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Surgical treatment for portosystemic encephalopathy in
patients with liver cirrhosis: Occlusion of portosystemic
shunt in combination with splenectomy

Hirotaka Tashiro,' Kentaro Ide," Hironobu Amano,' Tsuyoshi Kobayashi,' Takashi Onoe,’
Kohei Ishiyama,' Shintaro Kuroda,' Hirofumi Tazawa,' Hirotaka Kono,? Hiroshi Aikata,?
Shoichi Takahashi,? Kazuaki Chayama? and Hideki Ohdan'

Departments of 'Gastroenterological Surgery and *Gastroenterology and Hepatology, Hiroshima University
Hospital, Hiroshima, and *Department of Gastroenterology, Kure Medical Center, Kure, Japan

Aim: Operative ligation of the portosystemic shunt may
control hepatic encephalopathy effectively, but the subse-
quent increase in portal vein pressure (PVP) leads to high
mortality. Splenectomy can decrease inflow into the portal
system, resulting in decreased portal pressure.

Methods: We retrospectively examined the effect of sple-
nectomy in combination with shunt closure on portosystemic
encephalopathy.

Results: Clinical symptoms of encephalopathy disappeared
in all six patients who underwent splenectomy in combination
with portosystemic shunt ligation, with the exception of one
patient who had relapsing encephalopathy after 6 months.
Follow-up computed tomography showed complete oblitera-
tion of the portosystemic shunts, except in the one patient

with relapsing encephalopathy who underwent balloon-
occluded retrograde transvenous obliteration for the re-
maining splenorenal shunt 8 months after surgery. PVP
significantly decreased after splenectomy. PVP did not
increase to the baseline PVP value after ligation of the shunts,
except in two patients who had elevated PVP after surgery:
PVP increased from 18 to 19 mmHg after ligation in one
patient and from 18 to 23 mmHg in one patient.

Conclusion: Splenectomy followed by surgical ligation of

the portosystemic shunt may be feasible and safe for cirrhotic
patients with portosystemic shunts.

Key words: hepatic encephalopathy, portosystemic shunt,
splenectomy, surgical ligation

INTRODUCTION

T IS KNOWN that there are two types of encephal-

opathy related to liver cirrthosis: portosystemic
encephalopathy and end-stage hepatic encephalopathy
in severe liver dysfunction. The portosystemic shunt
involves blood flow from mainly the supramesenteric
vein to the systemic vein, and results in high systemic
blood ammonia levels. For hepatic encephalopathy
caused by a portosystemic shunt, surgical or interven-
tional radiological closure of the shunt has been
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reported. Interventional radiology (IVR) represented by
balloon-occluded retrograde transvenous obliteration
(B-RTO) has been developed as a new therapy for
portosystemic encephalopathy.'~* Improvement of liver
function due to increased portal venous blood flow after
B-RTO for gastric varices has been reported.** However,
B-RTO is not expected to provide long-term effects for
portosystemic encephalopathy, and it is not necessarily
indicated for portosystemic encephalopathy.® Radio-
logical occlusion of portosystemic shunts is frequently
accompanied by ascites or bleeding from collateral
vessels due to increased portal vein pressure (PVP).!
Operative ligation of the shunt may control encepha-
lopathy effectively, but the formation and rupture of
esophageal varices that develop due to the subsequent
increase in PVP are associated with high mortality.’®
Simple ligation of the shunt alone is not adopted pres-
ently in clinical settings. Splenectomy has been per-
formed as a part of Hassab’s operation, or esophageal
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transection, to control variceal hemorrhage.!' Moreover,
splenectomy results in decreased portal pressure’*'? and
reversal of hypersplenism,” and it has been concur-
rently performed for patients with small-for-size (SES)
liver grafts in the setting of living-donor liver transplan-
tation (LDLT).">-'" Therefore, splenectomy in combina-
tion with closure of the shunt may efficiently obliterate
the portosystemic shunt without increasing PVP.

The aim of the current study is to investigate the fea-
sibility and safety of splenectomy in combination with
closure of the shunt for portosystemic encephalopathy
in patients with liver cirrhosis.

after surgery

Comment
Tx of HCC

B-RTO

Alive and well
Alive and well
Alive and well
Alive and well
Alive and well
Alive and well

Status

METHODS

Patients

ETWEEN JANUARY 2003 and September 2011, 60

patients with portal hypertension related to liver
disease underwent splenectomy at Hiroshima Univer-
sity Hospital. Among them, six patients underwent sple-
nectomy in combination with closure of portosystemic
shunts for hepatic encephalopathy. Table 1 lists the
clinical characteristics of the patients. The median age
was 62 years (range, 55-73). The cause of liver disease
was chronic hepatitis C virus infection in four patients,
alcohol abuse in one patient and chronic hepatitis B
virus infection in one patient. The Child-Pugh score was
8 in two patients, 9 in three patients and 10 in one
patient. Esophageal varices, which were found in four
patients, were classified as F2 in one patient and F1 in
three patients according to the endoscopic criteria of the
Japan Society for Portal Hypertension.'® According to
the classification of consciousness disorders of the Japan
Society for Portal Hypertension," four patients had epi-
sodes of grade IV encephalopathy (coma), and two of
six patients had shown grade Il encephalopathy for the
last 12 months. In all cases, large portosystemic shunts
were confirmed by dynamic computed tomography
(CT). One patient had a large left gastric azygos vein and
para-umbilical vein shunts, and five patients had large
splenic renal shunts. All patients had large spleens. The
indications for surgery were as follows: IVR had been
performed without success in three cases, and shunt
occlusion by IVR was considered difficult in three cases
because of huge vessels.

Recurrence of
encephalopathy

6 months

Follow up
(months)

36
3
2
2
1

Left gastric azygos and
para-umbilical vein

Portosystemic shunt

Splenorenal
Splenorenal
Splenorenal
Splenorenal
Splenorenal

Liver
biopsy
F3

F4

F4

F4

F3

F4

W oy C [

1
9

Child-Pugh

score

tiology
HCV
HCV
1ICV
Alcohol
HBV
HCV

E

A

62
63
73
5

62
62

Surgical procedure

Six patients underwent splenectomy followed by
closure of portosystemic shunts. During surgery, a
midline incision or inverted “L” incision was used, and

B-RTO, balloon-occluded retrograde transvenous obliteration; F3, chronic hepatitis; ¥4, cirrhosis, HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C

Table 1 Patients’ characteristics and results
Sex
P
M
M
M
I
I
virus; Tx, treatment.

Patient
no.

© 2012 The Japan Society of Hepatology
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Spleno-renal shunt
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Figure 1 Three-dimensional computed tomography (CT) of the portal vein in case 1. (a) CT before surgery showing huge
splenorenal shunts. (b) CT after surgery showing disappearance of a splenorenal shunt.

an antithrombotic catheter was inserted via the jejunal
vein immediately after laparotomy. The top of the cath-
eter was positioned in the portal vein. A transducer was
used to measure the PVP during surgery, and the cath-
eter was removed before the abdominal operative
wound was closed. Splenectomy was performed with
ligation and division of the vessels at the splenic hilum.
Clamp tests were performed on portosystemic shunts
before ligation of the shunts, and portosystemic shunts
were ligated if PVP was less than the PVP measured
immediately after laparotomy (baseline PVP) or if there
was a less than 50% increase in the baseline PVP mea-
sured at the clamping test of shunt vessels. Liver biopsy
was performed before the abdomen was closed. For
follow up, CT was performed preoperatively and at
1 week and 1 and 6 months after surgery, or when indi-
cated clinically. Serum ammonia levels were measured
monthly.

Statistical analysis

Student's paired t-test was used for comparison of
perioperative laboratory data. P-values less than 0.05
were considered significant. Statistical analyses were per-
formed using SPSS ver. 16.0 software (SPSS, Chicago,
IL, USA).

RESULTS

LINICAL SYMPTOMS OF encephalopathy disap-
peared in all six patients within 5 days after surgery.
Furthermore, all patients were free from encephalopathy

during the median follow up of 23 months (range,
6-36), with the exception of one patient (case 4)
who had relapsing encephalopathy and re-elevation of
the serum ammonia level after surgery. He underwent
B-RTO for the remaining splenorenal shunt, and was
alive without encephalopathy at the time of writing this
manuscript. The follow-up CT showed complete oblit-
eration of the portosystemic shunts in all patients except
the single patient (case 4) who had relapsing encepha-
lopathy (Fig. 1). PVP significantly decreased after sple-
nectomy in all six cases (Fig. 2). Although PVP increased
after ligation of the shunts, it increased to the baseline
PVP or less in cases 1, 3, 5 and 6 and was only 1 mmHg
higher than the baseline PVP in case 2. In case 4,
the baseline PVP was 18 mmHg PVP decreased to

401 P< 0.001

35¢ , P=0.003
30+ .

25+
20+ \"\\, B Lz
15} 2

10+ i =

Portal vein pressure (mmHg)

Before Sp After Sp After shunt ligation
Sp: splenectomy

Figure 2 Changes in portal vein pressure during surgery.
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P< 0.001
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50
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Before surgery 3 months 6 months 12 months 24 months 36 months

Figure 3 Changes in the serum ammonia level. *One patient
(case 4) with relapsing encephalopathy underwent balloon-
occluded retrograde transvenous obliteration for the remain-
ing splenorenal shunt 8 months after surgery.

12 mmHg after splenectomy but increased to 29 mmHg
at the clamping test of all splenorenal shunts. Thus,
several peripheral splenorenal vessels were ligated,
and the PVP measured before closing the abdomen
eventually increased to 23 mmHg (Fig. 2). The maxi-
mum serum ammonia level significantly decreased
3 months after surgery compared with the level before
the surgery (Fig.3). The diameter of the portal vein
trunk significantly increased at 1 month after surgery
(Fig. 4). Hematological tests conducted before and
3 months after the operation revealed a significant
increase in platelet count, from 7.1+0.7 1o
20.5+2.1x 10°/ul (P<0.001). Examination of liver
biopsy specimens showed that four patients had
liver cirrhosis and two patients had chronic hepatitis

P< 0.001
(mm)
BRLE:
=
2127
£ 1o
o e
> e e e e e
£ 8 .--ﬁe‘w/
2 =
s 8
24
g
o 2
a
)}

Before surgery Post-1 month

Figure 4 Changes in the diameter of the portal vein trunk
before and after surgery. One patient (case 6) with large left
gastric azygos vein and para-umbilical vein shunts has been
excluded, because the portal flow of the left portal vein
decreased due to ligation of the para-umbilical vein.

©® 2012 The Japan Society of Hepatology
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(Table 1). With regard to the operative characteristics of
six patients, the mean operative time was 273 min
(range, 180-284), and the mean operative blood loss
was 450 mL (range, 180-920). Five patients did not
receive operative or perioperative transfusion, whereas
one patient received operative transfusion including
4 units of red cell concentrate and 10 units of fresh
frozen plasma because of preoperative anemia
{hemoglobin level, 7.6 g/dL) and operative blood loss
(920 mL with ascites).

Major complications such as development/
enlargement of esophagogastric varices were not seen
after surgery. However, minor postoperative complica-
tions associated with surgery developed in all six
patients: three patients developed transient ascites,
which was controlled by diuretics medications, and four
patients developed splenic vein thrombosis, which was
treated by the administration of antithrombin ITI and
warfarin.

DISCUSSION

HRONIC RECURRENT HEPATIC encephalopathy

is often associated with portosystemic shunts in
patients with cirrhosis. Encephalopathy of this type is
usually treated with lactulose and an oral branched-
chain amino acid supplement. In general, IVR including
B-RTO may effectively treat portosystemic encephalopa-
thy that is intractable to pharmacotherapy. However,
the IVR procedure and the preventive effects of IVR are
occasionally limited in a population of patients with
portosystemic shunt, because it is not technically fea-
sible to insert numerous coils safely into huge portosys-
temic shunts.* The occlusion of a huge para-umbilical
vein shunt is considered difficult by IVR.® Percutaneous
transhepatic obliteration has the risk of migration of
sclerosing agents to the systemic circulation. Several
studies have reported poor long-term effects of IVR for
portosystemic encephalopathy. Kato et al. reported that
encephalopathy relapsed in four of six patients who
underwent B-RTO for portosystemic encephalopathy
between 6 and 30 months after the procedure.” Zidi
et al. showed that long-term improvement was obtained
in only one of seven patients who underwent shunt
embolization.*

Shunt embolization by IVR as well as surgical ligation
leads to the subsequent increase in PVP, which may
worsen esophageal gastric varices and result in the for-
mation of new portosystemic shunts.?® Sakurabayashi
et al. showed that the PVP of two patients with complete
shunt occlusion significantly increased from 110 to
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220 mmH,O after shunt embolization.? Meanwhile,
Yoshida et al. presented the benefits of portosystemic
shunt obliteration followed by partial splenic emboliza-
tion (PSE).**#? In these studies, PVP tended to increase
without significance after obliteration of shunts com-
bined with PSE by IVR, while PVP significantly increased
after obliteration of shunts without PSE by IVR.*' They
concluded that PSE can reduce the PVP 10 a level similar
to the PVP before the obliteration of portosystemic
shunts and that a new portosystemic shunt is unlikely to
develop at lower PVP.

Splenectomy can decrease inflow into the portal
systern, resulting in a decreased portal pressure.'*" In
the current study, the PVP decreased after splenectomy,
which is consistent with the findings of previous reports.
In LDLT settings, the problems of SFS syndrome have
become evident, an increased rate of graft loss.”**
Although the pathogenesis of SFS graft syndrome seems
to be multifocal, an increased sinusoidal pressure in a
graft is thought to be the major determining factor.
Shimada eral. showed that splenectomy decreased
portal pressure and improved the outcome of LDLT."?
Although the mechanism by which splenectomy
improves the liver function is unclear, the improved
liver function might be associated with a decrease in the
PVP after splenectomy. On the other hand, splenectomy
may cause the decrease in portal vein flow and rather
leads to liver dysfunction. In the current study, portal
flow had been partially stolen via the large portosys-
temic shunts before ligation of the shunts. However,
after ligating the portosystemic shunts, the portal flow
to the liver increased, as shown in Figure 4, which
showed that the diameter of the portal vein trunk
increased as measured by CT.

In the current study, splenectomy followed by closure
of the portosystemic shunt did not result in an elevation
in PVP after portosystemic shunt ligation in all but two
patients. Futagawa et al.-suggested that risk factors-for
developing liver failure are severity of cirrhosis and a
60% or higher increase in baseline PVP after surgical
occlusion of portosystemic shunts.” In the current
study, we intended to ligate the portosystemic shunts
with a less than 50% increase in baseline PVDP after
surgical occlusion of portosystemic shunts following
splenectomy. In fact, 5-mmkHg increases in PVP after
ligation (increase of ~30% in baseline PVP) were even-
tually observed in case 4. We did not observe the devel-
opment of esophageal variceal rupture or postoperative
failure, irrespective of transient ascites, in our six cases.
Even in the four patients in whom liver cirrhosis was
revealed by biopsy, there were no episodes of postop-
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erative liver failure or esophageal variceal rupture. Thus,
surgical ligation of the portosystemic shunt following
splenectomy may be feasible and safe, as long as the PVP
at the clamping test of shunt vessels is not greater than
50% increase in baseline PVP. If clamp test of portosys-
temic shunts shows that PVP is more than 50% increase
of the baseline PVP, some peripheral shunts could be
ligated with a less than 50% increase in base line PVP as
shown in case 4.

Liver function was classified as Child B in five out of
six cases, and the increase in PVP after splenectomy
followed by shunt ligation was mild (maximum,
5 mmHg). At present, the threshold at which increase in
PVP after portosystemic shunt ligation increases the risk
of esophageal variceal bleeding or the development of
postoperative hepatic failure is unknown. Because this is
a preliminary study, further examination is required to
establish the indication, feasibility and effectiveness of
this surgical ligation of the portosystemic shunt in com-
bination with splenectomy for patients with hepatic
encephalopathy. Furthermore, we should investigate if
splenectomy is necessary in patients with normal PVP at
the clamp test of portosystemic shunts.

In conclusion, splenectomy followed by surgical liga-
tion of the portosystemic shunt may be feasible and safe
for cirthotic patients with portosystemic shunts who
maintain relatively good liver function.
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