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a b s t r a c t 

Bony hemangiomas are benign vascular lesions with an expansive growth; usually they tend 

to obliterate the entire bony cavity. They are typical lesion of the spinal bones, but they can 

rarely arise within other bones of the neurocranium. Diabetic microangiopathy is a condi- 

tion characterized by the development of aberrant vessel tangles anastomosed to each other 

due to dysregulated neoangiogenesis. We report the case of a 56-year-old woman, suffer- 

ing from type 2 diabetes mellitus, admitted to the neurology department due to a reported 

worsening of paresthesias and dysesthesias of the upper and lower limbs. She performed a 

contrast-enhanced brain CT scan that showed the presence, at the level of the right mas- 

toid process, of an hypervascular angioma. A subsequent MRI study of the brain and spine 

showed the presence of multiple bone angiomas, at the level of the right frontal theca and 

C7, Th3, and Th7 vertebral bodies. Due to the absence of further symptoms and clinical and 

radiological signs of intracranial compression, the patient did not perform surgery. A radi- 

ological follow-up was advised. Although possible pathophysiological correlations between 

Abbreviations: MH, mastoid hemangiomas; DMA, diabetic microangiopathy; DM, diabetes mellitus; HIF, Hypoxia-inducible factor; ROS, 
reactive oxygen species. 

✩ Competing Interests: The authors declare that they have no known competing financial interests or personal relationships that could 

have appeared to influence the work reported in this paper. 
∗ Corresponding author. 

E-mail address: antonio.alessandro.biancardino@gmail.com (A.A. Biancardino). 
https://doi.org/10.1016/j.radcr.2024.03.087 
1930-0433/© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the 
CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

https://doi.org/10.1016/j.radcr.2024.03.087
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
mailto:antonio.alessandro.biancardino@gmail.com
https://doi.org/10.1016/j.radcr.2024.03.087
http://creativecommons.org/licenses/by/4.0/


2938 R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  2 9 3 7 – 2 9 4 2  

diabetes and vertebral hemangiomas are mentioned in literature, vascular lesions of this 

type involving vertebrae and skull base simultaneously can be discovered in a patient with 

chronic diabetic disease. As long as these lesions remain asymptomatic, surgical treatment 

is not indicated, and the patient is followed over time with radiological follow-up. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Intraosseous hemangiomas are benign tumors that account
for less than 1% of bone lesions. Although they can arise in
different bony districts, vertebral body is a typical location
(30%-50%) [1] . According to Mulliken and Glowacki’s definition,
hemangiomas are histologically characterized by pronounced
cell turnover or endothelial hyperplasia, unlike other bone
vascular malformations characterized by vessel dysplasia and
normal turnover [2] . According to Moore, three histopatholog-
ical forms are reported in literature: hamartomatous heman-
giomas, hemangioblastomas, and sclerosing hemangiomas
[ 3 ]. 

They often represent lesion of incidental finding, and they
rarely involve different districts outside the cranio-vertebral
axis [ 4 ]. If located into the temporal bones, these tumors can
become osteolytic, infiltrating the tympanic cavity, or can re-
sult in exuberant neo-ossification [ 5,6 ]. Mastoid hemangiomas
are an occasional occurrence that should be investigated, es-
pecially if related to the coexistence of other body angiomas
[7] . 

On considering growing characteristics, these lesions of-
ten remain stable throughout life, so radiological follow-up is
usually the treatment of choice. Surgery is advisable in symp-
tomatic lesions causing nerve compression [ 8 ]. 

The treatment of the first choice is radioembolization with
cytoreductive purpose since direct removal may result in sig-
nificant blood loss [ 9 ]. Kostrzewa highlighted the usefulness
of CO2 laser treatment in reducing bleeding and hemostatic
power [ 10 ], while Pavamani applied radiotherapy to very large
inoperable lesions [ 11 ]. 

As we know, diabetic pathology is characterized by al-
tered coagulation and abnormalities in myelination of nerve
sheath elements causing peripheral neuropathy. Moreover,
there seems to be a trend to irregular neoangiogenesis, with
the development of aberrant and brittle vessels [ 12 ]. 

Our paper aims to investigate a possible relationship be-
tween diabetic neuropathy and the coexistence of multiple
bone angiomas. Our hypothesis relates neurovascular abnor-
malities that are typical of diabetes mellitus with a major
trend to angiomas formation. 

Case presentation 

A 56-year-old woman with prior history of hypertension and
type II diabetes mellitus, diabetic neuropathy in all 4 limbs for
about a year and left a frigore facial palsy about 30 years ago. 
For worsening neuropathy with paresthesias and dyses-
thesias in the extremities of hands and feet, she underwent
a Contrast Enhanced brain CT study, which documented an
oval lesion of 12 × 10 mm in the medial slope of right mas-
toid, resulting in bony tumefaction and cortical thinning, with
parenchymatous density in baseline condition progressively
assuming contrast medium, suggestive of hyper vascularized
angioma ( Fig. 1 A and B). 

MR study with gadolinium confirmed the presence of an
area about 19 × 9 mm in the right mastoid near the occiput-
mastoid suture, characterized by T2w hyperintensity, tenuous
DWI hypersignal in the absence of ADC restriction, with en-
hancement suggestive of hypervascularized angioma ( Fig. 1 C
and D). 

Moreover, several angiomas have been found in different
bone location: right frontal theca ( Fig. 2 A); D3 vertebral body
( Fig. 2 B and C); C7 and D7 vertebrae ( Fig. 2 D and E). 

Neurological examination was normal, except for pares-
thesias and dysesthesias. A radiological follow-up was ad-
vised. 

Discussion 

Bone angiomas are vascular lesions that can affect bony struc-
tures of the neuroaxis, usually the vertebral soma, but also
cranial bones such as the temporal bones. They are generally
benign lesions, highlighted on MRI scans as hyperintense in
both T1 and T2 sequences [ 13 ]. Rare lesions with malignant
character may demonstrate heterogeneous enhancement and
irregular margins on MRI scans. CT is mandatory in suspected
atypical forms, since it shows a very suggestive polka-dot ap-
pearance [ 14 ]. The congenital nature of angiomas has been
considered in some cases, based on the possibility of the de-
velopment of acquired vasculopathies in certain systemic and
dysmetabolic settings. Cases of hemangiomas developed syn-
ovially or cutaneously by repeated mechanical stimulation
have been reported in the literature [ 15 ]. 

Among cranial hemangiomas, those in the temporal bone
are smaller than the other sites and can sometimes take
on an aggressive behavior by invading the middle ear up to
cause facial nerve deficits [ 6,16,17 ]. Temporal hemangiomas
often originate in areas with dense vascular networks, such as
around the geniculate and Scarpa ganglia [ 5,18 ]. Diseases such
as rheumatoid arthritis, diabetic retinopathy, and tumors such
as hemangiomas and psoriasis are driven by uncontrolled an-
giogenesis [ 19,20 ]. Mediators of inflammation and angiogenic
growth factors released during trauma or surgical damage
could prompt uncontrolled endothelial hyperplasia and mi-
crothrombosis. In addition, the same microinstability and lo-

http://creativecommons.org/licenses/by/4.0/
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Fig. 1 – (A) Axial view : CT scan shows the presence of oval formation in the medial side of the right mastoid, at 
occiputmastoid junction, side leading to cancellous bone swelling and bone cortical thinning with parenchymatous-like 
density. (B) Axial view: CT scan – bone window, slice 1.25 mm : note the trabeculation of the bone thinned and remodeled by 

the presence of the angioma. (C) Coronal view : MR Flair shows a hyperintense signal with a “bunch of grapes” appearance in 

right temporal bone. (D) Sagittal view : T1-weighted gadolinium enhanced MR shows expansive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cally activated immune response could induce a shift from the
normal angiogenetic pathway to an uncontrolled pathologi-
cal one [ 21 ]. Saha and colleagues described Lobular Capillary
hemangioma with a focal fibrosis area [ 22 ]. Gavilan and col-
leagues reported ossifying hemangioma case of the temporal
bone destructive of normal anatomy by their osteolytic char-
acter, with a typical honeycomb appearance on skull CT [ 23 ]. 

When symptomatic, they can be treated by radioemboliza-
tion or directly surgical exeresis. Treatment aims to prevent
the worsening of previous deficits (VII or VIII cranial nerves,
usually) [ 8 ]. 
Different treatment modalities are described in literature.
Kumbhar and colleagues described a case of temporal petrous
hemangioma involving the middle ear and mastoid extending
into the retroauricular subcutis, treated by a combination of
percutaneous and transarterial embolization [ 24 ]. As already
ascertained in Slon’s study, a correlation between bone an-
giomas and diabetes mellitus would be plausible [ 25 ]. In fact,
hyperglycemia and glycation products in chronic diabetes es-
tablish a phlogistic microenvironment such that the release of
ROS and proangiogenic cytokines is continually urged [ 26,27 ].
Moreover, the hypoxic setting due to altered tissue vascular-
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Fig. 2 – (A) Axial view: T1-weighted gadolinium enhanced MR shows small angioma in the right frontal theca. ( B-C) Sagittal 
view : T1-weighted gadolinium enhanced MR and axial view T2 MR: show an angioma of the posterior upper aspect of D3 
extending to the vertebral peduncle, the transverse process and part of the ipsilateral lamina. D-E) Sagittal view : 
T1-weighted gadolinium enhanced MR: they show a millimetric angioma at the level of C7 and D7, respectively. 



R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  2 9 3 7 – 2 9 4 2 2941 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ization stimulates HIF activation and the release of neoangio-
genesis factors such as PDGF, FGF and VEGF the latter heavily
expressed in the dysfunctional endothelium of vertebral an-
giomas such as in other intraosseous forms [ 28,29 ]. 

Conclusion 

Mastoid hemangiomas are slow-growing benign tumors,
among the rarest bony lesions of the cranio-vertebral axis.
Generally, they are single lesions but can be part of multi-
ple angiomatosis spectrum with bony angiomas in other body
districts. Recent studies in the literature have shown a corre-
lation between the development of bone vasculopathies and
several other systemic dysmetabolic diseases. Because of this,
even if the exact pathophysiological mechanisms of MHs are
still unknown, a correlation between microangiopathy and
proliferative neoangiogenesis in diabetic pathology cannot be
ruled out. 

Patient consent 

Written informed consent for the publication of this report
was obtained from the patient. 
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