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Abstract

Hepatic venous drainage in liver transplantation may be reduced to the level of caval anastomosis producing
an obstruction degree and leading to serious vascular complication such as the acute Budd-Chiari syndrome,
which may result in organ loss. Outflow obstruction may be caused by lack of technique in caval anastomo-
sis or by allograft malposition as a consequence of anatomical graft and recipient conditions. Fixation of the
round ligament, placement of bowel loops and use of tissue expanders have been described to stabilize graft
position during liver transplantation with related procedure complications. We report our experience of a
simple homemade device using a surgical glove expander that allowed us to successfully avoid outflow ob-
struction in all of nine treated patients. No device related complications occurred. In malposed liver al-
lografts, we strongly suggest the use of this simple and safe device to avoid hepatic venous outflow obstruc-
tion on condition that the device is early removed within 48 hours.

Keywords: Outflow Obstruction, Allograft Malposition, Liver Transplantation, Surgical Glove Expander,

Device

1. Introduction

Outflow obstruction in liver transplantation causes graft
dysfunction and eventual graft loss. In the allograft, par-
tial mechanical hepatic outflow obstruction is uncommon
but not rare. Venous drainage after liver transplantation
(LT) may be hindered by the level of caval anastomosis,
producing an obstruction degree leading to the most se-
rious acute Budd-Chiari syndrome (B-C) which may lead
to organ loss. It may be caused by lack of technique in
caval anastomosis construction resulting in a stenosis of
anastomosis, and by graft and/or recipient anatomical
conditions resulting in an allograft malposition. Acute B-
C is an early postoperative vascular complication that
accounts for about 3% of LTs. This complication usually
occurs in recipient vena cava preserving techniques, more
frequently in piggy-back (PB) technique due to the graft
mobility along two orthogonal planes, antero-posterior
and latero-lateral (Figure 1). In latero-lateral (L-L) caval
anastomosis technique, especially with a wide anastomo-
sis, graft mobility is only allowed along the lateral plane.
Thus the caval anastomosis proves to be a sort of hinge
which does not allow antero-posterior mobility (Figure 2)
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[1,2]. In recipients the presence of a deep fovea hepatis
and a wide empty subphrenic space may allow a venous
twisting caused by displaced liver graft after reposition-
ing into the abdomen, leading to a consequent hepatic
venous outflow obstruction. Another cause may be iden-
tified by the donor/recipient dimensional mismatch: a too
bulky graft may cause a compression of caval anastomo-
sis during the abdominal incision closure and vice versa
a too small graft may rotate towards the hepatic fossa
producing a twisting of the caval anastomosis and there-
fore an hindrance to the venous outflow of the graft. In
paediatric split liver transplantation [3] and in living do-
nor liver transplantation [4], the rate of hepatic venous
outflow obstruction may be much higher, up to 6.6% and
9.5% respectively, due to a venous twisting favored by a
greater mobility of a smaller graft.

This form of obstruction should be early recognized
and promptly relieved to prevent complications and graft
failure. We experienced this complication intraopera-
tively in nine patients undergoing liver transplant. These
patients presented an unexplainable hypotension after
portal reperfusion. In all cases, doppler ultrasonography,
by determining vascular flow patterns and velocities, was
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Figure 2. Latero-lateral caval anastomosis.

able to detect the cause of venous outflow obstruction.
The use of tissue expanders has been described to stabi-
lize graft position during liver transplantation [5]. In this
study, we applied a surgical glove filled up with 200/300
ml of saline solution to improve hepatic vein outflows.
We retrospectively reviewed our experience and ana-
lyzed the efficacy and safety of this procedure.

2. Patients and Methods

Between December 2002 and January 2011, 142 conse-
cutive adult LTs were performed in 139 patients. Surgi-
cal technique was performed by the same experienced
surgeon in all patients. Hepatectomy with recipient vena
cava preservation and without venous bypass was possi-
ble in 100% of surgical procedures. Caval anastomosis
was performed in latero-lateral technique aiming the
widest anastomosis possible up to seven centimeter. This
was achieved in all but two patients. The first one was a
recipient with a double inferior vena cava confluencing
at diaphragmatic caval ostium and a termino-lateral an-
astomosis was constructed; in the other one, with a donor
vena cava encircled by caudate lobe, a PB implantation
was performed. The donor/recipient body weight mis-
match acceptable was up to 30% in favor of the donor.

In nine cases (6.3%), a graft venous outflow obstruc-
tion was clinically diagnosed after portal reperfusion.
The blood pressure fell down due to hypovolemia and a
reduced central venous pressure was registered. The graft
was congested with a high risk of bleeding. Lifting and
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rotating to the left side of the graft allowed immediate
hemodynamic recovery. Then a surgical glove was filled
with 200/300 ml of saline solution and pushed under the
right side of the graft supporting to counteract the venous
outflow obstruction (Figure 3). The glove was removed
within 48 hours with a very slight reopening under he-
modynamic monitoring.

3. Results

We experienced venous outflow obstruction in nine cases
(6.3%), seven whole liver and two right split graft. In
three cases the caval anastomosis was compressed by a
too bulky graft. In the other six cases the graft fell into a
too deep fovea hepatis causing an outflow obstruction.
Our glove device effectively overcame this complication.
In all cases the glove was removed within 48 hours. No
venous outflow obstruction has been detected by doppler
ultrasound monitoring during and after removal of the
glove. No technique related complications have been
registered and no graft has been lost due to venous out-
flow complications. The median follow-up is 32 months
(range 3 - 88).

4. Discussion

The early venous outflow obstruction is a rare but poten-
tially fatal complication of LT. Despite refinement in
surgical technique, mechanical outflow obstructions from
malpositioning of the graft may happen. Oftentimes, it
mimics hypovolemia because of decreased venous return.
Hypotension, as a result of hepatic outflow obstruction,
is a temporary hypovolemia. To treat abnormal data from
hemodynamic monitoring, blind resuscitation with fluids
will not solve the problem. Once detected, outflow block-
ade must be relieved immediately usually by surgical in-
tervention. Mechanical obstruction from vessel anasto-
mosis, thrombosis, kinking and twisting should be man-
aged surgically by meticulous venous anastomosis and/or
adjusting the position of the graft [6]. This can be done
by maneuvers such as fixation of the round ligament to

Figure 3. Glove expander.
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fix the graft in position, placement of bowel loop to lift
the graft, additional side-to-side cavo-cavostomy [5,7,8],
placement of a Blakemore-Sengstaken tube [9] or use of
tissue expander [5,10]. Conservatively, it may be treated
by angioplasty but restenosis is frequent, or by position-
ing a vascular stent with resolution of clinical symptoms
in 73% to 100% of cases [11]. The surgical procedure
with an additional cavo-caval anastomosis or by retrans-
plantation, entails a high mortality rate [12,13].

In 2005 Wang et al. [14] reported that the use of tissue
expander and Foley catheter improved venous inflow and
outflow; all expanders were removed within the 19" -
56" postoperative day; seven complications occurred in
five out of seven treated patients.

All our devices were removed early within 48 posto-
perative hours without any complications. We were never
compelled to reposition the volumetric support. In two
cases, a fluid collection in the residual space after device
removal persisted several months before reabsorption
without any infective complications. No graft has been
lost due to venous outflow complications. In our opinion
the graft compliance to the recipient subphrenic space is
much more than commonly believed and rapidly allows
the graft to reach stability, thus overcoming venous out-
flow obstruction. An early removal of device can avoid
related complications.

In conclusion, after liver transplantation in case of intra-
operative not suture related venous outflow obstruction,
a simple and low cost homemade volumetric support
may allow the graft to adapt to the available space and
overcome a critical congestion.
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