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Abstract

Giant aneurysms of the distal anterior cerebral artery (ACA), especially the azygos ACA, are rare.  
We treated a patient with giant aneurysm of the azygos ACA who underwent aspiration of thrombus and 
clipping under monitoring of motor evoked potentials of the lower extremities (L-MEPs), resulting in re-
markable recovery of motor and intellectual function. A 72-year-old male was admitted with left motor 
weakness persisting for 2 weeks. Neurologically, disorientation and intellectual impairment were also 
noted. Imaging disclosed a 60-mm diameter aneurysm with heterochronous thrombi arising from the dis-
tal bifurcation of the azygos ACA. One month after the onset, radical surgery was scheduled. The azygos  
ACA was secured and the aneurysm was dissected, and the distal parts of the azygos ACA were con-
firmed. After removal of the thrombus, the neck was reconstructed with eight clips. L-MEPs disappeared 
due to occlusion of the azygos ACA for 20 minutes but reappeared after 22 minutes and normalized  
78 minutes after reperfusion. Motor weakness improved entirely with mini-mental state examination score 
of 29 points at 1 month after surgery. One year later, Wechsler Adult Intelligence Scale-Third Edition and 
Wechsler Memory Scale-Revised scores reached normal levels. Review of reported cases found this aneu-
rysm tends to occur in males in their 50s to 70s presenting with mass sign. Decompression of the aneurysm 
in the frontal lobe and monitoring of L-MEPs during temporary occlusion of the ACA are important.
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Introduction

Giant aneurysms generally account for 5% to 13% of 
intracranial aneurysms1) and are often associated with 
thrombosis, resulting in much worse surgical outcomes. 
Aneurysms of the distal anterior cerebral artery (ACA) 
account for 5% to 8.7% of intracranial aneurysms,2,3) but 
giant aneurysms in this territory are very rare. Interest-
ingly, 9 of the 15 reported cases with giant pericallosal 
artery aneurysm arose on unique variations of the azygos 
ACA.4,5) We treated a patient with partially thrombosed 
giant aneurysm arising from the azygos ACA manifesting 
as hemiparesis and impairment of higher brain function. 
Surgical clipping under monitoring of motor evoked 
potentials of the lower extremities (L-MEPs) resulted in 
remarkable improvement of motor and higher brain function,  
and increase in cerebral blood flow (CBF), indicating the 

necessity for decompression of thrombosed giant aneurysm 
in the frontal lobe.

Case Presentation

A 72-year-old male was admitted to our department 
with complaints of left motor weakness persisting for  
2 weeks. His past and family history, and laboratory data 
showed no notable findings. Neurological examination 
found disorientation and left motor weakness of manual 
muscle test 4/5. He was independent in activities of daily 
living, but the Wechsler Adult Intelligence Scale-Third 
Edition (WAIS-III) revealed deteriorated intelligence. The 
mini-mental state examination (MMSE) and the Wechsler 
Memory Scale-Revised (WMS-R) could not be performed 
because higher brain function and memory were too much 
disturbed (Table 1).

Computed tomography (CT) demonstrated a 60-mm 
diameter mass in the right frontal lobe contiguous to the 
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falx, associated with partial calcification and peripheral 
edema, leading to a diagnosis of meningioma or oligo-
dendroglioma (Fig. 1A). T1-weighted magnetic resonance 
(MR) imaging showed the component continuing to the 
falx as isointense, and the surrounding crescent-shaped 
component as hyperintense (Fig. 2A). T1-weighted MR 
imaging with gadolinium showed the medial part of the 
isointense region as uniformly enhanced and apparently 
continued further to the ACA (Fig. 2B). T2-weighted MR 
imaging showed the crescent-shaped part as hypointense, 
suggesting a thrombus (Fig. 2C). Furthermore, both T1- 
and T2-weighted imaging showed a hyperintense portion 
on the walls of the mass, suggesting heterochronous 
thrombus (arrows in Fig. 2). The diagnosis was partially 

thrombosed giant aneurysm of the ACA.
Angiography disclosed that the aneurysm was located 

at the distal bifurcation of the azygos ACA (A2–A3 
bifurcation) (Fig. 3A). Left internal carotid angiography 
delineated a very small part of the left frontal lobe  
(Fig. 3B), and right internal carotid angiography through the 
azygos ACA perfused the bilateral frontal lobes including 
motor areas responding to the bilateral lower extremities  
(Fig. 3A). Iodine-123 N-isopropyl-p-iodoamphetamine 
(123I-IMP) single photon emission computed tomography 
(SPECT) primarily showed hypoperfusion in the right frontal 
cortex and the inner part of the bilateral frontal lobes.

One month after the onset, radical surgery was sched-
uled. In preparation for temporary occlusion of the 
azygos ACA, mild hypothermia (core body temperature 
at 35.0°C) was induced and a radical scavenger (edara-
vone) was administered. After bilateral frontal craniotomy, 
the origin of the azygos ACA was secured through the 
interhemispheric fissure. Stimulating strip electrodes  
(1 × 6 contacts) were placed on the bilateral motor cortex 
and a reference electrode on Fpz, and electromyography 
obtained from the bilateral soleus muscles was used to 
monitor the L-MEPs.6) Anodal-electrical monopolar stimu-
lation was performed for eliciting L-MEPs with direct 
cortical stimulation (DCS), with short trains of five stimuli 
consisting of rectangular pulses with an individual pulse 
width of 1.0 milliseconds (ms) and an interstimulus time 
interval of 2 ms. Intraoperatively, the stimulus intensities 
of DCS were 20.0–22.0 mA and a bandpass filter was set 
from 30 to 3000 Hz.6) The aneurysm was dissected and 
then the distal parts of the azygos ACA were confirmed  
(Fig. 4A). The aneurysm wall was excised and the thrombus 
removed with an ultrasonic aspirator (Fig. 4B), and when 
hemorrhage occurred, the azygos ACA was temporarily 
occluded (Fig. 5, at time 20:53). The amplitude of the 
bilateral L-MEPs first increased and then decreased 
to under 50% at the bilateral soleus muscles at 21:58  
(5 min after occlusion), before disappearing at the rt. 
soleus muscles at 21:01 (9 min after occlusion) and nearly 
disappearing at the lt. soleus muscles at 21:09 (16 min 
after occlusion) (Fig. 5). Aspiration and removal of the 
thrombus was conducted quickly, the lumen was rinsed 
thoroughly with heparinized saline, and then neck plasty 
was performed with 8 clips to preserve the parent artery 
(Fig. 4C). The occlusion time of the azygos ACA was 
20 minutes at 21:13. After reperfusion, the rt. L-MEPs 
reappeared after 22 minutes at 21:35 and the bilateral 
L-MEPs were normalized after 78 minutes at 22:37  
(Fig. 5). Angiography performed intraoperatively and  
1 month later revealed adequate obliteration of the aneurysm 
and good patency of the surrounding vessels (Fig. 3C).

Just after surgery, no additional symptom was observed, 
and 1 month later, CT confirmed disappearance of the 
mass effect and edema (Fig. 1B), and motor weakness 
improved entirely with MMSE score of 29 points. One 

Table 1  Higher brain function tests before and 1 year after 
surgery

Preoperative
1-year 

postoperative

WAIS-III

  Verbal IQ 58   83

  Performance IQ 50   90

  Full-scale IQ 51   85

WMS-R

  Verbal /   67

  Visual / 112

  General /   79

 A ttention/concentration / 109

 D elayed /   91

IQ: intelligence quotient, WAIS-III: Wechsler Adult Intelligence 
Scale-Third Edition, WMS-R: Wechsler Memory Scale-Revised.

Fig. 1  A: Preoperative computed tomography (CT) scan showing a  
60-mm diameter mass in the right frontal lobe connected to 
the cerebral falx with partial calcification, evident cerebral 
edema at the periphery, and median deviation from the cerebral 
ventricle. B: CT scan at 1 month after surgery showing the clip 
artifact, disappearance of the mass and edema, and preserva-
tion of the structure of the ventricle.
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year later, WAIS-III score improved notably, WMS-R 
became feasible, and both reached normal levels (Table 1).  
123I-IMP SPECT performed at the same time revealed 
improvement of resting CBF and vascular reactivity in 
the right frontal cortex and the inner part of the bilateral 
frontal lobes, consistent with the improvement of the 
neurological symptoms.

Discussion

Nine patients, 6 males and 3 females aged from 51 to 
77 years, with giant aneurysms arising from the azygos 
ACA have been reported including the present case  
(Table 2).7–13) All patients except one had partial throm-
bosis. The aneurysms were large with mean diameter of  
37.8 mm. Hemorrhage was observed in only 3 patients (2 cases 
of subarachnoid hemorrhage, and 1 of subdural hematoma), 
mass lesion in 3 patients, and transient ischemic attack 
probably caused by emboli from an aneurysm, convulsions, 
and infection in one patient each. The present patient had 
the aneurysm with the largest diameter of 60 mm. Overall 
such aneurysms tend to occur in males in their 50s to 70s 
presenting with mass sign due to thrombosis.

The prognosis for giant aneurysms is generally poor, with 
subarachnoid hemorrhage in 27–47% of cases.14–17) Even 
in patients without hemorrhage, brain edema caused by 
rapid propagation of thrombosis may result in death,15) or 
embolic stroke may occur because of migrating intraaneu-
rysmal thrombi.8) MR imaging of the present case revealed 
heterochronous hemorrhage as multi-layered thrombi. 
Urgent treatment was required because the symptoms were 
progressive with the aneurysm growth. Eight of the nine 
patients underwent clipping prior to 2000 when endovas-
cular surgery was not used widely. The outcomes of these 
8 cases were not satisfactory, with death of complication 
in 1 patient, symptom aggravation in 1, no change in 1,  
improvement in 3, and disappearance of symptoms 
in 2 including our case. The unfavorable results were 
partly due to the anatomical features of the azygos ACA. 
Occlusion of the parent artery during treatment of giant 
aneurysm in a bloodless surgical field will be followed 

by bilateral peripheral ischemia in patients with azygos 
ACA, in contrast to only ipsilateral ischemia in patients 
with normal ACA. Endovascular treatment may provide 
an alternative treatment in the future. However, coil 

Fig. 2  Preoperative T1-weighted (A), 
T1-weighted with contrast medium 
(B), and T2-weighted magnetic reso-
nance images (C). Intraaneurysmal 
thrombus was primarily present as 
hyperintensity on the T1-weighted image 
and hypointensity on the T2-weighted 
image. Heterochronous thrombi in the 
hyperintensity were confirmed on both 
T1- and T2-weighted images in part of 
the aneurysm wall (arrows).

Fig. 3  Preoperative right (A) and left (B) internal carotid 
angiograms. Right internal carotid angiograms at one month 
postoperatively (C). The bilateral peripheral parts of the ante-
rior cerebral arteries (ACAs) were perfused by one azygos 
ACA. Thick arrow indicates right ACA; thin arrow, left ACA.
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Fig. 5  Motor evoked potentials of the bilateral lower extremities during surgery.

embolization for partially thrombosed giant aneurysms 
is believed to be inadequate, and an intracranial stent is 
difficult to place in the peripheral arteries, although the 
flow diverter stent is still under trial.

In the present case, backup of the blood flow in the 
bilateral peripheral ACAs was attempted using a superficial 

temporal artery (STA)-STA (interposition)-ACA bonnet 
bypass and an A3-A3 bypass, but the length of the STA 
graft was insufficient so this procedure was abandoned. 
Revascularization of the bilateral ACAs using the radial 
arteries18) should be an option. Considering the risks and 
benefits, we finally employed the strategy of temporary 

Fig. 4  Intraoperative photographs. A: Exposure of the 60-mm-diameter aneurysm. B: Cut surface of the aneurysm and 
thrombus. C: Aneurysm neck was reconstructed with 8 clips.
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cent to the aneurysm due to the direct mass effect, which 
might cause impairment of higher brain function.21) Early 
decompression of the mass at 1 month after manifesta-
tion of symptoms was very important in the remarkable 
improvement. Treatments to prevent bleeding from giant 
aneurysms accelerate thrombosis such as flow alteration 
using bypass or stent, or direct coil embolization, but do 
not have decompressive effect for the surrounding tissue, 
and may even increase aneurysm size and worsen the symp-
toms. Therefore, conventional clipping and decompression 
will be still necessary, preferably with the aid of backup 
of blood flow by some bypass technique, brain protection, 
and monitoring such as the present L-MEP method.
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