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Abstract Kaposiform hemangioendothelioma is a rare

vascular tumor of childhood that is locally aggressive but has

little metastatic potential and by itself is not known to be

lethal. It most commonly presents as a superficial or deep soft

tissue mass with associated cutaneous lesions. Kasabach-

Merritt phenomenon, a condition characterized by profound

thrombocytopenia and life-threatening hemorrhage, often is

associated with kaposiform hemangioendothelioma. Six

cases of kaposiform hemangioendothelioma have been

reported in bone, two of which were located in extracranio-

facial bones. We report a diagnostically challenging case of a

6-year-old girl with kaposiform hemangioendothelioma of

the thoracolumbar spine without Kasabach-Merritt phe-

nomenon or cutaneous lesions.

Introduction

Kaposiform hemangioendothelioma (KH) is a rare vascular

tumor that occurs most often in infants and adolescents. It

was first described by Zukerberg et al. [47] in 1993 as an

entity distinct from juvenile hemangioma. Since then, there

have been an increasing number of reports of kaposiform

hemangioendothelioma in the skin and deep soft tissue

[1–13, 15–19, 21–29, 32–47].

KH usually appears as an ill-defined cutaneous, red to

purple indurated plaque at birth or in early childhood with

an equal gender ratio [41]. KH most often occurs in the

trunk, extremities, and retroperitoneum, although the

lesions sometimes occur on the head and neck [22].

Although KH lesions generally are considered to be non-

metastasizing, they can be locally aggressive and are

characterized by rapid growth and extension locally

involving skin, soft tissues, and occasionally bone [31].

KH is classically associated with Kasabach-Merritt

phenomenon (KMP), characterized by a consumptive

coagulopathy and profound thrombocytopenia [41]. KH

associated with KMP carries a worse prognosis because of

bleeding or tumor invasion into vital organs. It is important

to differentiate KH from other vascular entities, such as

juvenile hemangioma or tufted angioma, because KH has

no tendency to spontaneously involute and often is associ-

ated with KMP, a potentially life-threatening disorder [44].

We present a case of KH in a child presenting with

chronic, atraumatic back pain without associated cutaneous

changes or coagulopathy with multiple bony lesions in the

thoracolumbar spine concerning for malignancy.
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Case Report

A 6-year, 3-month-old girl presented with a 6-month his-

tory of discrete pain localized to the right of midline at the

thoracolumbar junction. She denied any inciting trauma but

stated the pain was worsening with time. She reported

difficulty with all activities including swimming. Her

recent medical history revealed the occurrence of atypical

pneumonia 4 months before presentation treated with

azithromycin and a urinary tract infection 2 months before

presentation treated with cotrimoxazole. She denied any

numbness, tingling, or weakness in her lower extremities.

She denied any bowel or bladder changes.

Physical examination revealed a healthy-appearing child

with localized tenderness to palpation over the right pa-

raspinous musculature at the thoracolumbar junction. No

masses were palpable and there were no overlying skin

changes, erythema, discoloration, or other deformities.

Neurovascular examination of her lower extremities was

normal.

Initial radiographic studies included plain radiographs,

CT, MRI of the thoracic and lumbar spine, and bone scan.

Plain radiographs revealed sclerotic lesions involving the

right pedicles and vertebral bodies of T11 and T12 (Figs. 1,

2). CT scans showed mixed sclerotic and lytic lesions

involving the right side of the vertebral bodies of T11–L2,

and sclerotic lesions in the right pedicles, transverse pro-

cesses, and rib heads of T11 and T12 (Figs. 3, 4). MRI

revealed hypointense signal abnormality on T1-weighted

images in T11–L2, indicating sclerosis with marked

enhancement after infusion of gadolinium. There was an

associated abnormal soft tissue mass paralleling the right

lateral aspect of the vertebral bodies from T11–L2, and the

intervertebral foramina of the right side at T10–L2. There

was no cord compression or epidural mass (Figs. 5, 6).

Bone scan revealed mild increased radiotracer uptake at the

pedicles of T11 and T12.

Laboratory workup included complete blood count with

differential, comprehensive metabolic panel (including

liver enzymes, calcium, phosphorus, and alkaline phos-

phatase), C-reactive protein, erythrocyte sedimentation

rate, Brucella titer, Lyme titer, and sputum analysis for acid

fast bacilli. All results were within normal range except for

mild anemia with a hemaglobin of 10.8 g/dL.

The compilation of clinical, radiographic, and laboratory

features yielded a broad differential including benign

and malignant entities, including infection (specifically

mycobacterial or fungal), eosinophilic granuloma, heman-

giomatosis, lymphangiomatosis, desmoplastic fibromatosis,

lymphoma, leukemia, Ewing’s sarcoma, and metastatic

neuroblastoma. The patient underwent fluoroscopically

guided biopsy of the T12 pedicle lesion; the biopsy was

histologically nondiagnostic. Gram stain for anaerobes and

aerobes, acid-fast bacilli and fungal stain, and cultures of

the biopsy specimen, were all negative. Further imaging

with combined 18F-fluorodeoxyglucose positron emission

tomography and CT scan revealed mild activity at T10,

T11, L1, and L2 that was similar to the background osseous

activity. There was a paucity of radiotracer activity at the

T12 vertebral body.

Because of the lack of formal diagnosis and increasing

back pain, the patient underwent open biopsy of the right

rib head, transverse process, and vertebral bodies of T11

and T12. Histologic sections consisted of a lobulated pro-

liferation of thin-walled blood vessels with a prominent

spindled pericytic component, involving the trabecular

bone, and the adjacent ligamentous soft tissue (Fig. 7). The

spindled zones merged with glomeruloid-like nests of

rounded to oblong epithelioid cells (Fig. 8). There were

admixed osteoclastic giant cells. Immunohistochemistry

Fig. 1 An anteroposterior radiograph of the patient’s thoracolumbar

spine shows sclerotic changes of the right pedicles of T11 and T12.
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showed spindle cells with focal immunoreactivity for

a-smooth muscle actin, suggesting a pericytic component.

The lobulated vascular proliferation exhibited immunore-

activity for CD31, an immunomarker specific for vascular

endothelium (Fig. 9). Immunohistochemistry for pancyto-

keratin AE1/AE3 and epithelial membrane antigen was

negative.

The initial interpretation of the pathology was that of

infantile myofibromatosis. Interdisciplinary review of the

clinical, pathologic, and radiographic findings at a spe-

cialized Vascular Anomaly Center rendered a diagnosis of

KH of bone without KMP features.

Because of the morbidity involved in resection of mul-

tiple thoracolumbar spinal levels, treatment with the

antiangiogenic agent, thalidomide, and celecoxib was

initiated. Eight months after initiation of treatment, the

patient’s radiographs and MRI showed regression of the

disease (Figs. 10, 11).

Fig. 2 A lateral radiograph of the patient’s thoracolumbar spine

shows sclerotic changes at T11 and T12 vertebral bodies.

Fig. 3 A CT scan in the sagittal plane of the patient’s thoracolumbar

spine from T9 to L2 shows mixed lytic and sclerotic changes of T11–

L2 vertebral bodies and posterior elements.

Fig. 4 A CT scan in the axial plane of T11 shows mixed lytic and

sclerotic bone lesions in the right vertebral body and right pedicle.
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Discussion

KH is a rare, locally aggressive endothelial-derived spindle

cell neoplasm that occurs nearly exclusively during child-

hood [1]. Although it can be locally aggressive, KH has

little metastatic potential [47], although death has resulted

from severe coagulopathy associated with KMP [18, 39,

47]. KH has features common to capillary hemangioma and

Kaposi sarcoma with kaposiform features, including for-

mation of slit-like lumens by bland, spindled cells [44].

The designation of hemangioendothelioma implies the

uncertainty regarding the biologic behavior of the tumor,

which is situated in the intermediate category between

infantile hemangioma and angiosarcoma [39, 41, 47]. KMP

describes a syndrome of profound thrombocytopenia and

coagulopathy that may be associated with KH [41]. KH

generally occurs in the soft tissues, often with KMP, and

only rarely has been reported to invade bone [16, 22, 31,

32, 34, 35]. Of the cases of KH invasion into bone, only

two have been reported in extracraniofacial sites [31, 35].

Our case presented a difficult diagnostic challenge,

given the confusing clinical, imaging, and histologic find-

ings. The patient did not present with any of the currently

Fig. 7 A photomicrograph shows KH composed of cellular nests of

spindled and epithelioid cells with adjacent islands of trabecular bone

(Stain, hematoxylin and eosin; original magnification, 9100).

Fig. 8 A high-power view shows glomeruloid-like areas character-

ized by small, thin-walled vascular channels merging with rounded,

epithelioid cells (Stain, hematoxylin and eosin; original magnifica-

tion, 9600).

Fig. 5 A T1-weighted postcontrast sagittal MR image of the patient’s

thoracolumbar spine shows signal changes in bone and soft tissue of

T11–L2.

Fig. 6 A T1-weighted postcontrast axial MR image of the patient’s

thoracolumbar spine at T11 shows right-sided soft tissue and bone

signal changes.
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described characteristic physical examination findings of

KH, such as palpable mass or blue-red skin lesions, nor did

she have abnormal laboratory values suggestive of throm-

bocytopenia related to KMP. Extensive mixed lytic and

sclerotic bony involvement was evident at multiple thora-

columbar spine levels on plain radiographs and CT with

minimal soft tissue involvement on MRI. The radiographic

findings raised an extensive and varied differential that

included osteomyelitis (specifically fungal or mycobacte-

rial), Langerhans cell histiocytosis, hemangiomatosis,

lymphangiomatosis, skeletal angiomatosis, desmoplastic

fibromatosis, metastatic neuroblastoma, lymphoma, leuke-

mia, and Ewing’s sarcoma. Initial fluoroscopically guided

percutaneous core biopsy at the pedicle of T11, an area

with radiographic evidence of extensive involvement,

resulted in a pathologic assessment that was inconclusive,

but the possibility of a vascular lesion was raised in the

histologic differential. Open biopsy then was performed

with sampling of the transverse process, pedicles, vertebral

bodies, and adjacent soft tissue mass from two levels. After

a multidisciplinary review by pathologists and clinicians

with expertise in sarcomas and vascular malformations, the

diagnosis of KH was rendered.

It is challenging to make a diagnosis of KH in a patient

who does not have cutaneous skin changes, laboratory

changes (specifically thrombocytopenia), and bony

changes associated with minimal soft tissue mass. We

identified six patients with KH with bone involvement

reported in the literature[16, 22, 31, 32, 34, 35] (PubMed

search using keyword ‘‘kaposiform hemangioendotheli-

oma’’) (Table 1). All of these patients presented with

accompanying cutaneous changes. Gruman et al. [22] de-

scribed a patient with mixed lytic and sclerotic bony

lesions in the mandible and maxilla and an associated

indurated, ecchymotic mass and facial swelling. Although

our patient lacked the associated skin changes and swell-

ing, these radiographic changes mimic closely those found

in her thoracolumbar spine. Other patients with reported

bony changes had a large, soft tissue mass associated with

the bone lesion [16, 22, 31, 32, 34, 35]. In the absence of

adjuvant therapy, the bone lesions that were surgically

unresectable continued to grow and invade adjacent

structures [22, 31, 32].

Fig. 11 A T1-weighted postcontrast axial MR image of the patient’s

thoracolumbar spine at T11 shows regression of the soft tissue mass

and bone changes 8 months after initiation of antiangiogenic therapy.
Fig. 9 Immunohistochemistry for CD31 highlights small, slit-like

vascular spaces of KH (original magnification, 9600).

Fig. 10 A T1-weighted postcontrast sagittal MR image of the

patient’s thoracolumbar spine shows regression of the vertebral

changes 8 months after initiation of antiangiogenic therapy.
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Treatment options for KH are diverse and pose a dis-

tinct challenge. Because of the rarity of KH and lack of

reported long-term followup, most regimens have been

based on other clinically aggressive vascular malforma-

tions. Further complicating treatment is the fact that KH

occurs as a distinct entity and associated with KMP.

Numerous reports recommend primary wide local excision

followed by supportive therapy for associated symptoms

[13, 32, 33, 40, 43, 47]. Several nonsurgical treatments,

such as radiation [24], embolization [16, 41], interferon

[15, 22, 29, 34], and the chemotherapeutic regimen of

actinomycin D, cyclophosphamide, and vincristine [22,

26] have proved successful in managing KH. In cases with

KH associated with KMP, no reports in the literature

recommended either observation alone or steroids alone.

The best results were obtained with interferon alone or

combined with excision or steroids, multiagent chemo-

therapy, or excision alone or combined with radiation or

steroids and vincristine (Table 2). In cases with isolated

KH, excision alone or combined with radiation therapy or

other neoadjuvant therapy was the only treatment that

eradicated the disease (Table 3). San Miguel et al. [40]

published a thorough review of 158 patients with KH in

which 28 of 29 patients treated with surgical excision and

Table 1. Reported cases of kaposiform hemangioendothelioma with bony lesions

Study Age

(years)

Gender Location Cutaneous lesion KMP Treatment Outcome

Lai et al. [31] 2 Male Radius/ulna/forearm Yes Yes Amputation, XRT ANED

Lyons et al. [34] 2 Male Temporal bone/neck Yes No Excision ANED

DeFatta et al. [16] 3 Male Hard palate/soft palate/

mucosa/submucosa

Yes NA Excision ANED

Lalaji et al. [32] 1 Female Temporal bone/lateral

mass C1/occipital bone/ear

Yes Yes Oral prednisone Unknown

Gruman et al. [22] 2 Female Mandible/maxilla/cheek Yes No Interferon a-2b/prednisone AWD

Mac-Moune Lai et al. [35] 5 Female Humerus Yes NA Excision AWD

KMP = Kasabach-Merritt phenomenon; NA = not available; XRT = radiation therapy; ANED = alive with no evidence of disease; AWD = alive

with disease.

Table 2. Treatment options for kaposiform hemangioendothelioma in the presence of Kasabach-Merritt phenomenon

Regimen Outcome (number of cases) Reference

ANED AWD DOD

Interferon 8 4 3 [12, 15, 25, 34, 35, 40]

Vincristine/cyclophosphamide/

actinomycin D/methotrexate

1 [26]

Excision 2 [34, 35]

Excision/radiation 1 [34]

Excision/interferon 1 2 [35, 41]

Excision/steroids 1 [16]

Excision/steroids/vincristine 1 [16]

Steroids/chemotherapy 2 [16, 34]

Steroids/embolization 1 [16]

Steroids/interferon 2 2 [16, 29, 34]

ANED = alive with no evidence of disease; AWD = alive with disease; DOD = died of disease.

Table 3. Treatment options for kaposiform hemangioendothelioma

in the absence of Kasabach-Merritt phenomenon

Regimen Outcome (number of cases) Reference

ANED AWD DOD

Interferon 2 [16, 34]

Steroids 3 [1, 22, 34]

Interferon/steroids 1 [22]

Vincristine/steroids 3 [22]

Observation 6 [22, 34]

Excision 15 [3, 10, 16,

34, 35, 43]

Excision/radiation 1 [24]

Excision/neoadjuvant

therapy of some

type

28 [40]

ANED = alive with no evidence of disease; AWD = alive with dis-

ease; DOD = died of disease.
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some type of initial nonoperative therapy had eradication

of their disease. In the six cases reporting primary bony

involvement, as is present in this case, four cases involved

surgical excision, whereas prednisone and interferon were

used in the other two cases [16, 22, 31, 32, 34, 35]

(Table 1).

Our patient had multilevel spine involvement that was

surgically unresectable lesions without associated KMP.

She was treated with oral thalidomide and celecoxib at the

recommendation from consultation with a center special-

izing in vascular anomalies. This recommendation was

based on successful previous treatment of two cases of

unresectable KH of bone with thalidomide and celecoxib.

D’Amato et al. [14] first described the mechanism of oral

thalidomide as an inhibitor of angiogenesis. Since that

time, oral thalidomide has been shown to reduce growth of

carcinomas in animals and multiple myeloma in humans

through its antiangiogenic effect [20]. In a recent Phase II

study for treatment of newly diagnosed glioblastoma,

combined therapy of thalidomide and celecoxib, another

antiangiogenic agent, reportedly produced good results

[30]. Eight months after initiation of treatment with oral

thalidomide and celecoxib, our patient had radiographic

evidence of regression of her disease.
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