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Key Clinical Message

We present a case in which to of fetal subdural hematoma developing despite

that the maternal the prothrombin time by international normalized ratio (PT/

INR) during pregnancy was within the normal range.
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Introduction

In pregnant women with mechanical heart valve replace-

ment, anticoagulation is essential for the prevention of

maternal thromboembolism. A study on the use of hepa-

rin alone throughout pregnancy showed that thromboem-

bolic complications and maternal death occurred in 25%

and 6.7% of subjects, respectively [1]. Because the preven-

tive effect of heparin on thrombosis is uncertain, switch-

ing to oral administration of warfarin is necessary [2].

Because warfarin crosses the placenta, it can cause com-

plications in both mothers and fetuses. However, oral

administration of this drug at a dose below 5 mg/day is

associated with a low frequency of complications and was

reported to be relatively safe [3].

We present a case of warfarin-associated fetal subdural

hematoma at 31 week of gestation.

Case

A 27-year-old woman, gravida 2, para 1, had undergone

aortic valve replacement (mechanical) for aortic regurgita-

tion at the age of 10 years. Since then, she had been

receiving anticoagulation with warfarin, 5 mg/day. During

the previous pregnancy, she received a combination of

warfarin and heparin for anticoagulation, and the preg-

nancy and delivery were uneventful for both mother and

infant. As with the previous pregnancy, oral administra-

tion of warfarin was switched to continuous intravenous

infusion of heparin in the fifth week of gestation. In the

12 weeks of gestation, oral administration of warfarin was

resumed at a dose of 3 mg/day, and then, the dose was

increased to 4.5 mg/day. The activated partial thrombo-

plastin time (APTT) was maintained between 50 and

60 sec during heparin use, and prothrombin time by

international normalized ratio (PT/INR) was maintained

between 1.5 and 2.0 during oral administration of warfa-

rin. On the fifth day of the 31 week of gestation, ultraso-

nography revealed mild enlargement of the left lateral

ventricle of the fetus, measuring 1.0 cm, and it was found

to have further enlarged to 1.5 cm on the fifth day of the

33 weeks of gestation (Fig. 1). Magnetic resonance imag-

ing (MRI) performed on the first day of the 35 week of

gestation revealed bilateral intracranial subdural hema-

toma in the fetus, and the left ventricle was found to have

enlarged due to compression by the hematoma (Fig. 2).
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We determined that the fetal intracranial subdural hema-

toma had been caused by fetal intracranial hemorrhage

associated with warfarin administration to the mother.

On the same day, warfarin was discontinued and replaced

with continuous intravenous infusion of heparin. Cardiot-

ocography (CTG) showed that the fetal conditions were

favorable and no anemia was observed based on the mea-

surement of middle cerebral artery peak systolic velocity

(MCA-PSV). On the second day of the 36 weeks of gesta-

tion, the mother underwent elective induction of delivery

with oxytocin in response to her desire for a vaginal

delivery. A male infant of 2648 g, with Apgar scores of 8

and 9 at 1 and 5 min, respectively, was delivered and

umbilical arterial blood pH was 7.266. He had good mus-

cle tone with no apparent paralysis of the limbs. Both res-

piration and circulation were well maintained. Because

the infant had a hemoglobin level of 7.0 mg/dL, PT/INR

of 4, and APTT of 105 sec, showing anemia and abnor-

mal coagulation parameters, red cell concentrate and

fresh-frozen plasma were transfused. At 3 days of age, he

underwent cranial surgery with bilateral subdural hema-

toma removal. At present, 4 months after birth, he

remains asymptomatic with no motor deficits or growth

problems restriction.

Discussion

The earlier reported causes of fetal subdural hematoma

include changes in maternal blood pressure, epilepsy,

abdominal trauma, placental abruption, treatment with or

exposure to certain drugs (e.g., warfarin and cocaine),

intrauterine infections, thrombocytopenia, coagulopathies,

hydrops fetalis, and congenital vascular malformations

[4]. In our case, the hematoma developed after resump-

tion of warfarin treatment. Because there were no causes

other than this drug, warfarin-associated fetal intracranial

subdural hematoma was diagnosed. Warfarin can cause

fetal intracranial hemorrhage even at a daily dose as low

as 5 mg or less. It was suggested that findings of ventricu-

lar enlargement on intensive ultrasonography and fetal

MRI are useful for early detection of fetal intracranial

hemorrhage.

Although PT/INR was adequately maintained between

1.5 and 2.0 on oral warfarin at a dose of 4.5 mg/day for

anticoagulation after mechanical heart valve replacement,

fetal intracranial hemorrhage occurred. These patients are

at a high risk of thromboembolism, and it is recom-

mended that warfarin should be switched to heparin ther-

apy during the 6–12th week of gestation for the concern

of teratogenicity and 2–3 weeks before delivery for possi-

ble maternal and/or fetal hemorrhages during delivery.

During other periods, the use of warfarin is recom-

mended [2]. However, because warfarin can cross the pla-

centa, there is concern over the impact of this drug on

the fetus. The incidence of warfarin-associated fetal intra-

cranial hemorrhage is very low, but a few cases have been

reported [5–8]. In a study that Bian et al. [3] conducted

on the relationship between warfarin dosage and fetal

complications, neither stillbirth nor neonatal death

occurred in 58 pregnant women whose PT/INR was

maintained between 1.5 and 2.0 on a warfarin dosage of

less than 5 mg/day, and the clinical courses were favor-

able in both mothers and fetuses. Based on this, Bian

Figure 1. Head of the fetus at the 33 weeks of gestation.

Transabdominal ultrasonography reveals enlargement of the left

lateral ventricle and hematoma in the right subdural area.

Figure 2. Head of the fetus in the mother’s pelvis. The T2-weighted

MRI images show hematoma in the bilateral subdural areas and

enlargement of the left lateral ventricle due to compression.
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et al. reported that a warfarin dosage below 5 mg/day is

relatively safe [9, 10]. However, there are also reports of

fetal intracranial hemorrhage occurring in gestations of

women whose PT/INR was maintained at ~2 on a warfa-

rin dosage of less than 5 mg/day [11], as seen in our case.

Thus, the safety of the fetus cannot be guaranteed by

either a low warfarin dosage or adequately maintained

PT/INR.

Ultrasound examination and identification of enlarge-

ment of the lateral ventricle by fetal MRI are considered

useful for early identification of fetal intracranial hemor-

rhage. Fetal intracranial hemorrhage was suspected in the

31 weeks of gestation on ultrasonography, and a live

infant was delivered in the 36 weeks of gestation. Our

search of PubMed revealed six reported cases of fetal

intracranial hemorrhage associated with warfarin. Only

one of these infants was born alive, making our case to

be the second. Fetuses with a diagnosis of intracranial

hemorrhage have a very poor prognosis (Table 1). We

detected mild enlargement of the lateral ventricle in the

fetus at 31 weeks of gestation, and further enlargement

was observed 2 weeks later. It is not physiologically possi-

ble for fetal lateral ventricle enlargement to occur in the

third trimester and asymmetric enlargement does not

occur at any time during gestation. Therefore, we sus-

pected fetal intracranial hemorrhage, which led to MRI

diagnosis at the 35 weeks of gestation. In the other live-

born infant, reported by Matsuda et al. [7], fetal intracra-

nial hemorrhage was diagnosed by ultrasonography and

MRI in the 31 weeks of gestation, and cesarean section

was performed after corticosteroid administration. Our

patient delivered a live infant and the neurological prog-

nosis is favorable at present. However, when the lateral

ventricle in the fetus showed progressive enlargement on

the fifth day of the 33 weeks of gestation, we should pos-

sibly have performed MRI immediately and then deliv-

ered. Because all seven cases of fetal intracranial

hemorrhage associated with warfarin, including the infant

in our case, show enlargement of the ventricles, caution is

necessary when interpreting ultrasound findings of

enlarged ventricles during the use of warfarin. Moreover,

when an enlarged ventricle is detected, fetal MRI should

immediately be performed to make a definitive diagnosis

[4].

In conclusion, even when PT/INR is adequately main-

tained on oral warfarin at a dose of less than 5 mg/day,

fetal intracranial hemorrhage can occur. The course of

our patient suggests that early detection of fetal intracra-

nial hemorrhage requires intensive ultrasonography, and

that fetal MRI is useful in cases with findings suggestive

of intracranial hemorrhage. Although the use of warfarin

is essential for reducing the risk of thromboembolism and

maternal death in pregnant women with mechanical heart

valve replacement, it is important to sufficiently counsel

these women regarding the possible effects of this drug

on the fetus.
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