music in relation to their psychological health. The results on how
singing experience predicts the level of depression and quality of life
support the potential of music-based care for improving psychosocial
health of caregivers of ICU patients. The current study presents the
implications for how to intervene in and optimize their experience with
the lack of control of such critical environments, while corroborating
the needs for singing-based intervention for this population.
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Needs for Singing on Psychosocial Health in
Caregivers of ICU Patients
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Background: With the emphasis on the importance of family-centered care in health professions, how to involve family caregivers in
the patient’s care and how to understand their needs have increasingly
been investigated. Family support that facilitates the caregivers to adapt
to the crisis in their lives was documented not only to promote the
caregivers’ own health and wellness, but also to maximize the critical
care of the involved patient. Among therapeutic agents mediating the
family-centered care in the ICU, music is beneficial for intervening in
biopsychosocial well-being of the involved individuals at several levels
[1] and its effective application as a coping strategy is also proposed
due to potentials for continuous use in everyday lives [2]. Therefore,
the current study aimed to examine how the caregivers of ICU patients
perceive their psychosocial needs and benefits from music and how music use in everyday lives affects the perceived psychological health.
Methods: Adult caregivers of ICU patients completed the investigator-constructed questionnaire, the depression scale, and the quality of
life scale. The questionnaire consisted of items on demographic information, perceived emotional states, the current music experiences, and
perceived benefits from music. The average level of depression and quality of life scales were measured. An independent t test was conducted
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Cuff inflation-supplemented videoscope-guided nasal
intubation: the effect of tube thermal softening on
the nasotracheal navigability
Taehyung Yun, Joohyun Jun, Eun Mi Kim, Eun Mi Choi,
Mi Hwa Chung, Mi Hyeon Lee
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Background: Thermal softening of the nasoendotracheal tube
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The effect of Nefopam on Catheter-related bladder
discomfortt in patients undergoing robotic
nephrectomy: A double-blind randomised study
SoJin Shin, Eunsu Choi, HyoSeok Kang
Department of Anesthesiology and Pain medicine, Eulji University
Hospital, Daejeon, Korea
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Comparison : Constant-rate infusion plus
demanding dosing VS Variable-rate feedback
infusion plus demanding dosing
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Background: Catheter-related bladder discomfort (CRBD) due to
intraoperative catheterization is one of the most horrifying symptoms during postoperative period. Nepofam is a non-narcotic analgesic that acts on the central nervous system and is effective in
relieving acute or chronic pain. In addition, Nepofam has anticholinergic action. The aim of this study was to evaluate the effect
of Nepofam on CRBD in patients undergoing robotic nephrectomy.
Methods: Adult male patients undergoing robotic nephrectomy requiring catheter insertion during surgery were enrolled and randomly divided into two groups: The control group (n = 55) was
received 20 ml of normal saline and the Nepofam group (n = 54)
was received Nepofam 20 mg mixed with 20 ml of normal saline
at 1 hour before the end of the operation. Anesthesia initiation and
maintenance were standardized. At 20 minutes, 1, 2 and 6 hours
after the end of the operation, the sevierity of CRBD was
measured.
Results: The sevierity of CRBD in Nepofam group was significantly lower than that in control group after postoperative 1,
2, and 6 hours [3.5 (1.2), 2.7 (0.9), 2.5 (1.0) in control group vs
2.3 (1.0), 1.6 (0.8), 1.3 (0.6) in Nepofam group, P ＜ 00001]. The
postoperative pain score in Nepofam group was significantly lower
than that in control group after postoperative 1, 2, and 6 hours [5.3
(1.4), 4.6 (1.1), 4.4 (1.2) in control group vs 4.1 (1.5), 3.5 (1.0),
3.3 (1.3) in Nepofam group, P ＜ 00001].There were no significant
differences in side effects between the two groups.
Conclusions: Intraoperative Nepofam 20 mg administration prior
to the end of the surgery not only has the effect of reducing postoperative pain but also has reducing CRBD without any side
effects.
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(NTT) was known to adversely affect the nasotracheal navigation.
The use of a video laryngoscope and a cuff inflation technique has
been proposed as a new method for improving navigability during
nasotracheal intubation (NTI). We assessed the effect of thermal
softening of NTT on the nasotracheal navigability and nasal injury,
using video laryngoscope and cuff inflation technique.
Methods: Adult patients (18 - 65 years) undergoing elective surgery and
requiring endotracheal intubation as part of anesthetic management were
enrolled in the study. Patients were randomly assigned to one of the two
groups in a 1:1 ratio depending on whether the NTT was softened by
warming or not before tracheal intubation. Ease of insertion of these tubes
was assessed during passage from nose into oropharynx, from oropharynx
into laryngeal inlet aided by cuff inflation if needed, and from laryngeal
inlet into trachea. Nasal morbidity was assessed by a blinded observer.
Results: The NTTs were inserted successfully through the nostril in
all patients. While inserting NTTs from nose into the oropharynx, the
thermal softened NTTs passed the glottis more smoothly with lower
resistance and shorter time than the non-thermal softened NTTs (P
= 0.013 and ＜ 0.001, respectively). The ease of navigation (grade
of difficulty and time required) from oropharynx to laryngeal inlet
were comparable in both group (P = 0.4 and 0.119, respectively).
However, the thermal softened NTTs required significantly less cuff
inflation volume to align the NTT to laryngeal inlet compared to than
the non-thermal softened NTTs (P = 0.002). While inserting NTTs
into trachea, no difference were noted in grade of difficulty (P =
0.454) and time required (P = 0.335) between two groups. The incidence and severity of epistaxis was significantly less in the thermal
softening group than in the control group (P ＜ 0.001) (Table 1).
Conclusions: Using video laryngoscope and cuff inflation technique, thermal softening of NTTs improved the nasotracheal navigation with less perioperative epistaxis.

adjusted according to time and patient's bolus button demand. A
total of 78 participants will be selected. From the approval of the
Institutional Review Board to the March 31, 2018, patients who
underwent spinal surgery at Chung-Ang University Hospital under
general anesthesia were randomly divided into Constant-rate infusion group and Variable-rate feedback infusion group to establish
IV-PCA. All patients underwent surgery under general anesthesia
and were recorded as ASA grade, age, sex, height, weight, history,
diagnosis, operation time, anesthesia time, number of fusion levels
and amount of analgesic agent in PCA. VAS and adverse effects,
bolus button count and flow rate, and additional analgesic and antiepileptic drugs were evaluated immediately after surgery, 6 hours,
12 hours, and 24 hours, respectively.
Results: The numbers of enrolled patients were 11 and 8 in group
A, B respectively until now. The numbers of times pushed bolus
button were 6.7±3.44, 8.7±5.08, 13.6±8.92, 9.5±8.21 and 7±3.81,
13.5±10.4, 21.1±17.8, 20.6±19.6 at 6, 12, 24, 48 hrs postoperatively in both group. VAS were 4.2±1.33, 3.2±1.54,
3.4±1.28, 2.8±1.25 and 5±1.94, 4.5±2.2, 3.9±2.3, 3.6±1.9 at 6, 12,
24, 48 hrs postoperatively in both group. All the numbers of times
pushed bolus button and VAS were lower in group A compared
to group B, but there were no statistical signifincances.
Conclusions: We are collecting data more till enrolling 78 patients in each group. And then we will analyze it statistically again.

Background: In the case of conventional iv-pca, pain has been
controlled through a constant rate (eg 1 ml / hr) and an additional
bolus dose (1 ml). As a result, analgesic effects were not sufficient
or the effects were excessive, causing side effects (nausea, vomiting, sedation, drowsiness, dizziness). especially, the degree of pain
in spine surgery sharply decreased from 1days after surgery, but
the conventional iv-pca with a constant infusion rate could not reflect it. However, the newly developed PCA optimizing background infusion mode (Variable-rate feedback infusion plus demanding dosing) can increase the infusion rate according to the
patient's need for bolus button, If the bolus button is not pressed
for a certain period of time, it is predicted that the injection rate
will decrease and the side effects due to the analgesic agent will
be lowered
Methods: 39 patients with mechanical IV-PCA with a constant
flow rate and 39 patients with PCA-optimizing background infusion mode (variable-rate feedback infusion) whose flow rate was
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Preventive effect of a vapocoolant spray on
propofol-induced pain: A prospective, double-blind,
randomized study
Dong Hyun Kim, Young Eun Moon
Department of Anesthesiology Catholic University Medical College

Effects of intubation with double-lumen
endotracheal tube on intraocular pressure in
patients with or without systemic hypertension
Chanoh Park, Min Soo Lee, Jaemin Lee
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The effect of repetition of mechanical pain
threshold test using Pinprick Stimulator
Hyo-Min Yoon, Young-Jae Jeon, Mi-Hyun Kim
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Background: Tracheal intubation is closely associated with increase in intraocular pressure (IOP). Intubation with a double-lumen endotracheal tube (DLT) is considered more difficult and
more stimulating to trachea, which, as a result, leads to higher
sympathetic responses, than intubation with a single-lumen endotracheal tube (SLT). Hypertension is another factor that influences
the intraocular pressure (IOP). The relationship between hypertension and IOP has been established in animal study, and hypertension is one of the major causes of glaucoma. In the present
study, we compared increase in IOP during DLT intubation with
that during SLT intubation in patients with or without systemic
high blood pressure (HBP).
Methods: Sixty-eight patients were randomly allocated into four
groups: patients with normal blood pressure (NBP) who were intubated using DLT (N=17); patients with NBP who were using
SLT (N=17); patients with HBP who were intubated using DLT
(N=17); and patients with HBP who were intubated using SLT
(N=17). IOP was measured with a portable tonometer before and
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Background: Propofol causes injection pain. Although lidocaine
pre-treatment via venous occlusion is known as the most effective
way, it still has some inconvenience. We implemented this study
to compare the effect of a vapocoolant spray with lidocaine
pre-treatment.
Methods: Participants (n=90) were randomized to one of three
groups; Group V: after placebo injection and tourniquet, the vapocoolant spray was applied; Group L: after lidocaine injection and
tourniquet, the placebo spray was applied; Group C: after placebo
injection and tourniquet, the placebo spray was applied. The intensity of propofol-induced pain, the incidence of metallic taste,
and the satisfaction were assessed.
Results: Propofol-induced pain was significantly lower in group
V and group L compared to group C [0.5 (0-2.25), 0.5 (0-1), and
5 (1-7), median (interquartile range), respectively, p＜0.001). There
was no significant difference in pain intensity between groups V
and L. Group L showed a significantly higher incidence of metallic
taste than groups V and C (23, 0, and 0%, respectively; p=0.001).
Groups V and L showed higher satisfaction scores than group C
[5 (4−5), 4 (3.75−5), and 2 (2−3), respectively; p＜0.001], and
there was a significant difference between groups V and L
(p=0.012).
Conclusions: Vapocoolant spray showed a similar effect to lidocaine in analgesia and lowered the incidence of a metallic taste.
These resulted in greater satisfaction with the vapocoolant spray
compared with lidocaine. Vapocoolant spray is an effective and
convenient way to prevent propofol-induced pain.
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Background: Measurement of mechanical pain threshold has been
introduced as one of the methods of evaluating hyperalgesia.
Pinprick Stimulator is a commercialized tool to measure mechanical pain threshold. For the validity of this tool, repetition of the
test should not influence the test results. Therefore, we evaluated
whether repetition of the test in 12-hour interval would yield the
same test results.
Methods: Patients between 20-65 years old and ASA 1-2 were
recruited. They were excluded if they have pain syndrome or
chronically use analgesics. Mechanical pain thresholds were measured on the patients’ palm using pin-prick stimulator in 12-hour
time interval before the surgeries. The first and second test results
were compared using paired t-test. P＜0.05 was considered statistically significant.
Results: Forty-five patients were tested. The first and second mechanical pain thresholds were 93 (56) and 126 (75) (P＜0.05).
Conclusions: The mechanical pain threshold measured in 12-hour
interval was different between the first and second. Care should
be taken when interpreting the test results when measured in short
time interval.

Postoperative Opioid Consumption and Pain After Major Spine
Surgery. Anesth Analg 2016; 122: 1646-53.
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immediately after anesthetic induction and immediately, 1, 3, 5, 10
min after tracheal intubation.
Results: In patients with NBP, patients who were intubated with
DLT showed higher IOPs immediately, 1, 3, and 5 min after tracheal intubation than those who were intubated with SLT. In patients with HBP, patients who were intubated with DLT showed
higher IOPs immediately, 3, 5, and 10 min after tracheal intubation
than those who were intubated with SLT. There were no differences in IOPs between patients with and without HBP when they
were intubated using DLT or SLT.
Conclusions: Sixty-eight patients Intubation with DLT increased
IOP more than with intubation with SLT. Underlying systemic hypertension did not seem to affect the degree of increase in IOPs
after tracheal intubation with DLT or SLT.

Paraganglioma Associated with Ventricular
Tachycardia and Postoperative Stress Induced
Cardiomyopathy
Mido Lee, Hae Wone Chang, Myung Hoon Kong, Il Ok Lee,
Young Sung Kim
Department of Anesthesiology and Pain Medicine College of Medicine,
Korea University

Background: We report case detail and management about middle
aged woman with intraoperative idiopathic ventricular tachycardia
and hypertension during undiagnosed abdominal paraganglioma.
Methods: A 53 year-old woman without cardiovascular disorder
was admitted for laparotomy for retroperitoneal mass. She had
been complained for dyspepsia and abdominal computed tomography revealed that 4.0 × 2.9 cm sized para-aortic mass (Fig 1).
On arrival operating room, her baseline vital sign showed blood
pressure (BP) of 100/56 mmHg, and normal sinus rhythm with a
heart rate (HR) of 69/min. Anesthesia was induced with 120 mg
of propofol and inhalation of sevoflurane, followed by 35 mg of
rocuronium to facilitate tracheal intubation. Anesthesia was main-
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tained with 2.0-2.5% sevoflurane and 50% N2O. Surgery was
started. Her vital sign maintained stable, however, heart rate was
increased at the time of peritoneal dissection. A few minutes later,
sinus tachycardia was suddenly changed into wide complex tachycardia at a rate more than 150/min. BP was 195/110 mmHg. P
wave was not seen on the monitor.Presumed idiopathic monomorphic ventricular tachycardia, amiodarone 150 mg loading dose
was administered through external jugular venous line.
Amiodarone terminated ventricular tachycardia after use of 12
minutes. Heart rate was 140/min. Remifentanil infusion, and esmolol 5 mg was administered to decrease the heart rate and control
blood pressure. Heart rate decreased to 100-120/min. Patient vital
sign was stable, and mass would be easily dissected appearance,
so continuing the surgery seemed to be more good option for the
patient. Shortly after mass removal, her blood pressure was declined into 70/50 mmHg. 500 ml crystalloid solution was challenged for volume depletion. 0.05-0.2 mcg/kg/min of norepinephrine was administered and amiodarone was discontinued.
Patient was sedated with low dose remifentanil, and norepinephrine
was continued for maintain blood pressure. While keeping endotracheal tube and transferred the patient into intensive care unit.
Post-operative the 12 lead EKG was normal sinus rhythm of
94/min, and QTc was 497 ms (bazzet’s formula). Postoperative
echocardiography showed severe left ventricular systolic dysfunction consisting of akinesia of the apical and mid ventricular segment with the ejection fraction 34 % (Fig 2). The finding was consistent with stress induced cardiomyopathy more than multi vessel
ischemic insult. Postoperative CK-MB was 12.67ng/ml, Troponin
T was 0.598 ng/ml, and Pro-B type natriuretic peptide (Pro BNP)
was 7208 pg/ml. Hormonal study revealed that elevated epinephrine and norepinephrine and their metabolites (Table 1). On
the 3rd day, patient suffered mild pulmonary edema . Her hypoxemia was treated with nasal prong O2 and norepinephrine was
continued for 7 days. Immunohistochemical staining was positive
result to paraganlioma. Follow up echocardiography at postoperative 12 days showed recovered ejection fraction of 57%.
Patient was discharged without complication and her vital sign
maintained stable during follow-up over 6 months.
Conclusions: Paraganglioma can be presented with fatal cardiac
complication. Careful preoperative evaluation and early recognition
for presenting symtom is necessary for safe anesthetic management
of the patient.
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Experience of anesthetic management of Lowland
Gorilla: Focused on Safe anesthetic emergence

1

Department of Anesthesiology and Pain Medicine, Anam Hospital, Korea
2

University College of Medicine, Departments of Obstetrics and
Gynecology, Korea University College of Medicine

Background: General anesthesia of a gorilla can be challenging
because of their relatively large size and physical strength. Even
very subtle perturbations can cause a gorilla to become excited or
aggressive, notably such that anesthetic induction and emergence
can be very distressing to both animal and anesthesiologist. We
therefore concerned three aspects; intraoperative immobilizing and
complete reversal of muscle relaxation, safe recovery in emergence
period, and postoperative pain control. In this case, we describe
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our experience of safe anesthetic management of a Lowland gorilla
which had open hysterectomy under general anesthesia.
Methods: A 39 year old female (height: 153 cm, body weight:
80 kg) Western lowland gorilla was going to undergo surgery because of abnormal vaginal bleeding which was started 2 months
ago. Intramuscular Ketamine 400 mg and Detomidine 7 mg were
administered as pre-anesthetic medication in the cage, following
which the gorilla was transferred to operating room with O2 6L
via face mask. On arrival in the operating room, laryngeal mask
airway (LMA) (size 5) was inserted. Two minutes later, LMA was
removed and the gorilla was intubated with a standard cuffed endotracheal tube (#8.5). After confirmation of correct ETT location,
rocuronium bromide 60mg was injected intravenously for muscle
relaxation, following which mechanical ventilation was initiated.
The neuromuscular relaxation was monitored with a TOF-Watch
Ⓡ
SX through a transducer attached to the volar surface of the
thumb. On completion of surgery, ropivacaine HCL 0.75% 40ml
infiltrated at the surgical site for postoperative pain control. When
the second TOF twitch appeared, a gorilla was received 320mg (4
mg/kg) sugammadex. At the same time, continuous ketamine infusion (250 mcg/kg/min) was infused and all anesthetic gases were
discontinued and the FiO2 was increased to 1.0. Then the endotracheal tube was removed, when the TOF ratio was 0.9 and a gorilla showed complete emergence from anesthesia by regular respiration and facial grimacing. After extubation, O2 6L applied via
facial mask and saturation monitoring was done (97%-99%). A gorilla was observed carefully over 30 minutes in the operating room
and vital sign and breathing was stable. Gorilla was sent to the
cage with ketamine continuous infusion and O2 6L applying via
facial mask.
Conclusions: Our anesthetic protocol based on experience in this
case will enable to perform safe anesthetic management in
primates.
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Validity and Reliability of the Korean version of the
quality of recovery-15 questionnaire
Jun Ho Lee, Minjong Ki, Deokkyu Kim, Hyungsun Lim,
Dong-Chan Kim
Department of Anesthesiology and Pain Medicine, Chonbuk National
University Hospital

Background: Quality of recovery has become more important
these days as anesthetic and surgical technique advances. The short
form of quality of recovery-40 questionnaire, QoR-151, has been
developed, and the validity and reliability was examined. Also, the
QoR-15 has been translated to many languages, and validation
process of each language has been completed. However, the official Korean version of the QoR-15 (QoR-15K) has not been
established. The aim of this study is to develop the QoR-15K by
translation and cultural adaptation process, and to evaluate the validity and reliability of QoR-15K.
Methods: After the authorization from the author of QoR-15,
QoR-15K was developed based upon Beaton’s and Bullinger’s recommendation2. To make sure QoR-15K is comparable to original
QoR-15, expert committee including anesthesiologists, linguist,
nurse and surgeon reviewed all the process of translation. Surgical
patients were enrolled and completed the questionnaire on preoperative period and a day after surgery. The method of validation
contains predictive and concurrent validity and test-retest reliability, internal consistency for reliability. Also, the standardized
responsive mean was measured for responsiveness.
Results: The rate of completion was 93.6%. Spearman’s correlation coefficient for test-retest reliability was 0.999 (p ＜ 0.01), and
Cronbach’s alpha of the postoperative global QoR-15K was 0.761.
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Comparison of displacement between polyvinyl
chloride and silicon double-lumen tubes during
change of position
Nyeong Keon Kwon1, Sung Mee Jung2, Sang-Jin Park3
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surgery.
Methods: One hundred-eight patients scheduled for thoracic surgery were randomly assigned to one of two groups. After the induction of general anesthesia, endotracheal intubation was performed with a left sided PVC (Group P; n = 54) or silicon (Group
S; n = 54) DLT using direct laryngoscopy. The proper position
of DLT was initially confirmed by auscultation of breathing sound
and fiberoptic bronchoscopy (FOB) in supine position.
The tracheal distance from tracheal carina to tracheal opening of
DLT and bronchial distance from bronchial carina to bronchial
opening of DLT were measured in supine and then lateral position
using FOB. The displacement of DLT during positional change
was defined as difference in the distance between supine and lateral position. Malposition of DLT was defined if bulging to tracheal
opening or obstructing left upper lobe opening by bronchial cuff
was observed after lateral positioning
Results: The displacement of DLT between two groups during the
postural change from supine to lateral was comparable in the trachea (6.7 ± 10.0 mm in group P and 4.9 ± 11.5 mm in group
S; p = 0.414, difference of 95% CI between -2.5 and 6.0) and in
the left bronchus (1.2 ± 11.6 mm in group P and 1.2 ± 6.3 mm
in group S; p = 0.638, difference of 95% CI between -4.6 and
2.8). Malposition of DLT after positional change was also similarly
observed in both groups (58.3% in group P and 46.2% in group
S, p = 0.223).
Conclusions: Silicon DLT was displaced comparable to PVC
DLT during positional change from supine to lateral in patients undergoing thoracic surgery. However, high incidence of malposition
after positional change may suggest that bronchial cuff should be
positioned at deeper than 0.5m below the tracheal carina in the
supine position.

Thursday¸ November 2

A negative correlation was observed between QoR-40K and VAS
(r = -0.524, p ＜ 0.01). The relationship between preoperative and
postoperative QoR-15K was 0.430 (p ＜ 0.01). The standardized
responsive mean of the global QoR-15K was 0.83.
Conclusions: QoR-15K is an acceptable and reliable method to
assess the quality of recovery in Korean patients after surgery.
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Yeungnam University, 2Department of Anesthesiology and Pain Medicine,
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Background: : Considering displacement of double-lumen tube
(DLT) during positional change, endobronchial cuff should be
positioned at 0.5m below the tracheal carina for effective lung separation when using a left-sided polyvinyl chloride (PVC) DLT.
However, no studies assessed whether this recommendation is still
suitable for flexible silicon DLT with longer bronchial lumen and
shorter endobronchial cuff length compared to PVC DLT.
We compared the displacement and incidence of malposition of
PVC and silicon DLTs during positional change from supine to
lateral in patients requiring one-lung ventilation for thoracic

457

neuver, a BB was inserted into the endotracheal tube until the BB
balloon protruded from the endotracheal tube tip. The BB with the
balloon inflated was advanced further with its tip directed towards
the intended side. At the same time an abrupt decrease in peak
inspiratory pressure was monitored together with the reappearance
of expiratory tidal volume as an indicator of the BB balloon placement at the carinal level. At this point, the BB was advanced a
further 3 cm after deflating the balloon, and the position of the
BB was checked after inflating the BB balloon. In the two-stage
maneuver, the same procedure as the one-stage maneuver was performed, but only to determine the depth of the carinal level; the
BB was then withdrawn and reinserted at the predetermined depth
with the BB tip directed towards the target bronchus. The success
rates of both maneuvers were compared.
Results: The accuracy of the BB placement in the target bronchus
was higher in the two-stage maneuver than in the one-stage maneuver (88% [81/92] vs. 73.9% [68/92], P＜.001). In the subgroups
divided according to the target bronchus, the BBs showed a significantly higher success rate in the left main bronchus with the
two-stage maneuver, and a similar rate in the right main bronchus
with both maneuvers (for the left main bronchus 84.8% [39/46]
vs. 58.7% [27/46], P＜.001; for the right main bronchus 91.3%
[42/46] vs. 89.1% [41/46], P＞.05). None of the patients showed
airway injury requiring further management.
Conclusions: Even without the help of fiberoptic bronchoscopy,
the two-stage maneuver appears to be a successful technique for
positioning a BB in the target bronchus in order to obtain adequate
lung isolation.

238
A Randomized Cross-Over Comparison of
One-Stage versus Two-Stage Maneuvers for Blindly
Positioning Bronchial Blockers
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University

Background: A simple blind maneuver was previously developed to place bronchial blockers (BBs) without using fiberoptic
bronchoscopy, however it was found to be inadequate to correctly
place BBs in the left main bronchus. We thus developed a
two-stage maneuver by modifying the originally reported one-stage
maneuver. We performed this cross-over study to compare the two
maneuvers.
Methods: Patients requiring left or right one-lung anesthesia for
thoracic surgery (n=46 each) were recruited and randomly assigned
to one of the two groups: those undergoing the one-stage trial followed by the two-stage trial and vice versa. In the one-stage ma-
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Background: Intrapleural hyperthermic chemotherapy (IPHC) is
known for established therapy for effective treatment of advanced
lung cancer with malignant pleural effusion. In IPHC, the diluted
and warmed chemotherapeutic drugs are injected into the pleural
cavity. There are many reports about the effectiveness of IPHC in
surgeon’s aspect, however there is few report about the concurrent
hemodynamic changes during IPHC. In this case report, we report
three cases of anesthetic experiences of IPHC.
Methods: All three patients had same method for IPHC. Cisplatin
(200 mg/Body Surface Area) with normal saline (2000 ml) was
perfused at a rate of 600 ml per minute with an inflow temperature
of 42°C using heart-lung machine (Jostra-HL 30, Maquet, USA).
IPHC was carried out over 90 minutes. Patients’ characteristics are
shown in table 1. Figure 1 shows how the hemodynamics changed
during the procedure. During IPHC, body temperature was gradually increased to around 38°C. With the start of IPHC, cardiac output, right ventricular ejection fraction, systemic vascular resistance
decreased. Central venous pressure, pulmonary vascular resistance
and mean pulmonary artery pressure increased. Blood pressure was
decreased at the beginning of the IPHC, we infused dopamine for
maintain stable vital sign. Oxygen saturation, Bispectral index
(BIS), cerebral oximetry was remained stable during the procedure.
Conclusions: In this case report, we were able to directly observe
how hemodynamics changes during IPHC. We proved IPHC might
cause abrupt hemodynamic changes especially at the beginning of
the cisplatin perfusion. Anesthesiologists should prepare for this
sudden exacerbation of vital signs.
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Case series of abrupt hemodynamic change during
anesthesia for intrapleural hyperthermic
chemotherapy
Jae-yeon Kim, Hyae-Jin Kim, Hyeon Jeong Lee,
Sang-Wook Shin, Haekyu Kim, Jae Young Kwon
Department of Anesthesia and Pain Medicine School of Medicine Pusan
National University
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inserted into the glottis under direct laryngoscopy, the stylet was
removed and then the DLT was blindly advanced into the bronchus
with its tip facing to the left. We checked the side of intubated
bronchus and the time or number of attempts for intubation. We
also assessed postoperative airway injuries, sore throat, and
hoarseness. The primary outcome was the incidence of right bronchial misplacement of the DLT.
Results: The DLT was misdirected into the right bronchus less frequently in the curved-tip group (n = 712) than in the control group
(n = 715): 17 (2.4%) vs. 57 (8.0%), risk ratio (95% CI) 1.7 (1.1−
2.1), P ＜ 0.001. Intubation required shorter time and fewer attempts
in the curved-tip group than in the control group: mean (SD) of intubation time, 30.2 (10.6) s vs. 32.4 (12.4) s, mean difference (95%
CI) 2.2 s (1.0−3.4 s), P ＜ 0.001; patients with more than two attempts, 146 (20.5%) vs 197 (27.6%), risk ratio (95% CI) 1.2 (1.1−
1.4), P = 0.002. No differences were found in the postoperative airway injuries, sore throat and hoarseness between groups.
Conclusions: The more curved tip decreased the right bronchial
misplacement and facilitated intubation of left-sided DLTs without
aggravating airway injuries.
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Comparison of the McGrath videolaryngoscope and
the Macintosh laryngoscope for Double lumen tube
intubation in patients with manual in-line
stabilization
Su Youn Lee, Sung Yong Park, Sook Young Lee,
Ji Young Yoo
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The more curved tip decreases right bronchial
misplacement of left-sided double-lumen tubes: a
randomized controlled trial

Ajou University

Background: The double lumen tube (DLT) is commonly used
method to perform one lung ventilation in thoracic surgery.
However, because of its large size and shape, it is difficult to perform intubation compared with single lumen tube. In case of patients with difficult airway, there is limited information for utility
of videolaryngoscope with placement of DLT. The aim of this
randomized controlled trial was to determine the advantage of the
McGrath videolaryngoscope over the direct Macintosh laryngoscope for DLT intubation in patients with a simulated difficult
airway.
Methods: Forty-four patients aged 19 to 60 years who were to
undergo general anesthesia with one lung ventilation were assigned
to 1 of 2 groups: DLT intubation with the McGrath videolaryngoscope (group ML; 22 patients) and conventional Macintosh
laryngoscope (group DL; 22 patients). After manual in-line stabilization was applied as a way of simulating a difficult airway, the
time required for intubation, glottic view were evaluated.

Youngwon Kim, Susie Yoon, Se-Hee Min, Jeong-Hwa Seo,
Jae-Hyon Bahk
Department of Anesthesiology College of Medicine Seoul National
University

Background: A left-sided double-lumen endobronchial tube
(DLT) can be misdirected into the right bronchus even though its
curved tip directs to the left. We thus investigated whether this
right bronchial misplacement decreases by further curving the tip
of DLTs.
Methods: We included surgical patients with a left-sided DLT
made of polyvinyl chloride in this prospective, single-center, parallel-group, randomized controlled trial between March 2013 and
February 2015. Before intubation, the curved tip of DLTs with a
preloaded a stylet was further bent to an angle of 135° in the
curved-tip group, but not in the control group. After the tip was
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stabilization.
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The use of elongated lightwand for insertion of
double-lumen endobronchial tube in patients with
severe teeth mobility
Tae Na Young, Choon Soo Lee, Hyun Kypung Lim,
Yoon Jung Kim, Seung Won Ryu, Helen Ki Shinn
Department of Anesthesiology College, of Medicine, Inha University
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Results: The times to successful intubation was not different between the two groups (ML 45.0 s [38.0-52.0] vs DL 54.0 s
[45.0-59.0], p=0.089). There was a significantly better view of the
glottis when using the McGrath videolaryngoscope. Cormack and
Lehane grade was better (p ＜ 0.001) and percentage of glottis
opening score was higher (p ＜ 0.001) in the ML group. Overall
intubation difficulty scale (IDS) was lower in the ML group (DL
group 3 [2.3-4.0] vs ML group 0.5 [0.0-1.8], p ＜ 0.001).
Conclusions: McGrath videolaryngoscope improved glottic view,
resulted in provided overall lower IDS in patients with in-line

Background: In case of patient with severe teeth mobility scheduled for use of DLT, the teeth predicted to have risk for falling
out and pulmonary aspiration during intubation using with direct
laryngoscopy.
Methods: A 54-year-old, 166 cm, 55 kg male with lung cancer
was scheduled for lobectomy of lung via VATS. The patient revealed moderate to severe teeth mobility at #31, and #41 on preoperative visit. The patient was admitted to operating room (OR)
without premedication. After sufficient preoxygenation, general anesthesia was induced with propofol and rocuronium. Head was
maintained neutral position. We planned to use lightwand device
for double-lumen endobronchial tube (DLT) before anesthesia. The
Ⓡ
common lightwand (Light Way , Luminous stylet, Ace Medical,
Goyang, South Korea) is not long enough for insertion to adult
sized DLT so we used the prepared elongated length of lightwand

to use for difficult airway. The length was elongated from 40 cm
to 45 cm. The left main bronchus size was 16.8 mm on chest CT
so we used left -sided DLT with 37-Fr diameter and inserted lightwand into DLT. Lightwand bent like a “hockey stick” and placed
the tip projecting 1-2 cm from tube. After dimming the OR lights,
transilluminated brightest light detected in the central position of
the neck, then we advanced DLT into trachea and rotated to the
left side until resistance was felt. And proper DLT placement was
confirmed with auscultation and fiberoptic bronchoscopy. The intubation was successful with first attempt and the duration was
within 60 seconds with no damage to teeth, lips and airway
Conclusions: We report the modified elongated lightwand facilitated successful and safe DLT insertion in patient with teeth problem and expect the effective application to difficult airway management, also.

462

