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Abstract

Capillary hemangiomas are benign tumors comprising a lobulated proliferation of capillary vessels
frequently located in the soft tissues of the neck and head. Spinal intradural capillary hemangiomas
are rare, particularly intramedullary lesions. To our knowledge, only 31 cases of spinal intramedullary
capillary hemangiomas have been reported. Here, we describe a rare case of a thoracic capillary he-
mangioma comprising extramedullary and intramedullary components. A 51-year-old male patient
presented with bilateral lower extremity numbness and subsequent paraparesis, sensory disturbance,
and bladder-bowel dysfunction with a subacute clinical course. Magnetic resonance imaging revealed
a mass lesion with intramedullary and intradural extramedullary components at the Th9-10 vertebrae
level and widespread spinal cord edema. Contrast-enhanced computed tomography revealed abnormal
vessels on the dorsal spinal cord surface. Spinal angiography revealed a light-stained mass lesion fed
by the radiculopial artery from the right Thll intercostal artery. The tumor was resected en bloc, and
the histological diagnosis was a capillary hemangioma. Postoperatively, the spinal cord edema dimin-
ished, and the patient was discharged from the convalescent rehabilitation ward. Although intrame-
dullary capillary hemangioma is a rare spinal tumor and its preoperative diagnosis is difficult, it

should be considered in the differential diagnosis of spinal intramedullary tumors.
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Introduction

Capillary hemangioma is a benign tumor comprising a
lobulated and alveolar proliferation of neoplastic capillary
vessels frequently located in the soft tissues of the neck
and head."”” Capillary hemangiomas involving the neuraxis
are uncommon and are primarily intradural extramedul-
lary lesions.” Here, we describe a rare case of a thoracic
capillary hemangioma comprising extramedullary and in-
tramedullary components with widespread spinal cord
edema leading to a subacute gait disturbance. Additionally,
we reviewed the literature and discussed the characteris-
tics of intramedullary capillary hemangiomas.

Case Report

A 5l-year-old male patient presented with bilateral
lower extremity numbness, starting spreading from the
right sole two months before presentation. The patient
also demonstrated consecutive gait disturbances and was
admitted to our hospital. He could not walk independently.
Left- and right-sided paralyses were observed in the lower
limbs, and the manual muscle testing (MMT) results were
as follows (right/left): hip flexors, 4/4; knee extensors, 3/3;
ankle dorsiflexors, 4/4; extensor hallucis longus, 4/4; and
ankle plantar flexors, 4/4. Decreased thermal and pain sen-
sation of the trunk below the point 3 cm caudal to the
umbilicus and bilateral lower extremities was observed.
Touch sensation was also reduced on the bilateral lower

Received August 31, 2023; Accepted January 24, 2024

Copyright © 2024 The Japan Neurosurgical Society

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives International License.



86 Y. Yamamoto et al.

Fig. 1 Preoperative magnetic resonance imaging and other radiological examinations. (A) T2-weighted image showing a high-
intensity mass lesion with widespread spinal cord edema. (B) T1-weighted image showing a mass lesion of iso-intensity. (C) Con-
trast-enhanced T1-weighted image showing a mass lesion with homogenous enhancement at the Th9-10 vertebrae level. (D) Con-
trast-enhanced computed tomography showing a homogenous mass lesion with abnormal vessels running on the dorsal surface of

the spinal cord. (E) (F) T2-SPACE (sampling perfection with application-optimized contrasts by using flip angle evolution) and
contrast-enhanced T1-weighted axial image showing an intramedullary and intradural extramedullary component appearing to
contact the dura mater. (G) (H) (I) Preoperative spinal angiography. Angiography (G) and two-dimensional maximum intensity
projection imaging (H) (I) showing a mass lesion with light enhancement, fed by the radiculopial artery from the right Th11 inter-

costal artery.

extremities. In addition, decreased left-dominant deep sen-
sitivity of the lower extremities was severe. Although the
patient did not use a catheter, he experienced difficulty
urinating and constipation. The modified McCormick
scale” was grade IV.

Magnetic resonance imaging (MRI) revealed a slightly
high-intensity mass lesion on T2-weighted images, an iso-
intensity lesion on T1-weighted images, and homogeneous
enhancement at the level of the Th9-10 vertebrae (Fig. 1A-
C). The MRI also showed widespread spinal cord edema
extending from Th2 to the conus medullaris. Contrast-
enhanced computed tomography revealed abnormal ves-
sels running along the spinal cord’s dorsal surface, suggest-
ing a feeder or drainer for the lesion (Fig. 1D). The mass
lesion had intramedullary and intradural extramedullary
components and seemed to contact the dura mater (Fig. 1
E-F). Spinal angiography revealed a mass lesion with light
enhancement, fed by the radiculopial artery from the right

Thl1l intercostal artery (Fig. 1G-I). Preoperatively, the pa-
tient was diagnosed with a hemangioblastoma or men-
ingioma, and tumor resection was performed.

Bilateral partial laminectomy at Th8 and laminectomies
at Th9-10 were performed. Following the dura incision, a
hemangioma-like lesion extending from the extramedullary
lesion to the intramedullary lesion and a dilated posterior
spinal vein draining craniocaudally from the lesion was ob-
served (Fig. 2A). Attachment to the dura mater was not
observed. Intraoperative fluorescence imaging revealed
poor blood flow associated with the tumor. After discon-
nection of the small vessels, which were considered feed-
ers, the drainer was cut, and the tumor was resected en
bloc (Fig. 2B-D). The pia mater on the dorsal surface of
the extramedullary lesion was not observed. The continuity
of the pia mater on the spinal cord was broken in the in-
tramedullary component region. However, it was difficult
to detect the border between the intramedullary and extra-
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Fig. 2 Intraoperative photographs. (A) Photograph showing a hemangioma-like lesion extending from the extramedullary le-
sion to the intramedullary lesion. (B) Transecting the small vessels associated with the tumor. (C) En bloc resection of the tumor,

and (D) the cavity after resection.
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Fig. 3 Postoperative examinations. (A) (B) (C) (D) Histopathological examinations. (A) HE staining 20-fold magnification show-
ing capillary vessels clustered and proliferated in a lobulated form. (B) HE staining 200-fold magnification showing the proliferat-
ed capillary vessels. (C) Inmunostaining showing CD 31 positive capillary endothelial cells. (D) Immunostaining showing CD 34
positive capillary endothelial cells. (E) (F) Magnetic resonance imaging six months after the surgery. (E) T2-weighted image show-
ing the improvement of the spinal cord swelling. (F) Contrast-enhanced T1-weighted image showing no residual tumors.

medullary components based on the pia mater and the tu-
mor involvement. HE staining showed that the capillary
vessels clustered and proliferated in a lobulated form (Fig.
3A-B). Immunostaining was positive for CD31 and CD34
and negative for EMA, D2-40, and STAT6 (Fig. 3C-D). The
histological diagnosis was a capillary hemangioma.

Four months after the surgery, the patient was dis-
charged from the convalescent rehabilitation ward. Motor
paralysis was improved, and the MMT results were as fol-
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lows (right/ left): hip flexors, 5/5; knee extensors, 5/5; an-
kle dorsiflexors, 4/4; long toe extensor, 4/4; and ankle plan-
tar flexors, 4/4. He could walk with Lofstrand crutches. Al-
though the impairment of pain, touch, and vibratory sen-
sation partially remained, preoperative severe impairment
of these sensations around the feet was relieved. Bowel
and bladder problems were not observed, and the modi-
fied McCormick scale improved to grade III. Postoperative
MRI showed improvement in spinal cord edema and no
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residual tumors (Fig. 3E-F).

Discussion

Capillary hemangiomas are benign tumors frequently lo-
cated in the soft tissues of the neck and head.*” Among
spinal lesions, this tumor is frequently located in the verte-
bral bodies.”” Although intradural lesions are rare, there
are some reports of them. Tunthanathip classified spinal
capillary hemangiomas into five: pediatric, epidural, in-
tradural extramedullary, intramedullary, and hemangioma-
tosis.” Among intradural lesions, most cases are extrame-
dullary lesions; intramedullary lesions are extremely rare.”
In Japan, capillary hemangiomas account for 1.6% of intra-
medullary spinal tumors and are the seventh most com-
mon tumor.” Therefore, it should be included in the differ-
ential diagnosis of spinal intramedullary tumors. However,
the preoperative diagnosis of capillary hemangioma is diffi-
cult. Here, we describe a case of thoracic capillary heman-
gioma comprising extramedullary and intramedullary com-
ponents and review spinal intramedullary capillary heman-
giomas in detail.

Epidemiology

To our knowledge, only 31 cases of spinal intramedullary
capillary hemangiomas have been reported (Table 1)."****"
Among them, approximately 19 cases included extramedul-
lary and intramedullary components. Intradural capillary
hemangiomas present in the fifth to sixth decades, with no
sex predilection.” Most intramedullary lesions occurred in
middle-aged males (0-80 years old, median age = 56, male:
female = 28:3)."***" Cases in children are extremely
rare.”**” Cases of multiple lesions or intraneural cauda
equina lesions™ have also been reported. Because a case of
extramedullary capillary hemangioma with subpial growth
has been reported previously, there may be more cases of
mixed intra- and extramedullary capillary hemangiomas.”
In our case, although it was difficult to certify the tumor
origin (e.g., the extramedullary or intramedullary side), the
origin was considered the posterior surface of the spinal
cord, as previously reported.” Because the posterior spinal
artery and vein were located in the subarachnoid but not
the subpial space, tumors originating from the spinal
cord’s posterior surface could extend from the subarach-
noid space. Intramedullary capillary hemangiomas could
grow from the spinal cord surface, along with the extrame-
dullary component, and pure intramedullary capillary he-
mangiomas are considered extremely rare.

Clinical course

Capillary hemangiomas have slow growth potential and
can cause slowly progressive symptoms.” The appearance
of any of the symptoms of back pain, lower limb weakness,
and lower limb numbness are reportedly associated with
intramedullary capillary hemangiomas."****"*'"***” Some pa-

tients with intramedullary capillary hemangiomas reported
that the duration of illness was several years,” whereas
others reported that it was several months” (Table 1).
Along with severe spinal cord edema, intramedullary capil-
lary hemangiomas can cause progressive neurological
symptoms, as in our case."” To our knowledge, sudden on-
set bleeding due to the intramedullary lesion has not been
reported.” However, a case of an extramedullary lesion
with bleeding has been reported.*”

Radiological studies

Shin et al. reported the MRI findings of intradural capil-
lary hemangiomas, especially of the extramedullary and in-
tramedullary components.” The tumor shows iso-intensity
with the spinal cord on T1-weighted images, hyperintensity
relative to the spinal cord on T2-weighted images, and
strong homogeneous enhancement.” Because intramedul-
lary capillary hemangiomas could involve extramedullary
component, T2-weighed images are useful for differentiat-
ing tumors from intradural extramedullary tumors, such as
meningiomas, which show iso-intensity or low-intensity on
T2-weighted image.” Gonzalez et al. reported an intra and
extramedullary capillary hemangioma with flow voids on
the dorsal spinal cord surface and severe spinal cord
edema.” Flow voids could be a characteristic finding of
capillary hemangiomas and hypervascular tumors, such as
hemangioblastomas. Although preoperative diagnosis of
spinal intramedullary capillary hemangiomas is difficult,
they should be considered in the differential diagnosis of
hypervascular intramedullary tumors with extramedullary
components.

Few studies have reported spinal angiography findings.
Abe et al. reported two cases of spinal capillary heman-
giomas; one of them was an intra and extramedullary le-
sion, which showed a hypervascular mass fed by the
radicular artery.” In our case, spinal angiography showed
that the radiculopial artery was the feeding artery of the
lesion.

Pathology

Capillary hemangioma is a benign tumor comprising a
lobular architecture of capillary vessels.” This architecture
helps distinguish capillary hemangiomas from other vascu-
lar diseases.” For example, it must be distinguished from
cavernous hemangiomas, capillary telangiectasias, heman-
gioblastomas, and solitary fibrous tumors.” Each disease
differs from capillary hemangioma in the following charac-
teristics: cavernous hemangiomas comprising dilated hya-
line vessels with thrombosis, periventricular hemosiderin
deposition, and calcification.” Capillary telangiectasias
have a neural parenchyma between the vessels.” Heman-
gioblastomas contain foamy stromal cells.” Solitary fibrous
tumors have a stag-horn vasculature.” Immunohistochem-
istry is also helpful for the diagnosis. Capillary heman-
giomas are positive for CD31, a vascular endothelial cell
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Table 1 Literature review of intramedullary capillary hemangiomas

89

First author  Year Age Involved Location Duration Therapy Outcome
(years), level (IM: Intramedullary, (Y, years;
Sex EM: Extramedullary) M, months)
Mawk 1987 7 months, Conus  IM, EM, subcutaneous and 3M resection (partial) improvement
M cutaneous lesion
Hida 1993 50,M C3-T1 M 3M* biopsy no change
Rancaroli 2000 42,F T11 IM (no detail) 1.5Y resection recovery
Rancaroli 2000 50,M T11 IM (no detail) 1Y resection and radiotherapy little improvement
Rancaroli 2000 53, M Conus IM (no detail) 2Y resection leg weakness
Rancaroli 2000 64, M T10 IM (no detail) 2Y resection recovery
Shin 2000 66, F T8-9 IM, EM 8M resection (incomplete) improvement
Rancaroli 2000 74,M Multiple pial surface oM resection (two of multiple  no change
lesions)
Andaluz 2002 41,M T12 IM, EM 3M resection recovery
Abe 2004 65,M T5 IM 2M resection little improvement
Abe 2004 43, M T7 IM, EM 2M resection recovery
Abe 2004 51,M T11 IM, EM 1M resection recovery
Abe 2004 64, M T7 IM, EM 2M resection recovery
Abe 2004 71,M T11 IM, EM 3M resection little improvement
Abe 2004 80,M T9 IM, EM 4M resection worsening
Tannelli 2005 3 months, T4-7 IM, EM 2-3M VP shunt and resection improvement
M
Kelleher 2005 57,M T9-10 IM, EM ™ resection improvement
Kasukurthi 2009 47,M T3 IM, EM Several resection recovery
months
Wu 2013 49,M T1-2 M 2Y resection improvement
Wu 2013 63,F T11 M 2M resection improvement
Wu 2013 18, M T7-8 M 5M resection improvement
Wu 2013 47, M C7-T1 M 14M resection improvement
Wu 2013 59,M T3-4 IM, EM 1Y resection (recurrence after improvement
subtotal resection)
Gonzalez 2014 59, M T7-8 IM, EM ™ resection (incomplete) no complication
Tunthanathip 2017 31,M C5-6 IM, multiple cervicothoracic =~ 1M resection improvement
subpial lesions
Forbes 2018 75,M C4 IM, EM 6M resection recovery
Vaishya 2019 2months, T10-12 IM,EM 2M VP shunt and resection improvement
M
Zhao 2022 56, M T9-10 IM, EM 1M resection recovery
Zhao 2022 56, M T8 IM, EM 5M resection improvement
Zhao 2022 60,M L1 IM, EM IM resection improvement
Protas 2023 63, M T8-9 IM, EM 0.5M resection improvement
*until first operation VP shunt = ventriculoperitoneal shunt
marker, and negative for D2-40."” In addition, it is negative  tion.”
for $100, inhibin, and neuron-specific enolase, which is
helpful for hemangioblastoma exclusion.” Vascular endo-  Treatment

thelial growth factor (VEGF) induces an angiogenic re-
sponse and has also been implicated in tumor angiogene-
sis.”” Capillary hemangiomas are positive for VEGF in the
proliferating endothelial cells without vessel lumen forma-
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Early microsurgery should be performed to treat symp-
tomatic intramedullary capillary hemangiomas.” Most le-
sions do not adhere to the spinal cord, and complete re-
section is desired."” If complete resection is difficult, par-
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tial removal is acceptable with adequate bleeding control
and follow-up.” Because VEGF has been reported as an
autocrine factor in capillary hemangiomas, which increases
vascular permeability, leading to edema, primary lesion re-
moval might induce tumor regression.” However, one case
of recurrence after subtotal resection was reported” (Table
1). Although temporary aggravation of neurological symp-
toms can occur, especially deep sensations when resecting
the lesion of the posterior spinal cord surface, symptoms
improved after surgery in many cases reported” (Table 1).
Systemic administration of corticosteroids and interferons
could effectively treat brain lesions.” Recently, the effectiv-
ity of steroid administration and radiation therapy for a
case of an extramedullary spinal lesion has also been re-
ported.”

Conclusion

Intramedullary capillary hemangiomas can be diagnosed
via histopathological examination. This report describes in-
tramedullary capillary hemangioma characteristics in
terms of epidemiology, clinical course, and radiological
findings. Although intramedullary capillary hemangiomas
are rare spinal tumors and the preoperative diagnosis is
difficult, it should be considered in the differential diagno-
sis of spinal intramedullary tumors.
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