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Abstract: Meningeal hemorrhage (MH) by aneurysm rupture is a serious
neurovascular emergency affecting a young and healthy population. Surgical clipping
is a therapeutic way to avoid recurrence of bleeding which has very poor prognosis.
The purpose of our study was to evaluate the perioperative anesthetic management of
patients, who had undergone surgical clipping of a ruptured cerebral aneurysm that
had been diagnosed with subarachnoid hemorrhage. This is a preliminary,
retrospective, descriptive and analytical study conducted from January 1%, 2013 to
June 30, 2017. All patients who underwent clipping of a ruptured cerebral aneurysm
that determined a MH were included in the study. During that period, 113 patients
benefited from the clipping of a cerebral aneurysm. The average age was 47.1 years
[19-66 years]. The aneurysm was located in the anterior communicating, middle
cerebral and carotid arteries in 37.7%, 26.4% and 15.1%, respectively. To improve
brain relaxation, EtCO2 was fixed at around 30mm/Hg, 35 patients (39.6%) had
benefited from the mannitol infusion and 6 patients (5.3%) had external CSF drainage.
The rupture of the aneurysmal sac occurred in 6 patients (5.3%) during the surgical
approach with an estimated average blood loss of 500ml. Postoperatively, an arterial
vasospasm determining cerebral ischemia (5.3%), an hydrocephalus (4.4%) and
hyponatremia (8.8%) were the main postoperative complications noted. Death
occurred for 9 patients (7.9%). The importance of the initial bleeding (P = 0.002) and
the occurrence of vasospasm (P = 0.003) were the identified death factors. Knowledge
of pathophysiology and procedures helps prevent complications from preoperative
management.

Keywords: Cerebral aneurysms - Meningeal hemorrhage - Neuroanesthesia - Arterial
vasospasm.

INTRODUCTION

Aneurysm is the most common vascular

PATIENTS AND METHODS
This is a preliminary, retrospective, descriptive
and analytical study conducted from 1% of January 2013

malformation and is the leading cause of meningeal
hemorrhage (MH) [1]. Aneurysmal rupture, associated
with a high mortality between 30 and 50% is burdened
with three main risks: hydrocephalus, the occurrence of
delayed ischemic complications and rebleeding [2].
Emergency surgical clipping allowing the exclusion of
the aneurysm from the blood circulation is a therapeutic
way to prevent rebleeding, which has a very poor
prognosis by doubling mortality [3]. The aim of our
study was to evaluate the perioperative anesthetic
management of patients who had undergone surgical
clipping of a ruptured cerebral aneurysm that had been
diagnosed with MH.

to 30" of June 2017 at the neurosurgery department of
Fann University Hospital, in Dakar. Were included in
the study all patients who underwent clipping of a
ruptured brain aneurysm that determined an MH. From
hospital records and anesthesia files, we collected data
on age, sex, antecedents, clinics (Glasgow score,
neurological grade WFNS, aneurysm seat, Fischer score
at angio-CT, delay between bleeding and clipping), and
intraoperative management (ways of monitoring,
anesthetic drugs used, ways of cerebral relaxation,
hemodynamic, ventilatory and neurological
complications). We also collected data on postoperative
management (extubation delay, treatment, occurrence
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of secondary cerebral exacerbation factors of systemic
origin, occurrence of arterial vasospasm) and finally on
evolution. For all patients, the average preoperative
blood pressure objectives were between 100 and 120
mm/Hg. In the operating room, monitoring included
electrocardiographic tracing, non-invasive or invasive
blood pressure, peripheral O2 saturation (SpO,) and
capnography with EtCO; at around 30 mm/Hg. Two
large peripheral channels, one dedicated to blood
transfusion, had been set up. The induction of
anesthesia combined a hypnotic (Thiopental or
Propofol) with Fentanyl and Vecuronium. Maintenance
of the anesthesia was performed with Propofol
continuously to the electric syringe pump. For all
patients, cerebral relaxation was applied, and combined
a current volume of the respirator with 6 ml/kg, EtCO;
around 30mm/Hg, and for some a 10% mannitol drip or
an external CSF drainage. Postoperatively, patients
were admitted to the neuro-resuscitation unit and
immediately extubated to normothermia. A cerebral CT
was performed on D; and immediately after any
abnormal neurological examination. The results are
expressed in averages.

RESULTS

Over the study period, 113 patients who were
presented with MH benefited from the clipping of a
cerebral aneurysm. The average age was 47.1 years
with extremes of 9 and 66 years. The predominant age
group was between 40 and 60 years old (Figure 1). A
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clear predominance of women was noted (73.1%). High
blood pressure was the most common antecedent
(43.4%). The aneurysm was located in the anterior
communicating, middle cerebral and internal carotid
arteries in respectively 38%, 27% and 15%. (Tablel).
The preoperative neurological examination found a
neurological grade WFNS | and 11 in respectively 78%
and 17% (Table 2). Clipping was performed during the
first 3 days in 20 patients (22.6%) and in 93 patients
(77.4%) beyond the 21% week. For the prevention of
arterial vasospasm, Nimodipine was administered
preoperatively to 34 patients (38%). Propofol and
Thiopental were the hypnotics used in 60.4% and
39.6% of cases, respectively. To improve cerebral
relaxation, 35 patients (39.6%) had received mannitol
drip and 6 patients (5.3%) had external CSF drainage.
The rupture of the aneurysmal sac occurred in 6 patients
(5.3%) during the surgical approach with an estimated
average blood loss of 500ml. Postoperatively, the
average time to extubation was 8 hours with extremes
of one hour and 216 hours (9 days). An arterial
vasospasm determining cerebral ischemia in 6 patients
(5.3%), hydrocephalus in 5 patients (4.4%), and
hyponatremia in 10 patients (8.8%) were the main
postoperative complications noted (Table 3). The
evolution was towards death for 9 patients (7.9%). The
identified death factors were the importance of initial
bleeding (P = 0.002) and the occurrence of arterial
vasospasm (P = 0.003).

< 20 yrs 20-40 yrs

40-60 yrs > 60 yrs

AGE GROUP
Fig-1: Repartition of patients according to age group
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Table-1: Repartition of patients according to the arterial localization of aneurysm.

Ta

Cerebral arteries Number (n) Percentage %
Carotid artery 17 15
Anterior communicating artery 43 38
Posterior communicating artery 15 13
Anterior cerebral artery 08 7
Middle cerebral artery 30 27
Total 113 100

ble-2: Repartition of patients according to the neurological score WFENS.

WFNS score Number (n) Percentage %
[ 88 78
Il 19 17
i 04 03
v 02 02
Total 113 100

Table-3: Post-opérative complications.

Complications Number (n) | Percentage %
Cerebral ischemia by arterial vasospasm 6 5,3
Hydrocephalus 5 44
Hyponatreamia 10 8,8
Nosocomial pneumonitis 3 2,6

DISCUSSION

Our serie is a relatively young population with
an average age of 47 years old. The 40-60 age group are
the most affected. MH by aneurysm rupture represents
1 to 5% of all cerebrovascular accidents, but before age
of 35, this proportion increases to 50% [4]. Treatment
of a ruptured aneurysm must be done urgently to avoid
rebleeding. Rebleeding is the main cause of adverse
outcomes after MH. Indeed the majority of patients
(70%) who rebleeded, finally died [5]. Preoperatively,
the neurological assessment of our patients focused on
investigating possible intracranial hypertension. Thus,
the clinical examination included a simple order
response, an assessment of the degree of orientation, the
search for a possible phasic disorder or motor deficit,
the evaluation of the Glasgow score and the state of the
pupils. The majority of our patients had WFNS
neurological grade | (78%) and no evidence of
intracranial hypertension. The management of the blood
pressure had been one of the axes of preoperative
management. High blood pressure during MH is usual.
It is part of the compensation mechanisms. Our blood
pressure goals were systolic blood pressure between
140 and 150 mm/Hg because of the risk of rebleeding.
And similarly, because of the risk of arterial vasospasm
occurring, systolic blood pressures below 140 mm/Hg
were proscribed. After an MH, 30 to 70% of patients
present an angiographic arterial vasospasm which,
through a decrease in blood pressure, will determine an
ischemic neurological deficit [6]. Arterial vasospasm,
which can occur suddenly before or after clipping, is
one of the most serious complications. It occurs usually
between the 4" and the 14" day of evolution. Its
occurrence would be responsible for an increase of 1.5
to 3 times of the mortality. Its prevention involves the

administration of Nimodipine, a calcium channel
blocker with an affinity for the cerebral vessels. It had
been prescribed to 39% of our patients. One of the
obstacles to its prescription is its expensive cost. In per-
operative the anesthetic objective had been to avoid
hypertensive outbreaks that increase the risk of
aneurysm rupture and hypotension source of cerebral
hypoperfusion. The most delicate situation during
anesthesia is undoubtedly the induction and intubation
phase. Blood pressure can vary rapidly between low
values (risk of cerebral ischemia) and high values (risk
of rebleeding). Aneurysmal rupture, contemporary of an
algebraic stimulus such as laryngoscopy, has been
reported [7]. Maintaining good cerebral relaxation
limits the use of retractors and decreases brain tension
under the retractors responsible for local ischemia.
Hypocapnia with EtCO, around 30 mm/Hg, mannitol
drip and thorough anesthesia are effective potentiating
ways that allow good cerebral relaxation. We performed
pre or perioperative CSF drainage for 6 patients (5.3%).
CSF drainage is performed with caution because of the
risk of a sudden drop in intracranial pressure
responsible for an increase in transmural pressure of the
aneurysm causing rebleeding. Perioperative aneurysmal
rupture occurred in 6 patients (5.3%). Aneurysmal
rupture during surgery was not an exceptional event
because it occured in 19 to 40% of the procedures
according to the series [8-9]. The operative conditions
favoring aneurysmal rupture were the opening of the
dura mater, cerebral retraction, and evacuation of a
hematoma and dissection of the aneurysm [10].
Temporary clipping on the aneurysm or on the afferent
artery allowed rapid control of bleeding. Blood loss was
estimated at an average of 500ml. Temporary clipping
of less than 5 minutes was associated with a deepening
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of the anesthesia with boluses of hypnotics like
Thiopental or Propofol. The duration of the temporary
clamping should not exceed 20 minutes under penalty
of an alteration of neurological prognosis at 3 months
[11]. Postoperatively, arterial vasospasm occurred in 6
patients (5.3%) and determined cerebral ischemia. Early
management included maintaining arterial hypertension
with MAP between 100 and 120 mm/Hg, oxygenation
or mechanical ventilation when the Glasgow score was
less than or equal to 8 and administration of
Nimodipine. This arterial vasospasm occurred in
patients who had a high WFNS neurological grade, ie
greater than or equal to Ill. The transcranial doppler, a
non-invasive and renewable examination, allows daily
monitoring of the evolution of the blood velocities of
the Willis polygon arteries. Hydrocephalus in 6 patients
(5.3%) is a common complication of MH and occurs in
approximately 20% of patients [12]. It can be early or
late and may be due to a CSF resorption disorder, clots
in the Sylvius Aqueduct or the 4" ventricle. The care
had brought in an external derivation of the CSF. The
mortality rate of our serie is 7.1%. The importance of
initial bleeding (P = 0.002) and the occurrence of
arterial vasospasm (P = 0.003) were the main identified
death factors. MH remains a serious condition. About
12% of patients died before any medical treatment [13].
One year after receiving aneurysmal treatment, 10% of
patients died, 18% had severe and disabling sequelae,
and only 20% of patients have no sequelae [14].

CONCLUSION

Meningeal hemorrhage by aneurysmal rupture is a
serious pathology of sudden onset in young subjects.
Surgical clipping is an effective way to prevent
rebleeding. Perioperative anesthetic management
focuses on the prevention and management of potential
complications that are responsible for high morbidity
and mortality. It will be in the continuity of neuro-
resuscitation.
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