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complicated by hydrocephalus. Case: A 56-year-old hypertensive man
presented with sudden-onset headache followed by loss of consciousness
(Hunt and Hess grade ll). Computed tomography (CT) revealed subarachnoid
and intraventricular hemorrhage, and CT angiography identified a left saccular
posterior communicating artery aneurysm. During induction in the
catheterization laboratory, he developed severe headache, seizures,
hypertension, and pupil anisocoria, raising concern for impending cerebral
herniation. Owing to a postictal comatose state, his clinical Hunt and Hess grade
deteriorated to grade V. Emergent CT confirmed acute hydrocephalus and
rebleeding. Endovascular coiling was deferred, and an external ventricular drain
was placed, resulting in improved consciousness. Subsequent angiography
demonstrated contrast extravasation from the aneurysm dome, confirming
rebleeding. The aneurysm ruptured three times over two weeks, including twice
during separate catheterization laboratory sessions. Definitive endovascular
coiling ultimately achieved near-complete aneurysm packing. Neurological
status improved to Hunt and Hess grade I, followed by ventriculoperitoneal
shunt placement. At discharge, the modified Rankin Scale score improved from
4 to 3 without new focal neurological deficits. Three-month follow-up
confirmed stable neurological recovery. Conclusion: This case highlights the
challenges of repeat aSAH rupture in the catheterization laboratory,
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Highlights
o Repeat aneurysm rupture during endovascular therapy is rare but often fatal.
o This case highlights the need for careful hydrocephalus management and monitoring.
o Dynamic neurological assessment guides urgent aneurysm repair and improves outcomes.

Introduction complication that may arise in the angiography suite
during diagnostic  cerebral digital  subatraction

Rebleeding, defined as recurrent hemorrhage angiography (DSA), endovascular coiling, or the
occurring after the initial aneurysmal rupture, is a serious immediate periprocedural period. In this context,
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rebleeding refers specifically to the timing of
hemorrhage while the patient is in the catheterization
laboratory, rather thanits underlying cause. This event—
consistently termed intraprocedural aneurysmal rupture
when occurring during intervention, or early
postprocedural rebleeding when occurring shortly
thereafter—has a reported incidence of approximately
0.5-1% during DSA for ruptured aneurysms and 1-5%
during or after coiling, with mortality and morbidity rates
reported as high as 63%."

Untreated aneurysms following rebleeding carry a
13-38% risk of subsequent rupture. Furthermore,
rebleeding rates during diagnostic angiography have
been reported at 2-3.3%, particularly in anterior
circulation aneurysms. One series reported a 3.3%
rebleeding rate among 144 patients, underscoring the
importance of procedural preparedness in high-risk
cases.?3 In a cohort of 1,896 patients with ruptured
aneurysms treated between 2006 and 2013, 11 patients
(0.58%) experienced rebleeding during DSA, all involving
anterior circulation aneurysms (odds ratio 14.3).
Outcomes were unfavorable in 55% of cases, including a
mortality rate of 45%.4

The Hunt and Hess (HH) grading scale is a clinical tool
used to assess neurological status in patients with
aneurysmal subarachnoid hemorrhage (aSAH) at
presentation. It aids in triage, prognostication, and risk
stratification for rebleeding and other complications.>®
This report presents a representative case of rebleeding
in the angiography suite during endovascular coiling,
focusing on clinical presentation, procedural context, and
timing of interventions. Rebleeding was identified based
on clinical deterioration and confirmed with imaging.

Case

A 56-year-old man with a history of hypertension and
heavy smoking was referred to a tertiary general hospital
for neurointerventional management following aSAH. He
presented with a sudden-onset headache followed by
loss of consciousness, with a modified Rankin Scale
(mRS) score of 4, reflecting moderately severe disability
due to impaired consciousness at presentation.
Neurological examination revealed isocoric pupils, no
ptosis, and no prior ocular symptoms. and his condition
was classified as HH grade lll. Initial non-contrast head
computed tomography (CT) demonstrated diffuse
subarachnoid and intraventricular hemorrhage (modified
Fisher scale grade 4), while CT angiography identified a
left saccular posterior communicating artery (PcoA)
aneurysm (Figure 1).

During inpatient care, hemodynamic stability was
achieved through blood pressure control, maintenance
of euvolemia, and prophylactic administration of
nimodipine. On day 14 post-hemorrhage, endovascular
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coiling was planned. However, at the onset of anesthetic
induction in the catheterization laboratory, he developed
severe headache, seizures, hypertension, and pupil
anisocoria. The anisocoria raised concern for ipsilateral
oculomotor nerve compression.

Figure 1. Initial head CT scan (a, b) demonstrated diffuse subarachnoid,
and CT angiography (c) identified a left saccular PCoA aneurysm.

Figure 2. (@) Emergent CT confirmed acute non-communicating
hydrocephalus and rebleeding; (b) an EVD was placed.

Clinically, the patient deteriorated to HH grade V due
to a transcient postictal comatose state, which improved
with supportive management. Emergent CT confirmed
acute  non-communicating  hydrocephalus  and
rebleeding, compared with initial imaging (modified
Fischer scale grade 4) (Figure 2). Endovascular coiling
was deferred, and an external ventricular drain (EVD) was
placed. Electroencephalography was not performed;
however, anticonvulsant therapy was initiated for seizure
control.
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One day after EVD insertion, the drain was set at 15
cmH;0, with approximately 10 cmH0 undulation and
cerebrospinal fluid (CSF) output of 100 mL over 24 hours.
Clinically, the patient's level of consciousness improved
to a Glasgow Coma Scale (GCS) score of 13-14 (World
Federation of Neurosurgical Societies grade Il) and HH
grade ll.

On day 16, corresponding to two days after EVD
placement and one day after neurological improvement,
endovascular coiling was performed in the catheteriation
laboratory. During the procedure, cerebral DSA
demonstrated contrast extravasation from the
aneurysm dome (Figure 3), confirming rebleeding. Left
internal carotid artery (ICA) anteroposterior and lateral
projections revealed a ruptured saccular PCoA aneurysm
with a neck size 3,31 mm, and a dome measuring 10,03
mm x 8,6 mm, projecting posteriorly and superiorly, with
active contrast extravasation.

Prompt endovascular coiling was performed,
achieving approximately 90% aneurysm packing with a
modified Raymond-Roy Class | neck remnant (Figure 4),
indicating near-complete occlusion with minimal neck
filling. The procedure utilized a diagnostic catheter,
guiding catheter, 45°-tip microcatheter, microguidewire,
and five detachable coils. Post-procedurally, the
patient’s neurological status improved to HH gradelll. The
EVD was subsequently  converted to a
ventriculoperitoneal shunt. He was discharged on day 26
without new focal neurological deficits (MRS score of 3).
Outpatient follow-up includes cognitive assessment and
physical rehabilitation, with follow-up imaging planned
at 3-6 months.

/3
>

Figure 3. Cerebral DSA (2D angiogram). Left ICA anteroposterior and
lateral injections (a, b) demonstrating a ruptured saccular PCoA
aneurysm with contrast extravasation from the aneurysmal dome (c).

Discussion

Hydrocephalus management

In neurointerventional practice, patients presenting
with high-grade aSAH require emergent intervention and
intensive neurocritical care. The 2023 American Heart
Association/American Stroke Association (AHA/ASA)
guidelines advocate for early aneurysm securing (within
24-72 hours) to mitigate the risk of rebleeding. However,
in cases complicated by hydrocephalus and poor clinical
grade, management must remain  dynamic.
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Hydrocephalus exacerbates intracranial pressure and
may mimic or worsen poor HH grades. Diagnosis is
confirmed by CT evidence of ventricular dilation (Evans
index >30%) and clinical signs such as decreased
consciousness.  Non-communicating  hydrocephalus
represents a critical emergency requiring rapid
multidisciplinary intervention.”

The present case is notable for the rarity of three
aneurysmal ruptures within two weeks, including two
intraprocedural events in the catheterization laboratory.
Recurrent ruptures of this frequency are exceptional.
This case illustrates the dynamic interplay between
hydrocephalus management, evolving HH grades, and
timing of aneurysm repair, underscoring the importance
of individualized strategies in clinically unstable patients.

Figure 4. Post-coiling cerebral DSA (2D angiogram), left ICA
anteroposterior (a) and lateral projections (b), showing approximately
90% aneurysm packing with a modified Raymond-Roy Class | neck
remnant.

In PCoA aneurysms, anisocoria is a key indicator of
active compression, and warrants urgent assessment. In
this case, anisocoria was absent at initial presentation
but developed during the first rebleeding event. The
underlying mechanism likely involved direct mechanical
compression of the oculomotor nerve—particularly the
parasympathetic pupillomotor fibers—by the aneurysm
dome, especially in early rupture without significant
hematoma. This compression results in ischemia of the
nerve fibers and a fixed, dilated pupil on the affected
side.82Immediate recognition of intraprocedural rupture
was achieved by identifying contrast extravasation on
DSA, prompting rapid hemodynamic stabilization during
active bleeding. Anesthetic management was critical to
maintaining airway and circulatory stability while
balancing the decision to defer coiling during the first
rupture versus preceding during the second rupture. This
contrast highlights the need for individualized clinical
judgment in unstable patients, in whom aborting or
continuing intervention depends on neurological grade,
hemodynamic status, and procedural risk.

Emergent head CT scan at the time of the first
rebleeding demonstrated acute non-communicating
hydrocephalus  without evidence of herniation.
Distinguishing between pure dome compression and
combined compression-herniation can be challenging, as
both mechanisms may coexist; however, direct dome
compression is generally the predominant cause of
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anisocoria in PCoA aneurysms.'? In this case, placement
of an EVD was pivotal, improving neurological status
from HH grade V to grade Il by relieving intracranial
pressure. Timely EVD insertion immediately after CT
confirmation allowed clinical stabilization prior to
definitive aneurysm repair. Continuous monitoring of CSF
drainage parameters facilitated controlled ventricular
decompression and guided safe transition to
ventriculoperitoneal shunt.

Dynamic Hunt and Hess grading to guide
timing of aneurysm repair

Poor-grade subarachnoid hemorrhage (HH >3) is
associated with increased risks of rebleeding, delayed
cerebral ischemia, seizures, hydrocephalus requiring CSF
diversion, and unfavorable outcomes. Meta-analyses
confirmits independent association with higher mortality
and poorer functional recovery. In this case, delay in
intervention until day 14 reflected the poor clinical grade
at presentation and the need for clinical stabilization
before intervention. Dynamic HH grading played a critical
role in decision making, as neurological deterioration to
grade V necessitated deferral of intervention, whereas
subseguent improvement following EVD placement
enabled safe progression to endovascular coiling.
Management required careful balancing of rebleeding
risk against procedural risk, highlighting that urgent
repair may be feasible, even in grade V patients once
stabilization is achieved. Such cases require intensive
neurocritical care, including meticulous blood pressure
control, with individualized strategies guided by evolving
HH grade. 1112

The HH scale (grades I-V) is inherently dynamic, and
reassessment after stabilization—particularly after CSF
diversion—is essential, especially in the presence of
ventricular compression. Timing of aneurysm repair
must balance the risks of rebleeding against procedural
safety. Current guidelines support ultra-early (<24
hours) repair for good grade aSAH, while dynamic HH
informs  timing in poor grade patients with
hydrocephalus. Early aneurysm securing (<24 hours)
reduces rebleeding rates (<5%) and improves outcomes,
particularly  following  effective  hydrocephalus
management. Moreover, ultra-early intervention in poor-
grade subarachnoid hemorrhage has been associated
with improved outcomes compared with delayed
treatment (odds ratio for poor outcome 0.62 for early vs.
intermediate).3

For symptomatic hydrocephalus, the 2023 AHA/ASA
guidelines recommend CSF diversion, favoring EVD over
lumbar drainage due to a lower infection risk. Gradual
CSF drainage (5-10 mL/hour) is advised to prevent
abrupt pressure shifts. If chronic hydrocephalus persists
after aneurysm repair, ventriculoperitoneal shunt
placement is indicated, with reported shunt dependency
rates of approximately 20-35%. CSF diversion has been
shown to reduce mortality and improve outcomes in
SAH-associated hydrocephalus. High Fisher grade and
poor initial HH grade are recognized risk factors for shunt
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dependency, supporting proactive management.
Effective hydrocephalus treatment may improve
apparent HH grade, thereby enabling earlier aneurysm
repair.’

This report is limited by its single-case design and
focus on a specific aneurysm type, which limits
generalizability. Earlier intervention might have
prevented the second and third ruptures, although poor
initial clinical grade necessitated delayed repair. Surgical
clipping could be considered in unstable patients;
however, endovascular coiling was selected for its
minimally invasive nature. Balloon-assisted coiling has
been proposed as a strategy to reduce rupture risk,
although it was not utilized in this case. In retrospect,
earlier aneurysm securing following stabilization with
EVD may have altered the clinical course, underscoring
the importance of individualized timing strategies in
complex aSAH cases.’

Conclusion

Based on this case, repeat aneurysmal rupture during
endovascular treatment presents critical challenges,
particularly in the management of hydrocephalus and
the dynamic assessment of neurological status to guide
the timing of intervention. Urgent multidisciplinary action
is essential; however, the therapeutic benefit of
immediate coiling in the setting of impending cerebral
herniation remains controversial.
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