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Abstract
Large spontaneous portosystemic

shunts in cirrhosis are implicated in recur-
rent and/or chronic persistent hepatic
encephalopathy. In long standing cases,
these shunts lead to portal vein thrombosis
and hepatic dysfunction. Balloon-occluded
retrograde transvenous obliteration (BRTO)
is an endovascular technique that is usually
employed for shunt closure in the patients
manifesting the features of chronic hepatic
encephalopathy. There are several reports
documenting systemic and portal vein
thrombosis as a part of the procedure. We
report first time a patient in whom the diffi-
cult and partial BRTO procedure led to the
extensive thrombosis of the large spleno-
renal shunt itself without sclerosant instilla-
tion.

Introduction
Hepatic encephalopathy is a syndrome

of complex neuropsychiatric manifestations
associated with hepatic dysfunction or large
porto-systemic shunts (PSS, congenital,
spontaneous, or iatrogenic).1 Large sponta-
neous PSS in cirrhotics lead to a syndrome
initially christened by Kumamoto and co-
workers as Porto-Systemic Shunt Syndrome
(PSSS). The early stages are marked by
recurrent episodes of encephalopathy in the
absence of liver failure; while late and very
late stages are characterized by more fre-
quent episodes of encephalopathy or chron-
ic persistent encephalopathy in the presence
of portal vein thrombosis and hepatic dys-

function (Saad Classification).2 Large PSS
can be associated with esophageal, gastric
or ectopic varices, and those that do not
pass through the walls of viscera are not
associated with ectopic varices. The most
common type of shunt is the gastro-renal
shunt (GRS) with isolated gastric or gastro-
esophageal varices. Spontaneous spleno-
renal shunts (SSRS) are also associated
with gastro-esophageal or ectopic varices.
Portosystemic shunts have two important
clinical manifestations in the patients of
portal hypertension and cirrhosis. They
either contribute to a difficult to manage
acute variceal bleeding or results in recur-
rent and chronic hepatic encephalopathy. In
either case, the balloon occluded transve-
nous obliteration of these shunts with
variceal embolization remains an important
aspect in management.3 Shunt occlusion is
traditionally done by BRTO, wherein GRS
is accessed through the left renal vein from
a transjugular or transfemoral route and bal-
loon catheter occlusion followed by scle-
rosant injection for obliteration is per-
formed. There are certain modifications of
BRTO, which are employed in the occlu-
sion of other types of spontaneous shunts,
namely balloon-occluded anterograde trans-
venous occlusion (BATO, through direct
percutaneous portal vein approach), coil
assisted (CARTO) or plug assisted
(PARTO) transvenous obliteration. In the
presence of a patent portal vein and varices,
PSS should be obliterated with BRTO tech-
nique. The bland occlusion of a shunt with
coils or vascular plugs could lead to a high
variceal pressure and catastrophic bleeding.
However, in the absence of varices,
CARTO or PARTO are the safest options.4
The complications of BRTO include
variceal bleeding, ascites, and the worsen-
ing of liver function. Local complications
include the thrombosis of systemic or portal
veins. Herein, we present an interesting
patient with chronic persistent hepatic
encephalopathy associated with large SSRS
in whom an incomplete or difficult BRTO
procedure was carried out without balloon
occlusion or sclerosant instillation, which
led to spontaneous thrombosis of the whole
shunt with partial thrombosis of splenic
vein. The former aspect has not yet been
described in the literature [catheter associat-
ed transvenous occlusion (CATO)].

Case Report
A 52-year-old man diagnosed with cir-

rhosis secondary to alcohol use having a
history of recurrent attacks of alteration in
sensorium was hospitalized thrice in the
preceding three weeks. One month ago, his

wife noticed recurrent slurring of speech,
symmetric tremors of both upper and lower
limbs, lack of movements and slow
responses to commands. Three months ago,
the patient complained memory loss and
sleep reversal to a local physician. He quit-
ted alcohol use four months ago and was not
a substance abuser. On admission to our
hospital, clinical examination revealed him
as a disoriented patient with slurred speech,
masked facies, upper and lower limb rigidi-
ty without cranial nerve deficits or focal
motor weakness and a modified Rankin
score (mRS) of 5. His blood chemistry tests
revealed arterial ammonia (138 µg/dL; nor-
mal <75 µg/dL), aspartate aminotransferase
(AST, 52 U/L; normal 7-38 U/L) and ala-
nine aminotransferase (ALT, 39 U/L; nor-
mal 4-43 U/L). The blood counts, blood cul-
tures, urinalysis, serum sodium, potassium,
magnesium, ionized calcium concentrations
and blood gas analyses were normal. An
abdominal ultrasound showed cirrhotic
liver with splenomegaly and peri-splenic
collaterals without ascites. The computed
tomography of the brain showed diffuse
mild cerebral atrophy, while a bedside elec-
troencephalogram did not show any epilep-
tiform activity. The magnetic resonance
imaging of the brain was suggestive of the
symmetric T1 hyperintensities of the basal
ganglia, caudate and putamen, consistent
with chronic hepatic encephalopathy. The
patient was managed medically with oral
disaccharides, lactulose enemas, and intra-
venous L-ornithine-L-arginine with added
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zinc and thiamine supplementation without
improvement in rigidity, tremors or sensori-
um after 72 hours. Subsequently, the com-
puted tomography of the abdomen was per-
formed, which revealed a large tortuous
splenorenal shunt (1.4 cm), multiple peri-
splenic collaterals, hugely dilated left renal
vein in the background of cirrhosis and por-
tal hypertension (Figure 1A-C) without any
evidence of hepatocellular carcinoma or
portal vein thrombosis. Upper gastrointesti-
nal endoscopy revealed grade 1 esophageal
varices but no gastric or ectopic varices. In
the view of PSSS and hepatic Parkinsonism,
the patient was planned to undergo BRTO.
A written informed consent was obtained
from the patient. Under conscious sedation,
right common femoral vein was accessed
and a 6F vascular access sheath (Cook
Medical, Bloomington, Indiana) was
placed. The selective cannulation of the left
renal vein was performed with the use of a
5F angiographic catheter (C2 Cook
Medical) which was then replaced with a
flexible straight sheath (12 F, 45 cm, Flexor
Check-Flo, Mullin design, Cook Medical).
Thereafter, a 4F angled glide catheter
(MPA/C2 Slip Cath, Cook Medical) was
employed for shunt cannulation (Figure
1D). The acute angulation of the collateral
opening into the shunt made the cannulation
difficult. A 4F curved glide catheter was
then used to correctly cannulate the shunt.
The glide catheter was then replaced with a
balloon catheter over a stiff guide wire
(AES, Cook Medical). However, the intro-
duction of the balloon catheter was found to
be difficult due to the posteriorly placed tor-
tuous splenic collateral complex acutely
opening into the shunt. The exchange of the
flexible straight sheath with Ansel modifi-
cation of the Mullin design (Cook Medical)
was also futile in balloon catheter introduc-
tion. We also used Equalizer balloon®
(Boston Scientific, Massachusetts, USA)
and Reliant® balloon (10mm, Medtronic,
Minnesota, USA) in addition to biliary
extraction balloon (Boston Scientific,
Massachusetts, USA). In order to avoid a
prolonged requirement of anesthesia, the
procedure was abandoned and another
attempt was made after 48 hours. This time
again the repeat attempt of cannulating the
shunt was found to be futile. An intra-proce-
dural Doppler ultrasonography showed par-
tial thrombosis of the splenic vein at the
junction of the splenorenal shunt with the
complete thrombosis of the collateral com-
plex and the splenorenal shunt (Figure 1E).
The computed tomography of the abdomen
confirmed these findings (Figure 1F). One
week after the procedure, the shunt
remained completely thrombosed with
improvement in the grade of hepatic

encephalopathy from 3 to 1, arterial ammo-
nia decreased to 98 µg/dL with improve-
ment in mRS to 3.

Discussion
The closure of large SPSS with BRTO

technique has been found to improve recur-
rent and chronic persistent hepatic
encephalopathy. The procedure leads to
thrombotic occlusion of the varices when
the sclerosant traverses through the PSS
while the variceal blood flow is halted in the
presence of retrograde balloon occlusion.
The feeders of the variceal complex also
thrombose in the presence of adequate stag-
nation and reflux of sclerosant within the
shunt. The veins of the systemic and portal
system in a close proximity of the shunt
complex are also affected by thrombus
extension.5 This aspect of BRTO was stud-
ied by Cho et al. In their study on 60
patients with liver cirrhosis undergoing
BRTO to treat gastric variceal bleeding, 14
thrombi developed in 13 systemic and por-
tal veins of nine patients (15%) post proce-
dure during the follow up period. The
affected regions included splenic vein, left
renal vein, and main portal vein. The
authors also described the thrombus based
on CT attenuation values. During the follow

up (range 5-25 months), highly attenuated
thrombi (possibly iodized oil deposit) dis-
appeared completely, while low attenuated
thrombi (true thrombus) partially resolved
or progressed completely to occlude the
affected vein.6

However, in our patient, we could not
complete the BRTO procedure due to the
difficult collateral anatomy during the first
attempt and due to the complete obliteration
of the shunt system during the second
attempt. Our patient underwent prolonged
and multiple catheter manipulations within
the shunt and the variceal systems as the
part of wire exchanges. Vascular injury sec-
ondary to the catheter and wire manipula-
tions leading to thrombosis within spleno-
portal venous system (but not in large
shunts) has been reported earlier in BRTO
patients.7 In our patient, it was surprising to
find that the inadvertent catheter related
obliteration of the venous shunt system had
already taken place during the second
attempt − a goal we aimed to achieve with
the BRTO procedure − making the current
procedure a sort of Catheter Assisted
Transvenous Obliteration (CATO) of the
shunt. In our patient, such total obliteration
was possible mainly as the shunt was not
associated with esophageal, gastric or
ectopic varices, thereby allowing for exten-
sive thrombus development within the
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Figure 1. Computed tomography (CT) three-dimensional reconstruction of the collateral
system and spleno-renal shunt (A); large tortuous spleno-renal shunt arising from the left
renal with dilated left renal vein of CT venography (B); fluoroscopic real time image of
dilated left renal vein with contrast dye escape into the shunt without opacification of
inferior vena cava (IVC, C); multiple guide wire introduction into the large shunt
through cannulation of tortuous collateral (D); fluoroscopic real time image of shunt
cannulation 48 hours later, after the first attempt, revealing complete collapse of the col-
laterals and shunt with opacification of less dilated left renal vein and IVC (E); correspon-
ding CT venography revealing complete shunt thrombosis and collateral system collapse
without renal vein dilatation (in comparison to B).

Non
 co

mmerc
ial

 us
e o

nly



                                    [Gastroenterology Insights 2017; 8:6906]                                                      [page 53]

whole shunt system. 
To the best of our knowledge, this is the

first report on catheter associated total oblit-
eration of large SPSS in a cirrhotic patient.
However, how long such obliteration lasts
without recanalization remains to be seen
during the follow up. In such a scenario, we
advise to perform CARTO, which is quicker
and with minimal adverse events. This acci-
dental shunt obliteration however simulated
a functional BRTO, leading to the improve-
ment in hepatic encephalopathy grades and
disability scores in the patient. In future, in
difficult to perform BRTO cases, CATO
could be a temporizing salvage technique.
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