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Objective: To evaluate the incidence of Microsatellite Instability (MSI) in patients with Colon Cancer in stage Il & Il in
the Mexican population.

Methods: This is a descriptive, retrospective and cross-sectional study performed through a review of 30 clinical charts
of patients with the diagnosis of Colorectal Cancer and evaluation of Microsatellite Instability in surgical pathology
specimens.

Results: Males with 53.3% had a higher incidence than females. The most frequent site was the left colon (53%),
followed by the right colon (16.6%), higher rectum (10%), mid rectum (10%), and lower rectum (10%). The majority
of the patient were classified as moderately differentiated (86.7%), with 6.7% being poorly differentiated and the rest
6.7% well differentiated. For the presence of MSI in repair genes (MLH1, MSH2, PMS2), this was positive in 33% of
the population studied. The clinical-stage most frequently affected was IIA with 36.7% of the positive cases followed
by stage IIB with 20%, stage IlIA 20%, and finally, stage IIC and IIIB with 13% and 10% respectively. Among histologic
subtypes, adenocarcinoma was found in 90% of the cases, mucinous carcinoma in 6.7%, and signet ring cell carcinoma
in 3.3%. In regards to treatment, 50 % of patients underwent only surgery while the other 50% were treated with
surgery followed by adjuvant chemotherapy. Clean surgical margins were achieved in 93.7% after initial surgery and
the rest were taken back to surgery for a wider resection. The predominant tumor size was T2 (50%), T3 (33%), and T4a
(16.7%). The most commonly found lymph node involvement was N1a with 63.3% of the cases followed by N1b with
16.7%. In terms of recurrent metastatic disease, M1a was the most frequent, found in 73.3% of the cases.

Conclusion: In our study population in contrast with current literature from the rest of the world we found a higher
presence of microsatellite instability (33% vs 15%) and a higher incidence in the left colon with a definitive impact in
the survival of patients.
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Introduction

Colorectal Cancer (CRC) is the third most common malignancy
in the western world and the second most common cause of
cancer death in North America. It presents as a heterogeneous
disease at the molecular level. Several studies have evaluated
the different molecular subtypes, histopathology classification
and clinical characteristics of CRC, finding the Microsatellite
Instability (MSI) as a biological factor determining prognosis

and treatment. Four Consensus Molecular Subtypes (CMS)
in Colorectal Cancer (CRC) were identified in a study by Justin
Guinney. MSI was the main characteristic for CMS1 (Immune
Hypermethylation and an important activation of the immune
system) [1-3].

The most common presentation is sporadic (85%) or associated
with Lynch Syndrome (Hereditary Non-Polyposis Colon Cancer).
The majority of cases occur as a consequence of sporadic
methylation of hMLH1 (95%-97%). The MSI-H phenotype is an
identity seal of CRC associated with Lynch Syndrome and it is
diagnostic of it [4-6].
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Microsatellites are small repetitive Deoxyribonucleic Acid
(DNA) sequences from 1 to 6 bases distributed along the
genome in both coding and non-coding regions. Microsatellite
Instability (MSI) is a molecular change particularly distinctive in
approximately 15% of the case of Colorectal Cancer [7,8].

Since 1998, we have learned that patients with high
Microsatellite Instability (MSI-H) show a different clinical
behavior, less aggressive course and a more favorable
prognosis compared to the rest of the patients. It was Ribic et
al. who initially described how patients with MSI-H tumors had
a modestly better prognosis than those with tumors showing
low microsatellite instability [9,10].

The molecular cause in Colorectal Cancer with MSI-H is a
deficiency in the DNA Mismatch Repair (MMR). MLH1 and
MSH2 genes are inactivated in 90% of Colorectal tumors with
MSI. In the sporadic tumors, the inactivated gene is MLH1 and
in more than 80% of the cases, this inactivation is produced by
methylation of the promoter [11,12].

The MSI-H phenotype shows an association with a more
proximal localization of the tumor, an important infiltration
of lymphocytes, and a low incidence of distant metastasis.
These MSI-H sporadic tumors typically develop in the proximal
colon and have a female preponderance. In young patients
presenting with Colorectal Cancer, the MSI-H phenotype is
closely associated with Lynch Syndrome [13,14].

One of the histopathologic characteristics of MSI-H colorectal
cancer is a high density of lymphocyte infiltration of the tumor.
They generally have a mixed differentiation encompassing
subtypes like signet ring cells, mucinous and medullary
carcinoma. The evidence has shown that mutations in the
Beta-2-Microglobulin (B2M) are associated with an absence
of distant metastasis in patients with MSI-H Colorectal Cancer
[15-17].

Recent independent studies have demonstrated that patients
with a mutated B2M gene in MSI-H CRC have a remission free
survival significantly longer compared to patients with a non-
mutated B2M MSI-H Colorectal Cancer [18].

In recent years, the hypothesis that patients with MSI-H CRC
show a decreased sensitivity to 5-Fluorouracil chemotherapy
has been supported by various studies, including in vitro
studies, experimental studies in mice and other clinical assays.
MSH-1 Colorectal Cancer has a better prognosis than CRC with
microsatellite stability. It’s been suggested that such prognosis
has to do with malignancies associated with Lynch Syndrome
and therefore a higher antitumor immune response [19,20].

The hypothetical predictive role of MSI with the response to
5-Fluorouracil based adjuvant chemotherapy has proven to be
arather more difficult topic to sort out. Adjuvant chemotherapy
in patients with Stage Il CRC is still a controversial topic. In a
2011 article by Sinicrope et al. about 2141 patients with CRC
they found a benefit with 5-Fluorouracil in patients with MSI
in Stage Il cancers compared to other studies reported in the
literature [5,21,22].

In Clinical Stage Il tumors are highly heterogeneous with
5-year overall survival rates ranging from 58.4% to 87.5%. The
European Society of Medical Oncology recommends that MSI
should be evaluated in Stage Il CRC to help with treatment and
make decisions with regards to the administration of adjuvant
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chemotherapy [23-24].

Results
Figures 1-11 showing the results of the study.
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Figure 1: The incidence was minimally higher in men by 53.33% versus
46.67% in women.
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Figure 2: More than half of the patients evaluated had a tumor location in
the left colon 53.33%.
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Figure 3: Up to 83% of tumors were moderately differentiated

adenocarcinomas.
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Figure 7: The most prevalent clinical stage was IlA in our patients.
\_

( )
Lymph node involvement

Figure 4: The incidence of microsatellite instability was 66.7% in recurrent

tumors.
o0
. J
( N\
Treatment a0
W surgery o
S ry+ ant
W otherapy
20
Nla N1b Nic N2a N2b

Lymph node involvement

Percentage %

Figure 8: The incidence of lymph node involvement was greater than 60% in
the postsurgical evaluation.
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Figure 5: Half of the patients were only taken to surgery and the other half
was added adjuvant chemotherapy.
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Figure 9: We observed that in the global survival follo w-up to more than 40
months, 100% of the patients who only underwent surgery were still alive.
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Discussion

Our population studied was from a single institution (General
Hospital of México City), with a total of 30 patients included, the
results of the presence of Microsatellite Instability (MSI) were
significantly higher than those reported in other international
studies where the usual incidence oscillates between 10% and
15% at the maximum and has more prevalence in the right
Figure 6: Because the initial surgery was not addressed by oncologist | €olon, however in our population the incidence reached up to

surgeons, reoperation had to be performed in 6.67% of the patients. 33.3% for the presence of MSI with a higher incidence of the left
\. / colon which is in contrast with previous reports. For tumor size,
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Figure 10: Patients who had microsatellite instability had higher overall
survival than those who did not present it.
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Figure 11: We found that the greatest presence of microsatellite instability
was in the left colon.
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Microsatellite instability

T2 (Stage Il) was the most commonly found and where there
was a higher recurrence rate, for that reason 50% of patients
underwent surgery without adjuvant chemotherapy which has
been demonstrated in the previous series and in the literature
that the presence of risk factors including MSI is frequent in
recurrent cases and sensitive to the use of Fluoroprymidine
based chemotherapy, for that reason the group of non-adjuvant
therapy was classified as of high risk for recurrence without
taking into account other associated risk factors.

Conclusion

We can conclude that the population evaluated in our Hospital
exhibited a different behavior than the one evaluated previously
in the series reported worldwide in the literature. We observed
a higher presence of microsatellite instability MSI and a higher
prevalence of the tumor in the left colon as compared to the
right colon with a higher risk as an independent factor for
recurrence without taking into account the size of the tumor
or the lymph node involvement that was reported in more than
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60% in our series, the elevation of ACE levels and the fact that
half of the patients did not receive adjuvant chemotherapy with
Fluoropyrimidine which further increases the risk of recurrence,
and finally the presence of Microsatellite Instability had better
overall survival. The testing for the presence of satellite
instability in tumor tissue should be a new standard to evaluate
the prevalence and risk of recurrence.
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