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ABSTRACT. A 63 year old female with neuro-
fibromatosis was referred to the Pulmonary Clinic of
the University Hospital for evaluation of a right
thoracic mass. Physical examination revealed
subcutaneous nodules over the trunk area, café au lait
spots, and dullness to percussion with decreased breath
sounds at the right lung base. The chest X ray showed
a 4 cm mass at the right lung base. Computerized
tomography of the chest demonstrated a right
posterior diaphragmatic hernia with displacement of
the liver and kidney into the thoracic cavity. Renal
scan confirmed the location of the kidney in the right
hemithorax showing normal renal cortical function.

Intrathoracic kidney is a very rare finding, most are
found in males and are asymptomatic. They are usually
found in the left hemithorax and associated to a normal
diaphragm. Only 0.25% are associated with a
diaphragmatic hernia. In our patient, there was a
history of mild trauma five years earlier, but this did
not clearly explain how the kidney became ectopic.
Acquired intrathoracic kidney should be considered
in the differential diagnosis of a lung mass to avoid an
unnecessary thoracotomy and nephrectomy. Key
words: Intrathoracic kidney, Neurofibromatosis,
Diaphragmatic hernia.

ctopia of the kidneys is found in about 1% of
Eautopsies (1). Itsoccurrence inside the thoracic

cavity accounts for about 5% of all renalectopia
(2,3), with a prevalence of less than 1/ 10000 persons.
Since 1922 there have been about 180 cases reported in
the medical literature (4). Most patients are males (60%),
in 2/3 of cases they are found in the left hemithorax, only
2% are bilateral and they are usually asymptomatic (4).
The fact that previous chest films were normal, make this
an unusual case.

Case Report
A 63 year old nonsmoker female with

neurofibromatosis was referred to the Pulmonary Clinic
for evaluation of a right thoracic mass found during the
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evaluation of a respiratory tract infection. She complained
of a mild non productive cough, but denied dyspnea or
chest pain. The physical exam revealed decreased breath
sounds and dullness to percussion at the right lung base,
café au lait spots and subcutaneous nodules over the trunk
area. The trachea was in the midline, and no abdominal
tendemness or masses were present. The chest film revealed
a4 cm mass in the right lung base (Fig. 1). Computerized

Figure 1. Chest film showing a 4cm. right lung base mass
(arrow).
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tomography of the chest demonstrated a right posterior
diaphragmatic hernia with displacement of the right liver
lobe and the right kidney into the thoracic cavity (Fig. 2).

Figure 2. Computerized tomography of the chest demonstrat-
ing a right posterior diaphragmatic hernia (arrow head) with
displacement into the thoracic cavity of the right liver lobe (short
arrow) and right kidney (long arrow).

Renal scan showed preserved bilateral cortical function
and a slightly dilated right pelvocalyceal system (Fig. 3).
A chest film obtained seven years before was reported as
negative. There was history of frequent body contusions

Figure 3. Renal scan. Anterior view of the right kidney (arrow)
superior to the liver. The posterior view shows the position of
both kidneys.

after seizures five years before, no further body trauma
was reported. Due to the absence of symptoms and normal
renal function, surgery was not recommended. A year after
initial evaluation she was admitted to the hospital due to
an unrelated intrabdominal infection that resolved after
antibiotics. She was lost to follow up 18 months after our
last evaluation and until that moment no deterioration in
renal function was detected.
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Discussion

The kidneys and the rest of the urinary system develop
from a specialized part of the mesoderm called the
urogenital ridge (5). Their development involves ascention
from a pelvic position and ventral rotation, so the renal
pelvis will be facing the spine. While ascending, their
blood supply changes, first from caudal branches of the
aorta and then from the adult renal artery at a more cranial
position (5,6).

This complex embryological development predisposes
to ectopic locations where pelvic kidneys are more
common than intrathoracic. A possible explanation for a
higher or intrathoracic position might be a retained
ingrowth of the ureter into the metanephros, or the kidney
at the start of the fetal period. This will result in a decreased
stimulus to the metanephros (4). The kidneys, having a
delay in differentiation, will have a prolongation of their
ascention, resulting in the high ectopic position and the
abnormally long ureters (4). The development of the
adrenal gland is independent, accounting for their finding
either above, alongside, or below the kidneys.

There are four kinds of intrathoracic kidneys: 1) true
thoracic ectopia associated with a normal dorsal
diaphragm, 2) eventration of the diaphragm, 3)
diaphragmatic hernia (Bochdaleck’s), either a congenital
defect or an acquired herniation, and 4) traumatic
diaphragmatic rupture with renal ectopia (4,7-14). Of all
these, only 0.25% are associated with a Bochdaleck’s
hernia(15), as was the case of we report. These
intrathoracic kidneys might have a deformed shape,
nonrotated pelvis, and a long, normal ureter, although they
are fully functional (4). Their present blood supply is
derived from upper branches of the aorta, with involution
of the previous branches.

Pulmonary manifestations of neurofibromatosis include
interstitial lung disease, thoracic neuromas, vagal nerve
neuromas, meningocele and kyphoscoliosis (16). No
reports associating neurofibromatosis with defects in
diaphragmatic development or ectopic kidneys were
found.

Although there was history of repeated physical trauma
during seizures, there was no reported history of blunt or
severe abdominal trauma to explain the intrathoracic
location of the kidney through the diaphragmatic hernia.
Due to the absence of symptoms, an arteriogram to
evaluate the position of the renal artery was deferred.
Though asymptomatic, intrathoracic kidney should be
considered in the differential diagnosis of a lung mass to
avoid an unnecessary thoracotomy and nephrectomy.
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