Childs Nerv Syst (2014) 30:2147-2150
DOI 10.1007/500381-014-2473-9
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Abstract

Background Maternal autoimmune thrombocytopenic purpu-
ra (AITP) can cause fetal intracranial hemorrhage.

Case report A 19-year-old primigravida was referred to our
institution for prenatally detected ventriculomegaly at 30th
week of gestation. Her personal and family histories were
unremarkable. Her platelet count was 54 x109/L. Fetal
neurosonography showed intraparenchymal hemorrhage.
AITP was diagnosed in the mother and platelet count de-
creased at 34 x 109/L. Patient was treated with methylprednis-
olone and intravenous immunoglobulin. She delivered a
2,340-g infant at 37 weeks with elective cesarean section.
The platelet count of the newborn was 181x109/L and
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coagulation tests were normal. No antiplatelet specific anti-
bodies were detected in cord blood. Postnatal MRI evaluation
confirmed grade IV intracranial hemorrhage. The newborn
baby has suffered from mild spasticity and seizures.
Conclusions Clinicians must be vigilant about the catastroph-
ic fetal complications of maternal AITP; a close follow-up
with a multidisciplinary cooperation between obstetricians,
hematologists, and neonatologists must be warranted.
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Introduction

Intracranial hemorrhage (ICH) refers to hemorrhage any-
where within the cranium and is most commonly iden-
tified prenatally as intraventricular hemorrhage [2, 13].
The incidence of fetal ICH is unclear, although an
estimate of 0.46 per 1,000 deliveries and 0.9 per
1,000 pregnancies has been reported [2, 11].
Predisposing factors of fetal ICH include fetal coagula-
tion disorders, thrombocytopenia, maternal trauma, he-
reditary coagulation factor deficiency, and genetic disor-
ders [12, 15]. However, the exact cause cannot be
explained in half of the cases [2, 15]. Fetal thrombocy-
topenias, including those due to maternal autoimmune
thrombocytopenic purpura (AITP) and fetal and neonatal
alloimmune thrombocytopenia (FNAIT), can cause neo-
natal ICH. Contrasting to severe FNAIT, a predictable
cause of ICH, the fetal ICH secondary to AITP is
exceptional, and few cases have been reported [8, 9,
20, 21].

Herein, we report a case of prenatally diagnosed fetal ICH
secondary to maternal AITP, and review of the related
literature.
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Case report

A 19-year-old primigravida was referred to our institution for
fetal ventriculomegaly, and intracranial lesion suspicious for
ICH at 30th gestational week. She had no history of trauma,
bleeding disorders, or drug use. Initial screening ultrasonog-
raphy (US) at 20th week was normal. Laboratory tests for
perinatal infections were negative. Total blood count showed a
platelet count at 54x 10°/L, hemoglobin at 11 g/L, and white
blood cell (WBC) at 12 x 10°/L. Fetal US at 30th week showed
a single, viable fetus concordant with its week at breech
presentation. On neurosonography, a hyperechoic mass with
a size of 1619 mm located at the left periventricular parietal
lobe, suggestive of intraparenchymal hemorrhage was dem-
onstrated (Fig. 1a). Hydrocephaly resulting from dilatation of
bilateral lateral, third and fourth ventricles, and cisterna magna
was observed. The inner walls of all ventricles were seemed to
be thickened with an increased echogenicity (Fig. 1b).
Uteroplacental Doppler US of fetal and maternal vessels was
normal. Fetal nonstress test was nonreactive. Fetal magnetic
resonance imaging revealed the left frontoparietal hemorrhage
extending into dilated lateral ventricle (grade IV) with
tetraventricular hydrocephaly (Fig. 2).

The patient was sent to the hematology clinic for thrombo-
cytopenia evaluation, and AITP was diagnosed. Since her
platelet count decreased to 30x 10%/L, methylprednisolone
(1 g/kg) and intravenous immunoglobulin (IVIG) (1 g/kg)
were administered. Her platelet count progressively reached
up to 130x10%/L at the seventh day of treatment. Her treat-
ment was discontinued, and platelets count remained between
120x 10°/L and 137 10’/L without additional treatment. Her
antenatal follow-up was uneventful, albeit fetal hydrocephaly,
and cortical thinning progressed. At 37th gestational week,
she gave birth to a 2,340-g boy with APGAR scores of § and
10 at the first and fifth minutes, respectively, with elective
cesarean section. Aside from bulging fontanel, physical ex-
amination of the infant was unremarkable. The platelet count
of the newborn at birth was 181x10°/L. WBC and hemoglo-
bin were 9.26x10°/L and148 g/L, respectively. The direct

Fig. 1 a Transabdominal US of
the 30-week fetus shows
hyperechogenic intraparenchymal
hemorrhage at left frontoparietal
region on coronal image. b
Transabdominal US of the 30-
week fetus shows bilateral lateral
and third ventricular dilation and
hyperechogenic subependymal
areas. The arrow indicates blood
clot in the third ventricle
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Fig. 2 T2-W HASTE axial image at 30 gestational weeks shows
hypointense parenchymal hemorrhage on the left frontoparietal white
matter and intraventricular hemorrhage (arrows) in the left lateral ventri-
cle with hydrocephaly (small arrows)

Coombs test was negative. Peripheral blood smear showed
normal leukocyte differentiation. The prothrombin time, acti-
vated partial thromboblastin time, in vitro bleeding time with
PFA-100, and factor XIII levels were within normal limits. No
antiplatelet antibodies including antiplatelet auto antibodies
and alloantibodies were detected in cord blood. In addition,
human platelet antigen (HPA) genotype studies in parents
showed that the mother’s platelets were HPA-1aa/HPA-3bb/
HPA-5 aa/HPA-15bb, and the father’s platelets were HPA-
laa/HPA-3ab/HPA-5 aa/HPA-15aa. Therefore, the fetus had
50 % risk to be HPA-3 incompatible and 100 % risk to be
HPA-15 incompatible with its mother. Nevertheless, no HPA-
3 or HPA-15 alloantibodies were identified in maternal serum
2 weeks after delivery and 1.5 months later. Postnatal MRI
examination confirmed the prenatal diagnosis by showing left
frontoparietal grade IV hemorrhage with hydrocephaly
(Fig. 3).

One-month-old baby underwent a ventriculoperitoneal
shunt operation due to worsening symptoms of hydrocephaly.
The patient had mild spasticity and seizures on neurological
examination with abnormalities on electroencephalogram. He
was treated with antiepileptic drugs. The maternal platelet
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Fig. 3 Postnatal brain MRI of 1-
day-old boy: grade IV
hemorrhage is shown with late
subacute intraventricular
hemorrhage (white arrows) with
hydrocephaly (black arrows)
which is hyperintense on T1-W
and hypointense on T2-W axial
image with chronic parenchymal
hemorrhage on left frontoparietal
periventricular region (small
arrows)

counts at postpartum varied between 119x10%/L and 149x
10°/L.

Discussion

Mild thrombocytopenia which is a common problem during
pregnancy has been reported many harmful effects on both
mother and fetus [4]. The main goal of managing thrombocy-
topenia during pregnancy is to make an accurate differential
diagnosis between gestational thrombocytopenia and other
etiological factors including AITP, preeclampsia, and system-
ic lupus erythematosus. Gestational thrombocytopenia is the
most common anomaly which accounts for 70-80 % of the
cases of thrombocytopenia during pregnancy [19]. It generally
occurs in the mid-second to the third trimester, with an unclear
pathogenesis. No confirmatory laboratory tests are available,
and the diagnosis is one of exclusion [4]. It has been postu-
lated that the diagnosis of gestational thrombocytopenia is
unlikely when the platelet count is lower than 50x 10°/L [4].
AITP is a relatively common autoimmune disease among
women of child-bearing age and is characterized by a low
platelet count and minor bleeding disorder at an estimated
frequency of 1-10 of every 10,000 pregnancies [1]. AITP is
caused by IgG antiplatelet autoantibodies that recognize plate-
let membrane glycoproteins. During pregnancy, maternal an-
tiplatelet antibodies can cross the placenta and induce fetal and
neonatal thrombocytopenia [1]. Clinical experience regarding
fetal/neonatal ICH associated with AITP has largely been
derived from neonatal series. Payne et al. [16] reviewed six
previously reported cases of neonatal ICH in pregnancy com-
plicated by AITP, and Gill and Kelton [5] also reviewed 11
cases. Total of 22 neonatal ICH cases with maternal ITP had
been previously reported. The overall incidence of neonatal
ICH in infants of mother with AITP is reported in the range of
0 to 2.9 % [3]. Neonatal ICH secondary to maternal AITP

generally occurs after the second day of life when the platelet
count reaches its nadir. This suggests that the incidence of ICH
occurring in utero seems to be extremely low. Although,
catastrophic ICH may be rarely observed, there is no maternal
serological test and clinical features that can reliably predict
neonatal counts [10]. Koyama et al. [10] analyzed a total of
127 pregnancies in 88 women with AITP and found that the
only strong predictor of FNAIT is the occurrence of FNAIT
with previous sibling.

The fetal ICH secondary to maternal AITP is an extremely
rare event. One of the documented cases has been reported
recently by Koyama et al. [9] in a 38-year-old woman. Rios
et al. [18] describe a case of prenatally diagnosed subdural
hematoma in pregnant woman with a hidden maternal auto-
immune thrombocytopenia. In Koyama’s report, despite intra-
venous immunoglobulin and steroid treatment, the infant had
severe thrombocytopenia (9% 10°/L). Similarly, the infant pre-
sented in the Rios et al.’s publication had severe thrombocyto-
penia and widespread purpura [18]. In contrast, the platelet count
of the infant in our case was normal at birth and thereafter. This
observation probably reflects unpredictable response of fetal
platelet count to maternal IVIG therapy. IVIG can cross the
placenta and interact with fetal antibodies, and Fc receptors on
the placental surface [14, 17]. Kaplan et al. [7] evaluated the
effect of IVIG on fetal platelet count and found no benefit. In
contrast, Howman et al. [6] reported a case of AITP with an
affected infant successfully treated with weekly intravenous
immunoglobulin. Despite the encouraging results with [VIG in
fetus with alloimmune thrombocytopenia with a near 100 %
success rate, the role of the therapy in AITP for preventing
ICH is yet to be determined.

The presented case seems to be misdiagnosed as gestational
thrombocytopenia before referring to us. There was no evi-
dence for a diagnosis of anti-HPA alloimmunization according
to laboratory results, since no antiplatelet alloantibodies were
identified in maternal serum 2 weeks after delivery and
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1.5 months later, despite possible HPA-3 and HPA-15 incom-
patibilities (both system being known for their possible asso-
ciation with severe FNAIT). Nevertheless, such negative re-
sults cannot totally exclude this differential diagnosis although
this would not explain the mother’s thrombocytopenia.

The antenatal management of fetus suspicious of having
AITP-induced thrombocytopenia is not well established.
Since the determination of fetal platelet levels with umbilical
cord sampling is discouraged due to the fact that risk of
procedure outweighs the benefits; the effect of maternal treat-
ment on the fetal platelet levels remains speculative. As men-
tioned before, the role of corticosteroids and IVIG in increas-
ing fetal platelet count is inconclusive. As our case implied,
maternal administration of IVIG may have salutary effect,
since it increases both maternal and fetal platelet count.
Evidence for a protective effect of cacsarean section reducing
the risk of ICH is lacking. However, in women with a previous
child with an ICH, elective caesarean section at near term is
usually offered.

As a conclusion clinicians must be vigilant about the cat-
astrophic fetal complications of maternal AITP; a close
follow-up with a multidisciplinary cooperation between ob-
stetricians, hematologists, and neonatologists must be
warranted.
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