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Abstract
Background: To describe the application of an interposition graft bypass using 
superficial temporal artery (STA) for the treatment of a ruptured anterior cerebral 
artery (ACA) infectious aneurysm.
Case Description: A 30‑year‑old male suffered from severe headache with 
high fever. The patient’s diagnosis was ruptured infectious ACA aneurysm at 
the A3 segment with a maximum diameter of 4.5 mm, caused by infectious 
endocarditis. The patient was initially treated with high‑dose intravenous antibiotics. 
Follow‑up digital subtraction angiography (DSA) revealed that the fusiform 
aneurysm had enlarged to a maximum diameter of 14.0 mm. A left paracentral 
artery, supplying the motor area of the left lower extremity, originated from the body 
of this aneurysm. Because the angiographic findings suggested a risk of recurrent 
bleeding, the patient underwent open surgery. Interposition graft bypass using the 
STA was performed to reconstruct the left A3 segment in an end‑to‑side manner (left 
proximal callosomarginal artery – STA graft – left distal pericallosal artery). Then, 
the origin of the left paracentral artery was cut and anastomosed to the STA graft in 
an end‑to‑side manner. The affected parent artery was trapped, and the aneurysm 
was resected. Postoperative magnetic resonance imaging showed no ischemic 
or hemorrhagic complications, and postoperative DSA revealed the patency of 
the interposition graft. Pathological diagnosis of the resected aneurysm revealed 
features corresponding to infectious cerebral aneurysm. The postoperative course 
was uneventful, and the patient was discharged without any neurological deficits.
Conclusion: In the treatment of infectious cerebral aneurysms, revascularization 
should be considered when the affected artery supplies the eloquent area. 
Interposition graft bypass using the STA is one of the options for revascularization 
surgery for the treatment of infectious ACA aneurysms.
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INTRODUCTION

Infectious cerebral aneurysm is relatively rare, accounting 
for 0.7–6.5% of all intracranial (IC) aneurysms.[5,8,9] 
It often arises in a distal segment of a cerebral artery 
rather than a proximal segment.[14] The middle cerebral 
artery (MCA) is the most favored site,[5,6,14] and 
fusiform aneurysms are dominant rather than saccular 
aneurysms.[6] Surgical intervention is necessary in cases 
with hemorrhagic onset or a growing aneurysm. Although 
open surgery has been considered the first‑line treatment, 
endovascular intervention was recently reported to be 
also effective at curing the disease.[2,4,17] Open surgery 
is still an essential procedure when revascularization or 
mass removal is necessary.[10,14,15] When revascularization 
is necessary, it is useful to perform a typical extracranial 
(EC)‑to‑IC bypass using superficial temporal artery 
(STA) branches for most MCA lesions. However, EC‑IC 
bypass is usually difficult in the case of anterior cerebral 
artery (ACA) lesions because the STA branches may not 
reach an objective artery at the deep interhemispheric 
fissure. Here, we report a case of ruptured infectious ACA 
aneurysm treated by interposition graft bypass using STA.

CASE REPORT

A 30‑year‑old male was admitted to our hospital with 
complaints of a 3‑day history of severe headache 
and high fever. On admission, he presented with 
disorientation, and his body temperature was higher 
than 39°C. Blood examination showed a white blood 
cell count of 12,200 cells/mm3 and C‑reactive protein 
of 1.22 mg/dl. A computed tomography scan revealed 
subarachnoid hemorrhage (SAH) with intracerebral 
hematoma, predominantly in the anterior interhemispheric 
fissure, and intraventricular hematoma [Figure 1a]. Initial 
digital subtraction angiography (DSA) demonstrated 
a fusiform aneurysm with an irregular shape on the 
left pericallosal artery, 4.5 mm in maximum diameter 
[Figure 1b]. He had cardiac noise on chest examination 
by stethoscope, and cardiologists finally diagnosed 
mitral insufficiency by further study. The detection of 
Staphylococcus haemolyticus in the blood culture led to a 
definite diagnosis of infective endocarditis (IE). Thus, the 
fusiform aneurysm of the left ACA was considered to be 
associated with this IE, and it was diagnosed as infectious 
cerebral aneurysm. He was initially treated with high‑dose 
intravenous antibiotics (cefazolin 8 g/day and gentamicin 
120 mg/day). However, follow‑up DSA performed 20 days 
after the onset revealed the enlargement of the aneurysm 
to 14 mm in maximum diameter and vasospasm of the 
left pericallosal artery [Figure 1c]. We decided to perform 
surgery to prevent recurrent bleeding from the growing 
aneurysm. The left paracentral artery originated from the 
dome of this aneurysm, which would perfuse a motor area 

of the right lower limb [Figure 1d]. Thus, the aneurysm 
could not be occluded without revascularization.

Left frontal craniotomy was performed, and a proximal 
side of the A2 segment was initially found within the 
anterior interhemispheric fissure. We distally followed 
the ACA, and subsequently observed an old SAH. Then, 
we found the distal part of the A3 segment before 
approaching to the aneurysm. Considering the risk of 
premature rupture, we decided to create a bypass in 
advance of the dissection of the aneurysm. A frontal 
branch of the left STA, 8 cm in length, was harvested, 
and this STA was used as an interposition graft to 
reconstruct the left ACA in an end‑to‑side manner: Left 
callosomarginal artery (proximal side) – STA graft – left 
pericallosal artery (distal side) [Figure 2a and b]. Then, 
the origin of the left paracentral artery was cut and 
anastomosed to the STA graft in an end‑to‑side manner 
[Figure 2b]. The patency of the graft was confirmed by 
indocyanine green video angiography. After the creation 
of the bypass and trapping the parent artery, we went into 
a hematoma cavity and found the infectious aneurysm. 
We dissected the aneurysm from the surrounding tissue 
and then resected the aneurysm. Postoperative magnetic 
resonance imaging showed no ischemic or hemorrhagic 
complications, and postoperative DSA revealed the 
patency of the interposition graft [Figure 1e and f]. The 
postoperative course was uneventful, and the patient 
manifested no neurological deficits. The patient was 
thereafter treated for IE by a cardiologist.

Hematoxylin‑eosin stained sections and Elastica–Masson 
stained sections of the resected aneurysm corresponded to 
the features of an infectious cerebral aneurysm [Figure 3a]. 
A rupture of an arterial wall adjacent to the aneurysm 
had the appearance of a pseudo‑aneurysm. The vascular 
media had become fibrotic, and the smooth muscle 
was thin. The vascular intima was globally hypertrophic 
and partially disappeared [Figure 3b]. No bacteria were 
detected in these sections, but the adventitia was invaded 
by many inflammatory cells [Figure 3c].

DISCUSSION

The most common cause of infectious cerebral aneurysms 
is IE; approximately 65% of such cases are associated with 
IE.[5,6] By contrast, 3–6% of cases with IE have an infectious 
IC aneurysm.[6] Fusiform aneurysms are dominant rather 
than saccular aneurysms; 52.5% of infectious cerebral 
aneurysms manifest in a fusiform shape.[6] MCA is the 
most favored site; more than half of infectious cerebral 
aneurysms arise in the MCA region.[5,6,14] Peters et al. 
reported that 77% of infectious cerebral aneurysms 
occurred in the distal portion of the MCA, and 25% of 
these cases had multiple aneurysms.[14] The most likely 
mechanism of infectious aneurysm formation is the 
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embolization of septic particles to the arterial wall.[3,11] 
Bacteria in septic emboli escape through the vasa vasorum, 
resulting in severe inflammation of the adventitia and the 
inward spread of the infection.[3,11] The time interval from 
septic embolization to aneurysmal formation was found to 
be <24 h.[11]

The optimal treatment strategy for infectious cerebral 
aneurysm is still controversial because of its rarity. It is 
generally considered possible to manage unruptured 
infectious aneurysms with the administration of 

antibacterial agents and sequential angiographic 
follow‑up.[5,14] For a ruptured aneurysm, however, the 
mortality rate is increased up to 47% and this medical 
management is not appropriate.[14] When the patient’s 
condition is stable without a potent hematoma or a 

Figure 1:  Primary computed tomography revealing subarachnoid hemorrhage and intracerebral hematoma predominantly in the 
anterior interhemispheric fissure (a). Initial digital subtraction angiography demonstrating a fusiform aneurysm of the left pericallosal 
artery (b). Follow-up digital subtraction angiography performed 20 days after the bleeding revealing enlargement of the aneurysm 
(c).  Three-dimensional digital subtraction angiography indicating the paracentral artery originating from the aneurysmal sac (triple arrows) 
(d). Postoperative digital subtraction angiography showing disappearance of the aneurysm and patency of the interposition graft bypass.  
An arrow indicates the graft bypass. Left and right arrowheads indicate the anastomosis sites of the callosomarginal artery-superficial 
temporal artery-pericallosal artery bypass. Middle arrowhead indicates the anastomosis site of the superficial temporal artery-paracentral 
artery (e). Postoperative diffusion-weighted imaging showing no ischemic complications (f)
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Figure 3: H- and E-stained section of the resected aneurysm 
revealing features of a ruptured infectious pseudo-aneurysm 
(a).  The arrows show vascular intima partially absent in an 
Elastica–Masson stained section (b).  The adventitia of the resected 
anterior cerebral artery was invaded by many inflammatory cells 
in an H- and E-stained section (c)
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Figure 2: An intraoperative photograph showing the anastomosed 
superficial temporal artery graft (a). Illustration showing an 
interposition graft bypass using the superficial temporal artery (b)
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risk of ischemic complication, less invasive endovascular 
management can be a treatment of choice.[5,14] With the 
advancement of techniques and devices, endovascular 
therapy has recently been reported to be safe and 
effective for infectious cerebral aneurysms.[2,4,17] However, 
the presence of mass effects from a hematoma or the 
aneurysm itself is an indication for open surgery.[5,14] 
Furthermore, recent papers recommend revascularization 
surgery when it is necessary to occlude an affected artery 
supplying the eloquent area.[1,13]

In the present case, resection of the infectious ACA 
aneurysm with interposition graft bypass using the STA 
was successfully achieved without ischemic or hemorrhagic 
complications. In a previous report, ACA aneurysms 
requiring bypass were found to be rare.[1,18] There are 
no uniform methods for reconstructing the ACA in the 
treatment of complex ACA aneurysms because of their 
rarity and the considerable variation in aneurysmal location. 
Yokoh et al. reported three cases with complex anterior 
communicating artery aneurysm treated with reconstruction 
of the ACA.[18] They raised technical difficulty of the ACA 
reconstruction and indicated solutions to these problems 
regarding the extent of the operative exposure, limited 
mobility of the vessels and the feasibility of the anastomotic 
procedures. Abla and Lawton recently reviewed 29 articles 
on bypass surgery for ACA complex aneurysms with their 
experience of 10 cases.[1] In this review, IC‑IC bypass 
was more frequently used than EC‑IC bypass. EC‑IC 
bypass is commonly used in the revascularization of the 
MCA territory. However, STA branches may not reach an 
objective artery at the deep interhemispheric fissure in the 
territory of ACA revascularization. It is necessary to use 
an interposition graft to anastomose the STA to the ACA 
in the interhemispheric fissure. Instead of EC‑IC bypass, 
IC‑IC bypass is the first‑line treatment, which includes 
ACA‑ACA in situ bypass, reanastomosis, reimplantation, 
and interposition graft bypass.[1] A3‑A3 in situ bypass 
(side‑to‑side anastomosis) has been used most commonly. 
In the present case, it was necessary to reconstruct not only 
the main trunk of the ACA but also the paracentral artery. 
Thus, an interposition graft was considered more suitable 
than the other IC‑IC bypass for reconstructing both arteries 
in terms of the mobility of the donor artery. Donor arteries 
for interposition bypass include a radial artery, saphenous 
vein, or STA.[1,7,12,16] A radial artery or saphenous vein graft, 
which is much longer than an STA graft, is useful for 
reconstructing a long gap. However, the vascular caliber of 
the ACA is similar to that of the STA, which is one of the 
main reasons why we used the STA as a graft.

For infectious cerebral aneurysms, the safety of an 
interposition graft bypass is unknown. There have been only 
two reported cases treated with IC‑IC interposition graft 
bypass.[1,13] In the first case, A2‑A3 interposition graft 
bypass using the radial artery was conducted for an 

A2‑A3 infectious aneurysm.[1] In the second case, a short 
segment MCA‑MCA jump graft bypass using an STA 
graft was conducted for an M3 infectious aneurysm.[13] 
The present case is the first report of successful treatment 
with an interposition graft bypass using the STA for the 
treatment of an infectious ACA aneurysm. This report 
could indicate the safety and efficacy of free graft use in 
the revascularization for infectious cerebral aneurysms.

CONCLUSION

Revascularization should be considered when the affected 
artery supplies the eloquent area in the treatment 
of infectious cerebral aneurysms. In this setting, 
interposition graft bypass using the STA is one of the 
options for revascularization surgery in the ACA territory.
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