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ABSTRACT
: Fetal and Neonatal Alloimmune Thrombocytopenia (FNAIT) is a disease that affects babies.
Article info: In FNAIT, the platelet count is decreased because the mother’s immune system attacks her
Received: 11 Nov 2021 ¢ fetus platelets. A low platelet count increases the risk of bleeding in the fetus and newborn.
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FNAIT is the leading cause of severe thrombocytopenia in the fetus and neonate. The

most severe complication of FNAIT is intracranial hemorrhage, which occurs in 10%-20%
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of symptomatic infants. If the bleeding occurs in the brain, there may be long-term effects.

The Pathophysiology of atraumatic fetal Subdural Hematoma (SDH) remains unknown.
It is extrapolated from the SDH of a shaken baby syndrome in infants. A detailed prenatal
Keywords: :  investigation is crucial to elucidate the underlying etiology, which may be associated with a
Fetal-neonatal alloimmune better prognosis. We present a case of antenatally diagnosed SDH secondary to FNAIT that
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was normal up to one month after follow-up.

Introduction

etal and Neonatal Alloimmune Thrombo-
cytopenia (FNAIT) is a disease that affects
babies. FNAIT is the leading cause of severe
thrombocytopenia in the fetus and neonate.
The most severe complication of FNAIT is in-
tracranial hemorrhage, which occurs in 10%-
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20% of symptomatic infants. If the bleeding occurs in
the brain, there may be long-term effects [1, 2].

Fetal Intracranial Hemorrhage (ICH) may result in sig-
nificant fetal and neonatal mortality and long-term neu-
rological morbidity in surviving babies. The estimated
incidence is 0.6-1/1,000 [3-5]. Still, the true incidence
is difficult to ascertain because of under-diagnosis and
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the varied description used in the literature, including
fetal stroke, prenatal cerebrovascular disorder, or inclu-
sion in the series of perinatal stroke and perinatal brain
injury [6]. Depending on the anatomical location, ICH
may be sub-classified into intra-ventricular, intra-cere-
bral, cerebellar, subarachnoid, and subdural [7]. A Sub-
dural Hematoma (SDH) is a bleeding condition in which
a collection of blood gathers between the inner layer of
the dura mater and the arachnoid mater of the menin-
ges surrounding the brain. It usually results from tears
in bridging veins that cross the subdural space. Hemor-
rhage in a subdural location has been mainly related
to maternal trauma, often causing utero-placental or
other fetal injuries [8].

FNAIT is caused by maternal antibodies raised against
alloantigens carried on fetal platelets. Platelets are
blood cells, i.e., essential in helping blood clot. All plate-
lets have natural proteins on their surface called Hu-
man Platelet Antigens (HPAs). Half of these antigens are
inherited from the mother and half from the father in
babies. Some of the baby’s platelets can cross into the
mother’s bloodstream during pregnancy.

In most cases, this does not cause a problem. But in
cases of FNAIT, the mother’s immune system does not
recognize the baby’s HPAs inherited from the father and
develops antibodies; it can cross the placenta and attack
the baby’s platelets. These antibodies are called anti-
HPAs, and the commonest antibody implicated is anti-
HPA-1a; however, there are other rarer antibody types.
The baby’s platelets may be destroyed if this happens,
causing their platelet count to fall dangerously low [9].
Numerous cases are mild; however, FNAIT is a signifi-
cant cause of morbidity and mortality in newborns and
is the most common cause of intracranial hemorrhage
in full-term infants.

Advances in ultrasound imaging have increased this
entity’s prenatal detection, which is generally associ-
ated with poor prognosis [7]. Ultrasonography can be
used to detect, classify, and monitor the progression of
various types of ICH [5]. The overall adverse perinatal
outcomes of fetal SDH include stillbirth, neonatal death,
and abnormal neurological development [3, 10, 11].
Recognition is important because of the potential for
poor outcomes with the consequent implications for
pregnancy management and the possibility of recur-
rence in future pregnancies in conditions such as alloim-
mune thrombocytopenia [6]. VIG (intravenous immune
globulin) should be provided to women whose preg-
nancies are at risk of FNAIT. Following one pregnancy
affected by FNAIT, maternal IVIG would normally be
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first-line therapy in the subsequent pregnancy at 1g/kg/
week from 18 weeks of gestation [12, 13]. In continu-
ing pregnancies, the elective cesarean section should
be planned after 36 weeks’ gestation, depending on the
ultrasound finding, to reduce the possible risk of further
intracranial bleeding during labor [14].

Case Presentation

The case was a pregnant woman referring to our
center due to fetal intracranial hemorrhage reported
in fetal ultrasound at 36 weeks gestation. Mother was
a 32-year-old woman, Gravida 3 and Parity 2. She re-
ported no history of medical diseases and drug usage
during this pregnancy. Furthermore, she had no history
of trauma to the abdomen. She had two normal-term
vaginal deliveries in obstetric history without any prob-
lem in her fetuses. General physical examination was
regular. Hemoglobin (Hgb), platelet count, and coagu-
lation factors were normal in her lab tests. In our cen-
ter, fetal ultrasound showed a 40x28 mm hyper-echoic
mass in the brain in the posterior fossa (right occipital
lobe) without vascular components, suggestive of sub-
dural hematoma (Figure 1). It had a compressive effect
on the cerebellum and caused the cerebellum to shift.
Fetal growth and amniotic fluid volume were average.
No ventriculomegaly and hydrocephalous were detect-
ed. We detected no fetal anomaly.

Moreover, other structures of the Central Nervous Sys-
tem (CNS) were normal in ultrasound. Middle Cerebral
Artery (MCA) Doppler indices and infections lab tests
were normal. In serial ultrasound, the size of the lesion
was stable. Finally, pregnancy terminated at 38 weeks
gestation with cesarean section.

The baby girl weighing 3000 grams was born with a
good APGAR score and normal PH in ABG. After birth,
the neonate was visited by a pediatrician and neurosur-
geon. The neonate presented no change in the level of
consciousness, nausea, and vomiting. Her reflexes were
healthy in physical examination. No focal neurological
signs and Fontanella bulging were detected.

Additionally, her head circumference was normal. We
did not find any signs of bleeding in other organs in gen-
eral physical examination. Brain ultrasound demonstrat-
ed a 25x50 mm subdural hematoma in the right occipital
lobe with pressure effect on the cerebellum; however,
without active bleeding in the brain, intra-ventricular
hemorrhage, hydrocephalous, or increased intracranial
pressure. She received anticonvulsant prophylaxis.

Head circumference was serially checked, i.e., normal.
In the serial examination and fetal brain ultrasound, the
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Figure 1. Cerebral subdural hematoma in the right occipital lobe

size of the hematoma was stable. The neonate tolerated
breastfeeding. Hgb, coagulation profile, and TORCH study
were normal in her lab tests, and COVID-19 PCR was neg-
ative, but she had thrombocytopenia (platelet: 72,000).
With the diagnosis of FNAIT, IVIG was started. Her plate-
let increased after 4 doses of IVIG to 160,000. Also, during
admission, she underwent phototherapy due to hyper-
bilirubinemia. After 10 days, the neonate was discharged
with good condition, normal platelet, and the hematoma
was 45x25 mm. The size of the hematoma decreased in
follow-up and completely disappeared after a month in
brain MRI. After one month, her neurological examina-
tion and platelet count were normal. Long-term follow-
up is needed for further neurological evaluation.

Discussion

Fetal ICH is a rare condition. With the widespread use
of obstetric ultrasound, many cases of fetal intracranial
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hemorrhage have been detected in utero before the
onset of labor [14]. ICH in the fetus can be intra-axial
or extra-axial [4]. As many of these cases were associ-
ated with placental abruption, or Intrauterine Growth
Retardation (IUGR), the exact hypoxic/asphyxic patho-
genesis that is often relevant in newborns was hypoth-
esized to be so in fetuses [15, 16]. In other cases, fetal
ICH has been linked to fetal thrombocytopenia or co-
agulation disorders [17, 18]. Hemorrhage in a subdural
location has been mainly related to maternal trauma,
often causing utero-placental or other fetal injuries [8].
Minor maternal trauma resulting from, e.g., abdominal
massage has also been related to intracranial, especially
subdural hemorrhage [19, 20].

Furthermore, fetal intracranial hemorrhage has also
been described in association with various maternal
pathologies, such as pancreatitis, cholecystectomy, sei-
zures, and cytomegalovirus infection. It has also been
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associated with amniocentesis [14]. However, many
cases remain unexplained [1]. Identifying the specific
etiology is essential, as it may change the course of the
current pregnancy or impact future pregnancies [6].
The workup of any fetal abnormality requires a detailed
history, including all forms of trauma; direct questions
regarding injury are essential, as adverse fetal conse-
guences may be seen with even minor degrees of dam-
age [14, 21-23]. A complete record of maternal drugs of
abuse such as cocaine or methamphetamine usage and
over-thecountermedications such as aspirin is needed.
Coumadin should rarely be encountered in pregnancy,
but heparin is used in patients with thrombophilia 6]. In
pregnant females, factor V Leiden and SSA/SSB antibody
positivity and full-blown systemic lupus erythematous
are causes of thrombophilia and the rare but potentially
devastating paroxysmal nocturnal hemoglobinuria [24].
FNAIT is the most frequent cause of isolated severe
thrombocytopenia in the fetus and neonate [25-27]. It is
generated by maternal alloantibodies against antigens
of paternal origin on fetal platelets, resulting in platelet
destruction and severe fetal and neonatal thrombocy-
topenia [28]. The most feared complication of severe
neonatal thrombocytopenia is ICH; it occurs with an
incidence of 14%-20% in untreated first pregnancies af-
fected by FNAIT [29-31]. Most of these hemorrhages
arise at the end of the second trimester, and clinical out-
comes are devastating in most cases [32, 33].

Ultrasound is the initial screening modality for fetal
anatomy. The differential diagnosis of some of the so-
nographic findings in ICH is broad. MRI helps exclude
ICH and confirm its presence; however, it is an expen-
sive imaging modality and not always locally available
[6]. The main treatment goal in FNAIT is to prevent ICH
from occurring either antenatally or during delivery. A
non-invasive strategy with the antenatal weekly injec-
tion of IVIG given to the mother is nowadays considered
the optimal antenatal management in FNAIT.

Invasive approaches with repeated fetal blood sam-
pling and intrauterine platelet transfusions are associ-
ated with procedure-related complications such as rup-
ture of membrane, bleeding from the puncture site, and
acute fetal distress and are no longer regarded as pri-
mary management options [34-36]. In the USA, fetuses
with ICH are delivered by cesarean section to avoid ad-
ditional bleeding due to head compression during labor
and vaginal delivery [6]. The route of delivery in our case
was a cesarean section.

In a study by Cheung et al. [7], the typical neurological
outcome was observed in 58% of the survivors, whereas
the remaining 42% had neurological morbidity. Optimi-
zation of antenatal care and avoidance of trauma to
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reverse or reduce further bleeds may be contributing
factors for better outcomes in cases with determined
bleeding tendencies.

Non-invasive antenatal treatment of FNAIT with week-
ly maternal IVIG and, if necessary, postnatal transfu-
sion of matched platelets is safe and effective (matched
platelets to non-bleeding neonates with a platelet count
of <20000 and bleeding neonates with a platelet count
<50000). In general, postnatal administration of IVIG can
be helpful in addition to platelet transfusion [37, 38].

Conclusion

FNIT is the most common cause of severe thrombo-
cytopenia and ICH among term infants. To prevent the
devastating and potentially life-threatening manifesta-
tions of the disease, the goal is to initiate treatment
early. A diagnosis should be considered for any neonate
with unexplained thrombocytopenia. Once the diagno-
sis is established, it is known that all subsequent preg-
nancies are at risk for severe disease.
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