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CASE REPORT

Hepatic venous outflow obstruction after piggyback liver
transplantation by an unusual mechanism: Report of a case
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Abstract

Hepatic venous outflow obstruction after piggyback liver
transplantation is a very rare complication. An unusual
mechanism aggravating it is reported. A 33-year-old man
with end-stage hepatitis B liver cirrhosis underwent a
piggyback orthotopic liver transplantation using a full-
size cadaveric graft. Two months after transplantation,
he developed gross ascites refractory to maximal diuretic
therapy. Doppler ultrasound showed patent portal and
hepatic veins. Serial computed tomography scans revealed
a hypoperfused right posterior segment of the liver which
subsequently underwent atrophy. Hepatic venography
demonstrated a high-grade stenosis with an element of
torsion of venous drainage at the anastomosis. The stenosis
was successfully treated with repeated percutaneous
balloon angioplasty. The patient remained asymptomatic
six months afterwards with complete resolution of ascites
and peripheral edema. We postulate that liver allograft
segmental hypoperfusion and atrophy may aggravate
or result in a hepatic venous outflow problem by the
mechanism of torsion effect. Percutaneous balloon
angioplasty is a safe and effective treatment modality for
anastomotic stenosis.
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INTRODUCTION

Hepatic venous outflow obstruction after piggyback
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orthotopic liver transplantation is a rare comphcatlon[ A,

However, failure of eatly recognition and treatment of this
complication can result in graft failure and even death of
patients. We report here a case of hepatic venous outflow
obstruction after piggyback orthotopic liver transplantation
aggravated by an unusual mechanism and its successful
treatment with percutaneous balloon angioplasty.

CASE REPORT

A 33-year-old man underwent cadaveric orthotopic liver
transplantation for end-stage hepatitis B liver cirrhosis.
A full-size graft was used and the caval anastomosis
was performed with piggyback technique. Two weeks
after transplantation, he was noted to have persistent
leukocytosis (27-37 % 10°/L) though he was afebrile. A
computed tomography (CT) scan of the abdomen was
arranged to rule out intraabdominal collection or abscess
formation. It revealed an extensive wedge-shaped region
of low attenuation and decreased perfusion involving the
right posterior segment of the liver graft, suggestive of an
evolving infarct (Figure 1). He was treated conservatively
with antibiotics and his white blood cell count gradually
returned to a normal level.

Six weeks later, the patient developed rapidly
progressive abdominal distension and edema in the
lower limbs. Ultrasound of the abdomen showed gross
ascites, but the portal and hepatic veins were patent. The
ascites failed to respond to maximal diuretic therapy and
paracentesis. He subsequently underwent a venography
which demonstrated a high-grade stenosis with an element
of torsion of venous drainage at the anastomosis (pressure
gradient 33 mmHg) (Figures 2 and 3). A repeated CT
scan showed that the right posterior segment (previously
hypoperfused segment) underwent atrophy (Figure 4).
The venous outflow obstruction was treated with repeated
percutaneous balloon angioplasty with a 10 mm and a 14
mm balloons (Figure 5A, 5B). Pressure gradient across
the venous anastomosis was successfully reduced from 33
mmHg to 2 mmHg, The patient remained asymptomatic
six months afterwards with complete resolution of ascites
and peripheral edema.

DISCUSSION

Standard orthotopic liver transplantation, as described
by Starzl e /' in 1963, involves an anhepatic phase
during which the retrohepatic vena cava is resected. The
main drawback of this classical technique is the decrease
in venous return to the heart during this anhepatic
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Figure 1 Computed tomography scan showing hypoperfusion at the right posterior
segment of the liver graft.

Figure 2 Hepatic veins are not opacified on inferior
venacavogram, suggestive of the presence of stenosis at the
caval anastomosis.

Figure 3 Selective hepatic venogram showing high-grade stenosis at the caval
anastomosis.

phase, which causes haemodynamic instability and renal
impairment. The introduction of the extracorporeal
venovenous shunt has circumvented these physiological
complications from occurring, In late 1960s, an alternative
technique with vena cava preservation was desctibed by Sir
Roy Calne ¢z al¥. This technique was modified by Tzakis
et al” in 1989 and has become the well known piggyback
technique since then. It has the advantages of preservation
of the vena caval blood flow and maintenance of venous

Figure 4 Computed tomography scan showing atrophy of the right posterior
segment of the liver graft.

Figure 5 Post-angioplasty (with 10 mm balloon) hepatic venogram showing improvement of the
stenosis (A) and the stenotic segment to almost normal caliber (B).

return to the heart in the anhepatic phase. Haemodynamic
alterations are avoided without the need of venovenous
bypass. Many transplant centres are now favouring the
piggyback technique as the technique of choice in both
paediatric and adult liver transplantation.

Hepatic venous outflow obstruction from anasto-
motic stricture is a very rare complication after piggy-
back orthotopic liver transplantation, particularly in
adult recipients who receive full-size liver grafts. In a
retrospective study of 1112 piggyback liver transplantations
performed in seven transplant units in Spain, the reported
incidence of hepatic venous outflow obstruction is about
1%". In another review of 264 piggyback transplantations
performed at Stanford University Medical Center, only
two patients were found to have developed venous
outflow obstruction, representing an incidence of 0.8%".
The causes of hepatic venous outflow obstruction after
piggyback liver transplantation are generally believed to
be due to cither anastomotic discrepancy or kinking of
the venous anastomosis™”. Paediatric recipients receiving
reduced-size liver grafts are more prone to develop this
complication because of size discrepancy between the
donor suprahepatic vena cava and the recipient vein cuff.
The presence of a wide empty subphrenic space and the
lack of peritoneal attachments are other possible factors
that permit a small liver graft to rotate around the venous
anastomosis axis and hence lead to anastomotic kinking
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and obstruction. In adult liver transplantation, graft torsion
is less likely to happen if a full-size graft is used because
this effect is virtually eliminated by the presence of both
liver lobes.

In our patient, a full-size liver graft was used, and
theoretically the risk of graft torsion and venous
anastomotic kinking should be very low. However, this
rare complication of hepatic venous outflow obstruction
still arose. On serial CT scans of the abdomen after
transplantation, the right posterior segment of the liver
graft was shown to be ischaemic and hypoperfused initially.
The subsequent atrophy of the same segment resulted in
rotation which in turn led to the kinking of the venous
anastomosis. This unusual mechanism of hepatic venous
outflow obstruction after piggyback liver transplantation,
to the best of our knowledge, has never been described in
the literature before.

Patients with hepatic venous outflow obstruction
usually present with massive ascites and bilateral lower
limb edema between 2 and 16 mo post-transplantation,
which is refractory to oral protein supplements and
maximal diuretic therapy“’zl. Some of the patients can
develop acute Budd-Chiari syndrome early within the first
week of post-transplantation. Failure of recognition
of this complication can result in graft failure and death
of patients. Diagnosis must be confirmed by hepatic
venography and a pressure gradient study. Emergency
revision of anastomosis or even retransplantation is
occasionally required to remedy the condition. Nowadays
with the advancement of minimally invasive endovascular
intervention, selected cases of hepatic venous outflow
obstruction can be successfully treated with percutaneous
balloon angioplasty and stentinglz’g’(”. The procedure is
done under local anaesthesia with minimal morbidity and
mortality. Symptoms of ascites and peripheral edema
are relieved rapidly and dramatically after the treatment.
Repeated balloon angioplasty is sometimes needed to treat
recurrent stenosis. The combination of balloon angioplasty
and stenting can improve the long-term durability of the
treatment.
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In conclusion, liver allograft segmental hypoperfusion
and atrophy may aggravate or result in hepatic venous
outflow obstruction by the mechanism of torsion effect.
Hepatic venous outflow obstruction should be considered
in all patients who present with intractable ascites after
liver transplantation. Venography is mandatory for
diagnosis. Percutaneous balloon angioplasty is a safe and
effective treatment modality for anastomotic stenosis.
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