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Nine patients with Budd-Chiari syndrome (BCS) were treated
by a portal systemic shunt. One had thrombosis of the superior
mesenteric vein (SMV) and another had complete obstruction
of the retrohepatic inferior vena cava (IVC). All other patients
had a marked stenosis of the retrohepatic IVC with caval pressure
ranging from 12 to 24 mmHg (mean: 17 mmHg). Seven patients
had an interposition mesocaval shunt using an autologous jugular
vein. The patient with a thrombosed SMV had a portoatrial
shunt. The patient with an obstructed IVC had a cavoatrial shunt
after an erroneous portacaval shunt had failed to relieve ascites.
There were no operative deaths and no major postoperative com-
plications. One patient died 19 months after operation of acute
leukemia complicating polycythemia rubra vera. All other pa-
tients were alive and well 8 months to 6 years after operation.
None of them had encephalopathy. These results suggest several
comments: (1) Portal systemic shunts are a good treatment for
BCS and have a low operative risk. (2) The mesocaval shunt is
an efficient procedure, even when there is stenosis of the IVC
with high caval pressure; shunts to the right atrium should be
performed only in the case of complete obstruction or inacces-
sibility of the IVC. (3) The long-term prognosis is excellent,
except in patients with potential malignancies. Therefore, portal
systemic shunts should be indicated early in patients with symp-
tomatic BCS.

I T IS WELL ACCEPTED that portal systemic shunting is
an efficient treatment of Budd-Chiari syndrome
(BCS) by converting the portal vein into an outflow

tract, thus relieving sinusoidal congestion and preventing
injury to the hepatocytes.1-3 A variety of shunting pro-
cedures have been reported.1"3'4 The use ofthe mesenteric
vein seems the most appropriate since a bulky caudate
lobe often prevents access to the portal vein.5'6 Although
many successful cases of shunts have now been reported,
the indications for shunting in BCS are still controversial
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for the following reasons: (1) While the prognosis ofnon-
operated patients with BCS is poor, the operative mortality
of shunt surgery in the reported series is high, running
around 37%. (2) The most appropriate type of shunt pro-
cedure is not yet well defined. The high rate of stenosis
of the inferior vena cava (IVC) behind the caudate lobe
has prompted some surgeons to recommend shunts to the
right atrium.7

Since 1978, nine patients with BCS have had a portal
systemic shunt. The purpose of this paper was to analyze
our results and to try to define the rationale of shunt sur-
gery in patients with BCS.

Patients and Methods
From 1978 to 1984, nine patients with BCS have had

a portal systemic shunt. During the same period of time,
four patients with BCS were not operated. One had diffuse
portal vein thrombosis and died of intestinal infarction
before laparotomy could be undertaken. The second died
of pulmonary embolism following a peritoneovenous
shunt. The third had Marchiafava-Michelli disease, and
decompressive surgery was contraindicated because of
marked prolongation ofbleeding time. He died 6 months
later of ascitic infection and renal failure. The fourth pa-
tient had rapid normalization of serum transaminases,
and ascites was cleared by diuretics.
The sex, age, etiological factors, chief complaint, du-

ration of symptoms, and preoperative liver biochemical
tests ofthe nine reported patients are summarized in Table
1. Intractable ascites and right upper quadrant (RUQ)
pain were the chief complaints. In all patients, the diag-
nosis was confirmed by a liver biopsy obtained before
operation in four cases and/or at operation in five cases.
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TABLE 1. Main Preoperative Features in Nine Patients with BCS

Liver Biochemical Tests

Patient Sex, ASAT ALAT Bilirubin Prothrombin
Number Age Etiology Symptoms Duration (XN) (XN) (;mol/dl) Time (%)

I F, 32 Estroprogestatives Acute ascites, 3 months 5 7 5.7 44
RUQ pain,
liver failure

2 F, 30 Estroprogestatives Acute ascites, 6 days 70 60 1.5 28
RUQ pain

3 M, 42 Stenosis of the Intractable ascites 36 months 3 2 4.3 100
ostium of
hepatic veins

4 F, 54 Polycythemia Ascites, RUQ 7 months 8 8 3.9 50
rubra vera pain

5 F, 17 Estroprogestatives Acute ascites, I month 3 5 3.6 53
RUQ pain

6 F, 37 Postpartum Intractable ascites 36 months 1 1 1.6 57
7 F, 44 Myeloproliferative Intractable ascites 14 months 1 1 2.7 46

disorder
8 F, 27 Estroprogestatives Intractable ascites 6 months 1 1 4.6 60
9 M, 43 Not determined Intractable ascites 60 months 1 1 2.4 85

Centrilobular necrosis and sinusoidal dilatation were the patients, the obstruction of the hepatic veins was con-
main relevant findings (Table 2). In seven patients, ap- firmed by phlebography. There was thrombosis of the
proximately half of each lobule was destroyed. In seven three major hepatic veins in six and stenosis ofthe ostium

TABLE 2. Operative Findings in Nine Patients with BCS Treated by a Portal Systemic Shunt

Mesenteric IVC Pressure
Patient Vein Pressure Pressure Gradient
Number Aspect of the Liver Liver Pathology (mmHg) (mmHg) (mmHg) Type of Shunt

I Massive congestion of the left Massive hemorrhagic centrilobular 32 12 20 Mesocaval
lobe, atrophy of the right necrosis, sinusoidal dilatation
lobe, hypertrophy of the
caudate lobe

2 Massive congestion of the left Massive hemorrhagic centrilobular 30 15 15 Mesocaval
lobe, atrophy of the right necrosis, sinusoidal dilatation
lobe, hypertrophy of the
caudate lobe

3 Nodular, moderate hypertrophy Fibrosis 30 12 18 Mesocaval
4 Congestion of the left lobe, Massive hemorrhagic centrilobular 40 14 26 Mesocaval

atrophy of the right lobe, necrosis, sinusoidal dilatation,
hypertrophy of the caudate slight periportal regenerative
lobe hyperplasia

5 Congestion of the left lobe, Massive hemorrhagic centrilobular 22 17 5 Mesocaval
moderate atrophy of the right necrosis sinusoidal dilatation
lobe, hypertrophy of the
caudate lobe

6 Massive congestion of the left Massive centrilobular necrosis, 35 24 11 Portoatrial
lobe, atrophy of the right sinusoidal dilatation,
lobe, hypertrophy of the obstruction of hepatic venules
caudate lobe

7 Congestion of the left lobe, Massive hemorrhagic centrilobular 35 15 20 Mesocaval
atrophy of the right lobe, necrosis, sinusoidal dilatation
hypertrophy of the caudate
lobe

8 Massive congestion of the left Massive centrilobular necrosis, 34 20 14 Mesocaval
lobe, atrophy of the right sinusoidal dilatation
lobe, hypertrophy of the
caudate lobe

9 Nodular, liver atrophy Moderate centrilobular necrosis, 24 24 0 Portacaval
sinusoidal dilatation, moderate + cavoatrial
fibrosis (sometimes annular)
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of the veins in one. In patient 2, a decision to proceed
with life-saving decompressive surgery prevented the use

of phlebography. In patient 9, thrombosis of the retro-
hepatic IVC when the diagnosis of BCS was established
precluded hepatic phlebography.

Three patients had had one or several operations before
referral. Patient 5 had had an exploratory laparotomy for
acute ascites. Patient 6 had had a mesocaval shunt else-
where that failed to relieve ascites because of thrombosis.
Patient 9 was first diagnosed as having a cryptogenic cir-
rhosis. He underwent a Sugiura's operation because of
variceal bleeding. This was followed by intractable ascites.
Two successive peritoneo-jugular shunts failed because of
thrombosis of the superior vena cava. Finally, he under-
went a portacaval shunt. Ascites persisted despite its
proven patency. The unusual course ofthis patient led to
the assumption that the etiology of the ascites was mis-
diagnosed. The diagnosis of BCS was supported 5 years
later by reanalyzing histopathology of the previous liver
biopsy taken at the first operation.
The patency of the superior mesenteric vein, portal

vein, and IVC was assessed by studying the venous phase
of celiac and superior mesenteric arteriography and cav-
ography in all patients. None of them had diffuse portal
thrombosis. Patient 7 had thrombosis of the superior
mesenteric vein secondary to the unsuccessful mesocaval
shunt performed elsewhere. All patients had marked ste-
nosis ofthe IVC on cavography. Patient 9 had thrombosis
of the retrohepatic vena cava.

Eight patients had an elective procedure. Patient 2 un-

derwent emergency surgery because of rapid increase in
the serum level of transaminases and growing deteriora-
tion of liver function. The type of operation and the op-
erative findings are summarized in Table 2. Seven patients
had an interposition mesocaval shunt using an autologous
(right jugular) venous graft. In patient 6, a portoatrial
shunt using a polytetrafluorethylene (PTFE, Gore-Tex®)
reinforced prosthesis 16 mm in diameter was performed
because of thrombosis of a previous prosthetic interpo-
sition mesocaval shunt done elsewhere. Patient 9, who
had already had an erroneous portacaval shunt for in-
tractable ascites, ultimately underwent a cavoatrial shunt
using a PTFE (Gore-Tex) reinforced prosthesis 16 mm in
diameter.

At operation, the liver was massively enlarged and con-

gested in 7 patients, predominantly in the left lobe. The
liver was nodular in appearance in the other two patients.
Portal systemic pressure gradient was measured at oper-

ation in all patients. In patient 6, it was calculated by the
difference between the portal pressure measured at op-
eration and the inferior vena caval pressure measured at
preoperative cavography. The mean caval pressure was

17 mmHg (range: 12-24 mmHg). The mean pressure gra-

dient was 10 mmHg (range: 5-25 mmHg).

All patients received heparin intravenously (1 mg per

kg body weight, per day) during the first postoperative
days. Three patients were given antiplatelet drugs on a

long-term basis, and one with a prosthetic graft was given
antivitamin K therapy.

Patient 3 was lost to follow up 21/2 years after operation.
All other living patients were seen within 1 month ofwrit-
ing this manuscript.

Results

Operative Complications

None of the patients died after operation. Patient 2,
who was operated as an emergency, had a self-limited
episode ofencephalopathy. Liver biochemical tests rapidly
improved after operation. Patient 6 had a left pleural ef-
fusion that persisted for 1 month after portoatrial shunt-
ing. In patient 7, a moderate ascites recurred after me-

socaval shunt and slowly disappeared over 2 months. In
the other eight patients, the ascites cleared by the end of
the first postoperative month. In patients with preopera-
tive elevation of serum transaminases, these enzymes
rapidly returned to normal.

Long-term Follow-up

This is summarized in Table 3. Patient 4 died from
acute myeloid leukemia 19 months after a mesocaval
shunt. This was a complication of polycythemia rubra
vera. Until death, she was free of ascites and had normal
serum transaminases.

All other patients were alive and free of ascites when
last seen. Seven of them had resumed work. Only patient
7 did not resume her work because of back pains caused
by osteoporosis. Patient 1 had an uneventful pregnancy
and delivery 2 years after shunting.8 No patient showed
any sign of late encephalopathy.

In almost every patient, minute changes of the liver
biochemical tests persisted with a slight increase in serum
bilirubin and alkaline phosphatase and a slight prolon-
gation ofthe prothrombin time. Serum transaminases re-

mained normal in all patients.
A liver biopsy was obtained in three patients 18 to 24

months after operation. There was no sinusoidal conges-
tion. Slight fibrosis originating in the centrilobular area

was observed in all three.

Discussion

Our results confirm the efficacy of portal systemic
shunting in BCS: (1) it always cleared ascites when the
shunt was functioning; (2) it significantly improved liver
blood outflow, as demonstrated by the return to normal
values of serum transaminases and the disappearance of
necrosis and sinusoidal dilatation on late liver biopsies;
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TABLE 3. Late Results in Nine Patients with BCS after Portal Systemic Shunting

Length of Serum Alk.
Patient Follow-up Bilirubin ASAT ALAT Quick Phos.
Number (Months) Present Status (;Lmol/dl) (XN) (XN) % (XN) Liver biopsyt

1 82 Alive, no ascites, 2.0 1 1 60 1 Moderate fibrosis
secretary, one
normal
pregnancy

2 79 Alive, no ascites 2.1 1 1 66* 12 Moderate fibrosis
professor

3 30 Alive, no ascites, ND 1 1 ND 1 ND
worker

4 19 Dead from 2.8 1 1 63 2 Fibrosis,
acute myeloid sometimes
leukemia, no annular
ascites at time
of death.

5 37 Alive, no ascites, 2.4 1 1 70 1 ND
worker.

6 23 Alive, no ascites, 1.8 1 1 70 1 ND
chief
executive

7 22 Alive, no ascites, 4.0 1 1 60* 3 ND
back pain
osteoporosis

8 1 1 Alive, no ascites, 2.7 1 1 61* 2 ND
secretary

9 8 Alive, no ascites, 1.6 1 1 34t 2 ND
clerk

* These three patients received antiplatelet drugs.
t This patient was treated when last seen by antivitamin K.
t Percutaneous liver biopsy was done 19 months after operation in

and (3) it dramatically reversed the acute downhill course
of the patient with rapidly progressive liver failure. Three
points deserve emphasis and appear particularly relevant
to the indications for portal systemic shunt in BCS: (1)
the absence of operative death; (2) the good results of
mesocaval shunt, even in the face ofa high caval pressure;
and (3) the excellent prognosis on a long-term basis.
The operative mortality was nil in the present series.

This favorably compares with that ofother series averaging
37% (range: 16-50%). ,3-79 A thorough analysis of the
literature reveals that operative mortality is mostly re-
lated to: (1) multiple organ failure in patients operated late
in the course of the disease at a time of overt hepatic
insufficiency, renal failure, and poor hemodynamic
conditions3 '1'2; and (2) thrombosis of the shunt leading
to recurrence ofBCS and end-stage liver failure.7"13-'5 The
latter complication usually occurred in two circumstances:
preoperative thrombosis ofthe mesenteric and portal veins
or IVC,"13 and the use of prosthetic material of small cal-
iber.4 A careful preoperative assessment ofthe patency of
the superior mesenteric vein and of the IVC should pre-
vent the performance ofshunts on thrombosed veins and
guide the choice ofthe type of shunt. It has been suggested
that prosthetic grafts are more prone to thrombosis than
autologous veins in portal hypertensive surgery.'6 BCS
most often occurs in patients with an underlying disease

patient 1, 24 months in patient 2, and 18 months in patient 4.
ND = not determined.

that predisposes to vascular thrombosis.2 This could en-
hance the risk ofthrombosis ofprosthetic material in those
patients. Therefore, an autologous vein should be used
whenever it is possible. The results of the present series
suggest that when an appropriate shunt is done in a patient
in a fair condition, the operative risk is quite low.

Interposition mesocaval shunt is the operation ofchoice
in BCS since the usual enlargement of the caudate lobe
precludes the construction ofa portacaval shunt.5'6 How-
ever, stenosis of the IVC and a high IVC pressure are
frequently associated with the large caudate lobe, pre-
cluding the use of IVC for shunting. Shunts to the right
atrium have been advocated in these circumstances.7'17'19
Those shunts are more difficult to construct than meso-
caval shunts, and they expose the patients to operative
complications and late thrombosis.2'7'9 It is worth noting
that, in our series, mesocaval shunts were successful de-
spite marked stenosis of the IVC on cavography and el-
evated IVC pressure in most of the patients. In patient 5,
the mesocaval shunt was functioning, although caval
pressure was 17 mmHg and the mesocaval pressure gra-
dient was 5 mmHg. Therefore, shunts to the right atrium
should be reserved for patients with (1) complete obstruc-
tion of the IVC as in our case 9, (2) no pressure gradient
between the mesenteric vein and the IVC, or (3) an in-
accessible IVC as in our case 6. Interposition mesocaval
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shunt with a venous graft should always be favored in
other cases.

Long-term results were quite satisfactory in the present
series. The only death occurred in a patient with poly-
cythemia rubra vera and was due to malignant transfor-
mation. All other patients had a normal life. These results
would suggest that apart from patients with malignant
etiologies of their BCS the postoperative life expectancy
is good. Two reservations, however, should be noted. (1)
Liver biochemical tests in these patients did not com-
pletely return to normal values, and the evolution may
progress slowly towards liver failure. (2) It has recently
been mnentioned that primary myeloproliferative disorder
without overt changes in peripheral blood was frequent
in patients with hepatic vein thrombosis.20 If this is con-
firmed, late prognosis might depend on the evolution of
such minor myeloproliferative disorders.
The natural history of BCS is still uncertain, and the

results of the published series are difficult to evaluate.
However, when ascites or continuing liver necrosis is
present, life expectancy is dismal.2' In the series of Tavill
et al., six of 19 patients with BCS died within the first
year and 17 were dead after 3.5 years.22 The unfavorable
evolution ofour three nonoperated symptomatic patients
would emphasize those figures. The high reported oper-
ative mortality after portal systemic shunting may have
discouraged wide application of shunt surgery in BCS.
Liver transplantation has even been advocated in several

23cases. Our results suggest that portal systemic shunts are

a safe operation in patients with BCS. Millikan et al. sug-
gested that surgery should be indicated in patients with
severe necrosis of the central area of the lobules.7 We
strongly believe that a portal systemic shunt should be
urgently performed in a patient with a symptomatic BCS
and patent portal vessels, irrespective of any other con-
sideration. Mesocaval shunting with an autologous venous
graft is the operation ofchoice. Shunts to the right atrium
should be performed only in the few cases in which the
former procedure is not feasible.
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