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Surgical treatment achieves better
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Abstract: Traumatic pericallosal aneurysm (TPA) is typically seldom yet potentially lethal. Because of its rarity, also
complicated by the unpredictable delayed-onset, TPA is more difficult to be diagnosed promptly. Due to the sporadic
reports and diverse opinions on the priority of surgical treatment, a consensus about effective management of TPA
has not been reached. Here we report a 55 year-old male patient with TPA, who received an emergent craniotomy
to clip the pseudoaneurysm and remove the hematoma under intense intracranial pressure (ICP) monitoring. A
satisfactory clinical outcome was achieved at a 3-month follow-up. Thereafter, a review was conducted to evaluate

the outcomes of different managing modalities.
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Introduction

Traumatic pericallosal aneurysm (TPA) was
rarely encountered in clinical practice. To date,
there have been fewer than 30 cases reported
worldwide (articles restricted to English) [1-4].
In addition, the unpredictable delayed-onset
rebleeding makes it less possible to be diag-
nosed promptly. Due to the sporadic reports
and different opinions on the priority of surgical
treatment, a consensus about effective man-
agement of TPA has not been reached. Here we
report a case in which a TPA was found after a
fall accident and treated surgically, and to eval-
uate the clinical outcomes of open surgery
compared to endovascular coiling. From the
outcomes of the previous reports, both surgical
and endovascular therapy may be effective in
managing TPA. However, surgical treatment
accompanied by close monitoring of intracrani-
al pressure might contribute to a better progno-
sis than endovascular intervene in severe TPA
combined with coma.

Case presentation

A 55-year-old man was admitted to local hospi-
tal for an inadvertent fall accident from a lad-

der. The patient showed no coma, no vomiting,
or other severe clinical manifestations, and
received an emergent head CT scan (Figure
1A). With both normal examination results, he
was discharged after receiving routine debride-
ment. Six days later, the patient developed a
sudden disturbance of consciousness and
paralysis of the right limbs, and he was trans-
ferred to our emergency department 24 hours
after the new symptoms. Physical examination
showed a Glascow Coma Scale (GCS) of 8
(E2V2M4), and unstable vital signs (Heart rate
49 bpm, Blood pressure 173/98 mmHg,
Respiration rate 14 bpm). An emergent head CT
scan revealed a hemorrhage of more than 30
ml in the left corpus callosum and an absent
supratentorial brain ditch (Figure 1B). An emer-
gent cerebral catheter angiography showed an
aneurysm located at the bifurcation of the left
pericallosal artery (Figure 1C, 1D). After
informed consent was obtained, a ventriculos-
tomy was created for ICP monitoring, and an
emergent surgery was operated to evacuate
intracranial hematoma, clip and resect the rup-
tured aneurysm after full exposure of surgical
field. The post-surgical CT showed that the
hematoma was evacuated and the intracranial
pressure decreased (Figure 1E). Dextran was
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Figure 1. Surgical treatment of traumatic pericallosal aneurysm. (A) An emergent head CT scan after a fall accident
showed no hemorrhage or bone fracture; (B) One week later, a hematoma of more than 30 ml in the left corpus
callosum was found in a cerebral CT scan; (C, D) A pericallosal aneurysm was confirmed by non-subtracted angi-
ography (C) and three-dimensional angiography (D); (E) The post-operational CT showed that the hematoma was
evacuated; (F) The distal anterior cerebral artery was shown in post-operational CT angiography; (G) No endothelial
cell or vessel wall tissue was found in the resected sac by histology. (H) The patient achieved a satisfactory recovery
at three-month follow up.

used to promote brain microcirculation and
hemostatic chemicals were avoided to prevent
thrombotic complications. The patient recov-
ered gradually. The distal anterior cerebral
artery was preserved and no ischemia signs
were found by CT angiography (Figure 1F). The
histological examination of resected sac con-
firmed that there was no endothelial cell or ves-
sel wall tissue (Figure 1G). After three months
of designed rehabilitation, the patient achieved
a satisfactory recovery without neurological
deficit (Figure 1H).

Discussion

The incidence of traumatic intracranial aneu-
rysms is reported constituting 0.4% to 9% of
intracranial aneurysms [5-7], and TPA is one of
a much more seldom kind with some distinc-
tions to the other types [8, 9]. The mechanisms
of formation of TPA are poorly understood, and
a possible explanation is that it might result
from shearing forces between the vessel and
the inferior margin of the falx cerebri.

Similar to the other traumatic intracranial aneu-
rysms, TPA shows similar clinical features such
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as delayed onset, continued deterioration of
neurological symptoms, and poor clinical out-
comes. Nonetheless, TPA presents different
characteristics in clinical manifestation and
management strategies as a result of its thin-
wall and fragility. Its delicacy and direction of
projection are frequently associated with high-
er rate of premature rupture. Therefore, physi-
cians should be vigilant when encountered with
TPA in clinical practice.

The literature review data include patients’ clin-
ical presentations, trauma type, location, and
outcomes (Table 1). From January 1950 to
December 2013, 25 TPA cases have been
described with sufficient information under a
broad search strategy with the terms: ‘perical-
losal artery’ AND (injury OR trauma OR
dissection).

Vehicle-involved injury is the most common
incentive (12/25, 48%), followed by iatrogenic
injury in 4 cases (16%). Other incentives
include: gunshot wound (2/25, 8%), shaken
baby syndrome (2, 8%), slip (2, 8%), roller-coast
(1, 4%), transoral penetrating injury (1, 4%), and
bomb explosion (1, 4%). The patients are rela-
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Table 1. Literature review of traumatic pericallosal aneurysm

Case Sex Age Rupture Trauma type C“oma Time of Location Treatment Prognosis Reporter
history Onset
1 M 10y  Yes Vehicle Yes 30d L. periA Surgery N/A Steinborn et al. (2010)
2 M 18y  Yes Vehicle No 17d L. periA Surgery Well recovered Hsieh et al. (2007)
3 M 23y Yes Vehicle Yes 46 d L. periA Surgery Well recovered O'Brien et al. (1984)
4 F 2y Yes Transoral penetrating injury No 21d R. periA Surgery Mild left lower limb weakness Shih etal. (2002)
5 M 18y  Yes Vehicle Yes 15d ACA & R. periA Surgery Well recovered Yuge et al. (1990)
6 F 50y Yes External Ventricular Drain Placement No N/A L. periA Surgery Well recovered Jietal. (2010)
7 M 10y No Ventriculoperitoneal shunt placement ~ No 2d R. periA Surgery Residual weakness of left leg Tubbs et al. (2006)
8 M 24y Yes Gun-shot wound No 14 m L. periA Surgery Occasional tonic-clonic seizure Soria et al. (1988)
9 M 6y Yes Brain surgery No 4y R. periA Surgery Uneventfully Dunn et al. (2007)
10 F 29y  Yes Vehicle No N/A L. periA Surgery N/A Tokuno et al. (1994)
11 F 4y Yes Vehicle Yes 63d R. periA Surgery Uneventful Asari et al. (1976)
12 F 33y Yes Vehicle Yes im L. periA Surgery Uneventful recovery with no Suhara et al. (2008)
neurological deficit
13 M 6w Yes Shaken baby syndrome No 3w R. periA Surgery N/A Lam et al. (1996)
14 F 32y  Yes Roller-coaster Yes 8d L. periA Surgery Satisfactory recovery Senegor et al. (1991)
15 M 46y  Yes Slip N/A N/A R. periA Endovascular Well recovered Yang et al. (2007)
16 M 25y Yes Vehicle N/A N/A R. periA Endovascular Well recovered
17 M 5y No Vehicle Yes 14d R. periA Endovascular Mild subjective dysarthria Sim et al. (2008)
18 F 417y Yes Bomb Yes 10d R. periA Endovascular Minor residual paresis in right arm Cohen et al. (2008)
19 F 35y Yes Brain surgery No 2d L. periA Endovascular Die of glioblastoma Cohen et al. (2005)
20 M 05y Yes Gun-shot wound Yes 6d R. periA Endovascular Well recovered
21 M 3w Yes Shaken baby syndrome No 8m R. periA Endovascular No progress Levine et al. (2004)
22 M 48y Yes Slip Yes 3w R. periA Endovascular firstly, Mild left side weakness Yuen et al. (2007)
Surgery secondly
23 M 28y Yes Vehicle Yes  Ataccident R. periA Endovascular Recovered gradually Van Rooij et al. (2013)
24 M 22y Yes Vehicle Yes 17d R. periA Endovascular Recovered slowly
25 M 33y  Yes Vehicle Yes  Ataccident R. periA Intubated and ventilated Die of trauma Opeskin et al. (1995)

periA, pericallosal aneurysm; ACA, Anterior Cerebral Artery; N/A, not available; R, right; L, left.
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tively young with an average age of 20.7 years
old (range 3 weeks~50 years). The incubation
periods (from trauma to established diagnosis)
vary from1 day to 4 years, consistent with the
previously reported unpredictability of TPA. Of
all the TPAs, 92% (23/25) of them ruptured,
confirming its fragility. Poor outcome inclination
finds expression in 13 patients manifested with
coma or unconsciousness before they are
admitted to the hospital. In the literature, 15
cases of TPA are treated with surgery, and 10
cases are managed endovascularly. Surgery
achieves full recovery in 8 of 13 cases (61.5%)
while endovascular management achieves full
recovery in 4 of 10 cases (40%). In the critically
ill patients accompanied with coma, surgery
makes satisfactory recovery in all five cases,
while the endovascular therapy makes satisfac-
tory recovery in 1 out of 6 cases (16.7%). No
death related to surgery or endovascular inter-
vention was found.

With the extremely low but unknown incidence
of pericallosal pseudoaneurysm and discrep-
ancy in diagnostic and management strategies,
it is still challenging for clinicians to make diag-
nosis and treatment plan when encountered
with TPA caused by craniofacial trauma.
Angiography is essential to diagnosis; however,
it is noted to distinguish traumatic aneurysm
from the spontaneous aneurysm that develops
before trauma and possesses different treat-
ment characteristics. The angiography image of
TPA is frequently associated with irregular
shape, inconspicuous aneurysm neck and con-
trast agent retention, conducing to the differen-
tial diagnosis.

Both surgical and endovascular trapping or
occlusion have proven to be fairly reliable
options for most patients with traumatic intra-
cranial pseudoaneurysm [1, 5, 10]. However,
TPA is intractable either by direct clipping or by
endovascular embolization, because its parent
artery is thinner and more delicate than the
other intracranial arteries and the TPA wall is
prone to lack true collagenous layer. Sim et al.
reported one young child with non-ruptured
pericallosal pseudoaneurysm treated with
endovascular trapping, and discussed the limi-
tations of surgery, such as a higher possibility
of premature rupture, limited operative field,
and inflexibility when facing anatomical varia-
tions, drawing a conclusion that endovascular
treatment is a favorable option for the TPA [11].
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We agree with their point of view in managing
TPA endovascularly when there is no or little
hematoma, no markedly increased intracranial
pressure, no progressing deterioration of neu-
rological function, or poor artery condition.
However, pericallosal artery is part of the distal
anterior cerebral artery, which multiplies diffi-
culty in placing micro-catheter. What's more,
the delicate aneurysmal wall cannot keep the
coils to remain in position. Yuen et al. reported
a case with rapid regrowth of pseudoaneurysm
after endovascular coiling, achieved a satisfac-
tory prognosis after surgical treatment [8].

Advances in endovascular techniques and
development of the microcatheter contribute to
the widely used endovascular intervention to
traumatic pseudoaneurysms over the past
decade, and some successful cases treated
with endovascular therapy have been reported
[1, 2]. However, in distal branch of intracranial
arteries, such as pericallosal artery, surgery
still should be considered as an irreplaceable
option. We found that the endovascular group
bears a higher rate (565.56%, 5/9) of minor neu-
rological deficits than surgery group (30.77%,
4/13). The neurological deficits include residu-
al weakness or paresis of limb, subjective dys-
arthria, and even worse, the regrowth of the
aneurysm [8]. More importantly, in the severe
TPA accompanied with coma, endovascular
treatment seems to result in less satisfactory
outcomes than surgery (full recovery rate 16.7%
versus 100%). In our speculation, surgery ben-
efits more in remitting the increased ICP, which
is related to the coma situation. Therefore, in
our and many reporters’ opinion (60%, 15/25),
open surgery should be the first option for TPA,
especially when combined with large hemato-
ma or other inapplicable condition for endovas-
cular management [8, 12-14]. In addition, ICP
plays a key role in the occurrence of coma and
is strongly recommended to be under monitor
while surgery is taken.

In our case, a ruptured pseudoaneurysm was
found while a more than 30 ml hematoma
causing deteriorating symptoms; after weighing
benefits and losses, we chose surgery over
endovascular therapy and helped the patient to
achieve a well clinical outcome. Tetsuyoshi et
al. recommended horizontal contralateral
approach for a comfortable operative field, the
minimum retraction of the brain, and the easy
securing of the parent artery [15]. In our patient,
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we found that hematoma was located in the
upper of the left corpus callosum, and no obvi-
ous return of left bridging vein was showed in
the angiography, so we chose anterior inter-
hemispheric approach. Although in principle,
the first one third of the bridging vein above the
sagittal sinus vein can be sacrificed, we tried to
save the bridging vein, cut some small ones
and isolated the trunk from the arachnoid
membrane to avoid bleeding. During exposure,
peripheral hematoma was firstly removed to
lower the cerebral tension, and the blood pres-
sure was monitored to avoid pseudoaneurysm
rupture caused by the fluctuation of blood pres-
sure. When near the core of hematoma and
begin to clip the pseudoaneurysm, we con-
firmed that the parent artery and perforating
vessels were not occluded. Low molecule dex-
tran was administered to improve cerebral
microcirculation, and infection prevention was
applied. We did not use hemostatic drug and
mannitol to avoid thrombosis, and ICP was con-
sistently monitored.

Conclusion

TPA is easily neglected and misdiagnosed in
patients with trauma. When one’s symptoms
and signs were difficult to explain by primary
injury, the traumatic aneurysm ought to be con-
sidered and angiography should be performed
promptly. Tendency from the literature review
suggested that surgical clipping might be a
technically feasible and safe alternative modal-
ity in pericallosal pseudoaneurysm, especially
those combined with coma. When encountered
with a severe TPA, ICP monitoring can be used
to forecast future episodes of intracranial
hypertension, providing valuable information
for clinical decision.
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