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INTRODUCTION

Haemangiopericytomas (HPCs) are rare vascu-
lar tumours arising from pericytes, which are con-
tractile cells that spiral around capillary walls.
Therefore HPCs have a wide distribution in both
soft tissue and skeletal system, with the latter being
the most unusual occurrence. Sixty-three cases of
osseous HPC have been reported in the available
literature, only four of them located in the tibia (7,

12, 25, 26). The prognosis of the tumour behaviour is
still not feasible and it has the potential to demon-
strate a highly malignant course.

In this paper, a new case of primary HPC locat-
ed in the proximal tibia, with a unique radiographic
appearance, is presented. It was treated with en
bloc surgical excision and bone transportation
based on the principles of distraction osteogenesis.

CASE REPORT

A 66-year-old Caucasian female was admitted in
our department with a lesion located in the upper
third of her left tibia. She had a four-year history of
proximal tibial “swelling” and recalled two
episodes of “inflammation” in the past which sub-
sided with rest and antibiotic treatment.

At presentation, physical examination revealed a
moderately tender bony mass at the anteromedial
aspect of her left tibia with no signs of inflamma-
tion. Knee motion was unimpaired. 

Anteroposterior and lateral radiographs of her
left tibia showed a heterogeneously dense lesion
with a geographic pattern of destruction, extending
from just distal to the tibial tuberosity, as far as
10 cm distally. Periosteal buttressing co-existed
(fig 1).

CT scan of the tibia revealed a strongly and het-
erogeneously enhancing mass which occupied the
medullary cavity without breaking through the cor-
tex. Periosteal reaction was present with no signs of
soft tissue infiltration.

On the technetium bone scan, the mass appeared
as a solitary “hot” lesion, due to the increased
radioisotope uptake. CT scan of the lungs revealed
no abnormal findings.

Laboratory results (Hb, Hct, ESR, SGOT, SGPT,
alkaline posphatase, serum calcium and serum glu-
cose) were within normal limits.

A biopsy of the tumour was carried out.
Histologically the tumour was characterised by a
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monomorphic population of abundant polygonal or
spindle-shaped cells, packed around branching vas-
cular channels. The vascular origin of the tumour
was evident, with islands of osteoid, mainly fibrous
tissue. No cartilaginous elements were present.
Moderate mitotic activity and nuclear atypia were
observed. Tumoral necrosis and haemorrhage were
absent.

Immunostains performed on the specimen
showed positive staining of the tumour cells for
SMA (smooth muscle actin), but negative staining
for S-100 protein and desmin. On the basis of clin-
ical, histological and immunohistochemical obser-
vations it was concluded that the tumour was a pri-
mary Grade 2 haemangiopericytoma of the tibia
according to the Tang et al grading system (31). 

En bloc surgical excision was carried out after
application of an external fixator with a sliding seg-
ment (Orthofix LRS External Device, Bussolengo,
Verona, Italy) to allow bone transportation (fig 2).

A bone block 10 cm in length and 4 cm in width
was excised from the proximal tibia, containing the

tumour, which measured 7 cm in length and 3.9 cm
in width. The tumour, a greyish soft and fleshy
mass, was occupying the medullary canal extending
as far as the periosteum, which was found strikingly
sclerotic. Surgical margins were free of disease.

Through a separate incision, a subperiosteal
osteotomy at a level 10 cm distal to the lower mar-
gin of the tibial defect was performed. On the 10th

post-operative day bone transportation commenced
based on the principles of distraction osteogenesis.

Repeated histological and immunohistochemical
observations performed on the operative specimen
confirmed that the tumour was a Grade 2 primary
haemangiopericytoma of bone. Because of the sat-
isfactory extent of the surgical excision, the patient
did not receive any form of adjuvant therapy. The
osseous defect was progressively replaced with
new bone formation (fig 3), but 18 months after the
initial operation, delayed union occurred at the
docking site of the transported bone segment, on
the proximal tibia. This was treated by bone graft-
ing and the application of a dynamised external fix-
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Fig. 1. — Radiographic appearance of HPC of the left tibia on
admission.

Fig. 2. — Postoperative radiograph showing the size of the
osseous gap and the site of the distal osteotomy performed;
application of the LRS (Orthofix) external fixator.
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ator. Six months later union occurred and the
patient was allowed full weight bearing (fig 4).

The follow-up at ten years included antero-
posterior and lateral radiographs of the tibia, bone
scintigraphy and baseline blood testing. The possi-
ble metastatic sites i.e. the lungs and brain were
checked by CT and MRI scan respectively. All
investigations excluded local recurrence or meta-
static spread ten years after the original operation
and fourteen years after the tumour had been ini-
tially diagnosed.

DISCUSSION

Primary HPC is a vascular tumour arising from
the contractile elongated cells which surround cap-
illaries. Primary HPC commonly occurs in soft tis-
sues (2.5% of all soft tissue tumours), while prima-
ry osseous HPC is very rare, comprising only 0.1%
of all primary bone tumours (3, 18, 31). The latter
was first described by Stout and Murray in
1942 (30).

In 1988, Tang et al (31) reviewed 45 cases of
osseous HPC. Since then, 18 more cases of osseous
HPC have been reported in the available literature,
only four of them located in the tibia (table I).

The commonest site of origin appears to be the
pelvis, followed by the femur. Other less usual sites
are the skull, the vertebrae and the chest wall
(table II).

A high frequency of bone metastases from cranial
HPC has also been reported and it is important that
cranial disease must be excluded before one can
accept the diagnosis of a primary HPC (9, 11, 13).

Patients’ ages range from 8.5 to 90 years in the
osseous type and there appears to be a peak inci-
dence in the third and fourth decades. Although
Tang et al (31) reported in 1988  a clear sex pre-
dominance with a male to female ratio of 1.8 to 1.0,
we found no significant difference in sex distribu-
tion when 18 new cases were included. The soft 
tissue type has also been reported in infants and
children, the infantile type showing a more benign
behaviour (4, 24, 32).
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Fig. 3. — Sixteen weeks postoperatively, the osseous defect
was progressively replaced by new bone formation.

Fig. 4. — Twenty-six months after the initial operation and six
months after bone grafting of the docking site, union occurred
and the patient was free to fully weight-bear.
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Oncogenic osteomalacia secondary to HPC has
been reported (1, 19) as well as a paraneoplastic
syndrome associated with HPC (5). There are sug-
gestions that HPC tumour cells produce insulin-
like growth factor (IGF II) and that this in turn
stimulates their proliferation by autocrine mecha-
nisms. In eight reported cases severe hypogly-
caemia co-existed with malignant HPC, which was
reversed after removal of the tumour itself or the
metastases (8, 21). No evidence of hypoglycaemia
was determined following repeated blood testing in
our case.

Radiographic presentation is variable and is
hardly of any prognostic value. To our knowledge,
the heterogeneous dense appearance of our case is
unique, whereas an ill-defined or a well-circum-

scribed area of radiolucency is the main appearance
of osseous HPC (18, 31). Periosteal reaction as in
our case may be present as well as cortical break-
through (6, 12, 26, 31).

CT scan seems to add little to plain radio-
graphs (12, 26).

The histological findings in our case were simi-
lar to those reported in literature. Histologically the
tumour comprised of a monomorphic population of
polygonal to spindle-shaped cells aggregated
around branched capillaries with the characteristic
staghorn-like configuration. Islands of osteoid-like
material of fibrous consistency were present.
Mitotic activity and nuclear atypia were moderate
but they seem to be quite unreliable prognostic fac-
tors of the tumour’s behaviour (3, 12, 14, 17, 22, 26, 27,
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Table I. — Patient data

Author(s) – Year Case # Sex Location N of cases

Tang et al (1988) (31) 1-45 28 M, 16 F, Pelvis 12
1 undetermined

Femur 9
Vertebrae 5
Mandible 4
Humerus 4
Skull 3
Chest Wall 3
Clavicle 1
Scapula 1
Fibula 1
Metacarpal 1
Calcaneus 1

Birgalis et al (1990) (in 12) 46 F Temporal 1
Benz et al (1990) (2) 47 M Chest Wall 1
Sellke et al (1991) (29) 48 F Chest Wall 1
Cosentino et al (1993) (in 12) 49 F Skull 1
Chin et al (1993) (in 12) 50 F Temporal 1
Zornig et al (1993) (33) 51 F Chest Wall 1
Rao et al (1994) (23) 52 M Femur 1
Lin et al (1996) (in 12) 53 F Vertebrae (axis) 1
Heymans et al (1997) (10) 54 F Pelvis 1
Sahin- Akyar et al (1997) (26) 55 F Tibia 1
Sabo et al (1999) (25) 56 M Tibia 1
Juan et al (2000) (12) 57 M Tibia 1
Durr et al (2000) (7) 58 F Tibia 1
Mahnken et al (2002) (15) 59-63 2F Femur 2

1M, 1F Pelvis 2
F Skull 1

Current report 64 F Tibia 1
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32). Necrotic areas within the tumour are usually
not present and this  also applied to our case.

Immunostains performed on our surgical resec-
tion specimens showed positive staining of tumour
cells for smooth muscle Actin, whereas S-100 pro-
tein and desmin were not expressed within the
lesion.

It is still not possible to predict the tumour’s
behaviour. Suggestions made in order to estimate
the malignant potential of HPC include :
1) patient’s age (the infantile type has a better prog-
nosis), 2) site of origin : retroperitoneal and
meningeal tumours are associated with higher local
recurrence rates compared to tumours at extremity
anatomic sites, 3) presence of radiographic cortical
erosion and/or periosteal reaction is associated with
malignant course, 4) histological findings of
increased mitotic activity, nuclear atypia, hypercel-
lularity and/or polymorphism, presence of focal
necrosis or haemorrhage within the tumour, are
supposed to predict malignancy. Nevertheless most
of them are at least locally aggressive (3, 6, 10, 12, 14,

24, 27, 28, 32). It is concluded that classification into
benign and malignant is of no prognostic value, a
view shared by Marcial-Rojas since 1960 (16).

Therefore it is believed that the treatment should
be initially aggressive. For resectable tumours,
most authors believe that adequate surgery alone

(wide local or radical resection) and long-term fol-
low up would suffice. As for others, adequate
surgery combined with postoperative radiation
therapy is the treatment of choice, whereas only
few authors believe in the effectiveness of multi-
modal therapy including chemotherapy. As for
unresectable tumours or disseminated disease,
there is a role for palliative radiotherapy, but adju-
vant radiotherapy and/or chemotherapy seem non-
effective in controlling local recurrence or metasta-
tic disease. The only form of HPC (osseous or soft
tissue) where documented chemoresponsiveness
has been reported is the infantile type. Some
authors report the use of preoperative superselec-
tive vascular embolisation for controlling the intra-
operative haemorrhage during resection of vascular
HPCs (5-7, 12, 14, 20, 22, 24, 26, 31).

We elected to treat our patient with wide local
resection (en bloc). Because the tumour was resect-
ed with its entire anatomical compartment and the
surgical margins were free of disease, no form of
adjuvant therapy was considered necessary for this
case.

Bone transportation enabled the wide resection
(10 cm) and resulted in the restoration of the tibial
length and  excellent function of the limb.

Discussion involving survivorship is based
largely on the experience of soft tissue HPC and it
is only assumed that osseous HPC would behave in
the same way. Recurrence rate, including local or
distant metastases varies from 12 to 78%. The com-
monest site of metastases seems to be the lung, fol-
lowed by the chest wall, the brain and bowel, via
haematogenous or lymphatic spread. The five-year
survival rate varies from 43 to 75% (6, 8, 12, 14, 27,

28, 31, 32). Follow-up should be frequent during the
first 3 years (at 6-monthly intervals) and yearly
thereafter. No local recurrence or distal metastasis
was detected in our case at ten-year follow up.
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Total 64
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