Liver Transplantation in Patients with Previous
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Over a 9-year period, 58 patients who had previous
portasystemic shunt procedures underwent orthoto-
pic liver transplantation (OLTx) under a cyclo-
sporine-steroid immunosuppressive regimen. The
types of shunt used were distal splenorenal (18 pa-
lients), mesocaval (17 patients). end-to-side porta-
caval (11 patients), side-to-side portacaval (5 pa-
tients) and proximal splenorenal (7 patients). The
mean interval between shunt and transplantation
was 6 years. There was no statistical difference in
survival between patients with previous shunts and
the entire population of patients with primary liver
transplantation performed during the same period
of time. Age, sex, shunt patency, status of portal
vein, and use of vein or artery graft did not affect
survival. Child’s classification had a significant in-
fluence on graft survival, even though no difference
was subsequently observed in patient survival. A
progressively improved intraoperative strategy and
the use of veno-venous bypass and University of
Wisconsin preservation solution had a significant
impact on blood loss, length of operation, length of
stay in intensive care unit, and ultimately. on sur-
vival. Distal splenorenal and mesocaval shunts with
no or minimal hilum dissection are safer shunts if
subsequent transplantation is planned; in fact, their
9-year survival was 87%. whereas all other shunts
were associated with a survival no better than 52%

(p <0.006).

perative portasystemic decompression has been doc-
umented to control variceal bleeding in cirrhotic
patients [/-3]. Numerous prospective randomized trials
have been reported that compare the various surgical
procedures. Among the many options, the selective or
distal splenorenal shunt has the advantage of resulting in
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a lower incidence of postshunt encephalopathy [4-7].
Sclerotherapy is another very successful option for the
short-term management of variceal bleeding, but the
overall rebleeding rate is higher in patients undergoing
this procedure when compared with patients undergoing
operative portasystemic decompression [8-11]. Neither
shunting procedures nor sclerotherapy have had an im-
pact on patient survival [/-3,5,9,10,12]. However, both
can be highly effective temporizing measures.

Orthotopic liver transplantation (OLTx) is the only
potentially curative treatment for end-stage liver disease
[13] and is the ideal treatment to relieve portal hyperten-
sion caused by sinusoidal (intrahepatic) block. Patients
with previous portasystemic shunt procedures have a re-
sulting set of complicating technical and anatomic factors
that make the performance of liver transplantation even
more challenging; hemodynamic disturbances, portal
vein abnormalities, and arterialized adhesions are exam-
ples of these complications. Nonetheless, successful liver
transplantation in patients with previous portasystemic
shunt has already been reported by us [/4] and others
(15} ,

In this paper, we present our experience over a 9-year
period of cyclosporine immunosuppression in 58 consecu-
tive patients with end-stage liver discase and some type of
operative portasystemic shunt who subsequently under-
went OLTx. The results demonstrate that the survival in
this unique candidate group is similar to those obtained in
our overall liver transplantation population.

PATIENTS AND METHODS

Between March 1980 and March 1989, a total of
1,445 primary OLTx procedures were performed at the
University of Colorado in Denver, and beginning in Janu-
ary 1981, at the University of Pittsburgh. Fifty-eight of
these patients had undergone previous operative portasys-
temic decompression for variceal bleeding. They have
now been followed from 6 months to 10 years after trans-
plantation.

There were 26 male and 32 female patients, with a
mean age of 39.2 + 13 years (range: 4 to 64 years). Six of
the patients were less than 18 years old at the time of
OLTx. Twenty-three patients were classified as Child’s
class B and 35 as Child’s C at the time of the pre-OLTx
workup. All patients were given immunosuppression with
cyclosporine and prednisone [16] to which azathioprine
and antilymphoid globulins were added whea clinically
required.

The following parameters were reviewed for this
study: type of previous shunt, time interval from the cre-
ation of the portasystemic shunt to OLTx, shunt patency
at the time of OLTx, size and characteristics of the portal
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vein, management of the actual shunt during the trans-
plantation procedure, usc of vein or artery homograft
during surgery, duration of anesthesia, intraoperative
blood loss, duration of ischemia of the graft, length of
time in intensive care unit, and graft and patient survival
after OLTx.

Because of the refinements in surgical technique and
organ preservation that occurred over the years, the re-
sults were partitioned in three consecutive groups. At
first, the use of veno-venous bypass was used to divide the
patents into Group 1 (no bypass) and Group 2 (bypass
used). In Group 3, the University of Wisconsin solution
was used for graft preservation, replacing the Collins
sotution previously used for Groups 1 and 2 (Figure 1).

The results, unless indicated, are expressed as mean +
standard deviation of the mean and analyzed using Fish-
er’s exact test. Estimated survivals were calculated and
compared using the generalized Savage (Mantel-Cox)
and Wilcoxon (Brenslow) life-table analysis, run on the
BMDF-2L statistical software package (University of
California).

TABLE1

Primary Diagnosis of 58 Liver Reciplents with Previous
Portasystemic Shunt

Postnecrotic ckrhosis

Primary biliary cirrhosis
Alpha-1-antitrypsin deficiency
Wiison's disease

Budd-Chiari syndrome
Congenital hepatic fibrosis
Sclerosing cholangitis
Alcoholic cirrhosis
Autoimmune chronic hepatitis
Hemophilia (plus hemosiderocsis)
Neonatal hepatitis

Secondary biliary cirhosis
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RESULTS

The liver disease, type of previous shunt, and mean
interval between the shunt procedure and OLTx are sum-
marized in Tables I and II. Postnecrotic and primary
biliary cirrhosis accounted for 45% of the cases. The t
of shunts used were distal splenorenal (18 patients), me-
socaval (17 patients), end-to-side portacaval (I1 pa-
tients), proximal splenorenal (7 patients), and side-to-
side portacaval (5 patients). The mean interval between
the shunt and OLTx was approximately 6 years. This
averaged 3.5 years in patients with side-to-side portacaval
shunts and 7.9 years in patients with proximal splenor-
enal shunts. These differences were not statistically sig-

nificant.

There was no statistically significant difference in the
actuarial 9-year survival between patients who under-
went previous portasystemic shunt before transplantation
and those who did not. In Figure 2, survival of portasyste-
mic shunt patients is plotted against the survival of the
entire population of 1,445 patients who received primary
OLTx during the same period of time. Sixty-seven per-
cent of the patients with portasystemic shunts were alive
5 years after OLTx compared with 65% of those without

previous shunts.

Patient age and sex did not influence the outcome.
Shunt patency at the time of OLTx, an atrophic or scle-
rotic portal vein, or the use of vein or arterial graft did not
have a statistical impact on cither graft or patient surviv-
al. The pretransplantation Child's status of the candidate
had a definite influence on intraoperative blood loss, du-

TABLE I
Characteristics of the Study Population
Type of Interval in Years from
Previous No. of Age Shunt to OLTx
Shunt Patients {median & range) (mean + SD)
Portal venous—maintaining
Distal splenorenal 18 41(12-81) 56+09
Portal venous—diverting
Mesocaval 17 39 (7-56) 5.1£09
Portacaval end-to-side 1 42 (4-51) 1.7+ 28
Portacaval side-10-side 5 32 (20-84) 35+07
Proximal splencrenal 7 21(21-41) 19+ 19

O = vy .
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LIVER TRANSPLANTATION AFTER PORTASYSTEMIC SHUNT

ration of the operation, length of ICU stay (Table I1I),
and ultimately, on graft survival. The graft survival was
significantly different between Child’s B and Child’s C
patients (Figure 3). However, because of the timely resort
10 retransplantation in cases of graft failure, no signifi-
cant difference was observed in patient survival (Figure
3), which was 74% for the Child’s B and 67% for the
Child’s C groups.

The first 10 patients in the series (seen from 1980 to
1983) did not have the advantage of the intraoperative
veno-venous bypass system [17). In a second group of 24
patients (seen from 1983 to October 1987), the native
hepatectomy was performed under bypass conditions
(Figure 4 and Table IIT). In those patients, at least one
cavacaval bypass was always used, and the portal limb of
the system was added whenever allowed by the intraoper-
ative conditions of the portal vein and the previous shunt.
In a third group of 24 patients (seen from October 1987
to March 1989), the bypass was also employed, and the
University of Wisconsin solution was used for graft pres-
ervation [/8), replacing the Collins solution previously
employed in Groups 1 and 2.

The use of veno-venous bypass was probably responsi-
ble for reducing the intraoperative blood loss from 60
units in Group 1 to 39 units in Group 2 and may have
contributed to a shorter operation time (from 15 hours to
12 hours, respectively). There was a reduction of the
average intensive care unit stay from 96 days for the
patients without bypass to 16 days when veno-venous
bypass was used.

With the introduction of the Wisconsin preservation
solution, there was a signiftcantly longer duration of cold
ischemia of the graft, but the postreperfusion liver func-
tion was improved [/8]. In Group 3 patients (bypass and
Wisconsin solution), the duration of ischemia of the graft
increased to 13 hours from a previous average time of 7
hours when the solution was not used (Groups 1 and 2).
The longer and more effective preservation allowed a
further planning of the operation, with better control of
the bleeding and climination of haste in reperfusing the
organ. These facts are reflected in a further decrease in
blood loss (to 19 units) and intensive care unit stay (to 8
days) in patients who received the solution (Table III).
The actuarial survival also improved significantly (Figure
4).

The type of previous shunt had an impact on survival
(Figure 5). Previous shunt procedures with no liver hilum
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Figure 2. Survival of patients with portasystemic shunt (PSS) (58
patients) versus the entire population without PSS (1,445 pe-
tients) who underwent transplantation under cyclosporine immu-
nosuppression from March 1980 to March 1989. No statistical
difference Is noted.

dissection were safer. Patients with mesocaval and distal
splenorenal shunts had a 5- and 9-year survival of 95%
and 87%, respectively, whereas no previous shunt was
associated with a survival better than 52% at the same
time intervals. Those differences were highly significant
(p <0.01 by Breslow, <0.006 by Mantel-Cox).

Thirty-one of the 58 patients had definite portal vein
abnormalities determined by angiography or at the time
of surgery. A thrombosed, small-caliber, or partially oc-
cluded portal vein did not preclude transplantation and
did not influence survival. The portal limb of the veno-
venous bypass was omitted in most of these situations,
while a partial (femoral-axillary) bypass was always em-
ployed in Groups 2 and 3. Complete bypass was used in
most cases in which there was a thrombosed or nonfunc-
tional previous portasystemic shunt.

Abnormalities of the portal vein just distal to the
confluence of the superior mesenteric and splenic veins
required the use of a short segment of iliac vein graft for
anastomosis to the donor portal vein. Ten patients with
portal vein graft had no difference in survival compared
with the rest of the present series. The technique of plac-
ing a vein homograft on a clotted or atrophic portal vein
has been previously described {/9]. More recently, an
additional method of a vein jump-graft from the sunerier
mesenteric vein has been developed [20].

TABLE 111
Blood Loss and Durstion of Surgery, lschemia, and ICU stay in Different Groups of Patients
Pro-OLTx Status
Growp 1 Grouwp 2 Group 3 Child's Class B Child’s Class C
(n = 10) n=24) (n = 24) n=23) n = 35)
8iood loss (U) 60+ 4 39 + 33 19+£25 30 + 34 7 £ 32
OR time (hrs) 15+4 12%4 12+ 4 13+£3 \L¥ ¥
tschemia (hrs) 72 7+2 13+ 4 9t4 11%5
ICU stay (days) 98 + 113 16 £ 25 8+ 11 11+ 21 43 %170

ICU = intensive care unit; OR = operating room.
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Figure 5. influence of different types of previous shurt on survival
after transplantation. Both mesocaval and distal splenorenal
shunt procedures had a significant positive impact on survival
when compared with other shunts (p <0.01 Breslow; <0.006
Mantel Cox). DSRS = distal splenorenal; MCS = mesocaval;
PCE-S = portacaval end-to-side; PCS-S = portacaval side-to-
side; PSRS = proximal splenorenal.

Some shunt-specific technical modifications of the
transplantation procedure were commonly applied. Arte-
rialization of the graft was carried out first whenever
restoration of portal flow was difficult for any reason.

Dis.al splenorenal shunt: A double venous bypass
was used in 9 of our 18 patients. Of the nine patients in
whom bypass was not employed, three underwent trans-
plantation prior to the bypass era, and in the other six,
only partial femoral bypass was used because of either a
thin-walled portal vein (one patient), thrombosed previ-
ous shunt (one patient), or thrombosed portal vein (four
patients). A vein graft was necessary to reconstruct the
thrombosed portal vein, and the arterial anastomosis was
performed first in 10 of 18 patients because of a concern
for adequate portal flow after unclamp. The closure of a
previous patent splenorenal shunt is recommended at the
end of the transplantation procedure after reperfusion of

114 THE AMERICAN JOURNAL OF SURGERY VOLUME 160 JULY 1990

Figure 4. Differences in survival between different groups of
patients (p <0.01 by Bresiow, <0.008 by Mantet-Cox).

the new graft and can be performed simply with a sple-
nectomy. Removal of the spleen avoids any dangerous
dissection around the splenic vein or the old splenorenal
anastomosis.

Mesocaval shunt: A patent shunt obviated the need
for the portal limb of the bypass, but the shunt was often
isolated and encircled at the onset of the operation in
order to be prepared for inmediate ligation after portal
revascularization. When prosthetic materials had been
used for the previous mesocaval anastomosis, a double
firing of a TA3S intestinal stapler was usually sufficient
to obstruct the old shunt. Complete bypass was per-
formed in six of our patients when the shunt was throm-
bosed.

Portacaval shunt (end-1o-side. side-to-side): The
previous surgery on the liver hilum renders the dissection
for OLTx quite difficult in these patients compared with
the previous two kinds of shunt. Thirteen of the 16 pa-
tients underwent transplantation prior to the bypass era.
We recommend partial (femoro-axillary) bypass, leaving
the shunt open as long as possible, since it serves the same
purpose as the portal bypass. The lower caval anastomo-
sis was usually performed while leaving the shunt undis-
turbed. Difficulties in dissection and the desire to preserve
the shunt as long as possible frequently resulted in pri-
mary arterial revascularization (13 of 16 patients).

Proximal splenorenal shunt: As with the meso-caval
shunt, a patent shunt obviated the need for portal bypass.
A partial bypass was performed in five of the patients,
and the shunt was ligated immediately after portal vein
unclamping. In two of those cases, with a concomitant
thrombosed portal vein, the arterial anastomosis was per-
formed prior to the portal vein anastomosis. In one case
with a thrombosed shunt, total bypass was performed
cven though the portal vein wall was abnormally thin.

COMMENTS

Our cumulative expericnce suggests that while either
previous shunts, portal vein abnormalities, or the need for
portal vein reconstruction significantly increase the com-
plexity of the procedure as determined by the operative

trans
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time and blood loss, these conditions do not prohibit suc-
cessful hepatic transplantation.

A number of factors can contribute to good results.
Careful patient evaluation and selection may be impor-
tant. There was a very low incidence of alcoholic cirrhosis
(three patients), while metabolic liver disease, primary
biliary cirrhosis, and congenital hepatic fibrosis formed a
higher relative proportion of the patients who underwent
portasystemic shunt. Survival after portasystemic shunt
is much lower in patients with alcoholic cirrhosis (45%
10-year survival) than in those patients in whom portal
hypertension results from some other form of underlying
liver disease (67% 10-year survival) [2/-23]. The small
number of alcoholic patients in our series may have been
a favorable condition. The importance of patient selection
was shown by the fact that preoperative transplantion
status expressed by Child's class was a significant deter-
minant of graft survival (Figure 3).

Careful preoperative evaluation of the portal vein and
shunt anatomy in liver transplantation candidates can be
carried out using arteriography, magnetic resonance im-
aging, and Doppler ultrasonography to evaluate portal
flow and shunt patency. These studies help in the develop-
ment of an appropriate surgical strategy at the time of
transplantation of the liver. Surgical technique is certain-
ly a dominant factor in the treatment of such patients,
who were operated on by our most experienced surgeons.
There was no significant impact on prognosis exerted per
se by intraoperative difficulties such as thrombosis of the
portal vein or use of vein graft.

Distal splenorenal and mesocaval shunts presented a
better situation for OLTx than any other portasystemic
shunt in terms of both technical ease and graft or patient
survival. There was easier access to the hepatic hilum of
patients with those types of shunts at the time of trans-
plantation, and if the portal vein was patent, there was no
contraindication to the use of veno-venous bypass. Post-
operative portal vein thrombosis occurred in three pa-
tients in the entire series of portasystemic shunt patients.
It was previously reported that prior operations on the
splanchnic circulation predisposed to peri-transplanta-
tion portal vein complications {24].

The role for OLTx in the treatment of portal hyper-
tension should no longer be considered controversial. Liv-
er transplantation was able to achieve 79% 1-year and
71% S-year survival in patients who had end-stage liver
disease in addition to a history of bleeding esophageal
varices or who were actively bleeding at the time of trans-
plantation [25]. These results were obtained regardless of
the cause of cirrhosis (including alcoholism) and were
better than those obtained with shunt operations [/,4-
7,12,21-23), especially in patients with advanced hepatic
failure (Child’s class C). However, shunt operations still
have a role in the treatment of portal hypertension and
should be considered complementary to transplantation
in selected cases. The Warren shunt is the best of these
procedures.

More and more reliance has been placed on scleroth-
erapy, with which survival similar to that of selective
shunts can be achieved but with an higher incidence of

rebleeding [8-11,26] and a significant incidence of
esophageal perforation or strictures [27,28]. Nonethe-
less, sclerotherapy has been established in the control of
acute variceal hemorrhage and in guaranteeing better
candidates for liver transplantation [27]. Thus, a distal
splenorenal anastomosis may be the preferred way to
relieve portal hypertension only in patients who have
Child’s A status.
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