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Abstract
A 40-year-old pregnant woman with a family history of
aneurysmal subarachnoid haemorrhage (aSAH)
underwent magnetic resonance angiography (MRA). The
MRA revealed two aneurysms (both measuring 4.0 mm)
originating from both sides of the internal carotid artery in
this patient, confirming the high prevalence rate of
aneurysm with reported incidence of 25% among women
with a family history of aSAH. Literature review suggested
that advanced maternal age and family history of aSAH
are risk factors for aSAH. Annual risk of aSAH is 0.95% for
general Japanese patients with multiple small (<5 mm)
unruptured aneurysms. Our analyses of published data
suggested that the risk of aSAH was higher in the perinatal
period compared to pregnancy remote from term. The
patient elected to undergo prophylactic caesarean
section.
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Introduction
In two studies regarding the effects of pregnancy on the risk

of intracranial aneurysm rupture [1,2], there is no evidence of
an association between pregnancy and risk of aneurysm
rupture, suggesting no need for elective caesarean section in
women with asymptomatic un-ruptured intracranial
aneurysms.

We encountered a pregnant woman with family history of
brain haemorrhagic stroke and subarachnoid haemorrhage
and were asked about a risk of brain haemorrhagic stroke
associated with vaginal delivery. This case is presented with
the consent of the patient and approval of the institutional
review board of Hokkaido University Hospital. All work was
conducted in accordance with the Declaration of Helsinki.

Case Report
A 40-year-old Japanese woman with history of one previous

childbirth at 17 years old and 5 abortions (1 spontaneous and
4 induced abortion) presented at gestational week (GW)
34-1/7. Her current pregnancy was uneventful, but her family
history (Figure 1) and smoking habit prompted us to
recommend magnetic resonance angiography (MRA) in this
case, because 24% of females with a family history of
subarachnoid haemorrhage (SAH) are detected to have
intracranial aneurysm [3]. MRA performed at GW 35-6/7
revealed two aneurysms (both 4.0 mm in size) originating from
both sides of the internal carotid artery (Figure 1).

Figure 1 Pedigree (left) and MRA findings (right) in a
pregnant woman with asymptomatic un-ruptured
aneurysms. The black arrow indicates the present case.
MRA was performed at GW35-6/7 and the two red arrows
indicate two aneurysms (both 4 mm in size) originating from
both sides of the internal carotid artery. BHS (Brain
Haemorrhagic Stroke), SAH (Subarachnoid Haemorrhage).

She did not develop hypertensive disorders of pregnancy,
and gave birth to a healthy boy weighing 2,580 g by elective
caesarean section at GW38-3/7 after extensive discussion
about the risk of aSAH during vaginal delivery. The postpartum
course was uneventful. With respect to size and shape, her
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aneurysms on postpartum days 8 and 171 were similar to
those at GW 35-6/7.

Discussion
As the outcome is poor once an intracranial aneurysm

ruptures, the greatest concern is whether vaginal delivery will
increase the risk of aneurysm rupture in women with known
aneurysms.

The risk of aSAH is not increased in pregnancy compared to
age-matched females—a study performed in Utrecht,
indicated aSAH occurrence rates of 5.8 per 100,000 person-
years (244 in 4,216,683 person-years) for non-pregnant
women aged 18 – 42 years and 3.3 (7 in 214,490 person-years)
for pregnant women [1]. However, this study did not take into
consideration pregnancy stage for estimation of rupture risks
[1]. Four (57%) of the seven cases of aSAH occurred on and
after GW 38, and three occurred in the postnatal period within
11 days after birth in this previous study [1]. This phenomenon
is seen worldwide: 87% of all of 707 hemorrhagic strokes
occurred during parturition or postpartum in pregnant women
in the USA [4]; 65% of all of 74 deaths from SAH occurred
during parturition or postpartum in pregnant women in the UK
[5]; two of three SAHs occurred postpartum in pregnant
Taiwanese women [6]; and 57% of all of 13 aSAH occurred on
GW 32 or later in pregnant Japanese women [7]. Thus,
aneurysms may be most likely to rupture in a limited stage of
pregnancy, i.e., during parturition and puerperium. Indeed in a
Swedish cohort, the relative risk of SAH around delivery (from
2 days before to 1 day after delivery) was 46.9 (95% CI = 19.3 –
98.4) compared with unexposed (non-pregnant and early
pregnant) women, and the risk of aneurysm rupture increased
with advancing gestation [8]. The estimated incidence of SAH
is approximately 15-fold higher for parturient and postpartum
women than for pregnant women in the USA [9].

As both the circulating blood volume and the risk of
aneurysm rupture increase with advancing gestation [8,10],
the increased blood volume may be associated with the
increased risk of aSAH. During parturition, 500 to 700 mL of
blood is believed to move from the uterus to the general
circulation with each labour pain. Retention of water in the
interstitial space occurs physiologically in pregnancy. The
process involved in the retention of water is reversed by
parturition and excess water in the interstitial space returns
into the intravascular space, causing expansion of the
circulating blood postpartum, as evidenced by the decrease in
haematocrit value postpartum [11]. Theoretically, therefore,
circulatory instability is likely to occur during the perinatal
period, especially in women undergoing vaginal delivery.

However, it is unclear at present whether elective caesarean
section before onset of labour contributes to the avoidance of
aSAH. The average annual risk of aSAH is 0.95% for Japanese
patients with multiple small (<5 mm in size) unruptured
aneurysms and several-fold higher than that of 0.95% for
Japanese subjects with aneurysms ≥ 4.0 mm in diameter [12].
In addition, smoking, family history of SAH, and advanced

maternal age are all risk factors of SAH/aneurysm rupture
[3,8,13]. Therefore, our patient elected to undergo
prophylactic caesarean section.

There is currently no evidence to support prophylactic
caesarean section for the avoidance of aSAH. However,
literature reports suggested that the risk of aSAH was higher in
the perinatal period compared to pregnancy remote from
term.
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