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Abstract

Aneurysm disappearance and reappearance is a rare condition, typi-
cally described in isolated case reports. We present a case of rebleed-
ing following coiling of a ruptured anterior communicating artery
aneurysm. To our knowledge, this is the first documented case of re-
bleeding due to the development of a pseudoaneurysm arising on the
opposite wall of a coiled anterior communicating aneurysm, in which
microsurgical clipping, coiling and flow diversion were all applied.
The pseudoaneurysm demonstrated recanalization 1 week after surgi-
cal clipping, necessitating endovascular coiling. Subsequently, a flow
diverter was deployed 8 days after coiling, following early recanaliza-
tion at the pseudoaneurysm base. At 10 months, the follow-up angi-
ography confirmed complete exclusion of both the pseudoaneurysm
and the opposite wall aneurysm. This case illustrates the aggressive
course of cerebral pseudoaneurysms, drawing the attention to the di-
agnostic and therapeutic challenges they present.
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Introduction

Disappearance and reappearance of cerebral aneurysms have
been reported both in the acute phase of subarachnoid hemor-
rhage (SAH) and in unruptured cases, most often case reports.

We treated a patient who presented with SAH due to a
ruptured anterior communicating artery (ACoA) aneurysm
located on its anteroinferior wall using an uneventful coiling
technique. Initial two-dimensional (2D) and three-dimensional
(3D) angiography showed no blister or pseudoaneurysm on
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the posterosuperior wall. Ten days later, the patient experi-
enced rebleeding, and emergent angiography revealed a newly
formed pseudoaneurysm on the opposite wall of the previously
coiled aneurysm.

This report highlights the diagnostic and management
challenges raised by rebleeding in cases with no angiographic
evidence of recanalization or morphological changes in a re-
cently treated aneurysm following acute SAH. It underscores
the aggressive behavior of pseudoaneurysms which require
early diagnosis and prompt management.

Case Report

A 38-year-old gentleman presented with sudden severe head-
ache and neck stiffness. He was slightly drowsy but respon-
sive to commands and oriented with an estimated Glasgow
coma scale (GCS) 14. Blood pressure (BP) was 172/107 mm
Hg; other vital signs were within the normal range. Hydrala-
zine (10 mg) was administered, reducing the BP to 155/97
mm Hg.

Non-contrast computed tomography (CT) and CT angiog-
raphy (CTA) revealed diffuse SAH with an interhemispheric
hematoma measuring 20 mm in maximum dimension (Fig.
la), caused by an anterior communicating aneurysm.

He underwent endovascular coiling 2 h after admission.
A Benchmark 071 guiding catheter (Penumbra, Alameda, CA,
USA) was positioned in the cervical internal carotid artery
(ICA). 2D and rotational angiography with 3D reconstruction
confirmed an ACoA aneurysm arising from the anteroinferior
wall (Fig. 1b-e) while no abnormality on the posterosuperior
wall was detected. An irregularity at the Al segment evident
on both 2D and 3D angiography was of particular concern and
was interpreted as a possible indicative of arterial wall dyspla-
sia (Fig. 1b, e).

A Hyperglide balloon 4 x 10 mm, (Medtronic, Min-
neapolis, MN, USA) was positioned from the left Al to left
A2. Three Target coils (Stryker Neurovascular, Fremont, CA,
USA,; total length 15 cm) were deployed, leaving a neck rem-
nant (Raymond-Roy grade 2) (Fig. 1f). The procedure was un-
eventful and completed within 40 min, with intraoperative BP
maintained between 100/58 and 119/62 mm Hg. The patient
awoke with no alteration in his neurological status and pro-
gressively improved to GCS 15 by the next day.
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Figure 1. (a) Plain CT showing interhemispheric blood and hematoma (20.07 mm). (b) Three-dimensional (3D) reconstruction
angiography showing an anterior communicating aneurysm arising from the anteroinferior wall. Note the irregularity observed
in A1 segment (arrow). (c) 3D reconstruction angiography showing no abnormality on the posterosuperior wall of the ACoA (ar-
row). (d) Anteroposterior view angiography showing the ACoA aneurysm. (e) Oblique working projection pre-coiling of the ACoA
aneurysm. Note the irregularity observed in A1 segment (arrow). (f) Oblique projection angiography post coiling of the ACoA
aneurysm. ACoA: anterior communicating artery; CT: computed tomography.

Two days later, the patient developed transient tonic sei-
zures with immediate recovery. CT revealed an 8§ mm increase
in hematoma size (Fig. 2a). As early aneurysm recanalization
was suspected, an emergent cerebral angiography showed no
alteration in the morphology of the coil mass, with absence of
contrast opacification within it (Fig. 2b). In the absence of as-
sociated new subarachnoid or intraventricular hemorrhage, the
hematoma enlargement was attributed to blood redistribution.

On day 10 post-coiling, the patient had another seizure
episode along with decreased consciousness level (GCS 8). CT
demonstrated significant rebleed with expansion of the inter-
hemispheric hematoma reaching 38 mm in transverse axis, as-
sociated with intraventricular hemorrhage (Fig. 3a). Emergent
2D and 3D angiography identified an § mm pseudoaneurysm
arising from the posterosuperior ACoA wall, while the coiled
aneurysm was morphologically unchanged (Fig. 3b-c).

The pseudoaneurysm was clipped via a left pterional cra-
niotomy, and an external ventricular drain was inserted. Intra-
operatively, the pseudoaneurysm was observed as a contained

hematoma. Due to the absence of a clearly identifiable neck,
the clip was applied as close as possible to the ACoA. Indocya-
nine green angiography confirmed aneurysm exclusion with
preservation of the ACoA patency. Twenty-four hours later,
a conventional angiography confirmed disappearance of the
pseudoaneurysm (Fig. 3d, e).

Eight days after clipping, the patient developed sudden
headaches associated with right-side hemiplegia. CT, CTA,
and CT perfusion showed a bifrontal parasagittal perfusion de-
fect and recurrence of the clipped pseudoaneurysm (Fig. 4a),
which was immediately treated with coiling under protection
of balloon remodeling, and intra-arterial vasodilator infusion
(Fig. 4b, c).

One week later, the GCS improved to 13, and he re-
gained full motor recovery. Follow-up angiography 9 days
post-coiling revealed early recanalization at the pseudoaneu-
rysm base (Fig. 4d). Ticagrelor 180 mg, acetylsalicylic acid
300 mg were initiated as a loading dose, and a Silk Vista
Baby flow diverter (Balt Extrusion, Montmorency, France)
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Figure 2. (a) Plain CT showing increase in the transverse diameter of the interhemispheric hematoma (28.35 mm). (b) Oblique
view two-dimensional (2D) angiography showing no change in the coiled aneurysm morphology. CT: computed tomography.

was deployed extending from the left A2 to left Alsegment
(Fig. 4e), covering the irregularity previously noticed in the
left A1 segment. Dual antiplatelet regimen (90 mg ticagrelor
twice daily (BID) and 100 mg acetylsalicylic acid) was con-
tinued for 10 months.

Following a 6-week hospital stay, the patient was dis-
charged in a fully conscious state with no residual deficits.
The 10-month follow-up angiography demonstrated a patent
flow diverter without evidence of intimal hyperplasia and no
residual aneurysm filling (Fig. 5a, b).

Figure 6 summarizes the chronological sequence of inter-
ventions and hemorrhagic events.

The study was conducted in accordance with the Helsinki
Declaration as revised in 2013 and was approved by the Ethics
Board Committee of Hamad Medical Corporation.

Discussion

This case illustrates the early development of a pseudoancu-
rysm on the opposite wall of a coiled ACoA aneurysm. The
patient experienced two subsequent rebleeding episodes, un-
derscoring its aggressive nature and the associated clinical
risk. Of particular concern, the angiography studies performed
on days 0 and 2 after the initial SAH failed to demonstrate its
presence, emphasizing the diagnostic challenge and the need
for heightened vigilance in similar scenarios.
Pseudoaneurysms are typically associated with trauma, in-
fection, iatrogenic causes or following true aneurysm or blister
rupture. They lack the full complement of arterial wall layers,

consisting instead of a wall defect with hematoma contained
by adventitia and fibrinous tissue [1], making them prone to
rupture and may explain their aggressive course. In our case,
the pseudoaneurysm possibly arose from a small blister on the
posterosuperior wall, undetected on initial imaging. This could
represent a “dumbbell” aneurysm configuration secondary to a
potential fragility involving both ACoA walls. This raises the
possibility that the aneurysm initially treated was the unrup-
tured component of this aneurysm complex.

Several factors may support this hypothesis. First, there
was no predisposing iatrogenic cause: the remodeling bal-
loon used in day 0 remained in the left anterior cerebral artery
(ACA) and never crossed into the ACoA, and no intra-pro-
cedural perforation or rupture occurred during the uneventful
procedure. Second, early follow-up angiography was negative,
with no pseudoancurysm detected either immediately after the
initial coiling or on day 2. Third, the irregularity noticed at
Al segment may point to an arterial dysplasia with possible
associated fragility, affecting the arterial wall on both sides of
the ACoA. This proposed fragility may subject the ACoA wall
to a hemodynamic stress, rendering both walls vulnerable to
aneurysm formation. The pseudoancurysm recurrence after
clipping may have resulted from a minimal residual neck or
incomplete sealing of the blister defect.

ACoA blisters have been previously reported [2, 3]. Kim
et al [3] described blister-like ACoA aneurysms developing at
mirror locations. The 2D and 3D angiography failed to detect
an aneurysm in the ACoA in a 49- year- old man presented
with SAH. A blister aneurysm was detected intraoperatively,
and the hole created by its rupture was repaired with micro-
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Figure 3. (a) Plain CT showing significant enlargement of the interhemispheric hematoma. (b) Anteroposterior view angiography
showing developing of a pseudoaneurysm. (c) Three-dimensional (3D) angiography showing the development of a pseudoaneurysm
opposite the previously coiled aneurysm. (d) Post-clipping subtracted angiography showing disappearance of the pseudoaneurysm.
(e) Post-clipping native subtracted angiography showing disappearance of the pseudoaneurysm. CT: computed tomography.

suture technique. This patient rebled 14 days post-surgery, the the opposite wall and was treated with microsurgical clipping
emergent angiography failed to reveal recanalization or de of the bleeding point of the ACoA [3].

novo aneurysm. Surgical exploration revealed no change in the This case scenario may support our hypothesis that the
previously treated blister while a de novo blister developed on pseudoaneurysm that developed in this report was a result of a

Figure 4. (a) CTA showing recurrence of the pseudo sac post clipping. (b) Native angiography showing recanalization of the
pseudoaneurysm. (c) Subtracted angiography post coiling of the pseudoaneurysm. (d) Subtracted angiography showing early
recanalization of the pseudoaneurysm base. (e) Native acquisition showing the flow diverter deployed in the left side. CT: com-
puted tomography.
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Figure 5. (a) Anteroposterior view of right internal carotid angiography showing no filling of the aneurysm. (b) Anteroposterior
view of left internal carotid angiography showing no filling of the aneurysm.
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Figure 6. Timeline figure summarizing the chronological sequence of interventions and hemorrhagic events. ACoA: anterior com-
municating artery; CT: computed tomography; 2D: two-dimensional.
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blister rupture, which was either occult in the 2D angiography
studies or as a de novo lesion.

Disappearance and reappearance of aneurysms have been
reported in several cases. Nakajima et al [4] described an A2-
A3 junction aneurysm detected in a CTA study on day 0 post
SAH, absent on angiography 6 h later, partially reappearing
on day 11, and fully visualized by day 19. Jayakumar et al [5]
reported a ruptured posterior communicating artery aneurysm
that disappeared after the initial angiogram and reappeared 3
months later. Spetzler et al described a frontopolar artery an-
eurysm disappearing and reappearing over 23 days post-SAH
[6].

Proposed mechanisms for intermittent aneurysm visibil-
ity include the use of antifibrinolytic therapy [6], spontaneous
thrombosis in narrow-neck large or giant aneurysms with sub-
sequent slow turbulent flow [7], vasospasm [6], and intraoper-
ative hypotension [8]. Nakajima et al suggested that a narrow-
elongated neck with surrounding clot could induce temporary
thrombosis [4], while Kim et al linked the induced hypoten-
sion during anesthesia to the reduction of the intra-aneurysmal
circulation [8].

In our case, spontaneous temporary occlusion of a blis-
ter might be a plausible interpretation with possible contribu-
tion of the general anesthesia-induced hypotension, favoring
reduction and slowing of the intra blister circulation. When
this blister ruptured, it allowed subsequent development of a
pseudoaneurysm reflecting the inherent fragility of the arterial
wall.

Following the first suspected rebleed, the angiography
study did not include a rotational angiography, as we focused
on the possibility of early post-coiling recanalization. This may
have resulted in failure to detect a blister or small pseudoaneu-
rysm developing on the opposite wall of the coiled aneurysm.
Rotational angiography can detect aneurysms < 3 mm that may
be missed on 2D studies, as demonstrated by van Rooij et al,
who found 94 additional aneurysms in 3D reconstructions in
a study including 350 patients, 27 of which were missed even
by experienced neuroradiologists, while 26 of these were less
than 3 mm [9]. Neurointerventionalists should be aware of a
possible hidden cause of rebleeding even with a negative angi-
ography. Early detection using repeated conventional 2D and
notably 3D angiography can depict small aneurysms and may
help in ruling out a newly developed or a previously angio-
graphically occult aneurysm.

Treatment of pseudoaneurysm in the ACoA is challeng-
ing, as conventional coiling or clipping may be associated with
early recurrence. Direct repair of the wall defect either by mi-
crosuturing or targeted clipping may provide a more durable
alternative.

Flow diversion played an important therapeutic role in
treatment of this case, which, to our knowledge, is the first
where a flow diverter was used to treat a pseudoanecurysm
located in the ACoA. As treatment of pseudoaneurysms with
microsurgical clipping and endovascular treatment using coils
is technically challenging, flow diverters may offer an alterna-
tive way for treatment. The Silk Vista Baby is a low-profile
flow diverter which is delivered through a 17 microcatheter
and could be used for small sized artery ranging from 1.5 to 3.5
mm. It is made of 48 braided wires making its porosity optimal

for flow diversion while keeping good resilience to adapt in
such small sized arteries. Its dense mesh struts promote throm-
bosis in the pseudoaneurysm and act as a scaffold enhancing
endothelial growth and neointima formation. Greco et al [10]
conducted a meta-analysis including studies for pseudoancu-
rysms treated with flow diverters. They reported eight studies
including 85 pseudoaneurysms, of which 77.6% were located
in the ICA, while 11.8% were located in the vertebral artery.
The short-term (less than 1 year) complete occlusion rate was
79% while the long-term (more than 1 year) occlusion rate was
84%. They found 12% risk of symptomatic thromboembolic
complications with 14% overall mortality rate. Flow diverters
were previously reported in treating intra dural aneurysms lo-
cated in the middle cerebral artery (MCA). Theocharidou et al
[11] used flow diverter to treat postoperative pseudoaneurysm
in the MCA, which disappeared in the 6-month follow-up an-
giography. Gelman et al treated an MCA pseudoaneurysm fol-
lowing a gunshot using flow diverter. The aneurysm was com-
pletely occluded in the 4-month follow-up angiography [12].
Because the use of flow diverters requires antiplatelet therapy,
their deployment in the acute phase should be approached with
caution due to the potential hemorrhagic complications. Cag-
nazzo et al found a 4% risk of rebleeding in their meta-analysis
of 223 patients with ruptured aneurysms treated with flow di-
verters [13].

Use of flow diversion may provide durable treatment for
cerebral intra dural pseudoaneurysms; however, larger studies
are warranted to validate its efficiency and safety.
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