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Dear Editor,
Intra-thoracic kidney (ITK) is a very rare congenital dis-

ease which is considered as an uncommon type of renal ec-
topia (1). ITK accounts for 0.1% of the total renal ectopia
cases and it is twice as common in men as women. Ad-
ditionally, ITK in the left hemi thorax is twice as common
as on the right (2). Although ITK can be asymptomatic in
the most of the cases, it is important to distinguish it from
other significant conditions, such as pulmonary masses
etc. (3). In this article we report a 5 years old female patient
with right sided ITK which presented with chronic respira-
tory symptoms.

A 5-year-old female was brought to the general surgery
clinic with chronic respiratory symptoms including occa-
sional non-productive coughs since birth. The patient was
referred to the radiology department and chest X-ray was
carried out. There was no history of fever, trauma, surgery
or underlying disease (such as renal dysfunction, respira-
tory distress or gastrointestinal diseases). On the chest X-
ray, there was an ill-defined opacity in the lower zone of the
right hemi thorax (Figure 1). In the abdominal sonography,
there was no right kidney in the anatomical position and
pelvis. Also, there was a suspicious view of the diaphrag-
matic defect in the anterior part of the diaphragmatic mus-
cle in the right hemi-thorax.

Therefore, the patient underwent magnetic resonance
urography (MRU), as the best radiation-free method, to
confirm the diagnosis of intrathoracic renal ectopia. On
MRU, there was a right ITK and intrathoracic intestinal her-
niation (Figure 2).

Renal development during the embryonic period di-
vides into three stages: pronephros, mesonephros and
metanephros (4). During the pronephros, which takes
up to four weeks of the embryonic period, primary non-
functional kidneys appear. Thereafter, the mesonephros
period begins with functional kidneys developing in the

embryo which takes up to nine weeks of embryonic pe-
riod. These kidneys appear around the vertebral column
in the form of two ductal structures. After this stage,
metanephros begins with the formation of metanephro-
genic blastema (which develops into permanent kidneys)
and ureteric bud (which develops into collecting systems)
in the pelvis and begin to rise in their pathway in retroperi-
toneum to renal fossa (4). Any defect along this path-
way (includes hypo acceleration, over acceleration and
metanephrogenic blastema fusion) can lead to ectopic kid-
neys including pelvic, horseshoe, crossed or thoracic kid-
ney.

Previous research has suggested some predisposing
factors such as maternal vitamin A or folic acid deficiency,
radiologic exposure, infectious agents in fetal period, ter-
atogens, 18 trisomy and 21 trisomy for developing renal ec-
topia (5).

The prevalence of this disease has been reported less
than one in 1000 births (5). Most of the ectopic kidneys
are located in the pelvis or lower lumbar region. ITK is the
rarest type of renal ectopia and has been reported one in
10000 cases of renal ectopia (6).

It can be diagnosed in the prenatal and postnatal
period, sonography, X-ray, computed tomography (CT)
scan, CT urography, magnetic resonance imaging (MRI)
and scintigraphy are diagnostic methods for renal ectopia
evaluation; however, ultrasound is still at the most cost-
effective, non-invasive and reliable method for screening
(7).

ITK was first described in 1930 by Campbell (8). The in-
cidence of ITK has been reported 0.5 to 5% of renal ectopia
and occurs in less than five in one million live births (9, 10).
It is also more common in males and left hemi thorax than
females and right hemi thorax. This condition has a strong
association with the Buchdalek or Morgani hernia (11). This
type of ectopic kidney usually has normal function and its
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Figure 1. In the anterior posterior and lateral chest X-ray, the right hemi-diaphragm is obscured and elevated. There are multiple loop-like lucencies at the right lower lung
zone, suspicious of diaphragmatic hernia, associated with an ill-defined opacity.

Figure 2. Axial and coronal MRU demonstrate a malrotated right intra-thoracic kidney with a long ureter and high origin of renal vessels. There is also herniation of bowel
loops into the posterior mediastinum. The right renal artery originates from the abdominal aorta and the ureters can be seen passing through the diaphragmatic hiatus.

blood supply can be maintained from the abdominal aorta
or the thoracic aorta (12).

When there is a combination of ITK and bowel herni-
ation, the surgical nephropexy and diaphragmatic repair
are considered appropriate, but in the case of pure ITK, ob-
servation has been recommended (12).

In terms of radiological studies, abnormal shape, in-
trathoracic origin of vessels, longer ureter, abnormal rota-
tion and medial deviation of lower pole of the kidney have
been observed (13).

ITK is classified into four groups based on its fea-
tures: (1) Pure ITK with normal function, (2) ITK with di-
aphragmatic eventration, (3) ITK with diaphragmatic her-
nia which could be congenital (Type A) or acquired (Type
B), and (4) Post traumatic diaphragmatic rupture and in-

trathoracic renal herniation (14).

In this case, there was an uncommon presentation of
the ITK. As we discussed above, ITK is more common in
males and in left hemi-thorax while in our case it was in a
female and the right hemi-thorax. One of the reasons that
can be considered for the higher incidence of ITK in the left
hemi-thorax can be the presence of the liver on the right
which acts as a mechanical barrier against the hyper accel-
eration of the kidney in embryonic period. An alternative
explanation, can be earlier closing of the right hemi thorax
diaphragm than the left (15).

Moreover, in this case, there was an anterior diaphrag-
matic hernia of the intestinal loops. There was a few re-
ports of this coincidence of hernia and ITK but none of the
studies reported the incidence of this type of ITK (16).
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In conclusion, identifying the ITK subtype, based on ra-
diological studies, is essential for treatment and manage-
ment planning.
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