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Abstract
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Ectopic thoracic kidney corresponds to less than 5% of all renal ectopia. An asymptomatic 81-year-old woman per-

formed an x-ray which demonstrated a heterogeneous opacity in the right hemithorax. An ultrasonography showed a thoracic
right kidney, and a computed tomography demonstrated the right kidney in her right hemithorax through Bochdalek foramen.
Physicians must be aware that asymptomatic patients do not need any treatment or invasive procedures due to this malforma-
tion, although surgical interventions may be due in severe cases.
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INTRODUCTION

Urinary congenital anomalies are rather common in the
general population, especially kidney ectopy; however, the most
common presentation is in the pelvic position, followed by renal
fusion." Ectopic thoracic kidney usually presents itself on the left
side, mainly due to liver positioning, and occurs more often in
males."

Thoracic kidney ectopy is characterized by the presence
of the organ above the diaphragm and inside the posterior me-
diastinum. It“s usually asymptomatic and preserves renal func-
tion; the initial diagnosis is often misleading, through a plain

chest x-ray, presenting as an opacity, simulating pleural effusion,
or a mediastinal tumor. ?

Our aim is to report this rare malformation diagnosed
with three imaging tests, x-ray ultrasonography, and computed to-
mography (CT), in an elderly patient and familiarize health profes-
sionals about the avoidance of, often, unnecessary interventions.

CASE REPORT
Here, we present a case of an 81-year-old woman

with a history of hypothyroidism and atrial flutter, under
anticoagulation. The patient had a left side mastectomy
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four years before, due to breast cancer. At consult, she
referred a blunt trauma to the right thorax few weeks be-
fore, which became painful. The physical examination of
the painful region was normal.

An ultrasound of the painful region was performed
that identified the kidney above the diaphragm, in the
right hemithorax (Figure 1). Moreover, on her chart, she
had a plain chest x-ray that demonstrated heterogeneous
opacity in the right hemithorax basis (Figure 1). A CT was
performed, that displayed the right kidney in her right
hemithorax through a right Bochdalek foramen (Figure
2). Routine laboratory analysis showed a preserved renal
function.

The patient was discharged with symptomatic sim-
ple analgesic, and had remission of tenderness. Follow-up
with imaging techniques, as well as estimated glomerular
rate filtration evaluation, was the approach of choice.

DISCUSSION

In order for the kidney to surpass the diaphragm,
this superior migration should happen in the first 8 weeks
of intrauterine life, as the full diaphragm development
ends after this period.?

Embryological basis of such malformation remains
unknown. An excessive ascent of kidney during migra-
tion from the sacral region to the lumbar has been pro-
posed; this process is completed 40 days after concep-
tion. It has been hypothesized that a rapid renal ascent,
prior to complete closure of the diaphragm could drive to
this anomaly. Alternatively, a defective/delayed closure
of the pleuro-peritoneal membrane could be the leading
predisposing factor;** nevertheless, co-existence of in-
tra-thoracic kidney and congenital diaphragmatic hernia
is exceptional.

Newer mechanistic insights have implicated adre-
nal and liver development to distort renal position. Still,
none of the described mechanisms are mutually exclusive,
as they can coexist.*

Ectopic kidney is a moderately frequent abnormal-
ity (1 in 900 patients).> It may occur in various patterns,
with the most usual being pelvic kidney, crossed fused/
unfused renal ectopia; thoracic kidney is a rare presenta-
tion, and may be located supra,infra,or trans-diaphrag-
matic.[6]

The first report of thoracic kidney dates back to
1940, reaching over 200 reports in the modern litera-
ture,® and although renal ectopia is a common form of
the disease (1: 900 living births), recent reports show that
thoracic ectopia accounts for nearly 2% of all renal ecto-
pias.®

The left-sided thoracic kidney is a more common
abnormality than the right-sided thoracic kidney (62% x
36%); in 2% of the cases, it is bilateral).” This can be justi-
fied, because the spleen has a weaker barrier action than

the liver.Associated anomalies are exceptionally rare®,
however, a case of right intrathoracic kidney with multi-
ple skeleton defects has been published.”

Moreover, both environmental and genetic factors
are thought to contribute to the etiology of congenital
diaphragmatic hernia (CDH) that leads to herniation.
Currently, about 30% of the cases have genetic causes
identified;® two genes that encodes transcription factors,
GATA4 and NR2F2, are the most cited by multiple studies
to cause CDH. ° Despite many genetic mutations impli-
cated in congenital kidney and urinary tract anomalies,
no precise finding have been related to isolated ectopic
kidney."?

If not recognized in the antenatal stage, it may en-
dure silently for several years until discovered incidentally,
as it is usually oligo symptomatic, like our case.®” How-
ever, obstruction or vesicoureteral reflux may be present,
which could cause chest pain. Moreover, the presence of
the long ureter and renal vessels can exit through the Bo-
chdalek foramen, and so, in 0.25%, a Bochdalek hernia
may coexist. Other renal complications, such as nephroli-
thiasis or infection do not have increased incidence, and
in most cases, adrenal glands are normally situated.®> The
ipsilateral ureter is habitually elongated and not ectopic.®

There are many valuable tests in the recognition of
thoracic ectopic kidney, which are:>®

* Radiograph: presents soft-tissue opacity in the
lower lung zones, but it is unspecific.

e Intravenous urography: demonstrates the posi-
tion, function, rotational anomaly, and signs of obstruc-
tion.

e Ultrasonography: displays the ectopic kidney
through the costo-phrenic angles and above the dia-
phragm.

* Color Doppler study: describes the course of the
ectopic kidney vasculature.

* CT: show the position, function, ureteral pas-
sage with the aid of multiplan reconstructions.

e CT angiography: describes the path of ectopic
kidney vasculature

* Magnetic resonance urography: indicated in cas-
es of impaired kidney function.

* Magnetic resonance renal angiography: evalu-
ates ectopic kidney's vasculature.

Physician must beware of such condition in pa-
tients that perform routine x-rays, as the opacity present
in the chest radiograph may be misdiagnosed as a soft
tissue opacity, loculated pleural effusion, or lung/medi-
astinum tumor.®

Asymptomatic patients do not require any treat-
ment. In cases of reversible injury, intervention is needed
to release the obstruction or repair of vesicoureteral re-
flux; also, repositioning of the kidney may be performed,
along with closure of diaphragmatic defect.>®. When the
injury is irreversible, and the kidney is nonfunctional, ne-
phrectomy is the elected procedure.®
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right kidney above the diaphragm and the liver.

e
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Right kidney

X-ray in AP view in A and profile view in B demonstrating heterogeneous opacity in the right hemithorax (black arrow). In C, ultrasound displaying the

CT scan in axial section in A and sagittal section in B demon-
strating the intrathoracic right kidney (white arrow).

Figure 2

CONCLUSION

Thoracic ectopic kidney is an, usually, asymptom-
atic condition, and the correct diagnosis should prevent
patients from unnecessary diagnostic techniques or inva-
sive procedures, as it can be easily diagnosed through
imaging techniques such as ultrasound or CT scan, and
seldom requires intervention.
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