
Introduction

Congenital diaphragmatic hernia occurs in approxi-

mately one in 4,000 births. Development of the di-

aphragm is usually completed by the ninth week of

gestation. In the presence of the defective diaphragm,

there is a herniation of the abdominal viscera into the

thorax at about ten to 12 weeks of gestation, when the

intestines return to the abdominal cavity from the um-

bilical cord. However, at least in some cases, intratho-

racic herniation of viscera may be delayed until the

second or third trimester of pregnancy. When diaphrag-

matic hernia is present, there is reduction of the avail-

able thoracic space to the developing lungs and thus,

reduction of the airways, alveoli, and arteries. Further-

more as a consequence, there is an increase in arterial

medial wall thickness, and there is also an extension of

muscle distally into the small pre-acinar arteries. Al-

though an isolated diaphragmatic hernia is an anatomi-

cally simple defect, which might be correctable, the

mortality rate is about 50%. The main cause of death is

hypoxemia due to pulmonary hypertension, resulting

from the abnormal development of the pulmonary vas-

cular bed. In fetuses with a diaphragmatic defect, which

allows the intrathoracic herniation of abdominal viscera

only after mid-gestation, prenatal correction, by allow-

ing further development of the alveoli and intra-acinar

vessels, may well prevent pulmonary hypoplasia and

neonatal death [1-4].

The authors present an interesting case of a fetus with

increased nuchal translucency (NT), normal karyotype,

and left-sided diaphragmatic hernia diagnosed by ultra-

sound at 18 weeks of gestation. They also present a brief

review of the literature about occurrence, follow up, and

diagnosis of increased NT normal karyotype, and iso-

lated structural fetal abnormalities.

Case Report

A 32-year-old nulliparous pregnant woman attended the pres-

ent outpatient department for her routine 1st trimester ultrasound

screening for Down’s syndrome. On ultrasound assessment the

fetus was found to have a NT of 2.3 mm, normal ductus veno-

sus (DV) doppler and present nasal bone (Figure 1). No

anatomical abnormalities were identified at the time of the ex-

amination.  Pregnancy associated placenta protein A (PAPP-A)

was 0.59 ΜοΜ and beta-human chorionic gonadotropin (b-

hCG) 2.56 MoM, whereas the total risk for trisomy 21 was cal-

culated 1/269, by using the Astraia risk calculation system. The

couple was offered but did not opt for chorionic villous sam-

pling (CVS). Thus, a repeat ultrasound examination was ad-

vised. At 18 weeks, she had a repeat ultrasound which revealed

a left-sided diaphragmatic hernia, with prolapsing stomach, and

bowel into the thoracic cavity, pushing the heart and the medi-

astinum towards the right side (Figures 2, 3). 
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Summary

Increased nuchal translucency (NT) thickness is present in 40% of fetuses with diaphragmatic hernia, including 80% of those that re-

sult in neonatal death and in 20% of the survivors. A 33-year-old nulliparous woman had first trimester scan at 12 weeks. The fetus had

a NT of 2.3 mm, normal ductus venosus (DV), and tricuspid doppler and present nasal bone. Pregnancy-associated plasma protein A

(PAPP-A) was 0.59 ΜοΜ and beta-human chorionic gonadotropin (b-hCG) 2.56 MoM. The couple did not opt for chorionic villous

sampling (CVS) and repeat ultrasound examination was advised. At 18 weeks, ultrasound revealed left sided diaphragmatic hernia.

The couple consented for termination of the pregnancy. The molecular test showed normal karyotype and male gender.  In such cases

with intrathoracic herniation of abdominal viscera, the increased NT may be the consequence of venous congestion due to mediastinal

compression. The prolonged compression of the lungs causes pulmonary hypoplasia. Increased NT with normal fetal karyotype is as-

sociated with structural fetal anomalies like diaphragmatic hernia and screening at 16-18 weeks is imperative.
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Results

The couple was counseled about the poor prognosis of

the fetus and they were offered a medical termination. The

molecular test of fetal tissue showed a normal karyotype

and male gender.

Discussion

Diaphragmatic hernia is usually a sporadic abnormality.

However, in about 50% of affected fetuses, there are asso-

ciated chromosomal abnormalities – usually trisomy 18, 13

– mainly craniospinal defects, including spina bifida, hy-

drocephalus, and rarely iniencephaly, cardiac abnormali-

ties, and some genetic syndromes such as Marfan, Fryns,

and De Lange. If a large defect is present, the fetus may

suffer from a severe cardiac failure which leads to ascites,

accompanied by severe pulmonary hypoplasia and respira-

tory insufficiency, causing death in newborns. Mortality

rates of the sole cardiac failure are about 60-80%, whereas

if accompanied by pulmonary hypoplasia, the rates rise up

to 100%. The earlier in gestation the abnormality is present,

the poorer the outcome for the fetus [5-8].

Diaphragmatic hernia can be diagnosed by demonstrat-

ing the stomach and intestines in 95%, or the liver in 50%

of cases protruding in the thorax, and by the mediastinal

shift to the opposite side. Herniated abdominal contents

associated with a left sided diaphragmatic hernia, are usu-

ally easy to demonstrate because of the characteristic im-

aging of the echo-free fluid filled stomach and the small

bowel contrast to the a more echogenic fetal lung. On the

contrary, the diagnosis of a right-sided hernia is more de-

manding, since the echogenicity of the fetal liver is simi-

lar to that of the lung, and the visualization of the gall

bladder in the right side of the fetal chest, may be the only

marker which can lead to the diagnosis. Polyhydramnios,

is usually found only after 25 weeks of gestation, in about

75% of the cases, as a consequence of impaired fetal swal-

lowing due to compression of the esophagus by the herni-

ated abdominal organs. If much of the bowel is in the fetal

chest, this can result in a reduced abdominal circumfer-

ence measurement, giving the impression of asymmetrical

growth restriction. However, serial measurements, usually

demonstrate normal growth velocity. Diagnosis at 18

weeks as in the present case in quiet demanding and diffi-

cult since the herniated mass is usually small and there are

no clinical suspicious signs, like polyhydramnios at this

stage of pregnancy [9-12]. 

When there is increased NT but the karyotype is normal,

the pregnancy remains as high risk for further non chro-

mosomal anomalies and a detailed ultrasound at 18 and 22

weeks should be offered in these cases [2,6,11].

Figure 1. — Ultrasound image of the fetus at 12 weeks, showing

the nuchal translucency and present nasal bone.

Figure 2. — Ultrasound image showing the diaphragmatic hernia

at 18 weeks (sagital view).

Figure 3. — Ultrasound image showing the diaphragmatic hernia

at 18 weeks (transverse view).
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Conclusion

Increased NT with normal fetal karyotype is associated

with increased structural fetal anomalies like diaphragmatic

hernia and screening for these at 16-18 weeks is imperative.
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