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Abstract: We present a case report of a patient who is a non-cirrhotic with 
portal cavernous transformation secondary to previous trauma. The patient 
presents with portal biliopathy requiring ERCP/EUS with biliary stenting. The 
patient was referred to Interventional Radiology (IR) for portal vein 
recanalization. The patient underwent a novel technique of transplenic 
access with portal vein recanalization via a gunsight technique, ultimately 
receiving a direct intrahepatic portocaval shunt (DIPS). Subsequently, his 
symptoms resolved, and the biliary stent was successfully removed. 
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INTRODUCTION 

C 
aver nous transfor mation of the portal vein (CTPV) 
results from long-standing portal vein thrombosis 
(PVT), which involves the development and di- 

lation of multiple small collateral vessels that develop 
around the portal vein in the setting of portal hyper- 
tension to bypass the occlusion. 1 These are observed in 
non-cirrhotic livers secondary to extrahepatic portal vein 
thrombosis. A complication is portal biliopathy or duc- 
topathy, which refers to biliar y obstr uction from the col- 
lateral vessels extrinsically compressing the intrahepatic 
and extrahepatic bile duct, leading to inflammation and is- 
chemic changes, culminating in peribiliary fibrosis. 2 

CASE REPORT 
A 23-year-old male presented to our institution with portal 
biliopathy requiring endoscopic retrograde cholangiopan- 
creatography (ERCP) and endoscopic ultrasound (EUS) 
with biliary stenting. He had a distant history of trau- 
matic pancreatitis that led to the development of non- 
cirrhotic por tal hyper tension, hypersplenism, esophageal 
varices that required esophageal banding five times, and 
biliary stricture. The patient underwent biliary stenting to 

relieve the stricture; however, upon biliary stent removal, 
the patient had a large volume of hemobilia ( Figure 1 a). 
Interventional Radiology (IR) was subsequently consulted 
for transjugular intrahepatic portosystemic shunt (TIPS) 
to allow portal decompression. However, due to complex 
anatomy at play, the team decided to undergo a novel tech- 
nique of transplenic access with portal vein recanalization 
via a gunsight technique, with the patient ultimately re- 
ceiving a direct intrahepatic portosystemic shunt (DIPS). 
The procedure was done with the support of general anes- 
thesia. 

Under ultrasound guidance, the splenic vein was ac- 
cessed (1b). A catheter was advanced to the portal vein 
(1c). Next, the right internal jugular vein was accessed un- 
der ultrasound guidance, and a catheter was advanced into 
the supra-hepatic inferior vena cava (IVC). Cone beam 
computed tomography (CT) was confirmed to verify the 
placement of the wires. The team then discovered that 
the patient had variant anatomy where the right hepatic 
vein was orientated in a superior horizontal position and 
deemed too distal of a target for a TIPS approach with 
potential injury to the pericholedochal varices. This dis- 
covery led to the decision to connect the IVC and portal 
vein instead. Snares were deployed in the IVC and the re- 
canalized portal vein and lined in the same plane (1d). Un- 
der fluoroscopic guidance, a needle was advanced down 
the barrel ‘gunsight approach’ (1d,1e). A guidewire was 
then advanced from the transhepatic access and snared via 
the intrajugular access and portal vein access achieving 
through and through access. Subsequently, a stent was de- 
ployed over the wire, connecting the two veins. 

Subsequent imaging showed successful stent placement 
and portal varices decompression (1f). 

DISCUSSION 
Primar y caver noma cholangiopathy refers to biliar y tract 
injuries that occur in the setting of extrahepatic portal vein 
obstruction (EHPVO) with subsequent cavernoma forma- 
tion and can result as a complication of CTPV. The most 
common causes of thrombosis and cavernous transforma- 
tion were neonatal omphalitis ( ∼30.7%), acute destruc- 
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Figure 1. Gunsight approach performed on our 23-year-old patient. (a) Pre-procedural axial-computed tomography (CT) reconstruction demonstrating 
the patient’s complex anatomy with prior biliary stent placement (orange) and cavernous transformation (white). b,c,d,e Demonstration of the gunsight 
approach. (b) Ultrasound-guided transsplenic access (yellow) of the portal vein (blue). (c) Fluoroscopic guided transsplenic access with a catheter into 
the splenic vein (red) with digital-subtracted-imaging portogram demonstrating pericholedochal varices of portal vein transformation (white). (d) 
Gunsight view of the snare from the IVC (red) and the snare from the splenic access (yellow) with a 21-gauge needle (green) connecting the IVC and 
recanalized portal vein. (e) Frontal view of the gunsight approach of the snare from the IVC (red), snare from the splenic access (yellow), and 
transhepatic needle (green). f,g , (f) Post-procedure digitally-subtracted-imaging with contrast of the DIPS (orange) connecting the portal vein and IVC 
and decompression of the portal varices. (g) Post-procedure axial-CT demonstrating successful stent placement (orange). 

tive, and chronic indurative pancreatitis ( ∼26%), with 
blunt abdominal trauma being the rarest ( ∼1.6%). 3 CTPV 
has been seen in non-cirrhotic and non-tumoral livers and 
typically presents with gastroesophageal variceal bleeding, 
hepatosplenomegaly, and development of portosystemic 
collateral veins. 4 However, diagnosis is made using ab- 
dominal ultrasound, color Doppler ultrasonography, multi- 
phase computed tomography with contrast, and magnetic 
resonance imaging (MRI). Treatment aims to reduce por- 
tal hypertension and resolve the biliary obstruction. 5 

Current recommendations suggest starting anticoagu- 
lation (AC) early (low-molecular-weight heparin, unfrac- 
tionated heparin, or direct oral-anti-coagulants) in patients 
with acute, noncirrhotic EHPVO given the fact that pa- 
tients are more likely to be predisposed to hypercoagula- 
bility (thrombotic disorder, surgery). 6 Despite this, authors 
have found that within a 1-year, 38% of patients have re- 
canalization, and 40% had findings consistent with caver- 
noma and chronic EHPVO. 7 

Given these limitations, TIPS was explored as a poten- 
tial treatment option in these patients. 8 The TIPS proce- 
dure was developed to treat patients with portal hyper- 
tension. First introduced in Germany in 1988, the pro- 
cedure involves artificially creating an intrahepatic cen- 
tral connection between the hepatic vein and the portal 
vein. 9 While effective in treating the adverse effects of 
CTPV, the procedure since inception has been complex 
and technically challenging, requiring some cases to take 
6 to 7 hours for the interventional radiologist to com- 
plete. 10 The challenge has been gaining access into the 
portal vein; thus, techniques and ‘tricks’ have been de- 
veloped to make this part easier. 11 A variation of TIPS 

was introduced in 1996 initially as the gunsight tech- 
nique, then modified to the DIPS in 2006. The premise of 
DIPS involves ultrasound-guided percutaneous puncture 
of the portal vein and the inferior vena cava, followed by a 
guidewire to connect the two compared with TIPS which 
involved connecting the hepatic and portal veins. 12 The 
gunsight technique is a method that allows initial punc- 
ture of the portal vein and inferior vena cava. Two snares 
are used; one is placed in the portal vein and the other in 
the inferior vena cava under fluoroscopy. The connection 
is then made by puncturing both snares in the same plane. 
The communication is then created by retrieving a wire 
from the IVC and then advancing the catheter from the 
transjugular approach to be snared from the portal vein 
access. 13 

EHPVO with PVT is often seen as a relative contraindi- 
cation to TIPS/DIPs, with CTPV as an absolute contraindi- 
cation given procedure technical complexity. 14 Addition- 
ally, few studies have investigated the efficacy of TIPs in 
non-cirrhotic patients with EHPVO. 15 The most extensive 
study of TIPS in non-cirrhotic patients with EHVPO with 
cavernoma was done by the Knight group of a single- 
center, retrospective cohort analysis of 39 adult patients 
evaluated up to 72-months post TIPS. All 39-patients 
achieved TIPS patency, with 87% patients maintaining 
patency and clinical improvement. At 72-months, ∼50% 
had maintained primary patency while ∼80% maintained 
patency with additional interventions (angioplasty, stent- 
ing), 16 demonstrating TIPS as a viable and effective option 
in the treatment of CTPV. 

In our case, portal recanalization was initially attempted 
with TIPS; however, we chose a transplenic access to re- 
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canalize the portal vein due to the enlarged perichole- 
dochal varix near the intrahepatic branch. A multidisci- 
plinary team discussion between IR, gastroenterology and 
transplant surgery concluded that a DIPS procedure using 
the gunsight approach would allow for better control due 
to the complicated anatomy; the angle from the hepatic 
vein was unfavorable, and there was a hypertrophied cau- 
date lobe to ensure our needle/stent placement was not ex- 
trahepatic and instead went through the liver. With the ad- 
vent of the gunsight approach, the team quickly reassessed 
the situation and used the workaround to recanalize the 
portal vein in the same procedure. A supplemental image 
is attached to show the stent place on CT coursing through 
the liver (1g). 
IMPLICATIONS 
Over the past five years, a growing body of literature sup- 
ports using transplenic access to recanalize a chronically 
occluded portal vein, which was once considered a con- 
traindication to a TIPS procedure. 17 Our patient was ex- 
tremely young with a poor prognosis, as there were no 
surgical options offered to him at our institution, and the 
patient was deemed not a transplant candidate due to his 
occluded portal vein. It is important for the IR commu- 
nity to share these novel techniques with our medical 
colleagues to help these patients with limited treatment 
options. 
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