
Case report

Prenatal stroke in a neonate heterozygous for factor V Leiden mutation
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Abstract

The authors report an infant with congenital hemiplegia associated to heterozygousity for factor V Leiden. Prenatal stroke in the left

cerebral hemisphere was diagnosed by ultrasonography at the 28th week of pregnancy, and followed up until birth. Although neonatal

neurologic examination was normal, a moderate right hemiparesis developed along the 1st months of life. Coagulation studies performed in

the neonatal period and at the age of 18 months revealed activated protein C resistance due to factor V Leiden mutation (R506Q). There are

some previous reports of stroke associated to this mutation in near or at term neonates, but to our knowledge this is the stroke detected at the

most early stage of fetal development.
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1. Introduction

The widespread use of intrauterine ultrasonography and

other neuroimaging techniques has led to a better recog-

nition and diagnosis of perinatal stroke [1–3]. This is

defined as occurring between 28 weeks gestation and 7 days

of age. Its incidence is considered to be 4/1000 live births

[4], although this figure is probably underestimated because

of variations in the presentation and difficulties in diagnosis

[4,5]. Despite the presumed importance of perinatal stroke

as the cause of static cerebral disease of childhood [4], the

vascular derangements that lead to ‘in utero’ stroke remain

unknown in most cases. In the past decade there has been

increasing evidence that acquired and genetic prothrombo-

tic risk factors play a role in perinatal stroke [6–12].

Furthermore, a recent study from the Canadian Stroke

Registry indicated that a number of thrombophilias posed a

significant threat to the developing brain, including

antithrombin III, Protein C and Protein S deficiencies,

hyperhomocystinaemia, and factor V Leiden (FV-L) and
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prothrombin 20210A mutations [13]. In this report we

describe the occurrence of stroke in a fetus at the 28th week.

After birth, the neonate and his mother were shown to have

activated protein C resistance due to heterozygousity for

FV-L. This case adds to several previous reports of the

association of FV-L and stroke in a developing brain.
2. Case report

A 33-year-old, healthy secundigravida with no relevant

personal or family history underwent an ultrasonographic

study at the 25th week of an otherwise uneventful

pregnancy. The study showed normal brain echodensity.

An ultrasonography was performed again, at the 28th

week, because of mild but persistent abdominal discomfort

during the two previous days. It showed a peri-intraven-

tricular hemorrhage on the left side (Figs. 1 and 2),

suggestive of hemorrhagic infarction. This image evolved

to a porencephalic cyst in the following weeks (Fig. 3) and

remained stable until birth. No abnormalities were found in

other parts of the body. The abdominal discomfort

subsided spontaneously a few days later. Blood studies in
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Fig. 1. Cranial ultrasonography at the 28th week of gestation (axial section

through the mid-portion of the cerebral hemispheres) the left lateral

ventricle is larger than the right one, with an irregular echogenic image of

29!11 mm, compatible with a peri-intraventricular hemorrhage.

Fig. 3. Cranial ultrasonography 4 weeks after the initial hemorrhage (axial

section through the cerebral hemispheres): the previous image has evolved

into a cystic cavity in the left frontoparietal area (arrowhead).
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the mother, including serological screening for TORCH,

were normal. Fetal growth proceeded at a normal rate and

the pregnancy continued uneventful until term. A male

infant was born at 39 weeks gestation by uncomplicated

vaginal delivery. The neonate was in good condition and

had no problems following delivery. Apgar scores at 1 and

5 min were, respectively, 9 and 10. The pathologic analysis

of the placenta did not reveal abnormalities. Neurological

examination and behaviour in the 1st day of life were

appropriate for gestational age. The neonate did not show

abnormal neurological signs or symptoms during the 1st

week of life.

Serum electrolytes, blood glucose,urea, nitrogen, creati-

nine, liver function tests, ammonia, lactate, pyruvate,

aminoacid profile, and TORCH screen were normal. The

urinary screening for toxic substances, aminoacids and

organic acids did not disclosed abnormalities. On follow-up,

a mild right hemiparesis began to appear by the 3rd month,
Fig. 2. Cranial ultrasonography performed 3 days later (parasagital section

through the left cerebral hemisphere): periventricular echodensity of 42!

10 mm (arrowheads), suggestive of hemorrhagic infarction.
and was well established at 6 months of age. At 2 years of

age, despite a moderate right hemiparesis, manipulative

skills with the left hand were normal. Language develop-

ment, and social behaviour were adequate for his age.

A magnetic resonance imaging scan of the brain showed

cystic enlargement of the left lateral ventricle and loss of

subcortical white matter (Fig. 4).
Fig. 4. MRI (coronal section, T2 weighted) at 2 years of age. Porencephalic

cystic dilatation of the left lateral ventricle with loss of subcortical white

matter.
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Coagulation studies were performed in the neonatal

period and repeated at 18 months of age with similar results.

Prothrombin and activated thromboplastin times were

normal. Anticardiolipin antibodies (IgM, IgG) were not

detected in blood; activities of protein C, protein S and

antithrombin III were within normal limits. The activated

protein C resistance ratio (Coatest APC Resistance,

Chromogenix, Mölndahl, Sweden) was 1.5 (normal

O2.3). To investigate the presence of FV-L, a 267 bp

fragment of the factor V gene containing base pair 1691 was

amplified using PCR as described elsewhere [14]. The

patient was found to be heterozygous for FV-L (FV R506Q).

A search for the prothrombin G20210A gene mutation, was

negative. Although there was no family history of stroke or

venous thrombosis, coagulation studies determined the

mother and the brother of the patient as heterozygous for

FV-L.
3. Discussion

Although strokes produced before birth were described

as early as the second half of the 19th century, they have

been for long considered as exceedingly rare. At present, the

precise incidence of perinatal stroke remains unknown.

Based on the prevalence of neonatal seizures, it has been

estimated in 4/1000 live births [1,2]. However, the real

incidence may probably be higher because many children

with presumed pre or perinatal strokes usually had a normal

neonatal neurological history and showed clinical signs later

[13]. Furthermore, the history of pregnancy often gives no

clues to determine the moment at which the brain damage

occurs [15]. With the widespread use of intrauterine

ultrasonography, there has been an increasing number of

reported cases [1–4,16–18]. Our case exemplifies these

points. The stroke occurred at the 28th week of gestation,

when a ‘spontaneous’ periventricular hemorrhage, most

likely due to subcortical infarction, was detected by chance.

The pregnancy proceeded uneventful and the neonate was

born normally without neurological signs or symptoms in

the neonatal period. The hemiparesis developed gradually

over the 1st months of age, as it happens in many children

with congenital hemiplegia of presumed prenatal origin.

The etiology of most prenatal strokes is unknown. Some

pathological studies attributed them to thrombosis or to

embolism of placental origin [1,19,20]. There also seems to

be some recognized causes in a small number of fetal

strokes, like twin to twin embolization [15,21], maternal

cocaine abuse during pregnancy [22] or parvovirus infection

[23]. However, the pathogenesis of stroke in the majority of

cases has been mostly speculative. In the last decade, along

with a better knowledge of thrombophilias, there have been

increasing evidences of their association with perinatal

strokes. There are some case reports of thrombophilic

conditions that may have contributed to perinatal strokes of

obscure etiology [6–8,24]. But, most significantly, some
population-based and large series studies have shown that

a number of thrombophilias pose significant threats to

the developing brain [4,10,13,11,12,25]. The described

thrombophilic conditions associated with perinatal stroke

include antithrombin III, protein S and protein C

deficiencies, hyperhomocisteinemia, anticardiolipin anti-

bodies, and prothrombin 20210 A and FV-L mutations.

FV-L seems to be the most frequently identified, both in

case reports as well as in large series. This may be a

reflection of its high prevalence in the general population

[24]. In the case reported all known risk factors for fetal

stroke were reasonably excluded, and FV-L mutation was

shown in the neonate as well as in the mother. At difference

with other reports, the stroke occurred at an earlier stage of

fetal development [6,8,11]. This suggests that the presumed

deletereous effect of this thrombophilia may occur even in

the second trimester of pregnancy. However, the precise

role of FV-L mutation and other prothrombotic conditions,

as well as the contribution of additional environmental

factors (i.e. asphyxia, septicemia, birth trauma), awaits

future studies. To gain further insight into the pathophysio-

logy of perinatal stroke it seemed reasonable the widespread

screen of the most prevalent trombophilias, like FV-L and

prothrombin gene 20210 A in pregnant women.
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