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INTRODUCTION

Polysplenia syndrome is an extremely rare constellation of

congenital anomalies, with the main features being duplication

of left-sided visceral organs and absent right-sided organs. We

were able to find only two previous case reports of polysplenia

associated with renal cell carcinoma. We report a third case of

polysplenia syndrome with co-existing renal cell carcinoma

where, as in both previous cases, the tumour arose from the left

kidney. The imaging findings of polysplenia syndrome are

presented, along with a brief review of the literature.

CASE REPORT

A 79 year-old woman presented to the Medical Outpatient Department
with a history of progressive dyspnoea, wheeze and intermittent sputum
production. Her lung function tests showed no significant abnormality, and
she was referred to the Ear Nose and Throat clinic for evaluation of her

pharynx. No pharyngeal abnormality was found on examination, and
computed tomography (CT) was performed to evaluate her mediastinum.
This showed termination of the IVC at the level of the right renal vein with

azygos continuation (Figs 1a, 1b and 2). Both lungs showed left-sided
morphology, with bilateral hyparterial bronchi (Fig. 1b) and an absent
horizontal fissure on the right but were otherwise normal. There were two

splenunculi (Fig. 2b) adjacent to a small spleen. The liver was located on
the right side of the abdomen, and had a Riedel’s lobe. A heterogeneously
enhancing 4.5 cm mass was seen arising from the left kidney (Fig. 3). There
was no evidence of lymphadenopathy, local invasion (apart from streaking

of the perinephric fat) or distant metastases.
A left radical nephrectomy was performed. The spleen was found to be

partly retroperitoneal at surgery, and the presence of two splenunculi was
confirmed. Histology of the specimen confirmed it to be renal cell

carcinoma. The cause for the patients initial symptoms was never
elucidated but these settled after surgery.

DISCUSSION

Polysplenia syndrome is part of the spectrum of visceral
heterotaxias or situs ambiguous, which separate situs solitus
(the normal arrangement of internal organs) from situs
inversus, which is the complete reverse isomerism of the
thoracic and abdominal viscera. Heterotaxias have been loosely
subdivided into asplenia and polysplenia [1]. The polysplenia
syndrome has a variable presentation, and its constituent
features include:

(1) Congenital heart disease: anomalous pulmonary venous
drainage, dextrocardia, atrial septal defect, endocardial
cushion defect, pulmonary stenosis, transposition of the
great arteries and double outlet right ventricle

(2) Gastrointestinal abnormalities: oesophageal atresia,
tracheo–oesophageal fistula, gastric duplication, preduo-
denal portal vein, duodenal webs and atresia, short bowel,
mobile caecum, malrotation, semi-annular pancreas, biliary
atresia and absent gallbladder

(3) Genitourinary abnormalities: renal agenesis, renal and
ovarian cysts

(4) Morphological abnormalities: bilateral left-sided, or rarely
right-sided, lungs, bilateral superior vena cava (SVC), large
azygos vein, multiple spleens or splenunculi, hepatic
symmetry, and interrupted inferior vena cava (IVC) with
azygos or hemiazygos continuation.

The most specific and consistent finding is a large azygos
vein and arch, with associated IVC interruption [2].

Hirohata et al. [3] have previously reported two cases of
renal cell carcinoma associated with polysplenia syndrome.
The incidence of polysplenia syndrome is not known but it is
thought to be very rare. Most patients with polysplenia
syndrome die before the age of 1 year, with only a few
surviving into adulthood [4]. It is theoretically possible, as in
this case, that patients with less severe cardiac manifestations
of the syndrome could evade diagnosis and hence the true
incidence could be under estimated. Conversely the incidence
of renal cell carcinoma is much more common occurring in one
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to three patients per 1000 [5,6]. It is the commonest renal
tumour accounting for 85% of cases. Typically it occurs
spontaneously in the fifth to seventh decade [7]. Even allowing
for this it seems unlikely that the two are associated by chance
alone.

Renal cell carcinoma is associated with other systemic
anomalies occurring in up to 35% of patients with von Hippel-
Lindau disease [8]. It has been reported in three cases of situs
inversus totalis [9–11]. Polysplenia syndrome has also been
reported in association with synchronous double cancers of the
stomach and rectum [12]. In all of these case reports the
associated tumour has been on the left side of the patient. It is
important to note that all of the patients presumably had less
severe forms of polysplenia syndrome without major cardiac
involvement thus enabling them to survive into adulthood. It is

most likely that the development of these tumours is
coincidental given their relatively common incidence in
adulthood. The majority of patients with renal cell carcinoma
undergo staging CT of the chest and abdomen before surgical
treatment and presumably some of the abnormalities associated
with polysplenia syndrome should be visible on CT, as in our
case. Given this, it is unlikely that there is a pathogenetic link
between the two conditions since there have only been three
documentated cases of the two co-existing in the world
literature [3].

As in the case we have illustrated it may be that there are
many more patients with undiagnosed polysplenia syndrome
surviving into adulthood. We suggest that there is an absence of
proof to support the theory that there is a common pathological
link between heterotaxia and subsequent development of renal

Fig. 1 – Axial CT sections through the thorax post-intravenous contrast
medium administration. A dilated azygos arch (a) is seen, causing minor
indentation of the carina. The intrathoracic azygos vein is also dilated, and
there are bilateral hyparterial bronchi (b).

Fig. 2 – Axial CT sections through the upper abdomen post-intravenous
contrast medium administration. The intrahepatic IVC is absent, and the
spleen is small (a). There are two small left-sided splenunculi (b).
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or other abdominal malignancy, and that these cases are simply

interesting observations rather than true associations. Nether-

theless it is important to recognize the features of polysplenia

syndrome given that it may in fact be more common than

previously thought, and in order that its features are not

mistaken for a pathological process.
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Fig. 3 – Axial CT post-intravenous contrast medium administration
demonstrating the tumour arising from the left kidney.
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