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Prenatal diagnosis of isolated fetal cerebellar hemorrhage
associated with maternal septic shock
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Fetal cerebellar hemorrhage is a rare prenatal event and
is associated mainly with supratentorial hemorrhage. As
an isolated event, it is even more infrequent and only 13
cases are reported in literature. Several etiologies have
been described, and include vascular malformations and
neoplasms, congenital infections, alloimmune throm-
bocytopenia and blood clotting abnormalities. Interest-
ingly, three of the thirteen cases reported occurred in
anemic fetuses that underwent intrauterine transfusions.

A 19 year-old woman, gravida 1, was referred to our
intensive care unit at 26 weeks’ gestation after a diag-
nosis of pyelonephritis and severe sepsis. She subse-
quently developed circulatory failure and needed high
doses of noradrenaline to maintain blood pressure. She
also developed respiratory distress syndrome and was
maintained in mechanical ventilation for 6 days. On
admission, a fetal ultrasound scan showed no abnor-
malities. At 32 weeks, a new scan showed cerebral
ventriculomegaly (lateral atrium width of 18 mm) with
no other detectable anomalies. A magnetic resonance
imaging (MRI) was scheduled and showed an hyper-
signal on T2-weighted images in the left cerebellar
hemisphere with water restriction on diffusion imaging.
An ultrasound next showed a hyperchogenic lesion in
the left hemisphere. Five weeks later, a new MRI was
performed and showed hyposignaling in T2-weighted
and volumetric decrease in the left cerebellar hemi-
sphere, which could correspond to previous hemorrhagic
infarct (Figure 1). In both MRI scans ventriculomegaly
remained stable (lateral atrium width of 20 mm). There
was no serological evidence for cytomegalovirus, rubella
or toxoplasmosis. After full maternal recovery from
sepsis, pregnancy evolved without any other complica-
tions. Vaginal delivery occurred at 39 weeks after nor-
mal labor. A newborn was delivered in good condition
without any clinical signs of neurological impairment
with 1 and 5 min Apgar scores of 8 and 9, respectively.
Transfontanelar ultrasound confirmed ventriculomegaly
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and hyperechogenic cerebellum. There were no abnor-
mal neurologic findings at a 3-month follow-up.

Isolated cerebellar hemorrhage is a rare event,
described prenatally in only 13 cases so far (Table 1). It
is commonly described in massive central nervous sys-
tem bleeding events, such as in trauma, asphyxia, blood
dyscrasias and infection, when supratentorial regions are
also affected. It was described in 21% of 157 preterm
neonates at autopsy, but not as an isolated finding (Mar-
tin et al., 1976).

Differential diagnoses include other abnormalities
of the posterior fossa, mainly Dandy-Walker com-
plex, vascular malformations (hemangiomas, vein of
Galen aneurysm) and cerebellar tumors. The sono-
graphic appearance of cerebellar hemorrhage is that of a
hyperechogenic or hypoechogenic mass (depending on
the timing of the hemorrhage). MRI would demonstrate
a hypointense mass in T2 sequences.

Noradrenaline, which was prescribed for our patient to
treat septic shock, freely crosses the placenta and there
is animal evidence of cephalic hemorrhage and fetal
hypoxia, although at much higher doses than those used
in humans (Briggs et al., 2005). Since ischemic insults
can cause cerebellar lesions, noradrenaline may have a
causative role in this case. However, severe hypotension
in septic shock might per se cause fetal ischemia.

Thrombophilic disorders, maternal or fetal, can in
theory cause arterial thrombosis and lead to cerebellar
infarction. There is no clear explanation why it would
selectively involve cerebellar territorium.

Of notice is the finding that 3 cases (23%) occurred
in anemic fetuses after intrauterine transfusions. There
is no clear explanation for this, but maybe that the
posterior cranial circulation is more prone to ischemia,
as self-regulation of blood flow is not present in these
vessels. However, all cases occurred after intravascular
transfusions and correction of hemoglobin levels (Ghi
et al., 2003; Glenn et al., 2007).

The occurrence of intracranial hemorrhages in preterm
or growth-restricted fetuses is probably related to imma-
turity of the vascular architecture, but again there is
no explanation why these vascular events could occur
only in the cerebellar region (Glass et al., 1997; Ranzini
et al., 1998; Yüksel and Batukan, 2003).
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Figure 1—MRI images. Coronal T2 weighted in the first exam revealed high signal intensity in the left cerebellar hemisphere (top left) with
restriction on axial DWI, representing acute infarct (top right). Five weeks later, control shows volumetric decrease in the left cerebellar hemisphere
associated with areas of low signal intensity on coronal T2 weighted image corresponding to hemorrhage (bottom left). Those areas of water
restriction on DWI no longer exist (bottom right)

Table 1—Reported cases of isolated fetal cerebellar hemorrhage

Case no. Reference GA Associated findings Probable cause Short-term outcome

1 Glenn et al., 2007 19 Parvovirus infection, fetal
anemia

Cerebrovascular changes
post-transfusion

TOP

2 Glenn et al., 2007 23 Parvovirus infection, fetal
anemia

Cerebrovascular changes
post-transfusion

TOP

3 Lerner et al., 2006 21 None Cavernous hemangioma TOP
4 Malinger et al., 2006 21 Placental thrombosis, Fetal

liver subcapsular hematoma
Hemorrhagic transformation
of ischemic lesion caused
by hypercoagulability

Fetal death at
33 weeks

5 Gorincour et al., 2006 Maternal thrombophilia
(factor V Leiden)

Unknown TOP

6 Ortiz et al., 2004 Fetal hydrops Primary maternal CMV
infection

TOP

7 Yüksel and Batukan, 2003 22 Fetal growth restriction and
IV ventricle enlargement

Hemorrhagic transformation
of ischemic lesion caused
by placental insufficiency

Stillbirth

8 Hiller et al., 2003 32 Twin pregnancy,
ventriculomegaly

Unknown Livebirth

9 Ghi et al., 2003 22 Hydrops and Rh
alloimmunization

Cerebrovascular changes
post-transfusion

Neurologically
normal at 1-year old

10 Sharony et al., 1999 23 None Cavernous hemangioma TOP
11 Ranzini et al., 1998 21 HELLP syndrome at

22 weeks and TOP
Unknown (autopsy
performed)

TOP

12 Hadi et al., 1994 36 Antepartum fetal distress Unknown (autopsy
performed)

Early neonatal death

13 Jennet et al., 1990 35 Intrapartum fetal distress Unknown (autopsy
performed)

Early neonatal death

TOP, termination of pregnancy.
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In a series of eight extremely preterm newborns with
cerebellar hemorrhagic lesions, three died, three had
significant developmental delay and of the remaining
two, one developed cerebellar atrophy (Dyet et al.,
2006). Although this might be the only postnatal follow-
up study, data may not be applicable because all
newborns studied were born before 30 weeks’ gestation.
Long-term prognosis is unknown for isolated cerebellar
hemorrhage, mainly due to pregnancy terminations soon
after the diagnosis. It is more likely related to the
associated conditions and underlying etiologies, being
most severe when there is supratentorial hemorrhage and
prematurity.

It is possible that obvious or subtle central nervous
system anomalies can occur and a systematic search
for these anomalies might be warranted in situations of
maternal shock or prolonged hemodynamic instability.
Magnetic resonance imaging might be particularly useful
in these situations.
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