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Magnetic Resonans Imaging Of Intrapancreatic Collaterals in Portal
Vein Thrombosis With And Without Cirrhosis

Sirozu Olan ve Olmayan Hastalarda Portal Ven Trombozunda Intrapankreatik Kollaterallerin Manyetik
Rezonans Gordintiilemesi

Nuray Haliloglu, Esra Ozkavukcu, Ayse Erden

Ankara University Faculty of Medlicine Department of Radiology
Aim: To evaluate the frequency of intrapancreatic collaterals in patients with cavernous
transformation of the portal vein, in cirrhotic and non-cirrhotic groups.

Materials and Methods: We evaluated MR angiography images of 41 patients with cavernous
transformation of the portal vein. Twenty-one of these patients had cirrhosis (Group I), and 20
patients had other causes of portal vein thrombosis (PVT) (Group Il). MR studies were
performed between September 2006-February 2010 using 1-T MRI system. MR images were
reviewed by two radiologists, for the presence of intrapancreatic collaterals and the extension
of the PVT.

Results: Intrapancreatic collaterals were present in 25 of 41 (61%) patients (11 patients in
Group |, 14 patients in Group ll). Statistically there was no significant difference between the
two groups (p>0.05). Mass effect caused by the intrapancreatic collaterals was not detected in
any of our patients. The PVT was extending to the superior mesenteric vein and/or splenic vein
in 22 of the 25 patients (88%) with intrapancretic collaterals.

Conclusion: Intrapancreatic collaterals are common in patients with cavernous transformation
of the portal vein. Cirrhosis does not seem to affect the frequency of intrapancreatic
collaterals. The extension of PVT plays the major role in the formation of intrapancreatic
collaterals.
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Amag: Sirotik ve sirotik olmayan gruplarda portal vende kavernoz transformasyonu olan
hastalarda intrapankreatik kollaterallerin sikhgini arastirmaktir.

Materyal ve Metod: Portal vende kavernoz transformasyonu olan 41 hastanin MR anjiyografi
gorintuleri degerlendirildi. Bu hastalarin 21’inde siroz vardi (Grup ) ve 20 hastada portal ven
trombozunun (PVT) diger nedenleri mevcuttu (Grup Il). MR incelemeleri Eyltl 2006- Subat 2010
tarihleri arasinda 1-T MRG cihazinda yapildi. MR goruntuleri, intrapankreatik kollaterallerin
varligi ve PVT'nin yayginhgi acisindan iki radyolog tarafindan degerlendirildi.

Bulgular: intrapankreatik kollateraller 41 hastanin 25’inde (%61) mevcuttu (Grup I'de 11 hasta,
Grup II'de 14 hasta). Istatistiksel olarak iki grup arasinda anlaml bir fark yoktu (p>0,05).
Hastalarimizin  hi¢birinde intrapankreatik kollaterallere ikincil kitle etkisi saptanmadi.
intrapankreatik kollateralleri olan 25 hastanin 22'sinde (%88) PVT superior mezenterik vene
ve/veya splenik vene uzaniyordu.

Sonug: Portal vende kavernéz transformasyonu olan hastalarda intrapankreatik kolateraller sik
gorulir. Siroz intrapankreatik kollaterallerin sikhgini etkilememektedir. Intrapankreatik
kollaterallerin gelisiminde ana etken PVT’nin yayilimidir.

Anahtar Sozcukler: Pankreas, Portal ven, Manyetik Rezonans Anjiyografi,Siroz

Portal vein thrombosis (PVT) can of the portal venous system (1).
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described in the literature (4-6) but
as far as we are concerned these
collaterals are not mentioned in
cirrhotic patients.

The aim of this study is to evaluate the

frequency  of  intrapancreatic
collaterals in  patients with
cavernous transformation of the
portal vein, in cirrhotic, and non-
cirrhotic groups. We
retrospectively investigated
whether the presence of cirrhosis
affects the development of
intrapancreatic collaterals.

Materials and Methods

Patient Population:
Forty-one patients with cavernous

transformation of the portal vein
were enrolled. Cavernous
transformation of the portal vein
was shown on MR images, as
multiple collateral vessels which
developed in porta hepatis, and
replaced the obstructed portal vein.
There were 25 male, and 16 female
patients with a mean age of 42
years (21-61 years).

Patients were divided into two groups;

group I included 21 patients with
histopathologically proven
cirrhosis. Group II consisted of 20
patients with other causes of PVT,
including  polycythemia  vera,
protein C deficiency, essential
thrombocythemia, or
undetermined etiology. Nomne of
the patients in group II had
clinical, radiological or laboratory
findings indicating cirrhosis.

Patients with a pancreatic disease, or

an intraabdominal mass were not
enrolled in the study. As this was a
retrospective study we could not
obtain informed consent from the
patients.

MR Imaging:

MR studies were performed between

September  2006-February 2010

Hardcopy = MR

using the same 1-T MRI system
(Signa LX Horizon; General
Electric Medical Systems,
Milwaukee, WI) using phase array
coils. Images were acquired with a
breath-hold three-dimensional (3D)
fast-spoiled gradient recalled (3D
FSPGR) sequence in the coronal
plane.

The sequence was started following a

delay of 14-17 s after the manual
injection of 0.2 mmol/kg of
gadolinium chelate. Four
consecutive sets of images were
obtained at arterial, early and late
portal venous, and hepatic venous
phases. The imaging parameters
were as follows: TR: 6 ms, TE: 1.2
ms, flip angle: 20, bandwidth: 31.2
or 625 kHz, image matrix:
256x160 or 256x128, field of view:
40-48 cm, and the section
thickness was 4 mm. Scanning time
ranged from 12 to 24 s (mean time
16 s) for each set of images. All
images were reconstructed on the
workstation (Advantage Windows,
version 3.1; GE  Healthcare,
Milwaukee, Wisconsin, USA)
using maximum intensity
projection (MIP) technique. In
order to overview the portal
venous system in the axial plane
postcontrast  fat-suppressed  fast
spoiled gradient echo images (TR,
120 ms; TE, 6.3 ms; FA, 90
degrees; BW, 20.83; FOV, 32-40;
slice thickness, 7 mm; spacing, 1.5
mm; matrix, 256 x160; NEX
[number of excitations], 1) of the
upper abdomen  were also
obtained.

Image Interpretation:

images  were
retrospectively reviewed by two
radiologists, for the presence of
collateral vessels in the pancreas
(intrapancreatic collaterals) and the
extension of the PVT. When
intrapancreatic  collaterals were
detected, mass effect (displacement,

encasement  or  invasion  of
neighboring structures, perilesionel
edema, enlargement of the
pancreas) was investigated on the
postcontrast fat-suppressed
gradient echo  images. The
craniocaudal size of the spleen was
measured. The location of
portosystemic collateral vessels,
and the presence of
pericholedochal = collaterals were
also noted. Final decision was
made in consensus.

Pearson ~ Chi-Square  test  was
performed to compare the two
groups. p value less than 0.05 was
accepted as significant.

Results

Intrapancreatic  collaterals  were
present in 25 of 41 (61%) patients
(11 of Group I patients and 14 of
Group II patients). Statistically
there was no significant difference
between the two groups (p=0.248)
(Figures 1, 2). In contrast with the
previous reports, mass effect caused
by the intrapancreatic collaterals
was not detected in any of our
patients, thus there was no
diagnostic dilemma (Figure 3).

Figure 1: A-48 year old man with cirrhosis,

and PVT extending towards superior
mesenteric  vein, and splenic vein.
Intrapancreatic collaterals are well
demonstrated on axial plane postcontrast fat-
suppressed fast spoiled gradient echo image
(arrows).
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Figure 2: Mild intrapancreatic collaterals are
demonstrated on postcontrast fat-

suppressed fast spoiled gradient echo image
of a 21-year old non-cirrhotic man with PVT.

Figure  3:  Significant amount of
intrapancreatic collaterals are seen in the
pancreas head on postcontrast fat-
suppressed fast spoiled gradient echo image
(arrow) without any mass effect.

The portal vein thrombosis was
extending to the Superior Mesentenc
Vein (SMV) and/or splenic vein in 21
of 25 patents (84%) with
intrapancretic collaterals. Eleven of
these 25 patients had extension of the
thrombosis both to the splenic vein,
and Superior Mesentenc Vein (SMV).
Only one patient (4%) had extension
of the thrombosis to the splenic vein
alone. Four patients (16%) had patent
SMV, and splenic vein. In three
patients, intrapancreatic collaterals
were not seen despite the extension of
the thrombus to the SMV, and the
splenic vein.

Nine patients (two in group 1, seven in
group II) had  undergone
splenectomy. The mean
longitudinal size of the spleen was
19 cm in both group I (12-24 cm),
and group II (11-25 cm).

The most frequently seen collateral
vessels in group I were the

paraoesophageal collaterals (in 12
of 21 patients). Pericholedochal
collaterals were seen in five of the
21 (24%) patients in group I, and
10 of the 20 (50%) patients in
group II (Figure 4).

Figure 4: Similar amount of intrapancreatic
collaterals are seen in the pancreas head
(arrows in A and B) in patients with cirrhosis
(A), and essential thrombocythemia (B). Note
the paracholedochal collaterals in both
patients (small arrow in A). Pericholecystic
collaterals are also seen (small arrow in B).

Discussion

There is a rich venous blood flow in
and around the pancreas towards
the portal vein, SMV, and splenic
vein (7). With the advent of high
resolution scanners, thin calibered
pancreatic vessels can usually be
well demonstrated, and in case of a
pancreatic tumor they are carefully
examined to detect or exclude
vascular invasion. Dilatation of the
pancreatic veins, especially
peripancreatic veins, can indicate
the extension of a pancreatic tumor
to the neighboring structures,
particularly to the duodenum (8).
Nevertheless the only cause of
dilated pancreatic veins is not a

pancreatic tumor, and these
enlarged vessels may also indicate
anastomoses by-passing an
obstructed vein or retroperitoneal
or  mesenteric  pOrtosystemic
collaterals in portal hypertension.
In most of the patients the
drainage course of the collateral
vessels has a complex, and
extensive nature (9).

The causes of non-neoplastic PVT in
cirrhotic patients are the reduced
portal flow and the parenchymal
disarchitecture. The prevalence is
higher in patients with more severe
liver disease. It is usually
asymptomatic but can present with
symptoms like abdominal pain and
fever, or with life-threatening
complications, such as variceal
bleeding (10). The collateral veins
develop gradually, and in the
chronic stage, the portal vein itself
may not be visualised among the
network of collateral vessels, so
called portal cavernoma (11). The
thrombosis preferentially extends
towards the SMV, and causes
intestinal ischemia (10). The acute
occlusion of SMV can cause severe
symptoms but if the thrombus
extends slow enough for the
collateral vessels to develop, the
symptoms  would  be less
prominent. Even in the subacute
phase of thrombosis  some
collaterals can be detected around
the pancreas head (12).

When the splenic vein is occluded,
short gastric, left gastric, omental
veins, and gastroepiploic vein tend
to dilate. The gastroepiploic vein
terminates in the gastrocolic trunk,
which drains into the SMV at the
level of the pancreas head (1).
Therefore pancreatic collaterals can
be expected in splenic vein
thrombosis, especially in, and
around the pancreatic head. In
patients with PVT the extent of
the thrombus, and the amount,
and  localization  of  portal
cavernoma should be screened, and
noted on MR angiography.
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An

important  component  of
intrapancreatic collaterals are the
varices of the paracholedochal, and
epicholedochal plexi which ensure
the venous drainage of the
common bile duct (CBD). The
veins of the paracholedochal plexus
ascend along the course of the
CBD just parallel to it, and they
drain into the gastric veins, the
pancreaticoduodenal vein, and the
the portal vein (13). The varices of
these plexi can occur in cirrhosis
but they are reported to be more
frequent in extrahepatic portal vein
occlusion (14).

Our study confirms the suggestion

that intrapancreatic collaterals are
common in  patients  with
cavernous transformation of the
portal vein. They are most likely
located in the head of the pancreas.
The extension of the PVT seems to

play the major role in the

formation of these collaterals (4).
Peripancreatic  collaterals are also

described in cavernous

transformation (4). Nevertheless,
as the location of many collateral
veins around the splenic hilum,
and in the retroperitoneal space,
can also be described as around the
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