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Anesthetic Experiences of Liver Transplantation in a New Low
Volume Hospital: Ewha Womans University Mokdong Hospital

So Hee Jin, Rack Kyung Chung, Jae Hee Woo, Geun Hong'

Department of Anesthesiology and Pain Medicine, Ewha Womans University College of Medicine, 'Department of Surgery, Ewha

‘Womans University College of Medicine, Seoul, Korea

Objectives: 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
hospital and started a LT program recently. We present our four-year experiences and
outcomes of anesthesia for LT since 2013.

Methods: Anesthetic and surgical outcomes of 49 consecutive patients who received
LT (living donor LT, 21 cases; deceased donor LT, 28 cases) between April 2013 and
April 2017 were analyzed retrospectively.

Results: All patients were adult, with the mean age of 53.5+9.2 years. The most com-
mon cause of original liver diseases was hepatitis B virus-related liver cirrhosis (40.8%).
The mean MELD (Model for End-stage Liver Disease) score was 18.8+10.7. Postreper-
fusion syndrome was observed in 34.7%, which were all controlled by calcium, norepi-
nephrine, ephedrine and epinephrine. The mean postoperative intensive care unit stay
of deceased donor LT recipients (13.6:9.0 days) was significantly longer than that of liv-
ing donor LT recipients (8.0+3.3 days). There was no intraoperative mortality in patients
receiving LT. Thirty-day post-transplant survival rate was 93.8% and 3-year survival rate
was 88.6 %. The most common postoperative complication was pneumonia.
Conclusion: We have started LT successfully with multidisciplinary team's steady ef-
fort. Adaptation and setting up LT protocol, adequate equipment, proper training at
established transplant centers are essential to begin a successful LT program. (Ewha
Med ] 2017;40(4):143-148)

Received July 14, 2017
Revised September 17, 2017
Accepted September 20, 2017

Corresponding author

Rack Kyung Chung

Department of Anesthesiology and Pain
Medicine, Ewha Womans University College of
Medicine, 1071 Anyangcheon-ro, Yangcheon-
gu, Seoul 07985, Korea

Tel: 82-2-2650-5236, Fax: 82-2-2650-2924
E-mail: rkchung@ewha.ac.kr

Key Words
Liver transplantation; Anesthesia; Hospitals,
low-volume

A

rhu
M
ri
19
2o
2
©

o
o
I-O
B
N
i
)

© 32
)
¥
&
R
g

ZFolAk2 1963 Starzl -s{1101 2Jsh vl=ollA g Ales o] Fo, IHISe, EHEE A 50| FAES okle

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

THE EWHA MEDICAL JOURNAL 143



1M

2 3302 X2 4 gk Lol ok webM A3l 7+
OlA] BFE Sl L 7HIE Bl epgelot 4457
£ % ol31L vhlo] Jsof aick,

7014l 5452 oA FONE ofglx BXIe 4715 Wa e o
ol & % Bofelal BobgAel 31 4% ¥ NHA T Y
8o 0} ool W2 AlYE E3k & S20Ict FfolHE
19881 %2 Y BXjolA] wab} ZlolAlS A2,
20001 298 27Ol RAEE A7 o1 201517HKI] 5
ARt AR T 5370 HUA ZolAle] AlgEigton,
2015 = 387 HLARE 10]410] AEIQEHS], 472 A1
B9l Ol R UL 20139 TS Ut WOk AAstn
ZIOWIHIEIS AR, 20134 49 3 Z101A1S AEA 02 Al
90139 9YRE] WARIY At T HE7|gEo = X|Aof
YRR NE A T2 O3] SR,

20l 552 ZulTAARE] 2lute} o ESolshtS )
F3j0] 287Uz, Zuiat, S80Il 5871 H41717
ofsfat, x|}, AgziAOlsh, ARolstul slolstal, welviok
AU 58 T ofe] 1] TElA| 7b0) 11U F2ot
[tk Qeltetol 49, @A AL thiRAlEolA thgo
Zo1Aj0] AT Qs MO, MEA AlFH A Al
E15 0] Exio] A4 Qlck, Belolals 20139 42 4] 1]
A AAHO Z101A1S AR A 02 AT Q1] ZolAe A
2 Akt Weloae) ulo] 2748 e R g 1
wstAt gie,

g H

1. A7V

H A= 20139 4€5E] 20179 497HA] 4EG7E B0 A AY
A Y LHARE Z1olALS AR 8RS SRS Ut o R OoIRTIES
ol $FA 243 sioint, AR 5f 710|143 vk SHRfE2]
Lo, /g, tl=orakets] ARl s g, st s A
FAMAER, Model for End-stage Liver Disease (MELD) scoreS
Bajele, g U oA S% F AR BRI, 870,
771 ARE, B251EARRE S FEY 52 AT
5 g T 5] YOIE OIS Eri2 KAk ol
Tt A oA O B RO HIW-2AISIGIT,

2. Z01] Zulap

B ZIolA] BRE AJ2el] kg olekt okl
ulgk 7lo]4] il olzzlo] chazk ZlolAlg S5t gk o
T2 oAlENS Yl ol ZlolAl Ho Wt olu, olE
Zolstal, FRAOLS], Gypolstal, el ABo} et ot

144 THE EWHA MEDICAL JOURNAL

SHAIZE Blele}t ol s Eotd 2t ERte] A, YA HER
= Y URHo] Sk =21 SIgit uhH Al Fr81dE| 2 ROTEM
(Pentapharm, Munich, Germany)2} Belmont Rapid infuser
(Belmont, Boston, MA, USA), Vigilance II monitor (Edward
Lifesciences, Irvine, CA, USA), EV1000 (Edward Lifesciences),
bio—pump centrifugal blood pump (Medtronic, Minneapolis,
MN, USA), INVOS Cerebral oximeter (Somanetics, Troy, MI,
USA)E THIsHIEh

T YA &, FARe] 50 AAlE HEE F2FSHL, bispec-
tral index, cerebral oximeterZ °Juto] F-2FSITt ThE =
SPATERO Wt midazolam, propofol E= etomidate, fentanyl,
rocuronium E-= cisatracurium-2 AFE-SFH. O UFY -R-A1= O,
air-sevoflurane™} remifentanil?t AZZAZAFAHAS X4 HFS
At v 3ol 235U HE sl FHEEE Ao A
£40 7 FURLE WUESI P FWU2 65 mmHg Ot
2 FAI5H. 0, W Al norepinephrine2 412491 EkrSA]
2 AEgict, yEAuo] AW SAE W TEEIRE 3 lumen 9
Fr. Advanced Venous Access (Edward Lifesciences) =7 & 8
Fr. MAC Multi-Lumen Access Catheters (Arrow, Teleflex, NC,
USA)E st o5 551 Swan-Ganz 7HEIE 415t 4
U= WUEE oIt Be SR @AYt 57|
USHZL S 285t F7VREPAE A Y Aol 4851
AEARAE AR = 5 2% SUA Y BAA, A
718 S vlE 2HIsiH WA AR U A= A
S A (O] R A9, o 3= 602 &, =54 A= 10
=5, AR A 102 A, AR 102 5, B9 2= A)
of Al¥38a1, ROTEM= #7147, 17171, A27100 A5t
TG A YA A3 Fot] @al-garopdel et Y X&)

QELT

3. EAIEH 24

IBM SPSS Statistics ver. 20.0 (IBM Corp., Armonk, NY,
USA)Z °FH&stq A+ A8 5l B It & =
HE - 7EE AlSIgon], W vl e XA
AABIEE. PRES 0.05 DIRkel 79 olsteli wheksigict. 4

Z& 242 Kaplan-Meier &4 o859,

Mo it

==

o

2 3

2013\ 4€FE 2017'd 4 H7HA] 2A0NA THoJAZ AlRY B2
2= & 49O R WARR} 7Ho|AIE 98W, ABH| 7HOJAIE 21
FoIitt. B AgRlellon] Fat A 53.5+9.241, FAt 347,
AR} 15011, ZA] 3jAke] - MELD score= 18.8+10.7



Zolgion] AR} 7102 E 3.4
12.6+4.640% SAzo=
291 Ao BFTIHof ©

Qlo] BHLTF 7} 39

O,

Table 1. Characteristics of recipients

by 7

+11.674, A ZPoAlE2
Q.95 xpolE WHTHP<0.001).
St 745t 2002 T Wk,
b ZEA|IEQO] 21, AlA o
LT AE0 2 FHAJo] 24-S vke Bixir {HolQdtH Tuble 1).
TR} EAke] FAY ZUA]

AR 4750 A=A

o] ol gl
%4% HPO 71:rlo]

- S s

T= 06
]HH\ 6‘_}

e A4

e Fol= 2%
A% & 2210 A ?i

271 1% AeH 13] AMlE & SA SIEE QI
Ho g £5g AlYSH

TR e 5 A

St A-AHuhQ 5l
L 9owo|oitt H|EZ-gUubAiZlo] Tyl 3

O vl BT

Anesthetic Experiences of Liver Transplantation in a New Low Volume Hospital E MJ I

skt 4 1 BB A4 e
A28 S AlWstoct
_]_]-Z-loﬂj\-] /\MI ]

ﬁz —{o

Characteristics Total (n=49) DD (n=28) LD (n=21) P-value
Age (yr) 53.5+49.2 (48.5-60.0) 54.049.0 (48.5-61.0) 52.7+9.6 (48.5-57.5) 0.612"
Sex (male:female) 34:15 20:8 14:7 0.727°
Body mass index (kg/m?) 23.843.6 (21.0-26.0) 23.3+3.9 (20.3-25.2) 24.5+3.1(22.4-27.0) 0.235"
MELD score 18.8+10.7 (11.0-22.5) 23.4+11.6 (15.0-32.8) 12.6+4.6 (9.0-14.5) <0.001*
Etiology
LC Alcoholic 18 12 6
Viral (HBV) 20 1 9
Viral (HCV) 5 2 3
Unknown 3 1 2
Hepatocellular carcinoma 2 2 0
Biliary atresia 1 0 1

Values are presented as meanz+standard deviation (interquartile range) or number.
DD, deceased donor; LD, living donor; MELD, Model for End-stage Liver Disease; LC, liver cirrhosis; HBV, hepatitis B viral; HCV, hepatitis C viral.

*Independent t-test was done.
®Chi-square test was done.
*P<0.05 (LD vs. DD).

Table 2. Operative data

Variable Total (n=49) DD (n=28) LD (n=21) P-value
Duration of anesthesia (min) 625+113 (533-695) 5924104 (505-675) 670+113 (565-715) 0.015™
Duration of operation (min) 519+117 (435-588) 481+94 (409-550) 569+127 (463-620) 0.007™
Pre-anhepatic phase (min) 167+70 (115-195) 143+46 (110-164) 200482 (153-205) 0.003™
Anhepatic phase (min) 86+40 (60-95) 79+24 (60-95) 96+53 (60-115) 0.139"
Neohepatic phase (min) 269+49 (230-303) 266+50 (225-304) 274+48 (240-300) 0.560"
Warm ischemic time (min) 44417 (35-49) 42415 (35-45) 47418 (33 - 55) 0.389"
Cold ischemic time (min) 280+159 (148-370) 3724140 (271-418) 156+80 (87-198) 0.000™
Estimated blood loss (mL) 6,615+4,860 (3,400-8,000) 8,2294+5,270 (4,575-9,750) 4,463+3,268 (2,300-6,150) 0.006™
RBC transfusion (unit) 11.1+6.6 (6.0-13.0) 13.3+7.0 (9.3-15.0) 8.0+4.8 (4.5-11.0) 0.005™
FFP transfusion (unit) 14.7+7.3 (9.5-18.5) 17.3+6.3 (12.0-20.0) 11.3+7.2 (7.0-14.0) 0.003™
Platelet pheresis (unit) 0.5+0.6 (0.0-1.0) 0.6+0.7 (0.0-1.0) 0.24+0.44 (0.0-0.5) 0.020™
Postreperfusion syndrome 17 (34.7) 8(16.3) 9(18.4) 0.071°

Values are presented as mean+standard deviation (interquartile range) or number (9%).
DD, deceased donor; LD, living donor; RBC, red blood cell; FFP, fresh frozen plasma.

*ndependent t-test was done.
®Chi-square test was done.
*P<0.05 (LD vs. DD).
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Table 3. Postoperative outcomes

Variable Total (n=49) DD (n=28) LD (n=21) P-value
Postoperative mechanical ventilating support duration (hr)  72.1+95.5 (16.8-87.3) 95.4+115.6 (27.0-121.0) 44.4+549 (15.0-45.5)  0.071
Postoperative ICU stay (day) 11.0+8.3 (6.0-11.3) 13.649.0 (7.5-17.5) 8.0+3.3 (5.5-10.5) 0.014*
Postoperative hospitalization (day) 452+40.7 (22.0-42.5) 50.1+37.9 (24.3-61.5) 39.6+44.0 (20.0-37.5)  0.392

Values are presented as mean+standard deviation (interquartile range). All variables analyzed by independent t-test.

DD, deceased donor; LD, living donor; ICU, intensive care unit.
*P<0.05 (LD vs. DD).

Table 4. Postoperative complications

Complication Value
Pneumonia 11 (22.9)
Reoperation 6(12.5)
Death 4(8.3)
Pulmonary edema 4(8.3)
New onset acute kidney injury 3(6.3)
Tacrolimus-related encephalopathy 2(4.2)
CPM 1(2.1)
Embolic infarction 1(2.1)

Values are presented as number of case (percentage of total patient).
CPM, central pontine myelinolysis.
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Fig. 1. Overall post-transplant survival rate. Patient post-transplant
survival rate was analyzed by Kaplan-Meier. The 30-day survival rate
after transplantation was 93.8% and the 3-year survival rate after
transplantation was 88.6%.
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