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[ 4 Case Report

Temporary Worsening of Perianeurysmal Edema Following Clipping of a
Partially Thrombosed Giant Pericallosal Artery Aneurysm

Abstract Joji Inamasu,

We present a case of a partially thrombosed giant aneurysm of the pericallosal artery that experienced Shunsuke Nakae,
a temporary worsening of perianeurysmal edema after clipping. A 66-year-old man presented Yoko Kato,

with progressive weakness of the right leg. Imaging studies revealed a partially thrombosed giant SRR
aneurysm at the bifurcation of the left pericallosal artery with concomitant perianeurysmal edema. Yuichi Hirose

The aneurysm was thought responsible for the symptoms of the patient, and he agreed to undergo De]f“’ tment of N‘f“’ osurgery.
clipping surgery. The aneurysmal neck was clipped using two long aneurysm clips without dissecting Fujita Health University

the aneurysmal dome. The patient woke up from anesthesia with the right-sided hemiparesis, which Hospital, Toyoake, Japan
progressed to hemiplegia by 12 h after surgery. Brain computed tomography revealed worsening

of the perianeurysmal edema. Fortunately, his symptoms resolved completely by 2 weeks after

surgery with conservative management. Perianeurysmal edema is frequently observed in patients

with partially thrombosed giant aneurysms. Although worsening of perianeurysmal edema is a

relatively common complication of endovascular procedures, its occurrence after clipping has

rarely been reported. The worsening may have been induced by release of inflammatory cytokines

from aneurysm wall, which was rendered ischemic due to obliteration of the vasa vasorum by the

clips. Perianeurysmal edema may develop or worsen after clipping of a partially thrombosed giant

aneurysm if the interface between the aneurysm and surrounding brain is not fully dissected.
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Introduction leg. The patient reported no episodes of

severe headache or seizure. Computed

tomography (CT) of the brain revealed a

homogenously high-density mass (maximal

length 39 mm) in the left frontal lobe

with surrounding edema [Figure la-c].
Three-dimensional CT angiography

(3D-CTA) revealed a partially thrombosed

giant aneurysm at the bifurcation of the left

pericallosal artery [Figure 1d and e] and

his symptoms were likely caused by the

aneurysm. The patient agreed to undergo

treatment to obliterate the aneurysm and

was brought to the operating theater for Address for correspondence:
clipping. The aneurysmal neck was easily Dr: Joji Inamasu,
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that sustained temporary worsening of fal sed J decided Toyoake 458-0831, Japan.
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not to dissect the aneurysmal dome

Despite recent advances in surgical
technique and endovascular  devices,
treatment of giant intracranial aneurysms
remains difficult; patients not infrequently
sustain serious perioperative complications,
particularly brain ischemia.l?!
Perianeurysmal edema is a frequent imaging
finding in patients with partially thrombosed
giant intracranial aneurysms at the time of
diagnosis. Worsening of perianeurysmal
edema is a relatively common complication
of endovascular procedures.’¥! However,
worsening of perianeurysmal edema after
clipping has rarely been reported. Here,

Case Report fully [Figure 2a] to shorten operation time,
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computed tomography showing a high-density mass in the left frontal
lobe (a). Contrast-enhanced computed tomography showing strong
enhancement inside the mass (b). Coronally reconstructed image showing
the partially thrombosed aneurysm with maximum length of 39 mm (c).
Three-dimensional computed tomography angiography showing the
aneurysm located at the bifurcation of the left pericallosal artery (d and e)

patency of the left pericallosal artery and its two branches
was confirmed on intraoperative indocyanine green
videoangiography.”) The patient woke up from anesthesia
with mild right-sided hemiparesis, which progressed to
hemiplegia by 12 h after surgery. Brain CT obtained 6 h
postoperatively showed a low-density area surrounding
the aneurysm [Figure 3b]. Although we intended to rule
out any ischemic complications by magnetic resonance
imaging (MRI), radiologists at our institution advised
against it for fear of iatrogenic burn injury as the patient
had extensive tattoo over his body. Subsequent 3D-CTA
revealed that the left pericallosal artery and its two
branches were patent, and the aneurysm was completely
obliterated [Figure 2b]. Therefore, we concluded that the
low-density area around the aneurysm [Figure 3b] was
due to worsening of perianeurysmal edema and not due
to brain ischemia. Fortunately, his symptoms began to
improve 2 days after surgery and disappeared completely
by 2 weeks after surgery. Brain CT obtained 3 weeks after
surgery showed disappearance of the perianeurysmal edema
[Figure 3c]. The chronological change in the degree of
perianeurysmal edema was summarized in Figure 3. He was
discharged free of symptoms a month after surgery. Consent
for publication of this report was obtained from the patient.

Discussion

Perianeurysmal edema is not uncommon in patients with
giant intracranial aneurysms: In a recent observational
study, perianeurysmal edema was observed in 33% of
these patients.'”! Further, partial thrombosis of aneurysm
was found to be associated with perianeurysmal
edema.l'y Although the cause of perianeurysmal edema
is not completely understood, release of inflammatory
cytokines and metabolites from the thrombosed parts of the
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Figure 2: Intraoperative photograph after clipping showing relationship
between the aneurysm, left pericallosal artery, and its two branches
(superior and inferior). While the aneurysmal neck was exposed by
microscopic dissection, aneurysmal dome remained covered with the
overlying brain (a). Three-dimensional computed tomography angiography
performed the day after surgery showing patent left pericallosal artery and
its branches and obliterated aneurysm (b)

giant aneurysm into the neighboring brain parenchyma is
implicated in its causation.!'%!!]

Reports of treatment-related perianeurysmal edema have been
steadily increasing as more giant intracranial aneurysms are
treated using endovascular techniques.®® Embolic materials
with a potential of eliciting inflammation, such as hydrocoil,
seem to be more frequently associated with perianeurysmal
edema than bare metal coils.”” However, development or
worsening of perianeurysmal edema after clipping has
rarely been reported: A literature search on MEDLINE/
PubMed using keywords such as perianeurysmal edema
and clipping did not retrieve any articles. The worsening of
perianeurysmal edema in the present case may have been
elicited by inflammatory cytokines, such as tumor necrosis
factor-ou and transforming growth factor-B, which are
released from the ischemic aneurysm wall due to disruption
of blood supply to the vasa vasorum by clips.®!"! Technically,
placement of aneurysm clips to a partially thrombosed
giant aneurysm is usually preceded by circumferential
dissection at the interface between the aneurysmal dome and
surrounding brain and followed by thrombectomy. The space
created between the aneurysmal dome and surrounding
brain may serve to dilute the inflammatory cytokines, which
may explain why most patients with partially thrombosed
giant aneurysm do not develop perianeurysmal edema after
clipping. In contrast, only the aneurysmal neck (but not the
aneurysmal dome) was dissected and exposed in the present
case. Due to the close contact between the aneurysmal dome
and surrounding brain, worsening of perianeurysmal edema
may have occurred after clipping.

There are several limitations in the present study. First,
perianeurysmal edema may have been better evaluated
with MRL!"? which was not performed owing to
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Figure 3: The chronological change in perianeurysmal edema. (a) Before
surgery, (b) 12 h after surgery, (c) 3 weeks after surgery

extensive skin tattoos of the patient. However, according
to the literature, MRI seems to be safely performed in
patients with tattoos.['] Second, we did not measure the
concentrations of inflammatory cytokines either in the
blood or cerebrospinal fluid. Finally, a bilateral frontal
craniotomy together with resection of the falx cerebri
may have provided a wider surgical field and better
exposure of the aneurysm,!'¥ thus preventing postoperative
perianeurysmal edema. We were concerned about his poor
cardiac function; therefore, we performed a relatively
small craniotomy and surgical exposure with the hope to
shorten operation time.

Conclusion

The worsening of perianeurysmal edema in the present case
may have been due to release of inflammatory cytokines
from aneurysm wall, which was rendered ischemic after
obliteration of the vasa vasorum by aneurysm clips. Our
experience that perioperative edema may develop or worsen
after clipping when the interface between the aneurysmal
dome and the surrounding brain is not circumferentially
dissected may be of some value to vascular neurosurgeons
who treat partially thrombosed giant aneurysms.
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