
umors of vascular origin are relatively rare.
These tumors may be a manifestation of a sys-
temic syndrome, or they may occur as the only
clinical abnormality. Vascular tumors can be

classified as congenital or acquired and as benign or
malignant. Benign congenital vascular tumors include
hemangioma, lymphangioma, and congenital arteri-
ovenous fistula. Acquired benign vascular tumors
include arteriovenous fistula, pyogenic granuloma, glo-
mus tumor, and true and false aneurysms. Malignant
vascular tumors include hemangiosarcoma, heman-
gioendothelioma, and Kaposi’s sarcoma.

Approximately one fourth of all vascular tumors
occur in the extremities, with a large proportion occur-
ring in the hand and forearm.1 Vascular tumors of the
hand account for approximately 7% of all tumors of
the hand, and malignant vascular tumors account for
fewer than 1% of all vascular hand and forearm
tumors.1,2 All of these tumors share a common origin
from cells comprising the vascular system. Possible cells
of origin include endothelial cells, pericytes, and myo-
cytes.3 Classification of these tumors is based on the
degree of cell differentiation, the type of cells primarily
involved, and the architecture of the tumors.

In order to provide proper care for patients with vas-
cular lesions, physicians must be able to accurately iden-
tify the tumors. Ambiguous nomenclature attributed to
vascular neoplasms sometimes makes diagnosis confus-
ing.1,4,5 For example, the terms hemangiosarcoma,
angiosarcoma, hemangioendothelioma, and heman-
gioendothelial sarcoma have all been used either as syn-
onyms or as terms denoting separate pathologic enti-
ties.2 This article uses a case presentation format to
describe the etiology, clinical features, and manage-
ment of 3 types of vascular tumors of the hand: multi-
ple hemangiomas associated with Maffucci’s syndrome,
recurrent hemangioma after traumatic injury, and ag-
gressive hemangioendothelioma.

MULTIPLE HEMANGIOMAS OF MAFFUCCI’S SYNDROME 
Case 1 Presentation

A 4-year-old boy was brought to a physician because

of leg length discrepancy. His antecedent medical histo-
ry was unremarkable. Radiographs obtained at the ini-
tial visit revealed multiple enchondromata and arteri-
ovenous malformations (Figure 1). The patient was
diagnosed with severe involvement of Maffucci’s syn-
drome. The disease did not progress for 4 years. When
he was 8 years of age, however, the child began to devel-
op deformities of both hands, as well as multiple soft
lesions of the skin that appeared blue to purple in
color. The deformities of the fingers became increasing-
ly severe, requiring multiple debulkings and, finally,
amputations (Figure 2). Results of pathology tests indi-
cated that the bone lesions were characteristic of hyper-
cellular enchondromata, and the skin lesions exhibited
dilated vascular channels with thrombosis and phle-
bolithiasis. The patient’s health progressively deteriorat-
ed, and he died at age 18 years of intracerebral bleed-
ing caused by an arteriovenous malformation.

Epidemiology and Pathogenesis

Maffucci’s syndrome is a rare disorder characterized
by multiple hamartomas including enchondromata
and subcutaneous hemangioma.5–7 First described by
Maffucci in 1881, the syndrome has been reported to
affect children as a deformity or pathologic fracture
after normal birth and infancy.1,5 The 2 major ham-
artomatous proliferations appear to occur indepen-
dently.7 Maffucci’s syndrome is reportedly associated
with a high risk for malignant transformation of en-
chondromata.5 Other reported associated malignancies
include hemangiosarcoma, lymphangiosarcoma, fibro-
sarcoma, glioma, mesenchymal ovarian tumor, and
pancreatic carcinoma.5 The vascular component of the
disease is classically a diffuse, cavernous hemangioma,
with frequent thrombi and phleboliths.5–7 These subcu-
taneous hemangiomas may cause secondary changes to
adjacent bone through a slow, sclerotic erosion from an
extraosseous location.7
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Clinical Features and Management

The classic appearance of the subcutaneous heman-
gioma in Maffucci’s syndrome is a blue or purple mass
that may be pulsatile and painful.5 – 7  Radiographic
appearance of these hemangiomas may reveal the afore-
mentioned local bone erosion but more often demon-
strates phleboliths.5 – 7  Histologically, the cavernous
hemangiomata exhibit large vascular channels that con-
tain erythrocytes and are lined with flat endothelial
cells.5 Occurring frequently on the hand or forearm,
these hemangiomata may become symptomatic. 

Treatment is generally focused on relieving the
symptom of pain caused by mass effect or by nerve or
vascular compression5,7 and usually involves excision
with clean margins.5,7 Sarcomatous degeneration of
hemangiomata in Maffucci’s syndrome is rare but has

been reported. Clinicians should maintain a high in-
dex of suspicion of malignancy for rapidly enlarging
hemangiomata.5

POSTTRAUMATIC RECURRENT HEMANGIOMA
Case 2 Presentation

A 43-year-old man visited his physician because of a
rapidly growing, painful mass on his left hypothenar
eminence (Figure 3). Approximately 20 years earlier,
while in Vietnam, the patient had sustained a shrapnel
injury to his left hand. An arteriovenous malformation
in his ulnar artery had developed, requiring numerous
surgeries. Physical examination revealed a firm, pul-
satile, bluish mass present in the area of the hypo-
thenar muscles. Results of magnetic resonance imag-
ing and an arteriogram showed a vascular lesion
involving much of the hypothenar mass, apparently
arising from the ulnar aspect of the superficial palmar
arterial arch (Figures 4 and 5). The mass was surgically
excised, and pathologic examination of the lesion
showed congeries of arterioles and venules, with prom-
inent endothelium (Figure 6). Some vessels were
observed to compress the peripheral bordering skele-
tal muscle fibers. No evidence of either malignant
transformation or inflammation was found. The pa-
tient had an unremarkable postsurgical course; he re-
tained protective sensation but experienced decreased
function and range of motion secondary to excision of
local musculature.

Etiology

Posttraumatic hemangiomata and arteriovenous mal-
formations are acquired, benign vascular lesions.1,8–10

Their etiologies are similar, because both types of lesion
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Figure 1. Radiographs showing multiple enchondromata in
patient 1.

Figure 2. Clinical photograph showing severe deformity of
the hands and fingers in patient 1.

Figure 3. Clinical photograph showing an enlarging mass of
the hypothenar region of the left hand in patient 2. Scars
from previous surgeries are visible.
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are apparently the product of aberrant vascular healing
following injury.1 After injury of adjacent arterial and
venous structures, healing of a hematoma may follow
an irregular pattern, which can result in a circumven-
tion of the capillary system by anastomosis of an arterial
structure to a venous structure or in proliferation of vas-
cular tissue in a hemangioma.1

Clinical Features and Management

These acquired lesions present as enlarging, painful
blue or purple masses.1 Histology is similar to that of
the subcutaneous hemangiomata of Maffucci’s syn-
drome; however, a foreign body caused by a prior pen-
etrating trauma may also be found.10 Recurrence may
take place if resection is incomplete.10 Before surgical
resection, the surgeon must thoroughly examine the
affected limb to ensure that adequate perfusion will be
present after tumor removal.1 Treatment should con-
sist of early resection of the tumor before permanent
damage to the vessel walls occurs, with possible vascu-
lar grafting and repair to ensure adequate postresec-
tion blood flow.1

AGGRESSIVE HEMANGIOENDOTHELIOMA
Case 3 Presentation

A 13-year-old boy was evaluated by his family physi-
cian for discomfort and swelling of his left hand. He
reported a recent history of mild trauma to his hand
after a fall at his family’s barn. He initially had present-
ed to an emergency department at another facility. At
that time, physical examination had revealed a small
abrasion over the dorsum of an edematous hand.
Radiography had disclosed osteopenia of the index,
long, and ring metacarpals, with no evidence of frac-
ture or other abnormalities. The patient had been

treated with application of a splint and was instructed
to see his family physician in 2 weeks. Repeat radio-
graphic evaluation at this 2-week follow-up revealed
progressive destruction of the metacarpals and carpus
(Figure 7). Routine laboratory measurements obtained
at this time included antinuclear antibody, C-reactive
protein, erythrocyte sedimentation rate, rheumatoid
factor, and sickle cell preparation. All results were with-
in normal limits. 

One month after this visit, concern about the inter-
val change of the patient’s radiographic results led to a
referral to a pediatric orthopaedic hospital for evalua-
tion and treatment. Physical examination revealed
marked edema, warmth, and slight erythema over the
dorsum of the left hand. No evidence of abrasion or
other breaks in skin integrity were seen. Sensory and
motor function were intact in the median, radial, and
ulnar nerve distributions. All digits were warm, with
good capillary refill present. Tenderness was elicited
with palpation of the metacarpals, carpals, and the
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Figure 4. Magnetic resonance image showing a vascular
lesion involving most of the hypothenar mass in patient 2.

Figure 5. Arteriogram showing a vascular lesion in the region
of the hypothenar mass in patient 2.
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metacarpal joints. No adenopathy of the left upper
extremity was noted on examination.

Open biopsy of the involved metacarpals was per-
formed at this time. The only gross abnormality ob-
served was the complete absence of bone. Aerobic and
anaerobic cultures obtained at the time of biopsy were
negative for bacterial growth. Initial pathology was con-
sistent with Gorham’s disease (ie, disappearing bone dis-
ease). Two weeks later, the surgical wound from the ini-
tial biopsy site developed a hematoma that required
evacuation. Within the next 2 weeks, delayed primary
closure of the wound was undertaken. The wound
required split-thickness skin grafting 2 months after the
initial procedure because of delay of healing. Cultures
taken at the time of skin grafting grew Staphylococcus

aureus and β-hemolytic group A streptococcus, both of
which responded to oral treatment with cephalosporins.
During the subsequent 2 months, the patient’s hand
remained edematous and painful. Cyanosis of the
index finger developed, which was noted during a visit 
2 months after skin grafting. Radiographic surveillance
revealed progression of osteolysis. Because of the disease
progression, repeat biopsy was performed 5 months
after the patient’s initial presentation at the emergency
department. The pathology report of the second biopsy
was consistent with grade II malignant hemangioen-
dothelioma. Repeat laboratory evaluation was negative
for any organisms. Results of a bone scan and magnetic
resonance imaging showed no evidence of metastatic
disease. Six months after the patient’s initial presenta-
tion, a below-elbow amputation was performed. The
gross specimen disclosed a well-vascularized lesion, as
well as destruction of the carpus and metacarpals
(Figure 8). The patient was fitted with a prosthesis; 
21 months following the procedure, he showed no signs
of local or distant recurrence of disease.

Clinical Features

Hemangioendotheliomas are rare vascular tumors
with a potential for malignancy.1,2,11–l4 Hemangioendo-
thelioma and angiosarcoma are terms used interchange-
ably to describe the same entity.2 They are considered
the most common malignant vascular tumors of the
hand1 and are characterized by multifocal lesions in an
extremity.2 Physical examination and symptomatology
are inconsistent, with pain and occasional local swelling
occurring most frequently.2,4,11 The most common radio-
graphic appearance of the lesion is a radiolucent region,
occasionally with a well-defined rim of bone.2,11,l2,15
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Figure 7. Radiographs showing destruction of the metacarpals
and carpus in patient 3.

Figure 8. Gross specimen showing a well-vascularized lesion
with destruction of metacarpals and carpus in patient 3.

Figure 6. Photomicrograph showing congeries of arterioles
and venules with prominent endothelium in patient 2.
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Histology

Histology of hemangioendothelioma is characteris-
tic and has been reported to be the most accurate
prognostic determinant. The characteristic appear-
ance of the tumor is that of vascular endothelial cells
lining vascular channels. Great variability exists in the
number of vascular channels present and in the differ-
entiation of the endothelial cells. 

Grade I hemangioendotheliomas display well -
differentiated cells with moderate nuclear size; scarce
pleomorphism; thin, dispersed chromatin; and rare
mitotic figures (ie, fewer than 5 cells per 10 microscop-
ic fields, magnification ×100). Grade I tumors also dis-
play well-formed capillaries. 

Grade II tumor cells have larger nuclei, moderate
pleomorphism, slight hyperchromatism, and more fre-
quent mitotic figures (5–15 cells per 10 high-powered
microscopic fields, magnification ×100). Grade II le-
sions display more prominent areas of solid angioblasts
than do grade I tumors. 

Grade III tumors, sometimes called hemangiosarco-
mas, display undifferentiated spindle cells and angio-
blastic cells with very large nuclei and are obviously
pleomorphic and hyperchromatic, with frequent mitot-
ic figures (20–30 cells per 10 high-powered micro-
scopic fields, magnification ×100). The architecture of
grade III tumors is extremely disordered, with large
solid areas of angioblastic cords and fields.

Management and Prognosis

It has been suggested that treatment of hemangio-
endothelioma be based upon these histologic grades.
Grade I hemangioendothelioma may be treated con-
servatively, with curettage often proving curative.
Grade II lesions may also be treated with conservative
curettage, but bone resection may be preferable.
Grade III lesions are reported to carry a high mortality
rate in most studies. Treatment should be ablative, with
adjuvant chemotherapy.3,11

Controversy exists over the prognosis and malignant
potential of hemangioendothelioma. Some authors
contend that hemangioendothelioma has limited
metastatic potential.4 Most authors, however, believe a
malignant potential exists that increases with the high-
er histologic grades.1,2,11,13,15 Diagnostic consultation
with an experienced musculoskeletal pathologist and
an orthopaedic oncologist should be sought for sus-
pected hemangioendotheliomata.

CONCLUSION

Vascular tumors represent an uncommon but im-
portant clinical entity to the musculoskeletal surgeon.
Whereas many may be benign, certain tumors carry a
high potential for malignancy. Recognition of these
lesions is essential to the proper care of patients with
vascular tumors. HP
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