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HIV/HCV EHREE OFEERZINIC BT 5
acoustic radiation force impulse (ARFTI) elastography O M
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2k B W E M
i I

EE: [E2] HV IV O—JLOREICKD HIV/HCOV EEREEDTER & L THHEEDEIEHHEM
LTWa. [Br] EERREICHIT7S acoustic radiation force impulse (ARFI) elastography [
KEDFFERSETESHAIOEREERESMNIT 3. [FE] FEEEEZTAMBERORE (Vs) &L
TEB{LL, fROFFEETRERSOERERS. [BR] Vs BEIIviRE, ESE, PILOVE, IV
BS54y, PYFPOYVYF LHLI S ESHEGEESD. [BR] ARF SHFRIEL - SiEessHEIC
BRETED, HIV/HCV BEEREECH T DI FREN TIERAMESETERICIHHTEESEX 511

1z

REIMHRE  HIV/HCV B33k, FH8HE, ARFlelastography, BENBERIGE

EC&IC

1990 £ B H 0 anti-retroviral therapy (ART)
DEPZ X - T human immunodeficiency virus
(HIV) ooy bo—wigskEL, HIV BREFAO
FWEERST 2L & D ICHEICKRELRENE
B, HIV BREEITBIT 5 acquired immuno-
deficiency syndrome (AIDS) DAL TED
ZVOEFEETHY, FOREDE { I hepati-
tis C virus (HCV) EYETH - 7z (Weber H7).
AIIZBWCH PR 2EEEEFBERET,
HIV/HCV BB BT 58RO 1/3 iE4F
RETHHZEPRES N RPCBITA
HIV E3E D 102% RHCV ICERBEL TS
D, ZORHEDIEE AL BED HIV/HCV E
AMBEAO®ETH A7, MBBHIZL 5 HIV

1) BREFARZEXZRBE - BILRIR

REEOHCVHAB LRI 7% L EDTE

WO T kS REEET L A HIV/HCV BRI
FIHT LWL RR, RBERLLTO
BrLd 5B EOEEENETLELLNS.
BERRSE TR BRI LR ko #
FTHEBRWEHRESR TV DY, #BFE O iEH
DEBIC X P ERBREECHORHRER LTS
7o%, FFERIC L 2R LTHREETH 5. &
4, RN R FRHLEHMED FE & LT acous-
tic radiation force impulse (ARFI) elastography
DA RAEPHEENRTW B, ARFI & iZUEE
BRIV A THBICHA R EREBIL, VX
Ml A CHBEFATORBICESBICERICH L TA
Tk T e ARMEEOEE (velocity of
shear wave; Vs) ZHIZEL, MBOEEL EER

2) RIFREXRZRERELRATERBAERAEMBH RN
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IL7=dDThHs. FEbLDONIE, HIV/HCY
EWREEIIH LT, ARFI elastography 12 & 3
e LMo B2 B S5 20T 5 BB THRET
2iTof. Thbhbhid, EERREIBVT
B RRERAE L EAEE CHRFHESET
LT BEFRS 2P THEETLIIEEHEL
7= (B 5%). ARFI OHEFSE L FMiEDEE
KDOWTHBET AT 72,
| HREFk

2000E 9 A5 201346 A £ TIC MR TRAE
2o - HIVHCV EBEREEE T LD b,
ARFI elastography % #47 L7z Child 548 A 44
2B EFBRE L 7TV RD EEBER
mMEFZEL, BEOMBERMOEHIIL-T
HIV/HCV E#RSEZ 2 LERATH Y, &F
B, SERHOhIEIL 408 (30~63m) THho
7=, JFEREEOWERIE Child A 2334 4, B #5141,
CH2WTH -7 WEE U CTHEBHICSREL
BAHCIMELIT o 72 HCV B &3 5% 41 18
B, BLXUBEEL LCREHICIERETSI 7 b
FREUHT & BT U 7oA 9 — 10 f1 & T
iTof:. 9 ARFI 2 o CHFE#LE Vs &
LCHAE(LL (ERYR & b A% Vs % 5 H il
FLFBEEZ R W), EEEREE HCV BHR
2P BERHTVsEOREZT o7z, RICHIV/
HCVEHBREBIIBWT Vsl (FE%E- - A%
FTNEFNTVsfiz 5 AT O/MEL TEREFRD
FHEEER L, EROEQOFEHEZF2ED Vs
fEE LTHWR) & ALT, BE UMY VE, I
NEE, CT TORERE BER v 7o VR,
VB2 —4 v, ICCGIsSERRE, 7y7uy
v LHLIGE & OoMBE 2 RET L7 BERE
Aquilion™, 6451 (REAFA ANV AT AZX,
HAE) £HWCERSE, MRME, FEHEO 3IHET
EFECT 2WEL, FHHOBEM%E SYNAPSE
VINCENT (BE+7A4ANVAAT A AN, HER) %
Bw T volumetry #fTWillE L7, E-FRE
OFHE L REOBETRR R AT L, EEFO
i BRRBAT, BAERT 48, FFEZED 4 DA L 72
EFEMREICIE, BEMHBATY 7 b ystat 2008 (E

FRFHR, Ex) & v, 2 8BEEEICE Mann-

(58)

BAB{LERFERME BlLE 845

Whitney OJERMFIRE %, MBIV Tt Spear-
man PNEEAHE%Z1To 72,
n# &

Vs {8 (UUFHfE & #iF) & HIV/HCV B8
BB T 1.27 (098~261) m/s, HCV BLAhR
BT 1.27 (0.85~300) m/s, BEERT 108 (098~
1.33) m/s THH, EMBRERITEEEICHRT
BELEETHo - (p=0010) 25, EERERE
EHCV BB SRS, B LU HCV BMmmERfR s
BEBRTREEELZEO L o7 (FhFhp=
0436, p=0059, Figurel). ¥ /- ARFI i 17 &
DEFITDOVTIE, EEREHEH46 (31~63) &
IR LT HR BT 6] (33~76) Bk, EH
RPE T MR R CRBREETH o 2
(p=0.008, Figurel).

BEERERICIBU S Vs L BOFFBEERED
HETIE, ALT(p=0358)RHE U IV VE(p=
0949) TR ICHBZED 2 h o2, M-
WE (r=0737, p<0001), BAEHE (r=0592,
p=0006), 7B (r=0637, p=0003),
IVE 25— (r=0569, p=0009) it Vs
LEEZHEZRED L (Figure2), £7:CTT
EEFz2RLZbOE23FF 6 BORT, 20
i NFULRRRERF 1 91, BEFR 4, FEE 8
BIThot. CTIIATBESME VsEDHH
oW TiE, ERF646IT 124 (111~212) m/
s, 0?17 B TiE 187 (1.14~304) m/sT
HY, MBLEFRETRD 2,07 (p=0058).
T EaETPMEE & nlBRE Tk, ICGI5 4
K (p=0054) L EEAHEZ RO L ho2b DD,
7y 7uay v LHLIS (r=0503, p=0024) &
BEEL2MEE 2Bz (Figure 3).

n % &

HIV/HCV E#RYE @ Child A EMICBNWT
i, BEZLRELCVSENEECSETD
¥, ARFI elastography O&BMELBEREL AT
bhtTwa EEZ NS T Vs fEid, JFE
{to=—h—cLTHbLRACT T VERR IV
o -7, MRETDEEDHR T 5 /MR
¥, BAREIAAETEDL. SEOKECIRIE
FROLDFERZIToTE LT, HEBFERLEHE
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Figure 1. Comparison of Vs and age among HIV/HCYV co-infected patients, HCV mono-infected
patients, and healthy control {living donor liver transplantation (LDLT} donor).
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Wi, MELR 74T 7TRITHIENE
BETdh5.
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Figure 2. Correlation between Vs and other liver function (ALT, total bilirubin, and platelet counis), splenic volume,
hyaluronic acid, type IV collagen.
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Figure 3. Correlation between Vs and hepatic functional reserve {indocyanine green
retention rate and LHL15 in 99mTc-GSA scintigraphy).
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ha BEEREIVVFIILRECHTH
BTN LRERELZLELST, FEBEMMHRL
HNTHEALLTWEERDNA, FREEREOCR
EVHoTLBRVELETTH2ILPFTRETD

b, MROEFTZERHICFMT LI EHFNTE
%, 0L ITHEROIFEMEL - FEFHEOERE
CERELRBEERL, 2o EBENL ARFlelas-
tography IZE B ZBHT Y — NV EEXLNRE.

B oM <, HIV/HCV ERBEEE BT A
BHEALOETREEFICEE NS, ARFIKK X
D iTSMH b ORE 2 ERL, TOREMNHERE
&, BEEHERF—PRERR L OHEBEHESL
PILT 5 LT, BRI 2 8ELEST
DA K = ALBHICORPAMEEERS S, On
Tk~ DEFIIE T HERETF»L, FERED
ERELGFHETFUMANL LN E I EFHEFEENS.

HIV/HCV E# & HH 1 BT % elastography
Z HVFEHELEHE & LTI, transient elasto-
graphy (FibroScan®, Echosens, 7 9 ¥ A) @
PESR L ABRFEN LT ETEL DR ER
M E ST v 5% FibroScan  ARFI
ERBRICEAMEOREZNET S LICLDIF
TEEE %M ¢ 2 ¥ ETH 54, FibroScan 3K
FE B 2 P TR SR & T (6 D SR AR
HEZHET 27:0, BRI ERBEIC
B CTRAENEESE S Tw5?, F72 ARFI
TEBE—FAWETH), V—FVOEEL
ITo I BRI TR T 5 L o ERHES
WETH DLW F R d B ARFI &
FibroScan DREICDWTIE, 74 W AHEIFEIC
B AR TIZIZERE L TAHENS WY,
HIV/HCV EEBRREEIC BT %5 ARFL & #8500
B fboB I owTIRWEZHE IR L, 4%
OBEPLELEDRS.

F4E, HIV/HCV ERREEEICH T 2 O
BESFCRE R OMCHESRTEY, FOREIE
SELEFEEFNOD BETHo 2. THIGFHCVY
BER T ) R R R THAEPELICHENRS
T w5b Hi4E T Raltegravir® & 9 I
Tacrolimus & DHEEHZRED L WHL HIV ED
BHLTBY, $BBREORENHF OFED
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Acoustic radiation force impulse elastography for liver disease staging
in human immunodeficiency virus and hepatitis C virus co-infection

Koji NATSUDA, Akihiko SOYAMA, Mitsuhisa TAKATSUKI", Tohei YAMAGUCHI?,
Yasuhiro TORASHIMA, Amane KITASATO, Tomohiko ADACHI, Tamotsu KUROKI,
Tatsuki ICHIKAW A, Kazuhiko NAKAO? and Susumu EGUCHI”

® Department of Surgery, Nagasaki University Graduate School of Biomedical Sciences

? Department of Gastroenterology and Hepatology, Graduate School of Biomedical Sciences, Nagasaki University

Background : Survival of human immunodeficiency virus (HIV)-infected patients has improved due to the
widespread use of anti-retroviral therapy. However, mortality has increased when HIV-infected patients are
co-infected with hepatitis C virus (HCV), and the liver disease in such patients is rapidly progressive com-
pared with that in HCV monoinfected patients. Therefore, accurate staging of the liver disease is critical
when determining appropriate treatment, Aim: To clarify the efficacy of acoustic radiation force impulse
(ARF]) elastography for the evaluation of liver fibrosis and hepatic functional reserve in HIV/HCV co-
infected patients. Methods : The correlation of shear wave velocity (Vs), measured by ARFT elastography,
with liver fibrosis or hepatic functional reserve was analyzed. Results: Vs was significantly correlated with
platelet count, splenic volume, hyaluronic acid, type IV collagen, and LHL15 (receptor index : uptake ratio of
the liver to the liver plus heart at 15min) in 99mTc-GSA (technetium-99m-diethylenetriaminepentaacetic
acid-galactosy] human serum albumin) scintigraphy. Conclusion : ARFI elastography was useful for the stag-
ing of liver disease in HIV/HCV co-infected patients and it facilitated minimally invasive and accessible
evaluation of fibrosis and functional reserve,
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Liver transplantation for HIV/hepatitis C virus

co-infected patients
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Since the introduction of antiretroviral therapy (ART) in
the mid-1990s, AIDS-related death has been dramatically
reduced, and hepatitis-C-virus (HCV)-related liver failure or
hepatocellular carcinoma has currently become the leading
cause of death in HIV/HCV co-infected patients. Liver trans-
plantation may be one of the treatments of choices in such
cases, but the indications for transplantation, perioperative
management including both HIV and HCV treatments, immu-
nosuppression and the prevention/treatment of infectious

complications are all still topics of debate. With the improved
understanding of the viral behaviors of both HIV and HCV and
the development of novel strategies, especially to avoid
drug interactions between ART and immunosuppression, liver
transplantation has become a realistic treatment for HIV/HCV
co-infected patients.

Key words: hepatitis C virus, HIV, liver transplantation

INTRODUCTION

N JAPAN, IN the late 1980s, contaminated blood

production of coagulation factor for hemophilia
caused co-infection of HIV and hepatitis C virus (HCV).
Actually, greater than 90% of HIV-infected patients have
HCV as well.!

After antiretroviral therapy (ART) was introduced in
the late 1990s, successful control of HIV was achieved
in most cases and death due to AIDS was dramatically
reduced, but HCV-related death due to liver failure or
hepatocellular carcinoma became a serious problem,
not only in Japan, but all over the world.**® In such
cases, liver transplantation (LT) is the only treatment
option to achieve long-term survival, but several modi-
fications of perioperative management are required.
In this review, the outcome and the points of
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management of LT for HIV/HCV co-infected patients
were reviewed.

REPORTED OUTCOME OF LT FOR
HIV/HCV PATIENTS

HE REPORTED OUTCOMES of LT for HIV and HIV/

HCV co-infected patients from Western countries
after the introduction of ART are summarized in
Table 1.7"'' In general, most reports concluded that
the results were worse than in the cases with HCV
mono-infection, with a 3-year survival of approximately
60~70%. In Japan, the Tokyo group reported six cases of
living donor liver transplantation (LDLT) between 2001
and 2004, of whom four died.'? These unfavorable out-
comes are likely related to the difficulties of determining
the indications for LT and of perioperative management,
including HIV/HCV treatment and the prevention and
treatment of infectious complications. Terrault et al.
reported that older donor age, combined kidney-liver
transplantation, an anti-HCV positive donor and a body
mass index of less than 21 kg/m* were independent
predictors of graft loss.!® After transplantation, several
studies showed that acute cellular rejection was more
frequent and severer in HIV/HCV co-infected patients
than that in HCV mono-infected patients, possibly due
to the difficulties in achieving optimal immunosuppres-
sion because of interactions between antiretroviral
agents and immunosuppression.'*!!
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Table 1 Outcome of liver transplantation for HIV/hepatitis C virus co-infection

Authors Publication year Country n Patient survival (%)

1 year 3 years 5 years
de Vera et al.” 2006 USA 27 67 56 33
Schreibman et al.® 2007 USA 15 73 73 -
Duclos-Vallee et al.’ 2008 France 35 - 73 51
Terrault et al.*° 2012 USA 89 76 60 -
Miro et al.*! 2012 Spain 84 38 62 54

SPECIAL ISSUES REGARDING LT
INDICATIONS FOR HIV/HCV CO-INFECTION

ART-related non-cirrhotic
portal hypertension

N HCV MONO-INFECTED patients, LT should be

considered when the patients develop deteriorated
liver function as indicated by a Child-Pugh classifica-
tion of B or C. In HIV/HCV co-infected patients, liver
failure due to HCV hepatitis was generally enhanced
by ART-related hepatotoxicity, especially non-cirrhotic
portal hypertension.’*'> Accordingly, not only in cases
with deteriorated liver function but also in class A cases,
the patients can easily develop severe liver dysfunction
suddenly,'®'” so that all HIV/HCV co-infected patients
should be carefully followed up so as not to miss the
chance for LT. Also, Murillas et al. reported that Model
for End-Stage Liver Disease (MELD) score is the best
prognostic factor in HIV-infected patients,'® so that
HIV/HCV co-infected patients may be considered for
LT before MELD score increase to achieve compa-
rable results with HCV mono-infected patients. Several
studies showed the aggressive fibrosis in HIV/HCV
co-infected patients compared with HCV mono-infected
patients,'*? but the mechanism of this aggressive fibro-
sis remains unclear. Recently, transient elastography or
acoustic radiation force impulse imaging to check for
liver stiffness has been introduced as an effective and
non-invasive modality to determine patients’ candidacy
for LT 2%

Count of CD4* T lymphocytes

Generally, the count of CD4* T lymphocytes has been
required to be more than 200/uL to perform general
elective surgeries in HIV-infected patients,* but in HIV/
HCV co-infected patients, current studies show that a
count of more than 100/uL is acceptable,®?¢ because
patients generally have portal hypertension which can
cause pancytopenia. In such patients, the ratio of CD4/

© 2013 The Japan Society of Hepatology

CD8 is reported to be a feasible marker to predict
postoperative complications including opportunistic
infections. When the ratio is less than 0.15, the
incidence of infectious complications is significantly
higher.”

Preoperative infections

In regard to latent opportunistic infections that occur
before LT, they are not absolute contraindications
when they can be expected to be controlled.?® Infections
regarded as contraindications for LT included uncon-
trollable multidrug resistance HIV infection, chronic
Cryptosporidium enteritis, progressive multifocal leukoen-
cephalopathy and lymphoma.?

MANAGEMENT OF HIV/HCV IN LT

Management of HIV

HE NUMBER OF HIV RNA copies before LT is sug-

gested as an independent risk factor of postoperative
mortality, so that HIV should be controlled sufficiently
before LT.** Accordingly, in the patients who are under
consideration to receive LT, ART can be safely stopped
before LT because HIV is generally well-controlled for a
long period by ART. After LT, ART should be restarted as
soon as possible because HIV RNA appears at 3-30 days
after ART is stopped,®! but the timing of restart of ART
depends on the patient’s condition, including liver func-
tion.? As long as the liver function has not fully recov-
ered, or partial liver graft such as in LDLT has not
sufficiently regenerated yet, ART cannot be started. Cas-
tells et al. reported in their case-control study that ART
was started at a median of 8 days after LT (range, 4-28
days).”* In principle, the ART administrated after LT
should be the same as the pretransplant regimen, but
the majority of ART drugs including protease inhibitor
(PI) and non-nucleoside reverse transcriptase inhibitor
(NNRTI) have interactions with calcineurin inhibitors
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(CNI) or mammalian target of rapamycin (mTOR),** so
that the monitoring of blood levels of immunosuppres-
sion is extremely important to avoid infectious compli-
cations or rejection. Currently, a novel HIV-1 integrase
inhibitor, raltegravir (RAL), is expected to be a feasible
drug because it has no interactions with CNI, unlike
other drugs.**3¢

Management of HCV

The treatment strategy for HCV in HIV/HCV co-infected
patients is the same as in HCV mono-infected patients.
Combination therapy of pegylated interferon (PEG IFN)
and ribavirin is the standard treatment both before and
after LT. The timing of the induction therapy after LT is
controversial. A Tokyo group proposed early induction
as a preemptive therapy before patients develop
hepatitis,?” while several other reports showed favorable
results when the treatment was administrated only
after the development of hepatitis was confirmed by
liver biopsy.***® Theoretically, the treatment should
be started as soon as possible, because in HIV/HCV
co-infected patients, HCV recurrence may be accelerated
in an immunocompromised state.***® The novel pro-
tease inhibitor, telaprevir, is currently introduced as an
effective drug to achieve sustained viral response of
70%, even in genotype 1b, with PEG IFN/ribavirin in a
non-transplant setting,*' but this drug is metabolized via
cytochrome P450 as a substrate, as are CNI and various
protease inhibitors of ART for HIV. Close monitoring
of the CNI trough level should be performed, and
although triple therapy with telaprevir/PEG IFN/
ribavirin is currently reported to be effective to prevent
HCV recurrence after LT in HCV mono-infected cases,
special attention should be paid when this regimen is
adapted in HIV/HCV co-infected patients.

IMMUNOSUPPRESSION

S PREVIOUSLY MENTIONED, many factors includ-

ing ART, anti-HCV treatment and an HIV-related
immunocompromised state make post-LT immunosup-
pressive treatment difficult. Many ART drugs, both PI
and NNRTI, cause instability in the blood concentration
of CNI through the cytochrome P3A4 (CYP3A4)-related
metabolism. Most PI cause the overconcentration of
CNI by inhibiting CYP3A4, while most NNRTI cause
decreased levels of CNI by stimulating CYP3A4.242 As
mentioned earlier, RAL is introduced as a key drug in
LT in HIV positive patients, because the metabolism of
this drug is not related to CYP450, so it does not affect
the blood concentration of CNI. Several reports have

Liver transplantation for HIV/HCV co-infection 19

demonstrated both the in vitro and in vivo effectiveness
of rapamycin in reducing HIV replication,®* and Di
Benedetto et al. found that rapamycin monotherapy
was significantly beneficial in long-term immunosup-
pression maintenance and HIV control after LT.*
Mycophenolate mofetil is expected to be an effective
immunosuppressive drug because of its efficacy in
reducing HIV infection by both virological and immu-
nological mechanisms.*~* Using these drugs, a more
effective regimen of immunosuppression with ART may
be established.

In regard to the steroid, several studies proposed that
a steroid-free regimen can be safely applied and effective
in LT for HCV cirrhosis. Also, in HIV/HCV co-infected
patients, steroid-free protocol may be beneficial to
prevent both HIV and HCV recurrence after LT.>%*!

CONCLUSIONS

IVER TRANSPLANTATION FOR HIV/HCV co-

infected patients remains challenging, but with
recent developments in perioperative management and
novel drugs for both HIV and HCV, the results are likely
to be improved.
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Abstract

A  Roux-en-Y anastomosis fashioned from the jejunum (i.e,
hepaticojejunostomy) is usually used to reconstruct the biliary system in
hepatectomy. In this study, we review our experience with hepaticoduodenostomy
(HD) as an alternative to Roux-en-Y biliary anastomosis in patients undergoing
hepatectomy for perihilarcholangiocarcinoma, report our preliminary findings in
2 patients, and speculate on future applications. Laparotomy was performed
using a Kent retractor. Wide kocherization of the duodenum was done to
provide a tension-free anastomosis to the hepatic duct. The Kent retractor
was released transiently, and the anastomosis was confirmed to be free of
tension. Hepatectomy and excision of the common bile duct were performed. In
patients with short distances between the hepatic ducts, a hepaticoplasty was
performed. A 10-Fr silicon drain with channels along the sides, approximately
20 mm in length, was used as an internal stent. HD was performed with a
single-layer anastomosis with continuous sutures. No complication occurred
after HD. Our initial experience suggests that HD may be a viable alternative
to Roux-en-Y biliary anastomosis in patients undergoing hepatectomy for
perihilarcholangiocarcinoma.
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(Figure 1). Drip infusion cholangiography revealed only the right
anterior intrahepatic duct and stenosis at the hepatic hilum (Figure
2). Perihilarcholangiocarcinoma was diagnosed.

Introduction

A Roux-en Y anastomosis fashioned from the jejunum
(i.e.hepaticojejunostomy [HJ]) is usually used to reconstruct

the biliary system in patients undergoing hepatectomy for
perihilarcholangiocarcinoma [1]. Recently, reconstruction by
hepaticoduodenostomy (HD) or choledochoduodenostomy
has been recommended instead of reconstruction by HJ or
choledochojejunostomy [2-14]. Complications such as biliary
leakage and cholangitis are well documented after HJ and
choledochojejunostomy [15-19]. Moreover, the biliary tree is
difficult to access endoscopically in patients undergoing enteric
reconstruction using a Roux-en-Y anastomosis to the jejunum [20].
HD offers the possible advantage of simple postoperative access to the
biliary system by endoscopy and avoids the complications associated
with HJ [2].

In this study, we review our experience with HD as an alternative
to Roux-en-Y biliary anastomosis in patients undergoing hepatectomy
for perihilarcholangiocarcinoma, report our preliminary findings in 2
patients, and speculate on future applications.

Case 1

A 74-year-old woman was admitted because of a dilated
left intrahepatic bile duct. Previously, she had undergone a right
colectomy because of colonic carcinoma. However, minor leakage of
the anastomosis occurred, and reoperation (drainage) was performed.
After that, ileus developed and reoperation was done again.
Computed tomography revealed dilatation of the left intrahepatic
bile duct and mild dilatation of the right posterior intrahepatic duct

Surgical procedures

Laparotomy was performed using a Kent retractor. Severe
adhesions of the jejunum were detected, precluding the use of a Roux-
en-Y anastomosis fashioned from the jejunum. After kocherization of
the duodenum to provide a tension-free anastomosis to the hepatic

Figure 1: Computed tomography revealed dilatation of the left intrahepatic

- bile duct and mild dilatation of the right posterior intrahepatic duct.
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Figure 2: Drip infusion cholangiography revealed only the right anterior
_intrahepatic duct and stenosis at the hepatichitum.

duct, an extended left hepatectomy with excision of the common
bile duct and lymph-node dissection was performed. Intraoperative
pathological examinations revealed that the stumps of the right
intrahepatic bile ducts were negative for carcinoma. There were
triple lumens of the right anterior bile ducts and double lumens of
the right posterior bile ducts. Hepaticoplasty (i.e., the adjacent walls
of the hepatic ducts were sutured together with single stitches using
6-0 polydioxane [PDS, Ethicon, NJ, USA] to obtain a single lumen
for biliary anastomosis) was performed to make double lumens of
the right anterior bile ducts and a single lumen of the right posterior
bile duct. Unexpectedly, the duodenum was distant from the hepatic
ducts. To provide a tension-free anastomosis, wide kocherization of
the duodenum was performed again, and the right gastroepiploic
artery and vein were cut. The Kent retractor was released transiently,
and the anastomosis was confirmed to be tension-free. As an internal
stent, a 10-Fr silicon drain with channels along the sides (BLAKE
Silicone Drain, Ethicon, NJ, USA),approximately 20 mm in length,
was used [21]. Before completing suture of the posterior row, the

stent was inserted into each lumen. Five stents were placed within the
hepatic duct and duodenal lumen to serve as the internal stents for the
anastomosis. The stent was fixed to the anterior row of stitches with
5-0 polydioxane sutures. Three anastomoses of the intrahepaticbile
ducts to the duodenum were established by means of a single-layer
anastomosis with continuous sutures (5-0 polydioxane) (Figure 3).
Fixation of the greater omentum to the peritoneum was not necessary
to prevent delayed gastric emptying [22,23] because the stomach
could not come in contact with the cut surface of the liver, a potential
cause of adhesion.

The postoperative course was uneventful, and the patient
was discharged on postoperative day 12. After discharge, upper
gastrointestinal endoscopy revealed no duodeno gastric bile reflux.

Case 2

A 76-year-old man with dilatation of the left intrahepatic duct
was admitted. Previously, he had undergone a distal gastrectomy
(BillrothII reconstruction) because of gastric carcinoma. Computed
tomography and magnetic resonance cholangiopancreatography
revealed the dilated left intrahepatic bile duct (Figure 4,5).
Perihilarcholangiocarcinoma was diagnosed.

Surgical procedures

Laparotomy was performed using a Kent retractor. Adhesions
of the jejunum were detected. Wide kocherization of the duodenal
stump was performed to provide a tension-free anastomosis. The
Kent retractor was released transiently, and the anastomosis was
confirmed to be free of tension. An extended left hepatectomy with
excision of the common bile duct and lymph-node dissection was
performed. Intraoperative pathological examinations revealed that
the stump of the right hepatic duct was negative for carcinoma.
Because the right hepatic duct had a single lumen, hepaticoplasty was
unnecessary. HD was performed using a single-layer anastomosis
with continuous sutures (5-0 polydioxane). After completing suture
of the posterior row, the stent was inserted into the hepatic duct. As
internal stents, 10-Fr silicon drains with channels along the sides,
approximately 20 mm in length, were used. The stent was fixed to the
anterior row of stitches with 5-0 polydioxane sutures. Anastomosis
of the right hepatic duct to the duodenal stump was established

by means of a single-layer anastomosis with continuous sutures(b).

Figure 3: Before completing suture of the posterior row, the stent was inserted into each lumen. Five stents were placed within the hepatic duct and duodenal |
lumen to serve as the internal stents for the anastomosis. The stent was fixed to the anterior row of stitches with 5-0 polydioxane sutures. MHV: middle hepatic |
vein, IVC: inferior vena cava, PV: portal vein, RHA: right hepatic artery (a). Three anastomoses of the intrahepaticbile ducts to the duodenum were established
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Figure 4: Computed tomography revealed the dilated left intrahepatic bile
duct.

Figure 5: Magnetic resonance cholangiopancreatography revealed the
| dilated left intrahepatic bile duct.

(Figure 6). Fixation of the greater omentum to the peritoneum was
not necessary to prevent delayed gastric emptying [22,23] because the
residual stomach did not come in contact with the cut surface of the
liver, a potential cause of adhesion.

The postoperative course was uneventful, and the patient
was discharged on postoperative day 10. After discharge, upper
gastrointestinal endoscopy revealed no duodenogastric bile reflux.

Discussion

Biliary reconstruction using the duodenum has been successfully
performed in liver transplantation and the treatment of biliary
obstruction, common bile duct stones, biliary injury, choledochal
cysts, and biliary atresia [2-14]. We decided to perform HD instead of
HJ in the 2 patients described here, because it was technically difficult
to perform HJ. No complication occurred after HD. One disadvantage

of HD is that, if an anastomotic leak does occur, the leakage volume
can be much greater than with HJ because the leak would contain
both gastric and pancreatic juices rather than bile alone in contrast
to HJ. A second advantage of HD is that it is unnecessary to create
a Roux-en-Yjejunal limb, associated with a higher incidence of
adhesive bowel obstruction than HD.A third advantage of HD is that
the biliary system can be easily accessed by endoscopy, which is not
feasible with HJ.

One drawback of HD is anastomotic tension, which is higher
than that of choledochoduodenostomy, especially in patients with
perihilarcholangiocarcinoma. We performed wide kocherization
of the duodenum and confirmed that the anastomosis was tension-
free by releasing the Kent retractor transiently. Wide kocherization
of the duodenum was an important factor in creating a tension-free
anastomosis.

Shimotakahara [7] compared HD with HJ after excision of
primary choledocal cysts in children. Complications after cyst excision
occurred in 5 of the 12 patients in the HD group (42%). Four patients
had bilious gastritis and 1 had temporary liver dysfunction. In the HJ
group, 2 of the 28 patients (7.1%) had postoperative complications.
Both patients had adhesive bowel obstruction, and ladditionally
had cholangitis. Liem [14] reported that cholangitis occurred at a
rate of 5.3% and bilious gastritis at a rate of 14.3% after laparoscopic
cyst excision and HD for choledochal cysts in children. Moraca
[5] compare dlong-term biliary function between HD and HJ in
patients who underwent treatment of major bile-duct injuries during
cholecystectomy. On long-term follow-up, no patient had cholangitis,
jaundice, or liver failure in either group. Bennet [8] reported that
preliminary experience suggested that choledochoduodenostomy
is a safe technique for cadaveric liver transplantation. Campsen [2]
documented the outcomes of 7 patients who underwent living donor
transplantation with HD as the primary type of biliary anastomosis.
There were no deaths or re-transplants during the follow-up period.
One patient had cholangitis that responded to intravenous antibiotics
and endoscopic removal of the stent. Various complications have
occurred after HD or HJ, including bilious gastritis, temporary liver
dysfunction, bowel obstruction, and cholangitis. Bilious gastritis
occurred after HD in some children with choledocal cysts, but has
not been reported after HD in adults. The severest complication is
bowel obstruction or cholangitis. One advantage of HD is that the
creation of a Roux-en Yjejunal limb and one anastomosis, associated
with a higher incidence of adhesive bowel obstruction than HD, is
unnecessary. After biliary reconstruction using the duodenum,
cholangitis results from anastomotic stenosis and not reflux of
the ducdenal contents into the biliary tree [24]. The prevention of
anastomotic stenosis is prerequisite to the prophylaxis of cholangitis.

Inthisstudy, weuseda 10-Frsilicon drain with channels forinternal
biliary stenting of HD. We previously compared two types of stents
in patients who underwent surgery for perihilarcholangiocarcinoma.
In one group, a 10-Fr silicon drain with channels along the sides
was used as a stent for HJ (channel stent group), while in the other
a 5-Fr silicon drain with an internal lumen and side holes was used
(intraluminal stent group). Leakage developed in 4 patients (36.4%)
in the intraluminal stent group versus 2 (20.0%) in the channel stent
group. Cholangitis developed in 3 patients with leakage (27.3%) in the
intraluminal stent group versus no patient in the channel stent group.
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Figure 6: Anastomosis of the right hepatic duct to the duodenal stump was
established.

Our results suggested that the use of a 10-Fr stent helps to maintain a
10-Fr intraluminal diameter of the anastomosis, even in the presence
of biliary leakage. A 10-Fr stent may thus prevent cholangitis due to
anastomotic stenosis [21]. No complication occurred after operation
in the present study.

Hakamada  [25]  reported  that  cholangiocarcinoma
developed in 7.4% of patients a mean interval of 18
years  after  transduodenalsphincteroplasty. = Maeda  [26]
documented the development of bile duct cancer 21 years
after choledochoduodenostomy. Tocchi [27] estimated that
the incidences of cholangiocarcinomas after sphincteroplasty,
choledochoduodenostomy, and hepaticojejunostomy were 4.8,
7.6, and 1.9%, respectively, occurring at intervals of 11 to 18 years.
Therefore, cholangiocarcinoma as a delayed complication of
transduodenalsphincteroplasty and choledochoenteric anastomosis
has become a serious issue.

In conclusion, we reviewed our experience with HD as an
alternative to Roux-en-Y biliary anastomosis in patients undergoing
hepatectomy for perihilarcholangiocarcinoma, reported our
preliminary findings in 2 patients, and speculated on future
applications. No complication occurred after operation in this study.
We emphasize that wide kocherization of the duodenum is necessary
to provide a tension-free anastomosis, which should be confirmed
after transiently releasing the Kent retractor. HD may be a reasonable
alternative to Roux-en-Y biliary anastomosis in patients undergoing
hepatectomy for perihilarcholangiocarcinoma. Additional studies
and longer follow-up are needed, however, to confirm these findings
and to accurately assess the rates and types of complications associated
with HD. Further studies in larger numbers of patients are needed
before HD can be designated a standard of care.
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