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Abstract

Congenital Diaphragmatic Hernia (CDH) is a congenital defect of the diaphragm through which intestine and other viscera herniate in to the chest. In extreme form of
diaphragmatic maldevelopment, there might be a complete agenesis of diaphragm. Neonates with CDH present postnatally with respiratory distress and a characteristic
absence of breath sounds in the ipsilateral chest. Here we present a 26-year-old gravida 1, para 1 woman with Multiple Sclerosis (MS) on glatiramer acetate who was
admitted for elective caesarean section at 38 weeks of gestation. Abdominal ultrasonography had been performed for mother monthly from month 3 and all were reported
normal. A baby girl (3300g) was born. Shortly after birth neonate became cyanotic with heavy shallow respiration. Chest x-ray showed massive gas filled intestinal
herniation in left thoracic cavity along with right sided mediastinal shift and right sided pneumothorax. Orogastric tube was placed, intubation was performed and she was

placed immediately on a ventilator but in the way to operating room she was expired.

Introduction

Congenital Diaphragmatic Hernia (CDH) occurs 1 in 3000
live births, accounting for 8% of all birth defects and 1-2% of
infant mortality, making it one of the most prevalent and lethal
congenital anomalies [1-3]. The diaphragm develops during the
4th-8th weeks of gestation, and the hernia is thought to occur
when the pleuroperitoneal folds and septum transversum fail to
converge and fuse. Posterior lateral hernias (Bodaleck) account
for >95% of neonatal diagnoses with 85% occurring on the
left side [1,4]. Anterior retrosternal CDH (Morgagni) account
for around 2% of all CDH cases. Other rare types of hernias
include an anterior one and a central hernia. Diaphragmatic
eventration is also included within the spectrum of CDH.
Approximately 50-80% of CDHs are diagnosed in the prenatal
period when the liver and intestines are visualized in the chest
with a malpositioned heart. CDH may occur as an isolated
defect, but about 40% of cases are non-isolated and have at
least one additional anomaly [5,6], the most common one being
CHD which is present in —20% of patients [4,6]. Outcome of
CDH are largely dependent on the severity of the defect and the
appropriate timing of treatment. A small percentage of cases
go unrecognized in to adulthood [7].

Case presentation

At January 8, 2019 a 29-year-old gravida 1, para 1 woman
at 38 weeks of gestation was admitted for an elective caesarean
section following an uncomplicated pregnancy. From month 3
she underwent abdominal ultrasonography, all were reported
as normal (Figure 1). She had a history of MS for the past 6 years
for which she was being treated with interferon bia, and two
months prior to decision for pregnancy the drug was switched
to glatiramer acetate 3 sc injection per week. The father was 33
years old and there was no consanguinity. There was no family
history of birth defects, any antenatal infection or exposure to
any other medications, alcohol, smoking, or X-ray. Next day
she was operated and a baby girl (3300g) was born with an
APGAR of 8. About an hour after birth she became cyanotic and
showed signs of respiratory distress with a scaphoid abdomen
and auscultation of bowel sounds in the left chest. She was
intubated and transferred to NICU. A chest X-ray (Figure 2)
showed air-filled intestine herniated in to the left chest with
shift of mediastinal structure to right side with right sided
pneumothorax. Orogastric tube was placed, intubation was
performed and she immediately was placed on a ventilator but
in the way to operating room she was expired.
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Figure 1: Normal abdominal ultrasonography of mother at 19" weeks of gestational
age.

Figure 2: Portable abdominal X-ray of neonate on day 1 demonstrates mediastinal
and cardiac shifting to the right side, pneumothorax and intrathoracic location of
bowel loops.

Discussion

Congenital Diaphragmatic Agenesis (CDA)is considered as
one of the rare congenital malformations of diaphragm and
reported to be in 6% of all CDH. Unilateral diaphragmatic
agenesis is common on left side as compared to the right
side. The etiology of CDA is largely based on assumption and
speculation, and not well defined to date [8]. No cases of CDH
in human have been unequivocally attributed to teratogenic
or environmental exposure. Recently a potential association
between one syndromic case of CDH (Fryns syndrome-like
phenotype) and the immunosuppressive drug Mycophenolate
Mofetil (MMF) has been made. MMF may also be associated
with diaphragmatic hernia in developing rabbits [9]. The
mechanism by which MMF could cause diaphragmatic defect is
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unknown. One retrospective questionnaire study has reported
association of CDH with maternal alcohol use [9], and there is
one case report following usage of lithium carbonate [10]. It
has been well established that disruption of the retinoic acid
signaling pathway is associated with diaphragmatic and other
defects. There is new evidence that retinoic acid and vitamin A
play an important role in human diaphragmatic development
as well as its established role in other aspects of organogenesis.
Mutation of STRA6, a membrane receptor for vitamin A retinol
binding protein, is associated with Matthew-Wood syndrome.
Since retinoic acid and vitamin A affect many aspects of
development, it will be difficult to determine how they could
be involved in case of isolated CDH. One small study showed
decreased levels of retinol in newborns with CDH compared to
control [9].

Another main etiologic factor for CDH is hereditary sources
and chromosomal abnormalities. About 10% of all individuals
with CDH have a chromosomal abnormality. The most
common abnormalities are trisomy 18 and isochromosome 12p.
Although many additional abnormalities have been reported.
Several small rearrangements have been found in unrelated
individuals, suggesting that one or more genes important for
normal diaphragm development reside in these critical regions
[9]. Congenital anomalies do not appear to be associated with
MS [11]. In the past, it was generally advised that no DMTs
(Disease- modifying treatment) for MS be taken during
pregnancy as none was approved for use and still none of them
is approved for use during pregnancy in the USA. However,
there is some evidence from ongoing pregnancy registries that
certain DMTs including glatiramer acetate (GA) are relatively
safer for the developing fetus [12]. GA is now approved in the
European Union for use during pregnancy in patients with
RRMS [13]. The medical management of MS during pregnancy
and the postpartum period is challenging given the risks of
medication exposure to the fetus in utero and to the infant
through breast milk by drugs with at most 30% effectiveness.
Indeed, we cannot accuse the drug by a case report, but we
prefer not to treat patients who has less sever MS from the
beginning had no new attacks within the past 2 years prior to
conceive. Ideally, clinician and their patients with MS should
discuss family planning and different scenario of treating or
not treating the patient as early as possible. This way patients
may make informed decision about their medication choices
during pregnancy while maintaining optimal disease protection
throughout pregnancy and postpartum period.
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