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A spontaneous giant pseudoaneurysm
presenting with chronic headache
in adolescent

Abstract Background: Intracranial
pseudoaneurysms are rare vascular
lesions, particularly in children and
adolescents, and are characterized by
the presence of organizing hematoma
and fibrosis outside the true lumen,
instead of true vascular elements.
Most pseudoaneurysms result from an
eminent insult, such as major trauma
or grave infectious illness. Develop-
ment of pseudoaneurysm without an-
tecedent incident is rare. Furthermore,
clinical manifestation with only a
headache is also unusual in this age
group. Case history: We now de-
scribe one patient who had a giant
pseudoaneurysm arising at the distal
middle cerebral artery. A 17-year-old
boy complained of headache that had
become apparent 3 years ago and
intractable to medicine 3 months ago.
Brain computed tomographic scan

and lumbar cerebrospinal spinal fluid
study revealed no trace of recent
hemorrhage. However, digital sub-
traction angiography revealed a huge
aneurysmal dilatation along the right
M2 segment with the features of
delayed filling and emptying of con-
trast agent. Surgical obliteration of the
corresponding aneurysm with tandem
clipping and aneurysmectomy ren-
dered him free of headache thereafter.
Conclusions: The actual cause and
mechanisms of this case are not
certain; nonetheless, we suggest that
traumatic cause produced such a
lesion, and minor repeated bleeding
also elicited headache, albeit no evi-
dence of recent major injury.
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Introduction

Intracranial pseudoaneurysms (false aneurysms) are terms
based on histopathological aspects and are unexceptionally
associated with the apparent preceding major trauma or
serious infectious disease [1, 3, 4, 9, 16]. Therefore, in-
dividualization of their subtypes in clinical implication is
still confusing and somewhat overlapping in itself. Al-
though there has not been any single report of a large
cohort regarding the pseudoaneurysms proper, they seem
to occur rarely in the general population. Traumatic and
infectious aneurysms, on the other hand, are more prev-
alent in childhood and adolescence than in adults [10, 12].
The etiology of most childhood aneurysms is unexplained
and remains controversial. However, the mechanism of

pseudoaneurysm formation strongly suggests traumatic
cause, particular in this vulnerable age group. Even if they
are histologically proved, the underlying etiology and path-
ophysiological process cannot always be elucidated un-
less there are definite historical and physical evidences.
In this sense, the term “spontaneous” should be selected
very cautiously.

In this report, we present a case of a 17-year-old boy who
harbored giant pseudoaneurysm arising at the nonbranch-
ing site of the middle cerebral artery (MCA) and presented
with nothing but a chronic headache. He sustained no pre-
vious major trauma or severe infection. After careful re-
view of the present case as well as relevant literature, we
concluded possible traumatic etiology.
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Case report

A 17-year-old boy presented with intractable headache of
3-month duration. The patient had no familial history of
specific inherent illness, previous history of major head
injury, or grave infectious disease. He was born at full-term
pregnancy; however, delivery with forceps was necessary
due to the footling breech presentation. Despite this trouble-
some delivery, he had been well without any developmen-
tal or acquired anomalies until he entered puberty. Since he
was 14 years old, he had been suffering headache once or
twice a month, which lasted for several hours. The head-
ache originated in the right temple region, occasionally
propagated toward the high parietal area, and was usually
preceded by nausea instead of aura. It was pin pricking and
pulsating in nature and was not related to the patient’s
position or diurnal progression. His parents assumed it as
a simple stress-related phenomenon and occasionally gave
him only migraine medication instead of visiting the neu-
rosurgical clinic, until the patient complained of sustained
intractable headache. On presentation, he was alert, ori-
ented, and showed a full range of higher cortical functions.
Physical and neurological examination, including systemic
review, revealed no specific abnormal deficits. All the lab-
oratory blood tests yielded normal results, and cerebro-
spinal fluid examination disclosed no evidence of recent
hemorrhage.

Plain skull radiographs disclosed no evidence of frac-
ture. Nonenhanced computed tomography (CT) of the brain
revealed only a suspicious high-density mass at the right
distal sylvian fissure with no evidence of hemorrhage
or vascular malformation, and enhanced CT disclosed a
well-demarcated round mass with mixed high density,
measuring 13×13 mm in size, at the same site (Fig. 1).

Magnetic resonance (MR) imaging, on the other hand,
was not done because of his claustrophobia. Digital sub-
traction angiography (DSA) obtained on the next day after
admission showed an aneurysmal dilatation at the mid-
way between the right M2 and M3 branches, measuring
30×25×30 mm in size, and unusually elongated M1 seg-
ment. DSA also revealed delayed contrast filling and
emptying, particularly at the medial and lower portion of
the aneurysm, along the inferior M2 branch but without
definite aneurysmal neck (Fig. 2).

A right pterional craniotomy was performed for oblit-
eration of the aneurysm from the cerebral circulation. There
was no evidence of subarachnoid hemorrhage or cortical

Fig. 1 Preoperative enhanced axial computed tomographic scan
reveals a round mixed high-density mass at the right distal sylvian
fissure

Fig. 2 Digital subtraction angiography of the right internal carotid
artery. a Anteroposterior views and b oblique views show aneurys-
mal dilatation at the midway between the right M2 and M3 branches,
measuring 30×25×30 mm in size. The aneurysm revealed a poorly
defined neck, delayed contrast filling (figure not shown), particularly
at its medial and lower portion. Also, note disproportionately long
M1 segment
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contusion. After splitting the whole sylvian fissure and
tracing distally along the entire course of an extraordinarily
long M1 segment, proximal portion of the inferior M2
segment was found to embed into a giant unruptured
aneurysm. It compressed and splayed out the inferior M2
segment toward the superficial direction. Fortunately, tem-
poral branches and the lateral lenticulostriate arteries were
some distance away from the peripheral extent of the an-

eurysm. The aneurysm wall was composed of thick solid
fibrous tissue and appeared dark purplish. Decompression
was achieved by removal of impacted thrombi and dense
fibrous wall altogether in piecemeal fashion by scalpel and
pituitary forceps. During this procedure, the M1 segment
distal to the lateral lenticulostriate arteries was temporar-
ily clipped. After partial relief of mass effect, a clip was
applied to seal off the incision site on the aneurysm sur-
face. Throughout the operative procedure, a portable trans-
cranial Doppler microprobe (Multidop X4/TCD8, DWL
Electronische System GmbH, Sipplingen, Germany) and
self-manufactured mirror were used to prevent inadvertent
sacrifice of perforators. Finally, a huge aneurysmal sac
was totally peeled off from the surrounding major MCA
branches and excised by microscissors. The origin of the
aneurysm was behind the surface of the inferior M2 seg-
ment and was clipped by four Sugita cobalt alloy clips in
tandem fashion (Fig. 3).

Histopathological examination revealed a pesudoaneu-
rysm. The dense fibrous vascular wall constituted multiple
foci of old hemorrhage and chronic inflammatory cells,

Fig. 4 Photomicrograms of surgical specimen show dense fibrous
vascular wall with foci of old hemorrhage and chronic inflammatory
cellular infiltration. Luminal surface also demonstrates thrombus but
no endothelial lining cells. (a H & E, original magnifications×40, b
Masson’s trichrome, original magnification×100)

Fig. 3 Intraoperative photographs and schematic diagram in right
transsylvian approach. a Note huge aneurysmal sac compressing and
splaying the inferior M2 segment. b More superior and counter-
clockwise tilted view than a, after withdrawal of the frontal self-
retractor, shows four Sugita clips arranged in tandem fashion along
the inferior segment of M2. c Schematic diagram shows configura-
tion of aneurysmal sac with regard to the underlying inferior M2
segment and final placement of the clips
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instead of endothelial linings, internal elastic lamina, or
muscle coat (Fig. 4). Interestingly enough, he showed a
complete postoperative resolution of headache and made a
full postoperative recovery. Neither seizure nor hemipa-
resis was observed. CT of the brain taken at the seventh
postoperative day did not reveal any presence of infarction
or hemorrhage (Fig. 5).

Discussion

Intracranial aneurysms are uncommon in childhood and
adolescence, and their overall incidence is rated between
0.17 to 4.6% [5, 8–11, 13, 17]. Traumatic intracranial an-
eurysms (TICAs) are even more rare, constituting less than
1% of all the intracranial aneurysms [1, 3, 7, 9, 15, 16]. Up
to one third of TICAs occur in the first two decades of life;
therefore, TICAs are relatively more common in children
than adults [1, 14]. The clinical presentation of all an-
eurysms as well as TICAs in this age group is usually
symptomatic and typically presents with subarachnoid or,
less commonly, intracerebral hemorrhage [2, 4, 5, 7, 13,
16]. Besides hemorrhage, depending on their specific
location [9], there may be unexplained neurological dete-
rioration, massive epistaxis, and cranial nerve palsy. All
the above descriptions clearly indicate that aneurysm for-
mation is rare, whereas the risk of rupture is relatively
high compared with adults, irrespective of their subtypes
[11]. In addition, seizures and symptoms from mass effect
due to large or giant unruptured aneurysms are more
frequent in younger children than in adults [10]. Clinical
manifestation of the mass effect in most cases represents
hemispheric symptoms: seizure, hemimotor or sensory
change, and any other ischemic symptoms. Headache, on

the other hand, is not necessarily translated into the hemi-
spheric involvement, and another mechanism might be
involved, as shown in the present case.

As for the pathophysiology involved, it is generally ac-
cepted that injury to the internal elastic lamina by hemo-
dynamic stress at the previously altered vascular wall is
the initial pathophysiological change of aneurysm forma-
tion, almost identical to that of the adults, although there
are some reports stressing congenital basis for aneurysm
formation, such as the composite of quite a few reticular
fibers seen in the tunica media [8, 11–13]. TICAs are
frequently found in the MCA and pericallosal arteries in
addition to the supraclinoid carotid artery [7, 15]. Among
them, cortical MCA TICAs may develop beneath an
overlying linear or depressed skull fracture, whereas su-
praclinoid carotid and pericallosal TICAs are not [9]. Nev-
ertheless, most intracranial aneurysms in this younger age
group are unexplained and the etiology remains contro-
versial [12]. Several characteristic features specific to the
aneurysms in this age group have already been reported:
males are more affected than females, higher incidence at
the posterior circulation or internal carotid artery, tendency
to form a larger size aneurysm (30–45%), and higher in-
cidence of infectious and traumatic origin [6, 8, 10, 13, 17].
As stated before, TICAs comprise larger parts in all child-
hood aneurysms, and most of the above specific features
appear to represent the traumatic cause [10, 12]. Angio-
graphically, TICAs involve more commonly the arterial
wall along the course of the secondary branch, typically do
not have a neck, are more irregular in their dome contour,
and are frequently observed to be subject to delayed filling
and emptying. Overall their sizes range from 2 to 15 mm;
therefore, large or giant form is much rarer [2, 7].

Reports on intracranial pseudoaneurysms almost ex-
clusively dealt with traumatic or infectious etiology; there-
fore, pseudoaneurysms that developed spontaneously or
are not followed by major head injury are seldom doc-
umented up to the present. Pseudoaneurysms that result
from rupture of the entire arterial wall comprise a larger
percentage of TICAs, particularly those at the skull base [9,
16]. Histologically, the pseudoaneurysm is composed of
extraluminal hematoma that is contained by the surround-
ing connective tissues and occurs after complete vessel
wall injury. The hematoma may recanalize or remain in
communication with the vascular lumen, and the wall of
this structure is formed through hematoma organization
and fibrosis. Therefore, as its name implies, none of the
normal vascular structures are present [1, 3, 14]. Because of
the above reasons, almost all (94%) of the pseudoaneu-
rysms seem to have concurrent intracranial pathology, such
as fracture or hematoma [3]. The reasons we believe the
present case to be traumatic etiology are based on his-
tologically proven pseudoaneurysm and solidifying aneu-
rysm wall. Hematoma and false lumen designate any kind
of traumatic involvement, regardless of how minute the
cause can be. In contrast to the “friable” wall typically seen

Fig. 5 Postoperative nonenhanced axial CT scan obtained at the
seventh postoperative day shows metallic artifact caused by the
implanted clips. Evidence of intraparenchymal hemorrhage or in-
farction is not seen
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in the infectious aneurysm, densely hardened aneurysm
wall implies traumatic process more aptly, although it
progresses very slowly and indolently. Although optimal
operative technique must be individualized for each pa-
tient, surgical obliteration by trapping, excision, or clipping
is still believed to be the most effective [2, 14]. In the
current case, we were able to exclude the aneurysm neck
by using three different clips with tandem maneuver as
well as aneurysmectomy, without the aid of bypassing
surgery. TICAs rarely regress and generally have a high
incidence of rupture [3]; therefore, isolation of the an-
eurysm from the cerebral circulation, the sooner the bet-
ter, is mandatory.

Classification of TICAs only on the basis of histology
presents several problems in clinical decision making. Fur-
thermore, radiographic criteria to differentiate presumed
TICAs from other aneurysms may not correlate with the
histological diagnosis, and histopathology does not nec-
essarily correlate with the mechanism of injury in every
case [16]. In the present case, we uncovered neither history
of recent major head injury nor history of infectious illness,
except remote obstetric history of forceps delivery. Al-
though there has been “one” case report of a traumatic

pericallosal aneurysm in a patient with no major, albeit
mild (roller-coaster rides), injury [15], there is no such a
report in the literature of a “traumatic” aneurysm arising in
a patient without any history or physical evidence of
trauma at presentation, except our present case. Therefore,
our case seems to be unique. We failed to uncover the exact
cause of such a giant pseudoaneurysm, and remote past
history of forceps delivery seemed to be very conjectural.
As proven at the operative procedure, the headache was
most likely elicited by small repeated bleedings within the
thrombosed extramural wall. This distended wall seemed
to have triggered the pain-sensitive structures within and/or
adjacent to the vessels and the dura in a certain, but not
fully understood manner, the clipping of the aneurysm
resolved the headache. However, a question still remains
on his clinical manifestation, and lack of hemispheric
symptoms, including seizure and hemiparesis, cannot be
fully explained by this assumption.
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