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Fig. 1. Three-dimensional image from a multidetector-row CT scan. The right posterior hepatic artery
passes behind the main portal vein, while the right anterior hepatic artery passes in front of the main portal
vein. The right posterior portal vein branched off from the main portal vein and then divided into the

right anterior portal vein and the left portal vein.

recipient’s standard liver volume). The estimated
volume of her left liver lobe was 385 ml (27.0% of
the recipient’s standard liver volume). Given the size
of the recipient, a right lobe graft was thought to
be necessary. The right hepatic artery was left in
place because the posterior and anterior branches of
the right hepatic artery were too small to reconstruct
and maintain patency, even using a microscope to
perform the arterial anastomosis. Thus, division and
anastomosis of the donor’s main portal vein after the
extraction of the right lobe graft was adopted as
the planned surgical strategy. A detailed explanation
of the procedure and the risk to the donor was pre-
sented to the donor and other family members, and
written informed consent was obtained before
transplantation.

OPERATIVE TECHNIQUE

An emergent living donor liver transplantation
(LDLT) was performed because of the patient’s seri-

ous condition. The donor’s portal vein was identified
and exposed distally until the posterior and anterior
branches of the right portal vein became visible, and
the left portal vein was encircled distally to the trifur-
cation. The right hepatic artery was then exposed in
the region of the portal vein. The right lobe, minus
the middle hepatic vein, was then dissected. After
the administration of heparin sodium (1500 units), the
artery was cut at the level of the right hepatic artery
(Fig. 2A) and the portal vein was transected proximal
and distal to the trifurcation (Fig. 2B). The right liver
lobe, weighing 602 g, was removed, and the donor’s
main portal vein and left portal vein were anasto-
mosed using 6-0 Proline running sutures in an end-
to-end fashion (Fig. 3).

The donor’s postoperative course was uneventful.
The hepatic artery and portal venous flow were exam-
ined by Doppler sonography during and after the
operation; the donor’s blood flow remained normal
with no signs of stenosis or thrombus formation. CT
examinations showed a normal-looking portal vein
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Fig. 2. Schematic view showing the three-dimensional relationship between the hepatic artery and the
portal vein. The donor portal vein was transected (B), while the donor right hepatic artery was cut (A).

on postoperative days 30, 60, and 180. The donor is
presently healthy and has not experienced any liver
problems in the 2 years that have passed since the
surgery.

The arterial and portal venous flows of the graft
were also closely monitored during and after LDLT
in the recipient. Although the blood flow through
the hepatic vessels was excellent and showed no signs
of complications, the recipient developed sepsis and
died 2 months after the surgery.

DISCUSSION

Arterial and portal venous anatomies are quite im-
portantin adult-to-adult LDLTs. According to Grut-
tadauria etal.’ anomalous hepatic arteries were
observed in 42% of 701 cases. The arterial anomaly
presented here, in which the right anterior and poste-
rior hepatic arteries encircled the main portal vein,
belongs to type 5 of their classification system; in their
series, the incidence of type 5 anomalies was 2.1%?
and was not considered to be rare.* Although both
arteries could have been separately anastomosed
using the aid of a microscope, double arterial recon-
struction in right liver lobe transplantations has
been associated with an increased risk of hepatc
arterial thrombosis compared with single simple
reconstructions.>

Anomalies of the portal vein and its reconstruction
in right lobe LDLT are also critical in many living
donor cases. According to the classification of portal
venous anomalies by Cheng etal.,’ the present case

belongs to the type III anomalous portal venous
branching (APVB) classification. Lee et al.® reported
that an anomalous portal venous anatomy was ob-
served in 19 (8.9%) of 214 cases, with type IIl APVB
anomalies accounting for 7 (3.3%) of the cases; in
their series, a double anastomosis in donors with type
III APVB anomalies increased the risk of portal
vein thrombosis.

Portal vein reconstruction in association with a
major hepatectomy is often performed for the treat-
ment of primary hepatic cancer. Ebata et al.” reported
that complications related to the portal vein recon-
struction were not encountered in 52 consecutive
cases requiring a hepatectomy with portal vein resec-
tion for the treatment of hilar cholangiocarcinoma.
At our institution, we have performed more than 100
cases of portal vein reconstruction for hepatopancrea-
tobiliary malignancies in the past 20 years and have
not encountered any postoperative portal venous
complications, such as portal .venous thrombosis.
Thus, reconstruction of the portal vein appears to be
a safe technique with a very low morbidity rate.

In the case presented here, we decided to transect
the donor portal vein and anastomose it in an end-to-
end fashion, requiring one anastomosis of the portal
vein and one anastomosis of the hepatic artery in the
recipient, rather than securing the donor portal vein
and producing two orifices in the right portal vein and
two branches in the right hepatic artery requiring
anastomoses. Although some physicians may disagree
with the idea of placing the donor at risk by resecting
the partial portal vein, because the safety of the living
donor is of fundamental importance, we believe that
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Fig. 3. (a) Reconstruction of the donor portal vein using 6-0 Proline running sutures. (b) Portal vein
after declamping. Sufficient blood flow was confirmed using intraoperative Doppler sonography.

the portal venous reconstruction procedure performed
in this report was justified because the risk of postopera-
tive complications after the portal vein reconstruction
was very low and the quality of the donated graft
would have been poorer if double portal vein branch
and double arterial branch reconstructions had been
required, as discussed earlier. In this case, because
the vascular anomaly was identified preoperatively,
informed consent was obtained from the donor before
the procedure. This case illustrates the importance of
preoperative hepatic artery evaluations in addition
to portal vein evaluation in all living donors to identify
the feasibility of modifying vessel anastomoses in
living donors, as well as recipients.
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Living-Donor Liver Transplantation with Renoportal
Anastomosis for Patients with Large Spontaneous
Splenorenal Shunts
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Background. End-stage liver disease is often accompanied by large spontaneous splenorenal shunts and thrombosed
portal vein. Renoportal anastomosis for spontaneous splenorenal shunts in living-donor liver transplantations is one of
the solutions for the treatment of these patients. However, the long-term outcome, portal venous hemodynamics after
liver transplantation, and the effects of altering the renal venous drainage remained unknown.

Methods. We performed three living-donor liver transplantations with renoportal anastomosis for the treatment of
spontaneous splenorenal shunts between 1999 and 2004. We then evaluated the outcome of this procedure using short-
and long-term follow-ups in which the postoperative graft function, renal function, radiological images and portal
hemodynamics were examined.

Results. All three patients who underwent a living-donor liver transplantation with renoportal anastomosis are alive
with normal graft function and a patent renoportal anastomosis. The portal hemodynamics were similar to those in
conventional living-donor liver transplantation recipients, and had no harmful effect on allograft function. Left renal
function returned to normal after the temporal impairment in two cases, and remained slightly impaired in one,
although it was negligible clinically. '
Conclusions. Living-donor liver transplantation with renoportal anastomosis for the treatment of spontaneous sple-
norenal shunts in patients with end-stage liver disease is a life-saving and safe technique and should be discussed as a

treatment option for patients with splenorenal shunts.

Keywords: Renoportal anastomosis, Portal vein thrombosis, Portal hemodynamics.

(Transplantation 2005;80: 1671-1675)

E nd-stage liver disease is often accompanied by portal vein
stenosis or thrombosis. Although various techniques,
mainly low dissections, thrombectomy of the recipient portal
vein, or interposition of venous graft between the donor por-
tal vein and the recipient SMV, have made it feasible to per-
form liver transplantations in patients with portal vein
thrombosis, these procedures are associated with a possibility
of rethrombosis and a high mortality rate (1—4). Patients with
a complete occlusion of the portal vein and large splenorenal
collaterals, a special type of portal vein thrombosis, are not
uncommon, but it is sometimes technically difficult to restore
portal vein flow to the graft using conventional portal vein
reconstruction techniques, a portal vein thrombectomy, or
the ligation of collaterals with/without a splenectomy. As a
novel technique to solve the underlying problem, we previ-
ously reported the successful use of aliving-donor liver trans-
plantation (LDLT) in combination with a renoportal anasto-
mosis procedure (RP-LDLT) for the treatment of a patient
with a phlebosclerotic portal vein and large splenorenal col-
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laterals (5). However, the long-term outcome, portal venous
hemodynamics after liver transplantation, and the effects of
altering the left renal venous drainage remained unknown in
this patient. We subsequently performed two more RP-LDLT
procedures. In the present study, we evaluated the efficacy of
this technique for the treatment of patients with large spleno-
renal collaterals based on the long-term outcomes of these
three patients.

PATIENTS AND METHODS

We performed 48 adult-to-adult LDLTs between
March 1999 and December 2004 at our hospital. Among these
patients, three adult patients had portal venous thrombosis
with large splenorenal collaterals (Fig. 1A-C). Because our
first attempt at performing a RP-LDLT appeared to be suc-
cessful (5), we subsequently performed two additional RP-
LDLTs using right lobe grafts. In the present study, we used
prospectively collected data and evaluated the preoperative
laboratory data, postoperative graft function, renal function,
and short- and long-term outcomes of these three patients.
We also compared portal venous flow and pressure and liver
regeneration in the three RP-LDLT recipients with those of
other conventional right-lobe LDLT recipients (n=23). Por-
tal venous pressure during and after the operation were mon-
itored in each case using a catheter inserted from a tributary
of the gastroepiploic vein during the operation. Portal venous
flow was also measured in each case during and after the
operation using Doppler ultrasonography (SSD-6500, Aloka,
Tokyo). An MD-CT scan was performed at 3, 6, and 12
months and annually thereafter; the 3D images of the vessels
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FIGURE 1. Reconstructedimage of spontaneous spleno-
renal shunt. (A-C) Markedly dilated splenorenal shunts,
pouring into the left renal shunt, are visible in all three
cases. Other collaterals were small comparing with the
splenorenal shunts. Left renal vein is indicated by the ar-
TOW.

were reconstructed and evaluated. A renogram using 99mTc-
MAG?3 was obtained to evaluate the effect of the renoportal
anastomosis on renal function after the RP-LDLT procedure.

Operative Technique

The operative procedure was described previously (5).
Briefly, the hepatic hilum was dissected, and the portal vein
was identified. An approximately 10-cm length of the left in-
ternal jugular vein was harvested for use as an interposition
vein graft (Fig. 2A). The duodenum was mobilized using the
Kocher maneuver. The left renal vein was then exposed and
encircled with a vessel loop. The superior mesenteric venous
(SMV) pressure was measured using a catheter placed in a
tributary of the SMV. An extra-corporeal veno-venous by-

eft internal jugular vein

v
e

Interposition graft

FIGURE 2. Leftinternal jugular vein and the reconstruc-
tion of renoportal anastomosis. (A) Left internal jugular vein
of the recipient. The graft can be more than 10 cminlength.
(B) Reconstructed view of the hepatic artery and portal vein
anastormosed with an interposition graft during a LDLT. Suf-
ficient blood flow was detected by an intraoperative Dopp-
ler sonography.
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pass was not necessary. This procedure was used in the first
case but was not used in the following cases because the SMV
pressure did not increase during the procedure except a short
period of time from the clamping of the left renal vein to the
re-perfusion to the allograft. The native liver was removed
using the piggyback technique. The left renal vein was cut on
the IVC. After oversewing the stump of the renal vein, the
internal jugular vein was anastomosed to the left renal vein
using running sutures to prepare for the portal venous anas-
tomosis.

The right lobe of the donor was transferred to the re-
cipient. The right hepatic vein of the graft was anastomosed to
the newly created longitudinal cut on the IVC, and the right
portal vein was anastomosed to the interposition vein graft
using an appropriate length. After the reperfusion of the liver
and the reconstruction of the anterior venous branches, the
hepatic artery and biliary reconstructions were performed
(Fig. 2B).

RESULTS

Among the 48 adult recipients (28 males and 20 fe-
males), three patients (6.3%) (two males and one female) had
as huge spontaneous splenorenal shunts as inferior vena cava
prior to undergoing an LDLT (Table 2) The mean patient age
was 46.6 years (range, 19-63 years). The causes of liver cir-
rhosis were Primary Sclerosing Cholangitis (PSC), Laénnec
cirrhosis, and Wilson disease. The second patient also had six
hepatocellular carcinomas, with a maximum tumor size of 45
mm; these findings exceeded the Milan criteria (6).

Esophageal varices were present in two cases, and one
case required several endoscopic ligation procedures. All
three patients received ABO-identical right-lobe liver grafts
from living donors. The preoperative MELD scores of the
patients were 31, 14, and 29.

The portal veins were phlebosclerotic, partially or
completely thrombosed, -and no signals or hepato-fugal
blood flow were obtained during a preoperative sonogram
(Table 1).

The operative time ranged from 15 hr 55 min to 19 hr
24 min. The median operative time for conventional right
lobe LDLT's at our hospital is 13 hr 18 min (10 hr 5 min 23 hr
25 min). No significant difference in the durations of the
RP-LDLT and conventional right lobe LDLT procedures was
observed (P=0.155). The estimated blood loss ranged from
2,000 ml to 41,000 ml. The median blood loss for right lobe
LDLTs at our hospital was 6,660 ml (1,525~24,050 ml). No
significant difference in the blood losses associated with the
RP-LDLT and conventional right lobe LDLT procedures was
observed (P=0.176). The graft weight ranged from 476 g to
766 g, and the ratio of the graft and standard liver volume
ranged from 38.3% to 55.6%. The cold ischemia time ranged
from 46 min to 84 min, and the warm ischemia time ranged
from 41 min to 59 min. The SMV pressure was monitored
during and postoperatively in the last two cases. The SMV
pressure, which is representative of the pressure in the portal
system, did not differ from that of conventional right-lobe
LDLT recipients (Fig. 3A}). The portal venous flow volume
after the RP-LDLT was also similar to that of conventional
LDLT recipients (Fig. 3B).

Postoperative courses of these RP-LDLT recipients
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TABLE 1. Demographic and clinical characteristics
Graft liver
weight:
standard
Graft liver
Patient Age/ Operative Estimated Typeof liver  volume Interposition
no. sex Diagnosis ~ MELD Portal vein flow  time  bloodloss  graft  weight ratio vein graft
1 29/F PSC 31  Phlebosclerotic 15h55m 2000ml Rightlobe 766¢g 56% Left internal
very small jugular vein

2 61/M LaennecssHCC 24

PVT (complete) 16 h40m

Left internal
jugular vein

9300 ml Rightlobe 668g  49%

3 61/M Wilson 29  PVT (partial) 19h24m 41000ml Rightlobe 476g 38% Left internal
Hepatofugal jugular vein
flow

a b the patient was stable and the findings were clinically negligi-
p g y neghg
2 - ble.
a2 —_— obe = 1,9_ =
P SEERE e SR
8 P DISCUSSION
('lé’ 2 & Spontaneous splenorenal shunt was first described in

123456 71014212835
(Post operative days)

12 3 4 56 7101420
(Post operative days)

Time course of Portal vein pressure Time course of Portal vein flow

FIGURE 3. Time course of portal vein pressure and por-
tal vein flow. (&) The portal venous pressure in the RP-LDLT
recipient was slightly higher than in conventional right-
lobe LDIT recipients until postoperative day 6, although
the difference was not significant. (Line, right lobe LDLT
(n=23), dotted line, RP-LDLT (n=3)). (B) Portal venous flow
was measured using Doppler sonography and ranged from
1500 to 2000 ml/min on Day 1 and gradually decreased
thereafter. The results of the two groups were similar.

were uneventful and satisfactory except pneumonia was de-
veloped and treated in Case 3 (Table 2). Liver function in the
RP-LDLT recipients returned to normal, as determined by a
mean total bilirubin value of less than 2.0 mg/dl on postop-
erative day (POD) 36, 13, and 74, respectively, whereas the
average period for the other LDLT recipients was 34.7 POD
(n=23, not significant). A small amount of ascites was
present one month after the RP-LDLT in Cases 1 and 3. At
three months after the RP-LDLT, however, CT scans showed
the disappearance of the ascites in both cases. The need for
diuretics was minimal, and diuretics were discontinued in all
three cases within four weeks of the RP-LDLT. An MD-CT
scan showed a patent renoportal anastomosis in all three cases
at the time of the last follow-up (Fig. 4), which was also con-
firmed by the presence of hepato-petal flow on a Doppler
sonography examination. The serum creatinine level was
within the normal range at the 3-, 6-month, and annual fol-
low up examinations in each case. Serial renograms after the
RP-LDLT showed initial impairment of left kidney and full
recovery of renal function with normal perfusion by a year
after the RP-LDLT in Case 2 and 3 (Fig. 5). A slight impair-
ment of left kidney function was shown in Case I, although

the 18th century as a type of portosystemic shunt. Although
the incidence of splenorenal shunt has not been clearly iden-
tified, several authors have described its incidence to be be-
tween 5 to 12% in cirrhotic patients (7). We actually encoun-
tered three cases (6.3%) of splenorenal shunt among 48
adults with end-stage liver disease.

Patients with large splenorenal shunts form a special
subgroup because of their hemodynamic characteristics that
SMV venous return easily leaks to large collaterals, resulting
in a reduced or reversed flow in the portal vein. It is often
difficult to apply a conventional liver transplantation tech-
nique to such patients with splenorenal shunt as Cescon et al.
described (8), because the portal venous flow is essential to
the transplanted livers (9, 10).

Large splenorenal shunts are often accompanied by
portal vein thrombosis. Since the successful bypass of throm-
botic segments using vein grafts (11) many authors have re-
ported that liver transplantations are feasible even in the pres-
ence of portal vein thrombosis (I~4, 12). Nevertheless, the
incidence of re-thrombosis in the portal vein after liver trans-
plantation has been reported to be as high as 6.6 % (30 cases of
re-thrombosis out of 452 cases with portal vein thrombosis)
with high mortality rate by a meta-analysis (4). Several au-
thors have described the incidence of re-thrombosis depends
on its severity (1~4). Manzanet et al. (2) reported that the
incidence of re-thrombosis in patients with partial portal vein
thrombosis was 2 %, whereas that in the patients with com-
plete portal vein thrombosis was 14.7%. The incidence of
re-thrombosis in patients with portal vein thrombosis and a
large splenorenal shunt under the traditional technique may
be much higher than previously reported incidences for pa-
tients with portal vein thrombosis due to its hemodynamic
characteristics, although no report to date has focused on this
relatively less familiar kind of portosystemic shunt.

To solve these underlying problems, renoportal anas-
tomosis for patients with a surgical splenorenal shunt in de-
ceased-donor liver transplantations was first described by
Kato et al. in 2000 (13). We applied this technique to a LDLT
recipient, as previously reported (5).
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TABLE 2. Outcome of the renoportal anastomosis procedure
Length of Ascites at Duration of
Patient hospital Liver Renal 3 monthsafter  diuretics  Renoportal Follow-up
no. Complication stay  Status function function transplantation requirement anastomosis period
1 None 64 days  Alive  Good Good None 27 days Patent 4 years
None 38days Alive  Good Good None 3 days Patent 1 year, 8 months
3 Pneumonia 150 days  Alive  Good Good None 14 days Patent 1 year, 4 months
(postoperative
day 44)

In our series of three RP-LDLTs, the postoperative
courses of the patients were generally uneventful, and the
long-term allograft and renal function were satisfactory. Al-
though, the durations of the operations were rather long, and
the blood loss in Case 3 was relatively large, these results do
not mean that the RP-LDLT is a complicated and risky pro-
cedure. It is noted the operative time includes the waiting
time for getting the donor graft ready and the back-table re-
construction of hepatic veins with or without interposition
grafts after the hepatectomy. Sometimes, the donor liver took
more than 2 hr to arrive. In fact, the duration of the RP-
LDLTs was not significantly different from that of conven-
tional LDLT's performed at our institution. As for the amount
of blood loss, the preoperative condition of the third case was
poor (MELD=29), the patient had a history of a prior partial
hepatectomy for hepatocellular carcinoma, and a small-for-
size graft was used (476 g, 38.3% of SLV). SMV pressure was
around 24 to 27 mmHg during the hepatectomy and after
reperfusion, which was not high enough for causing the
bleeding. Furthermore, the bleeding was relatively controlled
during the hepatectomy, and oozing from everywhere mainly
after reperfusion of the allograft resulted in massive blood
loss in this case, suggesting that the cause of the bleeding in
Case 3 was coaglopathy and multifactorial, but not portal
hypertension.

Renoportal anastomosis has several advantages for pa-
tients with a large splenorenal shunt. A splenectomy or liga-
tion of the large collateral, which increases bleeding or other
operative morbidity and the possibility of mortality, is not
required in this technique to secure the portal venous flow to
the liver. Adequate blood inflow to the portal vein of the liver

; wy
3 years after LDLT

o
3 months after LDLT
FIGURE 4., MD-CTscan after LDLT. Three months after
LDLT (A) and 3 years after LDLT (B). The renoportal anasto-
mosis is patent, and no signs of stenosis are visible in the
portal system.

graft is guaranteed, since all the blood flow in the left renal
vein enters the portal vein. On the other hand, the technique
also possesses some disadvantages. The large splenorenal col-
lateral is preserved, therefore any collaterals, such as varices,
will remain present and may deteriorate and bleed, causing
portal hypertension after LDLT using a small graft; variceal
bleeding in spontaneous splenorenal shunt patients is other-
wise rare in patients who have not undergone an LDLT (14).
Fortunately, we have not experienced any signs of postoper-
ative growth of varices in our series. Other possible disadvan-
tages are the injury of the liver graft from the elevated portal
venous flow, renal dysfunction, anastomotic strictures or
thrombosis of the interposition graft, and hypersplenism.

Renoportal anastomosis in LDLT recipients aiso re-
quires an appropriate vein graft to connect the left renal vein
to the portal vein of the graft liver. Since cadaveric vein grafts
are rarely available in Japan, an internal jugular vein au-
tograft, which can be 810 cm in length and is the same di-
ameter as the portal vein, was removed from the recipient.
The removal of the internal jugular vein does not have any
harmful effects on the central nervous system (15). Another
possible option for the vein graft would be an external iliac
vein, which is usually 7-8 cm and shorter than the internal
jugular vein.

FIGURE 5. Renogram after the RP-LDLT. Arenograrm us-
ing 99mTc-MAG3 in Case 3 performedat 1 (A), 3 (B), and 12
(C) months after the RP-LDLT. A mild delay in accumulation
and secretion in the left kidney was noted at 1 month after
the RP-LDLT. Left renal function was then gradually recov-
ered to normal by 12 months after the RP-LDLT.
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The effect on portal hemodynamics was one of the ma-
jor concerns in the RP-LDLT recipients. With partial liver
graft LDLTs or split livers, the portal venous flow increases
because of the reduced blood bed in the liver graft, resulting
in the hyper-hemodynamics of the portal vein and possibly
causing liver injury and impairment of the usual course of
liver regeneration (known as small-for-size syndrome) (16).
In our series, the portal venous flow was not elevated, com-
pared to the average flow of well-functioning grafts, and the
recovery of graft function did not differ from that of conven-
tional right-lobe LDLT recipients.

The pressure of the left renal vein increases in subjects
that undergo a renoportal anastomosis, possibly reducing the
flow of the left renal vein. The function of the left kidney was
slightly impaired in Case 1, but the findings were clinically
negligible. The impairment of the left renal function may
have started prior to the transplantation, since the venous
pressure of the left renal vein was elevated because of the large
splenorenal shunt in this particular case (17). In the remain-
ing cases, left renal function was initially impaired slightly,
but recovered fully by a year after the RP-LDLT, suggesting
that the left renal dysfunction due to the alteration of drain-
age venous flow in this technique could be, if any, temporal
and recovered.

Possible treatment alternatives for patients with large
splenorenal shunts and insufficient portal venous flow, other
than the renoportal anastomosis described here, include a
portal vein thrombectomy or a thrombendovenectomy (18),
an SMV-portal vein or collateral-portal vein anastomosis
with or without an interposition vein graft, and a ligation of
the splenorenal shunt with or without a splenectomy (19).
These techniques are reportedly feasible in patients with por-
tal vein thrombosis (1—4). However, the presence of large
splenorenal shunts in the patients treated in these series was
not noted. From the perspective of hemodynamic character-
istics, simple anastomosis of the portal vein (without RP-
LDLT), even if blood flow in the portal vein is present, may
become inadequate and require a re-exploration to ligate the
splenorenal shunt, increasing the risk of bleeding, infection,
and mortality to the recipient, as described by Cescon et al.
(8). Thus, an RP-LDLT may be the most appropriate treat-
ment for patients with portal vein thrombus and a large sple-
norenal shunt, taking into account these advantages and dis-
advantages. Cavoportal hemitransposition is another option
for these patients, but its morbidity and mortality cannot be
ignored (20).

In conclusion, the present series of three patients sug-
gests that hemodynamic changes in the portal venous system
after the RP-LDLT were not significant and that the possible
adverse effects of renoportal anastomosis, as discussed above,
were clinically negligible, confirming the long-term effective-
ness of the RP-LDLT. The RP-LDLT for spontaneous spleno-
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renal shunt in end-stage liver disease patients appears to be a
life-saving and safe technique and should be discussed as a
treatment option for patients with splenorenal shunt.
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LETTER TO THE EDITOR

Reconstruction of the middle hepatic vein in a modified
right liver graft of living-donor liver transplantation while
preserving the recipient’'s middle hepatic vein

doi:10.1111/.1432-2277.2005.00096.x

In living donor liver transplantation (LDLT), using a
modified right liver graft, a variety of vein grafts, inclu-
ding from the great saphenous vein (GSV), external iliac
vein (EIV) and inferior mesenteric vein (IMV), have been
used for reconstruction of the middle hepatic vein
(MHV) tributaries [1,2]. Each of these vein grafts has its
own merits and demerits, and may or may not be suitable
for venous reconstruction in a given situation [2]. We
present an alternative method, in which the recipient’s
MHYV is elongated by hepatic parenchymal transection
and preserved.

The recipient was scheduled for LDLT because of
acute-on-chronic hepatitis B. The donor operation, right
liver harvesting, was performed in the usual manner {1].
Reconstruction of V8 was indicated by intraoperative
evaluation of hepatic venous congestion [3]. In the recipi-
ent operation, after dividing the afferent vessels from the
hepatic hilum, the right and left hepatic veins were sev-
ered. The MHV was preserved and clamped at its conflu-
ence with the inferior vena cava (IVC). The hepatic
parenchymal transection was begun just above the MHV
and the MHV was carefully dissected using a Cavitron

ultrasonic surgical aspirator, with division of the MHV
tributaries (Fig. la). The main MHV trunk was isolated
and divided, and the recipient’s liver was explanted, while
preserving the main trunk of the MHV for a length of
about 45 mm from the IVC (Fig. 1b). Then, the graft
liver was placed orthotopically. The graft V8 was anasto-
mosed end-to-end to the preserved recipient’s MHV
(Fig. 1c); the preserved MHV was large enough to allow
anastomosis to the graft V8. Upon reconstruction of the
inflow, adequate hepatic venous drainage of the recon-
structed V8 was confirmed by intraoperative Doppler
ultrasonography. Doppler ultrasonography on Postopera-
tive day 30 also confirmed excellent blood flow in the
reconstructed V8.

The diameter of the GSV is often small and not suit-
able for vein grafting for the large MHV tributaries. The
EIV is large in diameter, but too short, and its harvesting
is sometimes associated with congestion of the lower
extremities. The IMV differs in diameter among individu-
als, and is, therefore, not always suitable for a vein graft.
This reconstruction technique, using the preserved recipi-
ent’s MHV elongated by hepatic parenchymal transection,

Figure 1. (a) Preservation of the recipient’s middle hepatic vein (MHV) elongated by hepatic parenchymal transection; hepatic parenchymal tran-
section was begun just above the main trunk of the MHV, and the MHV was dissected carefully and preserved. (b) Recipient after hepatectomy;
the recipient’s MHV was elongated by hepatic parenchymal transection, and an approximately 45-mm long segment, about 10 mm in diameter,
was preserved (arrow). The left hepatic vein was divided at its confluence with the MHV (arrowhead). (c) Reconstruction of the V8 of the graft
liver; the graft liver was placed orthotopically, and the recipient’s elongated and preserved MHV (arrowhead) was anastomosed end-to-end to V8

(arrow).
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offers several merits over those using other autogenous
vein grafts. First, the native MHV-IVC anastomosis sim-
plifies the surgical procedure by reducing the number of
anastomoses to one, and the natural curvature of the
MHYV allows smooth drainage into the IVC. Second, the
preserved MHV in the recipient is usually large enough
to allow reconstruction of the MHV tributaries. Third,
the need for additional surgery to harvest the vein graft is
eliminated. Several demerits have also been recognized.
First, this technique cannot be used in cases of malig-
nancy for fear of dissemination of the malignant cells.
Second, dissection of the recipient’s MHV is a complica-
ted procedure.

In summary, this reconstruction technique has several
merits and demerits, and is worth considering as an
option in cases where no other venous grafting technique
is suitable.
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W, HCVOY 2/ A4 7id b TlEA ¥ —7 =
v CEEIC K, Fe, FFRESR, FEEICR
DT, FENENSY BT N —E#
DEHINTWS, Eio FF—7Tld HCV %
BT 2 LB MEIN TS D, M LT
ENZERD I EOFMIIAHTH B, LKL,
R — 4RI E W EVIRELH D, WEL
EEZHE Ty, A P AT e Y A )L R RYE
1%, C Iy A )V AMERFEZ NS 5 B EE O 7
7 7 FEROMIERETFTH 5 EME I T
% 10).
CHIFROBHREZZM T 51213, MKKREIC X
% iR o ERS RN HCV-RNA © &
T EWSHEITI: B, FFEMIC X A2
DIHZATH 5. FFREHOBWICIE, ERFLE
DEHNDRERZWTIC X 213 DAHE & DR
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DIGIEHNEIHI DR HL Y A NV RIBBICIZNETH B
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NTW30, ZDEEIIHBRTE 25 DT,
B DIECTlE B BFR O FFIEIZE S, human
hepatitis C immune globulin (BIF, HCIG) % #5.
TEHEPHASN TS, UL, FBHES
R ET 5 2 LT E D HCV-RNA &
B Lol DT &T, Bakdis HCIG
DEMTHo/ L ITAT, 6425 LRVNE
ThB?,

C BRI 2 TBi - IBHRIA

C BURFRIZN T 5 P8 - BRI RE (T T
(1) BMiTaIAE, (2) HFEMEMETEE (pre-
emptive therapy after transplantation), (3) FF&H
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after transplantation)
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oA vy —7za v+ YN8 VR,
X 5I2id pegylated f ¥ ¥ —7 x>+ Y NEY
VRN LB LT E R, SNy, IBEEE
BIRLZIWCHEL T3 (R, RFOWME T 12
2> AR D IREHE, SVR IX 30~40% & FFEE % Y
DT3B,

1]

Sz fp Al

SEHNEIE 2 R L i wIEBiEEE D C
BURF R IR DIEST & Hhr, IFRER O C BIFFR D

1408 FEst 60k H125 2006411 8



&1 [BiER C BIFAERICNT /U1 ILAE
- HARe
we 0 BRIV Rt maw Ilzgv(“gg))/ o BR SR
Wright 1994  Pilot IFN 18 3 tiw >4 28 0
Vargas 1995  uncontrolled IFN 7vs. 7 3 tiw 6 0 0
(IFN vs. none) A
Feray 1995  uncontrolled IFN 14 vs. 32 3 tiw 6 12 7
(IFN vs. none)
Gane 1995  Pilot Ribavirin 7 1,200 6 0 0
Singh 1996  Pilot IFN 18 3 tiw 6 — —
Cattral 1996  Pilot Ribavirin 9 800~1,200 3 0 0
Bizollon 1997  Pilot IEN+ Ribavirin 21 3 tiw/600~1,200 6 43 24
Kizilisik 1997  uncontrolled IFN-Ribavirin 3 vs. 3 vs. 13 600~1,200 or 3 tiw/600~ 6 0 0
(RBV vs. IEN 1,200 or none
/RBV vs. none)
Gane 1998 RCT IFN or 14 (IFN) 3 tiw vs. up to 1,200 6 Ovs. 0 0
(IFN vs. RBV)  Ribavirin vs. 14 (RBV)
Cattral 1999  Pilot Ribavirin 18 600~1,200 12~44 0 0
Fisher 1999  Pilot IFN+Ribavirin 8 3 tiw/1,200 =12 0 0
Cotler 2001 RCT IFN 8vs. 4 3 daily 12 13 13
(IFN vs. none)
Gopal 2001  Pilot IFN+ Ribavirin 12 1~~3 tiw/600~1,200 Variable 50 8.3
Ahmad 2001  uncontrolled IFN+ Ribavirin 40 (IFN) 3 tiw vs. 3 tiw/1,200 12 15vs. 40 2.5vs.20
(IFN vs. vs. 20
IFN/RBV) (IFN/RBV)
Alberti 2001  Pilot IFN+ Ribavirin 18 3 tiw/600 12 44 27
DeVera 2001  Pilot IFN 4+ Ribavirin 32 1.5~3 tiw/600~1,000 =12 9 9
Kornberg 2001  Pilot IFN -+ Ribavirin 15 3 tiw/600 12 64 —
Firpi 2002  Pilot IEN + Ribavirin 54 3 tiw/800~-1,000 12 38 30
Lavezzo 2002  uncontrolled IFN + Ribavirin 27 vs. 30 3 tiw/800 6vs.12 33vs.23 22vs. 17
(IFN 6 m vs.
IFN 12 m)
Samuel 2003 RCT (IFN/ IEN + Ribavirin 28 vs. 24 3 tiw/1,000~1,200 12 32vs.0 214vs.0
RBV vs. none)
Rodriguez 2004  Pilot IFN + Ribavirin 37 0.5~1.5 ug/kg/wk 12 after 37 26
~Luna (PEGIFN) /400~1,000 VR
Dumortier 2004  Pilot PEGIFN 20 0.5~1ug/kg/wk 12 55 45
+Ribavirin (PEGIFN) /400~1,200
Abdelmalek 2004  Pilot PEGIFN 119 1.5~3 tiw or PEGIFN/ 12 24.3 24.3
+Ribavirin 400~1,000
Stravitz 2004  Retrospective PEGIFN 26 1.5~3 tiw or PEGIFN/ 12 48 35
+Ribavirin 600~1,000
Castells 2005 uncontrolled PEGIFN 24 vs. 24 1~1.5ug/kg/wk 12 62.5 34.7
(PEGIFN -+ Ribavirin (PEGIFN) /600~800
vs. none)

ETR ! end of treatment response. SVR ! sustained viral response. RCT :

tiw : 38 3 [@]. PEGIFN : pegylated interferon.

randomized control trial. IFN : interferon. RBV ! ribavirin.
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Treatment of viral hepatitis after liver transplantation: hepatitis B
CNE T BEFABERECNTAFBEICEYT, FEERETFH L LTHBIG
LG ITVVORRABEOREEDB SUAREIRENTE L. UL, 20oBEREE
LEEEIIERIC IR ST, F72, BE HBIG ORBRERIE R, BED D
WIRERRA I N EBELTCWEONRBIRTH 5. HERFBEES T, BROFZIFBHE
Mgk ic B 2 BEFROBRTFHRICHT LT v 7r— 27w, iR ToRREHFE
L7 ZoRR SHRCTERESESCHNIIDLDIEL0ENHLLOOEKE LTIEER

FREEA R E NIz

Shigeru Marubashi « Koji Umeshita + Morito Monden™
key words : [F154E, BB, WU IV RH, wEITOTY . (HBIG)

BHEFFRICHT 2B R FHENTLOLLW
Y&, FPRREERRICIIE S O HBeAg & %\ id HBV
DNA 25t CTH L B BT ROMHBRITE T
WEET, ) ThLTH 50~ 75%ICHBEET S
TEMEINTED, 1980 FAE T, BWEI
WMBEERTHBEFRICHTATBHETIERE
S Twi.

T HISHK L 80 SEARCLIRE, IS B B R G
%% 7 1 7Y ¥ (hepatitis B immunegloblin : HBIG)
PHEHASND IR, 3bcIheiiRRY
(>6nA)ichizhix5 452 LT, BEFRE
HePHT eI e TR THL I Vo TS
7242 L L7%zdts, HBIG HEIOFH T3 E
T36%DERNHH & H T MEInL,

SERIEIZ L B FHETH B HBIG 5123t
L, HBV O replication # ¥l 2 A Hu.7 4 IV A H| T
H5H7ITVHBEEL, 1990 FEARFHITIEN
BREHEOBAUFABREFH & LTI LS %H
ZENFTb NIz 537V VIZIERES L B E
12D B EEITHE TE, 4 HMOKES T 625

*Department of Surgery and Clinical Oncology, Osaka University
Graduate School of Medicine ARIRAZEKFEEERNERHRE
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~ 100% O i ] ¢ HBV DNA 23 &#z b9 5. L
ML, YMDD ZEEKA10~25% ICHIT 5T
L ERL, IV VHAOFHETIEIEM
BOBERFRBRIIETHIRIIDIZE L
YRR (Bl
ZHDXIITHBIGHBWET I TV VHEHTO
FHICIZBRND L2 Lo fz—FT, WH
DHHAFHENEDOTHMTH SH I LA 1998
£, Markowitz 512 & D13 Lo THE & /=Y,
DHBOHE T, HBIG DG AT V2 — VR
ITV VRGBSR RS b00, 1
i HBV DNA (2 3B R 72 { BT 20 B BT %
BRERBZEEDLDODTELO~10%TH L LH#HES
nNTwab, ThETOHBIG +7 37V TRk
LZDORBEERIICE LD

DEDEHZ, BETWRHBIGESI TV VD
PERE L, B BRI ER T T 2 RIS
BOWTREPODENTHAZLIRINTWVES,
LaL, 20&ESERPRSHMIZIE- &) LMY
ENTWiv, FOOINSIBEHRICE ST
B HNTHE Y, )7 HBIG ORB#ER I ERAE R
{, BEHLVIEHENINEFEHL WL DI
HIRTH B, T2, HLOWRIANVAFTHLT
FIAENVRPHB Y7 FVOEHE VS ERET
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E£1 JFBHEICBITZ HBIG +9 3 7Y VTR E ZORE

g M PP REATAT IR HBV Hig
EE fzﬁ Yy TH LA HBV B% HBIG D58 meE WM
(H (FEEH)) PR (%) (A)
. LAM 3
Markowits 1998 14 " o) LAM + HBIG 10,0001U X 7 Hidl, BA#2 10,000 1U/ A 0 13
HBV DNA (+)¥EH) : 10,0001U x 7 H [,
v 1999 10 LAM 8.6 LAM + HBIG P 1,000 IU/3 58 5
ao (1~22) HBV DNA (- )60 © #FFR 10,000 IU, BA#R
1,000 TU/ 8 x 4 R, L& 1,000 1U/ A
400TU x 7 HFE, LLE: 400 1U x 3 84,
2L LAM + HBI
McCaughan 1999 9 7z A G L% 400 TU/ i 0 17
2,170 10 x 15 HE, A& 2,170 1U/2 JE~
Yoshida 19 7 LAM LAM + HBIG . N 0 17
oshida 1999 . 12 % B % T HBs FiK> 300 TU/L
Angus 2000 37 LAM3.2 LAM + HBIG 400~8001U x 7 Hff, A% 400~8001U/ A 2.7 18
LAM 4.6 A7 10,000 10, LL#% 5,000 U x 7 HIH,
: 20 2 LAM + H ) . . 30
Marzano 01 26 (0.6~14.1) BIG P8 s00Tu/ 8 x 3 AR, PAE 500010/ A
LAM4.6 10,0001U x 4 HFH, 14 A ¥ T HBs k>
R 21 LAM + HBI N 95 21
osenau 2001 (0.06~14.1) S S001UL, 15 H L HBs Hifk> 100 IUL
Han 2001 59 LAM LAM + HBIG 10,0001IU x 8 B, Li# 10,00010/ H 0 15
LAM 10.6 10,000 IU/ B (HBsAg(—) ¥ T), bl
Sechofer 2001 17 LAM + HBIG . 18 25
eehofer - 200 (1~28) 1,500~2,000 TU/ B, HBs HiAk> 100 TU/L
LAM ! lamivudine
Bithd Sk c LRI TV A, 100 -
HARFEBRMZES (SE  MEFAN) TR, BE )
DEFRMIER B 5 BREFAOERTIE 8071 Mimae
BT A7 v — % 2004 FEFEICATV, HHERE 60 -
TOERAPFE L. 2OT7 V7 — MERLHE HCV (n=114)
40 1T sasasazes HBV (n=86)
T 5, = = = AH (n=21)
20 7 NS, s /:co:ol (n'.'—-21() ”
PN . - ogenic {n=
FFEhEfliE B ;&H‘h%ﬁﬁ %LE&“@“% 0 Ypres
7~
é[i] /7 i\ | B R IR | | I e N A D N D e | | I B
0 2 4 6 8 10 12 14
(Year)

FFRRERTZERIC L 5%, 200443 AR T TIC
b BRI BHEOBEIX 2,667 6118 UL L
DA 1,365 B, /NVE 1,302 60), HBHFE IR AR
BB THolz. BA 13656105 B HCV BEH
12297 #1(21.8%), HBV BEHEBIE 190 #1(13.9%)
Thotz. WEHEMBERELZH5LE, HBY

DI FNLDHNOEG L RETH LI LDbh

5 (H1).

FREMER T, 2FBEEHRICT ¥ —©

1 AFICBT 3B RE
(B ARBFRHENZES, 2004°L D)

%D, HBIGB XU I 7V VyOFEHBEIZOW
THRERITo /2. 3THER LV EENH - 7.

1. 93790 E»EE 26 KR (X 2)
(1) fiEi+5-BHE R
FRHEMRI 1 & BRiD o5 217 ) Makss 7 I
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a : T ETIR 5B aREE] b : iRz 5ERInEF AR c: 5B

TRHPM

-n,)

i

#EE 100 mg/day (26 2HE5%) %58 100 mg/day (25 #&

=

150 mg/day (1 HEg%
X2 537V HRECETET v — MEREHEL 26 1R
a : fiirhi% 5 hatRREEA b:i5& c : iRz 5
ARRE: et W58
= 10,000 B 27 Hi5%
©5,000 Bz 2 MR
HERRSE 0 LI .
w o 2 3 4 5 6 71 8
©2,000 Bfirx 3 AR 1 Hisk A

©5000 #ifirx 4 HE 1 Mk
x 7 BHE 2K
©10,000 46T 18 HiF%

d: BiRMAIRE 100
B/ oy
100857 /17! 00%{\"1/ L ; 51 00 /L.
S

REMFFH (1 F£LAM)

MR (3 HALA)

1300-400
%ﬁz/L

e &5 R REEER

3 HBIGHREICHETAT7 v r— iR
(EREE 29 &% TkE)
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H028%) DY, BMLEholz—F T, BEHS
PRET TS CICHEG T 5 & LIERRDT 9 gk
(36%) & - 7-.

(2) f#iEiBAsEI S &

FIla S5 BI3§ - TOMEiR T 100 mg/ HTH o

fo. 272U, BREBIE UG EOEENLE
ThHab.

(3) #itsx5 BAsar

WEED S &) HiERAT 9 fifk (41%),
W EALR#2S 8 Mgk (36%) TH o 7z.

(4) taBIkTS &

100mg/ H & W) JEERDNIZE ATH - 72,
(5) #HHdkEH
Fe5agmp 1l Us WHigkAs 19 Hifk (86%) Td - 72,

FECIHR

2. HBIG (F#E% 29 H5%) (X 3)
ERFRICBNT, MBI RIS ShT
Wh,

(1) fred5- BRG]

R 54 B IR KEHTH - 72,

(2) fhipxs&E

L TR OEGHUE L A LD T DT
7=,

(3) #HWEBExESE

BRERIZE D RRPRELE T W, BH 1 HHEA
BRGTHMFRAS 18 Rk L b L <, GBI
M3 HAitEd 5037 HHBSZSHTH o 72,
(4) BEfiMmHRE

i EHE (3 4 B LI i HBs HLARAMS00 BAL /L
PLE%MeREd A HRR A 0 Jfifk (36%), 200 HLAL /L
wAHERET AR A 12 MEEk (46%) TH o 7. HE
MEFRET (1 4B DLFE) 13 500 BAAL /L DL B2 HERES 5
Wi ERAS 6 Mizk (23 %), 200 BLAL /L % #EE$ 2 i
EAT17 K% (65%) TH o 72

(5) 5l wedd

15 g% (63%) Tt Tk E2 DT T 5
SHiFRTIEHB 77 F VOBEEZRALT VS,

(6) BHAM

BEVNEEL TV AR 14 fEi%(44%), W

eE - MBS AMEH LT AREEA 9 Mk (28%)
Tho .

%2 HBIG RREISIZmITTo
[ A G5B B~ DT

HBs FIEBIEDIFEIEL Y ET Y MobT 5 T
%0 HBY BRELTFBS
® LI 1 10,000 HLAL (200 HAT /kg) % FHE.
® fii#% 1 B : 10,000 BLAL (200 BAL /ke) % # H
BE.
eff £ 1B LI M1 ¥ ¢ HBs PL IR fii %
1,000 BA7 /L DL SRR 5 & 5 B B INE
¥ 5.
® fiith 1 fELIFE © HBs Puficfli % 200 B /L MR
WHERET A &) BEEMEBET 5.
FBELYETY MIBWT S, HBe HifkBEE NI —
» 5 OFF %D HBY BT
® SEFFHA ¢ 10,000 HAAT (200 HAT /kg) % EHE.
@i ik 4 HFH © 10,000 BA7 (200 BAL /ke) % #E H
BHE.
e 7% 5 H LB © HBs PLfili 2 200 BAL /L DLk
WCHERFT B & ) BEEIMEET 5.
(2004 £ 9 B. HAWFBEIIZES)

EEFREPSFUTO L) RS RO .
1. 379>

o TR 1 ~ 3 7 A DLERT & b #5-Bh

® fiT#% & ki

2. HBIG
o MEATHY 1 1 J7 Bify
o TR (3 4 ALLA) ¢
HBs Pufffili 200 ~ 500 TU/L % #EH¢
© MR (1 £ DARE) -
HBs $L44ili 200 (~ 500) TU/L % #fEH¢
eHB 7 7 ¥ v & —EBliEEk THifT
o R PH oM CE AL EZ AN

CwbYE

SE ThIL/-IFEMEEEIZBIT %A BEFARE
BIBEOT vy — Mk, EEHEETIILDT
ThldbDThHsh HBICGBIUIITV VI

LB HRTHEA RGO RIERRE LT



