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We report seven cases of renal medullary carcinoma collected from several institutions in Brazil. In spite of a
relatively high incidence of sickle cell trait in Brazil, this is a rare tumor. All patients were males between the
ages of 8 and 69 years (mean 22 years). From the collected information, the most frequent presenting symptoms
were gross hematuria and flank or abdominal pain. The duration of symptoms ranged from 1 week to 5 months.
Most of the tumors were poorly circumscribed arising centrally in the renal medulla. Size ranged from 4 to 12 cm
(mean 7 cm) and hemorrhage and necrosis were common findings. All seven cases described showed sickled
red blood cells in the tissue and six patients were confirmed to have sickle cell trait. All cases disclosed the
characteristic reticular pattern consisting of tumor cell aggregates forming spaces of varied size, reminiscent of
yolk sac testicular tumors of reticular type. Other findings included microcystic, tubular, trabecular, solid and
adenoid-cystic patterns, rhabdoid-like cells and stromal desmoplasia. A peculiar feature was suppurative
necrosis typically resembling microabscesses within epithelial aggregates. The medullary carcinoma of the 69-
year-old patient was associated with a conventional clear cell carcinoma. To our knowledge, this association
has not been previously reported and the patient is the oldest in the literature. The survival after diagnosis or
admission ranged from 4 days to 9 months. The 8-year-old African–Brazilian patient with a circumscribed mass
is alive and free of recurrence 8 years after diagnosis. This case raises the question whether a periodic search
for renal medullary carcinoma in young patients who have known abnormalities of the hemoglobin gene and
hematuria could result in an early diagnosis and a better survival.
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In 1995, Davis et al,1 reported 34 cases of a very
aggressive neoplasm with peculiar microscopic
morphology highly predictive of finding sickled
erythrocytes in the tissue. The authors designated
this tumor ‘renal medullary carcinoma’ and con-
sidered it the seventh sickle cell nephropathy.

Renal medullary carcinoma is a rare tumor that
arises centrally, in the renal medulla, grows rapidly
in an infiltrative pattern and invades the renal
sinuses, with nearly all patients dying of the disease
within several months after diagnosis. This tumor
typically affects young patients and is almost
exclusively associated with sickle cell trait. The

origin and pathogenesis of renal medullary carci-
noma are not completely understood.

Seven cases of renal medullary carcinoma
are reported including one case of favorable evolu-
tion. All cases were examined for clinical and
morphological features and six of them were also
studied for immunohistochemical profile. To our
knowledge, this is the first Brazilian multiinstitu-
tional report on renal medullary carcinoma. Case 1
has been reported previously.2

Materials and methods

Seven cases of renal medullary carcinoma
were collected with the collaboration of several
Brazilian pathologists that searched for cases of
renal medullary carcinoma in their institution’s
files. Sections of each case were stained with
hematoxylin and eosin.
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Immunohistochemistry

Paraffin blocks were available for all cases, except
for the seventh case with two renal tumors. The
antibodies used, their sources and their dilutions are
listed in Table 1. These antibodies were selected
because of their utility in the differentiation of
several renal tumors, including collecting duct
carcinoma and urothelial carcinoma. The immuno-
stains were prepared following the biotin-avidin-
peroxidase method and the reaction product was
visualized with diaminobenzidine.3

Clinical Findings

The clinical data are summarized in Table 2. The age
of the patients ranged from 8 to 69 years and all were
males. Of five patients with race information
available, four were African-Brazilians and one
was white. Sickle cell status was known for six
patients, five had sickle cell trait and one a positive
sickling test.

The clinical presentation was available for six
patients, all of them presented with hematuria.
Other symptoms included flank or back pain (three
cases), weight loss (two cases), neurologic deficit
(one case) and dyspnea (one case). The duration of
presenting symptoms was known for five cases and
ranged from 3 weeks to 5 months.

The right kidney was involved in five cases
(Figure 1) and the left in two cases. The patient
with bilateral tumors revealed a larger mass in the
right kidney and the left renal mass was considered
a contralateral metastasis.

The youngest and the oldest patients had tumors
restricted to the kidney, whereas the other five
patients had metastatic disease at presentation. The
sites of metastases were lungs (n¼ 5), lymph nodes
(n¼ 3), bones (n¼ 2), contralateral kidney (n¼ 1),
liver (n¼ 1) and adrenal (n¼ 1). One case had
massive retroperitoneal disease with vertebral infil-
tration and spinal cord compression.

Radical nephrectomy was performed in four
cases. One patient was considered inoperable and
one patient died before any treatment was given and
an autopsy was performed. Three patients were
submitted to chemotherapy and two of them also

Table 1 Antibodies used in immunohistochemical study

Antibody Clone Dilution Source

Vimentin V9 1:100 Dako
CK AE1/AE3 AE1/AE3 1:75 Dako
Epithelial membrane antigen E29 1:75 Dako
CK (high molecular weight) 34bE12 1:100 Dako
CK (low molecular weight) 35bH11 1:100 Dako
CK7 OV-TL 12/30 1:40 Dako
CK20 Ks20.8 1:50 Dako
CEA polyclonal CEA 1:20 Dako
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received radiotherapy. The response to either one
treatment was poor for all three cases.

Follow-up data were available for six patients,
five died of the disease and their survival after
diagnosis/admission ranged from 4 days to 9
months. The youngest patient is alive and free of
recurrence 8 years after the diagnosis.

Pathological Findings

Gross characteristics
The right kidney was affected in all except two cases
(Figure 2). Gross descriptions were available for five
tumors. Most of the tumors were poorly circum-
scribed. The tumor mass was firm to rubbery with
whitish to gray color and all of them occupied a
predominant central location. The size ranged from

3.5 to 7.8 cm and all of them had areas of necrosis,
except for the sixth case (smaller tumor), which
showed only hemorrhagic areas.

The surgical specimen of the seventh case
revealed two distinct tumors. The smaller tumor
was located in the renal medulla and had the same
characteristics described above. The larger mass
was situated predominantly at the renal cortex and
measured 8.1 cm in the highest diameter. This tumor
was yellowish with hemorrhagic areas and the
morphological examination revealed a conventional
renal cell carcinoma.

Microscopic characteristics
All seven tumors had very similar microscopic
characteristics. A reticular pattern of growth and a
prominent stromal desmoplasia were the most
constant features. The reticular pattern consisted of
tumor cell aggregates forming spaces of varied size,
reminiscent of yolk sac testicular tumors of reticular
type (Figure 3). The stromal desmoplasia (Figure 4)
showed several appearances among the tumors and
within the same tumor: densely collagenous, ede-
matous, mucoid or myxoid. Microcystic (Figure 5),
tubular, trabecular, solid (Figure 6) and adenoid-
cystic (Figure 7) patterns were also identified in
some of the tumors.

Cytologically, tumor cells showed dark eosino-
philic cytoplasm and nuclei with conspicuous and
usually prominent nucleoli (Figure 6). The presence
of rhabdoid-like cells was observed in four cases.
The tumors diffusely infiltrated the renal parench-
yma (except for the sixth case) as observed in
urothelial carcinomas of the renal pelvis, but other
histological aspects were distinct from this neo-
plasm. All cases showed at least focal acute
inflammatory infiltrate and two cases had areas
of suppurative necrosis typically resembling micro-
abscesses within epithelial aggregates (Figure 8).

Figure 1 Computerized tomography scan. A tumor mass in the
right kidney.

Figure 2 A fairly well circumscribed yellow-whitish tumor in the
lower pole of the right kidney.

Figure 3 Reticular pattern of growth reminiscent of the yolk sac
testicular tumor.
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Lymphoplasmacytic inflammatory infiltrate was
prominent in four cases and focal in the remaining
ones. Sickled red blood cells were seen in blood
vessels in all of the seven tumors (Figure 9),
including the case with no data on the hemoglobin
status of the patient.

The sixth case of an 8-year-old boy was partially
circumscribed and although the architectural and
cytological aspects were very similar to the other
tumors (Figure 10), this tumor did not show the
diffuse infiltration of the renal parenchyma that is
characteristic of the renal medullary carcinoma.

Immunohistochemistry

All tumors showed homogeneous expression of
cytokeratin pool (AE1/AE3), low molecular weight
cytokeratin (35bH11) and epithelial membrane anti-
gen (EMA). Coexpression of vimentin was found in

Figure 5 Microcystic appearance with micropapillations.

Figure 6 Solid pattern. Neoplastic cells have dark eosinophilic
cytoplasm, clear nuclei and usually prominent nucleoli.

Figure 8 Suppurative necrosis resembling microabscesses.

Figure 7 Adenoid-cystic appearance.Figure 4 Tubular pattern with prominent dense collagenous
stromal desmoplasia.
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all but one tumor. High molecular weight cytoker-
atin was focally positive in one case and diffusely
positive in the sixth case of unusual presentation
and evolution. Cytokeratin 7 and carcinoembryonic
antigen (CEA) were focally positive in all cases and
cytokeratin 20 negative in all but one case in which
there was a weak focal positivity.

Discussion

Renal medullary carcinoma is a rare, rapidly grow-
ing tumor that affects young individuals with sickle
cell trait. This tumor was described in 1995 by Davis
et al,1 which considered it the seventh sickle cell
nephropathy. The six sickle cell nephropathies
previously described by Berman,4 in 1974, are gross
hematuria, papillary necrosis, nephrotic syndrome,
renal infarction, inability to concentrate the urine

and pyelonephritis. All of them are to a certain
extent related to the obstruction of blood vessels and
tissue hypoxia resulting from red blood cell sickling.
The renal medulla is particularly susceptible to
damage in sickle cell disease due to its unique
environment characterized by anoxia, hyperosmo-
larity and low pH that tend to promote hemoglobin
S polymerization and red blood cell sickling.5

Over a period of 22 years, the Armed Forces
Institute of Pathology had collected only 34 cases,1

and over the next 5 years, only 15 more had been
described.6 Simpson et al7 published a study in
which a Medline search of the English literature for
renal medullary carcinoma from 1995 through 2003
was conducted resulting in a total of 21 distinct
reports identified, yielding 95 distinct cases, in-
cluding the 3 new cases described by the authors.
We have performed a Medline search via PubMed of
the English literature using renal medullary carci-
noma as a search term for the period from January
2003 to May 2007 and 16 distinct reports of new
cases were found with a total of 35 cases, including
the 3 cases published by Simpson7 in 2005 and the 7
cases presented here. The incidence of sickle cell
trait in Brazil is 6.7% in African-Brazilians, 5.4% in
Mulattos (persons with mixed White and African-
Brazilian ancestry) and 0.21% in Whites.8 Consider-
ing the large population at risk, the tumor is, in fact,
very rare suggesting that additional factors are likely
necessary. This is the first report from Brazil as a
result of the collaboration of several pathologists
that searched for cases of renal medullary carcinoma
in their institution’s files.

Renal medullary carcinoma is typically seen in
young patients with the sickle cell trait and
exceptionally with sickle cell disease. All seven
cases described here showed sickled red blood cells
in the tissue and six patients were confirmed to have
sickle cell trait. In one case (case 3), the hemoglobin
profile was not studied. Renal medullary carcinoma
shows a male predominance (2:1) and the mean age
at presentation is approximately 22 years, with ages
ranging from 5 to 40 years.1,9,10 Our cases confirmed
the male predominance and the mean age was
similar to the literature. As far as we know, the
seventh case of the 69-year-old patient corresponds
to the oldest patient with renal medullary carcinoma
reported.

The most frequent presenting symptoms are gross
hematuria and flank or abdominal pain. A palpable
abdominal mass is often observed. Some patients
may present with symptoms of metastatic disease.
Spontaneous gross hematuria, the first sickle cell
nephropathy, is usually unilateral and occurs at the
same age range that of renal medullary carcinoma. It
is worth noting, however, that most of these
spontaneous benign bleedings occur from the left
kidney and most of the renal medullary carcinomas
arise on the right kidney.

Grossly, most of the tumors are poorly circum-
scribed arising centrally in the renal medulla. Size

Figure 9 Sickling of erythrocytes.

Figure 10 Reticular pattern of growth.
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ranges from 4 to 12 cm (mean 7 cm) and hemorrhage
and necrosis are common findings. The microscopic
features previously described are characteristic of
this tumor. The infiltrative pattern of growth con-
trasts with renal cell carcinoma and Wilms’ tumor,
which grow by expansion. Keratin AE1/AE3 is
nearly always positive as is EMA, but typically less
strong. CEA is usually positive. Some studies
showed strong expression for low molecular cyto-
keratin (CAM 5.2), but no expression of high
molecular cytokeratin.10,11 Of 15 tumors analyzed
by Swartz et al,10 cytokeratin 7 and 20 were
heterogeneous and variable, and Ulex europeus
was focally positive in a minority of cases. Electron
microscopy may disclose intracytoplasmatic lumens
with short microvilli, lipid vacuoles and intercel-
lular junctions,10,11 but no consistent ultrastructural
characteristic specific of this neoplasm was identi-
fied.

The origin and pathogenesis of renal medullary
carcinoma are not completely understood. Accumu-
lated experience with radiographic and pathologic
findings suggests that renal medullary carcinoma
probably originates in the calyceal epithelium in or
near the renal papillae,1 which could be the result of
the chronic ischemic damage of the epithelium of
the renal papillae related to sickled erythrocytes.
Positivity for vascular endothelial growth factor and
hypoxia induced factor supports that chronic
hypoxia secondary to the hemoglobinopathy may
be involved in the pathogenesis of renal medullary
carcinoma.10

In several texts, renal medullary carcinoma is
classified as a subtype of collecting duct carcinoma,
in spite of their clinical, morphological and im-
munoprofile differences.10 In fact, the main differ-
ential diagnosis of renal medullary carcinoma is
collecting duct carcinoma,12 for it shares certain
features with renal medullary carcinoma. However,
collecting duct carcinoma typically occurs in older
patients without sickle cell trait, especially males
with a mean age of 53 years.12 In addition, collecting
duct carcinoma shows a predominantly tubulopa-
pillary pattern, the inflammatory infiltrate is usually
less prominent and dysplastic lesions are seen in the
adjacent collecting ducts. Despite its central loca-
tion in the kidney, the histological spectrum of
collecting duct carcinoma is more closely related to
renal cell carcinoma rather than to renal pelvic
carcinoma.1 Besides, the characteristic immunopro-
file of collecting duct carcinoma is positivity for
high molecular weight cytokeratin (34bE12) and
Ulex europeus agglutinin 1 lectin (UEA-1).12–14

Cytokeratin 34bE12 is frequently negative in renal
medullary carcinoma and UEA-1 is present in only a
minority of cases in a focal distribution.10

Renal medullary carcinoma shares similarities
with high-grade urothelial carcinoma with regard
to its location, infiltrating pattern and tumor cell
morphology.15 Of interest is the case reported by
Figenshau16 that showed an association of renal

medullary carcinoma and urothelial carcinoma. The
authors speculated whether the finding represents a
collision tumor or dedifferentiation of the pelvic
urothelial carcinoma. We report here a case of an
association of renal medullary carcinoma and con-
ventional renal cell carcinoma. To our knowledge,
this association has not been previously reported in
the literature and probably corresponds to an
association by chance. This hypothesis is supported
by the fact that the tumors were distinct masses,
situated in different areas of the renal parenchyma,
the first was located centrally, in the renal medulla
and the second in the renal cortex, suggesting that
they represent a collision tumor.

The prognosis of renal medullary carcinoma is
very poor due to the highly aggressive behavior of
this neoplasm and to its resistance to conventional
chemotherapy. Metastases are both lymphatic and
hematogenous with liver and lungs most often
involved. The mean duration of life after surgery is
about 15 weeks9 and the longest documented
survival for renal medullary carcinoma was 15
months.10 Chemotherapy has been known to prolong
survival by few months, but generally, neither
chemotherapy nor radiotherapy has altered the
course of the disease.17 We report one case of
unusual outcome, in which the patient is alive and
free of recurrence 8 years after surgery. This unique
long survival is probably due to the early diagnosis
of a small tumor restricted to the kidney and to the
lack of prominent infiltrative growth. This case
emphasizes the importance of considering renal
medullary carcinoma in the differential diagnosis
of young patients with sickle cell trait or disease
presenting with hematuria and also raises question
whether a screening for this neoplasm in such
patients could result in an early diagnosis and a
better survival.
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