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Abstract

Epithelioid hemangioma is a rare benign vascular tumor that consists of capillary-sized vessels lined by epithelioid endothelial
cells. Diffuse cavernous hemangioma is a congenital benign vascular neoplasm consisting of increased dilated vessels. We report
a case of epithelioid hemangioma and diffuse cavernous hemangioma that co-occurred in the rectum. To our knowledge, this is
the first report in which two rare vascular lesions coexisted. Because both epithelioid hemangioma and diffuse cavernous
hemangioma are often clinically confounded by malignant tumors, differentiating these benign lesions from other possible

malignant tumors is significant.
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Introduction

Gastrointestinal hemangiomas, including diffuse cavernous
hemangioma and epithelioid hemangioma, are uncommon be-
nign vascular tumors usually found in young- to middle-aged
adults [1, 2]. Patients present with a long history of painless
rectal bleeding, and sometimes massive hemorrhage.
Epithelioid hemangioma, also known as angiolymphoid hy-
perplasia with eosinophilia, is a rare vascular neoplasm that is
frequently found in the skin and subcutaneous tissue of the
head [1, 3, 4]. It is rarely seen in the colorectal area, and only
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three cases have been described in the literature [1, 3, 4].
Diffuse cavernous hemangioma in the colorectal region is a
rare vascular benign tumor, which is often misdiagnosed and
difficult to treat [5]. Herein, we report a case of simultaneous
occurrence of epithelioid hemangioma and diffuse cavernous
hemangioma in the rectum.

Clinical summary

A 73-year-old man presented with a 4- to 5-month history of
intermittent bloody feces. His medical history showed that he
had several polyps in the colon, and they had been resected
with endoscopic polypectomy in the past. Colonoscopy re-
vealed a hemorrhagic submucosal tumor-like polypoid lesion
of about 3 c¢cm in diameter in the rectum, which was 15 cm
from the anal verge (Fig. 1a). At the same time, the rectal
mucosa around the lesion showed sporadic black spots, sug-
gesting enlarged lymph nodes (Fig. 1b). The subsequent com-
puted tomography (CT) scan demonstrated a polypoid lesion
in the rectum (Fig. 1c). In addition, magnetic resonance imag-
ing (MRI) showed not only a 2.4-cm lobulated mass but also
multiple enlarged nodules in the mesentery of the descending
colon and rectum, which suggested dilated lymph nodes. T2-
weighted images revealed increased signal intensity and the
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Fig. 1 Clinical images of
epithelioid hemangioma and
diffuse cavernous hemangioma. a
Endoscopic image of epithelioid
hemangioma. Colonoscopy
shows a submucosal tumor-like
polypoid lesion. b Endoscopic
image of diffuse cavernous hem-
angioma. The rectal mucosa
shows sporadic black spots (ar-
rows). ¢ CT finding of epithelioid
hemangioma. The CT scan shows
a polypoid lesion in the rectum. d
MRI finding of epithelioid hem-
angioma. T2-weighted image re-
veals increased signal intensity
and the possibility of hemor-
rhages and cystic changes (arrow)

possibility of hemorrhages and cystic changes (Fig. 1d).
Hematological examination demonstrated hemoglobin level
of 7.4 g/dl and mean corpuscular volume of 78.3 femtoliters,
suggesting iron deficiency anemia. Tumor markers, such as
carcinoembryonic antigen and carcinoma antigen 19-9, were
not elevated. Endoscopic mucosal resection (EMR) was
performed.

The patient underwent laparoscopic low anterior resection
of the rectum 2 months after EMR because CT and MRI
image indicated the possibility of malignancy with lymphatic
metastasis. On follow-up evaluation 6 months postoperative-
ly, the patient presented with no recurrence of rectal bleeding
or blood feces.

Pathological findings
EMR specimen

Macroscopically, the resected lesion was a tan-white
exophytic mass that measured 30 mm in size (Fig. 2a).
Microscopically, proliferation of various sizes of vessels was
observed in accordance with the macroscopic tan-white le-
sion. The surface showed erosion and ulceration. The prolif-
erated vessels involved the stroma of the lamina propria and
muscularis mucosae, but existing crypts remained. In addition
to lymphocytes and plasma cells, abundant eosinophils had
infiltrated into the stroma (Fig. 2b). Some vessels had well-
formed walls, whereas others were merely canalized,
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consisting of epithelioid-like endothelial cells. The endothelial
cells had ovoid nuclei with slight anisokaryosis, showing an
epithelioid sheet-like growth pattern (Fig. 2¢). Unlike pyogen-
ic granuloma, no explicit lobular structure was evident.
Prominent pleomorphism was not evident. A few nucleic mi-
toses were seen, but atypical mitosis was not detected. The
surgical margin was negative for the lesion.
Immunohistochemical analysis was performed. CD31,
CD34, and factor VIII were positive in the endothelial cells,
whereas epithelial membrane antigen was negative in almost
all endothelial cells (Fig. 2d). FOS-B was focal and weak
positive in the endothelial cells (Online Resource 1). All com-
ponents were positive for p53, and 10% of the endothelial
cells were positive for Ki-67.

Surgical specimen

Macroscopically, no protruded lesion remained, and the EMR
scar was barely detected as a fibrous scar (Fig. 3a,b). Black
spots were diffusely observed mainly in the subserosal layer
(Fig. 3c). Microscopically, enlarged vessels of various sizes
were spread throughout the whole specimen, and most of the
proliferated vessels were observed from the submucosal layer
to the subserosal layer (Fig. 3d). Although endothelial prolif-
eration was identified, cellular atypia was not remarkable.
Some vessels were accompanied by fibrosis or hyalinization.
Most of the lesions showed characteristics of cavernous hem-
angioma, but proliferation of lymphatic-like vessels was also
observed. Some vessels contained organized blood clots (Fig.
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Fig. 2 Pathological findings of |E|
epithelioid hemangioma. a

Histological and macroscopic
(inset) appearance of epithelioid
hemangioma. The lesion is a tan-
white polypoid mass, involving
the stroma of the lamina propria
and muscularis mucosae.
Hematoxylin and eosin (H&E)
staining. Bar, 1000 pm. b Vessels
of various sizes have proliferated
with abundant infiltration of eo-
sinophils, lymphocytes, and plas-
ma cells. H&E staining. Bar,

50 um. ¢ Proliferated endothelial
cells have ovoid nuclei but no
prominent nucleic pleomorphism.
H&E staining. Bar, 20 pm. d
Immunostaining for CD31. Bar,
20 um

3e). In the subserosal layer, some lymph nodes into which the
enlarged vessels proliferated were evident (Fig. 3f). Despite
the thorough examination, no remaining lesion of the epithe-
lioid hemangioma was found in the additional surgical resec-
tion specimen.

Discussion

In this case, we identified two distinctive benign vascular tu-
mors, an epithelioid hemangioma and a diffuse cavernous
hemangioma, arising simultaneously in the rectum. To our
knowledge, this is the first report in which two rare vascular
lesions coexisted.

Epithelioid hemangioma is a benign vascular tumor that
consists of capillary-sized vessels lined by epithelioid endo-
thelial cells [1, 3, 4]. The lesion consists of solid sheets of
epithelioid to spindle-formed cells with prominent infiltration
of inflammatory cells such as eosinophils and lymphocytes.
Epithelioid hemangioma in the colorectal area is a rare mes-
enchymal tumor, and only a few cases have been reported [1,
3, 4]. Epithelioid hemangioma may be sometimes
misdiagnosed as pyogenic granuloma due to its morphologi-
cal similarity with the latter. One of the characteristics of both
lesions is proliferation of capillary vessels with abundant in-
flammatory cell infiltration [1, 3, 4, 6]. Although pyogenic
granuloma shows an explicit lobular structure, epithelioid
hemangioma is rarely lobulated [7]. Also, epithelioid heman-
gioma has long been confused with Kimura’s disease;

however, these two lesions are now categorized as different
entities [7]. One of the most prominent differences is the vas-
cular proliferation. Unlike epithelioid hemangioma, the vas-
cular proliferation in Kimura’s disease is relatively minor and
is sometimes difficult to detect microscopically [7]. Moreover,
solid forms of epithelioid hemangioma occasionally lead to
misdiagnosis of malignant tumors such as epithelioid sarcoma
or epithelioid angiosarcoma. However, epithelioid
angiosarcoma shows prominent nuclear atypia that clearly
contrasts with epithelioid hemangioma [7].

Diffuse cavernous hemangioma is a congenital benign vas-
cular neoplasm consisting of increased dilated vessels [2, 5].
Diffuse cavernous hemangioma occurs in various regions
such as the skull, spleen, and rectum [2, 5, 8, 9]. The rectum
in particular is a common site of occurrence [2, 5]. About 350
cases of diffuse cavernous hemangioma of the rectum have
been reported [5]. Diffuse cavernous hemangioma is often
confounded by malignant tumors [10]. As its name suggests,
this lesion tends to spread throughout vast areas [2, 5, 10]. In
this case as well, a CT scan indicated that the lesion had
diffusely spread throughout the rectum and lymph nodes, sug-
gesting that the lesion had malignant potential with lymphatic
metastasis. At first, the lesion was considered to be a rectal
carcinoma with lymphatic metastasis. Endoscopic examina-
tion also suggested the malignant potential of the lesion (the
polypoid lesion and black spots), such as rectal carcinoma or
sarcoma. However, the pathological findings clearly showed
that the lesion had typical histological features of epithelioid
hemangioma and diffuse cavernous hemangioma.
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Fig. 3 Pathological findings of
diffuse cavernous hemangioma. a
The EMR scar (arrow) was barely
detected. b Histological appear-
ance of the EMR scar. Bar,

500 um. ¢ Macroscopic appear-
ance of diffuse cavernous hem-
angioma. Diffuse black spots
were observed in the subserosal
layer (inset). d Histological ap-
pearance of diffuse cavernous
hemangioma. Enlarged vessels of
various sizes were spread
throughout the whole specimen,
and most of the proliferated ves-
sels are present from the submu-
cosal layer to the subserosal layer.
Hematoxylin and eosin (H&E)
staining. Bar, 1000 um. e Some
of the vessels contain organized
blood clots. H&E staining. Bar,
100 um. f The enlarged vessels
have proliferated into the lymph
nodes. Cellular atypia was not re-
markable (inset). H&E staining.
Bar, 100 pm

Differentiating these benign lesions from other possible ma-
lignant tumors is significant.

No reports of epithelioid hemangioma and diffuse cavern-
ous hemangioma co-occurring in the gastrointestinal tract
have been published, and the mechanism of how the two
lesions co-occur is unclear. Because the epithelioid hemangi-
oma was completely resected by EMR and no remaining le-
sion was found in the additional surgically resected specimen,
the relationship between epithelioid hemangioma and diffuse
cavernous hemangioma remains unclear. There are several
possibilities of how the two lesions co-occurred. One of the
possibilities is that the diffuse cavernous hemangioma is
merely a malformation that occurred after the removal of the
epithelioid hemangioma. This possibility is quite unlikely be-
cause MRI taken before performing EMR showed multiple
nodules in the colon and rectum, corresponding to the diffuse
cavernous hemangioma. Another possibility is that both le-
sions stemmed from one single hemangioma and
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differentiated into two distinct morphological patterns. It is
less likely that they have the same origin because these two
lesions did not show histological mixture or similarities. The
most conceivable possibility is that the two independent le-
sions co-exist in the same area. Evans et al. mentioned that
epithelioid hemangioma often accompanies vascular malfor-
mation as a background, suggesting its reactive pathogenesis
[11]. In this case as well, the epithelioid hemangioma may
have arisen in the context of the diffuse cavernous
hemangioma.

Although the pathogenesis of epithelioid hemangioma and
diffuse cavernous hemangioma was not detected in the current
case, genetic and molecular mechanisms may underlie the
morphogenesis of both lesions. Some peculiar genetic and
molecular features have been reported. For instance, FOS
and FOS-B rearrangements are found in about 20 to 30% of
epithelioid hemangioma [12]. Positive immunohistochemical
reaction for FOS-B is said to reflect its genetic activation in
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pseudomyogenic hemangioendothelioma and epithelioid
hemangioma [13]. In this case, we performed immunohisto-
chemical analysis for FOS-B but could not determine its acti-
vation (Online Resource 1). Also, cavernous hemangioma ex-
hibits some genetic changes such as variations in cerebral
cavernous malformation (CCM)-related genes and vascular
endothelial growth factor (VEGF) A, B, and C [14].
However, reports of those molecular and genetic changes are
limited, and the precise mechanisms of how these lesions are
generated remains unknown. In the current case, both epithe-
lioid hemangioma and diffuse cavernous hemangioma are
vascular lesions, and other unknown genes and molecular
mechanisms may be involved.

In conclusion, we reported a case of epithelioid hemangio-
ma and diffuse cavernous hemangioma co-occurring in the
rectum. A correct diagnosis of both lesions is critical for opti-
mal patient management.
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