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Abstract
Gastric cancer, a leading cause of cancer-related death in the world, may occur with an additional
synchronous malignancy in rare cases. Of these rare cases many are colorectal cancer. Microsatellite
instability is a phenomenon that may contribute to the pathogenesis of both cancers, as are field
cancerization and genetic susceptibility, although none of these explain many concurrent cases. In this case,
we described a patient with locally advanced microsatellite instability-high gastric cancer and synchronous
microsatellite stable rectal cancer, who received a combination chemo-immunotherapy regimen and
achieved complete response. This report reflects on current knowledge surrounding synchronous primary
malignancies and achieving complete response.
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Introduction
Additional primary malignancies (APMs) have been reported in up to 10.9% of gastric cancer cases and
10.2% of colorectal cancer cases [1,2]. Multiple primary malignancies (MPMs) are associated with poor
overall survival compared to metachronous malignancies. Additional primary malignancies (APMs) in
gastric cancer patients have been shown to lead to over 30% lower 10-year overall survival rates relative to
solitary gastric cancer, although this study did not stratify for stage [1]. Regardless of the mechanism
contributing to higher rates of multiple malignancies, this high incidence warrants physicians to consider
the possibility of an APM in all cancer patients, and consistent long-term follow-up is essential.

Gastric cancer is the third most common cause of cancer-related deaths worldwide on its own [3]. When
caught early, gastric cancer can be treated with endoscopic dissection, shown to lead to three- and five-year
overall disease-free survival rates of over 95% [3]. In addition to radical surgical resection, available
treatment options for advanced gastric cancer include neoadjuvant chemotherapy, radiation, various
molecular-targeted therapies, and most recently, immunotherapy.

The role of immunotherapy in gastric cancer is an active area of interest, but progress has been made in
identifying predictive markers for immunotherapy response. Microsatellite instability-high (MSI-H) status,
Epstein-Barr virus-positive status, and high tumor mutational burden have emerged as molecular markers
associated with high tumor microenvironment programmed death-ligand 1 (PD-L1) expression and/or
leukocyte infiltration, enabling immunotherapy success, particularly at the site of PD-1/PD-L1 interaction
[4]. Microsatellite instability refers to the extent of variation in hypermutable repeating DNA motifs
scattered throughout the tumor genome, often owing to a defect in the mismatch repair (MMR) pathway [4].
MSI-H status is estimated to be prevalent in 19% of gastric cancers [5]. Nivolumab, a monoclonal antibody
to PD-1, recently received FDA approval for the treatment of advanced gastric cancer when used alongside
folinic acid, fluorouracil, and oxaliplatin (FOLFOX) chemotherapy [6,7]. In this case report, we reported a
patient with a primary microsatellite instable (MSI-H) gastric cancer with co-existing primary microsatellite
stable (MSS) rectal cancer, requiring multimodal treatment involving immunotherapy, chemotherapy, and
surgery. Nivolumab with FOLFOX was decided upon, which in addition to surgical resection achieved near
complete response for both primary malignancies [7].

Case Presentation
A 69-year-old male with a 37.5-pack-year smoking history presented initially to urgent care with a three-
month history of constant epigastric and abdominal pain as well as an 18-pound weight loss. Further workup
by gastroenterology with endoscopy revealed a large, fungating, circumferential mass with bleeding in the
gastric antrum/pylorus. Concurrent colonoscopy also found a 30 mm polypoid semi-sessile lesion in the
proximal rectum among other smaller polyps ranging from 4 to 20 mm. Immunohistochemical staining

1 2 3 4 5

4

 
Open Access Case
Report  DOI: 10.7759/cureus.25820

How to cite this article
Hunzeker Z E, Bhakta P, Gudipally S R, et al. (June 10, 2022) Complete Response of High Microsatellite Instability Gastric Cancer and
Synchronous Microsatellite Stability Rectal Cancer. Cureus 14(6): e25820. DOI 10.7759/cureus.25820

https://www.cureus.com/users/366536-zachary-hunzeker
https://www.cureus.com/users/366532-pooja-n-bhakta
https://www.cureus.com/users/366535-sindusha-r-gudipally
https://www.cureus.com/users/366537-sri-bharathi-kavuri
https://www.cureus.com/users/126485-rohit-venkatesan
https://www.cureus.com/users/366538-julum-nwanze


(IHC) of the biopsies showed patchy positive cytokeratin 7 (CK7), mostly negative CK20, diffusely positive
CDX2 signal in the gastric tumor; and negative CK7, patchy positive CK20, diffusely positive CDX2 signal in
the rectal tumor (Figures 1A-1D, 2A-2D). This result was consistent with separate primary gastric
adenocarcinoma and primary colorectal adenocarcinoma (Figures 3A, 3B, 4A, 4B). Microsatellite instability
(MSI) testing showed MLH1(-), PMS2(-), MSH2(+), MSH6(+) expression pattern in the gastric tumor
consistent with microsatellite instability-high (MSI-H) status, versus MLH1(+), PMS2(+), MSH2(+), MSH6(+)
expression in the rectal tumor consistent with microsatellite stable (MSS) status. The rectal sample was
negative for NRAS, BRAF, and KRAS mutations.

FIGURE 1: Gastric adenocarcinoma immunohistochemistry shows high
microsatellite instability with loss of both MLH-1 and PMS-2 (MSI-High)
(A and C) and increased enhancement in MLH-2 and MSH-6 (B and D).

FIGURE 2: Rectal adenocarcinoma immunohistochemistry shows
microsatellite stability with intact staining of MLH-1, PMS-2, MSH-2, and
MSH-6.
There is positive enhancement in staining in MLH-1, PMS-2, MSH-2, and MSH-6 (A-D).
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FIGURE 3: Gastric adenocarcinoma microscopic sections show areas of
moderately differentiated gastric adenocarcinoma (arrow) (A) with
adjacent benign gastric epithelium (B).

FIGURE 4: Rectal adenocarcinoma microscopic sections show areas of
moderately differentiated rectal adenocarcinoma (A) with foci of
comedonecrosis (arrow) (B).

After discussion at the multidisciplinary tumor board, the patient proceeded to receive neoadjuvant FOLFOX
with nivolumab as per the CheckMate 649 trial [7]. The rationale behind selecting this regimen was that the
MSI high gastric adenocarcinoma may respond well to immunotherapy while the microsatellite stable rectal
adenocarcinoma may respond to FOLFOX. Patient tolerated four cycles well with significant improvement in
clinical symptoms including better ability to tolerate oral intake leading to weight gain. Follow-up CT
thorax and abdomen/pelvis was performed after four cycles, three months after initial imaging, showing no
measurable gastric tumor and no evidence of the rectal tumor. MR pelvis was also performed at this time
which further found no perceivable rectal mass and no perirectal or pelvic lymphadenopathy. Repeat
esophagogastroduodenoscopy (EGD) and colonoscopy by GI found no evidence of residual carcinoma and
subsequent biopsy was also negative for malignancy.

He subsequently underwent a partial gastrectomy with D2 lymph node dissection and gastrojejunostomy
and small bowel resection. Pathology revealed R0 resection with all resected lymph nodes negative for
malignancy and small T2 residual cancer making the final pathologic stage ypT2ypN0. The patient went on
to receive four additional cycles of FOLFOX and nivolumab in the post-operative setting and remains in
radiographic and endoscopic remission at the time of this writing.

Discussion
Synchronous tumors are primary malignancies that present within six months of another tumor. Gastric
cancer has been found to have associated primary tumors in 2.4-10.9% of cases, with one study finding that
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0.9% of all gastric cancers coexist with a synchronous primary non-gastric malignancy [1,8]. This presents a
challenge for treatment, of which there is no standard in this specific area. Surgery and adjuvant therapy
may be the most common to perform [9]. While prognosis is poorer, it may be largely dependent on the stage
of the involved cancers [10-12].

The mechanism of multiple synchronous primary malignancy development is still unclear, but genetic
susceptibility, field cancerization, and microsatellite instability are possible factors at play. Genetic
susceptibility should be considered particularly in younger patients with MPMs and a family history of
cancer, and field cancerization is especially more likely when MPMs are in proximity and of the same tissue
type (i.e., colon and rectal cancer). A five-marker mononucleotide and dinucleotide repeat polymerase chain
reaction (PCR) test has been developed with established guidelines for diagnosing MSI, which should be
performed in any patient with MPMs, particularly of colon and/or endometrial origins [13]. Prior studies of
microsatellite instability-associated APM development have shown varying degrees of MSI status across the
multiple primary malignancies. Universal MSI-H status of gastrointestinal cancers seems to be more
prevalent in synchronous tumors of the same organ (i.e., multiple primary gastric tumors) while
heterogeneous MSI status appears more common in tumors of different organs [14,15]. This is in line with
our presented patient. Nonetheless, having any MSI-H tumors requires a unique approach to treatment.

While rectal cancer has been shown to respond well to chemotherapy with oxaliplatin-based regimens, MSI-
H gastric cancer is generally chemo-resistant [16-18]. However, it has been shown to be more vulnerable to
immunotherapy treatment, with PD-1 blockade [4]. The CheckMate 649 trial has shown that nivolumab with
chemotherapy improves overall survival in gastric cancer compared to chemotherapy alone [7]. Given the
presumed benefit of PD-1 blockade for MSI-H gastric cancer and obvious necessity for chemotherapy in our
patient with coexisting rectal cancer, we treated with a regimen of FOLFOX and nivolumab.

While the most common APM with primary gastric cancer is colorectal cancer, synchronous gastric and
rectal adenocarcinomas have still rarely been reported, and MSI-H status involvement is even less so
[1,19,20]. Herein, we presented a patient with MSI-H gastric adenocarcinoma and synchronous MSS rectal
adenocarcinoma, who achieved a complete response in rectal adenocarcinoma as well as R0 resection and
very good response in gastric cancer after partial gastrectomy and eight total cycles of
chemoimmunotherapy combination regimen. This outcome reinforces the need for microsatellite testing in
gastric cancers, as well as the current treatment regimens for multiple primary malignancies and MSI-H
gastric cancer. The model approach of neoadjuvant or adjuvant treatment with surgical resection for
multiple primary malignancies was applied to this patient with success. The concomitant use of nivolumab
with FOLFOX resulted in significant response in ability to achieve R0 resection in this patient’s gastric
cancer. While the extent to which nivolumab and FOLFOX individually affected this patient’s gastric tumor
is unknown, it remains a possibility that nivolumab-augmented chemotherapy regimens may be of more
benefit in chemo-resistant MSI-H gastric cancer in the pre-operative setting compared to immunotherapy
alone. However, further studies on this topic are likely necessary.

Conclusions
We would like to highlight the value of microsatellite testing in gastric and rectal tumors and the efficacy of
Nivolumab in the setting of MSI-H disease. MPMs are unexpected for physicians to encounter but may still
be manageable in the setting of rapidly progressing cancer molecular characterization and treatment. This
case report adds to the current knowledge about treating multiple, heterogeneous microsatellite expression
cancers, as well as reinforces recent and ongoing studies into PD-1 blockade for MSI-H gastric cancer.
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