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Case Report

Active Rebleeding of a Ruptured Middle Cerebral Artery
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ABSTRACT
Rebleeding of cerebral aneurysms has been previously reported during diagnostic angiography. However, capturing the exact
moment of active rebleeding of a cerebral aneurysm during angiography is extremely rare. Here, a case of a rebleeding middle
cerebral artery aneurysm during diagnostic digital subtraction angiography (DSA) was illustrated, accompanied with a video
demonstration of the incident which is the only one in the literature. During the acquisition of lateral projection DSA images, active
extravasation of the contrast medium was witnessed, indicating rebleeding. Simultaneously, there was a sudden rise in arterial
blood pressure and an episode of bradycardia. The procedure was terminated immediately and the patient was transferred to the
intensive care unit for extraventricular drainage and stabilization of vital signs. Unfortunately, the patient was lost.
KEYWORDS: Aneurysm, Cerebral angiography, Complication, Rebleeding, Subarachnoid hemorrhage
ABBREVIATIONS: ABP: Arterial blood pressure, CT: Computed tomography, DSA: Digital subtraction angiography, GCS: Glasgow
Coma Scale, ICA: Internal carotid artery, MCA: Middle cerebral artery, SAH: Subarachnoid hemorrhage.
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INTRODUCTION

T

he most common cause of subarachnoid hemorrhage
(SAH) is a ruptured cerebral aneurysm, approximately in
85% of the cases (18). Cerebral catheter angiography is
a commonly utilized imaging technique, in order to detect and
define cerebral aneurysms in terms of size, shape and location
preoperatively.
Rebleeding of aneurysms during diagnostic angiography was
previously reported. However, capturing the exact moment of
active rebleeding of a cerebral aneurysm during angiography
is extremely rare (6,12). Here, we illustrate a case of active
rebleeding from a left middle cerebral artery (MCA) aneurysm

that was captured during diagnostic digital subtraction
angiography (DSA).
█

CASE REPORT

An 85-year-old female patient was admitted to emergency
unit with loss of consciousness. Patient history was significant
for hypertension. Glasgow Coma Scale (GCS) score at the
initial examination was 5 (no eye opening, no verbal response,
abnormal flexion). Computed tomography (CT) revealed
extensive SAH predominantly in the left Sylvian fissure
and sulci of frontal, temporal and parietal lobes of the left
hemisphere accompanied by a hematoma 7×6 cm in size and
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midline shift (Video 1). A nodular density of 10 mm in diameter
was noted at the level of left MCA, suggestive of an aneurysm.
Following neurosurgical evaluation, preoperative diagnostic
cerebral DSA was ordered. Arterial blood pressure (ABP) of
the patient was 160/100 mm Hg when the procedure was
initiated. As the SAH was more extensive on the left side, left
internal carotid artery (ICA) was catheterized initially. Towne
projection (anteroposterior projection with a 30° craniocaudal
angle) revealed a saccular aneurysm, 13×10 mm in size,
at the MCA bifurcation. During the acquisition of lateral
projection DSA images, active extravasation of the contrast
medium was witnessed indicating rebleeding (Figure 1A-D
and Video 1). Simultaneously, there was a sudden rise of ABP
to 220/120 mm Hg and an episode of bradycardia occurred.
Procedure was terminated immediately and the patient was
transferred to intensive care unit for extraventricular drainage
and stabilization of vital signs. GCS score was 3 at the time
with bilateral fixed and dilated pupils. During extraventricular
drainage, there was a sudden drop of ABP, followed by a
cardiac arrest, and the patient unfortunately died.
█

DISCUSSION

Recurrent bleeding is the most feared complication of a
cerebral aneurysm with mortality rates of 50–80% (6). This
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complication occurs more frequently in the first 24 hours of
the aneurysmal rupture (9). Rebleeding of a cerebral aneurysm
during diagnostic catheter angiography was described first
by Abbott et al. in 1952 (1). In the literature, the incidence
was reported between 0.01–4% (9,11,15). This entity is more
common among female patients which could be secondary
to female predisposition for SAH (2,5,11,19). More recent
publications reported rebleeding during head CT angiography
as well (3,13).
Poor neurological condition at admission, aneurysm site and
angiography within the first 6 hours of SAH were proposed
as risk factors for rebleeding. Early angiography appears to
be a prominent risk factor according to previous publications
(2,10,19). Komiyama et al. reviewed 202 cases from the
literature including 14 cases of their own. Their results
demonstrated that the majority of rebleeding incidents during
angiography had occurred in the first day of SAH and 89%
of them bled when the angiography was performed in the
first 6 hours (9). Saitoh et al. found that angiography within
the 6 hours of initial SAH was associated with a significantly
higher incidence of rebleeding (15). Kusumi et al. reported
that re-rupture during angiography was more common when
angiography was obtained in the first 3 hours (11). Increased
risk of rebleeding during angiography in this early period could
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Figure 1: Subsequent cerebral
DSA images in lateral projection
demonstrating active extravasation
from the rebleeding left MCA aneurysm
(A, B, C, D).

Celtikci P. et al: Rebleeding of a Cerebral Aneurysm

be secondary to relatively fragile hemostatic plug at the rupture
site. Therefore, some authors advocate avoiding angiography
studies in the first 6 hours of SAH whenever possible (2,9,11).
In literature, the majority of the rebleeding aneurysms during
angiography were located at the ICA or MCA (2,6,9,11,19). The
reason behind this tendency could be the higher incidence
of aneurysms located at the anterior circulation. In addition,
some authors suggested that the abrupt intraluminal pressure
changes in this two arteries due to their proximity to the
contrast injection site combined with the lack of support from
the surrounding brain parenchyma due to cisternal location
might play a role (2,9). Poor neurological condition on arrival
was also proposed as a risk factor (3).
The mechanism of this complication whether incidentally or
secondary to the angiography procedure remains unsolved.
There is some evidence suggesting the injection of contrast
medium causes an increase in the intracarotid pressure and
subsequently intraaneurysmal pressure (4,14,16,17). An
intracranial Doppler ultrasonography study suggested that
cerebral angiography may affect the tonus of the cerebral
vessels in a minority of patients, mostly in the form of
vasodilation, which might be a factor for rebleeding as well
(7). Another study suggested to reduce the injection rate of the
contrast material during imaging in order to prevent the sudden
increase of the intraluminal pressure (2,8,14). Abrupt rise of
intraluminal pressure was significantly more prominent with
conventional angiography compared to DSA (2). Advances in
the angiography technique (conventional cervical puncture to
transfemoral DSA and automatic injectors) and introduction
of less irritant contrast media might have provided fewer
occurrence of this complication (8,9). Although, rebleeding
of a cerebral aneurysm has been linked to elevated systolic
blood pressure, no direct relation to rebleeding during
angiography was reported (11). Still, tight ABP control prior
to the angiography procedure could prevent the effect of
contrast material injection on the vulnerable rupture site.
The management of a rebleeding aneurysm consists of blood
pressure control accompanied with extraventricular drainage.
Operation could be considered following rebleeding provided
that the patient condition is stable enough.
To the best of our knowledge, our case illustration is the only
one in the literature that includes a video demonstration of the
rebleeding moment. Our case illustrates the main risk factors
for this complication. Patient was an elderly female, with a
saccular aneurysm located at MCA and poor neurological
condition at arrival. As the patient was found unconscious, the
exact time interval between the insult and DSA was unclear.
However, the interval between hospital admittance and DSA
was shorter than 3 hours. The borderline high ABP at the
beginning of the procedure (160/100 mm Hg) might have
been a precipitating factor as well. However, the presence of
a large hematoma secondary to first rupture and the midline
shift required an urgent DSA prior to the emergency surgery.

█

CONCLUSION

With the guidance of this case illustration and as advised in
the literature, we suggest that, diagnostic angiography might
be avoided in the first 6 hours of SAH and ABP control should
be achieved during this period, in order to prevent rebleeding
during angiography. However, as it was the case in our
patient, angiography could not be delayed safely when urgent
surgical intervention is warranted. Both the interventional
radiologist and the neurosurgeon should be aware of the risk
factors related to this complication and avoid them whenever
possible.
█
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