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Abstract

Spontaneous, nontraumatic, superficial temporal artery (STA) aneurysms have been rarely reported. We
herewith report three cases of spontaneous and true STA aneurysms. All patients, a 65-year-old male, a
76-year-old female, and a 47-year-old female, had no history of head trauma that requires medical atten-
tion. Painless, pulsatile, and slowly growing calvarial lump was the symptom leading to image studies.
All the lumps were preoperatively diagnosed as STA aneurysms by magnetic resonance angiography
and/or three-dimensional computed tomographic angiography. One case was accompanied by anterior
communicating aneurysm. And another case was associated with two more scalp aneurysms arising
from occipital artery and contralateral STA. Pathologic studies showed that all three were true aneu-
rysms, with intact media and adventitia but without organized hematoma. Literature review showed that
8% of all STA aneurysms comprised spontaneous STA aneurysms. We found 32 cases (19 males and 13
females) of well-described spontaneous STA aneurysms including ours. Twenty-eight cases (87.5%) were
true aneurysms. Seven cases (21.9%) had coexisting vascular lesions. Five (15.6%) of these seven cases
were diagnosed with cerebral or abdominal aneurysm. Multiple scalp aneurysms are quite rare; only two
cases including ours have been reported. It seems important to know that spontaneous STA aneurysms

may coexist with other vascular lesions including intracranial aneurysm.
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Introduction

The first case of aneurysm of superficial temporal artery
(STA) was reported in 1742 by Bartholin.? Most of the
STA aneurysms reported since then were post-traumatic
pseudo-aneurysms because the STA passes through
shallow and areolar coarse hypodermic connective tissue,
so it is easily damaged by head injury.? Spontaneous
nontraumatic aneurysm of STA, which is extremely rare,
constitutes 8% of all STA aneurysms.** We encountered

Received February 25, 2013; Accepted June 28, 2013

854

superficial temporal artery, true aneurysm, intracranial aneurysm

three patients having spontaneous and true STA aneurysm
with intracranial aneurysm accompanying in one case.
We present these three cases and the literature review
for spontaneous STA aneurysms.

Case Report

I. Patient 1

A 65-year-old Japanese male with hyperlipidemia under
medical treatment consulted a clinic because of a painless,
pulsatile mass in the right temporal region (Fig. 1A). He
had first noticed this mass 10 years before, which had
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gradually increased in size. He had no history of head
or face trauma necessitating medical attention. It was
diagnosed as aneurysm with ultrasonography. Magnetic
resonance angiography (MRA) showed the aneurysm arising
in right STA and revealed anterior communicating artery
aneurysm also. Digital subtraction angiography showed
that the STA aneurysm is 10 mm in diameter (Fig. 1B, C)
and anterior communicating artery aneurysm is 6.5 mm x
9.7 mm in size (Fig. 1D, E). The right STA aneurysm was
resected first (Fig. 2A) and the anterior communicating
artery aneurysm was then clipped through right pterional
approach. Photomicrographs of the resected STA aneu-
rysm showed thinned but well-preserved intima, media,
and adventitia (Fig. 2B, C). Areas of thickened intima
and degradation of internal elastic lamina were observed
(Fig.2D). There was no thrombus in aneurysm.

II. Patient 2
A 76-year-old female with hyperlipidemia, hyperten-
sion, abdominal aneurysm, and cerebral infarction under

medical treatment but without a history of head injury
consulted a physician because of a painless, pulsatile mass
in the left temporal area (Fig. 3A). Ultrasonography and
MRA revealed a left STA aneurysm. Three-dimensional
computed tomographic angiography (3D-CTA) showed
a STA aneurysm of 17 mm in diameter (Fig. 3B). The
STA aneurysm was resected under local anesthesia. The
aneurysm had no bleb and its surface was smooth (Fig.
4A, B). Hematoxylin and eosin stain of resected aneurysm
revealed hyperplasia of intima and areas of indistinct
internal elastic lamina, and multifocal mucoid degenera-
tion in the media (Fig. 4C, D).

III. Patient 3

A 57-year-old female with aldosteronism and hyperten-
sion under medication consulted a neurosurgical clinic
because of a pulsatile lump in her right temporal region
which had grown gradually for the last three years. Ultra-
sonography and 3D-CTA revealed multiple aneurysms on
branches of external carotid arteries, on bilateral STAs,

Fig. 1 A: Photograph of Patient 1 showing a lump in the right temporal region (arrow). B, C: Digital subtraction angiography
showing a superficial temporal artery aneurysm (arrowhead). D, E: Three-dimensional digital subtraction angiography showing
left carotid artery and anterior communicating artery aneurysm (white arrow). Lateral (D) and anterior-posterior (E) views.
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and on right occipital arteries (Fig. 5A). Due to cosmetic
reason, the right STA aneurysm was resected under local
anesthesia. Resected aneurysm was 6 mm in diameter.
Pathologically, intimal thickening with normally preserved
media and adventitia was seen (Fig. 5B).

Literature Review

We found 32 patients, 19 males and 13 females, including
ours with spontaneous STA aneurysm in the literature."?52
Patients’ ages ranged from 13 years to 84 years with a
mean age of 54.3 years. Patients generally visited the

Fig. 2 A: Photograph of the resected
B aneurysm of Patient 1. B-D: Micro-
scopic findings (hematoxylin and
eosin stain). Photomicrographs of
resected superficial temporal artery
aneurysm showing thinned but
well-preserved intima, media, and
adventitia with thinner parts in
them (B, C: thin arrows). Areas of
thickening of the intima (D: between
white arrows) and degradation
of the internal elastic lamina (D:
arrowhead) were observed. There
was no organized thrombus in
D aneurysm.

Fig. 3 A: Photograph of Patient
2 showing a lump of the left
preauricular region (arrow). B:
Left carotid angiogram (Lt. CAG)
showing a superficial temporal
artery aneurysm (white arrow).

physician because of a pulsatile mass in the temporal or
the parietal region. The pain surrounding the aneurysm
was seen in seven cases (21.9%). The lag time between
diagnosis and first awareness of symptoms widely
ranged from 0 to 120 months with a mean of 21.7 + 25.8
(standard deviation) months. The pathology included 28
true aneurysms (87.5%), two pseudo aneurysms, and not
described in one. Thrombus inside the STA aneurysms
was seen in 42.3% (11/26 cases). There were four cases
(12.5%) with coexisting vascular lesion: two unruptured
intracranial aneurysms and two aneurysms on contralat-
eral STAs. Twenty-two cases (68.8%) increased in size
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during 21.7 months long (mean) follow-up period since
their first awareness of the mass (Table 1).

Discussion

The intracranial aneurysm is known to arise based on the
combined background of congenital and acquired factors.
On the other hand, the spontaneous STA aneurysm seems
to be mainly caused by an acquired factor, such as the
hypertension or the arteriosclerosis.®** In our review, 7
cases (21.9%) had hypertension, and only 1 case had
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Fig. 4 A: Photograph of the resected
aneurysm of Patient 2. B-D: Micro-
scopic findings (hematoxylin and
eosin stain). The thinned aneurysmal
wall still generally maintained
trilaminar arterial structure (B).
The close observation with higher
magnification showed multifocal
cystic medial mucoid degeneration
(C, arrowhead) and destruction or
loss of elastic fiber (D, arrows).

Fig. 5 A: Three-dimensional
computed tomographic angiog-
raphy showing a right superfi-
cial temporal artery aneurysm
(arrow) and a right occipital
artery aneurysm (thin arrows) in
Patient 3. B: Microscopic findings
(hematoxylin and eosin stain).
Intimal thickening was seen in
the background of normal media
and adventitia (between arrows).

hyperlipidemia. But other cases had history of other
vascular events such as abdominal aortic aneurysm, angina,
and cerebral infarction. Pathologically, hyperplasia of the
intima-media complex and adventitia as well as partial
indistinctness of the internal elastic lamina was described
in the previous reports including ours. Description of
the detailed pathological findings was not obtained in
all cases. When including our cases, Tamaki and other
authors reported 3 cases (14.3%) with hyperplasia of the
intima-media complex. Martin and other authors reported
13 cases (61.9%) with partial indistinctness of internal
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elastic lamina with our cases.!#1113:16:1822.25 Focal myxoma-
tous changes of the muscular layer in thickened aneurysm
walls were also seen in two cases (9.5%) including our
case.? Acquired factors, arteriosclerosis and hypertension,
may be attributable of these pathologic changes.>*¥

Spontaneous occipital artery aneurysms were also very
rare. Five cases including our case have been reported so
far,?-28 which were less than those with STA aneurysms.
Our Patient 3 had spontaneous occipital artery aneurysm;
however, it has not been resected. Unfortunately, we could
not confirm any pathological findings.

On the other hand, a considerable proportion of patients,
i.e. 12.5% (4/32) were under 20 years of age. Given the fact
that the young patients with same age bracket comprises
only 1.3% in intracranial aneurysms and subarachnoid
hemorrhage,* the higher ratio of the young segment of
patients with spontaneous STA suggests some role of
congenital factors in the genesis of this entity.

It is well known that the intracranial aneurysm preferen-
tially occurs in patients with particular systemic diseases,
such as Ehlers-Danlos syndrome, Marfan syndrome, and
multicystic kidney. But these systemic diseases were
not described in previous reports of spontaneous STA
aneurysms including ours.

As for manifestations, pulsatile mass is the most common
symptom; some of them are accompanied by pain. Facial
nerve paralysis is rarely seen in this vascular pathology.?

The differential diagnoses for nontraumatic scalp lump
include subcutaneous hematoma, dural arteriovenous
fistula, inflammatory diseases as giant-cell arteritis,
sebaceous cyst, dermoid cyst, neoplastic disease as facial
nerve schwannoma and parotid gland tumor, menin-
gocele, lymphadenopathy, subcutaneous abscess.”:1:17:24:29)
The pericranial sinus is one of the blood vessel masses,
which also decreases in size by compression. Changes in
mass size according to the fluctuation of venous pressure,
accompanied by changes in posture and thoracic pressure,
may clinically rule out the disease.

We found four patients having spontaneous STA aneu-
rysm associated with aneurysms at other sites in the
literature. Although these associations seem coincidental,
the existence of common predisposing factors involving
both intra- and extracranial aneurysms cannot be ruled out.

Ultrasonography, magnetic resonance imaging, and
MRA are noninvasive imaging modalities for screening.
Additionally, MRA and 3D-CTA are recommended to
rule out the coexistence of intracranial vascular diseases.

Although there is a possibility of bleeding from spon-
taneous STA aneurysm as it runs through loose connec-
tive tissue, the subcutaneous hematoma has never been
recorded; so cosmetic problem, pain, or discomfort is the
reason for the treatment.

The main pillar behind the treatment is the direct
removal of the aneurysm with ligation of inflow and
outflow. It is a safe, effective, and simple method; in more
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than half of the reported cases, the patients underwent
this procedure with local anesthesia.

Conclusion

We reported three cases of spontaneous and true STA
aneurysms. All of those were resected under local anes-
thesia safely. Spontaneous STA aneurysm should be a
differential diagnosis of pulsatile scalp mass. Literature
review showed that this lesion might occur in younger
people, suggesting congenital factors. It may be noteworthy
that STA aneurysms may coexist with other vascular
lesions such as intra- or extracranial aneurysm.
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