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Abstract

Maternal hypothyroidism is known to cause an array of complications, maternal and fetal. Some of 
them include infertility, abortion, still birth, pre-term labor, fetal distress, birth defects, low birth 
weight and low IQ. We present a case of 32-year-old multiparous woman with hypothyroidism 
whose pregnancy was terminated in mid-gestation because of development of holoprosencephaly. 
Holoprosencephaly is failure of the forebrain to divide into distinct lateral cerebral hemispheres. 
To the best of our knowledge this is the first case of holoprosencephaly associated with maternal 
hypothyroidism.
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Introduction

Maternal hypothyroidism causes various maternal 
and fetal complications like infertility, abortion, still 
birth, preterm labor, fetal distress, birth defects, low 
birth weight and low IQ. The fetus is able to produce 
thyroid hormones by 8-10 week gestation but prior 
to that time is totally dependent on maternal thyroid  
hormones [1]. The fetal gland becomes operational near 
mid-gestation [2]. We report here a singleton pregnancy 
with Alobar Holoprosencephaly in a 32-year-old 
multiparous hypothyroid woman during early pregnancy. 
Holoprosencephaly denotes an incomplete or absent 
division of embryonic forebrain into distinct lateral 
hemispheres. The prevalence of holoprosencephaly during 
embryogenesis is 1:250 and 1:16,000 in new born infants 
[3,4]. Holoprosencephaly has been classified into three 
grades of severity: Alobar Holoprosencephaly - complete 
absence of midline forebrain division resulting in a 
monoventricle and fused cerebral hemispheres. Semilobar 
Holoprosencephaly - incomplete forebrain division 
resulting in partial separation of cerebral hemispheres, 
typically, posteriorly and Lobar Holoprosencephaly 
- complete ventricular separation with focal areas 
of incomplete cortical division or anterior falcine  
hypoplasia [5].

Case Report

A 32-year-old multiparous woman P2+3 blood group O Rh 
negative presented to the Chemical Laboratory, Department 
of Pathology, Chhatrapati Shahuji Maharaj Medical 
University, Lucknow, Uttar Pradesh, India. Married for 17 
years, non-consanguineous marriage, she tested negative for 
VDRL, HIV 1 and 2, Toxoplasma, Rubella, Cytomegalovirus 
and herpes simplex virus. Fasting blood glucose was normal 
(95 mg/dl). No history of smoking or alcohol intake. Her 
first pregnancy was after eight years of marriage. Result: 
spontaneous abortion at 15-16 week gestation. Second 
pregnancy in 2000: Uneventful pregnancy delivered a 
healthy male child. Third pregnancy 2006: Conceived 
six years after second pregnancy. During early pregnancy 
she presented with excessive weight gain (90 kg - before 
pregnancy 52 kg), myxoedema, hypercholesterolemia (270 
mg/dl) and hypertension (144/90 mm Hg). Thyroid function 
test showed high Thyroid stimulating hormone (TSH), low 
tri-iodothyronine (T3) and low tetra- iodothyronine (T4) 
(Table 1). At 25-week gestation Alobar Holoprosencephaly 
was detected by ultrasonography. Parameters noted on 
ultrasound: Female fetus, head circumference 21 cm, total 
length 28 cm, foot length 5 cm corresponding to gestational 
age of 24 weeks. This pregnancy was terminated at 25-
week gestation. Weight of fetus was 625 gm. Internal 
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examination showed malformation in brain, thalami fused, 
no separation of cerebral hemispheres, mono-ventricle 
covered by thin cortex, olfactory tract not seen. These 
findings were suggestive of Alobar Holoprosencephaly. No 
malformation of any other organ was seen. Parents refused 
to get an autopsy done and karyotype was not done. Fourth 
pregnancy 2007: A year later, spontaneous abortion at six 
to eight-week gestation. Fifth pregnancy 2008: Uneventful, 
delivered a full term male child with club feet and patchy 
pneumonities at birth.

Discussion

Thyroid hormone is critical for normal fetal brain 
development, neuronal multiplication, migration and 
structural organization [2]. A lack of adequate maternal 
thyroid hormones can lead to disruption of normal brain 
growth and development in the fetus manifesting itself in a 
variety of ways such as poor cognitive development, mental 
retardation and cerebral palsy further in life [6,7]. In this 
case there are clinical features of hypothyroidism namely 
excessive weight gain, myxoedema, hypercholesterolemia 
and hypertension in early third pregnancy. Table 1 illustrates 
that the thyroid function tests done during this pregnancy. 
The results showed high TSH value and low level of 
thyroid hormones in early pregnancy when maternal thyroid 
hormones are critical for brain growth and development. 
Lack of thyroid hormones probably leads to development 
of alobar holoprosencephaly which is detected at 25-week 
gestation ultrasonographically. After starting thyroxin, 
thyroid hormone profile came to normal and remained 
in normal range in follow up. The causative factors of 
Holoprosencephaly are manifold of which chromosomal 

disorders account for not more than 40-50% mutations-
mis-sense, non sense, deletion, insertion and frame  
shift [8]. Suggested non-genetic risk factors for HPE are 
maternal diabetes, infections during pregnancy-syphilis, 
toxoplasmosis, rubella, herpes, cytomegalovirus and 
various drugs taken during pregnancy-alcohol, aspirin, 
lithium, thorazine, anti-convulsants, hormones and retinoic  
acid [9]. These varied causes attest to the extreme 
heterogeneity of the disease. Since disturbance of brain 
development resulting in holoprosencephaly occurs before 
day 28 of embryonic life, basically, any factor that causes 
perturbation to forebrain development at the critical phase of 
mid to late gastrulation period of embryogenesis can result in  
holoprosencephaly [10]. All known causes of 
holoprosencephaly are ruled out in this case. The most 
probable factor instrumental in early pregnancy is low level 
of maternal thyroid hormones. Based on these findings we 
present an association between maternal hypothyroidism 
and holoprosencephaly.

To the best of our knowledge this is the first case of maternal 
hypothyroidism causing holoprosencephaly. Thyroid 
diseases are the commonest endocrinal disorders affecting 
woman of reproductive age group so expectant mothers 
should be screened for thyroid hormone status.
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