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Background: Immunotherapy is used routinely for treating deficient mismatch repair (dMMR) colon cancer (CC). This
case series highlights an emerging safety issue, where patients develop bowel obstruction associated with
immunotherapy response.
Patients and methods: Patients with dMMR CC who developed bowel obstruction while responding to immunotherapy
were retrospectively identified. Data on patient, disease, treatment, and response-specific factors were explored for
potential risk factors. Overall treatment numbers were used to estimate incidence.
Results: Nine patients from eight European centres were included. Common features were hepatic flexure location (5/
9), T4 radiological staging (6/9), annular shape (8/9), radiological stricturing (5/9), and endoscopic obstruction (6/9). All
received pembrolizumab and obstructed between 45 and 652 days after starting treatment. Seven patients underwent
surgical resection; one was managed with a defunctioning stoma; and one was managed conservatively. One patient
died from obstruction. Radiological response was seen in eight patients, including two complete responses.
Pathological response was seen in all seven who underwent resection, including four complete responses. The
overall incidence of immunotherapy response-related obstruction in these centres was 1.51%.
Conclusions: Bowel obstruction associated with immunotherapy response may represent a rare treatment-related
complication in dMMR CC. Clinicians must recognise this safety signal and share experience to maintain patient safety.
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INTRODUCTION

Colon cancer (CC) is the most common abdominal malig-
nancy and a major cause of cancer-related death.1 Localised
disease typically requires surgical resection with or without
additional chemotherapy, whereas metastatic CC is usually
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treated with systemic anticancer therapies alone.2,3 For
deficient mismatch repair (dMMR) metastatic CC specif-
ically, immunotherapy is now the established first-line
treatment.3

Neoadjuvant chemotherapy (NAC) for locally advanced
CC has been shown to be safe and effective in randomised
trials, but lesser benefit has been observed for dMMR tu-
mours.4 Immunotherapy for dMMR localised colon and
rectal cancers has been investigated in phase II trials with
consistently remarkable rates of pathological complete
response (pCR).5,6

In CC, bowel obstruction is a major complication and the
most common indication for emergency surgery, with
https://doi.org/10.1016/j.esmoop.2024.103698 1
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significant morbidity and mortality.7,8 While obstruction risk
is well recognised in the metastatic setting, the emergence
of neoadjuvant therapies has placed a broader population
at risk. In the international Fluorouracil, Oxaliplatin and
Targeted Receptor pre-Operative Therapy (FOxTROT) trial,
4.3% of participants developed bowel obstruction during a
short course of NAC; endoscopic obstruction and radiolog-
ical or endoscopic stricturing were identified as indepen-
dent baseline risk factors for bowel obstruction.9

Interestingly, there was no association between obstruc-
tion risk and pathological regression, suggesting tumour
phenotype may be more relevant in this setting than
treatment response.

This case series was collated following observations from
clinicians internationally that patients with dMMR CC were
unexpectedly developing bowel obstruction after treatment
with immunotherapy. However, rather than being associ-
ated with disease progression, they were associated with
excellent immunotherapy response, an unusual phenome-
non in CC.
PATIENTS AND METHODS

Cases were identified retrospectively by clinicians across
our international research network. While a specific period
for inclusion was avoided to ensure maximal case identifi-
cation, all instances of obstruction occurred within the past
3 years. Patients who developed bowel obstruction within a
primary colonic tumour showing evidence of immuno-
therapy response (radiological and/or pathological) were
included.

The following data were collected for each patient: age,
sex, tumour site, radiological staging [according to the
American Joint Committee on Cancer (AJCC) tumour-node-
metastasis (TNM) system, version 8], sites of metastases,
tumour annularity, the presence of radiological stricturing,
details of endoscopic evaluation, molecular biomarker
testing results (RAS, BRAF, and MMR), tumour histology,
type and duration of immunotherapy, clinical presentation,
radiological response, relevant clinical outcomes (including
surgical resection and/or defunctioning, colonic stenting,
and adverse events), interval from starting immunotherapy
to bowel obstruction, pathological staging (according to the
AJCC TNM system, version 8), tumour regression score
(TRS), and the total number of patients given immuno-
therapy for colorectal cancer within that centre.10 One case
was selected to provide greater detail, including imaging
and histology.

Common features were explored for potential risk fac-
tors. The incidence of bowel obstruction associated with
immunotherapy response was estimated by dividing the
number of cases by the total number of patients given
immunotherapy for colorectal cancer within these centres.

Written consent was obtained from all patients or next of
kin. Local information governance policies were followed at
each centre.
2 https://doi.org/10.1016/j.esmoop.2024.103698
RESULTS

Detailed case

A 76-year-old woman presented with 8 months of abdom-
inal pain, fatigue, and weight loss. After being found to have
iron-deficiency anaemia, a computed tomography (CT) scan,
colonoscopy, histological assessment of biopsies, and mo-
lecular testing diagnosed a dMMR, BRAF V600E-mutant,
moderately differentiated hepatic flexure adenocarcinoma
(Figure 1). The radiological staging was reported as T4b N1
M0 with predicted invasion of the peritoneum and duo-
denum. A specialist colorectal multidisciplinary team (MDT)
confirmed that the tumour was unresectable
and recommended attempted downstaging with
immunotherapy.

The patient tolerated 3 months of pembrolizumab well
with toxicity limited to grade 1 immune-related dermatitis.
A CT scan at this point showed a partial response within the
primary tumour and no new disease (Figure 1). The treating
team and patient agreed to complete a further 3 months of
pembrolizumab before reassessing resectability with the
MDT.

Seventeen days after the most recent CT scan, the patient
presented acutely with severe abdominal pain and vomit-
ing. She also described a nonspecific change in bowel habit.
On examination, she was haemodynamically stable but had
obvious abdominal distension, with diffuse tenderness on
palpation and absent bowel sounds. An urgent CT scan
showed a significant reduction in the size of the hepatic
flexure tumour, causing luminal stricturing and obstruction
with gross distension of the ascending colon, caecum, and
terminal ileum (Figure 1).

Following a sudden deterioration, the patient underwent
an emergency laparotomy and right hemicolectomy. As a
result of persistent intraoperative haemodynamic insta-
bility, damage control surgery with a laparostomy and
delayed primary closure was carried out with the patient
taken to intensive care for immediate organ support. She
returned to theatre the following day for the formation of
an end ileostomy and closure of the abdomen.

Macroscopic histopathological assessment of the surgical
specimen confirmed the presence of a fibrotic stricture with
a lumen diameter of 8 mm, surrounded by areas of necrosis
and mucin. Microscopically, islands of residual adenocarci-
noma were present and associated with an intense lym-
phoplasmacytic inflammatory reaction and large pools of
acellular mucin (Figure 2). Residual cancer accounted for
<20% of the tumour volume, indicating a good response to
immunotherapy with a TRS of 2. The final pathological
staging was ypT1 ypN1a ypR0.
Other cases

A further eight cases were identified across seven European
centres (Table 1). The primary tumour was located at the
hepatic flexure in five patients, sigmoid in three patients,
and descending colon in one patient. On radiological
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Figure 1. Evolution of the primary tumour on computed tomography. (A and B) Baseline images showing a cT4b tumour at the hepatic flexure with suspected
involvement of the duodenum. Luminal narrowing is observed in the centre of the tumour. (C and D) Images following 3 months of pembrolizumab showing a partial
response within the primary tumour and persistent luminal narrowing. (E and F) Images after a further 17 days showing an accelerated radiological response, with
stricturing causing acute large bowel obstruction. Green arrows, duodenum; orange triangles, narrowed colonic lumen; yellow rings, area of primary tumour. The
asterisk (*) indicates the dilated right colon.
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assessment, six tumours were staged as T4 and three as T3;
eight were described as annular; and five were described as
having radiological stricturing. Six tumours were not
traversable at endoscopy.

All patients received pembrolizumab and developed
bowel obstruction between 45 and 652 days (median 79
days; interquartile range 47-394 days) after starting treat-
ment (Table 1). Seven patients underwent surgical resection
of their tumours, including four who were initially defunc-
tioned (Figure 3). Another patient was defunctioned and, at
Volume 9 - Issue 9 - 2024
the time of writing, continues to receive immunotherapy.
One patient was managed conservatively. Radiological
response was seen in eight patients, including two radio-
logical complete responses. Pathological response was seen
in all seven who underwent resection of their tumour,
including four pCRs. One patient died from bowel
obstruction. At the time of writing, eight of these cases (one
excluded due to unknown treatment numbers in this
centre) occurred out of 529 (1.51%) similarly treated pa-
tients in these centres.
https://doi.org/10.1016/j.esmoop.2024.103698 3
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Figure 2. Microscopic features of response to immunotherapy. Images were taken during the histological assessment of the right hemicolectomy specimen after
immunotherapy. Residual cancer remains with evident tumour regression (tumour regression score of 2) and final staging of ypT1 ypN1a ypR0. (A) Haematoxylin and
eosin overview showing tumour regression with fibrosis extending beyond the bowel wall and into the subserosal fat (black arrows), large pools of mucin without
viable tumour cells (black stars), an intense lymphocytic reaction, and a small region of residual moderately differentiated tumour (C). (B) Acellular mucin pools with
inflammatory cells but no viable tumour cells. (C) A small area of residual moderately differentiated adenocarcinoma (black arrows) that is confined to the submucosa
(ypT1) and surrounded by aggregates of lymphocytes (black asterisks).
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DISCUSSION

Immune checkpoint inhibitors are used routinely for dMMR
metastatic CC and are emerging as a transformative treat-
ment in the neoadjuvant setting for localised disease.3,5,6 As
new indications for immunotherapy in CC are confirmed, it
is critical to recognise all treatment-related complications to
support decision making and safe patient stratification. In
this series, we have reported nine cases of bowel obstruc-
tion associated with immunotherapy response, an impor-
tant safety signal not previously described. Identifying risk
factors for obstruction must become a priority for the
clinical community.

Bowel obstruction is a persistent risk for patients with
metastatic CC. During periods of disease progression, patients
may require acute intervention with surgical resection and/or
defunctioning with a stoma or a colonic stent.11 For rectal
cancer, slowly evolving symptoms may be treated with
radiotherapy.12 With the development of neoadjuvant thera-
pies, the risk of bowel obstruction also applies to localised CC.

In this case series, we have identified several themes:
first, the primary tumour was located at the hepatic flexure
in five out of nine cases, which is disproportionate to the
wider dMMR CC population13; second, radiological stric-
turing, endoscopic obstruction, and annular tumour shape
were reported in most cases; and third, obstruction
appeared to occur more quickly in those with localised,
compared with metastatic, disease (Figure 3). In FOxTROT,
obstruction was most common in tumours of the hepatic
4 https://doi.org/10.1016/j.esmoop.2024.103698
and splenic flexures and transverse colon.4,9 As dMMR CCs
predominantly arise in the right colon, hepatic flexure tu-
mours may represent a specific group at high risk of
obstruction associated with immunotherapy response.13

Endoscopic obstruction and radiological or endoscopic
stricturing were identified as independent risk factors for
bowel obstruction in FOxTROT. As these features were also
common in this series, they may represent risk factors
applicable to either NAC or immunotherapy.

In contrast to the FOxTROT data, for each patient in this
series, bowel obstruction was associated with a response to
treatment, including four with a pCR.9 dMMR and proficient
MMR (pMMR) CCs are increasingly recognised as distinct
entities, which may include patterns of response and
associated complications.14 While immunotherapy response
in CC has not been well characterised, a recent report
introduced the concept of an ‘inside-out’ pattern, where
tumour regression transitions from serosa to mucosa with
residual tumour most likely to remain on the luminal sur-
face.15 There is also evidence for differing radiological ap-
pearances between dMMR and pMMR tumours.16 These
distinctions may underpin the emergence of new
treatment-related complications. Characterising tumour
appearance and treatment response, according to MMR
status, is therefore an important avenue of research.

Lynch syndrome accounts for w20% of dMMR CCs.14 In
this case series, six patients had initial molecular testing
which raised the possibility of Lynch syndrome and required
Volume 9 - Issue 9 - 2024
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Table 1. Summary of cases

Case Age
(years)
and
sex

Tumour
site

Baseline
TNMa

Annular
tumour
shape

Rad
strictureb

Able to pass
endoscopec

Molecular
biomarkers

Lynch syndrome
work-up

Histology Rad
response

Time to
obstruction
(days)

Key outcomes Pathological TNM
and TRSa

1 66 F Hepatic
flexure

T4b N1 M1
(liver)

Yes No No MLH1, PMS2 loss
BRAF wild type
KRAS A146T
NRAS wild type

Awaiting somatic
MLH1 promoter
hypermethylation
testing

Adenocarcinoma PR 183 Defunctioning stoma,
immunotherapy
ongoing.

N/A

2 77 F Hepatic
flexure

T4a Nx M1
(peritoneum
and lymph
nodes)

Yes Yes No MSI-H
BRAF V600E
KRAS wild type
NRAS wild type

N/A Adenocarcinoma PR 604 Emergency surgeryd ypT0 ypN0 R0
TRS0

3 48 F Descending
colon

T4b N2 Mx Yes No No PMS2 loss
BRAF unknown
KRAS unknown
NRAS unknown

Awaiting germline
testing

Adenocarcinoma PR 48 First episode:
managed
conservatively.
Second episode:
defunctioning
stoma, planned
surgery.

ypT3 ypN0 R0
TRS1

4 45 M Sigmoid T3 Nx M1
(liver)

Yes No Yes PMS2 loss
BRAF wild type
KRAS G12A
NRAS wild type

Awaiting germline
testing

Mucinous
adenocarcinoma

SD 47 Defunctioning
stoma, planned
surgery.

ypT0 ypN0 R0
TRS0

5 49 M Sigmoid T4b N2 M0 Yes Yes No MSH2, MSH6 loss
BRAF wild type
KRAS wild type
NRAS wild type

Unknown Adenocarcinoma CR 53 Defunctioning
stoma, planned
surgery.

ypT0 ypNx R0
TRS0

6
(detailed
case)

76 F Hepatic
flexure

T4b N1 M0 Yes Yes Yes MLH1, PMS2 loss
BRAF V600E
KRAS wild type
NRAS wild type

N/A Adenocarcinoma PR 81 Emergency surgeryd,
re-operation
(within 30 days),
death (within
30 days).

ypT1 ypN1 R0
TRS2

7 64 F Hepatic
flexure

T3 N1 M1
(liver,
peritoneum)

No No No MSI-H
BRAF wild type
KRAS wild type
NRAS wild type

Unknown Adenocarcinoma PR 79 Expedited surgeryd ypT0 ypN0 R0
TRS0

8 71 F Hepatic
flexure

T4a N1 M0 Yes Yes No MLH1, PMS2 loss
BRAF V600E
KRAS wild type
NRAS wild type

N/A Adenocarcinoma PR 45 Defunctioning
stoma, expedited
surgeryd

ypT1 ypN0 R0
TRS2

9 24 F Sigmoid T3 N2 M1
(lymph
nodes)

Yes Yes Yes MLH1, PMS2 loss
BRAF wild type
KRAS wild type
NRAS Q61R

No abnormality
on germline testing

Adenocarcinoma CR 652 Managed
conservatively
without
complication.

N/A

The interval from starting immunotherapy to developing bowel obstruction, in days.
CR, complete response; F, female; M, male; M0/M1/Mx, metastasis stage; MSI-H, microsatellite instability-high; N0/N1/N2/Nx, lymph node stage; N/A, not applicable; PR, partial response; R, residual tumour classification; Rad, radiological; SD,
stable disease; T0/T1/T3/T4, primary tumour stage; TNM, tumour-node-metastasis; TRS, tumour regression score; yp, pathological stage following neoadjuvant treatment.
aAccording to AJCC TNM version 8.10 Sites of metastatic disease are stated in brackets.
bDefined as clear luminal narrowing without upstream obstruction on baseline CT.
cDefined as a nontraversable tumour on endoscopy.
dExpedited surgery is defined as taking place sooner than initially planned but not within 48 h of obstruction. Emergency surgery defined as taking place within 48 h of obstruction.
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Figure 3. Timing of obstruction and interventions. Swimmer plot showing the timeline for developing obstruction and interventions, according to treatment response
categories. Bar length represents time receiving immunotherapy. In case 3, bowel obstruction was initially managed with conservative measures before reobstructing
and requiring a defunctioning stoma. In case 9, immunotherapy was stopped after two cycles due to toxicity but bowel obstruction did not occur until much later.
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further germline testing. At the time of writing, only one
patient had undergone germline testing, which showed no
evidence of germline variants in the mismatch repair genes.
For the other five, the underlying aetiology remains unclear.
There is some evidence for better treatment response and
prognosis in Lynch syndrome-associated, compared with
sporadic, dMMR CC, although this is not conclusive.17 Given
the potentially disproportionate representation of Lynch
syndrome-associated tumours in this case series, it is
possible that stricturing responses are more likely in this
patient group.

It is challenging to illustrate the incidence of a rare
complication in a relatively novel treatment area. Never-
theless, as an approximation, 8 of 529 (1.51%) patients
given immunotherapy for colorectal cancer in these centres
developed bowel obstruction associated with immuno-
therapy response. These numbers should be interpreted
with significant caution; only centres where a case was
identified were included, which may overestimate inci-
dence; yet, many patients with metastatic disease will no
longer have a primary tumour in situ, resulting in an un-
derestimate. However, these data suggest that obstruction
may be more common, and occur earlier, in patients with
localised, compared with metastatic, disease and may
explain the lack of cases seen in large metastatic trials
(Figure 3).18 In a phase II trial of neoadjuvant toripalimab
for dMMR localised colorectal cancer, one patient devel-
oped bowel obstruction but this was considered unrelated
to study treatment.19

While ongoing trials of neoadjuvant immunotherapy may
provide additional insight into obstruction risk, this is un-
likely to be definitive. Therefore, the pooling of clinical
experience and existing cases is important to support the
identification of patients at risk. For example, a retrospec-
tive review of the detailed case in this series identified
luminal narrowing on CT, which may represent a risk factor
for obstruction (Figure 1). Multidisciplinary input is likely to
be essential for risk prediction on an individual level.
Translational molecular research may also uncover patterns
of immunological response specifically associated with
6 https://doi.org/10.1016/j.esmoop.2024.103698
obstruction risk. Furthermore, we must consider changes to
established practice, which may include more frequent
imaging, bowel motility assessments, or greater use of
upfront surgical defunctioning and colonic stenting.

We propose that clinicians recognise the potential risk
factors described in this case series, including hepatic
flexure location, radiological stricturing, endoscopic
obstruction, and annular tumour shape, and actively
disseminate this information within local MDTs. While these
data do not provide robust criteria for risk assessment on an
individual level, routine radiological evaluation will include
several of the aforementioned risk factors and may also
demonstrate subtle signs of evolving obstruction, such as
upstream colonic wall thickening. It is critical for patients
and acute services to be aware of this phenomenon,
necessitating clear safety-netting advice, informative docu-
mentation (e.g. alert cards) to indicate when a primary
tumour is in situ and the provision of effective educational
resources. Furthermore, until we better understand this
treatment-related complication, it may be reasonable to
adopt a lower threshold for upfront defunctioning or more
frequent imaging during treatment.

There are several limitations to this case series: the lack
of a systematic approach to case identification may have
resulted in an under-representation of the true affected
population; bowel obstruction is poorly defined and may
have impacted case identification20; original local data was
used without central review of imaging or pathology; and
limited outcome data was available to illustrate the impact
of bowel obstruction. Nevertheless, the value of high-
lighting an important safety signal in this rapidly evolving
treatment area should not be understated.

Bowel obstruction in CC secondary to a stricturing immu-
notherapy response, rather than progressive disease, is a
novel phenomenon which has not been previously described.
This case series provides a clear signal for a potential safety
issue, which requires further evaluation to identify specific
high-risk factors. Immunotherapy continues to transform the
treatment of dMMR CC, but it is critical that progress is made
while ensuring patient safety remains paramount.
Volume 9 - Issue 9 - 2024

https://doi.org/10.1016/j.esmoop.2024.103698
https://doi.org/10.1016/j.esmoop.2024.103698
https://doi.org/10.1016/j.esmoop.2024.103698
https://doi.org/10.1016/j.esmoop.2024.103698
https://doi.org/10.1016/j.esmoop.2024.103698
https://doi.org/10.1016/j.esmoop.2024.103698
https://doi.org/10.1016/j.esmoop.2024.103698
https://doi.org/10.1016/j.esmoop.2024.103698
https://doi.org/10.1016/j.esmoop.2024.103698


J. R. Platt et al. ESMO Open
ACKNOWLEDGEMENTS

All contributors to this manuscript are listed as authors.

FUNDING

This work was supported by a Cancer Research UK Clinical
Research Training Fellowship (award reference S4154 to
ACW); Cancer Research UK [grant number RCCCTF-Nov21/
100001 to CJMW]; and Yorkshire Cancer Research [grant
number L394 to DJMT and NPW].

DISCLOSURE

EA has received speaker fees from Merck and Servier; and
travel expenses from Merck. JG is supported by the NIHR
Academy. SL has received speaker fees from Amgen, Astra-
Zeneca, Bristol Myers Squibb, Incyte, Lilly, Merck Serono,
MSD, Servier, Pierre-Fabre, and Roche; and has participated
on an advisory board for Amgen, Astellas, AstraZeneca,
Bayer, Bristol Myers Squibb, Daiichi-Sankyo, GSK, Incyte, Lilly,
Merck Serono, MSD, Servier, Takeda, and Rottapharm. DPM
has received institutional research funding from Amgen and
Servier; speaker fees from Servier, Amgen, Merck, Sanofi,
Bristol Myers Squibb, MSD, AstraZeneca, Pierre-Fabre, GSK,
Seagen, G1, Onkowissen, COR2ED, Taiho, IKF GmbH, Takeda,
Incyte, Cureteq, 21up, Medscape, MedLearning, Aptitude
Health, and Regeneron; and travel expenses from Servier
and Amgen. JP has received travel expenses from MSD. FP
has received institutional research funding from BMS, Incyte,
Agenus, Amgen, Lilly, and AstraZeneca; and speaker fees
from BMS, MSD, Amgen, Merck-Serono, Pierre-Fabre, Serv-
ier, Bayer, Takeda, Astellas, Johnson & Johnson, Rottapharm,
Ipsen, AstraZeneca, GSK, Daiichi-Sankyo, Seagen/Pfizer, and
BeiGene. LS has received institutional research funding from
MSD, GSK, and ARCUS Biosciences; and has participated on
an advisory board for GSK. KKS has received institutional
research funding from AstraZeneca, BioNTech, MSD, Nous-
com, and Roche; speaker fees from BMS, Merck Serono,
MSD, and Nouscom; and has participated on an advisory
board for Bayer, GSK, Mirati Therapeutics, MSD, Roche,
Seagen, and Servier. JT has received speaker fees from
Merck, Sanofi, Roche Genentech, MSD, BMS, Novartis,
Takeda, Boehringer Ingelheim, Celgene, Astellas, Servier,
Pierre-Fabre, and Amgen. DJMT has received institutional
research funding from Yorkshire Cancer Research and is a
member of the ESGAR Executive Committee. NPW has
received institutional research funding from Yorkshire Cancer
Research, the National Institute for Health Research, Cancer
Research UK, GSK, and Pierre Fabre; consultancy fees from
Bristol Myers Squibb, Astellas, Amgen, GSK, and Pfizer; and
speaker fees from Bristol Myers Squibb. CJMW has received
institutional research funding from GSK and Roche Di-
agnostics; and speaker fees from Servier, Roche Diagnostics,
Merck Serono, and Tactics MD. JFS has received institutional
research funding from Pierre-Fabre; consultancy fees from
Roche Diagnostics; speaker fees from AstraZeneca, Elevate
Oncology, GI Connect, GSK, Merck Serono, Pierre-Fabre,
Sanofi, Servier, Tacked, Ventana, and Zentalis; payment for
expert testimony from Seagen; and travel expenses from
Volume 9 - Issue 9 - 2024
Bristol Myers Squibb and Servier. All other authors have
declared no conflicts of interest.

REFERENCES

1. International Agency for Research on Cancer. Cancer today. 2020.
Available at https://gco.iarc.fr/today/online-analysis-multi-bars.
Accessed January 25, 2024.

2. Argilés G, Tabernero J, Labianca R, et al. Localised colon cancer: ESMO
Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann
Oncol. 2020;31(10):1291-1305.

3. Cervantes A, Adam R, Roselló S, et al. Metastatic colorectal cancer:
ESMO Clinical Practice Guideline for diagnosis, treatment and follow-
up. Ann Oncol. 2023;34(1):10-32.

4. Morton D, Seymour M, Magill L, et al. Preoperative chemotherapy for
operable colon cancer: mature results of an international randomized
controlled trial. J Clin Oncol. 2023;41(8):1541-1552.

5. Chalabi M, Verschoor YL, van den Berg J, et al. LBA7 neoadjuvant
immune checkpoint inhibition in locally advanced MMR-deficient co-
lon cancer: the NICHE-2 study. Ann Oncol. 2022;33:S1389.

6. Cercek A, Lumish M, Sinopoli J, et al. PD-1 blockade in mismatch
repair-deficient, locally advanced rectal cancer. N Engl J Med.
2022;386(25):2363-2376.

7. Jullumstrø E, Wibe A, Lydersen S, Edna TH. Colon cancer incidence,
presentation, treatment and outcomes over 25 years. Colorectal Dis.
2011;13(5):512-518.

8. Fahim M, Dijksman LM, van der Nat P, Derksen WJM, Biesma DH,
Smits AB. Increased long-term mortality after emergency colon re-
sections. Colorectal Dis. 2020;22(12):1941-1948.

9. FOxTROT Collaborating Group. Risk of bowel obstruction in patients
undergoing neoadjuvant chemotherapy for high-risk colon cancer: a
nested case-control matched analysis of an international, multi-centre,
randomised controlled trial (FOxTROT). Ann Surg. 2024;280(2):283-293.

10. Weiser MR. AJCC 8th edition: colorectal cancer. Ann Surg Oncol.
2018;25(6):1454-1455.

11. Dalal KM, Gollub MJ, Miner TJ, et al. Management of patients with
malignant bowel obstruction and stage IV colorectal cancer. J Palliat
Med. 2011;14(7):822-828.

12. Picardi V, Deodato F, Guido A, et al. Palliative short-course radiation
therapy in rectal cancer: a phase 2 study. Int J Radiat Oncol Biol Phys.
2016;95(4):1184-1190.

13. Gutierrez C, Ogino S, Meyerhardt JA, Iorgulescu JB. The prevalence and
prognosis of microsatellite instability-high/mismatch repair-deficient
colorectal adenocarcinomas in the United States. JCO Precis Oncol.
2023;7:e2200179.

14. Hewish M, Lord CJ, Martin SA, Cunningham D, Ashworth A. Mismatch
repair deficient colorectal cancer in the era of personalized treatment.
Nat Rev Clin Oncol. 2010;7(4):197-208.

15. Kasi PM, Hidalgo M, Jafari MD, et al. Neoadjuvant botensilimab plus
balstilimab response pattern in locally advanced mismatch repair
proficient colorectal cancer. Oncogene. 2023;42(44):3252-3259.

16. Hong EK, Chalabi M, Landolfi F, et al. Colon cancer CT staging according
to mismatch repair status: comparison and suggestion of imaging
features for high-risk colon cancer. Eur J Cancer. 2022;174:165-175.

17. Heregger R, Huemer F, Steiner M, Gonzalez-Martinez A, Greil R,
Weiss L. Unraveling resistance to immunotherapy in MSI-high colo-
rectal cancer. Cancers (Basel). 2023;15(20):5090.

18. Diaz LA Jr, Shiu KK, Kim TW, et al. Pembrolizumab versus chemotherapy
for microsatellite instability-high or mismatch repair-deficient meta-
static colorectal cancer (KEYNOTE-177): final analysis of a randomised,
open-label, phase 3 study. Lancet Oncol. 2022;23(5):659-670.

19. Hu H, Kang L, Zhang J, et al. Neoadjuvant PD-1 blockade with tor-
ipalimab, with or without celecoxib, in mismatch repair-deficient or
microsatellite instability-high, locally advanced, colorectal cancer
(PICC): a single-centre, parallel-group, non-comparative, randomised,
phase 2 trial. Lancet Gastroenterol Hepatol. 2022;7(1):38-48.

20. Veld JV, Beek KJ, Consten ECJ, et al. Definition of large bowel
obstruction by primary colorectal cancer: a systematic review. Colo-
rectal Dis. 2021;23(4):787-804.
https://doi.org/10.1016/j.esmoop.2024.103698 7

https://gco.iarc.fr/today/online-analysis-multi-bars
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref2
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref2
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref2
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref3
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref3
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref3
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref4
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref4
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref4
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref5
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref5
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref5
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref6
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref6
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref6
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref7
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref7
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref7
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref8
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref8
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref8
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref9
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref9
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref9
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref9
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref10
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref10
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref11
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref11
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref11
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref12
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref12
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref12
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref13
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref13
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref13
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref13
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref14
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref14
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref14
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref15
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref15
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref15
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref16
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref16
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref16
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref17
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref17
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref17
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref18
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref18
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref18
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref18
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref19
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref19
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref19
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref19
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref19
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref20
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref20
http://refhub.elsevier.com/S2059-7029(24)01467-4/sref20
https://doi.org/10.1016/j.esmoop.2024.103698
https://doi.org/10.1016/j.esmoop.2024.103698

	Risk of bowel obstruction in patients with colon cancer responding to immunotherapy: an international case series
	Introduction
	Patients and methods
	Results
	Detailed case
	Other cases

	Discussion
	Acknowledgements
	Funding
	Disclosure
	References


