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Summary

Adult polycystic liver disease (APLD) is a rare disorder of the liver paren-
chyma, the treatment of which is still controversial. Conservative surgery
may have a significant morbidity and is often ineffective in the long run.
Liver replacement may be indicated in case of incapacitating hepatomegaly.
Patients (one male, five females) undergoing liver transplantation for symp-
tomatic APLD is presented in this study. The particular nature of this series
is the fact that successful transplantation was performed in all cases with
preservation of the recipient’s inferior vena cava and without use of veno-
venous bypass despite massive hepatomegaly and previous extensive liver
surgery (in three cases). There was minimal morbidity and no mortality. All
patients have excellent quality of life with a median follow-up of 41 months
(range: 12-58) as testified by a median Karnofsky score of 90% (range:

—1009
doi:10.1111/.1432-2277.2005.00061.x 80-100%).

Introduction

Adult polycystic liver disease (APLD) is a rare indication
for orthotopic liver transplantation (OLT) as liver func-
tion is usually preserved[1].

Symptomatic patients mostly undergo extensive cyst
fenestration (LIN operation) and some even hepatic
resection. Both interventions have significant morbidity
and long-term palliation is frequently insufficient as a
result of cyst regrowth [1,2].

As a result of the formidable progress that has been
made in the last decade, liver transplantation (LT) has
been more frequently applied as a radical approach to this
disease. LT is considered difficult or even hazardous of
the huge hepatomegaly with accompanying englobement
of the inferior vena cava (IVC) and because of the even-
tual previous liver surgery.

A series of six successful transplants performed with
preservation of the recipient’s IVC and without use of
veno-venous bypass is reported.

Material and methods

Between February 1984 and June 2003, five females
and one male adult (six of 557 patients, 1%) underwent
OLT for incapacitating diffuse (type III) APLD [2]
(Fig. 1). Their characteristics are summarized in Table 1.
One male patient had isolated APLD. Median age was
40.4 years (range: 33-51). Three patients had extensive
fenestration 2.5 and 4, 6 and 11 years prior to LT.
Despite major liver volume reduction, confirmed by
comparison of pre- and postfenestration volumetry, both
patients became symptomatic again and asked for a
‘radical solution’ because of their extremely impaired
quality of life. One patient presented with bile duct
obstruction because of pigmented bile stones; she had
undergone several surgical and endoscopic treatments
(Table 1).

Median pretransplant creatinine clearance in the five
patients presenting with hepatorenal disease was 87 ml/
min/1.73 kg 18-130). One patient

(range: with a
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Figure 1 (a) CT-scan and cavography showing englobement of IVC by huge liver cysts. (b) Corresponding intraoperative view showing complete

liberation of the recipient’s IVC.

clearance of 18 ml/min, had combined liver—kidney
transplantation.

Follow-up was complete for all patients ranging from
12 to 58 months (median 41).

Surgical technique

After performing a classical Mercedes type incision, the
horizontal part of which is just above the umbilicus, the
structures of the liver hilum are dissected [3]. Bile duct
and hepatic artery are successively transected; the portal
vein is skeletonized until the pancreatoduodenal venous
branch.

In order to mobilize the liver as much as possible,
extensive cyst fenestration is carried out to obtain better
access to the retrohepatic and suprahepatic IVC. The
infrahepatic IVC is always individualized in order to allow
cross-clamping when necessary. None of the patients had
a supradiaphragmatic approach to the IVC. All small hep-
atic veins, draining the right and caudate lobes of the
liver, are ligated and transected from below upwards. This
step which is usually difficult because of the modification
of the hepatic parenchyma, is rendered easy by using in-
traoperative ultrasound (US) guided cyst fenestration. The
right hepatic vein is transected using the endovascular sta-
pler (Endo-GIA, Ethicon; Johnson & Johnson, Cincinnati,
OH, USA). At the very last moment of the hepatectomy,
the portal vein is cross-clamped and the cuff of the mid-
dle and left hepatic veins is stapler transected. Too much
traction on the huge liver specimen should be avoided in
order to prevent tearing of the hepatic veins.

The allograft is implanted using one large cavo-caval
anastomosis between posterior and anterior wall of the
donor and recipient IVCs. Portal vein, hepatic artery
and biliary anastomoses are performed in a standard
manner.

Results

The intraoperative data of the transplanted patients are
summarized in Table 1. Median duration of surgery was
500 min (range: 350-900). Median warm ischemia time
was 36 min (range: 26-38). Median intraoperative blood
loss was 780 ml (range: 0-1589); only two patients nee-
ded blood allotransfusion. Infrahepatic IVC cross-clamp-
ing was necessary in four cases (median: 16.5 min;
range: 10-20), veno-venous bypass was not used. Trans-
plant surgery was very difficult in the three cases that
had previous fenestration and omentoplasty; partial
resection of the right diaphragm was necessary in one
case.

The median ‘dry’ weight of the excised livers was
5012 g (range: 3950-10 000). This weight underestimates
the real volume of the liver at the moment of LT as large
amounts of fluid were evacuated intraoperatively, using
extensive cyst fenestration and punction.

The liver volume in all three patients who had previous
surgery had become greater than the estimated volume
measured by CT scan volumetry after their extensive fen-
estration.

Early postoperative recovery was smooth in all patients.
Median postoperative ventilatory support was 5.5 h (range:
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Figure 2 Evolution of measured creatinine clearance following LT in
adults presenting polycystic hepatorenal disease.

0-12). Median intensive care unit and hospital stays were 1
(range: 1-3) and 15 days (range: 12-21).

No patient had pleural effusion or pulmonary infec-
tion. One patient developed refractory ascites. Doppler-
US and transjugular, hepaticocaval, venography revealed
a stenosis of the middle hepatic vein as well as a 3 mmHg
gradient at the cavo-caval anastomosis. The ascites
resolved after endovascular metallic stenting of both
venous structures. Immunosuppression (IS) in all isolated
LT consisted of tacrolimus (Prograft®; Fujisawa, Osaka,
Japan) and, low-dose, short-term (64 days) steroids. Sub-
therapeutic (<6 ng/ml) tacrolimus blood trough levels
were aimed at IS was temporarily reinforced in one case
with mycophenolate mofetil (MMF) (Cellcept®; Roche,
Basel, CH) because of hepatic allograft rejection. The
liver—kidney recipient received triple IS based on tacroli-
mus, low-dose steroids and MMF-based IS.

In all patients, creatinine clearance improved after a
median follow-up of 41 months (range: 12-58), despite
the (cautious) use of nephrotoxic IS (Fig. 2). Psychologi-
cal and physical health status dramatically improved
(median Karnofsky score of 90%, range: 80-100; WHO
status of one in all patients). Indeed all patients were very
pleased with the transplant procedure and regretted not
having taken the transplant decision earlier.

Discussion

Liver transplantation is an infrequent therapeutic option
for APLD. Indeed, this rare autosomal dominant disorder
is characterized by well preserved liver function [1]. How-
ever, quality of life can be severely impaired with huge
hepatomegaly causing abdominal distension, pain, dys-
pepsia, dyspnea, fatigue, physical and even psychological
handicap. Moreover, progressive ‘recurrent’ disease is fre-
quently reported even after extensive conventional liver—
cyst surgery. It should be underlined that morbidity and
mortality of conservative liver surgery is high (40% and
15%, respectively) [1].

Lerut et al.

Recent surgical and medical progress has clearly chan-
ged the attitudes toward this disease [4—7]. Several series
including five or more patients have been published dur-
ing the last decade [8-14] (Table 2). Early morbidity and
mortality of LT for APLD, reaching 36% and 17%,
respectively, are mainly because of pulmonary, infectious
and hemorrhagic complications. Total hepatectomy can
be hazardous, especially after previous extensive fenestra-
tion, as a result of tight scar formation between
diaphragm, stomach, spleen, colon, omentum and fenes-
trated cysts. Repeated conservative liver surgery and espe-
cially extensive omentoplasty should be abandoned in
view of possible later LT. Wrapping the fenestrated liver
with omentum makes the transplant procedure almost
impossible.

The particular nature of this series is because of the
fact that hepatectomy was always successfully performed
with preservation of the recipient’s IVC, without use of
veno-venous bypass and without total clamping of IVC.
The IVC is only clamped temporarily beneath the liver
in order to reduce tension and thus faclitate ligation of
the Spigelian veins. Portal vein is only clamped at the
very last moment of hepatectomy, a maneuver which is
of importance in patients who do not have portal
hypertension. In order to facilitate IVC exposure and
preservation, US-guided fenestration is used; this maneu-
ver makes the approach to the IVC easier and also
allows for lower hepatic venous congestion thus contri-
buting to less intraoperative blood loss. The short artifi-
cial ventilation time, intensive care and hospital stays of
our patients reflect the importance of such a surgical
strategy.

Transplantation for a benign, nonlife threatening liver
disease such as APLD can be justified only if morbidity
and mortality are lower after conventional surgery and if
long-term quality of life is excellent. Such results can now
be achieved by combining meticulous transplant surgery,
reduction of the perioperative blood product use and
judicious use of IS. The strategy of steroid avoidance and
low-dose tacrolimus monotherapy is of particular value in
this context, especially when the patients present a
hepatorenal cystic disease. It should be remembered that
LT by itself improves renal function [14].

Liver transplantation should be considered as a valid
therapeutic option in patients presenting with sympto-
matic polycystic liver disease, if the adapted surgical tech-
nique and tailored IS are taken into
Unfortunately, these patients are badly served by the liver
allocation system based on model end-stage liver disease
(MELD) score because of the absence of liver insuffi-

account.

ciency. In view of the encountered intraoperative difficul-
ties (redo)conservative liver surgery should be abandoned
in favor of the more radical transplant procedure.
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