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Abstract Portosystemic collaterals are the natural con-
sequence of portal hypertension. These collaterals can
occur anywhere in the gastrointestinal tract. Apart
from the usual sites, they can develop in some unusual
and rare locations. In this report, imaging findings of an
unusual venous collateral pathway between spleen
and left subclavian vein in a 30-year-old female patient
with cirrhosis and portal hypertension are presented.
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Introduction

Portal hypertension leads to the development of porto-
systemic collaterals that divert portal blood to the sys-
temic circulation [11, 13]. The dilatation of the
preexisting embryonic channels is thought to be the
main mechanism of the evolution of these collaterals
[11]. Unlike those from already well-known portosys-
temic collaterals, portal hypertension may be compli-
cated by ectopic varices in the duodenum, jejunum,
ileum, colon, anorectum, retroperitoneum and other
sites [4, 6]. Since these portosystemic collaterals are the
major cause of gastrointestinal bleeding and hepatic
encephalopathy, their recognition is important for cor-
rect diagnosis and proper management [5].

In this report, an unusual pattern of collateral
development, involving pericardiacophrenic vein
(PCPV), in a patient with cirrhosis and portal hyper-
tension is presented.

Case report

A 30-year-old female patient with a biopsy-proven
diagnosis of macronodular cirrhosis (Child B cirrhosis;
Child-Pugh Score: 7 points) with portal hypertension was
referred to our department for radiological imaging
work-up for possible liver transplantation. Her medical
history revealed acute bleeding from esophageal varices
which was controlled by sclerotherapy and medical
treatment. On physical examination splenomegaly and
ascites were present. Endoscopy showed 3/3 esophageal
and fundal varices. All laboratory parameters were
within normal limits except a decreased level of hemo-
globin (11.5 g/dl) and hematocrit (34%). Doppler
ultrasound examination demonstrated a liver of 11.5 cm
cranio-caudal length with heterogeneous parenchyma
and irregular contours. Splenomegaly was present with a
longest axis of 29 cm. Main portal vein was patent dis-
closing a 14 mm width at the hepatic hilus and there was
partial thrombosis in the left portal vein. Hepatic veins
were patent. Portosystemic venous collaterals were seen
around the spleen and they were extensively present at
the upper pole of the spleen and gastroesophageal region.
Dynamic abdominal CT examination revealed that these
collaterals extend into the left thoracic cavity near the
heart (Fig. 1a–d) and join the left subclavian vein. After
obtaining written informed consent, direct splenopor-
tography with manual nonionic contrast injection
(30 ml) through 19 G spinal needle placed percutane-
ously under US control into the splenic parenchyma was
performed. Direct splenoportography clearly showed the
intrathoracic extension and drainage of these spleno-
subclavian venous collaterals (Fig. 2a, b). The varices of
the patient were under close control with medical therapy
and she was in the waiting list for liver transplantation.

Discussion

The veins of the thorax are largely derived from anterior
and posterior cardinal veins that drain cephalic and
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remaining parts of the embryo, respectively [12]. They
join before entering the sinus horn and form common
cardinal vein which return blood to the sinus venosus of

the heart. Anterior cardinal veins become connected by
an oblique anastomosis that shunts blood from the left to
the right anterior cardinal vein and becomes the left
brachiocephalic vein (LBCV) when the caudal part of the
left anterior cardinal vein degenerates [8]. The right
common cardinal vein and right anterior cardinal vein
form superior vena cava. After the 5th week of gestation,
the supracardinal veins develop which drain the body
wall by way of the intercostals veins. With regression of
major portion of posterior cardinal veins, the 4th to 11th
right intercostals veins empty into the right supracardinal
vein that forms azygos vein with a portion of the pos-
terior cardinal vein [8, 12]. A communicating vessel

Fig. 1 Axial dynamic abdominal CT images showing intrahepatic
portion of inferior vena cava (arrow) and paraesophageal varices
(curved arrow) (a), extensive collaterals at the upper pole of the
spleen (arrows) (b), dilated azygos vein (arrow) (c), and left
pericardiacophrenic vein adjacent to the pericardium (curved
arrow) (d)

Fig. 2 Direct splenoportography images revealing occlusion of left
portal vein branch (arrow) and perisplenic collaterals extending
toward left diaphragm (curved arrow) (a), musculophrenic and
trans-diaphragmatic collaterals (curved arrow) and left pericardi-
acophrenic vein (arrow) (b)
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between right and left supracardinal veins develops and
the left supracardinal vein empties into the azygos vein
and it is known thereafter as hemiazygos vein [8, 12].
While the thoracoepigastric veins and the intercostal
veins constitute the superficial veins of the thorax and
abdomen, the deep division is largely composed of the
azygos, hemiazygos, internal and lateral thoracic veins,
and the vertebral venous plexus. Also, the veins centered
in the mediastinum are divided into anterior, posterior,
and pericardiac groups [7].

Pericardiacophrenic vein drains the pericardium,
pleura and diaphragm [3]. They make up part of the deep
venous drainage of the thorax [7]. PCPV, small and either
single or multiple, ascends along the phrenic nerve be-
tween the mediastinal pleura and the pericardium to
drain either into the internal thoracic vein or the left
superior intercostals vein, or directly into the LBCV
opposite the orifice of the left jugular vein [3]. It is a
tributary of the LBCV and its diaphragmatic branches
anastomose with those of the inferior phrenic vein, which
drains to the inferior vena cava (IVC) or left renal vein
[3]. While the esophageal and paraesophageal varices
usually drain into azygos/hemiazygos venous system,
drainage into the subclavian/brachiocephalic system
through the left PCPV or into the IVC through inferior
phrenic vein is also possible [5, 13]. These shunts were
reported to have clinical importance due to the possi-
bility of passage of materials injected into the left gastric
vein or esophageal varices for sclerotherapy through
these communications [5]. The shunt in our case devel-
oped between PCPV and perisplenic collaterals through
musculophrenic and trans-diaphragmatic collateral ves-
sels. It is reported that PCPV might act as a collateral
pathway in superior vena caval [10] or inferior vena caval
obstruction [1]. But there was no superior vena cava
obstruction that might lead to collateral development in
our case. It has also been reported that in the setting of
portal hypertension, the PCPV may become a collateral
pathway between the inferior phrenic vein and the LBCV
or internal thoracic vein, and it becomes dilated in pa-
tients with cirrhosis caused by membranous obstruction
of the IVC [9]. Also, it has been reported that the
undulating vascular shadow along the left border of the
heart, accompanied by the distended azygos vein, sug-
gests the diagnosis of obstruction in the suprahepatic
portion of the IVC, most likely by a membrane [1]. But in
our case suprahepatic portion of the IVC was patent and
there was no membrane both in Doppler and dynamic
abdominal CT examinations (Fig. 1).

Persistent left superior vena cava (PLSVC) could also
be considered in the differential diagnosis. PLSVC is one
of the most common variants of systemic venous
drainage that occurs in 0.3% of people with otherwise
normal hearts, and in 4.3% of patients with congenital
heart disease [3]. Failure of parts of the left anterior and
common cardinal veins to regress is the cause of PLSVC
which drains the left subclavian and jugular veins to the

coronary sinus, in almost all cases, via the oblique vein
of the left atrium [3]. Although the distal part of the
shunt in our case resembles the course of PLSVC, it is
not possible to explain the proximal components. Also,
direct splenoportogram in our case showed no drainage
to the coronary sinus.

Our case had a dilated azygos vein (Fig. 1c). There-
fore, azygos continuation anomalies could also be con-
sidered. These congenital anomalies of venous system
develop from failure of right subcardinal vein, precursor
of the prerenal segment of the IVC, to anastomoses with
the hepatic veins during embryogenesis [2]. Despite the
dilated azygos vein, the intrahepatic portion of the IVC
is present in our case (Fig. 1a), thus azygos continuation
of IVC is unlikely. Drainage of esophageal and para-
esophageal varices into the azygos vein probably caused
the azygos vein dilatation in our case.

Even in the presence of identifiable ones, rare loca-
tions of collateral development in patients with portal
hypertension should always be in mind. Paying attention
to these unusual varices can help to make correct diag-
nosis and possibly proper management of the patient.
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