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Abstract 
Congenital diaphragmatic hernia (CDH) is a major congenital malformation where abdominal contents 
herniate into the chest. The usual contents of left-sided CDH are the small and large bowels, the 
stomach, the spleen, the left lobe of liver, and occasionally, the kidney. It is rare for the testis to be part 
of the herniated contents as compared to other intra-abdominal or retroperitoneal organs. We present a 
case of intrathoracic testi's occurring in a Bochdalek’s CDH managed at our centre. 
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Introduction 
Congenital diaphragmatic hernia is a developmental defect of the diaphragm causing 
herniation of abdominal contents into thoracic cavity. It occurs in approximately 1 in 2500 to 
5000 children and results in high mortality and morbidity [2]. The content of the hernia is 
usually intra-abdominal or retroperitoneal organs. There have been case reports of testes in 
the thoracic cavity, however, these are rare [3, 4]. Most of the cases were CDH with 
intrathoracic unilateral testis. Here, we present the first reported case of left posterolateral 
congenital diaphragmatic hernia (Bochdalek type) with intrathoracic contralateral testis. 
 
Case Report 
A full-term male baby at 39 weeks of gestation was born per-vaginal with birth weight of 
2,530 grams and was diagnosed with left-sided CDH. The child was subsequently intubated 
in view of worsening respiratory distress at 10 minutes of life. Physical examination showed 
hyper inflated chest with non-palpable right testis in scrotum. Chest radiograph revealed left 
sided CDH. We proceeded with CDH repair on day 6 of life via an abdominal approach. The 
hernia contents were large bowel, small bowel, stomach, spleen, pancreas, right testis, and 
part of right kidney as showed in Figure 1(A). Even though right testis was found 
intrathoracically, we did not proceed to fix the right testes. Postoperatively, the child 
recovered well and remains under follow up. We are planning for a laparoscopic examination 
later. 
 
Discussion 
The pathogenesis of CDH remains unclear. Generally, development of the diaphragm occurs 
from 4th to 12th weeks of gestation. It is derived from fusion of septum transversum, the 
pleuroperitoneal folds (PPFs), oesophageal mesentery, and body wall mesoderm. It was 
initially thought that CDH is due to the failure of closure of pleuroperitoneal canal during 8th 
to 10th weeks of gestation [3, 5]. This causes abdominal organs to herniate into the chest 
during the time of lung development. The herniation leads to fetal abnormal breathing 
movement and results in lung immaturity. Subsequently, leading to pulmonary hypoplasia. 
Another theory is that lung hypoplasia is the causal factor of CDH. Impaired development of 
post hepatic mesenchymal plate (PHMP) which is closely related to lung development may 
lead to defective diaphragm [6]. Dual-hit hypothesis explains pulmonary hypoplasia in 
nitrofen-induced rat model [7, 8]. Initial insult occurs during organogenesis which impairs 
lung’s development caused by nitrofen. Second hit is compression of ipsilateral lung by the 
herniated abdominal contents. Recent cytogenetic analysis correlates COUP-TFII with CDH 
formation [5, 7, 8]. COUP-TFII is essential in formation of diaphragm which expressed in 
primitive foregut mesenchyme, the developing PHMP, developing lung, and septum 
transversum. Its ablation, hence causing CDH formation. 
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Other perspective includes disruption of retinoid-signaling 
pathway in nitrofen model of CDH which causes pulmonary 
hypoplasia. Thus, it is being practiced for retinoic acid to be 
started in prenatal period for prevention of lung hypoplasia 
even though it is controversial. 
The most common type of CDH is posterolateral or known 
as Bochdalek hernia that accounts for 70 - 75% of cases. 
Majority would be on the left side (85%) [4]. It is rare for the 
testes to be among the herniated contents. Undescended 
testis (UDT) or known as cryptorchidism is the failure of 
one or both testes to descend into the scrotum. It affects in 
3% of full-term male baby with 30% in premature ones [9, 

10]. The proximity to pleuroperitoneal fold together with 
shared developmental processes provide an evidence in 
association between CDH and UDT [3]. The process of 
testicular descent involves two phases: transabdominal and 
inguinoscrotal phases. In initial phase, it takes place at 8 - 
15 weeks of gestation. It involves enlargement of 
gubernaculum and regression of cranio-suspensory ligament 
(CSL) which are under control of Mullerian-inhibiting 
substance (MIS) and insulin-like hormone 3 (Insl3) [11]. 
Mutation in both hormones impede growth of gubernaculum 

that will hinder the testes into internal inguinal ring. Second 
stage occurs in between 25 - 35 weeks of gestation as 
gubernaculum and testis migrate from inguinal canal to the 
scrotum. This phenomenon is under control of 
genitofemoral nerve with its sensory neuropeptide, 
calcitonin gene related peptide (CGRP) which help to guide 
the migration [11]. Defect in the diaphragm leads to 
abnormality of CSL and disrupt testicular descent. 
Hypertrophy of gubernaculum causes testis to be migrated 
into the thoracic cavity on the other hand. 
The primary treatment for undescended testis is surgical 
repositioning of testis into the scrotum or known as 
orchidopexy. In case of UDT in CDH, orchidopexy is 
usually performed a couple years later as in work of Hisano 
et al. by laparoscopic technique [12]. This method is able to 
localize position of testis accurately and safely and 
minimizes complication in postoperative patients with CDH. 
We support a laparoscopic approach due to these reasons. 
We caution against performing an orchidopexy during the 
initial surgery to avoid prolonged anaesthesia and higher 
risk of damage to the neonatal testis during fixation. 
 

 

 
 

Fig 1: A) Right testis found in conjunction with other abdominal organs through left upper transverse incision B) Right testis brought out 
with large gubernaculum 

 
Conclusion 
In summary, intrathoracic testis in confluence with 
congenital diaphragmatic hernia remains as a rare entity 
especially involving contralateral testis. Basic principles of 
intra- abdominal testes fixation will follow post replacement 
of the testes into the abdominal cavity. Laparoscopic 
assessment after one year of age would be an option in these 
children. 
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