
Abstract. Synchronous colorectal cancer (CRC) and renal
cell carcinoma (RCC) is relatively rare, particularly when
the synchronous RCC is of papillary subtype, which is
exceedingly rare. We report a case of a 63-year-old
Caucasian man with synchronous CRC and type 1 papillary
RCC. After the patient presented with three episodes of
melena, colonoscopy followed by biopsy confirmed rectal
adenocarcinoma. The computed tomographic imaging also
showed an incidental mass of the upper pole of the left
kidney suspicious for RCC. Once chemoradiation therapy
was successfully completed, an ultra low anterior resection
and partial nephrectomy were performed concurrently.
Histological examination showed colorectal adenocarcinoma
(ypT1 N0 Mx) and papillary RCC type I (pT1a Nx Mx).
Although the exact pathogenesis of synchronous CRC and
RCC is unknown, it has been suggested that almost all
patients with this entity do not have Lynch syndrome. The
majority of these patients usually present with CRC-related
symptoms and then, during workup, are subsequently found
to have an incidental renal mass that is most often diagnosed
as clear cell subtype of RCC. To the best of our knowledge,
this is only the second reported case of synchronous CRC
and type 1 papillary RCC.

Synchronous primary colorectal carcinoma (CRC) and renal
cell carcinoma (RCC) is relatively rare (0.4-4.85%) (1-5).
Most studies believe the true incidence to be closer to 0.4-
0.5%, with only one study of five cases reporting a 4.85%
incidence rate (1). Synchronous cancers are defined as two
or more primary cancers diagnosed in the same patient at the
same time or within 6 months of each other (6, 7). Although

the exact pathogenesis of this entity remains to be elucidated,
immunohistochemical studies suggest that synchronous CRC
and RCC develop independently of microsatellite instability,
and that patients with this entity have microsatellite-stable
tumors and do not have Lynch syndrome (10, 11). Studies
suggest that patients with this entity have a higher risk of
developing other malignancies (11), and the possibility of a
shared genetic cause warrants further studies. 

In this report, we describe the case of a 63-year-old
Caucasian man with synchronous rectal adenocarcinoma and
type 1 papillary RCC. The literature is reviewed and the
pathogenesis and prognosis of this entity are discussed.

Case Report

A 63-year-old Caucasian man who presented with three
episodes of melena was referred for colonoscopy, that
revealed multiple colonic polyps as well as an ulcerated
rectal mass. 

The patient’s medical and social history was significant
for type II diabetes mellitus and occasional cigar smoking.
He also had a significant family history of cancer, with his
father having been diagnosed with kidney and bladder
cancer, his brother with a rare lymphoma, and his son with
a germ-cell tumor. 

A biopsy of the rectal mass was performed, and
histopathological examination confirmed CRC. On further
workup, computed tomographic imaging revealed a
7.2×6.9×5.5 cm cystic lesion in the upper pole of the left
kidney with an associated 2.2×1.9×1.4 cm solid enhancing
component (Figure 1). A positron-emission tomographic scan
revealed a fluorodeoxyglucose-avid rectal mass. No distant
metastasis or lymphadenopathy was identified. 

Our patient successfully completed neoadjuvant
chemoradiation therapy for his CRC. He was subsequently
admitted for ultra low anterior resection with a diverting loop
ileostomy and left partial nephrectomy. Both specimens from
the ultra low anterior resection and left partial nephrectomy
were obtained by our Department of Pathology for gross and
histopathological examination:
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The ultra low anterior resection specimen consisted of a
segment of rectosigmoid colon (32.0 cm in length × 5.0 cm
in diameter). A 1.7×1.2 cm firm, tan-pink ulcerated area (2.5
cm from the distal surgical margin) and a sessile polypoid
lesion (0.2 cm in greatest dimension, 9.0 cm from the distal
surgical margin) were identified (Figure 2A). After
processing, 12 lymph nodes were found in the pericolonic
adipose tissue. Microscopic examination revealed a low-
grade (well- to moderately differentiated) residual rectal
adenocarcinoma, with invasion into the submucosa (Figure
2B). No lymphovascular invasion or perineural invasion was
identified. Both proximal and distal surgical resection
margins were free of tumor. Immunohistochemically, the
tumor cells showed strong immunoreactivity for caudal-
related homeobox gene 2 (CDX2) (Figure 2C) and
cytokeratin 20 (CK20) (Figure 2D left), and was negative for
cytokeratin 7 (CK7) (Figure 2D right) and renal cell
carcinoma marker. 

The left partial nephrectomy specimen consisted of a
5.2×2.6×0.8 cm, unoriented portion of kidney with a simple
cyst overlying a 2.4×1.9×0.8 cm yellow-tan solid mass.
Microscopic examination revealed a type 1 papillary RCC with
a Fuhrman nuclear grade of 1-2 out of 4. The tumor comprised
of tightly packed papillae, resulting in a 'solid' appearance.
Some of the fibrovascular cores contained clusters of foamy
macrophages and were lined by a single layer of tumor cells
with hyperchromatic nuclei and inconspicuous nucleoli.
Scattered psammoma bodies were present. No lymphovascular
invasion or perineural invasion were identified. The tumor was
limited to the kidney, and the parenchymal surgical resection
margin was uninvolved. Immunohistochemically, the tumor
cells showed strong immunoreactivity for CK7, focal and weak
immunoreactivity for renal cell carcinoma marker, and negative
immunoreactivity for CK20, CDX2, and thyroid transcription
factor 1 (Figure 3).

Discussion

Synchronous malignancies were first described by Billroth
in 1889 (8). Then in 1932, Warren and Gates published a
detailed study of post-mortem examination on multiple
malignancies, and established the most commonly accepted
criteria: each tumor must arise from different locations, have
distinct histology, and the possibility of one being a
metastasis of the other must be excluded (9). Synchronous
CRC and RCC in our patient meet the diagnostic criteria for
the diagnosis of multiple primary malignant neoplasms,
which were established by Warren and Gates (9). 

Although the exact pathogenesis is unknown, studies
suggest that synchronous CRC and RCC develop
independently of a mismatch repair (MMR) defect. Cullinane
et al. reported that among seven patients with both CRC and
RCC, only five CRC tumor blocks and six RCC tumor blocks

were available for evaluation. Four out of five rectal cancers
and five out of the six RCC cancers were microsatellite-stable
(10). A cohort study by Steinhagen et al. reported similar
findings. Among the tissue blocks available for
immunohistochemical stains from 10 patients with both CRC
and RCC, nine patients had normal expression of all four
MMR proteins in the CRC specimens, and one patient
showed an absence of the muts homolog 6 (MSH6) protein,
however, his RCC specimen showed normal expression of all
four MMR proteins (11). Moreover, clinicopathological data
suggested that patients with synchronous CRC and RCC have
an increased risk of developing other malignancies, and so
the possibility of a genetic etiology has been suggested for
this entity. This warrants carrying out larger studies in order
to determine whether there is a potential underlying genetic
cause. Among the 101 patients who were included in the
study by Steinhagen et al., 42% of the patients had
synchronous CRC and RCC. In this cohort study, 32%, 7%,
and 3% of the patients had one, two, and three additional
primary malignancies respectively (11). 

Although clear cell RCC is the most common subtype of
RCC, it has been suggested that papillary RCCs are more
likely associated with secondary malignancies, such as CRC
and prostate cancer, when compared to patients with clear
cell RCCs. Among the 2,722 patients Thompson et al.
studied, 2,188 (80.4%), 378 (13.9%), and 128 (4.7%) of
patients had clear cell, papillary, and chromophobe type
RCCs, respectively. Of these cases, 34 (1.6%) of the patients
with clear cell RCC, 9 (2.4%) of those with papillary RCC,
and 5 (3.9%) of those with chromophobe RCC had
metachronous CRC (12). 

Asymptomatic patients with incidentally discovered RCCs
have significantly higher survival rates compared to
symptomatic patients. Tsui et al. showed that patients with
incidental RCCs had a 5-year survival rate of 85.3%, but the
rate was only 62.5% among patients with symptomatic
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Figure 1. Computed tomographic image of the abdomen showing a
7.2×6.9×5.5 cm cystic lesion in the superior pole of the left kidney (thin
arrow) with an associated 2.2×1.9×1.4 cm solid enhancing component
(broad arrow).



RCCs. The asymptomatic RCCs had significantly lower
histologic grade and stage, no recurrence after resection, and
only 2.1% of the patients had distant metastasis (13).
Linehan et al. reported similar results (14). On the contrary,
symptomatic RCCs had significantly higher histological
grade and stage, 0.4% local tumor recurrence, and 8.2% of
the patients had distant metastasis. 

Conclusion

Our report describes a patient with synchronous CRC and
type 1 papillary RCC. It is important to recognize this entity
for the following reasons: i) It has been suggested that
patients with synchronous CRC and RCC have an increased
risk of developing other malignancies. ii) The majority of
these RCCs are clear-cell type and incidentally discovered
during workup for CRC. Incidentally found RCC has a better
prognosis and higher 5-year survival rate because of
significantly lower grade and stage compared to symptomatic
RCC. iii) Patients with papillary or chromophobe RCC may
be more likely to develop metachronous CRC compared to

patients with clear cell RCC. Therefore, it is important for
clinicians to be aware of the possibility of synchronous
malignancies when a CRC or RCC is discovered, particularly
if the RCC is of papillary or chromophobe subtype, which
has been shown to have a higher likelihood of this process.
If the RCC is incidentally discovered and is of low nuclear
grade and stage, the outcome and survival rate related to that
particular malignancy will be better.
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Figure 2. A: Gross examination of the rectosigmoid colon showing a 1.7×1.2 cm firm, tan-pink ulcerated area; B: Hematoxylin and eosin staining
of the specimen showing a low-grade (well- to moderately differentiated) residual rectal adenocarcinoma (×400). C: Tumor cells showed strong
immunoreactivity for caudal-related homeobox gene 2 (×400). D: Tumor cells also showed strong immunoreactivity for cytokeratin 20 (left), but
no immunoreactivity for cytokeratin 7 (right) (×400).
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Figure 3. A, B: Hematoxylin and eosin staining showing papillary renal cell carcinoma, type 1, Fuhrman nuclear grade 1-2. The tumor cells have
formed single layers of cells lining the fibrovascular cores, and the nuclei were hyperchromatic with inconspicuous nucleoli. Psammoma bodies
are present (A: ×100; B: ×400). C: The tumor cells were positively immunoreactive for immunohistochemical stain for renal cell carcinoma marker
(×400). D: Tumor cells showed no immunoreactivity for cytokerain 20 (left) but strong immunoreactivity for cytokeratin 7 (right) (×400). 


