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Introduction

Intraosseous hemangiomas are rare benign tumors that arise
from the intrinsic vasculature of the bone, which account for
1% of all primary skeletal neoplasms. About 75% of these
tumors occur in the vertebral body followed by craniofacial
bones and 15 to 20% of the tumors occur in the scapula, ribs,

clavicle, and pelvic bones.1,2 These tumors are most com-
monly seen in the fifth decade of life but can occur at any age
with a slightly high prevalence in females (male:female
¼1:1.5).3 Some authors deem these lesions to be regarded
as hamartomas; hence, have not been included in the 2018
International Society for the Study of Vascular Anomalies
(ISSVA) classification of vascular anomalies.4 However,
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Abstract Intraosseous hemangioma is a common and benign vascular tumor with a propensity
to occur in any bone of the body. Although the most common skeletal sites are the
craniofacial bones and the spine, hemangioma of the scapula is a rare occurrence,
which is rarer in the pediatric population. Kasabach–Merritt syndrome (KMS) is
characterized by the combination of a rapidly growing vascular tumor, thrombocyto-
penia, microangiopathic hemolytic anemia, and consumptive coagulopathy. This
condition can cause massive bleeding even after minor trauma and immediate
operative management is usually contraindicated.
We report a rare case of KMS in an 8-year-old girl with cavernous hemangioma of the
scapula presenting with progressively increasing shoulder mass, thrombocytopenia,
and serially falling hemoglobin levels. She was treated with preoperative angioembo-
lization to manage the consumptive coagulopathy followed by surgery poststabiliza-
tion. Intraosseous hemangiomas, while benign, can show aggressive features on
imaging and angioembolization can be a life-saving tool in the management of
vascular tumors presenting with consumptive coagulopathy. Intraosseous hemangio-
mas, while benign, can show aggressive features on imaging and angioembolization
can be a life-saving tool in the management of vascular tumors presenting with
consumptive coagulopathy.
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cavernous hemangioma is classified as a venous malforma-
tion in the slow-flow lesion category by the ISSVA.5

The most common primary benign neoplasm of the
scapula is osteochondroma and the occurrence of an intra-
osseous hemangioma in the scapula is exceedingly rare,
erstwhile only two reported cases in the literature to the
best of our knowledge.6

Kasabach–Merritt syndrome (KMS) is a rare and life-
threatening thrombocytopenic coagulopathy associated
with vascular tumors, specific to tumors such as kaposiform
hemangioendothelioma and tufted angioma.7

We present a rare case of a large cavernous hemangioma
of the scapula in pediatric age group presenting with severe
thrombocytopenia and anemia as per KMS. The condition
was managed by preoperative angioembolization following
which a total scapulectomy was performed after achieving
hemodynamic stabilization.

Case Report

An 8-year-old female child was referred to a tertiary cancer
center with chief complaints of swelling in the left shoulder
region since 1 year and a less than 1-month old history of
recent rapid increase in size. On local examination, the
swelling was tender, associated with decreased abduction
and external rotation movements of the shoulder joint, and

with bluish discoloration of the overlying skin. Routine blood
investigations revealed thrombocytopenia with platelet
count of 18�109/L and a baseline hemoglobin level of
10.7 g/dL. Baseline hematocrit levelwas 32.6%, mean corpus-
cular volume was 69.2 fL, mean corpuscular hemoglobin
(MCH) was 22.6 pg, MCH concentration 32.7 g/dL, and red
cell distribution width was 15.1%CV. A normal international
normalized ratio value of 1.2 and prothrombin time of 14.3
with elevated activated partial thromboplastin time (aPTT)
level of 34.6 were observed. The white blood cell count was
normalwith raised value of eosinophils (15%). Giant platelets
were seen on a peripheral blood smear. Immature platelet
fraction test was not performed.

Radiograph revealed an expansile lytic soft tissue mass
arising from the left scapula causing destruction of the blade
without any matrix within. Contrast-enhanced computed
tomography (CECT) imaging was performed before referral
and revealed an aggressive bone tumor of the left scapula
showing a heterogeneously enhancing soft tissue component.
The lesion was arising from the bone rather than secondary
involvement of the boneby extraosseous soft tissue, ruling out
rhabdomyosarcoma. The lack of sclerotic or cartilaginous
matrix favored a possibility of Ewing’s sarcomaover osteogen-
ic sarcoma or a malignant cartilaginous tumor.

Baseline fluorine-2-fluoro-2-deoxy-d-glucose (18F-FDG)
positron emission tomography (PET) CECT scan was

Fig. 1 Axial positron emission tomography (PET) contrast-enhanced computed tomography (CECT) (A) and CECT (B) section showing fluorine-2-
fluoro-2-deoxy-d-glucose (FDG) avid soft tissue mass with central pooling of contrast and calcific foci arising from the left scapula. Coronal
short-tau inversion recovery (STIR) (C) and T2 axial (D) section showing predominantly hyperintense mass involving the left scapula with
hypointense calcific foci. Axial T1 fat-saturated postcontrast preembolization status (E) and postembolization status (F) section showing
significant decrease in the intense enhancement seen within the soft tissue mass postembolization procedure.
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performed for staging the tumor after a primary suspicion of
an aggressive malignant bone tumor like Ewing’s sarcoma on
the basis of imaging review. PET showed an expansile lytic
soft tissue mass arising from the scapula showing central
pooling of contrast and multiple tiny foci of calcifications
within, likely phleboliths (►Fig. 1A, B). FDG uptake was seen
peripherally in the soft tissue. No other area of abnormal
tracer uptake was noted. For better mass characterization, a
gadolinium-enhanced magnetic resonance imaging (MRI)
was performed (►Fig. 1C–E). MRI revealed a large soft tissue
mass arising from the blade of the left scapula which was
predominantly hyperintense on T2-weighted imaging, mea-
suring 9.4�8.6�9.7 cm.

The mass showed extraosseous extension with displace-
ment and atrophy of the left deltoid and infraspinatusmuscles
and progressive filling of contrast on dynamic postcontrast
imaging. The mass showed characteristics of hemangioma on
imaging. Due to the aggressive type of destruction of the bone,
size, location of tumor, and age profile, biopsy of themass was
planned to rule out any evidence of malignancy.

Repeat hemogram performed after 24 hours revealed fall
in hemoglobin levels from the baseline level of 10.7 to
8.7 g/dL within 24hours with persistent thrombocytopenia
and elevated aPTT. The child was admitted for platelet and
hemoglobin correction before performing an ultrasound-
guided biopsy of the mass. Histopathology report revealed
a tumor composed of variably sized, dilated, thin- and
thick-walled vessels lined by a single layer of flat endothe-
lial cells with focal areas showing hemosiderin-laden mac-
rophages, hyalinization, and necrosis. No evidence of
atypia/malignancy was found. After immunohistochemis-
try, CD34 highlighted endothelial cells while TTF-1, CD99,
and NKX 2.2 were negative, which ruled out malignancy.
After the diagnosis of cavernous hemangioma was con-
firmed, left scapulectomy was planned for the child. How-
ever, due to the ongoing consumptive coagulopathy,
preoperative embolization of the tumor was performed.

Digital subtraction angiography was performed (►Fig. 2)
which showed a predominant supply to the tumor by arterial
feeders arising from the thyrocervical branch of subclavian

artery and subscapular branch of the axillary artery. These
feeders were selectively embolized by 250- to 350-μm sized
polyvinyl alcohol particles and gelfoam. Considerable reduc-
tion in tumor blush was observed postembolization. Stabili-
zation of platelets and hemoglobin values with normal aPTT
was achieved postembolization. A repeat MRI confirmed
decrease in vascularity within the tumor (►Fig. 1F) after
which the child underwent scapulectomy. Final specimen
histopathology report reconfirmed diagnosis of cavernous
hemangiomawith no features of atypia. The child underwent
follow-up X-ray examination after 8 weeks of surgery, which
revealed improvement in symptoms and no evidence of
recurrence. The child was put on a 3-monthly follow-up
regimen. Follow-up after 6 months of surgery revealed no
fresh complaints, healthy surgical wound, and the child
undergoing physiotherapy for shoulder, elbow, and fingers’
range of motion exercises.

Discussion

Scapular intraosseous hemangioma is a rare benign vascular
tumor. Primary intraosseous hemangiomas are benign vas-
cular tumors of small and large caliber vascular channels that
are intrinsic to the bone of origin.3 There are four primary
types of intraosseous hemangiomas8: capillary, cavernous,
venous, and arteriovenous. Most of the reported skeletal
cavernous hemangiomas in the scientific literature have
been published as single clinical case format, with nearly
all lesions occurring in the craniofacial skeleton. This is the
first reported case of a cavernous hemangioma occurring in
the scapula to the best of our knowledge. Cavernous intra-
osseous hemangiomas account for about 0.2% of all tumors
and 10% of benign tumors of the skull.9 Cavernous heman-
giomas of the skull usually have a size ranging from 15 to
25mm at the time of clinical presentation.9 Lesions as large as
8 cm in diameter at the time of diagnosis have also been
described.9 The natural history of this lesion has not yet
been well understood. Osseous cavernous hemangiomas are
known to grow progressively and spontaneous involution is
rare. Thus, surgical intervention is recommended in thesetting

Fig. 2 Digital subtraction angiography (DSA) angiography from left subclavian artery (A) showing parenchymal blush. Selective cannulation of arterial
feeders (B), (C) arising from the left subclavian artery. Postembolization DSA from left subclavian artery (D) showing no parenchymal blush.
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of progressive pain and cosmetic reasons, but rarely for
avoidance of complications like neurovascular bundle damage
and hemorrhage depending on the location of the lesion.10

An association of bone marrow involvement causing
cytopenia through the progression of clonal hematopoiesis
is well understood with myeloid malignancies such as mye-
lodysplastic syndromes or acute myeloid leukemia.11 Sec-
ondary metastatic involvement to the bones in various types
of cancers can lead to bone marrow failure syndromes
causing cytopenia, resulting from the various proinflamma-
tory cellular responses across carcinogenesis pathways.12 In
Maffucci syndrome, characterized by multiple enchondro-
mas in bones, skeletal deformities, and cutaneous heman-
giomas, an association with thrombocytopenia is secondary
to the platelet-trapping process within the cutaneous
lesions. However, the differential diagnosis for an isolated
bone tumor with thrombocytopenia are limited to highly
vascular lesions like intraosseous cavernous hemangioma,
capillary hemangioma, venous hemangioma, and arteriove-
nous malformation.13 In such cases, endothelial or vessel
wall abnormalities and an abnormal blood flow cause turbu-
lence or increased stasis which secondarily increases the
clotting tendency.13 Stasis and trapping of blood within
vascular tumors can cause platelet activation and fibrinogen
consumption.14 After the first published report in 1940 by
Kasabach and Merritt on growing skin hemangioma with
thrombocytopenic purpura in a newborn baby, this associa-
tion of hemangioma with thrombocytopenia and consump-
tive coagulopathy has been known as KMS.15

This syndrome can have a high mortality rate between 12
and 50%. Death results from severe hemorrhage related to
disseminated intravascular coagulation, local invasion of
vital structures, high output cardiac failure, multiorgan
failure, or sepsis.15 Most of the reported syndromes were
associated with cutaneous hemangiomas as well as tumors
present anywhere in the body with retroperitoneal tumors
having a high mortality rate of approximately 60%.16

Surgery is the definitive treatment. However, surgery can
be contraindicated in the setting of this syndrome due to the
increased propensity of massive uncontrollable tumoral
hemorrhage even with minor trauma. Therefore, it is vital
to stabilize the hemodynamic and clotting parameters prior
to planning a surgical intervention. While the treatment is
largely supportive, reports of successful management of the
syndrome are available with radiation therapy, aminocap-
roic acid, and corticosteroids.7 Platelet transfusion is not
recommended except in the case of active bleeding as the
transfused platelets can get trapped in the tumor and lead to
further abnormal coagulation and worsening of KMS.17

Transarterial embolization is a widely accepted procedure
tominimize perioperativehemorrhageand facilitate resection
of vascular tumors and is commonly practiced for vertebral
hemangiomas.18We report the first such case of utilization of
transarterial embolization in a child with scapular hemangio-
ma to manage the KMS and achieve hemostasis before under-
going definitive scapulectomy. After a thorough literature

search, this is also the first reported case of a scapular cavern-
ous hemangioma in a pediatric patient.
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