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Abstract
Ectopic kidneys are one the most common forms of renal anomalies. However, intrathoracic kidneys 
are extremely rare, especially on the right side. Reporting of such cases is relatively very less common 
in the literature, particularly in the case of females. The current case is an accidental finding noted in 
a 56-year-old female who came with complaints of diffuse abdominal pain. An initial ultrasound ab-
domen revealed an absence of the right kidney in the right renal fossa and computer tomography done 
later revealed a right intrathoracic kidney with a higher origin of the right renal artery (T12 vertebral 
level).  The right ureter was longer and opened into the bladder normally. The author presents this case 
because of its anatomical, developmental, and clinical importance. 

Keywords: 
Thoracic kidney, Computed tomography, Angiography, Congenital Diaphragmatic Hernia.

Introduction 
The thoracic kidney is one of the rare 

forms of congenital malformation with a re-
ported incidence noted 1 in every 10,0001. 
Some of the congenital malformations in-
clude pelvic kidney, fused kidney (crossed 
and uncrossed), renal agenesis (unilateral 
or bilateral), congenital polycystic kidney 
disease, and ectopic kidneys2. Among all 
the renal ectopia, intrathoracic kidney con-
tributes to less than 5% of the total number 
of reported cases with left side occurrence 

being more common3. It is also more com-
mon among males than females4. In the 
majority of cases, this anomaly is an ac-
cidental finding in routine radiography as 
it is almost asymptomatic5. The thoracic 
kidney may be classified into i) renal ec-
topia with eventration of diaphragm ii) di-
aphragmatic hernia (congenital/ acquired) 
iii) rupture of the diaphragm due to trau-
ma iv) thoracic kidney with closed dia-
phragm6. 

The present case was an accidental find-
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ing that was diagnosed with a right-sided 
intrathoracic kidney in a female patient. As 
such an occurrence is quite rare, the pres-
ent case study is being reported. Ethical 
approval from the institution and consent 
from the patient was obtained (MMCRI/36/
C19). 	

Case presentation 

A 56-year-old female patient was re-
ferred to the radiology department of 
Madha Medical College Hospital, Chennai, 
India with the chief complaint of diffuse 
pain in the epigastric region. There were 
no other chief complaints. This patient was 
referred to ultrasonography (USG) abdo-
men for evaluation. 

Investigation:

Ultrasound (USG) abdomen screen-
ing was performed, and it was noted that 
there was an absence of the right kidney in 
the right renal fossa. The left kidney was 
apparently normal and in situ. No famil-
ial history or trauma was reported. After 
a complete scanning of the abdomen, the 
right kidney was not traceable. This was 
informed to the patient and further investi-
gation was advised.  

Computed tomography (CT)- Abdo-
men was performed. Eventration of the 
right dome of the diaphragm was noticed 
in the scout image and a herniated thorac-
ic kidney was suspected. A plain CT scan 
showed a soft tissue mass in the posterior 
mediastinum (Figure 1A to H). 

With the patient’s renal function test 
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Figure 1 A to H show a series of CT scan images of this case. Figure 1A is the scout image. Figure 1B is plain CT at the 
level of the T8 vertebra. Figure 1C is a contrast image at the level of the T7 vertebra. Figure 1D is a contrast image of the 

lower pelvis. The orange arrow indicates bilateral ureters. Figure 1 E and F are coronal reformat images. The orange arrow 
in Figure 1F indicates the herniated portion of the posterior part of the liver into the thorax. Figure 1G is a coronal minimum 
intensity projection. Notice the severe hypotrophy of the right lung with compensatory enlargement of the left lung. Figure 
1H shows the 3D reformat image. Notice the right kidney at the higher level. The position of the hilum of the ectopic right 

kidney is anteroinferior (orange arrow)

being normal, the contrast-enhanced scan 
was done to determine the vascularity of 
this soft tissue. The arterial phase, venous 
phase, as well as delayed phase, were tak-
en to visualize renal blood vessels, renal 
tissue enhancement, and ureter and urinary 
bladder localization. 

Cross-sectional contrast images re-
vealed the presence of the right kidney in 
the posterior mediastinum due to congen-
ital diaphragmatic hernia (CDH) with no 

hydronephrosis. The hilum of this ectopic 
kidney was facing Antero-inferiorly with 
its long axis almost in transverse axis. The 
right adrenal gland was absent. The right 
ureter was longer, and it opened on the ip-
silateral side of the urinary bladder. Other 
findings that were noticed in this case in-
cluded herniation of the posterior segment 
of the liver, the ostium of the right renal 
artery at the level of T12 vertebra (along 
with coeliac trunk), hypotrophy right lung 
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with compensatory enlarged left lung, 
mild compression of the azygos vein, infe-
rior vena cava and esophagus between the 
hilum of the right kidney and the base of 
the heart. 
Discussion

Typically, kidneys begin their develop-
ment in the pelvis and subsequently mi-
grate to their usual anatomical position in 
the upper abdomen. The ascent of the kid-
neys is preceded by the descent of the go-
nads into the pelvis. Caudal growth during 
embryonic development seems to facilitate 
the migration of the kidneys out of the pel-
vis, placing them in their final retroperi-
toneal location in the renal fossa. By the 
9th gestational week, they attain their adult 
position. Throughout the ascent, each kid-
ney acquires its blood supply from nearby 
vessels, initially from the external and in-
ternal iliac vessels. By the 8th week of de-
velopment, direct vascular supply from the 
aorta is established. Any irregularity in the 
origin of the renal arteries may hinder the 
cephalic migration of the kidneys, leading 
to renal ectopia7. 

Various factors can interfere with this 
developmental process, including terato-
gens, genetic factors, abnormalities in the 
meeting of the ureteric bud with the nephro-
genic blastema for normal nephrogenesis, 
or maternal disease affecting metanephric 

development. Such disruptions may lead to 
abnormal migration of the kidney, result-
ing in renal ectopia8. An unusually higher 
ascent of the metanephros can cause a de-
fect in the diaphragm, resulting in the sub-
sequent presence of an ectopic kidney in 
the thoracic cavity9.

The reason behind the cranial migration 
of kidneys during embryogenesis is still a 
topic of debate with different schools of 
thought. Congenital thoracic kidney may 
be caused by accelerated cranial migration 
of the embryonic kidney or delayed dia-
phragm formation. This suggests that aber-
rant ascent during embryonic development 
may lead to ectopic thoracic kidney anom-
aly10. Some studies mention the role of the 
development of the liver and adrenal gland 
and the persistence of the nephrogenic 
cord in the development of renal ectopia11.  

Understanding of the genetic factors 
contributing to kidney anomalies is con-
tinuously evolving. Though many genes 
are involved in renal anomalies, specific 
genetic abnormality involved in ectopic 
thoracic kidney is yet to be proven. Studies 
have shown that CDH is linked with kar-
yotyping abnormalities in 15q26, 8p23.1, 
4p16.3 deletions, tetrasomy 12 associated 
syndromes such as Pallister-Killian syn-
drome, Matthew- wood syndrome, and 
Donnari syndrome12. 

The right ectopic thoracic kidney is a 
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rare condition where the kidney is locat-
ed in the thoracic cavity instead of the ab-
dominal cavity. It represents less than 5% 
of all renal ectopias and is more commonly 
found on the left side. The ectopia can be 
associated with other congenital malforma-
tions such as CDH and pulmonary seques-
tration. Diagnosis is usually made through 
imaging techniques such as chest X-ray 
and computed tomography. The literature 
on this condition is limited, and there is a 
scarcity of information on the impact of 
ectopia on kidney function13. Though it is 
a rare phenomenon, intrathoracic kidney 
must be considered for differential diagno-
sis in cases of intrathoracic masses. In the 
majority of cases, the ectopic kidney may 
be asymptomatic and discovered inciden-
tally through imaging tests. In contrast to 
other renal ectopias, patients with thorac-
ic kidneys have normal renal function and 
are usually asymptomatic as was the case 
in the current patient14. In terms of the re-
lated renal structures, an elongated ureter 
is a constant finding along with thoracic 
kidneys which is also found in the current 
patient15. The level of the renal artery may 
or may not vary with an elongation of the 
renal artery observed in certain cases. In 
this patient, the renal artery arises at the 
level of T1216.

The ectopic thoracic kidney can present 
with various symptoms including severe 

respiratory problems, upper back pain, 
signs of hemorrhagic shock, and difficul-
ty in breathing. Other symptoms may in-
clude chest pain, bilateral leg swelling, and 
features of malignant hypertension and 
hypertensive heart disease. Surgical inter-
vention may be necessary in severe cases, 
but asymptomatic patients do not require 
treatment as was the situation in the cur-
rent case. Surgical intervention is advisa-
ble in cases where there is kidney blockage 
or urine backing up to the kidney or in pa-
tients with severe respiratory symptoms17. 
A systematic review of the literature on 
intrathoracic kidneys found that 68% of 
cases were symptomatic, with 29% expe-
riencing significant complications such as 
chronic or end-stage kidney disease. Sur-
gical intervention was required in 26% 
of cases18. Complications of intrathoracic 
kidneys can include pelviureteric junction 
obstruction (PUJO), renal pelvis stone for-
mation, renal calculi causing obstruction 
to the superior pole calyces, and malig-
nancy19. However, in cases of Bochdalek 
hernia associated with an intrathoracic ec-
topic kidney, the functionally normal ec-
topic kidneys are left in situ during repair 
of the diaphragmatic defect without com-
plications20. This patient was diagnosed 
with gastric oesophageal reflux and was 
prescribed GERD medications. Since the 
patient had normal renal function and no 
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associated symptoms of thoracic kidney, 
no intervention was done.
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