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Male, 63-year-old
Colon adenocarcinoma
Abdominal pain ¢ constipation

Surgery

Rare co-existance of disease or pathology

Multiple primary malignancy (MPM) is defined as 2 or more primary malignancies diagnosed in the same pa-
tient. Even though MPMs are rare, various associated tumors have been reported in the literature. We report
the first case of triple synchronous primary malignancies: gastrointestinal stromal tumor, colon adenocarcino-
ma, and renal cell carcinoma.

A 63-year-old man presented to our emergency department with a 7-day history of diffuse abdominal pain
and constipation. Examination revealed a distended abdomen and diffuse tenderness. Enhanced computed to-
mography showed a high-grade large bowel obstruction with the transitional zone seen at the splenic flexure,
which was suspicious for primary colon cancer, and a hypodense lesion on the left mid-pole of the kidney. An
emergency exploratory laparotomy revealed a splenic flexure mass, which was resected, and a left renal mass,
which was excised. A stomach mass at the greater curvature was an incidental intraoperative finding; a wedge
resection was performed for it. The pathology for each of the masses showed a primary malignancy.

Multiple primary cancers are rare and a multidisciplinary team approach is essential for management of these
patients, be it preoperative, intraoperative, postoperative, or long-term surveillance.

Carcinoma, Renal Cell ¢ Colorectal Neoplasms ¢ Gastrointestinal Stromal Tumors
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Background

Multiple primary malignancy (MPM) was first reported in the
1900s by Billroth [1] and the definition then was redefined
by Warren and Gates [2] as the existence of 2 or more prima-
ry malignancies in the same patient. The tumors can be syn-
chronous or metachronous. The North American Association
of Central Cancer Registries defines synchronous tumors as
those identified less than 6 months apart; tumors diagnosed
more than 6 months apart are known as metachronous. Here
we describe the case of a 63-year-old man who presented with
adenocarcinoma of the colon, gastrointestinal stromal cell tu-
mor (GIST), and renal cell carcinoma (RCC). To our knowledge,
this the first reported case in the English literature of synchro-
nous tumors of the colorectum, GIST, and RCC.

Case Report

A 63-year-old man with hypertension who had never under-
gone surgery presented to our emergency department with a
7-day history of diffuse abdominal pain and constipation. He
had smoked a pack of cigarettes a day for the past 45 years.
He had no personal or family history of malignancy. Physical
examination revealed a distended abdomen and diffuse ab-
dominal tenderness. The results of initial laboratory tests were
unremarkable. The patient’s carcinoembryonic antigen level
was 4 ng/mL and his cancer antigen 19-9 level was 12 U/mL.

Enhanced computed tomography showed a high-grade large-
bowel obstruction with a transitional zone at the splenic flex-
ure, which was suspicious for primary colorectal cancer (CRC)
(Figure 1). Two lesions also were seen in the left kidney. A
2.6x2.7x2.7-cm well-rounded, hypodense lesion with high at-
tenuation (66 HU) was present in the mid-pole, and another
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small 1.5x1.4-cm exophytic cystic lesion with fluid attenua-
tion was present in the lower pole of the left kidney (Figure 2).
There were 2 indeterminate small, hypodense lesions in seg-
ments 8 and 6 of the liver (Figure 3). No other abdominal mass-
es initially were identified. Renal ultrasonography performed
the same day to assess the kidney masses showed a complex
cystic lesion in the mid-pole of the left kidney and another
simple, exophytic, cortical cyst measuring 1.2 cm (Figure 2).

The patient underwent an urgent exploratory laparotomy, which
revealed a splenic flexure mass; it was resected and a primary
anastomosis was performed. A partial nephrectomy also was
performed for the left renal masses. During intraoperative in-
spection, a mass was found at the greater curvature of the
stomach. It measured approximately 3x3 cm and was hard,
round, and had a smooth surface. We elected to do a wedge
resection of the stomach to excise the mass.

The pathological evaluation of the colon specimen showed a
4.5x4x1.5-cm, moderately differentiated, invasive adenocar-
cinoma. The tumor was invading through the muscularis pro-
pria into the subserosal adipose tissue and the non-peritone-
alized pericolic/perirectal soft tissues but did not extend to
the serosal surface; there was no regional lymph node metas-
tasis (pT3NOMXx) (Figure 4). No KRAS, NRAS, nor BRAF muta-
tions were identified, nor was there a loss of nuclear expres-
sion of MSI/MMR proteins. The left mid-pole kidney lesion
was a papillary RCC, Type 1, WHO/ISUP grade 1, 3.3 cm in the
greatest dimension, with no lymphovascular invasion (pT1aNx
Mx) (Figure 5). The patient was found to have a mutation in
the PDGFRA gene, which is a member of the type Il recep-
tor tyrosine kinase family. The lower-pole lesion was found to
be a 1.4-cm papillary, cortical adenoma with cystic changes.
The stomach lesion was found to be a GIST, mixed subtype:
spindle and epithelioid (pT2NxMx). It was 2.8 cm in greatest

Figure 1. (A—C) Selected sagittal (A) and Axial (B) computed tomography scans of the upper abdomen with intravenous contrast in the
portosystemic venous phase and oral contrast in our patient, who presented with suspected bowel obstruction. The images
show focal circumferential narrowing of the descending colon at the splenic flexure, resulting in an “apple core” appearance
that is pathognomonic for colonic adenocarcinoma (green arrow) and leads to high-grade bowel obstruction.
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Left Kidney Trans

Figure 2. (A) Intravenous contrast-enhanced computed tomography scan at the level of the kidneys in the axial plane showing
an incidental cortical exophytic interpolar renal lesion (yellow arrow) with enhancement that is suspicious for renal cell
carcinoma. (B) Another smaller exophytic lesion (blue arrow) is seen in the coronal image of the left renal cortex with no
enhancement, consistent with a cyst (blue arrow). (C) Ultrasonography performed on the same day showed the suspicious
lesion (yellow arrow). The lesion’s heterogenous echogenicity, solid component (red star), and lack of posterior acoustic

shadow confirmed that it was solid.

Figure 3. (A, B) Computed tomography scan showing a small, hypodense lesion in segment IVa of the liver (red arrow). Although the
lesion was too small to be characterized, in the context of the colonic lesion, it was worrisome for metastasis.

dimension, with moderate lymphocytic infiltrate (Figure 6). The
tumor was low-grade (1/50 HPF) and had no malignant fea-
tures, which, along with its size, carried a 1.9% risk for pro-
gressive disease [3].

A chest computed tomography (CT) scan performed 4 days
after surgery showed bilateral, small, likely benign subpleu-
ral nodules and a mixed sclerotic/lytic right 9th rib lesion.
Furthermore, magnetic resonance imaging of the liver, per-
formed 1 month postoperatively to evaluate the liver mass-
es, revealed a segment 4A lesion measuring 2x1.7 cm, which
was definitely a metastatic lesion from the colon adenocarci-
noma, and another benign small cyst in segment 5 (Figure 7).
Because the patient had been taken to surgery urgently to
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relieve his obstruction, his case was discussed at a postoper-
ative tumor board meeting. The plan was to further investi-
gate his liver lesions, to start him on concurrent chemothera-
py, and to repeat the CT images in 3 months.

Discussion

MPMs are considered rare and they typically have been de-
scribed in case reports [4,5] and in reports from registries and
centers in different countries [6,7]. The mechanism of develop-
ment of MPMs is uncertain and likely multifactorial; identified
risk factors include previous cancer treatment, diet, smoking,
and genetic mutations [8]. Smoking alone is a significant risk
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Figure 4. (A) Gross image of the left splenic flexure colonic mass. The mass is ulcerated and measures 4.5x4.0x1.5 cm. A low-
magnification microscopic image of the colonic mass (moderately differentiated colonic adenocarcinoma). There are
infiltrating, atypical glands with desmoplastic reaction. (B) The tumor extends into the pericolic adipose tissue. A higher-
magnification microscopic image of the colonic mass. (C) Extensive surface erosion with inflammatory exudate also is
present, which suggests ulceration. Unremarkable colonic mucosa (arrow) is adjacent to the infiltrative tumor cells. (D) The
tumor is composed of infiltrating, atypical glands with large nuclei and focal luminal necrosis along with a desmoplastic
reaction, consistent with moderately differentiated colonic adenocarcinoma.

for cancer [9], and, together with alcohol intake, has been es-
timated to account for approximately 35% of all excess risk for
MPMs [8]. Most secondary primary tumors have been found
to occur in tobacco-related cancer sites, particularly in other
digestive organs. This may be due to the similar carcinogen-
ic agents that affect the gastrointestinal system [10,11]. With
advances in healthcare systems around the world and the in-
crease in different modalities for diagnosis and management,
the life expectancy of the population has increased signifi-
cantly in the past few decades, according to the World Health
Organization [12]. Given the increasing incidence of MPM,
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individuals who are elderly are at increased risk of develop-
ing them [13]. A retrospective study of more than 52 000 pa-
tients by Bittorf et al. [6] showed that 2.8% had 3 primary ma-
lignancies. Interestingly, the 5-year survival rate for patients
with MPMs has been shown to be higher than for those who
have solitary malignancies. The reason for that remains unclear.

There are multiple reports in the literature of associated syn-
chronous MPMs. For instance, patients diagnosed with CRC are
at a higher risk for RCC than those in the general population,
and vice versa [14]. It has been suggested that both neoplasms
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Figure 5. (A) Gross image of the left renal mass. A low-magnification microscopic image of the left renal mass (papillary renal cell
carcinoma [RCC]). (B) There is a well-circumscribed proliferation of renal cells with early cystic-like formation. A higher-
magnification microscopic image of the renal mass (type 1 papillary RCC). The tumor has a papillary architecture of tubular
renal cells with basophilic cytoplasm and small monomorphic nuclei. (C) Unremarkable renal parenchyma (arrow) is adjacent
to the tumor cells. A microscopic image of immunostaining of the papillary RCC. (D) The strong positivity for CK7 underscores

the renal origin of the tumor.

are associated with genetic predisposition and share a com-
mon pathogenic mechanism [14-18]. Synchronous tumors are
believed to originate from tissues and organs with a similar
embryonic origin [14,19]. This association frequently has been
reported with CRC [14].

GIST is another example. It was reported to be associat-
ed with different malignant tumors, including RCCs [19-22].
Furthermore, it is known to be part of multiple syndromes, in-
cluding the Carney triad, Carney-Stratakis syndrome, and neu-
rofibromatosis type 1 (NF1).
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Conclusions

The present report describes the first case of MPM of the co-
lon, stomach, and kidney. The diagnoses were made based
on the patient’s history, physical examination, and imaging.

Given the broad spectrum of causes for developing MPM, as have
been previously discussed, physicians should be attentive to the
possibility of new or separate primary malignancies. A high in-
dex of suspicion is warranted based on patient history, includ-
ing age, predisposing risk factors, and family history. Physical
examination and different imaging modalities can be employed
even if a primary malignancy has been definitively diagnosed.
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Figure 6. (A) Microscopic image of the gastrointestinal stromal tumor (GIST). The tumor is composed of subepithelial interlacing
spindle cell proliferation. Genetic testing of the tumor confirmed a PDGFRA gene alteration with wild-type KIT. (B) Higher-
magnification microscopic image of the low-grade (G1) GIST. The tumor is composed of interlacing, essentially spindle cell
proliferation with dilated vessels. No necrosis is evident. The tumor has 1 mitosis per 50 high-power fields, and thus, very
low risk/low malignant potential. (C) Microscopic image of immunostaining of the GIST. The strong positivity for DOG-1
underscores the mesenchymal origin of the tumor.

Figure 7. (A) Follow-up T2-weighted magnetic resonance image with fat saturation and (B) Post contrast T1-weighted image with fat
saturation 1 month later demonstrate high T2 signal intensity and peripheral enhancement of the lesion, respectively, in
keeping with metastasis from the colonic adenocarcinoma.

To date, no management guidelines have been established for
MPMs. Therefore, the approach to treatment, screening, and
follow-up should be tailored to each individual patient, ideal-
ly by a multidisciplinary team.
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