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Abstract

A 60-year-old woman, who experienced progressive right visual loss, was diagnosed with an 
unruptured large cerebral aneurysm. Magnetic resonance imaging (MRI) and angiography 
revealed a large partially thrombosed anterior communicating artery (Acom) aneurysm. The 
aneurysmal neck was located at the junction of the left A1–A2 segments, and the aneurysmal 
dome communicated with the right A1–A2 junction by the Acom. Endovascular treatment using 
the flow alteration technique was selected. Following an oral antiplatelet therapy for 9 days, 
balloon test occlusion (BTO) of the medial portion of the left A1 segment was performed under 
local anesthesia. After confirming the tolerance of the BTO, internal trapping of the medial por-
tion of the left A1 segment by detachable coils was performed following intra-aneurysmal coil 
embolization. Oral antiplatelet treatment was continued for 19 days postoperatively. Within 
3 months following the operation, her right visual acuity dramatically improved to the original 
level. Owing to aneurysmal recanalization and the disappearance of the thrombus, the second 
and third embolization was performed through the Acom route, 4 months and 3 years following 
the first embolization, respectively, and followed up for an additional 7 years by MRI; no deteri-
oration of her visual acuity and no aneurysmal recanalization was observed. Thus, endosaccular 
embolization combined with flow alteration is considered a useful alternative treatment for large 
and partially thrombosed Acom aneurysms.
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Introduction

Although unruptured anterior communicating artery 
(Acom) aneurysms, especially those manifesting in 
a way that compresses the optic nerves, are rare 
(1–2%), large Acom aneurysms are frequently 
reported to compress the optic nerves.1–3) Partially 
thrombosed large Acom aneurysms are reportedly 

difficult to treat by direct open surgery and endo-
vascular treatment. Direct open surgery often requires 
thrombectomy, aneurysmal reconstruction, and 
bypass surgery.4) Simple endosaccular embolization 
of partially thrombosed aneurysms frequently results 
in recanalization.5,6) On the other hand, treatment 
utilizing flow alteration by parent-artery occlusion 
and bypass surgeries has been reported for partially 
thrombosed large aneurysms at various locations.7–10) 
We presumed that the application of flow alteration 
to partially thrombosed large Acom aneurysms by 
endovascular procedures would be effective.

Herein, we report a case of a partially thrombosed 
large Acom aneurysm treated using flow alteration 
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by internal trapping of one of the A1 segments, 
resulting in the recovery of visual loss and the 
long-term prevention of aneurysmal recanalization.

Case Report

A 60-year-old woman experienced blurry vision of 
her right eye 3 months prior to her referral to our 
hospital. She visited an eye clinic 1 month prior, 
and her visual acuity in both the eyes was normal 
with 1.2. She complained of progressive visual loss 
of her right eye and was diagnosed with right visual 
acuity of 0.1 without any abnormality of her lens, 
vitreous body, or retina, 2 weeks prior to her referral 
to our hospital. She underwent magnetic resonance 
imaging (MRI) and was diagnosed with an unrup-
tured large aneurysm.

On admission, she had no history of hypertension 
or other diseases, and her routine preoperative 
evaluation results were within normal ranges, 
including blood coagulation data.

The MRI scans (Fig. 1A–1E) revealed a round 
mass, indicating a patent cavity on the right side 
surrounded by an intra-aneurysmal thrombus.11,12) 
An angiogram revealed a large Acom aneurysm 
(maximum diameter, 19 mm; Fig. 1F and 1G). The 

aneurysmal neck was located at the junction of the 
left A1–A2 segments, and the aneurysmal dome 
was communicated with the right A1–A2 junction 
by the Acom (Fig. 1H and 1I).

The patient preferred to receive endovascular 
treatment at first and consented to open direct 
surgery if the first treatment failed. Preoperatively, 
oral clopidogrel (75 mg/day) was administered for 
9 days, and the first endovascular treatment was 
performed under local anesthesia. Following femoral 
sheath insertion, systemic heparinization was initi-
ated until an activated clotting time longer than 
twice that of pre-heparinization was achieved. A 
HyperForm occlusion balloon catheter (7 mm × 
4 mm, Medtronic, Irvine, CA, USA) was introduced 
to the medial portion of the left A1 segment, and 
balloon test occlusion (BTO) was performed for 
15 min. We confirmed the absence of motor-sensory 
or verbal dysfunction, and the perfusion of the left 
anterior cerebral artery through the Acom route by 
the right carotid angiogram during BTO, which also 
confirmed the absence of a perforator originating 
from the medial portion of the left A1 segment.

Subsequently, endosaccular embolization and 
internal trapping of the medial portion of the left 
A1 segment were performed using Matrix2 

Fig. 1 (A–E) The MRI scans 20 days prior to the first coil embolization indicate a signal void on the right side 
of the mass (A, B1, B2; TOF-MRA), surrounded by iso-intensity of the center and high-intensity peripherally of 
the T1-weighted images (C1, C2), heterogeneity intensity of the T2-weighted images (D1, D2), and fluid- attenuated 
inversion recovery (E1, E2). (F, G) Right CAG performed 15 days prior to the first coil embolization. (F) antero-
posterior view, (G) left lateral view, (H) left CAG (3D DSA), left anterior-oblique view, (I) Right CAG (3D DSA), 
left posterior-oblique view. Acom: anterior communicating artery, CAG: carotid angiography, MRI: magnetic 
resonance imaging, TOF-MRA: time-of-flight magnetic resonance angiography, 3D DSA: three-dimensional digital 
subtraction angiography. 
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Detachable Coils (total length, 75 cm; Stryker, 
Fremont, CA, USA) and GDC Detachable Coils (total 
length, 30 cm; Stryker, Fremont, CA, USA) (Fig. 2A–2E). 
Figure 2F shows the image of the first embolization. 
Oral clopidogrel (75 mg/day) was continued for 
19 days postoperatively.

The patient’s right visual acuity dramatically 
improved from 0.1 to 0.4 at 18 days, 0.9 at 43 days, 
and 1.2 at 3 months following the embolization. 
However, coil transformation was detected, and the 
angiogram at 4 months following the first emboli-
zation revealed the complete disappearance of the 
intra-aneurysmal thrombus and marked aneurysmal 
recanalization (Fig. 2G and 2H). Subsequently, we 
performed a second coil embolization through the 
Acom route (Fig. 2I and 2J). We also performed a 
third embolization 3 years following the first embo-
lization (Fig. 3A–3D). Figure 3E indicates the aneu-
rysmal image following the last embolization. MRI 
(Fig. 3F, 3G, and 3I) and plane X-ray imaging (3H, 3J) 
were performed during the follow-up of 7 years 
following the last embolization. Although we observed 
gradual neck recanalization following the third 
embolization, we did not opt for an additional 
coiling owing to the small remnant space and good 

clinical signs, and the absence of recanalization 
progress for 3 years (Fig. 3F–3J).

Figure 4 shows the time course of visual acuity 
and perimetry. Preoperative perimetry could not be 
performed owing to disturbed visual acuity. Figure 
4A and 4B (Humphrey), at 43 days following the 
first embolization, indicates bitemporal hemianopsia 
predominantly in the right eye. Figure 4C and 4D 
(Humphrey), at 2 years, and 4E and 4F (Goldmann) 
at 10 years, indicates that favorable visual function 
results maintained the improved bitemporal hemi-
anopsia in the range of 30 degree.

Discussion

To the best of our knowledge, this report presents 
the first case of a partially thrombosed large Acom 
aneurysm successfully treated with flow alteration 
using an endovascular technique.

Direct clipping surgery of partially thrombosed 
large aneurysms to manage the vulnerable thrombus, 
remove the organized thrombus using ultrasonic 
aspirators, and construct in-situ anastomosis is 
technically demanding.4) The simple endovascular 
coil  embolization of partially thrombosed 

Fig. 2 (A–E) CAGs showing the first endovascular treatment. (A, C) Left CAG; (B, D, E) Right CAG. (B) Balloon 
test occlusion of the left A1 segment, (C) endosaccular embolization and the internal trapping of the medial 
portion of the left A1 segment (black arrow). (D, E) Post-first embolization. (A–D), left-anterior oblique view; (E) 
antero-posterior view. (F) Illustration of the image of the first embolization. Black arrow, internal trapping of the 
medial portion of the left A1 segment; *, intra-aneurysmal thrombus. (G–J) Right CAGs 4 months after the first 
treatment. G (non-subtracted) and H (subtracted) revealed complete disappearance of the aneurysmal thrombus 
and remarkable recanalization. I and J show post-second embolization images. (G–I) Right anterior oblique view, 
(J) antero-posterior view. CAG: carotid angiography. 
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Fig. 3 (A–D) Right CAGs showing the third embolization 3 years after the first embolization, antero-posterior 
view. A (non-subtracted) and B (subtracted) showing the aneurysmal recanalization. C (non-subtracted) and D 
(subtracted) showing the post-third embolization. (E) Illustration showing a recent image of the aneurysm. (F, G, I) 
TOF-MRA images of the next day (F), 4 years (G), and 7 years (I) following the third embolization. (H, J) Plane 
X-ray of 4 years (H) and 7 years (J) following the third embolization. CAG: carotid angiography, TOF-MRA: time-
of-flight magnetic resonance angiography. 

Fig. 4 (A–F) Perimetry charts of the Humphrey (A–D) and the Goldmann (E, F). (A, B) 1 month; (C, D) 2 years; 
(E, F) 10 years following the first embolization. Comparing between the perimetry C–D and E–F within the circle 
range of 30 degree (black arrows), the area of improved bitemporal hemianopsia was maintained for 8 years. 
VA: visual acuity. 
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aneurysms is considered to result in frequent 
recanalizations.5,6) Flow alteration treatments have 
reportedly been used to treat large and partially 
thrombosed anterior cerebral, internal carotid, and 
vertebra-basilar artery aneurysms using parent- 
artery occlusion and bypass surgery.7–10) Despite 
early recanalization being observed following the 
first embolization, our case suggested that flow 
alteration by internal trapping of the left A1 
segment might decrease the inflow effect to the 
aneurysm resulting in successful obliteration by 
additional coil embolization.

Before parent-artery occlusion, it is crucial to 
completely understand the vascular anatomy and 
confirm the safety. The tolerance of the internal 
trapping was confirmed by BTO of the medial 
portion of the left A1 segment, where few perfora-
tors are reported to bifurcate.13)

The early disappearance of the intra-aneurysmal 
thrombus was an unexpected phenomenon. Although 
bioactive coils were used to prevent aneurysmal 
recanalization,14,15) marked recanalization occurred 
within 4 months. Therefore, the bioactive coils 
failed to play a role in the aneurysm. The mecha-
nisms of thrombus resolution are thought to be the 
following: first, the age of the thrombus was prema-
ture and second, perioperative antiplatelet therapy 
protected further thrombus formation, followed by 
natural thrombolysis.

The MRI findings of the large Acom aneurysm 
in this patient revealed a characteristic signal void 
in the dome, indicating a partially thrombosed 
large aneurysm. The heterogeneous signal intensi-
ties of the thrombus mimic subacute intracerebral 
hematoma.16) However, the age of the intra- aneurysmal 
thrombus and the presence of thrombus organiza-
tion are difficult to estimate.11,12) Since the thrombus 
disappeared within 4 months following the first 
embolization, we retrospectively assumed that this 
intra- aneurysmal thrombus did not contain an 
organized thrombus.

The mechanism of the optic nerve recovery is 
attributed to the decrease of the mass effect following 
the disappearance of intra-aneurysmal thrombus, 
and the reduction of the pulsatile blood flow, the 
so-called “water-hammer effect,”17) following flow 
alteration. Flow alteration by endovascular treatment 
could be a useful alternative to treat technically 
demanding large Acom aneurysms.
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