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The association between kidney and liver polycystosis and arterial aneurysms is well documented. However, it
remains unclear whether these patients are at increased risk of malignant transformation. In this article, we de-
scribe a case of a primary angiosarcoma of the femoral artery with metastatic spread into the lungs and hilar
lymph node arising in a 74-year-old man with kidney and liver polycystosis and multiple arterial aneurysms.
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1. Introduction

Angiosarcomas are malignant tumors with vascular differentiation,
occurring mostly in the skin and subcutaneous tissue [1]. In rare cases,
theymay develop in preexisting hemangioma or vascularmalformation
and also as a primary sarcoma of large vessels [2,3]. We describe a case
of a primary angiosarcoma of the femoral artery with metastatic spread
into the lungs and hilar lymph node arising in a 74-year-old man with
kidney and liver polycystosis and multiple arterial aneurysms.

2. Case report

A74-year-oldmanwas admitted to the department of internalmed-
icine with a chief complaint of tender swollen right leg. Medical history
revealed longstanding hypertension but was otherwise unremarkable.
Both ultrasound and computer tomography (CT) ruled out deep venous
thrombosis but showed an extensive, completely thrombosed arterial
aneurysm of the right popliteal artery and the distal segment of the
right femoral artery. Neither thrombolysis nor bypass was indicated.
Magnetic resonance imaging was performed, which revealed a cystic
hemorrhagic lesion eroding the adjacent fibula in the middle of the
nd Molecular Medicine, Motol
epublic. Tel.: +420 224435645.
.

right leg; the lesion was thought most likely to be a venous hemangi-
oma or vascular malformation. As an accidental finding, multiple liver
cysts and bilateral multicystic kidney were described. Over the next
few days, the pain in the patient's leg aggravated, the cystic lesion en-
larged, hemoglobin concentration had fallen, and the patient developed
progressive renal and respiratory insufficiency. A CT scan showed ex-
tensive bilateral pulmonary hemorrhages. A decision was made to per-
form an urgent amputation of the right leg. After the operation, the
patient's condition quickly deteriorated, with continuous massive
bleeding into the pulmonary parenchyma and airways. The patient
died of multiorgan failure soon after the operation.

The autopsy showed advanced atherosclerosis with numerous calci-
fiedfibroatheromatous plaques affectingmainly the aortic arch, abdom-
inal aorta, bifurcation of common iliac arteries, and coronary arteries. A
completely thrombosed fusiform aneurysmwas found affecting the dis-
tal segment of the right distal femoral and proximal popliteal artery. The
aneurysm was found to be 25 cm in length and had a maximumwidth
of 8 cm. Another fusiform aneurysm was discovered affecting the left
popliteal artery; it was partially thrombosedwith a length of 10 cm. Ad-
ditional aneurysms of the same type were found in both common iliac
arteries as well. On the right coronary artery, a 10-mm saccular aneu-
rysm was detected. In addition to these findings, tubular dilatation of
the aortic arch a thoracic aorta was present. The dilated segment mea-
sured 15 cm in the length and had a maximumwidth of 8 cm. The dila-
tationwas not confined to the atherosclerotic segment only but affected
also a part of the thoracic aorta with only mild fibrous thickening of the
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Fig. 1. (A) Angiosarcoma of the femoral artery, hematoxylin and eosin (H&E) stain,
magnification 200×. (B) Strong and diffuse positivity of CD31 in the angiosarcoma,
200×. (C) Strong and diffuse positivity of CD34 in the angiosarcoma, 200×.
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intima. Among other gross pathological changes, the enlarged
multicystic kidneys stood out. The total weight of the both kidneys
was 1400 g, and biggest diameters were 27 and 30 cm, respectively.
The size of the cysts ranged from 5 to 15 cm in diameter and contained
clear serous fluid. The amount of renal parenchyma was massively re-
duced by the presence of cysts. The liver contained numerous membra-
nous cysts as well, ranging between 1 and 7 cm in diameter. Both lungs
were massively hemorrhagic and edematous. Multiple subpleural nod-
uleswere found in both lungs; someof themwerewhite andfirm,while
some were brown and soft with hemorrhagic rims. The brain showed
mild edema, and the arteries of the circle of Willis displayed sporadic
atheromatous plaques. No intracranial aneurysms were found.

The amputated distal right leg was part of the autopsy aswell. In the
mid of the leg, close to the fibula, a large blood-filled cavity was found,
with 15 cm in its largest diameter. Adjacent part of the fibular shaft
was eroded. Second hemorrhagic cavity was present in the talocrural
joint with similar erosion of the trochlea of talus. No macroscopically
visible signs of neoplasia were present in either cavity.

Microscopic examination of the right femoropopliteal aneurysm
displayed a thick exulcerated fibroatheromatous plaque with adjacent
thrombus. Tunica media showed severe degenerative changes with
almost complete loss of elastic fibers and fibrosis. However, a neoplasm
was found in several places. It consisted ofmiddle-sized oval or spindle-
shaped cells with high-grade nuclear atypia and mitotic activity,
forming numerous vascular spaces. In some parts, the tumor displayed
a solid pattern of growth. Minor areas of the neoplasia contained clear
cells. Neoplastic cells were diffusely immunohistochemically positive
for CD31 andCD34antigens. Accordingly, thediagnosis of angiosarcoma
was made (Fig. 1A–C). The tumor was primarily intimal but penetrated
the arterial wall infiltrating the surrounding soft tissues. Histopatho-
logic examination of the hemorrhagic cavities in the leg did not reveal
any neoplastic cells, but the eroded parts of the adjacent bones showed
angiosarcoma infiltration. The aforementioned subpleural white nod-
ules were revealed to be metastases of the angiosarcoma, and the
brown nodules turned out to be morphologically consistent with
Candida species mycotic infection. Metastasis was also found in one of
the pulmonary hilar lymph nodes. Generalization of the primary
angiosarcoma of the femoral artery and extensive pulmonary
hemorrhage were therefore considered to be the cause of the death.
Histopathology of the kidneys showed numerous thin-walled cysts
lined with flat atrophic epithelium accompaniedwith atrophy of the re-
sidual renal parenchyma. The liver cysts were of biliary origin. Severe
degenerative changes were found also aside from the femoral and
popliteal aneurysms. These changes were especially pronounced in
the dilated part of the thoracic aorta and showed marked disorganiza-
tion of the arterial wall with almost complete loss of elastic fibers,
fibrosis, substantial reduction of smooth muscle layer, and diffuse
translamellar collections of mucoid substances (Fig. 2). In the lungs, nu-
merous atypical arteries were found (Fig. 3). The arteries were
branching, thick-walled, and with intimal fibroplasia, reduced elastic
membranes, and mild adventitial fibrosis. An accidental finding of a
tiny venous malformation in one from the hilar lymph nodes was also
noted.

3. Discussion

Wepresented a case of thepatientwith primary angiosarcomaof the
femoral artery with metastatic spread into the lungs and pulmonary
lymph node arising in the terrain of multiple arterial aneurysms and
polycystic kidney and liver disease. This case is unique from several rea-
sons. It represents an unusual type of the malignant tumor exhibiting
very rare localization with untypical clinical presentation. Also, the
combination of kidney and liver polycystosis together with multiple
arterial aneurysms of various types is rather rare. To the best of our
knowledge, a case of angiosarcoma in this specific clinical setting has
not been described before.
Our systematic review of the literature confirms the extreme rarity
of primary malignant tumors of the great vessels. They can be classified
as mural, which arise from smooth muscle of tunica media and are pre-
dominantly leiomyosarcomas, or intimal (also referred to as luminal),



Fig. 2. Severe degenerative changes of the aortic wall, elastin stain, 100×.
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which are predominantly high-grade sarcomas [4]. Most of the pub-
lished cases reported primary malignant tumors originating from the
superior vena cava or pulmonary arteries, while originating from
other vessels seems to be very rare [4,5]. Primary angiosarcomas of
great vessels are exceedingly rare, described only in few sporadic care
reports, and consisted predominantly of intimal angiosarcomas of the
aorta. A review by Seelig M.H. et al. from the year 1998 [3] describes
10 primary aortic angiosarcomas, majority of them (6 cases) arising in
abdominal part. A more recent review by Thalheimer et al. from the
year 2004 [6] denotes 21 cases of the aortic angiosarcoma, again with
the predominance in the abdominal segment. Primary angiosarcomas
of the femoral artery have been described only in four cases so far
[7–10]. The most common clinical presentation was arterial occlusion
[7,8,10], followed by aneurysm formation [9].

Approximately 60% of angiosarcomas affect a skin and subcutis,
often with a background of long-term exposure to ultraviolet radiation
or environmental toxins (especially vinyl chloride, thorotrast, or some
insecticides). Secondary angiosarcomas arising in the terrain of chronic
lymphedema or due to previous radiotherapy are also well known [1].
Occurrence in the internal organs is less frequent, most commonly in
the liver, spleen, bones, and breast [11], sometimes arising from the
Fig. 3. Atypical thick-walled arterioles in the pulmonary parenchyma, H&E, 200×.
preexisting benign or malignant lesion as Paget's bone disease, fibrous
dysplasia, Wilms' tumor, retinoblastoma, or type 1 neurofibromatosis
[1]. Primary angiosarcoma of the deep soft tissues is rare, with only a
few case reports providing the limited information [11]. It seems to be
a highly aggressive sarcoma with poor prognosis and is probably
substantially underdiagnosed due to variable morphology and frequent
aberrant expression of proteins, especially cytokeratines. A common
complication of this subgroup of angiosarcoma is an extensive hemor-
rhage that can cause death by exsanguination or compression of
surrounding organs. The extensive bleeding can lead to a diagnostic
pitfall as well, as the voluminous blood clot can obscure the presence
of the neoplastic cells [12].

The relationship between polycystic kidney and liver disease, arte-
rial aneurysms, and angiosarcoma is unclear. The association between
adult polycystic kidney disease, liver polycystosis, and intracranial an-
eurysms is, however, well documented. Up to 50% of patientswith poly-
cystic kidney disease develop multiple cysts in the liver, which are
mostly asymptomatic [13,14]. Approximately 10%–20% of those patients
have solitary or multiple aneurysms affecting the circle of Willis
[14–17]. Some authors therefore recommend routine screening for in-
tracranial aneurysms in these patients [16]. These diseases probably
share a common genetic background, which is a congenital laxity of
connective tissue. Previous studies showed that genes for polycystin 1
and 2, which are mutated in the most of the cases of adult polycystic
kidney disease, are strongly expressed in the smooth muscle of larger
muscular and elastic arteries but poorly expressed in the wall of intra-
cranial aneurysms and some cases of aortic dissections [17]. It remains
unclear why the majority of the aneurysms manifest in the circle of
Willis. Any other arterial complications associated with kidney and
liver polycystosis seem to be extremely rare. Aneurysms of the abdom-
inal aorta, valvar heart diseases, and aortic dissections have been re-
ported. The microscopy in these cases showed severe degeneration of
the arterial wall with massive translamellar mucoid deposits (formerly
known as cystic medionecrosis) [18–20]. The risk of developing
angiosarcoma is probably increased in those patients, but the evidence
is not convincingly documented. There are some reports of
angiosarcomas arising from preexisting hemangioma or vascular
malformations, but the exact number is not clear because a large portion
of the cases subsequently showed to be other histopathological
diagnoses or secondary angiosarcomas arising in the terrain of previous
radiotherapy [2]. There is only one case report of angiosarcoma arising
from duplicate polycystic kidney [21].

Regarding coronary aneurysms, most of them are acquired, predom-
inantly in the settings of advanced atherosclerosis, Kawasaki disease, or
as a consequence of previous surgical intervention. They occurmainly in
the right coronary artery and are often multiple. A small proportion of
the cases arise as a consequence of congenital defects in the connective
tissue (Marfan or Ehlers–Danlos syndrome) [22]. We are not aware of a
single published case of coronary aneurysm being associated with
polycystic kidney and liver disease.
4. Conclusions

The main purpose of this case report was to emphasize the afore-
mentioned association of the polycystic kidney and liver disease,
multiple arterial aneurysms, and primary angiosarcoma of the femoral
artery, which, to the best of our knowledge, has not been described be-
fore. We also intend to highlight the often-neglected increased risk of
angiosacroma development in these patients. It is still unclear whether
the aneurysmswere purely atherosclerotic or had a genetic background,
especially when no intracranial aneurysm was found. However, due to
the severe degenerative changes of the aortic wall in combination
with kidney and liver polycystosis beside the atypical intraparenchymal
pulmonary arteries in the absence of pulmonary hypertension, congen-
ital background is presumed to play a role as well.
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