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The impact of mismatch repair status to the
preoperative staging of colon cancer:
implications for clinical management
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Aims: We sought to investigate if mismatch repair (MMR) status influences the preoperative staging of
local colon cancer. Methods: Data from 590 patients in the Danish Colorectal Cancer Group national clin-
ical database who were operated on for stage I-III colon cancer in 2010-15 were included. MMR status
was determined by immunohistochemistry. Results: 22.9% had deficient(d) MMR tumors. Correlation of
the clinical and pathological T-category was significant for both groups. The correlation of pre- and post-
operative N-category was inferior (p >0.05) in dMMR cancers compared to a significant (p <0.01) corre-
lation in proficient MMR cancers. 64.8% of dMMR tumors assessed node-positive demonstrated no sign
of metastatic involvement at the postoperative assessment. Conclusion: MMR status seems to impact the
accuracy of preoperative lymph node staging.
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Introduction
Colon cancer is the third most common type of cancer in the world, affecting almost one million people each
year [1]. It is highly heterogeneous and the latest attempt to classify the disease resulted in a consensus of four
molecular subtypes (CMS), based on molecular pathological features. The subtype, CMS 1, includes colon cancer
with deficient mismatch repair (dMMR) [2]. Approximately 15% of the colon cancers have dMMR, due to
mutations in genes coding for mismatch repair (MMR) proteins or hypermethylation of the MLH1 gene promoter
region. This results in defective repair of nucleotide mismatches in DNA and accumulation of mutations causing
microsatellite instability. Most dMMR colon cancers are sporadic but a small fraction is hereditary as part of Lynch
syndrome.

In many countries, standard postoperative treatment of local colon cancer is adjuvant combination chemotherapy
(FOLFOX or CAPOX) for stage II high-risk disease and all stage III tumors [3–6]. Colon cancer with dMMR may
be resistant to 5-fluorouracil (5FU)-based chemotherapy since MMR proteins contribute to the cytotoxicity of
5FU [7,8]. There is general consensus that patients with dMMR colon cancer do not benefit from adjuvant 5FU
monotherapy [9–11]. However, there is no consensus as to adjuvant combination chemotherapy for dMMR colon
cancer and recommendations differ internationally. In Denmark, adjuvant treatment is not recommended for stage
II dMMR colon cancer regardless of high-risk factors while combination chemotherapy is recommended for all
stage III colon cancers independent of dMMR status [12].

Neoadjuvant treatment is becoming more common and is now standard in the treatment of breast, rectal,
esophageal and gastric cancer. Recent Phase II trials and preliminary Phase III data suggests that this approach
would also be beneficial to colon cancer patients, resulting in fewer cycles of chemotherapy and consequently less
side effects, fewer incomplete resections and perhaps increased disease-free survival [13–15]. In a neoadjuvant setting,
it is crucial to have a reliable preoperative classification of the tumor (T), lymph nodes (N) and metastatic (M) status
(TNM). Computed tomography (CT) has improved in recent years and is a reliable method of stratifying patients
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for neoadjuvant therapy [16–18]. However, studies also show that CT is accurate in determining the T-category, while
the N-category is more challenging [19,20].

In dMMR colon cancer, there is a high degree of systemic inflammation and an increased upregulation of
genes involved in the immune response [21,22]. There is also high inflammatory activity locally in the tumor
microenvironment with an increased number of infiltrating cytotoxic T lymphocytes in tumor and peritumoral
tissue [21,23]. Hence, it is reasonable to presume that the accuracy of preoperative CT staging may differ depending
on dMMR status. We aimed to analyze the correlation between the preoperative, clinical TNM (cTNM) and
the postoperative, pathological TNM (pTNM – version 5) classification according to MMR status in patients
undergoing resection for stage I–III colon cancer.

Material & methods
Study population
A total of 644 patients underwent curative resection for colon cancer, stage I–III at Vejle Hospital, Denmark, between
January 2010 and December 2015. The patient data, including gender, age, American Society of Anesthesiologists
(ASA) score, Charlson comorbidity index, cTNM, pTNM, dMMR status, localization of tumor, priority of surgery,
histopathology and radicality of surgery were extracted from the Danish Colorectal Cancer Group (DCCG) national
database, where patient information was consecutively collected. A total of 18 patients who had received neoadjuvant
treatment in the ongoing Phase III trial NEOCOL were excluded [24]. A total of 36 patients were excluded due
to lack of a preoperative CT scan (n = 25), unknown M category (n = 5), unknown MMR status (n = 3) and
insufficient patient data (n = 3) resulting in a study cohort of 590 patients.

Preoperative CT staging
The cTNM category was not standard information in the DCCG database until 2016 and was only registered
for a fraction of the patients (n = 16). The remaining preoperative CT scans were retrospectively reviewed by an
experienced radiologist certified in abdominal radiology, blinded to clinicopathological characteristics and cTNM
categories were registered if not already TNM classified within the original CT report. A lymph node was considered
metastatic if the diameter exceeded 10 mm.

CT scanning was performed using 64-channel multidetector equipment with the following parameters: 120 kV,
up to 200 mA, rotation time 0.5 s, pitch 1.4, collimation 0.6 mm and increment 2. Images were obtained with
breath-hold technique after intravenous injection of 100 ml iomeprol (Iomeron, Bracco, Milan, Italy). 3 ml CT
images were transferred to and stored within the Picture and Archive Communication System

Mismatch repair status
MMR status was determined by immunohistochemistry using archival formalin-fixed, paraffin-embedded tissue
blocks. Serial 4 μm sections were cut and mounted on FLEX immunohistochemistry Microscope Slides (K8020,
DAKO, Glostrup, Denmark). The pretreatment processes were performed using PT Link (DAKO) and heat-
induced epitope retrieval using Envision Target Retrieval Solution (DAKO) at pH 9 and 97◦C for 20 min. Staining
was performed using a DAKO Autostainer Link 48 (DAKO). Endogenous peroxidase activity was blocked by
Envision FLEX Peroxidase-Blocking Reagent (DAKO). Monoclonal mouse antibodies were used against MLH1
(Novocastra, Leica, Wetzlar, Germany, clone ES05, dilution 1:100, product code NCL-L-MLH1), MSH2 (Novo-
castra, Leica, Wetzlar, Germany, clone 25D12, dilution 1:100, product code NCL-L-MSH2), MSH6 (BD Trans-
duction Laboratories, CA, USA, clone 44/MSH6, dilution 1:200, material number 610919) and PMS2 (BD
Pharmingen, CA, USA, clone A16-4, dilution 1:500, material number 556415). Proficient MMR (pMMR) status
was characterized by full expression of all four proteins, while dMMR was characterized by the lack of expression
(minimum of one) of the proteins.

Statistics
We analyzed the data using Pearson’s chi-square test and estimated the overall correlation between the clinical
(c) and pathological (p) T- and N-category for pMMR and dMMR colon cancer, respectively. Overall survival
(OS) was estimated using the log-rank test and visualized by Kaplan–Meier plots. Cox regression analyses were
applied in simple and multiple analyses. OS was defined as the time from surgery to death of any cause. Data were
censored if the patients were still alive at time of evaluation (June 2019). All statistics were performed using the
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Table 1. Patient characteristics according to mismatch repair status.
Number dMMR pMMR p-value†

135 % 455 %

Mean age (SD) 73.8 (10.5) 70.4 (9.8) 0.0013

Gender

– Men 37 27.2 249 54.5 <0.0001

– Women 98 72.1 206 45.1

Histopathology

– Adenocarcinoma 60 44.1 396 86.7 <0.0001

– Poorly differentiated adenocarcinoma 40 29.4 22 4.8

– Mucinous adenocarcinoma 33 24.3 31 6.8

– Other‡ 2 1.4 6 1.3

Priority of surgery

– Acute 13 9.6 35 7.7 0.4696

– Elective 122 89.7 420 91.9

Microradical surgery

– Yes 124 91.9 428 94.1 0.3862

– No 8 5.9 19 4.2

– Unspecified 3 2.2 8 1.8

Postoperative UICC stage

– I 19 14.1 77 16.9 0.0605

– II 77 57.0 207 45.5

– III 39 28.9 171 37.6

Localization of tumor

– Right§ 122 90.4 185 40.7 <0.0001

– Left¶ 13 9.6 270 59.3

ASA score

– I 22 16.2 129 28.2 0.0275

– II 66 48.5 211 46.2

– III 43 31.6 102 22.3

– IV 2 1.5 3 0.7

– Unspecified 2 1.5 10 2.2

Charlson index

– 0 72 53.3 254 55.8 0.5374

– 1 35 25.9 98 21.5

– 2 19 14.1 59 13.0

– 3+ 9 6.7 44 9.7

†Pearson’s chi-square test.
‡ Includes medullary carcinoma, undifferentiated carcinoma, signet ring cell carcinoma and unspecified.
§ Includes tumors located from the coecum to the splenic flexure.
¶ Includes tumors located from the splenic flexure to the rectum.
ASA score: American Society of Anaesthesiologists score; dMMR: Deficient mismatch repair; pMMR: Proficient mismatch repair; SD: Standard deviation; UICC: Union for Interna-
tional Cancer Control.
Statistically significant (bold).

NCSS statistical software (NCSS Statistical Software, UT, USA, version 2011). p-values <0.05 were considered
statistically significant. All tests were two-sided.

Results
Patient characteristics
Of the 590 patients included in this study, 135 had tumors demonstrating dMMR (22.9%), while the remaining
455 (77.1%) were characterized by a pMMR status (Table 1). Patients with dMMR tumors had a significantly
higher age at the time of diagnosis, female gender, mucinous and poorly differentiated carcinomas, right-sided
tumors and a higher ASA score. As for the site, 23.5% of the dMMR tumors were located in the cecum and
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Table 2. Correlation between clinical and pathological T- and N-stage, all patients.
T-stage N-stage

n = 590 p < 0.0001† n = 587 p = 0.0001†

pT1 pT2 pT3 pT4 Total pN0 pN1 pN2 Total

cT1 17 17 18 3 55 cN0 186 55 17 258

cT2 12 33 80 12 137 cN1 134 58 44 236

cT3 7 27 252 69 355 cN2 57 16 20 93

cT4 0 1 21 21 43 Total 377 129 81 587

Total 36 78 371 105

†Pearson’s chi-square.
cN-stage data were incomplete in three patients.

Table 3. Correlation between clinical and pathological T-stage according to mismatch repair status.
dMMR pMMR

n = 135 p = 0.0017† n = 455 p < 0.0001†

pT1 pT2 pT3 pT4 Total pT1 pT2 pT3 pT4 Total

cT1 1 2 3 1 7 cT1 16 15 15 2 48

cT2 2 8 15 1 26 cT2 10 25 65 11 111

cT3 1 6 70 13 90 cT3 6 21 182 56 265

cT4 0 0 8 4 12 cT4 0 1 13 17 31

Total 4 16 96 19 Total 32 62 275 86

†Pearson’s chi-square.
dMMR: Deficient mismatch repair; pMMR: Proficient mismatch repair.

47.1% in the right ascending colon, compared with the group of pMMR tumors which were 16.0% and 13.8%,
respectively.

Correlation between preoperative CT categories & pathological categories
For all patients, the overall correlation between the clinical and pathological T- and N-category was significant
(Table 2). The sensitivity and specificity were 76.26% (95% CI: 72.18–80.01) and 69.30% (95% CI: 59.97–
77.60), for detection of T3–4 tumors and, 65.71% (95% CI: 58.87–72.11) and 49.34% (95% CI 44.18–54.50)
for assessment of lymph node involvement, respectively.

The correlation for T-category according to MMR status is shown in Table 3. The correlations were significant
for both dMMR (p = 0.0017) and pMMR (p < 0.0001) tumors. Of the 102 dMMR tumors preoperatively
assessed as T3–4, seven (6.9%) were histopathologically categorized as T1–2, while 20 (60.6%) out of 33 dMMR
tumors preoperatively assessed as T1–2, were histopathologically categorized as T3–4. The sensitivity and specificity
for detection of T3–4 dMMR tumors were 82.61% (95% CI: 74.43–89.04) and 65.00% (95% CI: 0.78–84.61).
The same pattern was seen in pMMR tumors with 28 (9.5%) of 296 reassessed from cT3–4 to pT1–2 and 93
(58.5%) of 159 reassessed from cT1–2 to pT3–4. In this group, the identification of T3–4 tumors had a sensitivity
and specificity of 74.24% (95% CI: 69.40–78.67) and 70.21% (95% CI: 59.90–79.21), respectively.

Table 4 displays the distribution between the preoperative (cN) and postoperative (pN) lymph node category
in relation to MMR status. The overall correlation between cN and pN for dMMR tumors was not significant
(p = 0.0504) while a highly significant correlation was seen among the pMMR tumors (p < 0.0001). Of the 91
dMMR tumors that were assessed as cN-positive on the preoperative CT scan, 59 (64.8%) were pN-negative (false-
positive) and of the 44 tumors assessed cN-negative, seven (5.2%) were pN-positive (false-negative). The sensitivity
and specificity for detection of nodal involvement in dMMR colon cancer were 82.05% (95% CI: 66.47–92.46)
and 38.04% (95% CI: 28.78–49.03), respectively. In the group of patients with pMMR colon cancer, 132 (55.5%)
of the 238 tumors preoperatively assessed as node-positive, were false-positive and 65 (30.4%) of the 214 tumors
assessed as node-negative were false-negative, corresponding to a sensitivity and specificity of 61.99% (95% CI
54.26–69.29) and 53.02% (95% CI 47.01–58.98), respectively.
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Table 4. Correlation between clinical and pathological N-stage according to mismatch repair status.
dMMR pMMR

n = 135 p = 0.0504† n = 452 p < 0.0001†

pN0 pN1 pN2 Total pN0 pN1 pN2 Total

cN0 37 7 0 44 cN0 149 48 17 214

cN1 33 14 8 55 cN1 101 44 36 181

cN2 26 7 3 36 cN2 31 9 17 57

Total 96 28 11 Total 281 101 70

†Pearson’s chi-square.
cN-stage data were incomplete in three patients.
dMMR: Deficient mismatch repair; pMMR: Proficient mismatch repair.
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Figure 1. Overall survival curves according to mismatch repair status for the entire cohort except patients who died
within the first month of surgery (n = 16). Red line represents proficient MMR, blue line deficient MMR, p = 0.41.
MMR: Mismatch repair.

Prognosis
OS in the entire cohort according to MMR status did not differ significantly (p = 0.41), neither as assessed by
log-rank test (Figure 1), nor by cox-regression analysis (Table 5). As N-category seems to be the most difficult
parameter to assess preoperatively, we decided to investigate the impact of cN-category assessment on OS. The
degree of false positive lymph node involvement based on the preoperative CT-scan seems to impact on survival in
stage II colon cancer (true node-negative) to a higher degree than in stage III disease (true node-positive), p = 0.14
and p = 0.98, respectively (Figure 2).

Discussion
The present study addresses a consecutive cohort of approximately 600 patients operated for stage I–III colon
cancer between 2010 and 2015 at a specialized cancer center in Denmark. The results underline the challenges with
preoperative CT staging in local colon cancer and indicate that poor correlation between cN and pN is especially
pronounced in tumors with dMMR (Figure 3).

A large variance in the proportion of colorectal cancer with dMMR has previously been observed ranging from
3–47%, with a median of 17% [10]. The rate of dMMR in our study was 22.9% and within the previously observed
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Table 5. Cox regression analysis, overall survival (n = 559 in the multiple analysis).
Variables Simple analysis Multiple analysis

HR 95% CI p-value HR 95% CI p-value

Gender

– Male 1 1

– Female 0.94 0.69–1.28 0.680 0.87 0.62–1.23 0.437

Age, median 72

– ≤median 1 1

– �median 3.00 2.15–4.18 <0.001 2.66 1.85–3.82 <0.001

Histopathology

– Adenocarcinoma 1 1

– Mucinous 0.97 0.57–1.67 0.924 0.93 0.52–1.67 0.806

– Poorly diff. 1.36 0.87–2.15 0.181 1.00 0.55–1.80 0.995

Priority of surgery

– Elective 1 1

– Acute 2.29 1.45–3.62 <0.001 2.03 1.23–3.33 0.005

Microradical surgery

– Yes 1 1

– No 2.02 1.09–3.73 0.025 1.77 0.92–3.40 0.089

UICC stage

– I 1 1

– II 2.32 1.26–4.26 0.007 2.35 1.20–4.59 0.013

– III 3.21 1.74–5.92 <0.001 3.88 1.96–7.70 <0.001

Localization

– Right 1 1

– Left 0.81 0.60–1.11 0.194 1.03 0.72–1.48 0.872

ASA score

– I 1 1

– II 1.72 1.03–2.87 0.038 1.19 0.69–2.07 0.526

– III+IV 4.50 2.71–7.46 <0.001 2.63 1.46–4.75 0.001

Charlson index

– 0 1 1

– 1 1.72 1.17–2.52 0.005 1.32 0.86–2.02 0.204

– 2+ 2.59 1.80–3.74 <0.001 1.61 1.05–2.49 0.030

Mismatch repair

– Proficient 1 1

– Deficient 1.16 0.81–1.66 0.413 1.07 0.64–1.79 0.798

ASA: American Society of Anaesthesiologists score; CI: Confidence interval; HR: Hazard ratio; Poorly diff.: Poorly differentiated; UICC: Union for International Cancer Control.
Statistically significant (bold).

range. Furthermore we did not include stage IV colon cancer where the fraction of dMMR tumors is much lower,
5–8%.

Patients with dMMR cancer were mainly older women, between 46–92 years of age, with a right-sided tumor
location and a poorly differentiated or mucinous adenocarcinoma, which is similar to previous studies [25–27]. These
patients also appeared to have a poorer overall physical fitness based on the ASA score, whereas comorbidity assessed
by the Charlson index was similar between the two groups. The poorer physical fitness may be related to the higher
age of patients with dMMR.

The overall correlation of clinical and pathological N-category in all patients was significant and similar to a
systematic review and meta-analysis dealing with local staging of colon cancer, which reported a summary estimate
of sensitivity of 71%, although their specificity of 67% was higher compared with the 49.34% in the present
result [20]. The overall correlation of cN and pN did not reach statistical significance in the subgroup of dMMR
tumors and the present results indicate difficulties in the assessment of the N-category preoperatively by CT scan,

Colorect. Cancer (2020) 9(2) future science group



MMR status & staging of colon cancer Research Article

0

20

40

80

60

Time/years

C
u

m
u

la
ti

ve
 o

ve
ra

ll 
su

rv
iv

al

Overall survival curve for stage III, n = 205

0 2 4 6 8 10

100

0

20

40

80

60

Time/years

C
u

m
u

la
ti

ve
 o

ve
ra

ll 
su

rv
iv

al
 (

%
)

Overall survival curve for stage II, n = 275

0 2 4 6 8 10

100

Figure 2. Overall survival according to preoperative cN-stage. Overall survival curves for (A) stage II (p = 0.14) and
(B) stage III (p = 0.98). Red curves represent cN0, blue curves cN1 and green curves cN2.

which was also reflected by the low specificity of 38.54%. There seems to be a tendency toward over-staging
the N-category in these tumors, while only a minor fraction were under-staged. This may be due to a greater
inflammatory response in the dMMR tumors, resulting in immune cell infiltration and enlargement of the lymph
nodes [21,23]. A recent study comprising 21,629 patients with nonmetastatic colon cancer, also reported a trend of
over-staging lymph nodes with 41% of tumors preoperatively assessed node positive being false-positive; however,
they did not differentiate between dMMR and pMMR tumors [28].

The assessment of T3–4 tumors in all patients was significant and similar to a recent study examining the
accuracy of preoperative staging by CT scan in 105,569 patients with non-metastatic colon cancer, reporting a
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100 mm

100 mm

Figure 3. False positive lymph node. A positive lymph node (blue arrow) identified at the preoperative CT scan of a
69-year-old woman with a tumor in the ascending colon (red arrow). Histopathologic examination revealed a dMMR
tumor and no lymph node metastases.
CT: Computed tomography; dMMR: Deficient mismatch repair.

sensitivity of 80% and a specificity of 98%, although the specificity of 69.30% in the present result was lower [19].
The assessment of T-category did not seem to be influenced by MMR status and was significant in both groups. To
our knowledge no previous studies have described the accuracy of preoperative staging of colon cancer in relation
to MMR status.

The number of harvested lymph nodes is also relevant in the correct assessment of lymph node involvement and
the probability of true node negativity increases with the number of lymph nodes examined. This probability is
also influenced by sidedness and a higher number of lymph nodes are required to achieve the same probability of
true node negativity in left-sided compared with right-sided colon cancer [29].

CT scans are currently the standard for preoperative imaging of colon cancer, but a recent study has demonstrated
that MRI is also accurate in detecting T3–4 tumors, serosal involvement and extramural vascular invasion [30].
However, the identification of nodal involvement was poorer, as in the present study, with a sensitivity and specificity
of 47–68% and 64–86%, respectively.

According to MMR status, OS did not differ significantly. A systematic review comprising 11 studies and a total
of 2935 patients concludes that dMMR is associated with improved OS in stage II–III colorectal cancer (pooled
HR of 0.67). The reason for the discrepancy compared with the present study, may be that more than half of the
included studies also involved rectal cancer and even though dMMR tumors only represent a very small fraction of
rectal cancers, it may have introduced bias as to OS. Of the five studies investigating only stage II–III colon cancer,
two also determined a nonsignificant relationship between prognosis and MMR status [31,32]. Furthermore, a recent
study of 2580 patients with stage III colon cancer demonstrated that MMR status was not significantly associated
with improved disease-free survival (p = 0.7547), but patients with proximal dMMR tumors had a significantly
improved prognosis (p = 0.018) [26].

The assessment of the preoperative N-category is suggested to affect the OS of stage II (true node-negative)
colon cancer patients displaying a higher OS for tumors assessed cN2 although the association was not significant.
The preoperative over-staging may be due to a greater local and systemic inflammatory response and perhaps, this
immune activation also contributes to a better prognosis by eliminating micro-metastases.

Neoadjuvant treatment of colon cancer has demonstrated encouraging results in a Phase II trial and may
represent a future standard therapy if subsequent Phase III trials display the same benefits. Although the decision
to offer neoadjuvant treatment is currently mainly based on the cT-category, the present results may imply a risk of
overtreatment in patients with dMMR cancers due to a higher degree of over-staging the cN-category. This group
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of patients already has a good prognosis and the effect of 5FU based chemotherapy is uncertain, which highlights
the clinical complexity derived from the present results. Since these patients often have rather large tumors, 2 or
3 months with ineffective or unnecessary treatment may result in a higher fraction of patients at risk of bowel
obstruction and acute surgery, leading to an impaired prognosis. Perhaps a different approach would be more
beneficial to this subgroup of patients. The combination of adjuvant FOLFOX and Bevacizumab has not proven
beneficial in stage II and III colon cancer patients as a whole, but it may be more effective in patients with dMMR
tumors as suggested in a recent post hoc analysis of the NSABP C-08 trial [33]. Immune checkpoint inhibitors are
effective in the treatment of metastatic colon cancer with dMMR, either as monotherapy with anti-PD-1 antibodies
or in combination with anti-CTLA-4 antibodies [34,35]. Recent results from the ongoing NICHE study indicate
that the same effect may be seen in neoadjuvant treatment of stage I–III colon cancer. They reported pathological
responses in all patients with dMMR tumors receiving preoperative anti-PD-1 and anti-CTLA-4 antibodies [36].

Upfront analysis of MMR status is now routine in Denmark, but this is not the case in all countries [37]. MMR
status is of importance in relation to genetic disposition, prognosis and adjuvant therapy [25]. We determined a
negative effect of dMMR status on the accuracy of preoperative staging and consequently, MMR status would
be very valuable at the time of diagnosis. Our results emphasize the importance of routine MMR testing on the
diagnostic biopsy in order to choose the best treatment strategy.

This study is based on data from a national database and suffers from related limitations such as incomplete
data registration and accurate coding. Additionally, the database does not contain information concerning familial
relations. The DCCG database is, however, a high-quality database with more than 95% completeness and high
resolution for the perioperative period [38]. Furthermore, the CT classification was validated separately and we
did not measure interobserver variability; however, Burton et al. highlighted that when comparing CT N-staging
between two observers only a fair agreement is found, k = 0.341 [39]. T4a/T4b discrimination was not performed
by the radiologist, though it would have been interesting to see if this correlation was more accurate among tumors
with adjacent structure invasion. Our dataset with 590 patients is modest in size, but adequate for supporting our
initial hypothesis.

Conclusion & future perspective
Preoperative CT staging of dMMR colon cancer seems to overestimate nodal involvement and two-thirds of the
patients preoperatively assessed node-positive were false-positive. The design was retrospective and the cohort of
modest size. It would, therefore, be of great value to confirm our results in a larger prospective setup. If neoadjuvant
therapy becomes standard, the overstaging of lymph node involvement could lead to overtreatment of dMMR
tumors and thus, may not be the best strategy for this subgroup of patients. Recent and current studies are
examining if this subgroup of patients might benefit from different (neo-)adjuvant therapies than what has proven
effective for pMMR tumors. We suggest a different set of guidelines regarding the staging and treatment of local
dMMR colon cancer. The overall clinical value of routine assessment of MMR status in the diagnostic setup is
evident and the current study argues for clinical implications.

Summary points

• Colon cancers with deficient mismatch repair (dMMR) display a greater inflammatory response and local
infiltration of lymphocytes in tumor and peritumoral tissue.

• We hypothesized that the distinct clinicopathological features of dMMR colon cancer affect the accuracy of
preoperative staging.

• We examined the correlation between the preoperative, clinical stage and the postoperative, histopathological
stage in relation to mismatch repair (MMR) status for stage I–III colon cancer.

• We found a negative effect of dMMR status on the accuracy of preoperative staging of lymph nodes by
computed tomography scan.

• There was a trend of over-staging nodal involvement in dMMR colon cancers and about two-thirds of tumors
preoperatively assessed node-positive were false-positive.

• MMR status did not impact the accuracy of preoperative staging of tumor stage.
• Our findings underline the importance of routine assessment of MMR status as it may have implications for the

clinical management of dMMR colon cancers concerning staging and treatment decisions.
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