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P

ortal hypertension (PHTN), characterized by an increase in the portal venous pressure, is an important
consequence of cirrhosis of liver.1 It is a result of
both increased intrahepatic vascular resistance and
augmented blood ﬂow through the portal venous system.1
The high-pressure hepatopetal ﬂow is directed through
alternative pathways into the low-pressure systemic veins,
leading to the formation of portosystemic collateral vessels
(PSCV).2

CASE REPORT
In our index case, a 41-year-old male presented to us in our
gastroenterology OPD with abdominal distension in the
form of ascites since 2015. On evaluation, he was diagnosed to be having cirrhosis (CHILD –B) CTP score 9/15
with a MELD score of 12. After a thorough etiological evaluation and after ruling out all the possible etiologies of
cirrhosis, the patient was labeled to be having cryptogenic
cirrhosis. The patient had no history of hematemesis, melena, hematochezia, postural symptoms, jaundice, altered
sensorium, and decreased urine output. The ascites
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component was managed medically well on low-dose diuretics. Subsequently, the patient developed subcostal hernia, for which he underwent a mesh repair in 2015. The
procedure was uneventful. The patient also developed umbilical hernia in 2016, for which again mesh repair surgery
was done which was uneventful.
From 2016 to 2021, the patient was apparently asymptomatic when he started noticing spontaneously occurring
right subcostal globular painless swelling in June 2021.
The swelling was progressively increasing in size without
any ulceration or inﬂammatory changes over it
(Figure 1). He never experienced complaints about other
systems, and history review for other systems was noncontributory. He was otherwise a normotensive, vegetarian,
non-diabetic, non-smoker, and non-alcoholic.
On examination, he was comfortable in a lying-down
position. He was neither pale nor icteric. His vitals were stable, with a blood pressure of 122/74 mmHg and a pulse
rate of 86 beats per minute. He had a respiratory rate of
16 per minute and a temperature of 98.4  F.
On abdominal examination, the swelling was globular,
had regular surface and margin, soft in consistency, with
no tenderness, and was mobile in both planes with no
movement that occurred with respiration. On auscultation
bruit was audible.
On examination, the patient had ascites (International
Club of Ascites-grade II) and splenomegaly. On evaluation,
the patient had Hb-10.4 g/dL, TLC-3930, and platelet
count-56000. Liver function test showed that total bilirubin of 0.92 mg/dL with conjugated fraction being
0.41 mg/dL, elevated aspartate aminotransferase (AST)45 U/L, alanine aminotransferase (ALT)-54U/L, and alkaline phosphatase (ALP)-145 U/L, with serum albumin of
4.1 g/dL and globulin of 3.6 g/dL. Kidney function test
showed urea of 17 mg/dL and creatinine of 0.8 dL. His
coagulation proﬁle showed PT-16.7 s and INR-1.2. His
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Portosystemic collateral formation in cirrhotic patients plays an essential role in the natural history of patients.
A thorough understanding of collateral anatomy and hemodynamics in cirrhosis, it is important to envisage
diagnosis and outcomes of portal hypertension. The understanding of the patterns of aberrant portosystemic
collateral channels has important implications both for the clinician and the interventionist. In this case report,
our patient presented to us with the formation of aberrant collaterals at the site of subcostal hernia for which he
underwent a mesh repair eight years back. The technical challenges in the management of shunt closure of these
aberrant collaterals were discussed. ( J CLIN EXP HEPATOL xxxx;xxx:xxx)
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Figure 1 Clinical photograph from the right lateral aspect at presentation showing a prominent subcostal bulge (arrow) and a scar of previous mesh
repair (dashed arrow).

---

viral markers for HBsAg, HIV, and anti-HCV Ab were negative. Upper gastrointestinal endoscopy done in October
2021 showed no varices and mild portal hypertensive gastropathy.
Ultrasound with color doppler (Figure 2) of the subcostal swelling showed a tangle of vessels in the subcutaneous
plane just beneath the anterior abdominal wall in the subcostal location with prominent venous ﬂow. The main portal was dilated, and a prominent recanalized paraumbilical
vein was also seen. For further evaluation of the same, a
multiphase CT was performed, which showed evidence of
cirrhosis with PHTN. It also conﬁrmed the presence of
aberrant PSCV with the formation of a tangle of collaterals

Figure 2 Color doppler ultrasound of the subcostal swelling showed a
tangle of vessels beneath the abdominal wall (arrows) and recanalized
paraumbilical vein (dashed arrows).

2

beneath the right anterior abdominal wall in the subcostal
location. The recanalized paraumbilical vein was the
afferent supply to the aberrant PSCV, and the internal
mammary vein through the superior epigastric vein was
the predominant efferent draining vein (Figure 3).
As the patient had the risk of bleeding from aberrant
collaterals at the site of globular swelling from trivial
trauma, he underwent percutaneous embolization as a
treatment modality for the same. A combined retrogradedirect puncture approach was planned (Figure 4). Right
common femoral vein access was established under ultrasound and ﬂuoroscopic guidance. The right internal mammary vein was hooked, and selective venogram showed
opaciﬁcation of the subcostal bunch of collaterals with
prompt washout of contrast (secondary to ﬂow from portal vein). A 16  12 mm vascular plug was deployed and
0.5 ml of 50 percent glue was injected just proximal to
the plug. Subsequently, percutaneous puncture of the varices was performed under ultrasound guidance. Contrast
study through the percutaneous puncture showed near
complete stasis of contrast with minimal washout. This
was followed by injection of a 50 percent mixture of
glue(1 ml) and a mixture of 10 ml setrol, 5 ml lipiodol,
and 15 ml air made as a foam. The percutaneous puncture
tract was embolized with 50 percent of 1 ml glue (Figure 5).
There were no periprocedural complications. Follow-up
doppler on post-procedure day 1 showed complete thrombosis of the collaterals and was discharged. Clinical and
radiological follow-up after two weeks and six weeks of
the procedure showed near-complete resolution of the subcostal globular swelling. A pictorial representation of the
aberrant collateral circulation along with the radiological
management (Figure 6). Follow-up endoscopy showed
low-risk varices. There was no acute decompensation in
the form of bleed, worsening ascites, encephalopathy,
and hepatorenal syndrome in follow-up visits.
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DISCUSSION
Portosystemic pathways form usually secondary to angioarchitectural alterations in the liver in which the blood
bypasses an occlusion, ﬂowing from high-pressure to lowpressure areas of the vasculature.

The detection of spontaneous PSCV forms an important tool in diagnosing PHTN and predicting prognosis.3
The radiological appearances of the common PSCV,
including gastro-oesophageal and paraoesophageal collaterals, gastrorenal or splenorenal shunts, and paraumbilical

Figure 4 Percutaneous embolization of the aberrant collaterals. A combined retrograde-direct approach was planned. Lateral venogram (A) after selective cannulation shows the opacification of the right internal mammary vein (arrow). Lateral fluoroscopic image (B) shows a vascular plug (dashed
arrow) deployed in the right internal mammary vein from the femoral route. Direct puncture of the collateral was performed (open arrow in C) under
ultrasound guidance, and contrast study (C) shows near complete stasis. This was followed by the injection of a mixture of glue and sclerosant (D)
and embolization of the tract with glue (E) which is seen as a glue cast (asterisk).
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Figure 3 Portal venous phase CT in axial (A), coronal (B), and sagittal (C) planes showing aberrant collaterals in the intramuscular/subcutaneous plane
(arrows) in the subcostal location with recanalized paraumbilical vein (open arrows) as the afferent and the internal mammary vein (dashed arrows)
through the superior epigastric vein as the predominant efferent/draining vein.
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Figure 5 Post-procedure non-contrast CT in axial (A), coronal (B), and sagittal (C) planes shows the complete deposition of glue and sclerosant cast in
the subcostal collaterals (arrows) and the vascular plug (dashed arrows) with proximal glue cast (open arrows) in the right internal mammary vein.

shunts have been studied in detail.4–8 However, with the
advent of multi-detector row computed tomography
(CT), unusual pathways of portosystemic anastomoses
are increasingly being recognized.9–14 Since these shunts
could be an important cause of variceal bleeding and
hepatic encephalopathy, their identiﬁcation is imperative
in therapeutic decision-making. In addition, understanding their anatomy may help to avoid complications related
to interventional radiological procedures and surgery.
The emphasis of this case report is that in case of any
swelling in a cirrhotic patient, the possibility of aberrant
portosystemic collaterals should be considered, and it
should not be sampled upfront.
Our case report highlights on the development of portosystemic collaterals in a patient of cirrhosis in an aberrant site that is the site of prior surgical intervention,
along with the fact that such collaterals can be managed
without surgery by radiological intervention. Other interventional option pertaining to our case could have been
transjugular intrahepatic portosystemic shunt.
As we are aware that ectopic varices are low-ﬂow collaterals, doing TIPS would not have decreased the aberrant
collaterals. Instead, local embolization was always a better
therapy for addressing such ectopic varices like in cases of
fundal varices. Moreover, our patient did not have any indication for TIPS like recurrent bleed or refractory ascites
4

(not controlled by drugs). Hence, for our patient, we did
not go ahead with TIPS.
Caput medusa is a frequent incidental ﬁnding in patients with PHTN that usually represents paraumbilical
vein PSCV draining into body wall systemic veins.
In a case report published in J Vasc Interv Radiol 2005,
it was shown that a 53-year-old man with refractory major
hemorrhage from the caput medusa (fed not by the left
portal vein but by the left gastroepiploic vein) was successfully treated by transjugular intrahepatic portosystemic
shunt creation and balloon-occluded variceal sclerosis.
This report showed that TIPS can also be effective in treating scar-related cutaneous PSCV hemorrhage.
We also emphasize on the fact that by the proper understanding of the various patterns of portosystemic
collateral channels and sensible management, the prevention of accidental vascular injury during intervention can
be achieved.
The case report depicts an unusual aberrant portosystemic collateral pathway. Since these could be an important
cause of bleeding and hepatic encephalopathy, gastroenterologists and radiologists should be familiar with the imaging ﬁndings to effectively identify them and aid in
therapeutic decision-making. Also, pre-operative knowledge of the anatomy and course of these uncommon portosystemic collaterals are essential for interventional
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Figure 6 A pictorial representation of the aberrant collateral circulation
along with the radiological management performed.
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