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a b s t r a c t 

Intraosseous hemangiomas are uncommon slow-growing benign bone tumors. Most of 

these lesions are located in the spine or skull and long bone location is rare. Here we present 

the case of a 63-year-old female with a pathological fracture of the left proximal humerus 

through an intraosseous hemangioma. Imaging features can be highly unspecific when 

these tumors are found in the long bones. In this case a pathological fracture obscured the 

diagnosis even further, prompting the need for tissue sampling to exclude an underlying 

malignancy. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Intraosseous hemangiomas are slow progressing tumors that
account for less than 1% of all bone tumors [ 1 ,2 ]. These be-
nign vascular lesions are located in the spine and skull in 80%
of cases and rarely cause any symptoms [ 1 –6 ]. Histologically
they are characterized as blood-containing, thin-walled ves-
sels or sinuses that are lined by endothelium [7] . Intraosseous
hemangiomas rarely affect the long tubular bones, however,
when present they are most often located in the diaphysis or
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metaphysis and can develop in the medullary cavity, perios-
teum, or intracortical bone [8] . 

Intraosseous hemangiomas of the long bones (IHLB) tend
to be associated with a difficult diagnosis due to the rarity
of these tumors and their inconsistent radiologic appearance
[ 3 ,9 ]. On plain radiographs, IHLBs most often appear as oste-
olytic lesions with coarse, beehive-like trabeculae [9] . On com-
puted tomography (CT), vertebral lesions have a “polka-dot”
appearance on axial projections and a corduroy sign on the
sagittal projections [9] . Lastly, magnetic resonance imaging
(MRI) reveals a hyperintense signal on T2-weighted imaging,
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Fig. 1 – Left humerus anteroposterior (A) and lateral (B) radiographs showing a proximal humerus displaced, impacted and 

angulated fracture with new bone formation (white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

intermediate signal intensity on T1-weighted imaging and
contrast enhancement [10] . However, these general diagnos-
tic features are not always present, and the lesions can often-
times appear atypical, making the tumor simulate a more ag-
gressive entity, prompting the oncology orthopedic surgeon to
obtain a biopsy for determination of the proper diagnosis [9] .
In view of this, we present an unusual case of a pathological
fracture of the humerus secondary to an IHLB. 

Case report 

A 63-year-old female was referred to our orthopedic oncology
clinic for further evaluation and management of a left proxi-
mal humerus pathological fracture. 2 months prior to the ini-
tial consultation the patient felt sudden severe pain in her
proximal left humerus as she was receiving a massage. The
patient immediately afterwards developed swelling and ec-
chymosis in the left upper arm. Her pain persisted despite tak-
ing narcotic medication prescribed by her primary care physi-
cian. A venous duplex exam of the left upper extremity was
obtained, and a deep vein thrombosis was ruled out. The pa-
tient was then referred for a general orthopedic evaluation. 

The orthopedic surgeon ordered additional diagnostic
imaging studies to further evaluate the left upper arm. Radio-
graphs of the left shoulder revealed a displaced, angulated and
impacted fracture of the anatomic neck of the left proximal
humerus with callus bone formation surrounding the fracture
line ( Fig. 1 ). An MRI of the left humerus and shoulder with
and without Gadolinium contrast media confirmed the pres-
ence of a displaced fracture in the left humeral neck. Addi-
tionally, bone marrow edema was observed with hypointense
T1 and hyperintense T2 signal intensity at the level of the
humeral head extending down to the mid humeral shaft. Soft
tissue edema was noted surrounding the fracture site; how-
ever, soft tissues were otherwise unremarkable ( Fig. 2 ). Due to
the bone marrow edema the presence of an underlying lytic
lesion was unable to be assessed. Furthermore, a whole-body
nuclear medicine bone scan with Tc99 revealed increased up-
take at the level of the left humeral head and neck, but the
scan was otherwise unremarkable showing no abnormal up-
take in the pelvis, spine, or chest wall ( Fig. 3 ). Unable to exclude
the presence of an underlying malignancy, the orthopedic sur-
geon referred the patient to our orthopedic oncology clinic for
further evaluation and management. 

During the initial consultation, the patient mentioned the
persistence of moderate to severe left upper arm pain despite
taking narcotic medication as prescribed. She denied expe-
riencing any fevers, chills, sudden weight loss, or numbness
or tingling in the left upper extremity. On physical examina-
tion, there was severe tenderness to palpation, swelling, and
a reduced range of motion of the left shoulder. The range of
motion of her left elbow, wrist, and digits were within nor-
mal limits, and she was neurovascularly intact with palpa-
ble pulses and brisk capillary refill distally. Unable to confirm
the presence of a malignancy through diagnostic imaging, a
decision was made to proceed with a core needle biopsy of
the left humeral head under imaging guidance. The histol-
ogy revealed benign reactive fragments of lamellar bone ad-
mixed with fibrous tissue. Multiple levels were examined. Ker-
atin AE1/AE3 immunostaining was negative and CD138 posi-
tive plasma cells were few and polytypic for kappa and lambda
light chains. No evidence of malignancy in the osseous tissue
was found suggesting that a non-diagnostic sample was ob-
tained. 

Given that the histopathologic analysis was inconclusive
the patient required a repeat biopsy to obtain a diagnostic
sample. The biopsy was done under fluoroscopic guidance and
appropriate samples of tissue were obtained through a lateral
bone window. Histopathologic analysis of the bone biopsy re-
vealed reactive new bone formation, periosteum with fibro-
sis and scattered multinucleated giant cells. The bone mar-
row component showed increased number of dilated vascular
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Fig. 2 – Left humerus MRI with and without Gadolinium contrast demonstrating the fracture of the proximal left humerus 
with shortening, displacement, and angulation. Associated extensive bone marrow edema ( ∗) is also shown within humeral 
head extending to the neck and shaft, hypointense in the T1-weighted sequence (A), hyperintense in the short tau 

inversion recovery sequence (B) and with Gadolinium enhancement in the T1-fat suppressed post-contrast-sequence (C). 
Surrounding soft tissues edema is also noted (arrowhead). An underlying lytic lesion could not be excluded due to the 
extensive bone marrow edema. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

channels with thin walls and flattened endothelium ( Fig. 4 ).
These findings were consistent with a diagnosis of bone he-
mangioma. Again, no evidence of a malignancy or metastatic
disease was found. After discussing the diagnosis and reas-
suring the patient that there was no evidence of malignancy,
she was referred to a shoulder specialist for left shoulder re-
construction. 

Discussion 

Intraosseous hemangioma is a rare bone tumor (less than 1%)
with even more infrequent presentation within long bones
[3] . This slow progressing benign tumor is most commonly
found in the vertebra and calvarium [ 5 ,11 ]. Patients are usu-
ally in the fourth or fifth decade of life with female predom-
inance [11] . Trauma has been considered to be a possible eti-
ology for this lesion, although this has not been proven [12] .
Intraosseous hemangiomas can be difficult to diagnose solely
based on imaging findings due to the non-specific imaging
features of this tumor. Diagnosis is usually made through his-
tologic findings upon biopsy [13] . 
Long bone intraosseous hemangiomas on plain radio-
graphs are visualized as irregular and lytic lesions with a hon-
eycomb pattern [9] . These same tumors when in a vertebral
location appear differently, with a coarse vertical and trabec-
ular pattern with osseous reinforcement [9] . On CT scan im-
ages in the axial plane, the vertical trabeculation depicts a
polka-dot appearance with small punctate sclerotic lesions.
On sagittal and coronal planes, the corduroy sign is visualized
similarly to plain radiographs. Trabecular thickening is unap-
parent on MRI regardless of the sequence [10] . In lipid-rich in-
traosseous hemangiomas the T1-sequence appears as hyper-
intense while T2 sequences demonstrate high intensity due
to the high-vascular component of the hemangioma. MRI is
the ideal imaging modality to determine complications sec-
ondary to mass-effect, neurovascular impingement, and ex-
traosseous extension. Nuclear medicine scans can demon-
strate either increased or normal uptake [14] . 

In the case presented, besides the usual highly unspecific
features of intraosseous hemangioma, there was an associ-
ated pathologic fracture. The presence of new bone forma-
tion, bone marrow edema, surrounding fracture hematoma
and displaced bone fragments along the absence of imag-
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Fig. 3 – Nuclear medicine Tc 99 bone scan demonstrating intense increased uptake in the left humeral head and proximal 
shaft. A single focus of abnormal uptake in the mid-shaft of the left humerus is also observed. 

Fig. 4 – Histopathological examination of the left proximal humerus open bone biopsy. Low and high-power views (A: H&E, 
10x; B and C: H&E, 20x) of reactive woven bone formation with increased number of small and medium size capillaries and 

dilated vascular channels with thin walls. No atypia is noted. 
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ing prior to the fracture obscure the diagnosis even more.
The intraosseous hemangioma in this case was hypointense
on T1 weighted sequences and hyperintense on T2 possibly
due to a higher percentage of adipose tissue and the pres-
ence of blood-containing vessels characteristic if intraosseous
hemangiomas [ 7 ,15 ]. The noted hypo intensity on the T2
weighted sequences is unusual compared to previous reports
from the literature, which prompted the need to exclude an
underlying malignant cause for the pathological humerus
fracture. Nuclear medicine bone scans revealed increased up-
take which was expected with an intraosseous hemangioma
although this finding is not distinctive as well. All imaging
modalities for an intraosseous hemangioma are non-specific
and mostly are used to help rule out other types of neoplasms
and lesions. 

Conclusion 

Intraosseous hemangiomas are rarely encountered in the long
tubular bones. Although diagnostic imaging methods, such as
radiographs, MRI, CT scans, and full body Tc99 bone scans
are necessary in the diagnostic process, there must be clini-
cal and pathological correlation with the findings. The patient
in this case presented with an associated pathological frac-
ture, resulting in extensive bone marrow edema within the
humerus, hematoma, new bone formation and displaced bone
fragments which limited and obscured the evaluation for any
potential underlying malignancy prompting the need for tis-
sue sampling for diagnostic confirmation. 
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