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Abstract

The displacement of spleen from its normal location to other places is known as
wandering spleen (WS) and is a rare disease. The repeated torsion of WS is due to
the presence of long pedicle and absence/laxity of anchoring ligaments. A WS is
an extremely rare cause of left-sided portal hypertension (PHT) and severe gastric
variceal bleeding. Left-sided PHT usually occurs as a result of splenic vein
occlusion caused by splenic torsion, extrinsic compression of the splenic pedicle
by enlarged spleen, and splenic vein thrombosis. There is a paucity of data on WS-
related PHT, and these data are mostly in the form of case reports. In this review,
we have analyzed the data of 20 reported cases of WS-related PHT. The
mechanisms of pathogenesis, clinico-demographic profile, and clinical implic-
ations are described in this article. The majority of patients were diagnosed in the
second to third decade of life (mean age: 26 years), with a strong female prepon-
derance (M:F = 1:9). Eleven of the 20 WS patients with left-sided PHT presented
with abdominal pain and mass. In 6 of the 11 patients, varices were detected
incidentally on preoperative imaging studies or discovered intraoperatively.
Therefore, pre-operative search for varices is required in patients with splenic
torsion.

Key Words: Wandering spleen; Splenic torsion; Left-sided portal hypertension; Gastric
variceal bleeding; Splenectomy

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Wandering spleen (WS) is a rare disease. The repeated torsion of WS is due

July 27,2021 | Volume13 | Issue7 |


https://www.f6publishing.com
https://dx.doi.org/10.4254/wjh.v13.i7.774
http://orcid.org/0000-0002-1208-8922
http://orcid.org/0000-0002-1208-8922
http://orcid.org/0000-0003-3840-1830
http://orcid.org/0000-0003-3840-1830
http://orcid.org/0000-0002-5511-3534
http://orcid.org/0000-0002-5511-3534
http://orcid.org/0000-0002-5511-3534
http://orcid.org/0000-0002-6531-3249
http://orcid.org/0000-0002-6531-3249
http://orcid.org/0000-0002-6531-3249
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
mailto:ashishjhabn@yahoo.co.in

Manuscript source: Invited

manuscript

Specialty type: Gastroenterology
and hepatology

Country/Territory of origin: India

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): B, B, B, B
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

Received: February 7, 2021
Peer-review started: February 7,
2021

First decision: May 13, 2021
Revised: May 28, 2021
Accepted: July 2, 2021

Article in press: July 2, 2021
Published online: July 27, 2021

P-Reviewer: Chen F, Romano L,
Sarti D, Zhang H

S-Editor: Zhang H

L-Editor: A

P-Editor: Wang LL

Jaishideng®

WJH | https://www.wjgnet.com 775

Jha AK et al. Torsion of spleen and portal hypertension

to the presence of long pedicle and absence/laxity of anchoring ligaments. WS is an
extremely rare cause of left-sided portal hypertension and severe gastric variceal
bleeding. This review comprehensively describes the pathophysiological mechanisms,
clinico-demographic profile, and clinical implications of torsion of the spleen. In
patients with splenic torsion, varices can be detected incidentally on preoperative
imaging studies or intraoperatively. Therefore, pre-operative search for varices is
required in patients with splenic torsion.

Citation: Jha AK, Bhagwat S, Dayal VM, Suchismita A. Torsion of spleen and portal
hypertension: Pathophysiology and clinical implications. World J Hepatol 2021; 13(7): 774-780
URL: https://www.wjgnet.com/1948-5182/full/v13/i7/774.htm

DOI: https://dx.doi.org/10.4254/wjh.v13.i7.774

INTRODUCTION

The displacement of spleen from its normal location to other places is known as
wandering spleen (WS). It is a rare clinical entity in which the spleen is attached by a
long vascular pedicle. It was first described by Van Horne in 1667[1]. WS-also known
as splenoptosis or ectopic spleen or floating spleen or aberrant spleen-most commonly
located in the pelvic cavity.

The spleen is anchored to its normal position by splenorenal and gastrosplenic
ligaments. Due to absence or laxity of these ligaments, the spleen is displaced from the
left hypochondrium to other places in the abdominal cavity. The laxity or absence of
splenorenal and gastrosplenic ligaments can be caused by congenital or acquired
pathology. Congenital causes of WS include an incomplete fusion of the dorsal
mesogastrium and the parietal peritoneum, resulting in the absence of anchoring
ligament formation[2,3]. While acquiring causes include pregnancy due to hormonal
effects, lax abdominal wall in multiparous women or obese persons and splenomegaly.
More than one risk factor can be involved in the pathogenesis of WS

The true incidence of WS is unknown. The incidence of WS was 0.2% in splenec-
tomies performed in 1003 patients. The patient is usually asymptomatic and remains
undiagnosed for long periods. A WS is usually diagnosed in childhood and the third
and fourth decades of life, with a strong female preponderance. In a study, Viana et al
[4] reviewed the data of 266 cases of WS and found that the average age at the time of
diagnosis was 25.2 years, with a male-female ratio of 3.3:1.

More than half of the patients present with recurrent abdominal pain due to
repeated torsion. Abdominal mass is the most common finding on examination[5-8]. In
a systematic review, 197 (M:F = 1.5:1) pediatric patients with WS were analyzed, and
abdominal pain was found to be the most frequent (43%) symptom[7]. Another
systematic review was performed in 376 surgically treated patients of WS. Abdominal
pain and abdominal mass were the most frequent clinical features. More importantly,
nearly half of the patients presented with acute clinical onset[8]. The diagnosis of a
complicated WS needs a high index of suspicion. Delay in diagnosis can lead to
emergency surgeries. It can be avoided by reducing time-consuming repeated imaging
studies[9].

WANDERING SPLEEN AND SPLENIC TORSION: AN OVERVIEW

WS can be complicated with splenic torsion, splenic infarction, hypersplenism and left-
sided portal hypertension (PHT). Acute abdomen, splenic abscess, acute pancreatitis,
pancreatic necrosis, gastric volvulus, pancreatic volvulus, intestinal obstruction, and
gastric outlet obstruction are the other rare complications of WS[5,10-15].

Splenic torsion is the most common complication of WS. In a systematic review,
splenic torsion was diagnosed in 56% of pediatric patients with WS[7]. The repeated
torsion of WS is due to the presence of long pedicle and absence/Laxity of anchoring
ligaments. Torsion usually occurs clockwise. Torsion of pedicle leads to increased back
pressure in splenic vein (SV), resulting in parenchymal congestion, splenomegaly, and
hypersplenism. Extreme torsion can lead to the arterial supply being compromised,
causing infarction and necrosis. The enlargement of the spleen further aggravates
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splenic torsion. Torsion can be precipitated by movements of the body, changes in
intra-abdominal pressure, peristalsis, or distension of adjacent organs[16,17].

WS is diagnosed using abdominal ultrasound (US), computed tomography (CT),
and magnetic resonance imaging. US demonstrates the absence of spleen from its
normal position and its location elsewhere in the abdominal cavity. US examination is
limited by the presence of gas, suboptimal assessment of adjacent viscera and
difficulty in identifying twisted pedicle and the infarcted spleen. CT scan is the
preferred modality of investigation for the diagnosis of WS. CT scans delineate the
exact location of the spleen and demonstrates the twisting of the splenic pedicle
known as whirl sign-alternating radiolucent and radio dense bands formed due to
splenic vessels and adjacent fat. The whorled appearance of splenic vessels and
surrounding fat is diagnostic of splenic torsion. CT scans also demonstrate other
associated findings, such as ascites and entrapment of the adjoining viscera secondary
to torsion. Scintigraphy and angiography can also diagnose WS but are rarely used
due to their high costs and invasive nature[18-21].

Splenopexy is the first-line treatment of WS and is indicated even in asymptomatic
patients (except elderly and high-risk surgical candidates) because of the potential risk
of serious complications. Detorsion and splenopexy are preferred in patients with
torsion, whose spleen parenchyma is shown to be viable and without signs of hypers-
plenism. Splenectomy is considered in cases of splenic infarction, splenic vessel
thrombosis (SVT), portal vein thrombosis (PVT), hypersplenism, PHT, and suspicion
of cancer[5,22]. In recent years, there has been a growing trend toward more conser-
vative and minimally invasive approaches, such as splenopexy or laparoscopic
techniques[4,7,8,23,24]. Viana et al[4] reviewed the data of 266 cases of WS and found
that splenectomy and splenopexy were performed in 70% and 29% of patients,
respectively. The majority of patients had open surgery (79%), while about one-fifth of
patients were treated using laparoscopic surgery. A very recent systematic review by
Ganarin et al[7] showed that splenectomy and splenopexy were performed in 55% and
39% of surgically treated patients (n = 197), respectively. About half of the
splenopexies were performed using minimally invasive surgery. Frequently used
techniques were the placement of a mesh (46%) or the construction of a retroperitoneal
pouch (31%). Overall, splenopexy was effective in 95% of cases.

SPLENIC TORSION AND PORTAL HYPERTENSION: PATHOPHYSI-
OLOGICAL MECHANISMS

Left-sided PHT, also known as segmental or sinistral PHT, is a rare cause of gastric
variceal bleeding. It usually occurs as a result of SV occlusion caused by splenic
torsion, extrinsic compression of splenic pedicle and SVT. Left-sided PHT should be
suspected in those who have gastric and/or splenic varices in the absence of
esophageal varices and deranged liver function test. WS is an extremely rare cause of
left-sided PHT[16].

The torsion of WS occurs mainly due to absence/laxity of anchoring ligaments, long
pedicle and splenomegaly. Splenic torsion can also be predisposed by other causes of
splenomegaly, including chronic liver disease (CLD), malaria, myeloproliferative
disease, lymphoproliferative disorders, infectious mononucleosis, and splenic haemor-
rhagic cyst[5]. The torsion of the splenic pedicle leads to increased back pressure in the
SV, resulting in splenic parenchymal congestion and splenomegaly. The occlusion of
the SV can be caused by the chronic torsion of the splenic pedicle, SVT, and direct
mechanical compression by an enlarged spleen. SV occlusion leads to impaired venous
return and retrograde filling of the short gastric and left gastroepiploic veins.
Decompression of splenic venous outflow occurs through the short gastric veins,
coronary vein, and left gastroepiploic veins, producing gastric varices[16]. A few cases
of mesenteric varices have been described in WS patients without PVT. The
mechanical occlusion of the portal vein at the level of superior mesenteric and SV
confluence due to splenic torsion can explain the mechanism of formation of
mesenteric varices[25-28]. The coexisting gastric volvulus can further obstruct the
venous drainage of the proximal stomach, leading to the development of PHT[12]. The
pathophysiologic mechanisms of PHT in WS patients are shown in Figure 1.
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Wandering spleen with long pedicle, and absence/laxity of anchoring ligaments
causing repeated torsion and splenic vessels occlusion

l

causes of splenomegaly

Chronic liver disease, or other | Chronic splenic vein (SV) congestion |

Gastric volvulus /\ Splenomegaly | Sv thromb05|s

/

| Compression of splenic vessels

\ Left-sided portal hypertension

|Increase in splenic blood flow |

Decompression of splenic venous outflow occurs Mechanical occlusion of PV at
through the short GV (fundus), CV, and left GEV the confluence of SMV and SV
| Formation of gastric varices l | Formation of mesenteric varices

Figure 1 Schematic diagram of the mechanisms of varices formation in wandering spleen with splenic torsion. SV: Splenic vein; GV: Gastric
varices; CV: Collateral vein; GEV: Gastroepiploeic vein; SMV: Superior mesenteric vein; PV: Portal vein. Please note that thick arrow denotes more frequent
mechanism and thin arrow denotes less frequent mechanism.
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SPLENIC TORSION AND PORTAL HYPERTENSION: CLINICAL IMPLI-
CATIONS

Left-sided PHT is a rare manifestation of WS with torsion. Approximately 20 cases of
WS with left-sided PHT have been described in English medical literature[5,11-13,25-
39]. The clinico-demographic profile of the reported cases of patients with WS and
PHT are summarized in Table 1. The majority of patients were diagnosed in the
second or third decade of life (mean age: 26 years), with a strong female prepon-
derance (M:F = 1:9). WS patients with PHT present earlier than WS patients without
PHT. Upper gastrointestinal bleeding was the most common presenting complaint,
followed by abdominal pain. The majority of the patients had gastric varices without
esophageal varices, which is suggestive of left-sided PHT. Mesenteric varices and
splenic varices were identified in about 25% of patients. In 14 patients, gastric varices
were diagnosed in endoscopy or gastrointestinal series. In five patients, the presence
of varices was only identified in imaging studies. One patient had intra-operative
diagnosis of PHT. Splenectomy was performed on all patients, and the follow-up
details of 14 patients revealed the disappearance of varices.

Esophageal varices are absent in WS patients with left-sided PHT. Coexisting CLD
has been described in two-patients with WS[40,41]. Splenomegaly resulting from CLD
can further aggravate the splenic torsion and PHT[40]. PVT has also been described in
patients with WS[28,42,43]. Hence, the presence of esophageal varices in patients with
WS warrants careful evaluation for coexisting CLD and PVT.

Splenectomy eliminates PHT, provides symptomatic relief, and prevents the relapse
of varices (Table 1). However, splenectomy in patients with undiagnosed collaterals
can be tricky due to increased blood loss. Splenectomy in these patients can necessitate
additional transfusions of blood and blood products. Eleven patients of WS with
undiagnosed PHT were presented with abdominal pain and mass. In six patients,
varices were detected incidentally on preoperative imaging studies or discovered
intraoperatively. Therefore, pre-operative search for varices with endoscopy and a
good quality CT-scan are useful in patients with splenic torsion. These patients also
require intra-operative inspection for small collaterals and careful dissection.

CONCLUSION

The repeated torsion of WS can lead to splenomegaly, SVT, hypersplenism, and, rarely
left-sided PHT. The patients with WS and PHT usually present with gastric variceal
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Table 1 Summary of reported cases of wandering spleen with portal hypertension, n (%)

Clinico-demographic features Remarks Frequency (%)
Reported cases (1) 20
Mean age (range) 26.15 (12-55) yr
Male:female ratio 1:9
Presenting complaints Upper GI bleeding 9 (45)
Abdominal pain 8 (40)
Abdominal mass 2 (10)
Acute pancreatitis 1(5)
Type of varices Gastric varices 18 (90)
Mesentric varices 5 (25)
Splenic varices 6 (30)
Diagnosis of varices Endoscopy 12 (60)
Gl series 2 (10)
Imaging only 5 (25)
Intra-operative 1(5%)
Venous thrombosis Splenic vein 3 (15)
Portal vein 1(5)
Splenic infarction 4(20)
Definitive treatment Splenectomy 20 (100)
Post-operative variceal status Documented (1) 14/20 (70)
Resolved (1) 14/14 (100)

GI: Gastrointestinal.

JBaishideng®

bleeding. Nearly half of the WS patients with PHT can present without variceal
bleeding. Splenectomy or splenopexy in patients with undiagnosed collaterals can be
tricky due to increased blood loss. Therefore, pre-operative search for varices is
required in patients with splenic torsion. They also require intra-operative inspection
for small collaterals and careful dissection. Esophageal varices are absent in WS
patients with left-sided PHT. Hence, the presence of esophageal varices in patients
with WS warrants careful evaluation for coexisting CLD and PVT.
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