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Introduction
Intrathoracic renal ectopia (IRE) is the rarest developmental anomaly among 

all ectopic kidneys with a prevalence of less than 0.01% [1]. The incidence of IRE 
as a result of congenital diaphragmatic hernia was reported to be less than 0.25% 
[1]. Males are affected preponderantly and the left side is more commonly involved 
[2,3]. Right-sided thoracic kidney is much less common due to the location of the 
liver. We report on a case of late-diagnosed intrathoracic kidney associated to a 
right-sided congenital diaphragmatic hernia.

Case Report 
A 2-year-old female child was admitted to the department of pediatrics with the 

complaints of recurrent episodes of dyspnea, but without any history of respiratory 
infection. She was born at full-term by vaginal delivery with a birth weight of 3200 
g. The prenatal ultrasound showed no pathological result. On physical examination, 
she was afebrile, his respiratory rate was 44/min and SPO2 98%. A chest radiograph 
(Figure 1) showed air-filled loops of the bowel in the right hemithorax and a 
paucity of gas in the abdomen; the right diaphragm was not discernable. Computed 
tomography (CT) of the chest (Figure 2) demonstrated the presence of an ectopic 
reniform structure with bowel loops in the intrathoracic location on the right side. 
The liver and the left kidney were in their normal positions. Thoracoscopy revealed 
a posterolateral defect in the diaphragm with a thin membrane. The right kidney 
could easily be identified in the hernia sac. A pneumothorax was created using 
the CO2 insufflator at a pressure of 6 mmHg. The hernial contents were reduced 
and the diaphragmatic defect was closed by primary repair. The right kidney was 
mobilised without difficulty in a near to normal site. Postoperative recovery was 
uneventful. Abdominal ultrasonography with renal Doppler study carried out 
one month after surgery showed persistent correct position of the right kidney 
with normal vascularity and normal renal vessels. The child has been followed 
up now for 2 years without complaints and no renal pathology was detected with 
ultrasonographic studies.
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Abstract
Intrathoracic renal ectopia is the rarest developmental anomaly among all ectopic 

kidneys with a prevalence of less than 0.01%. Intrathoracic renal ectopia associated with a 
congenital diaphragmatic hernia represents an extremely rare congenital malformation. In 
this paper we report a 2-year-old female infant with late-presenting congenital diaphragmatic 
hernia associated with a right-sided intrathoracic ectopic kidney. After recurrent episodes 
of dyspnea, a chest x-ray showed air-filled loops of the bowel in the right hemithorax 
and a paucity of gas in the abdomen. Computed tomography scann demonstrated right-
sided Bochdalek hernia with the right kidney within the thorax. Surgery was performed 
via a thoracoscopic approach. The postoperative course was uneventful. Clinicians should 
maintain a high index of suspicion for this rare malformation even beyond the neonatal 
period to avoid delay in diagnosis and inappropriate management.
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Discussion
Intrathoracic renal ectopia represents a partial or complete 

renal protrusion above the level of the diaphragm into the 
posterior mediastinum. It is a rare form of renal ectopia and, in 
the autopsies of 15919 children, 22 cases of renal ectopia were 
detected, with only one case of IRE [4].  This anomaly is rarely 
bilateral, involves the left kidney more commonly (62%) than the 
right side (38%) and affects males three times more frequently 
than females [5]. The low frequency of right thoracic ectopia is 
explained by the early fusion of the pleura-peritoneal channel on 
the right side and by the presence of the liver as a physical barrier 
[6]. Embryologically, the kidneys ascend from the pelvis during 
the fifth week of gestation. They reach their adult location by the 
eighth week of gestation. At approximately the same gestational 
age, the pleuriperitoneal membrane forms the diaphragm leaflets 
[1,6]. Various mechanisms have been thought to be responsible 
for intrathoracic kidneys such as accelerated ascent of the kidney, 
delayed closure or maldevelopment of the pleuroperitoneal 
membrane, effect of the developing liver and adrenal glands, and 
the persistence of the nephrogenic cord [5,7]. Thoracic kidneys are 
classified into four groups: thoracic renal ectopia with 1) closed 
diaphragm, 2) eventration of the diaphragm, 3) diaphragmatic 
hernia, which is subdivided into congenital diaphragmatic 
defects and acquired hernia, such as Bochdalek hernia and 4) 
traumatic rupture of the diaphragm [8,9]. Anatomical features 
have been associated with intrathoracic kidneys including 
rotational irregularities with the hilum facing inferiorly, 
distorted shape, elongated urethra, high origin of renal vessels, 
and medial deviation of the lower renal pole [10,11]. However, 
IRE is usually associated with normal renal function with no 
dysplastic parenchymal changes unlike pelvic renal ectopia, 
which sometimes undergoes obstruction, develops calculi or gets 
infected [12]. Most patients with intrathoracic ectopic kidney are 
diagnosed incidentally and have no specific symptoms referable 
to the misplaced kidney [13]. For the diagnosis of thoracic 
kidney, chest radiography can be useful. Ultrasonography, CT 
scan, magnetic resonance imaging and other techniques are used 
complementarily for differential diagnoses [6,14-16]. Cases of 
intrathoracic ectopic kidney with right congenital diaphragmatic 
hernia are extremely rare [13]. Congenital diaphragmatic hernia 
(CDH) is a rare condition seen in 2/5000 live births [17]. Most 
cases of congenital diaphragmatic hernia are diagnosed within 
the first few hours of life, with 5–25% of diaphragmatic hernias 
appearing beyond the neonatal period [18]. Late-presenting 
CDH may pose significant diagnostic problems because of non-
specific clinical signs, and result in delayed diagnosis [19-21]. For 
children with CDH and IRE, surgical treatment, including hernia 
repair and nephropexy, is indicated.  Late-presenting CDH shows 
a better prognosis than early-presenting CDH [21]. This is not 
surprising considering that children with late-presenting CDH 
had already survived for some time with the condition, suggesting 
that the degree of herniation was not life-threatening.

Conclusion
Intrathoracic renal ectopia with Bochdalek’s hernia is an 

extremely rare association. Clinicians should maintain a high 
index of suspicion for this congenital anomaly even beyond the 
neonatal period to avoid delay in diagnosis and inappropriate 
management.

Figure 1: (A) Contrast-enhanced axial computed tomography (CT) scan 
demonstrating the presence of an ectopic reniform structure with bowel 
loops in the intrathoracic location on the right side. (B) Contrast-enhanced 
coronal CT scan demonstrating the presence of an ectopic reniform 
structure with bowel loops in the intrathoracic location on the right side.

Figure 2: Chest radiograph showing air-filled loops of the bowel in the right 
hemithorax and a paucity of gas in the abdomen. The right diaphragm is 
not discernable.
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