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ABSTRACT: BACKGROUND: Congenital Diaphragmatic Hernia (CDH) is an anatomical defect 

that permits abdominal contents inside the thoracic cavity and affects 1 in 2000 to 5000 

children each year and is associated with high morbidity and mortality. CDH may be associated 

with other anomalies like dysmorphic features, genitourinary, musculoskeletal, cardiovascular, 

neurological and gastrointestinal malformations.CDH is a devastating birth defect that can occur 

in isolation or part of complex malformation of various syndromes. Here we report an autopsy 

study of CDH with Fryns syndrome. CASE PRESENTATION: An autopsy study of still born 

foetus born to a 35-year old, fifth gravida presented with features of CDH with left lung 

hypoplasia, hypoplasia of distal parts of digits of upper and lower limbs and dysmorphic 

features. CONCLUSION: CDH is a life threatening pathology in infants and a major cause of 

death due to pulmonary hypoplasia and pulmonary hypertension. An early diagnosis with 

increased understanding of this disease is a crucial factor for a timely approach to manage the 

critically ill infant and to offer potential treatment for improved outcome and substantial 

reduction in morbidity. 
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INTRODUCTION: Congenital Diaphragmatic Hernia (CDH) is a life threatening congenital 

anomaly which needs intensive neonatal care and is associated with high morbidity and 

mortality with an incidence ranging between 1 in 2000 to 5000 per year. CDH may be 

associated with other congenital anomalies like dysmorphic features, genitourinary, 

musculoskeletal, cardiovascular, neurological and gastrointestinal malformations in 30% to 

40% of the cases.  These associated anomalies acts as major factor influencing the outcome of 

the affected patients.  According to some authors, the most commonly associated major 

congenital anomaly was neural tube defect followed by cardiac and chromosomal anomalies.  

Severe pulmonary hypoplasia was the major cause of mortality in stillborn babies and in all 

infants of CDH dying within one week of birth.1,2 CDH can occur in isolation or as part of a 

various syndromes such as Pallister-Killian syndrome(PKS), Ghersoni-Baruch syndrome, WAGR 

syndrome, Fryn syndrome, Denys-Dash syndrome, Brachman-De Lange syndrome and Wolf-

Hirschhorn syndrome. Fryns syndrome is a rare autosomal recessive disorder characterized by 

diaphragmatic hernia and multiple anomalies2.  
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CASE SUMMARY: A 35-year old, fifth gravida presented with 24 week of gestation. She gave 

past obstetric history of one abortion and history of neonatal death of one child.  Antenatal 

ultrasound scan was performed which revealed congenital anomaly of diaphragm. Based on 

ultrasound findings, radiological diagnosis of CDH was done for which therapeutic abortion was 

performed in the present pregnancy at 24 week of gestation, and a still born foetus was 

delivered which was sent for post mortem study. 

 

AUTOPSY FINDINGS: Received a male foetus with placenta and attached umbilical cord. 

Placenta was 275 gm in weight and measured 16x10x3 cm. Weight of the foetus was 600 gm. 

Crown rump and crown heel length was 17 and 29cm respectively. Head circumference, chest 

circumference and abdominal girth were 23, 20 and 18 cm respectively. External examination 

showed widely spaced protuberant eyes, broad and depressed nasal bridge, extra space 

between nose and upper lip, large mouth, small chin and hypoplasia of distal parts of digits of 

upper and lower limb (Figure 1). On cut open, it was found that left part of the diaphragm was 

deficient & left lobe of liver, spleen and coils of intestine were protruded through this deficiency 

in the thoracic cavity (Figure 1).  Left lung weighed 4gms and measured 1.5x1.5x0.5cm; Right 

lung weighed 6gms and measured 3x2x0.5cm (Figure 2, Inset). Lung weight to body weight 

(LW: BW) ratio was 0.01. Heart, liver, spleen, right and left kidneys were normal. Microscopic 

examination of right lung showed thick walled lung alveoli lined by cuboidal epithelium. Dense 

connective tissue and bronchial cartilage was noted in inter and intralobular connective tissue. 

In the left lung features as described above with decrease in number of alveoli were noted. 

Based on above findings, a diagnosis of CDH associated with dysmorphic facial features, 

hypoplasia of digits and pulmonary hypoplasia suggestive of Fryns syndrome was given.  

 

DISCUSSION: Development of the diaphragm is divided into two phases such as development of 

the diaphragmatic pericardium and development of the pleural cavity and closure of the 

pleuroperitoneal canal (PPC). General hypothesis is that the defect in CDH may results from 

failure of complete closure of the PPC at the embryonic period of 8th to10th gestational week. 

Association of CDH with various congenital anomalies, varying pathological patterns and clinical 

presentation suggests that it is a result of multiple, complex developmental abnormalities.1 CDH 

is a cardinal feature of Fryns syndrome.3  Studies indicate that Fryns syndrome is diagnosed in 

1.3% to 10% of all the cases having CDH. This syndrome is generally difficult to diagnose.3,4  

Diagnostic criteria for Fryns syndrome reformulated by Lin AE et al5 were 4 out of following 6 

symptom groups such as diaphragmatic defect, facial characteristics, distal digital hypoplasia, 

pulmonary hypoplasia, parental consanguity and other associated anomalies such as 

cardiovascular malformation, renal dysplasia/renal cortical cysts, gastrointestinal 

malformation, genital malformation should be present.4,5 In the present case, 4 symptom groups 

such as CDH, dysmorphic facial features, pulmonary hypoplasia and distal digital hypoplasia 

were seen. Hence this case was concluded as Fryns syndrome. LW: BW ratio is the most widely 

used parameter for diagnosis of pulmonary hypoplasia. Pathologic postmortem diagnosis of 

pulmonary hypoplasia was suggested when the LW: BW was found to be less than 0.12.6  Based 

on this finding, diagnosis of pulmonary hypoplasia was made in the present case. Considerable 

phenotypic overlap was noted between Fryns and PKS. In both syndromes CDH, coarse facial 

features and minor limb anomalies were seen. Features more common for, Fryns syndrome are 

CDH, cleft palate, and distal phalange and/or nail hypoplasia, cardiovascular malformations, and 

renal malformations. Features more common for PKS are high forehead, streaky skin hyper 
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pigmentation, and sparseness of hair bi-temporally.7 In the present case, CDH was associated 

with pulmonary hypoplasia, dysmorphic facial features and distal digital hypoplasia hence the 

case was concluded as Fryns syndrome. Association of diaphragmatic defects and upper limb 

anomalies were not reported commonly.8-10 McCredie and Reid 8 reported 4 single cases of 

diaphragmatic defect associated with limb anomalies. The limb defects ranged from a radial 

hypoplasia to a transverse deficiency, with a block of bone distal to the hummers. Lerone et al9 

reported a case of left congenital diaphragmatic hernia associated with ipsilateral thumb 

hypoplasia. A similar case of congenital left diaphragmatic hernia with ipsilateral thumb 

hypoplasia and absent radius was reported by Wallerstein et al.10 In the present case, CDH is 

associated with hypoplasia of distal parts of digits of upper & lower limbs which is one of the 

uncommon finding. 

 

CONCLUSION: Incidence of mortality associated with CDH will become apparent only when the 

autopsy study of infant and fetuses that have died with a diagnosis of CDH will be included in 

the analysis.1 In this case, abortion of previous pregnancy and neonatal death of sibling may be 

due to presence of CDH and associated syndrome. As Fryns syndrome is autosomal recessive 

disorder, autopsy study of present case will assist in counseling to the parents about recurrence 

of the disease in next pregnancies and advising regular antenatal ultrasound scan and screening 

for maternal serum Alpha fetoprotein assay at 13 weeks in next pregnancy.  
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