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Delayed Tentorial Subdural Hematoma Caused by 
Traumatic Posterior Cerebral Artery Aneurysm: A 
Case Report and Literature Review
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 Patient: Male, 42-year-old
 Final Diagnosis: Traumatic posterior cerebral artery aneurysm
 Symptoms: Deterioration of mental status and disorientation
 Medication: —
 Clinical Procedure: Parent artery occlusion by endovascular approach
 Specialty: Neurosurgery

 Objective: Unusual clinical course
 Background: Subdural hematoma (SDH) caused by traumatic intracranial aneurysm (TICA) is rare. TICAs are known to rup-

ture easily, resulting in a high morbidity and mortality rate. Therefore, accurate diagnosis and treatment are 
crucial for preserving life. We describe a case of delayed SDH in the setting of posterior cerebral artery (PCA) 
aneurysm.

 Case Report: A 42-year-old man presented with sustained head injury from a traffic accident, and was being followed-up 
conservatively for traumatic SDH and subarachnoid hemorrhage. Three weeks after the head trauma, the pa-
tient developed a sudden deterioration of mental status and disorientation. Computed tomography revealed 
de novo SDH at the cerebellar tentorium. Computed tomography angiography and magnetic resonance imag-
ing demonstrated TICA in the PCA. The patient was diagnosed with SDH due to a ruptured PCA aneurysm at 
the quadrigeminal segment. To avoid SDH growth due to re-rupture of the aneurysm, parent artery occlusion 
was subsequently performed with no complications. The patient was discharged home 2 months after endo-
vascular treatment, with moderate disability. Follow-up angiography 2 years after the operation showed no re-
canalization, and the patient had returned to work.

 Conclusions: TICA in the PCA can cause tentorial SDH with or without the presence of subarachnoid hemorrhage. Routine 
cerebrovascular assessment is crucial for head trauma with hematoma adjacent to the cerebellar tentorium. 
Parent artery occlusion via an endovascular procedure is an alternative treatment for TICA in the PCA that is 
less invasive than other approaches.
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Background

The prevalence of nontraumatic ruptured intracranial aneu-
rysm associated with subdural hematoma (SDH) without sub-
arachnoid hemorrhage (SAH) or intraparenchymal hemorrhage 
is extremely low [1,2]. SDH can also be caused by traumat-
ic intracranial aneurysm (TICA) [3]; however, diagnostic and 
therapeutic methods have not been established for clinical 
settings because TICA account for less than 1% of all cere-
bral aneurysms [4]. TICAs are known to rupture easily, result-
ing in a high mortality rate [5]. Accurate diagnosis and treat-
ment are thus crucial for preserving life. Here, we describe a 
case of traumatic delayed SDH caused by a posterior cerebral 
artery (PCA) aneurysm, and we review the relevant literature.

Case	Report

A 42-year-old man riding a motorcycle collided with a car and 
was thrown 7 meters. He hit his head on the ground, and was 
brought to the emergency department. He exhibited altered 
mental status, with a Glasgow Coma Scale (GCS) score of 14: 
E4V4M6, and a subcutaneous hematoma in the left occipital 
region. No cranial nerve disturbance, paralysis, sensory distur-
bance, or cerebellar sign were observed. Emergent computed 
tomography (CT) showed SDH at the left cerebellar tentorium 
(Figure 1A) and along the falx with SAH in the right parietal 
lobe sulcus (Figure 1B). No cranial fractures were seen. The 
clinical course was observed conservatively. Twelve days af-
ter the head injury, the patient showed full recovery of con-
sciousness (GCS score 15: E4V5M6), and follow-up CT showed 
that the SDH at the cerebellar tentorium and falx had disap-
peared (Figure 1C). However, 3 weeks after sustaining the 
head injury, the patient again showed a sudden deterioration 
in the level of consciousness (GCS score 14: E4V4M6), and be-
came confused. CT showed a de novo thickened SDH on the 
left cerebellar tentorium, which had expanded to a larger size 
compared with the initial hematoma (Figure 1D). Neither SAH 
nor intracerebral hemorrhage was seen. Maximum-intensity 
projection of CT angiography (CTA) data showed a spot sign 
along the cerebellar tentorium (Figure 2A). Magnetic reso-
nance imaging (MRI) demonstrated a circular spot of iso- to 
hypointensity surrounded by a hypointense rim at the cere-
bellar tentorium (Figure 2B). Three-dimensional digital sub-
traction angiography (DSA) and left vertebral artery angi-
ography (VAG) revealed an aneurysm in the quadrigeminal 
segment (P3) of the PCA with irregular contours, and delayed 
filling and emptying of the aneurysm without an obvious neck 
(Figure 3A). Based on these findings, the patient was diag-
nosed with SDH due to a ruptured pseudoaneurysm at P3 of 
the PCA. To avoid SDH growth due to re-rupture of the pseu-
doaneurysm, parent artery occlusion (PAO) was planned, us-
ing an endovascular approach.

Endovascular	Procedure

Endovascular treatment was performed under general anes-
thesia. A guiding sheath (Flexor Shuttle; Cook Medical, Inc., 
Bloomington, IN, USA) was inserted into the right femoral ar-
tery and guided into the left vertebral artery. An intermediate 
catheter (TACTICS; Technocrat Corporation, Aichi, Japan) was 
guided into the left vertebral artery. A microcatheter (Excelsior 
SL-10; Stryker, Kalamazoo, MI, USA) was guided into the PCA 
on the proximal side of the pseudoaneurysm using a microwire 
(Synchro2; Stryker). PAO was performed using 5 coils (Target; 
Stryker) (Figure 3B, 3C).

Postoperative Clinical Course

Postoperatively, the patient was administered antiplatelet 
agents to prevent cerebral infarction, vasodilators to control 
blood pressure, and anticonvulsants to prevent symptomatic 
epilepsy. He was also given adequate saline to prevent dehy-
dration. No cerebral infarction, rebleeding, or seizure was ob-
served. Follow-up left VAG performed 2 weeks after emboliza-
tion demonstrated complete occlusion with no recanalization. 
The patient was discharged home 2 months after endovascu-
lar treatment, with a Glasgow Outcome Scale (GOS) score of 
4. Follow-up left VAG performed 2 years after the operation 
showed no recanalization (Figure 3D), and the patient had re-
turned to work (GOS score of 5).

Discussion

TICA is found in less than 1% of intracranial aneurysms [4], 
and it may be misdiagnosed following head injury causing 
SDH. TICA is associated with significant morbidity and mor-
tality rates, as high as 50% [5]; therefore, early diagnosis and 
treatment are crucial. TICA is generally due to severe trau-
matic brain injury (TBI) [6]. Most such aneurysms occur near 
the skull base or falx cerebri. The pathogenesis of TICA as-
sociated with head trauma is direct vascular injury or arteri-
al extension by adjacent forces [5]. Vascular injury results in 
dissection with intramural hematoma or vessel outpouching, 
causing true, false, or mixed-type aneurysms [7]. Based on 
these mechanisms, if hematoma is found near the skull base 
or in parafalcine structures on non-contrast CT after severe 
TBI, further investigation should be attempted to explore the 
possibility of TICA [7]. In a review of 171 cases of TICA report-
ed since 1960, Komiyama et al found that the anterior circu-
lation is the most common site of TICA. Among these cases, a 
high frequency of occurrence was seen in the distal anterior 
cerebral artery (25%), cavernous portion of the internal carot-
id artery (ICA) (20%), distal middle cerebral artery (19%), and 
intradural portion of the ICA (14%) [8]. In contrast, only 8% 
of TICA cases reportedly involve posterior circulation sites [8].
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A summary of the literature regarding patients with TICA in 
the PCA is shown in Table 1 [6,9-16]. The mean age of patients 
was 19.5±10.8 years. Most aneurysms develop following traf-
fic accidents, suggesting that this pathology most common-
ly involves younger individuals, or possibly that most older 

individuals who develop this pathology following traffic ac-
cidents die before it can be diagnosed. Typical symptoms in-
clude altered mental status, seizure, cranial nerve III palsy, 
headache, and partial aphasia. Most aneurysms were located 
in the precommunicating segment (P1) and postcommunicating 

Figure 1.  Coronal computed tomography (CT) shows subdural hematoma (SDH) at the left cerebellar tentorium (A) and falx 
accompanied by subarachnoid hemorrhage (blue arrow) in the right parietal lobe sulcus (B). Twelve days after head injury, 
CT shows that SDH on the cerebellar tentorium and falx has disappeared (C). Three weeks after injury, CT shows a de novo 
thickened SDH (black arrow) at the left cerebellar tentorium (D).

A

C

B

D
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Figure 2.  Computed tomography angiography shows a spot sign (arrow) close to the left quadrigeminal cistern (A). T2-weighted 
magnetic resonance imaging demonstrates a prominent circular hypointensity (arrow) at the cerebellar tentorium (B).

A B

Figure 3.  Three-dimensional digital subtraction angiography and left vertebral artery angiography (VAG) in the late phase 
demonstrates peripheral posterior cerebral artery aneurysm (arrow), including absence of a clear neck, irregular contours, 
and delayed filling and emptying of the aneurysm (A). The fluoroscopic view (B) and left VAG (C) show the parent artery 
occluded by 5 coils. Left VAG 2 years after embolization demonstrates complete occlusion without recanalization (D). Picture-
in-picture in (C): The yellow curve shows the area of coil embolization.

A C

B D
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segment (P2) of the PCA. Ruptured aneurysm resulting in only 
SDH, without SAH, is quite rare in the posterior fossa [17], and 
we identified only 1 case attributable to ruptured TICA involv-
ing the PCA [6]. The generally accepted mechanisms by which 
a ruptured cerebral aneurysm results in SDH are as follows: (i) 
continuous small hemorrhages from an aneurysm causes ad-
hesions that eventually rupture in the subdural space; (ii) the 
systolic pressure generated by a ruptured aneurysm can cause 
the adjacent arachnoid membrane to rupture locally, spilling 
both cerebrospinal fluid and blood into the subdural space; 
and (iii) massive bleeding causes laceration of the cortex and 
arachnoid membrane [18]. In the present case, judging from 
the existence of SAH from the initial head trauma, the arach-
noid membrane and PCA had been damaged at the cerebel-
lar tentorium. Consequently, an aneurysm developed at the 
same site, and ruptured from the aneurysmal dome protruding 
into the subdural space, resulting in delayed SDH. Ruptured 

TICA in PCA should be suspected when delayed SDH is found 
at the cerebellar tentorium during conservative follow-up for 
traumatic intracranial hemorrhage.

In most cases, TICA has been diagnosed by non-subtrac-
tion or subtraction angiography (ie, DSA), not CTA (Table 1). 
Traditionally, DSA is the criterion standard test for detecting 
aneurysms [19]. Teksam et al pointed out that CTA could not 
take the place of DSA for detecting intracranial aneurysms, de-
spite the developments in imaging modalities over the past 
few years as non-invasive options [19]. Further, Ciochon et al 
reported that pseudoaneurysm appearing as a large, left-sid-
ed tentorial and falcine SDH with a contrast extravasation 
following CTA, termed the spot sign, was initially interpreted 
as blood of varying age, resulting in delayed discovery of the 
pseudoaneurysm [6]. CTA alone may not be sufficient to delin-
eate TICA. On the other hand, DSA has several shortcomings, 

Case Authors Age/Sex
Trauma 

mechanism
Neurological 
symptoms

Location
Size	
(mm)

Timing 
of	TICA	

diagnosis 
Presentation

1 Burton et al, 
1968 [9]

14/M Car accident Comatose P4 Pea-sized 3 days SAH

2 Jinkins et al, 
1992 [10]

25/M Penetrating 
gunshot 

Comatose NR NR Within 
48 h

NR

3 Rezai et al, 
1994 [12]

42/M  Pneumatic 
nail-gun

Comatose 
(GCS 6)

NR NR 1 day SAH, IVH, 
hydrocephalus, CI

4 Casey et al, 
1994 [11]

24/M Fall Seizure P2 NR 2 years Mass deep to 
temporal lobe

5 Ciceri et al, 
2001 [13]

17/M Car accident CN III palsy P1/P2 NR NR NR

6 Ciceri et al, 
2001 [13]

13/M Car accident CN III palsy P1/P2 NR NR SAH

7 Morón et al, 
2005 [14]

6/M Fall Headache P2 20 2 days NR

8 Zhang et al, 
2011 [15]

13/F Car accident Partial aphasia and 
CN III palsy 

P1/P2 4.6×10 17 days SAH in 
suprasellar, 

ambiens and 
interpeduncular 

cisterns

9 Salehi et al, 
2012 [16]

11/M Fall Loss of 
consciousness, 

seizure 

P2/P3 20×15 3 months SAH, IVH (fourth 
ventricle), 

hydrocephalus

10 Ciochon et al, 
2020 [6]

30/M  Bicycle 
accident 

 Somnolent, 
generalized tonic-

clonic seizure

P3/P4 NR 16 days Parietal EDH, 
posterior 

tentorial and 
interhemispheric 

SDH

11 Present 
case

42/M Motorcycle 
accident

 Altered mental 
status

P3 2.9×1.5 3 weeks SDH along 
cerebellar 
tentorium

Table 1. Literature review of patients presenting with traumatic posterior cerebral artery aneurysm.
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CI – cerebral infarction; CN – cranial nerve; CTA – computed tomography angiography; DSA – digital subtraction angiography; 
EDH – epidural hematoma; F – female; GCS – Glasgow Coma Scale; GOS – Glasgow Outcome Scale; IVH – intraventricular 
hemorrhage; M – male; MRI – magnetic resonance imaging; NR – not reported; PA – pseudoaneurysm; PAO – parent artery 
occlusion; P1 – precommunicating segment; P2 – postcommunicating segment; P3 – quadrigeminal segment; P4 – cortical segment; 
SAH – subarachnoid hemorrhage; SDH – subdural hematoma; TICA – traumatic intracranial aneurysm.

Table 1 continuded. Literature review of patients presenting with traumatic posterior cerebral artery aneurysm.

Case Authors
Findings on the 
body surface

Skull 
fracture

Initial imaging 
modality 

revealing	TICA

Aneurysm	
type

Treatment Outcome Complications

1 Burton et al, 
1968 [9]

NR Presence Non- 
subtraction 
angiography

NR Electrocautery GOS 5 NR

2 Jinkins et al, 
1992 [10]

NR NR DSA PA None Brain 
death

NR

3 Rezai et al, 
1994 [12]

No external 
head trauma 

NR DSA PA Conservative GOS 1 NR

4 Casey et al, 
1994 [11]

NR Absence Surgery Fusiform Proximal 
ligation

GOS 5 None

5 Ciceri et al, 
2001 [13]

NR NR NR PA Endovascular 
(coil 

embolization)

GOS 1 None

6 Ciceri et al, 
2001 [13]

NR NR NR  PA Endovascular 
(coil 

embolization)

GOS 1 None

7 Morón et al, 
2005 [14]

Forehead 
contusion

NR DSA Thrombosed 
aneurysm

Spontaneous 
thrombosis

GOS 5 NR

8 Zhang et al, 
2011 [15]

NR NR MRI NR Endovascular 
(PAO + coil 

embolization)

GOS 5 None

9 Salehi et al, 
2012 [16]

NR NR MRI PA Endovascular 
(glue)

NR Left-side 
hemiparesis

10 Ciochon et al, 
2020 [6]

 Forehead 
excoriation 

Absence DSA PA Endovascular 
(PAO + coil 

embolization)

GOS 3 CI

11 Present 
case

Subcutaneous 
hematoma

Absence CTA, MRI PA Endovascular 
(PAO)

GOS 5 None

including invasiveness due to the arterial puncture and intra-
arterial catheter procedure, the need for expert proficiency 
with the procedure, and its comparatively high expense [19]. 
Regarding infectious intracranial aneurysm, some authors 
have already concluded that MRI is useful for diagnosing mi-
croaneurysms that have developed in the peripheral vascula-
ture [20-23]. Cho et al point out that suggestive MRI findings 
can offer a sensitive and specific tool for identifying infec-
tious intracranial aneurysm [24]. Similarly, such findings can 
be useful for the diagnosis and identification of TICA because 
TICA, like infectious intracranial aneurysm, usually occurs in 
peripheral blood vessels. For detecting TICA, MRI used togeth-
er with CTA could provide accurate diagnosis. In the present 
case, because of the small size of the pseudoaneurysm, with 

a diameter less than 3 mm, diagnosis could not be achieved 
from CTA alone. Visualization of the pseudoaneurysm was en-
hanced by conducting MRI, with the combined results eventu-
ally leading to reliable diagnosis.

TICA can cause bleeding hours to weeks or even years after 
the trauma [25]. Komiyama et al noted that, especially when 
early signs of wall irregularity, narrowing, and spasm of the 
intracranial vasculature are detected on the initial angiogram, 
repeat DSA 1 week after TBI is recommended to rule out vas-
cular injury [8]. In the present case, no vascular examination 
was performed after the injury. Whether the aneurysm ap-
peared at the time of the TBI or a few days later has not been 
determined. Regarding TICA in the PCA, most aneurysms are 
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identified within 3 weeks after head injury, but more than 3 
months are required in some cases (Table 1). Therefore, fol-
low-up imaging should be performed for at least 3 months. 
Routine cerebrovascular assessment, adding MRI data to the 
CTA data, is crucial in cases of severe head trauma with hema-
toma at the skull base or adjacent to the cerebellar tentorium.

TICA shows a high mortality rate with conservative treat-
ment [5,7]. Rezai et al experienced a case of TICA in PCA treat-
ed conservatively with a GOS 1 outcome [12]. Craniotomy with 
clipping, resection, or trapping of the aneurysm was previ-
ously the first priority, but endovascular surgery has become 
the main treatment option, especially for PCA aneurysms 
[6,13,15,16], because of the reduced invasiveness of the pro-
cedure. Endovascular coil embolization into the pseudoaneu-
rysm is not an appropriate treatment due to the high risk of 
intraoperative rupture and postoperative recanalization [7,26]. 
When Ciceri et al performed PAO on 7 PCA aneurysms, 1 pa-
tient developed contralateral hemiparesis and homonymous 
hemianopsia, and 1 patient presented with homonymous 
hemianopsia. In both cases, the aneurysm was in the P2/3 
junction. Because the perforating arteries to the brainstem 
branch off from the P1 or P2 segments, PAO in this region is 
associated with brainstem infarction. In contrast, no compli-
cations occurred with PAO for peripheral vessels from P3 be-
cause the area of the cortical branches of the PCA has abun-
dant collateral circulation with other arteries [13]. Based on the 
above, PAO for vessels distal to P3 is acceptable. Endovascular 

trapping is the best treatment in terms of preventing retro-
grade collateral filling from other vessels [27]. However, an-
eurysms occur in peripheral blood vessels, making it difficult 
to guide a microcatheter into the distal part of the aneurysm 
for trapping [7]. In the present case, because the pseudoan-
eurysm was in the P3 of the PCA, PAO was conducted with 
curative intent. Postoperatively, no cerebral infarction or re-
bleeding was observed. In the future, treatment with new en-
dovascular devices such as stents and flow diverters may make 
it easier to treat TICA without occluding the parent vessel [28].

Conclusions

TICA in the PCA can cause tentorial SDH. SAH may or may not 
be present. Routine cerebrovascular assessment should be 
performed for head trauma with hematoma adjacent to the 
cerebellar tentorium. PAO via an endovascular approach is a 
treatment option for TICA in the P3 of the PCA because of its 
reduced invasiveness, in addition to safety and efficacy of the 
procedure, compared with other surgical options, including cra-
niotomy and intra-aneurysmal embolization.
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