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Abstract
The management of pregnant patients with aneurysms represents a challenge. Vertebral aneurysms are an
exceedingly rare condition. Their management is not defined due to the scarcity of cases. The best technique to
reduce aneurysm rupture risk with simultaneous maternal and fetal wellbeing preservation is not established. The
authors present a case of 41-year old pregnant woman, proposed for an elective cesarean section because of a
previously described vertebral aneurysm waiting for repair after delivery. The concerns related to anesthetic
management, including the advantages and disadvantages of general and neuraxial anesthesia in this specific case
are discussed.
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Introduction
Ten to 20% of aneurysms are present in vertebrobasilar location.
Aneurysms are the main cause of non-traumatic spontaneous
subarachnoid hemorrhage [1-3]. Pregnancy is one of the cited risk
factors for aneurysm rupture, with approximately 20 ruptures in
100.000 pregnancies [4]. This may be due to the increase in circulating
blood volume and cardiac output and the hormonal changes in the
arterial wall that occur during pregnancy [5]. However, Tiel
Groenestege et al. [6] reported that pregnancy, labor, or the
puerperium did not appear to increase risk of aneurysmal
subarachnoid hemorrhage. Subarachnoid hemorrhage brings a
mortality risk of 35% for mother and 25% for the fetus [7]. Long-term
sequelae are also a potential risk associated with these cases. As such,
management of pregnant patients with these vascular abnormalities is
a major challenge for the anesthesiologist. This is even truer when it
concerns their anesthetic management during labor or cesarean
delivery. Few studies were published about the management of cerebral
aneurysms in pregnant women. The authors present a case of a
multiparous patient with an asymptomatic vertebral aneurysm
admitted for cesarean delivery. The concerns related to anesthetic
management, including the advantages and disadvantages of general
and neuraxial anesthesia are discussed.

Case Report
A 41-year old multiparous woman, 39 weeks of gestation was
scheduled for elective cesarean section because of an asymptomatic left
vertebral artery aneurysm in V3 segment, at the level of the second
cervical vertebra, diagnosed one year before, after a traffic accident.
The patient was followed by neurosurgery in another institution, who
decided that she should undergo a cesarean section for delivery. She
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was awaiting urgent surgical aneurysm repair after delivery. We had no
further information concerning the size of the aneurysm and it was not
possible to contact the neurosurgeon that was following this case. Her
past obstetric history included one vaginal delivery 12-years ago with
epidural analgesia and one non-evolutive pregnancy submitted to
surgical abortion under general anesthesia with no complications. The
present pregnancy was uneventful. On admission the patient was
assessed by the anesthetic team. Her airway evaluation included a
Mallampati score II, retrognathism and a thyromental distance less
than 6.5 centimeters. She denied symptoms of gastroesophageal reflux
before and during her pregnancy. There were no predictors of difficult
face mask ventilation. The anesthetic team discussed with the patient
and with the obstetric team the risks and benefits of general and
neuraxial anesthesia. Attending to the scarcity of clinical information
on this patient neurosurgical issue, the few available published
literature concerning the best anesthetic management of these cases
and to the known increased risk of vertebral aneurysm rupture due to
cerebrospinal fluid (CSF) pressure variations associated with spinal
anesthesia procedures or dural puncture due to epidural anesthesia,
general anesthesia was favored. Due to the above described alteration
in airway evaluation, we decided to use videolaringoscopy for
intubation after induction. Difficult airway management equipment
availability has been adequately checked. Prior to induction of
anesthesia difficult airway equipment was checked and available and
sodium citratum 30 mL was administered orally. The patient
underwent ASA standard monitoring combined with neuromuscular
blockade (using a peripheral nerve stimulator in the adductor pollicis)
and anesthesia depth (Bispectral Index®, BIS®) monitoring. Ranitidine
50mg and methoclopramide 10 mg were administered intravenously
(IV) for aspiration prophylaxis. Pre-oxygenation and head-up
positioning was performed. Prior to induction, a lidocaine IV bolus (1
mg/Kg) was administered. Anesthetic induction was achieved with a
450 mg bolus of thiopental and 70 mg of rocuronium. The first attempt
at tracheal intubation with videolaryngoscopy (C-MAC®) failed due to
difficulty in directing the orotracheal tube through a visible but
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anterior larynx. With improved head extension and a different
operator tracheal intubation was successful. For maintenance, a
combination of sevoflurane (<0.5 MAC) and a O2/N2O mixture was
titrated to maintain a BIS® at 40-60. The patient remained
hemodynamically stable during the procedure. A 3510 g female baby
was delivered with Apgar scores of 5, 8 and 10 at 1, 5 and 10 min,
respectively. After delivery, an IV bolus of oxytocin 5U was
administered slowly followed by an infusion of 10U in 1000 mL saline.
Fentanyl 0.25 mg was administered IV. The procedure lasted 55
minutes. Estimated blood loss was 400 mL. Before the end of the
surgery 1g acetaminophen, 40 mg parecoxib, 100 mg tramadol and
4mg of ondansetron were administered. Before extubation, the train of
four ratio was 0.93 without neuromuscular blockade antagonism. After
the procedure, the patient was hemodynamically stable, without
neurological deficits. In the ward, her pain was adequately controlled
with conventional analgesia. She was discharged home two days later.

Discussion
All the risks of a general anesthesia in a pregnant patient, especially
in this case in which the mother presented potential difficult airway
management, were weighted against the increased risk of aneurysm
rupture.
The anesthesia team did not have enough clinical information
concerning the vertebral aneurysm size and associated risk of rupture.
However, it was known that she was proposed to urgent surgical
aneurysm repair after delivery, which rose concerns related to
aneurysm rupture. The high vertebral location of the aneurysm
represents a risk for brainstem functions and even for intracranial
subarachnoid hemorrhage due to the aneurysm extension near the
foramen magnum. Due to this specific location, the anesthesia team
considered less dangerous to perform a general anesthesia,
maintaining mother hemodynamic stability and avoiding the potential
incremental of rupture risk due to CSF pressure variations in
association with spinal anesthesia or dural puncture due to epidural
catheter insertion. The patient had no sequelae until being discharged
home.
To our knowledge this case is the first to present the anesthetic
management of a pregnant patient with a vertebral aneurysm during a
cesarean. Aneurysms involving the posterior cervical arterial
circulation are rare and usually associated with trauma. They generally
affect the V3 segment, the most mobile segment of the vertebral artery
[8]. Pregnant women with a cerebral aneurysm have been advised to
avoid expulsive efforts during vaginal delivery to avoid associated
increase in cerebral blood and CSF during a prolonged Valsalva
maneuver which could increase aneurysmal rupture risk. This could
contribute to the risk of transmural pressure increase. The essential
aspects of the anesthetic management of those patients are to maintain
normoventilation and strict hemodynamic stability. The best anesthetic
technique is not defined.
Neuraxial anesthesia is considered the best technique for labor in
most cases due to its higher safety for both mother and fetus [9,10].
However, there are reports of intracranial subdural hematoma
formation after epidural anesthesia and subarachnoid hemorrhage
after spinal anesthesia [11-17]. It is thought that they were the result of
acute CSF pressure changes. A reduction in intracranial pressure
caused by a spinal anesthetic or inadvertent dural puncture during
epidural technique can precipitate aneurysm rupture. In a recent case
report it was argued that a neuraxial anesthetic could be used in a
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stable pregnant patient for cesarean delivery with no aneurysm repair
required [18]. Another case report discussed the use of epidural
anesthesia for a cesarean section in a patient with a cerebral artery
aneurysm [19]. However, others recommend avoiding neuraxial
anesthesia in pregnant patients with intracranial hemorrhage or
abnormalities in intracranial vasculature [20]. Our patient was waiting
aneurysm repair. It was previously decided by her neurosurgeon that a
cesarean should the option for delivery to avoid Valsalva efforts.
The existing evidence about the management of patients with
cerebral aneurysms is for their endovascular or surgical treatment.
Regarding general anesthesia in obstetrics, pregnant patients are prone
to regurgitation of gastric contents, with an increased risk for
pulmonary aspiration. A rapid sequence induction of anesthesia
technique is recommended. Difficult airway is another issue. Our
patient presented some features suggestive of difficult laryngoscopy.
Rocuronium was chosen for neuromuscular block in rapid sequence
intubation due to the possibility of immediate reversal with
sugammadex and to avoid suxamethonium-related side effects.
Oxygen desaturation did not occur during the two attempts at
intubation.
Sympathetic stimulation caused by laryngoscopy, and the
hemodynamic liability with general anesthesia are also major concerns.
Hypertension increases the risk of aneurysm rupture and hypotension
can have a detrimental consequence in maternal cerebral and fetalplacental perfusion. The risk of cerebral aneurysm rupture is estimated
to be around 0.5 to 2% during anesthesia induction with mortality of
75% [2]. Several strategies can be used to reduce that risk such as
intravenous lidocaine or β-blocker administration before
laryngoscopy. In this case, β-blocker administration (esmolol) was
previously discussed with the neonatology team, but due to its
potential to induce fetal bradycardia, they did not agree with its
prophylactic administration. Therefore, we have chosen lidocaine to
prevent laryngoscopy hypertensive response.
Anesthetic drug’s effects on the fetus have to be discussed. A
systematic review found that when comparing the effects of general
anesthesia and regional anesthesia for labor, there were no significant
differences in neonatal Apgar score and the need for neonatal
resuscitation [21]. In our case, the child born with a low Apgar score
and recovered well afterwards only with tactile stimulation (no need of
resuscitation maneuvers or drug administration).
More studies have to be performed to support an evidence based
anesthetic management of these cases.
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