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Abstract
Portal vein thrombosis is an uncommonly reported com-
plication of percutaneous transhepatic cholangiography 
(PTC). A thorough review of the available literature 
shows no reported cases. In this case, a 29 year old fe-
male presented on two separate occasions with portal 
vein thrombosis following PTC without drain placement. 
This unusual complication of image guided percutane-
ous biliary access is unreported in the literature and 
prompted evaluation of the patient’s coagulation pa-
rameters. A thrombophilia screen demonstrated a mu-
tation in the Prothrombin (Factor Ⅱ) gene. A thorough 
literature review shows no reported cases of portal vein 
thrombosis following percutaneous biliary access, is an 
unusual complication, and should raise suspicion of an 
underlying pro-coagulant state.
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INTRODUCTION
Genetic predisposition to hypercoagulability occurs with a 
number of  inherited abnormalities including Factor Ⅴ Lei-
din mutation, Factor Ⅱ mutation and protein C and S defi-
ciencies. Prevalence in the normal population is somewhat 
variable depending on the specific mutation with published 
rates in European populations of  8.8%-15% for Factor 
Ⅴ Leidin mutation, 1.7%-3% for Factor Ⅱ mutation, and 
0.2%-0.4% and 0.03%-0.13% for Protein C and Protein 
S respectively[1]. Such risk factors not only predispose to 
more common thrombotic complications such as lower 
extremity deep venous thrombosis but also thrombosis 
in unusual anatomic sites or following low risk insults. 
Here we present a case of  a young patient who developed 
thrombosis in an unusual location (segmental portal vein 
branches) following a procedure with no reported inci-
dence of  portal vein thrombosis which prompted screen-
ing for an underlying hypercoagulable state.

CASE REPORT
Background and initial percutaneous transhepatic 
cholangiography
A 29-year-old female was admitted electively to the inter-
ventional radiology service for percutaneous transhepatic 
cholangiography (PTC). The patient had a complex surgi-
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cal history significant for a Roux en Y gastric bypass for 
morbid obesity 8 years prior. Three years following this 
she underwent laparoscopic cholecystectomy complicated 
by a bile leak from the gall bladder bed. In the subse-
quent three years she had ongoing upper abdominal pain 
and intermittently mildly elevated liver function tests. A 
contrast-enhanced computed tomography (CT) dem-
onstrated mild intra- and extrahepatic biliary dilatation. 
Given her gastric bypass surgery, investigation with endo-
scopic retrograde cholangiopancreatography (ERCP) was 
not attempted and she underwent a diagnostic PTC at an 
outside hospital via a left lobe approach and left hepatic 
duct access. The cholangiogram revealed mildly dilated 
intrahepatic ducts but no flow of  contrast into the duo-
denum. A 0.018 in wire was passed through the ampulla 
into the bowel resulting in rapid decompression of  the 
biliary tree into the duodenum. At the time, the passage 
of  the guide wire was thought to have displaced a small 
distal common bile duct stone. Free passage of  contrast 
into the duodenum was seen at the end of  the procedure. 
The catheter and wire were removed completely leaving 
no residual biliary access. The patient was discharged well 
the following day.

Two days following the PTC, the patient returned 
complaining of  abdominal pain, nausea and vomiting. A 
contrast-enhanced CT scan performed at the time dem-
onstrated new left portal vein thrombosis. The patient 
was started on a systemic heparin infusion per hospital 
protocol and transferred to our institution. Of  note the 
patient had no history of  oral contraceptive use. Liver 
function tests were checked and demonstrated an el-
evated total bilirubin (11.9 mg/dL), and magnetic reso-
nance cholangiopancreatography (MRCP) was performed 
demonstrating persistent left portal vein occlusion with 
filling defects in a dilated left hepatic duct consistent with 
hemobilia. The heparin infusion was discontinued after 
2 d (due to concern for ongoing hemobilia) and a repeat 
MRCP performed 5 d later showed resolution of  the left 
lobe intrahepatic biliary dilatation.

Over the next 5 mo, repeat MRCP examinations re-
vealed persistent left portal vein occlusion with progres-
sive secondary left lobe atrophy. In this period the patient 
had two hospital admissions with upper abdominal pain, 
fever and elevated liver function tests. Given the patients 
on going symptoms and imaging findings of  progressive 
left hepatic lobe atrophy a decision was made to perform 
a left hepatic lobectomy. Histopathology of  the resected 
liver confirmed chronic portal vein occlusion with stage 
Ⅲ fibrosis. Over the next 19 mo (and almost 8 years after 
the gastric bypass surgery) the patient continued to have 
upper and lower abdominal pain with multiple visits to 
the emergency department. Upper and lower GI camera 
endoscopy, capsule endoscopy and MR enterography 
were all within normal limits. Repeat MRCPs showed 
stable, mild, right lobe intrahepatic biliary dilatation. 

A contrast-enhanced CT scan revealed that she had a 
re-accumulation of  fluid above the gallbladder fossa in her 
surgical resection bed measuring approximately 3.2 cm ��×� 
2.6 cm. Her liver function tests in the emergency depart-
ment included an alanine aminotransferase (ALT) of  105 

IU/L, an aspartate aminotransferase (AST) of  89 IU/L, 
and alkaline phosphatase (AP) of  207 IU/L. Despite 
only mildly abnormal values, given the patient’s clinical 
history of  recurrent episodes of  upper abdominal pain 
combined with suggestion of  mild biliary-ductal dilata-
tion on cross-sectional imaging, the primary hepatobili-
ary surgeon requested that a PTC be performed of  the 
remaining right hepatic biliary tree to evaluate the biliary 
anatomy, look for subtle strictures, and assess for possible 
flow stasis.

Second PTC
The patient underwent general anesthesia for the PTC 
procedure. Peri-procedural antibiotics were administered 
(Ceftriaxone 1 g Ⅳ) per our institutional protocol. Her liv-
er function tests on the day of  procedure were essentially 
normal (ALT 50 IU/L, AST 24 IU/L, AP 78 IU/L, total 
bilirubin 0.8 mg/dL). In addition the patient’s basic coag-
ulation profile was within normal limits with a prothrom-
bin time (PT) of  12.4 s, partial thromboplastin time (PTT) 
of  24.8 s and international normalized ratio (INR) of  1.0. 
A right lobe PTC was performed via a right intercostal ap-
proach using a 21 gauge, 15 cm long hollow-bore access 
needle (Percutaneous Entry Thinwall Needle, Cook Medi-
cal, Bloomington, IN). Using fluoroscopic guidance, the 
needle was advanced percutaneously into the right lobe 
hepatic parenchyma, and contrast was injected to opacify 
the biliary tree. A total of  three passes were performed. 
Once biliary tree needle access was obtained through a 
peripheral biliary duct in Segment Ⅷ, a 0.016 in guidewire 
(Headliner, Terumo, Tokyo, Japan) was advanced into the 
biliary tree. The needle was exchanged for the 3Fr inner 
dilator of  an introducer sheath set (Accustick Sheath Set, 
Boston Scientific, Natick, MA). Cholangiography was 
then performed with contrast injection (75 cc, Optiray 
320, Mallinckrodt Inc, Hazelwood, MO), and images were 
obtained in multiple projections. Cholangiography dem-
onstrated a non-dilated right biliary system, without a vis-
ible stricture, and rapid passage of  contrast through the 
common bile duct into the duodenum (Figure 1). Given 
the normal findings, no intervention was required (either 
biliary ductal dilatation or percutaneous drain placement). 
The 3Fr inner dilator was withdrawn from the biliary 
system, and the peripheral hepatic parenchymal tract was 
embolized with Gelfoam slurry (Surgifoam, Ferrosan, 
Soeborg, Denmark); cut into 2 mm cubes and mixed with 
10 cc Optiray 320 contrast (using a three-way stopcock) 
under fluoroscopic guidance, as is standard practice in our 
department. No opacification of  the biliary tree was iden-
tified on administration of  the Gelfoam slurry.

The patient tolerated the procedure well, was admit-
ted overnight for observation and discharged home well 
the next day. The patient represented to the emergency 
department������������������������������������������       �����������������������������������������     48 h�������������������������������������     ������������������������������������   post-procedure with worsening bloat-
ing, nausea, vomiting, mid abdominal pain and a fever to 
1010F. Her liver function tests were ALT 148 IU/L, AST 
74 IU/L, AP 174 IU/L, and a total bilirubin 1.2 mg/dL, 
increased since the PTC. Given this abnormal clinical 
presentation following PTC the patient was admitted for 
further evaluation.
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A contrast-enhanced CT demonstrated new right por-
tal vein branch thrombosis in Segment Ⅷ (correspond-
ing to the segment and site in which biliary access had 
been obtained) (Figure 2). Of  note, the main portal vein 
was patent. The patient was admitted and started on a 
systemic heparin infusion (per institutional protocol). Ad-
ditionally, given the unusual nature of  this complication, 
and the patient’s history of  having a similar complication 
of  portal vein branch thrombosis after a prior PTC, a he-
matology consult was recommended. A hypercoagulabil-
ity work up was performed. The patient was found to be 
heterozygous for the prothrombin/Factor Ⅱ (G20210A) 
mutation. Other assays including Factor Ⅴ Leidin, anti-
thrombin Ⅲ, protein S and protein C were negative. Of  
note the patient was negative for lupus anticoagulant auto-
antibody.

The patient was subsequently transitioned to oral an-

ticoagulation with warfarin for 6 mo.
A repeat contrast-enhanced CT 6 wk following PTC 

demonstrated persistent segmental portal vein thrombosis 
without progression, and with a wedge-shaped peripheral 
area of  hyperarterialized perfusion involving Segment Ⅷ.

DISCUSSION
Portal vein thrombosis
Portal vein thrombosis (PVT) was first described in 1868 
by Balfour and Stewart and is an uncommon but poten-
tially life threatening condition[2]. In the absence of  un-
derlying liver disease/cirrhosis (where the reported prev-
alence of  PVT is as high as 16%[3]), PVT in the general 
population is considered rare with a prevalence of  1% re-
ported in a 24 000 patient autopsy study from Sweden[4]. 
Risk factors for the development of  PVT can be divided 
into local and systemic causes. Systemic risk factors can 
be further subdivided into inherited prothrombotic risk 
factors such as Factor Ⅴ Leidin mutation, Factor Ⅱ mu-
tation and Protein C and S deficiencies. Acquired systemic 
risk factors include myeloproliferative disorder, antiphos-
pholipid syndrome and paroxysmal nocturnal hemo-
globinuria. Administration of  oral contraceptives also 
increases risk. Local causes include cirrhosis, pancreatitis, 
upper abdominal lymphadenopathy and abdominal sepsis 
such as diverticulitis or appendicitis. Reported iatrogenic 
causes include trauma during hepatobiliary surgery (es-
pecially liver transplantation), splenectomy, umbilical vein 
catheterization in the neonatal period and open and per-
cutaneous portosystemic shunt procedures (TIPS)[5].

PVT and percutaneous liver interventions
There are three isolated reports of  PVT following percu-
taneous liver interventions. Habu et al[6] describe a case of  
PVT following percutaneous ethanol injection for treat-
ment of  HCC. Zheng et al[7] outline a case of  portal vein 
thrombosis following radiofrequency ablation of  a focal 
HCC. Finally, a recent case report from Kasahara et al[8] 
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Figure 1  Fluoroscopic spot image from the second percutaneous transhepatic cholangiography procedure performed in the right lobe. A: On this fluoro-
scopic spot image from the second percutaneous transhepatic cholangiography procedure performed through the right biliary system, the small 3Fr inner cannula (white 
arrow) is seen traversing the right hepatic lobe. Contrast opacification demonstrates filling of the right intrahepatic ducts and common bile duct, all normal in caliber. 
There is also brisk flow through the ampulla into the duodenum (white arrowheads); B: Delayed fluoroscopic image demonstrates complete emptying of the biliary 
system with contrast flowing forward into the duodenum and jejunum, without evidence of a biliary stricture. The 3Fr inner cannula was then removed and tract embo-
lization was performed without incident.
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Figure 2  Contrast-enhanced computed tomography images before the 
percutaneous transhepatic cholangiography demonstrate a patent Seg-
ment Ⅷ portal vein branch that developed localized portal vein throm-
bosis after the procedure. A: A coronal reformatted image from a contrast-
enhanced computed tomography (CT) image demonstrates that the portal vein 
branches (white arrow) to Segment Ⅷ are patent; B: A coronal reformatted 
images from the contrast-enhanced CT scan performed when the patient pre-
sented to the emergency room 48 h after the percutaneous transhepatic chol-
angiography (PTC) procedure demonstrates thrombosis of a segmental and 
several subsegmental portal vein branches (white arrow) in Segment Ⅷ, in the 
same location where the PTC was performed.
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describes a bilioportal fistula and portal vein thrombosis 
in a pediatric liver transplant patient thought to be sec-
ondary to previous percutaneous biliary catheter place-
ment. There are no reports in the literature describing 
intra or extra hepatic portal vein thrombosis following 
PTC alone. 

Case discussion
The occurrence of  PVT on two separate occasions fol-
lowing uncomplicated diagnostic PTC raised suspicion 
of  an underlying hypercoagulable state. The lack of  data 
describing PVT following PTC is surprising given inad-
vertent portal vein cannulation frequently occurs when 
trying opacify the biliary tree, albeit with a 21G needle. 
Although this may simply be secondary to under report-
ing or under-diagnosis, it is likely that PVT likely occurs 
to a lesser degree in normal patients following PTC or 
PTBD, is either clinically occult, goes undetected, or re-
solves quickly. Furthermore, given the relative paucity of  
reports of  clinically apparent post-PTC PVT in normal 
patients, this may require a two-hit process, in which 
patients already have an underlying susceptibility to hy-
percoagulability and are then exposed to iatrogenic injury 
to the portal vein branch wall during PTC. As such, we 
believe that the development of  portal vein thrombosis 
following PTC in the absence of  a known hypercoagula-
ble state merits investigation of  the patient’s coagulation 
status for systemic risk factors.

A mutation in the Factor Ⅱ gene was first described 
by Poort et al[9] in 1996. The mutation results in increased 
prothrombin synthesis with resulting elevated serum 
prothrombin concentration. The prothrombin/Factor 
Ⅱ (G20210A) mutation is present in approximately 2% 
of  the population and is estimated to incur a three fold 
increase in risk for thromboembolism[10]. A metaanalysis 
from Dentali et al[11] suggests a strong association be-
tween PVT and the prothrombin/Factor Ⅱ (G20210A) 
mutation (4.5 fold increase in risk). A weaker association 
was noted between PVT and the Factor Ⅴ Leidin muta-
tion (2 fold increase in risk). They further suggest that 
all patients with PVT should undergo assessment for the 
prothrombin/Factor Ⅱ (G20210A) mutation even in the 
absence of  a precipitating event such as surgical interven-
tion. A study from Chamouard et al[12] found a statistically 
significant increase in frequency of  Factor Ⅱ mutation 
in patients with previously “idiopathic” PVT when com-
pared to controls or patients with lower extremity deep 
venous thrombosis Again the author suggests long term 
anticoagulation in Factor Ⅱ mutation patients with a his-
tory of  PVT.

Given the availability of  rapid PCR assays for pro-
thrombotic genetic mutations, consideration could be 
given to including this in the routine pre procedure work 
up of  patients undergoing percutaneous biliary proce-
dures. Whether the presence of  a prothrombotic mutation 
would change procedural technique, periprocedural anti-
coagulation or imaging follow up is unclear however[13].

No firm guidelines exist on the management of  pa-
tients with inherited risk factors for PVT. In our patient, 

the development of  PVT on two occasions, at two in-
stitutions over a 5 year period following relatively minor 
trauma to the biliary tree prompted the hematology ser-
vice to start warfarin therapy. 

Symptomatic portal vein thrombosis following PTC 
is unreported in the literature. In our patient, the combi-
nation of  a previously unreported iatrogenic risk factor 
(PTC) with an inherited risk factor (Factor Ⅱmutation) 
likely combined to result in symptomatic intrahepatic 
portal vein thrombosis. We believe portal vein thrombosis 
following PTC in the absence of  a known hypercoagu-
lable state merits investigation of  the patient’s coagulation 
status for inheritable risk factors. Patients with known 
Factor Ⅱ mutation be at higher risk for PVT and may 
require periprocedural anticoagulation therapy if  hepato-
bilary interventions are considered.
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