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Abstract. The imaging findings of intra-articular haemangiopericytomas have not been described

previously. We report on a 35-year-old man with a primary malignant haemangiopericytoma of

the left knee joint. MRI demonstrated joint effusion and a heterogeneous mass with haem-

orrhagic components and multiple peripheral serpentine signal voids, suggesting the presence of

vascular channels. Multiple pulmonary metastases were seen on chest CT. These imaging findings,

although not pathognomonic, might be useful in suggesting the diagnosis of intra-articular

haemangiopericytoma.

Haemangiopericytomas are rare hypervascular
tumours arising from the pericytes of Zimmerman
[1–3]. These cells surround the capillaries and
post-capillary venules [1–3]. Owing to the ubiquity
of pericytes in mesenchymal tissues, haemangio-
pericytomas may occur anywhere in the body
although the retroperitoneum, extremities, head
and neck are more frequently involved [1, 4, 5].
The clinical course of haemangiopericytomas is
unpredictable and an early pre-operative diag-
nosis is important [1, 2]. Joint haemangiopericy-
tomas are extremely rare [6] and to our knowledge
MRI findings of intra-articular haemangiopericy-
tomas have not been described previously.

Case report

A 35-year-old man was admitted to hospital
because of pain and swelling in the left knee joint.
MRI examination had been performed 10 months
previously because of a painless mass of the
medial aspect of the left knee joint. After this first
examination the patient had refused biopsy.
During the present hospitalization, CT of the
knee was performed and revealed a solid non-
calcified mass at the medial aspect of the joint.
Further MRI was performed and depicted an
intra-articular mass associated with a large joint
effusion. The mass exhibited heterogeneous high
signal intensity on T2 weighted images and
intermediate signal intensity on T1 weighted

images (Figure 1). Following iv gadolinium-
DTPA, the lesion demonstrated inhomogeneous
enhancement (Figure 2). An area of high signal
intensity observed on unenhanced T1 weighted, T2

weighted and fat suppressed T2 weighted images
was compatible with sub acute haemorrhage
(Figure 1). Multiple serpentine signal voids, more
prominent at the periphery of the upper pole
of the mass and fewer within the mass, were
observed on both T1 and T2 weighted images.
This finding was better evaluated on T2 weighted
images and was thought to represent fast flow
vessels (Figure 1b, c). Chest radiography followed
by CT revealed multiple non-calcified pulmon-
ary nodules compatible with metastatic lesions
(Figure 3).

The intra-articular mass, while much smaller in
size on the first MR examination, presented the
same signal characteristics on the second MR
examination.

At second admission, biopsy was performed
and showed that the lesion was a typical malig-
nant haemangiopericytoma. Histological exam-
ination revealed a soft tissue tumour consisting
of thin-walled vessels lined by a single layer of
spindle-shaped tumour endothelial cells. There
was considerable branching of vessels showing a
‘‘stag-horn’’ appearance. The mitotic index was
.5 per 10 high power fields, and many mitoses
were atypical. A reticulum stain showed a dense
reticulum network surrounding vessels and indi-
vidual tumour cells. Immunohistochemical exam-
ination showed a weak positive staining of tumour
cells in the vimentin. These cells were negative for
smooth muscle actin, desmin, epithelial membrane
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Figure 1. (a) T1 weighted, (b) T2 weighted and (c) fat
suppressed T2 weighted sagittal images of the left
knee, demonstrating joint effusion and a large intra-
articular heterogeneous mass with multiple peripheral
serpentine signal voids (arrowheads). An area of
high signal intensity on T1, T2 and fat suppressed T2

weighted images represents sub acute haemorrhage
(arrows).
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antigen, CD31, CD34 and factor VIII-related
antigen and cytokeratins (Figure 4).

Discussion

Haemangiopericytomas are rare mesenchymal
tumours that originate from the pericytes, which
are contractile cells surrounding capillaries [1, 2].
Microscopically the tumour shows thin-walled
vessels surrounded by tumour cells with indistinct

cytoplasm. Typical cases show ‘‘stag-horn’’

appearance of the dilated vascular channels. A

reticular meshwork surrounds blood vessels and

tumour cells [1, 2]. According to the biological

activity, this tumour may be classified as benign,

borderline malignant or malignant [2]. The

incidence of malignancy differs between reports

[1–8]. The diagnosis of malignancy rests on the

presence of a high mitotic rate (.4 per 10 high

power field), the greater degree of cellularity,

pleomorphism of the tumour cells and the areas

of haemorrhage and necrosis [1, 2]. Haem-

angiopericytomas most commonly occur in the

fifth decade and present as slow growing, painless

masses [3, 7]. Both sexes are equally involved

[3, 7]. This tumour has been diagnosed in multiple

areas of the body although the majority of

reported cases were located in the retroperito-

neum, extremities, head and neck [1–8]. There is

one report describing only the histological find-

ings of a synovial haemangiopericytoma arising in

the knee joint [6]. The reported tumour presented

benign histological behaviour while in our case

the lesion was typical of a malignant haemangio-

pericytoma.
Malignant haemangiopericytomas present as

mass lesions that are frequently complicated by

haemorrhage and necrosis [1]. On MRI the lesion

appears heterogeneous with high signal on T2

weighted sequences and low to intermediate signal

on T1 weighted sequences, while diffuse and

heterogeneous tumour enhancement occurs fol-

lowing contrast medium administration [4, 5, 8].

Areas of haemorrhage with high signal intensity

on T1 and T2 weighted images have also been

reported [5]. Another important MRI finding of

haemangiopericytomas is the presence of serpen-

tine signal void channels, more prominent at

the periphery of the mass [4, 5, 8]. Haemangio-

pericytomas are hypervascular tumours and

present specific angiographic features [3]. A few

Figure 2. Contrast enhanced T1 weighted axial image
demonstrating heterogeneous enhancement of the
tumour (arrowheads).

Figure 3. CT scan of the chest demonstrating multiple
pulmonary metastatic lesions.

Figure 4. Haematoxylin and eosin histological section
of the malignant haemangiopericytoma, showing mul-
tiple thin-walled blood vessels surrounded by neoplas-
tic endothelial cells.
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feeder arteries enter the tumour from the peri-
phery and branch into radially arranged vessels
[3]. Serpentine signal voids on MRI represent
these fast flow feeder vessels. In our case the mass
was heterogeneous with a central area of sub
acute haemorrhage and serpentine signal voids,
more prominent at the periphery of the lesion.

Distant metastases of haemangiopericytoma
have been described, mainly involving liver, lung
and bone [5, 8]. In the present case pulmonary
metastases were seen on chest radiography and
CT. Speckled calcifications, previously described
on CT of primary and metastatic malignant haem-
angiopericytomas [7], were not seen in our case.

Mass-like lesions and tumours affecting the
joint should be included in the differential diag-
nosis of an intra-articular haemangiopericytoma
of the knee. Intra-articular mass-like lesions may
be seen in rheumatoid arthritis (RA) and
pigmented villonodular synovitis (PVNS) [9, 10].
On MRI, areas of low signal intensity may be
seen in both conditions and are explained by the
presence of haemosiderin within the PVNS tissue
and the pannus tissue of RA [9, 10]. However,
such low signal intensity areas do not have a
serpentine form and are mainly seen on gradient
echo T2 weighted images. Synovial thickening and
intra-articular masses, of low signal intensity on
both T1 and T2 weighted images, may also be seen
in amyloid arthropathy [11]. However, these intra-
articular masses are contiguous with subchondral
bone lesions.

Synovial chondromatosis and synovial chondro-
sarcoma may present as intra-articular masses.
Round areas of signal void may be seen within the
masses and represent calcification and haemo-
siderin deposits [9, 12].

Synovial haemangiomas are rare intra-articular
benign tumours almost always affecting the knee
joint [9, 13]. Serpentine signal voids, located in the
central and peripheral part of the lesion, are seen
in 70% of cases [9]. Areas of low signal intensity,
owing to haemosiderin laden tissue, and punc-
tuate signal voids, owing to the presence of
phleboliths, may be helpful in the differential
diagnosis with haemangiopericytomas [9, 13].

Synovial sarcomas are malignant mesenchymal
tumours. Only 10% develop within the joint cavity
and the knee is the most common site [9]. On
MRI the lesion appears as a heterogeneous mass
containing areas of haemorrhage [9]. Fluid–fluid

levels have been described in 10–25% of reported
cases [9, 14].

In conclusion, haemangiopericytoma should be
included in the differential diagnosis of intra-
articular masses arising in the knee joint. MRI
demonstrating a mass with peripherally located
serpentine signal voids may be suggestive of the
diagnosis.

References

1. Enzinger FM, Smith BH. Hemangiopericytoma—
an analysis of 106 cases. Hum Pathol 1976;7:61–82.

2. McMaster MJ, Soule EH, Ivins JC. Hem-
angiopericytoma. A clinicopatholgic study and
long-term follow-up of 60 patients. Cancer 1975;
36:2232–44.

3. Yaghmai I. Angiographic manifestations of soft-
tissue and osseous hemangiopericytomas. Radio-
logy 1978;126:653–9.

4. Chun JJ, Guo SH, Wei HL, et al. Primary
hemangiopericytoma of the tibia: MR and angio-
graphic correlation. Skeletal Radiol 2000;29:49–53.

5. Murphey MD, Fairbairn KJ, Parman LM, Baxter
KG, Parsa MB, Smith WS. Musculoskeletal angio-
matous lesions: radiologic-pathologic correlation.
Radiographics 1995;15:893–917.

6. Ladefoged C, Jensen NK. Synovial haemangio-
pericytoma of the knee joint. Histopathology 1989;
15:635–7.

7. Alpern MB, Thorsen MK, Kellman GM, Pojunas
K, Lawson TL. CT appearance of hemangioperi-
cytoma. J Comput Assist Tomogr 1986;10:264–7.

8. Consentino CM, Poulton TB, Esguerra JV, Sands
SF. Giant cranial hemangiopericytoma: MR and
angiographic findings. AJNR 1993;14:253–6.

9. Wong K, Sallomi D, Janzen D, Munk PL,
O’Connel JX, Lee MJ. Monoarticular synovial
lesions: radiologic pictorial essay with pathologic
illustration. Clin Radiol 1999;54:273–84.

10. Senac MO, Deutsch D, Bernstein BH, et al. MR
imaging of juvenile rheumatoid arthritis. AJR
1988;150:873–8.

11. Otake S, Tsuruta Y, Yamana D, Mizutani H, Ohba
S. Amyloid arthropathy of the hip joint: MR
demonstration of presumed amyloid lesions in 152
patients with long term hemodialysis. Eur Radiol
1998;8:1352–6.

12. Taconis WK, van der Heul RO, Taminiau AMM.
Synovial chondrosarcoma: report of a case and
review of the literature. Skel Radiol 1997;26:682–5.

13. Llauger J, Monill JM, Palmer J, Clotet M. Synovial
hemangioma of the knee: MRI findings in two
cases. Skel Radiol 1995;24:579–81.

14. Ayoub KS, Davies AM, Mangham DC, Grimer RJ,
Twinston Davies CW. Synovial sarcoma arising in
association with poplyteal cyst. Skel Radiol 2000;
29:713–6.

P I Argyropoulou, E Sivridis, A Giatromanolaki et al

542 The British Journal of Radiology, June 2002


