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a b s t r a c t 

A 74-year-old patient presented with hematochezia and a history of liver cirrhosis with re- 

peated bleeding from esophageal and rectal varices. Endoscopic examination revealed mul- 

tiple rectal varices with positive red color signs. Ascites, severe portosystemic thrombosis 

and a splenorenal shunt were diagnosed on a contrast-enhanced dynamic computed to- 

mography examination. From a transjugular approach, we circumvented thrombosed re- 

gions by maneuvering double balloon catheters through the shunt and dilated left colic 

marginal vein. We managed to successfully obliterate the varices. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

Introduction 

Portosystemic collateral pathways may manifest as varices
which are dilated, meandering veins that form in a submu-
cosal or subepithelial region of the gastrointestinal system [1] .
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Interventional radiologists are involved in managing gastro-
esophageal varices, as they are a frequent complication of
portal hypertension in patients with liver cirrhosis [2] . The
varices can also develop in ectopic places such as the rectum,
duodenum, jejunum, ileum, and colon. Rupture of anorectal
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Fig. 1 – Rectal endoscopy examination revealed multiple varices protruding into the lumen of the rectum with positive RC 

signs (A). Rectal Doppler ultrasound confirmed that blood flow was present in the varices (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

varices can be especially dangerous due to the diameter of the
abnormal vessels and the massive, life-threatening bleeding
that follows [3] . 

In this report, we present a difficult yet successful proce-
dure of obliterating rectal varices accessed from a transjugu-
lar approach via portosystemic collaterals, in a patient with
portal thrombosis and ascites. 

Case report 

A 74-year-old man was admitted to our hospital with com-
plaints of intermittent episodes of hematochezia. He had a
medical history of recurrent bleeding from rectal varices and
esophageal varices ruptures, both developed due to alcoholic
liver disease and progressing cirrhosis. Previous bleeding in-
cidents had been treated with endoscopic procedures. Labo-
ratory tests revealed elevated levels of BUN (35 mg/dL, normal
range: 6-24 mg/dL), total bilirubin (1.8 ml/dL, normal range:
up to 1.2 mg/dL), creatinine (1.58 mg/dL, normal range: 0.74-
1.35 mg/dL) and prothrombin time (PT 15.5 sec, normal range
11.5-14.5 sec; PT-INR 1.25, normal range: 08-1.2, with PT% at
55%), as well as decreased levels of hemoglobin (8.0 g/dL, nor-
mal range for males: 13.8-17.2 g/dL), platelets (8.0 × 10 4 / μL,
normal range: 15-45 × 10 4 / μL), and albumin (2.6 mg/dL, nor-
mal range: 3.4-5.4 mg/dL). These laboratory findings trans-
lated into model for end-stage liver disease (MELD) score of 16,
and albumin-bilirubin (ALBI) score of -1.23, grade 3. Due to sig-
nificant ascites the Child-Pugh score was elevated to 10 (class
C). This suggested a decompensated stage of the disease. Rec-
tal endoscopy revealed multiple varices protruding into the
lumen of the rectum with positive RC (red color) signs, but ac-
tive bleeding was not observed ( Fig. 1 A). Rectal Doppler ultra-
sound confirmed that blood flow was present in the varices
( Fig. 1 B). Contrast-enhanced dynamic computed tomography
(CT) findings included ascites, thrombosis of the portal, supe-
rior mesenteric and inferior mesenteric veins, a spontaneous
splenorenal shunt, dilated colic marginal vein, and multiple
rectal varices ( Fig. 2 ). 
Since the varices persisted despite multiple endoscopic
treatments, an IR approach was chosen. Portal thrombosis,
significant ascites and multiple outflow vessels draining into
the bilateral internal iliac veins excluded TIPS (transjugular
intrahepatic portosystemic shunt) or procedures with a ret-
rograde approach. We elected to perform antegrade transve-
nous sclerotherapy from the transjugular approach, using the
shunt and the marginal vein as a pathway to access the
varices. Due to the length and meandering course of the path-
way, we decided on using double balloon catheters to slowly
straighten out and move through the vessels. This technique
is performed in endoscopies [4] , but to our knowledge its
use in endovascular procedures has not been reported. Two
balloon catheters of 9Fr and 5Fr sizes (CANDIS Coaxial And
Double Interruption System Balloon Catheter, Medikit Co. Ltd,
Tokyo, Japan) were inserted into the splenorenal shunt over a
guidewire. 9Fr catheter balloon was inflated and placed near
the entry to the shunt ( Fig. 3 A). 5Fr catheter was advanced
into the shunt, and its balloon was inflated and fixed against
the vessel wall, while paying special attention to the applied
pressure. A 9Fr balloon was deflated and its catheter was also
advanced into the shunt ( Fig. 3 B). 5Fr catheter with deflated
balloon was slowly moved through ( Fig. 3 C). A 5Fr balloon
was then inflated, and the 9Fr catheter was moved closer to
the 5Fr balloon, which straightened out the shunt. ( Fig. 3 D).
A microcatheter (PROGREAT 150 cm, Terumo Corporation,
Tokyo, Japan) with the guidewire were then inserted and ad-
vanced through the marginal vein ( Fig. 3 E). The microcatheter
tip was placed in the superior rectal vein. First, the outflow
veins of the varices were embolized with 2 mL of n-Butyl
cyanoacrylate (Histoacryl, B. Braun Melsungen AG, Melsungen,
Germany) mixed with lipiodol in a 1:9 ratio. Next, varices were
obliterated by 10 mL of 5% EOI mixture made by combining
equal amounts of 10% ethanolamine oleate (OLDAMIN, FUJI
Chemical Industry, Toyama, Japan) with iopamidol 300 mgI/ml
(IOPAMIDOL, Hikari Pharmaceuticals, Tokyo, Japan). Finally,
the inflow vessel was obliterated with metal coiling (TOR-
NADO Embolization Coil, COOK Medical Japan G.K., Tokyo,
Japan). 

Complete obliteration of the varices was confirmed both
on post-procedural digital subtraction angiography (DSA) im-
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Fig. 2 – A-B: diagram of relevant anatomical landmarks in a coronal plane and its corresponding maximum intensity 

projection (MIP) image. IMV, thrombosed inferior mesenteric vein; K, kidney; L, liver; MV, dilated left colic marginal vein; PV, 
thrombosed portal vein; S, spleen; SRS, splenorenal shunt; RV, rectal varices. (C-F) Preprocedural contrast-enhanced 

dynamic CT, portal phase axial images. Straight arrow—splenorenal shunt, bent arrow—dilated left colic marginal vein, 
white star—thrombosed portal vein, gray star—thrombosed superior mesenteric vein, arrowhead—superior rectal vein, 
circle—rectal varices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ages ( Fig. 4 ), and on a 1-week follow-up contrast-enhanced CT
scan ( Fig. 5 ). On a 2-year follow-up endoscopic examination,
no variceal recurrence was observed. 

Discussion 

Varices in portal hypertension are collateral pathways that de-
velop in patients with portal hypertension [3 ,5 ,6] , defined as
hepatic venous pressure gradient over 10 mmHg [7] . The most
common underlying cause is liver cirrhosis. Other possible
conditions include idiopathic portal hypertension, extrahep-
atic portal vein obstruction, tumors, pancreatitis, surgeries,
and congenital diseases [2 ,8] . Rectum is a common location for
ectopic varices, which develop in 3%-75% patients with portal
hypertension [9] and between 38% and 95% in liver cirrhosis
[8] . Probability of bleeding is considered to be low: Robertson
et al reports 2%-5% of all variceal bleeds [8] , Vidal et al reports
8% [10] , although other studies indicate the incidence might
be higher [6 ,8 ,11] . If left untreated, however, rectal varices
might lead to rupture and hemorrhage massive enough to be
fatal. 

In our patient, we opted to perform antegrade transve-
nous sclerotherapy from the transjugular approach. We suc-
cessfully used collateral vessel communications (splenore-
nal shunt, dilated marginal vein) as an antegrade approach
to access and obliterate the recurrent varices. Our liter-
ature search suggests that no similar case has been re-
ported before. We believe this approach is viable for pa-
tients with complications that would otherwise exclude
them from endovascular procedures. Furthermore, we be-
lieve our case is unique in its application of double balloon
catheters to move through the collateral vessels. While dou-
ble balloon endoscopies and enteroscopies have been de-
scribed [4] , such techniques have seen little coverage in IR
reports. 

Currently, there is no consensus or standardization on
treatment of the rectal varices, although management algo-
rithms have been proposed [8 ,12] . Endoscopic variceal liga-
tion and endoscopic injection sclerotherapy are usually the
first choice due to low invasiveness [13] , although in our case
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Fig. 3 – DSA images of the procedure. A 9Fr catheter balloon is inflated and fixed near the entry to the shunt; 5Fr catheter 
and the guidewire are advanced into the shunt (A). A 5Fr balloon is inflated and fixed against the vessel wall; 9Fr balloon is 
deflated and its catheter is advanced into the shunt (B). A 5Fr catheter with deflated balloon is slowly advanced forward (C). 
A 5Fr balloon is inflated, and the 9Fr catheter is moved closer to the 5Fr balloon; this unwinds the shunt, which now 

appears as a straight vessel (D). Microcatheter and the guidewire are advanced through the marginal vein (E). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

multiple endoscopic treatments proved unsuccessful in con-
trolling the varices. Among IR procedures, TIPS is an effec-
tive method that was introduced into rectal variceal treatment
by Katz et al. [3] . While generally safe, re-bleeding episodes
following the procedure have been reported [14] . It is also
not recommended for patients in risk of developing hep-
atic encephalopathy [5] , even though earlier studies demon-
strated success in patients with decompensated liver disease
[10] . TIPS and trans-TIPS approach were not viable in our pa-
tient due to extensive portal, superior mesenteric vein (SMV)
and inferior mesenteric vein (IMV) thrombosis. Percutaneous
transhepatic or trans-splenic obliteration [15] was abandoned
since it requires a direct puncture into the portal branch or
splenic branch—a contraindication in patients with ascites
and portal, SMV and IMV thrombosis. Balloon-occluded ante-
grade transvenous sclerotherapy from the prone position, ac-
cessed via the greater sciatic foramen and puncturing the su-
perior rectal vein has also been reported [16] . However, we had
concerns that large-volume ascites in our patient would hin-
der the procedure. Balloon-occluded retrograde transvenous
obliteration (BRTO), introduced in 1996 by Kanagawa et al [17] ,
is considered a gold standard in treating gastric varices. There
are reports in the literature that demonstrate successful man-
agement of rectal varices with this technique [13] , but it is
not applicable in most cases. This is because rectal varices
tend to develop multiple outflow vessels [13] (as in our patient,
with multiple outflow veins draining into both internal iliac
veins), and the retrograde transvenous approach is of limited
efficacy. Furthermore, studies following treatment of gastric
varices showed that BRTO does not decrease portal pressure,
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Fig. 4 – Large rectal varices seen on the DSA image before sclerotherapy (A). Post-treatment image shows virtually no 

contrast flowing through the varices (B). 

Fig. 5 – One-week follow-up contrast-enhanced CT images 
confirmed the variceal obliteration (circle). 

 

 

 

 

 

 

 

 

 

 

 

leading to development or exacerbation of esophageal varices
[5 ,8] . 

Our approach has its limitations. The pathway is not
straightforward and presupposes the existence of viable col-
lateral vessels, thus it is not guaranteed to be applicable in
every case. Furthermore, these collateral vessels, contrary to
arteries, may rupture when too much pressure is applied, thus
an utmost care must be taken during balloon inflation. 
Conclusion 

Rectal varices were accessed and treated from the transjugu-
lar approach by successfully navigating through the avail-
able splenorenal shunt and marginal vein. Double balloon
catheters may be useful in endovascular procedures to ad-
vance through meandering vessels. 

Patient consent 

Written informed consent was obtained from the patient. 
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