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Splenectomy with endotherapy in non-cirrhotic portal fibrosis 
related portal hypertension: Can it be an alternative to proximal 

spleno-renal shunt?
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Backgrounds/Aims: Proximal splenorenal shunt (PSRS) is usually done in symptomatic non-cirrhotic portal fibrosis 
(NCPF). The outcomes of splenectomy with endotherapy in non-bleeder NCPF patients has not been well studied. 
We here by aimed to study the post-surgical outcomes on short and long-term basis between PSRS and splenectomy 
among non-bleeder NCPF patients. Methods: The consecutive non-bleeder NCPF patients whom underwent either 
splenectomy or PSRS from 2008 to 2016 were enrolled. The patients were followed up post-surgery clinically and 
biochemical investigations, Doppler ultrasound and upper gastrointestinal endoscopy were done as required. The 
peri-operative parameters compared were operative time, blood loss, hospital stay and morbidity. The long-term out-
come measures compared were incidence of portal hypertension (PHTN) related bleed, change in grade of varices, 
shunt patency, shunt complications and thrombosis of spleno-portal axis. Results: Among 40 patients with non-bleeder 
status, 24 underwent splenectomy and 16 underwent PSRS. The baseline characteristics including indication of surgery, 
biochemical investigations and grade of varices were comparable between PSRS and splenectomy. The peri-operative 
morbidity was not significantly different between two groups. The median follow up duration was 42 months (12-72 
months), the decrement in grade of varices was significantly higher in PSRS group (p=0.03), symptomatic PHTN related 
UGIB was non-significant between PSRS and splenectomy (p=0.5). In PSRS group, 3 (18.3%) patients had shunt 
thrombosis (n=1) & encephalopathy (n=2) while in splenectomy group two patients developed thrombosis of spleno-
portal axis. Conclusions: Splenectomy with endotherapy is alternative to PSRS in non-bleeder NCPF patients with in-
dications for surgery. (Ann Hepatobiliary Pancreat Surg 2020;24:168-173)
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INTRODUCTION

Non-cirrhotic portal hypertension (NCPH) is a hetero-

geneous group of disorders characterized by portal hyper-

tension but normal liver function and morphology.1,2 Non- 

cirrhotic portal fibrosis (NCPF) and Extrahepatic portal 

venous obstruction (EHPVO) are two major causes of 

NCPH. The major cause of mortality and morbidity in pa-

tients with NCPH are variceal bleeding, symptomatic hy-

persplenism, pain due to enlarged spleen and portal bilio-

pathy.3-5

The frequency of NCPF among patients of PHTN in 

studies from India ranges from 0.9% to 46.7%.4 The 

NCPF is a disease of unknown etiology characterized by 

periportal fibrosis resulting in development of pre-sinus-

oidal portal hypertension (PHTN) with normal liver mor-

phology, preserved liver functions and patent portal, 

splenic, hepatic veins and inferior vena cava.6 The most 

common presenting symptoms in patients with NCPF are 

variceal upper gastrointestinal bleed (UGIB) (72%) and 

symptomatic (pain, transfusion-dependent anaemia, splen-

ic infarct) splenomegaly (12%).4

Endoscopic therapy alone, as a part of primary prophy-

laxis, requires regular frequent long term follow up and 
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moreover, it does not treat underlying symptomatic hyper-

splenism, portal biliopathy and pain due to enlarged 

spleen causing poor quality of life.7 Patients on endo-

scopic management can develop other complications of 

PHTN portal biliopathy and bleeding due to ectopic vari-

ces and portal hypertensive gastropathy (PHG). 

The surgical options in NCPF patients include portosys-

temic shunts or oesophagogastric devascularization with 

splenectomy. Pal et al.8 raised the argument against shunt 

surgery as the first line management in non-bleeder NCPF 

where he reported 47% morbidity following it. Hence, 

splenectomy can be used as an alternative to shunt surgery 

in non-bleeder NCPF patients and can be combined with 

endoscopic therapy especially if high risk varices are pre-

sent.

There are no studies comparing the outcomes of shunt 

surgery versus splenectomy (with or without endotherapy) 

in non-bleeder NCPF patients. In present study, we have 

compared immediate and long-term outcomes between 

proximal spleno-renal shunt (PSRS) and splenectomy with 

endoscopic therapy in non-bleeder NCPF patients with hy-

persplenism and symptomatic splenomegaly.

MATERIALS AND METHODS

The study was carried out in the department of Gast-

rointestinal surgery and Gastroenterology based on a pro-

spectively maintained departmental database of PHTN 

patients. The records of all patients with diagnosis of 

NCPF who were managed surgically from January 2008 

to December 2016 were reviewed. Total of 78 patients 

with NCPF were managed over the study period, 40 

NCPF patients with non-bleeder status were enrolled in 

the study, 38 NCPF patients whom had history of UGI 

Bleed related to PHTN were excluded from study. The 

work has been reported in line with the STROCSS criteria.9

Baseline evaluation

All patients with portal hypertension underwent de-

tailed history and physical examination. The investigations 

done were hemogram, liver function test, renal function 

test and serology for hepatitis B and C virus, Ultrasound 

(US) of abdomen with Doppler imaging and Upper Gast-

rointestinal endoscopy (UGIE). The findings noted on US 

with Doppler were liver size, surface and its echotexture, 

hepatic vein and inferior vena cava patency, portal vein 

patency, flow velocity and its diameter, splenic vein pa-

tency and diameter, collaterals and their location, spleen 

size and ascites. The computed tomography (CT) of abdo-

men was done when there was any suspicion of cirrhosis 

on US for detail study of liver morphology. The UGIE 

was done under local anesthesia for varices (esophageal, 

gastric and ectopic) and PHG. 

The pre-operative diagnosis of NCPF was made by com-

bination of clinical findings, biochemical, radiological and 

endoscopy investigations. The indications of surgery in 

non-bleeders NCPF patients were symptomatic hyper-

splenism and symptomatic (painful) splenomegaly causing 

poor quality of life.

Management protocol

Patients underwent either proximal spleno-renal shunt 

(PSRS) or splenectomy. The patients undergoing splenec-

tomy alone underwent prophylactic endoscopic band liga-

tion if they had high risk varices prior or post-surgery. 

Intra-operative liver biopsy was done in all patients to rule 

out cirrhosis. The technique used for PSRS was as de-

scribed in literature.10 The end to side spleno-renal shunt 

was performed with 6-0 polypropylene (Double ended, 

Round bodied 11 mm needle). Post-operatively patients 

were not given any anticoagulants.

The patients were followed post discharge every week 

for first month and then every 3 months for first year then 

every 6 months for next 3 years and yearly thereafter. On 

follow up visits patients were evaluated clinically for shunt 

related complications and biochemical investigations, ultra-

sound abdomen with Doppler, UGI Endoscopy were done 

and CT abdomen with portography if required.

Baseline characteristics

The baseline characteristics including age, sex, haemo-

globin, total leucocyte count, platelets counts, h/o jaun-

dice, symptomatic splenomegaly and hypersplenism and 

the grade of varices were compared among the two groups.

Outcome parameters 

The immediate outcome parameters measured and com-

pared were duration of surgery, blood loss, length of hos-

pital stay, mortality, and morbidity. The long-term out-

come parameters measured and compared were portal hy-
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Table 1. Comparison of baseline characteristics between PSRS and splenectomy group

Parameters PSRS group (n=16) Splenectomy group (n=24) p-value

Age (years) Median (Range) 25.5 (8-55) 25 (17-52) 0.881
Gender (Male:Female) 4:12 3:21 0.308
Symptomatic Hypersplenism; n (%) 12 (75) 18 (75) 1.000
Symptomatic Splenomegaly; n (%) 4 (25) 6 (25) 1.000
Jaundice; n (%) 4 (25) 7 (29) 0.772
Grade of varices 0.151
  Small 7 16
  Large 9 8
Hemoglobin; Median (range) (gm/dl) 9.45 (3-13.2) 8.05 (4.4-13.1) 0.304
TLC; Median (range) (cells/dl) 2400 (1100-9300) 2650 (1000-13000) 0.838
Platelet; Median(range) (cells/dl) 43000 (22000-160000) 47000 (5000-140000) 0.795
Bilirubin; Median(range) mg/dl 0.7 (0.4-2.3) 1.30 (0.4-3.0) 0.070
ALP; Median (range) IU/L 121 (59-280) 146 (82-319) 0.126

TLC, total leucocyte count; ALP, alkaline phosphatase 

pertension related bleed, decrement in grade of varices, 

shunt related complications (encephalopathy, nephropathy 

and myleopathy), shunt patency, and thrombosis of sple-

no-portal axis.

Statistical analysis

Categorical variables and continuous variables were an-

alysed by Fisher’s exact test/Chi square test and Mann- 

Whitney’s test respectively. A p-value less than 0.05 was 

considered statistically significant. All statistical analysis 

was performed using SPSS for Windows 22.1 software 

(SPSS, Chicago, Illinois, USA).

 RESULTS

Out of 40 non-bleeder NCPF patients, 16 underwent 

PSRS (Group 1) and 24 underwent splenectomy alone 

(Group 2). The median age was 27.9 years (8-55 years) 

and 33 (82.5%) were females. The median duration of 

symptoms at time of presentation was 3 years (range 1-14 

years). The baseline characteristics, indications of surgery 

and endoscopy findings (large grade esophageal varices 

PSRS n=7/16, 43% and splenectomy group n=8/24, 33.3%, 

p=0.2) were comparable between two groups (Table 1).

Outcomes (Table 2 and Table 3)

The median duration of surgery (PSRS- 215 min 

[180-260 min], Splenectomy- 95 min [60-120 min]; 

p=0.04) and blood loss (PSRS- 375 ml [180-600 ml], 

Splenectomy-200 ml [30-500 ml]; p=0.03) were sig-

nificantly higher in PSRS group as compared to splenec-

tomy group. The median duration of hospital stay was 

similar in both groups (PSRS- 5 days [3-25 days], 

Splenectomy 5 days [3-6 days], p=0.4). There was no op-

erative mortality and morbidity rate was 16% in PSRS 

11% in splenectomy group (p=0.32).

The median duration of follow up was 42 months (12- 

72 months). Overall decrease in the size of varices was 

seen in 11/16 (68.7%) patients of PSRS group and in 8/24  

(33.3%) patients of splenectomy group (p=0.028). The 

UGIB related to PHTN occurred in 2/16 patients in the 

PSRS group (6.2%) and 1/24 (4.1%) patient in splenec-

tomy group (p=0.55). The post-shunt encephalopathy was 

seen in one patient after PSRS while none of the patients 

in the splenectomy group had encephalopathy. Two pa-

tients in splenectomy group developed thrombosis of sple-

noportal axis. None of these patients had rebleed till last 

follow up.

Overall hypersplenism improved in both groups and 

median hemoglobin increased from 8 to 9.5 mg/dl, leuko-

cyte count from 2500 to 8200 cu/mm3 and platelet count 

from 49000 to 411000 cu/mm3.

Two patients in splenectomy group and one patient in 

PSRS group died in long term follow up probably cause 

unrelated to treatment related complication. In splenec-

tomy group one patient at 3.5 year follow up succumbed 

to febrile illness while other patient developed chronic re-

nal failure at 1 year follow up, while patient with PSRS 
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Table 2. Comparison of peri-operative outcomes

Outcome parameters PSRS (n=16) Splenectomy (n=24) p-value 

Duration of surgery (min) Median (Range) 215 (180-260) 95 (60-120) 0.04
Blood loss (ml) Median (Range) 375 (180-600) 200 (30-500) 0.03
Hospital stay (days) Median (Range) 5 (3-25) 5 (3-6) 0.45
Morbidity 16% 11% 0.32
Clavien Dindo Complication (≤II) 3 3 0.38

Table 3. Comparison of post-operative outcomes in both groups

Outcome parameters PSRS (n=16) Splenectomy (n=24) p-value

UGI bleed n (%) 2 (12.5) 1 (4.2) 0.553
Decrement in grade of varices n (%) 11 (68.7) 8 (33.3) 0.028
Status of Shunt NA -
  Patent n (%) 15 (93.75)
  Thrombosed n (%) 1 (6.25)
Spleno-portal axis thrombosis 0 2
Hemoglobin; Median (range) (g/dl) 9.4 (5.8-12.8) 10.5 (5.8-14.6) 0.159
TLC; Median (range) (cells/dl) 8300 (5600-12300) 8200 (5000-12300) 0.699
Platelet; Median (range) (cells/dl) 340000 (120000-632000) 242500 (62000-600000) 0.052
Bilirubin; Median (range) mg/dl 0.6 (0.2-1.4) 0.55 (0.2-1.4) 0.835
ALP; Median (range) IU/L 152.5 (73-296) 226.0 (72-535) 0.029
Encephalopathy n (%) 2 (12.5) 0 (0) 0.154

UGI, upper gastrointestinal; TLC, total leucocyte count; ALP, alkaline phosphatase

succumbed to febrile illness.

 DISCUSSION

Proximal spleno-renal shunt has been shown to be ef-

fective in not only preventing variceal bleeding but also 

in managing associated hypersplenism and portal biliopathy.11 

Shunt surgery is one time treatment and useful if patient 

does not have access to endotherapy especially at time of 

acute UGI bleeding. The beneficial effects of shunt sur-

gery are mitigated when shunt get blocked. Mishra et al.10 

reported that 25% (3/12) of NCPF patients developed the 

shunt blockage during follow up. In present study shunt 

blockage rate was 1/16 (6.25%), the low rate may be due 

to the fact that we did not used CT portography routinely 

in all patients on follow up to assess shunt patency.

Splenectomy alone is considered as sub-optimal treat-

ment in NCPF, post splenectomy increase risk of throm-

bosis of spleno-portal venous axis is there and it can result 

in increased risk of PHTN related bleed. However, with 

the hypothesis that removal of large spleen in these pa-

tients decreases portal pressure to some extent and over 

the period of time will lead to decrease in grade of varices 

made us to perform comparative study with PSRS. 

In present study two groups were comparable in terms 

of age and sex distribution, duration of symptoms, in-

dications for the surgery and severity of PHTN as shown 

by grade of varices at time of presentation. In either group 

there was no immediate post-operative mortality and mor-

bidity rates were comparable. This is in accordance with 

previously published studies.12 Overall, splenectomy alone 

has advantages in terms of shorter operative time and low-

er blood loss with similar long-term outcomes compared 

to PSRS in Non-Cirrhotic Portal Fibrosis patients without 

gastrointestinal bleed.

The present study had fairly long follow-up, post-sur-

gery median duration of follow up was 4 years in both 

groups. There was significant improvement in hyper-

splenism after surgery in both the groups. The similar out-

come was observed in previously published study though 

the number of patients who underwent splenectomy were 

too small for drawing any inference.12 The decrement in 

grade of varices was significantly better in patients under-

going PSRS 11/16 (68.7%) than splenectomy 8 (33.3%), 

however bleeding rates related to PHTN however was not 

significantly different among two groups (PSRS 12.5% vs. 



172  Ann Hepatobiliary Pancreat Surg Vol. 24, No. 2, May 2020 www.ahbps.org

Splenectomy 4.2%). This can be explained by regular en-

doscopic surveillance done in present study during the fol-

low up.

The other long term complication with PSRS is hepatic 

encephalopathy and rarely nephropathy and myelopathy 

can also occur both of these complications are unpredic-

table and irreversible.13-15 The overt hepatic encephalop-

athy rate (12.5%) in present study was comparable to pre-

vious study by Pal et al.8 where 13% patients developed 

hepatic encephalopathy. The reason for low rate of hepatic 

encephalopathy in NCPF than cirrhosis post shunt surgery 

is better reserve of hepatic functions especially in 

non-bleeder NCPF patients. In the present study two pa-

tients post PSRS developed overt hepatic encephalopathy 

and it could be managed with oral lactulose. In present 

study post-PSRS we did not encountered nephropathy or 

myelopathy. In previous study by Pal et al.8 post-PSRS 

4/41 (9.7%) NCPF patients developed nephropathy, 2 pa-

tients needed long-term hemo-dialysis and one patient 

died. The cause of nephropathy post PSRS in NCPF is 

not clear and it may be either due to underlying aetiology 

or consequence of shunt surgery.

On the other hand, splenectomy alone is considered 

suboptimal since it does not mitigate PHTN totally. 

However, Ohnishi et al.16 has suggested that at an early 

stage of the disease, portal veins may be dilated without 

increased portal pressure, primarily non-bleeder status. In 

this subclass of patients, doing PSRS may not help, but 

performing splenectomy alone will decrease pain due to 

splenomegaly & treat hypersplenism and prevent long 

term complications of PSRS. Similar approach has been 

attempted by Belhamidi et al.17 with success; however 

their numbers are very small.

The major limitation of our study is that it is non- 

randomized retrospective analysis, other is minimal hep-

atic encephalopathy (MHE) was not assessed.

To conclude, splenectomy alone decreases portal pres-

sure to some extent and as over the period the increase 

in grade of varices was not noted. Hence, splenectomy 

combined with endoscopic surveillance is an alternative 

to PSRS to treat hypersplenism and symptomatic spleno-

megaly in non-bleeder NCPF patients.
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