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Abstract

Here we report a rare case of capillary hemangioma (CH) in a 28-year-old woman suffering from grad-
ual worsening diplopia at 28 weeks of pregnancy. Magnetic resonance imaging (MRI) showed a mass
lesion (about 3 cm in diameter) in the right parasellar region. We decided to observe as she was preg-
nant, and had no symptoms other than right abducent nerve palsy. Fortunately, her symptoms did not
worsen until delivery. Computed tomography, enhanced MRI, and angiography after delivery revealed
that the lesion was highly calcified and vascularized. A dorsum sellae meningioma or highly calcified
pituitary adenoma was suspected and the endoscopic transsphenoidal approach was used for tumor
removal.

The postoperative course was uneventful. The histological diagnosis was CH.

Intracranial CHs or CHs of skull are rare vascular tumors. These tumors are reportedly more common
in female patients and may change in size in adults according to menstrual cycle and pregnancy. Only
six cases, including that of the present study, were diagnosed during the perinatal period. Some of
them experienced rapid symptom progression and tumor growth in their course; thus, we should pay
further attention to pregnant or peripartum patients with brain tumor, suspected hemangiomas.
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Introduction

Capillary hemangiomas (CHs) are benign vascular tu-
mors, many of which present congenitally or in early in-
fancy. Lesions typically occur in the skin and soft tissue
and are usually found on the face, scalp, chest, or back.
The incidence of CHs was reported to be 1.1%-2.6% in full-
term neonates.” However, intracranial CHs (ICHs) or CHs
of the skull are rare. Herein, we report the case of a preg-
nant woman with CH thought to have arisen from the
dorsum sellae.

Case Report

This case report was prepared after informed consent
was obtained from the patient.
A 28-year-old woman presented with diplopia after 28

weeks of pregnancy. Upon neurological examination, in-
complete right abducent nerve palsy was detected, and no
other neurological deficits were observed. Non-enhanced
magnetic resonance imaging (MRI) revealed a mass in the
pituitary region. At her presentation to the neurosurgical
department, she was 30 weeks pregnant; hence, we chose
to observe the lesion until delivery. After delivery, en-
hanced MRI, computed tomography, and angiography were
performed. The mass lesion was observed mainly around
the right cavernous sinus, and the normal pituitary gland
was compressed to the left side. The lesion was highly cal-
cified and vascularized (Fig. 1A-F). The patient did not
show symptoms of pituitary deficiency, and her pituitary
hormonal data were normal, except for prolactin, which
was 193.7 ng/mL. However, the level was thought to be
within the normal range for peripartum women. A men-
ingioma arising from the sellar floor or dorsum sellae or a
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Fig. 1 Perioperative image studies.

Preoperative computed tomography of the bone window shows the dorsum sellae enlarged into the sellae turcica. (A) The lesion
shows hypointensity on T1-weighted magnetic resonance imaging (MRI) (B) and mixed intensity on T2-weighted MRI. (C) The nor-
mal pituitary gland seems to be compressed to the left frontal side by the tumor. The lesion is well enhanced on gadolinium-en-

hanced MRI (D, E, F).

Postoperative gadolinium-enhanced MRI showed no residual tumor, and the pituitary gland remained normal (G, H, I).

highly calcified pituitary adenoma was suspected. Follow-
up was also presented as an option because it was soon
after giving birth. However, the patient and her family re-
quested early resection and confirmation of the diagnosis.
Therefore, we planned to perform tumor resection using

the endoscopic transsphenoidal approach (eTSA) two

months after the delivery. The patient’s diplopia improved
when she was admitted to our department to undergo sur-
gery, which was subsequently performed following her and
her family’s approval.

Intraoperatively, the bone around the right cavernous
and clival portions of the internal carotid artery were
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Fig. 2 Intraoperative findings.

A. View just after opening of the frontal wall of the sphenoid sinus. Vascular collection and dilatation of the sphenoid sinus muco-

sa (blue circle).

B. View after removal of the sphenoid sinus mucosa. Highly thickened sphenoidal bone inferior to the sellar floor (blue circle). The
most reddish part inferior to the sellae was the abnormal bone structure (black arrowhead).

C. View after cutting the dura mater of the sellar floor. The blue dotted line shows the cutting edge of the dura mater. The rigid
membrane appeared to be the dura mater (green arrow) separating the tumor (inferior and lateral to the membrane) and the nor-

mal pituitary gland (superior and medial to the membrane).

D. View after opening the cavernous sinus medial wall. The tumor adhered to the medial wall (purple circle). The internal carotid

artery (yellow arrow) was identified.

highly thickened (Fig. 2A, B). We used a Sonopet ultrasonic
aspirator (Stryker, Kalamazoo, MI, USA) for bone removal
around this site to reduce the risk of internal carotid ar-
tery injury. The thickened part of the bone was sparser
than the normal bone, and there was active bleeding. After
removal of the sellar floor and cutting of the dura mater of
the sellar floor, a normal pituitary gland was identified in
the left upper side of the sellae, and an elastic soft tumor
was detected on the right inferior side. The tumor and
normal pituitary gland were divided by a membrane that
seemed to be the dura mater (Fig. 2C). The soft part of the
tumor adhered to the medial wall of the cavernous sinus
and was removed along with the tumor. After removal of
the medial wall, no residual tumor was observed in the
cavernous sinus (Fig. 2D). We then stopped the cavernous
sinus bleeding by repairing its medial wall using Surgicel
Nu-Knit" (Johnson and Johnson, New Jersey, NY, USA).
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Postoperatively, the patient had no neurological or hormo-
nal deficits, and she was discharged one week after sur-
gery. The tumor was thought to have been completely re-
sected (Fig. 1G-I). Histological examination revealed a
dense growth with a capillary-like vascular structure and
endothelial cells. Immunohistochemical staining revealed
that test results for cluster of differentiation (CD) 31 and
CD34 were mostly positive, but those for epithelial mem-
brane antigen and glial fibrillary acidic protein were nega-
tive (Fig. 3). The tumor was diagnosed as CH. Additionally,
this vascular structure was observed in the thickened
sphenoidal bone. Without additional treatment, tumor re-
growth was not detected by follow-up enhanced MRI over
1.5 years.
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Fig. 3 Microscopic and immunohistochemical findings of the tumor.

Micrographs of the extraosseous fraction of the lesion showing numerous small vascular structures with swollen endothelial cells
(hematoxylin eosin [HE] staining; original magnification, x100 (A), x400 (B)). Intraosseous fraction showing numerous thin-
walled vessels occupying the trabecular bone (HE original magnification, x400 (C)). Inmunohistochemical analysis showing the
tumor was negative for (D) epithelial membrane antigen (EMA original magnification, x400) but positive for (E) cluster of differ-
entiation (CD) 31 (original magnification, x400) and (F) CD34 (original magnification, x400).

Discussion

CHs are commonly found in the skin and soft tissues of
infants.” In the present case, the tumor had the following
two parts: intraosseous and extraosseous-epidural. Based
on the radiological images and the operative findings, we
thought the tumor originated from the sphenoid bone (in
the dorsum sellae) and grew mainly in the bone, and part
of the tumor destroying the cortical bone grew in an
epidural fashion to the parasellar and sellar regions.
Twelve CHs around the sphenoid bone (sellae,” cavernous
*? sphenoid bone''") have been reported in the lit-
erature. Apart from our case, there were no cases in which
the tumor showed hyperostosis, and both intraosseous and
extraosseous tumors were detected by histopathological
studies in the literature.

Radiographically, ICHs need to be differentiated from
meningioma, hemangiopericytoma, metastatic lesions, and
other vascular malformations, including intravascular pap-
illary endothelial hyperplasia and chondrosarcoma.”
Daenekindt et al. reported that T2-high and homogeneous
enhancement by Gd-T1 with a clear rim, multiple flow
voids on MRI, intralesional hemorrhage, and absence of a
dural tail or bone changes are typical findings associated
with ICHs. However, some tumors show the dural tail
sign or bony change (erosion'” or hyperostosis”) like
meningioma. Consequently, ICH may not be diagnosed on

sinus,

radiological examination.

The most common cutaneous CHs spontaneously re-
gress around school age. On the other hand, ICHs and CHs
of skull bones rarely occur, and Abe et al. stated that ICHs
showed a reduced apoptotic index compared with cutane-
ous CHs, and that the spontaneous involution of central
nervous system CHs is unlikely.” Therefore, many ICHs are
treated with surgical resection.” The prognosis after sur-
gery is good, and recurrence after gross total resection
(GTR) has not been reported. However, patients with resid-
ual cavernous sinus or transverse sinus tumors experience
recurrence relatively early after surgery (3-6 months)."”
Stereotactic fractionated radiotherapy has been selected in
several cases of residual tumor. Tumor control using this
approach has been reported to be effective. The literature
shows that few patients were followed up for <3 years, and
the long-term prognosis is still unknown. Most cases that
received radiation therapy were cavernous sinus cases®”
with operative difficulties in cavernous sinus surgery. Al-
though eTSA has been performed on ICHs in and close to
the cavernous sinus, it often results in a biopsy and partial
removal. However, Massman et al. recently reported the
first GTR of an ICH limited to the right cavernous sinus by
eTSA.” Pas et al. also reported the resection of a CH of the
sphenoid sinus intrasellar and parasellar extensions using
an endoscopic transpterygoid approach.”” We also achieved
GTR of a CH in the parasellar region using eTSA. Similar
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Table 1 Summary of intracranial capillary hemangioma cases identified during the peripartum period

81

Author, Timing of CH Dura prsoygt?sts(i):)rrllsor
(refer-  Age identified Delivery  Location attach Symptoms reliof after Treatment Outcome
ences) .
delivery
Present 28 30 wee.zks of  Sponta-  Dorsum . CN6 palsy Relief ¢TSA (GTR) No recurrence
case gestation neous sellae (18 months)
Progression
Massman 93 5 w.eeks after NA. Cavan— . None (corr.lplete CN3,6 ¢TSA (GTR) No recurrence
etal.” delivery ous sinus palsies, hemifa- (1 year)
cial pain)
N.A. (Craniotomy Craniotomy x No recurrence
Simon 38 weeks of Cerebellar .. was performed 1 Y after third
) 31 . Cesarean . + Headache, vomit 3 (near total x
etal. gestation tentorium week later after surgery
) 2,GTR x 1)
cesarean section) (41 months)
Progression
A fow (Secondary Craniotomy
Cerebellar Migraine-like generalized tonic- (GTR), No recurrence
28 months after N.A. . + . . .
deliver tentorium headache clonic seizure, perioperative (1 year)
Mirza v worsening Dex infusion
etal.'® headache)
During pregnant Progression Craniotomy
3.5 months . headache and 8 . (GTR), No recurrence
41 . N.A. Convexity + . (Transient left . .
after delivery vague visual . . perioperative (13 weeks)
. hemianopia) . .
disturbance Dex infusion
. Headache, vomit, . Preoperative
Middl Relief (D th- t
Smith 36 weeks of ! . ¢ photophobia, e ( exe?me Dex infusion Symp (?m
26 . Cesarean cranial + . asone infusion for . resolution
etal.!” gestation confusion CN6 Craniotomy
fossa 3 weeks) (4 months)
palsy (GTR)

Abbreviations N.A., data was not available; CN3: oculomotor nerve; CN6, abducent nerve; Dex, dexamethasone; eTSA, endoscopic trans-

sphenoidal approach; GTR, gross total resection

cases are expected to continue to increase in the future as
the number of eTSA cases increases. However, surgery, in-
cluding cavernous sinus opening or manipulation near the
ICA, should be performed by surgeons accustomed to
eTSA with a high-resolution endoscope, ultrasonic aspira-
tors, precise navigation system, reliable hemostatic materi-
als, and instruments, particularly for eTSA.

ICHs and pregnancy

There were 46 cases of ICH and 8 of CH of the skull
bone. Among them, 6 cases, including the present case,
were diagnosed during the perinatal period.””'” Table 1
shows all symptomatic cases of women during the peripar-
tum period.

This tumor is reportedly more common in female pa-
tients and may change in size in adults according to the
menstrual cycle and pregnancy. Unlike meningiomas, CHs
are reported to occur due to a lack of estrogen and pro-
gesterone receptors.” Simon et al. suggested that an in-
crease in cardiac output and fluid retention during preg-
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nancy leads to rapid tumor growth during pregnancy.”
The hypervolemia associated with normal pregnancy aver-
ages 40%-45% above the non-pregnant blood volume. The
maternal blood volume expands most rapidly during the
second trimester and then rises at a much slower rate
during the third trimester to plateau during the last sev-
eral weeks of pregnancy. After delivery, the blood volume
rapidly decreases to non-pregnant levels by 6 weeks post-
partum. Additionally, the cardiac output of pregnant
women peaks at 28-32 weeks of gestation (excluding deliv-
ery) and then declines slightly. During labor and immedi-
ately postpartum, the cardiac output temporally increases
and decreases to non-pregnant levels by 6-8 weeks post-
partum.” The patient experienced worsening diplopia dur-
ing pregnancy and gradual remission after delivery. This
clinical course correlated with the above hypothesis. A
case reported by Smith et al.” demonstrated symptom re-
lief after delivery with dexamethasone infusion. The
authors reported that brain edema and mass effects were
reduced after delivery. However, among the six cases with
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CHs during perinatal period, three were detected after de-
livery, and all experienced worsening of symptoms after
delivery when the blood volume and cardiac output de-
creased. In one case reported by Massman et al., the rapid
growth of ICH after delivery was detected using MRL"” Fur-
thermore, the case reported by Simon et al. was diagnosed
during pregnancy, but the patient experienced recurrence
twice after delivery.'” Therefore, the possibility of changes
in hemodynamics increasing the incidence of ICH is un-
likely. In another intracranial vascular lesion, heman-
gioblastoma, placental growth factor and its receptor, vas-
cular endothelial growth factor receptor 1, can lead to the
development of peritumoral edema and cysts during preg-
nancy.” Similarly, unknown growth factors may lead to
ICH growth.

Conclusions

We report the case of a pregnant woman with CH
thought to have arisen from the dorsum sellae. ICH is
rarely diagnosed by radiological examination. Therefore, in
most cases, surgical intervention is necessary for histologi-
cal diagnosis and/or control of the mass effect in large le-
sions. The eTSA is effective for ICHs that are limited to
the sellar region. ICHs may sometimes grow peripartum.
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