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Introduction
The detection of the microsatellite instability (MSI) phenotype
and/or mismatch repair deficiency in some colorectal cancers
(CRCs)1–3 has made the identification of Lynch syndrome
easier4–6. A major breakthrough in medical oncology was the
discovery of immune checkpoint inhibitors (ICIs), such as
anti-PD1 or anti-PDL1 monoclonal antibodies, alone or in
combination with anti-CTLA4 monoclonal antibodies7.

After initial descriptions of ICI use in the palliative setting8, ICIs
are arguably the treatment of choice for MSImetastatic CRC7,9. At
present, this therapy is mainly used for metastatic CRC. However,
recent studies have reported encouraging results in the
neoadjuvant setting, with high rates of complete histological
response10–12. There is a paucity of data on postoperative
outcomes in patients who have received ICI therapy. The aim of
this study is to report our experience in patients with advanced
MSI CRC operated on after ICI treatment, with a specific focus
on surgical morbidity, pathological results, and survival.

Methods
A retrospective two-centre observational study was performed on
prospectively maintained databases of patients with an MSI
tumour undergoing surgery after ICI treatment (nivolumab,
pembrolizumab, or dostarlimab alone, or nivolumab combined
with ipilimumab), with either a primary non-resectable or
locally recurrent or metastatic CRC, between 2015 and 2021.

All patients who received ICI treatment for MSI CRC and had
surgery were identified. The decision to perform surgery was
decided on in multidisciplinary meetings. The main indications
were post-treatment tumour persistence (residual metastasis
and or primary tumour) after radiological restaging (RECIST1.1

stable or partial response); symptomatic tumour requiring
surgery; and isolated progressive disease in one site (sanctuary
site), with partial response at others sites13. Patients were
followed-up until 30 September 2021.

Short-term postoperative morbidity was defined according to
Clavien-Dindo classification within 90 days postoperatively14.
Overall survival was defined as the time from surgery to death.
Progression-free survival was defined as the time from surgery
to disease progression or death, during the follow-up period.

R software was used for the statistical analysis15. Descriptive
analysis was performed using percentages and proportion, and
medians, with interquartile ranges (i.q.r.) reported. A survival
analysis was performed.

Results
Thirty-two patients were included. Median patient age was 50
(i.q.r. 43–61) years, and 13 (40 per cent) were women. Sixteen
patients (50 per cent) presented a loss of MLH1±PMS2. Nineteen
(59 per cent) had received chemotherapy± targeted therapy
before ICI treatment. Chemotherapy treatments are described in
the Table S1. Indications for ICI treatment were primary locally
advanced CRC in four patients (12 per cent), synchronous
metastatic tumour in 13 (41 per cent), or 15 (47 per cent)
metachronous metastatic CRC after primary resection. ICI
treatment toxicity occurred in six patients (19 per cent), which
was mostly treated with corticosteroids that were then
discontinued before surgery.

Indications for surgery were resection of the residual mass at
radiological restaging with RECIST1.1 stable or partial response
in 21 patients (66 per cent), progressive disease in a sanctuary
site with RECIST1.1 complete or partial response in other site in
four (12 per cent), or symptomatic cancer in seven patients (22
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per cent)with obstruction in two, colonic stricture in two, bleeding
in one, peritonitis in one, and fistula of the tumour in the
abdominal wall in one. The median delay between the beginning
of ICI treatment and surgery was 14 (i.q.r. 9–17) months.

Twelve cytoreductions of peritoneal carcinomatosis, 21
colectomies, nine resections of liver metastasis, two
adrenalectomies, and one splenectomy were performed. For six
patients (19 per cent), the resection was incomplete. Details of
procedure are summarized in Table S1.

The 90-day morbidity rate was 31 per cent (10 patients); seven
patients had digestive sepsis (22 per cent). Severe complications
(90-day-Dindo-Clavien classification of 3 or more) occurred in
five patients (16 per cent). One patient treated for symptomatic
tumour peritonitis and obstruction died. The patient died from
haemorrhagic complications and COVID-19 infection in the
early postoperative period.

A complete histological response was observed in 18 patients
(56 per cent). This was not different with the primary CRC
tumour in situ (eight of 17 patients; 47 per cent) or in residual
metastatic site (10 of 15 patients; 67 per cent) (P=0.26).

For 17 patients treated with the primary CRC tumour in situ
(four of M0 and 13 of M+), eight (47 per cent) had a complete
histological response ypT0N0; one had a near-complete
response (less that 10 per cent of residual tumour) and was not
classified according to the TNM classification; six had ypT4 and
two were ypT3 tumours. Residual tumours were found in the
primary colorectal tumour in nine patients, in lymph nodes in
five, and in metastases in five. When surgery was performed for
residual mass after RECIST1.1 stable or partial response, the
rate of complete histological response was 70 per cent (seven of
10 patients).

For 15 patients treated for a residual metastatic mass, a
complete histological response was observed in 10 patients (67
per cent). Four patients presented residual tumour but were

operated on for progression RECIST 1.1 in a sanctuary site
(adrenal gland in two, spleen in one, and lymph node in one).
When surgery was performed for a residual mass after
RECIST1.1 stable or partial response, the rate was 91 per cent
(10 of 11 patients).

The median duration of follow-up after surgical resection was
23 (i.q.r. 14–31) months. Three patients died with progressive
disease: two of peritoneal carcinomatosis and one of neoplastic
meningitis. Moreover, three other patients who did not have a
complete pathological response were alive, with recurrence
observed in lymph nodes in one after 4 months, the adrenal
gland in one after 24 months, and peritoneal metastasis after 4
months in one. Overall survival at two years was 0.91 (i.q.r.
0.80–1.00) and progression-free survival was 0.81 (i.q.r. 0.65–
1.00) (Fig. 1).

Discussion
The main finding of this study is that there is a high rate of
complete response in patients with MSI CRC treated with ICIs
for primary and metastatic disease. Although this is a
comparatively small series, the high rate of postoperative
morbidity is a concern.

In this series, three patients had sanctuary site progression
(defined as progressive disease only in one site with response on
the other site after ICI treatment), in the adrenal gland, lymph
nodes, and spleen. Adrenal gland metastasis of MSI CRC has
been reported previously16. Such findings might indicate that
adrenal glands are more likely to be the site of metastatic MSI
tumours or a site where ICI treatment might not be as effective.

Twenty-one of the 32 patients in this series were operated on
because they had a residual mass after RECIST1.1 stable or
partial response; therefore, the results represent a highly
selected population. In this setting the complete response rate
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Fig. 1 Kaplan–Meir survival curves

a Overall survival of the global population. b Recurrence-free survival of the global population. c Overall survival of the population according to the indication for
surgery. d Recurrence-free survival of the population according to the indication for surgery.
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of 81 per cent was unexpected. With these results, a
‘watch-and-wait’ strategy may have been appropriate. The
option is limited for proximal tumours because, unlike in rectal
cancer, scar resection is not an option to determine the
presence of a complete response17. Different means for
assessing response to ICIs are therefore required.

Surgery in patients with advanced MSI CRC treated with ICIs is
questionable. It appears that patients without symptoms or
complications have a high rate of complete histological response
to ICI treatment; therefore, a decision to offer surgery in this
setting should proceed with caution.
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