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Abstract

Intravascular papillary endothelial hyperplasia (IPEH) is histopathologically characterized by pap-

illary proliferation of vascular endothelial cells. IPEH in the mandible is very rare, such that only

four affected patients have been described in the English-language medical literature. Thus, there

is a poor understanding of the pathogenesis and clinical features of IPEH in the mandible. This

case report describes a patient with IPEH in the mandible who had a history of repeated trauma

involving the mandible due to boxing-related and baseball-related injuries. Imaging examinations

had diagnostic limitations, in that they showed a multilocular radiolucency suggestive of a simple

bone cyst of the mandible, whereas intraoperative findings revealed a fluid-free unicystic cavity

lined by a thin red membrane. Thus, histopathologic examinations were necessary for definitive

diagnosis. The specimen demonstrated a spongy structure consisting of many small papillary

fibrous tissues, lined by a typical monolayer endothelium that expressed CD34, but did not

express D2-40 or AE1/AE3. Moreover, the Ki-67 labeling index was <1%. Thus, the lesion

was identified as intraosseous IPEH in the mandible. Although the pathogenesis of IPEH has

been controversial, our findings in this case suggest that pathogenesis of IPEH may be related

to a history of trauma.
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Introduction

Intravascular papillary endothelial hyper-

plasia (IPEH) is a non-neoplastic disease

that is histopathologically characterized by

papillary proliferation of vascular endothe-

lial cells.1 Masson first described this type

of lesion in 1923; thus, the lesion was pre-

viously referred to as Masson’s tumor.1

However, IPEH has become the preferred

term for this disease.2,3

IPEH typically occurs in the head and

neck, fingers, and trunk; it is generally

asymptomatic with purple swelling similar

to that of a hemangioma, and is rarely

accompanied by pain and tenderness.1 In

contrast to hemangioma, IPEH does not

exhibit color fading.1,2 Although IPEH

often occurs in oral soft tissues,2 IPEH in

the mandible is rare and has been described

in only four patients in the English-language

medical literature.4–7 Thus, there is poor

understanding regarding the pathogenesis,

radiographic features, and management of

IPEH in the mandible. Herein, we describe

a patient with IPEH in the mandible, and

discuss the pathogenesis, radiographic find-

ings, and management of this condition.

Case report

A 55-year-old man was initially referred to

our clinic in September 2010 by a general

dentist because of the presence of a left

mandibular lesion with multilocular radio-

lucency. At that time, the patient did not

report any symptoms and intraoral exami-

nations did not reveal any abnormal find-

ings (e.g., tenderness, swelling, or pain).

Panoramic radiography demonstrated a

35-� 25-mm multilocular radiolucency

with a scalloped unclear border in the para-

median to left premolar mandibular region

(Figure 1a). Although the lesion involved

teeth, no root resorption was observed;

moreover, the involved teeth demonstrated

vital reactions in the electric pulp test. The

patient had no other relevant medical his-

tory. However, he reported many instances

of minor trauma to the mental region, as he

had frequently participated in boxing and

baseball throughout his life. Although fur-

ther examinations were planned, the patient

was lost to follow-up.
The patient returned to our clinic in July

2018 for re-evaluation of the mandibular

lesion. Panoramic radiography and physical

examinations did not reveal changes, com-

pared with the findings recorded 8 years

prior (Figure 1b). Computed tomography

revealed an osteolytic lesion with a rough

bony inner surface, located in the parame-

dian to left premolar region (Figure 2). The

lesion did not exhibit a cortical bone defect.

The clinical course and findings suggested

Figure 1. Panoramic X-ray photographs taken in 2010 and 2018. (a) Panoramic X-ray photograph taken in
2010. (b) Panoramic X-ray photograph taken in 2018. Both panoramic X-ray photographs demonstrated a
multilocular radiolucency with a scalloped unclear border in the paramedian to left premolar mandibular
region (arrows).
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that the lesion was a simple bone cyst of the
mandible.

With the patient under general anesthe-
sia, surgery was performed to excise the
mandibular lesion. Despite the presence of
multilocular radiolucency on preoperative
images, intraoperative findings revealed
that the lesion comprised a fluid-free uni-
cystic cavity lined by a thin red membrane
(Figure 3). The lesion exhibited no adhe-
sions to surrounding bone; additionally, it
was completely encapsulated by cortical

bone. Histopathological examination of
the surgical specimen revealed a spongy
structure consisting of many small papillary
fibrous tissues, lined by a typical monolayer
endothelium (hematoxylin and eosin stain-
ing; Figure 4a). Immunohistochemical anal-
ysis revealed that the monolayer
endothelium expressed CD34 (Figure 4b),
but did not express D2-40 or AE1/AE3
(data not shown). The Ki-67 labeling
index was <1% (data not shown). Based
on these findings, the lesion was identified
as intraosseous IPEH in the mandible. The
patient’s postoperative course was unevent-
ful, and there was no evidence of recurrence
during 2 years of follow-up.

Discussion

IPEH presumably arises from a hematoma
following mechanical stimulation, such as
trauma or inflammation.8 However, the
pathogenesis of IPEH is controversial
because many affected patients have not
reported a history of trauma.3,7 Our patient
had a history of many instances of minor
trauma to the mental region during partic-
ipation in boxing and baseball; moreover,
he showed no evidence of periapical odon-
togenic infections. Although the pathogen-
esis of IPEH may not be solely related to
trauma, our findings suggested that IPEH
in our patient occurred as a result of
trauma.

To the best of our knowledge, this is the
fifth report of a patient with IPEH in the
mandible in the English-language medical
literature. We compared the findings in
the past four reports with the findings in
our patient. Panoramic radiography dem-
onstrated characteristic multilocular radio-
lucency in all patients (including our
patient), although root resorption was not
observed in any patients.4–7 Computed
tomography examinations were performed
in four of the five patients; bony expansion
with a cortical bone defect was observed in

Figure 3. Intraoperative findings. The bone cavity
is shown, lined by a thin red membrane.

Figure 2. Computed tomography findings.
Computed tomography demonstrated an osteolytic
lesion with a septum.
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two patients.5,7 Importantly, these radio-
graphic findings are similar to manifesta-
tions observed in patients with an
odontogenic keratocyst, an intraosseous
hemangioma, or a simple bone cyst.6,8 Our
patient was preoperatively diagnosed with a
simple bone cyst because of the absence of
bone defects and root resorption, as well as
the presence of a multilocular radiolucency
with a scalloped unclear border and the
absence of bone expansion. Consistent
with our findings in this report, it is gener-
ally difficult to diagnose IPEH by means of
preoperative imaging examinations; histo-
pathological examinations are necessary.

Histopathologically, IPEH is character-
ized by papillary proliferation of vascular
endothelial cells.1 Detection of vascular
endothelial cells in patients with IPEH gen-
erally involves immunohistochemical stain-
ing for markers such as CD31, CD34, and
Factor VIII.1,2,4 In particular, CD34 is fre-
quently used for the identification of vascu-
lar endothelial cells; therefore, we used
CD34 as a marker for vascular endothelial
cells in our patient. Moreover, it is impor-
tant to distinguish between angiosarcoma

and IPEH. The differential diagnosis
between angiosarcoma and IPEH involves
several key histologic features: (1) IPEH
remains intravascular, while angiosarcomas
invade surrounding tissue; (2) IPEH is often
closely associated with a thrombus; (3)
IPEH does not include necrotic tissue; and
(4) IPEH has limited mitotic activity.10,11

Although IPEH in our patient did not dem-
onstrate vascular localization or the pres-
ence of a thrombus, it exhibited a lack of
necrotic tissue and a lack of endothelial
cells with mitotic activity. In addition,
angiosarcoma was ruled out on the basis
of the Ki-67 labeling index; angiosarcomas
generally exhibit high expression of Ki-67,12

whereas the index was <1% in our patient.
Thus, the patient was diagnosed with IPEH.

IPEH is histopathologically divided into
three subtypes: (1) a pure form that arises
within dilated vessels; (2) a mixed form that
arises within preexisting vascular lesions
(e.g., hemangioma, aneurysm, vascular mal-
formation, or pyogenic granuloma); and (3)
an extravascular form that originates from a
hematoma.13 In our patient, the lesion was
not associated with blood vessels or vascular

Figure 4. Histology findings. (a) Hematoxylin and eosin staining of the surgical specimen indicated a spongy
structure consisting of many small papillary fibrous tissues, lined by a monolayer endothelium without atypia
(inset indicates magnification of the area denoted by an asterisk). (b) The monolayer endothelium dem-
onstrated expression of CD34.
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lesions, and had been present for at least

8 years. Therefore, despite the absence of a

hematoma, our patient was presumed to

exhibit the extravascular form of IPEH;

the hematoma may have resolved during

the 8-year gap in treatment.
Complete surgical excision is common

treatment for patients with IPEH,2 and

recurrence is rare. Our patient exhibited

no evidence of recurrence during postoper-

ative follow-up because of the complete sur-

gical excision. Notably, Tanio et al.6

performed preoperative embolization in a

patient with the histopathological mixed

form of IPEH due to the occurrence of

uncontrollable bleeding during biopsy. In

contrast, our patient did not exhibit abnor-

mal bleeding during surgery because he had

the extravascular form of IPEH. However,

the risk of operative bleeding during surgi-

cal treatment for IPEH should be consid-

ered because the mixed form includes both

hemangioma and vascular malformation.
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