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CASE REPORT

Complete pathological response 
of colorectal peritoneal metastases in Lynch 
syndrome after immunotherapy case report: 
is a paradigm shift in cytoreductive surgery 
needed?
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Abstract 

Background:  We report the first case of a patient affected by peritoneal metastases from colon cancer, arising in the 
context of Lynch syndrome with pathological complete response. The patient was treated with immunotherapy and 
cytoreductive surgery. This paper discusses the implications of these novel therapies for the management of PM.

Case presentation:  A 50-year-old man affected by Lynch syndrome was referred to our institution for metachronous 
peritoneal recurrence of ascending colon adenocarcinoma. As a second-line treatment, he received Nivolumab ther-
apy with stable disease. Patient underwent cytoreductive surgery with residual disease and a pathological complete 
response. Flow cytometry described a particular immune sub-population response. There was no evidence of disease 
progression after nine months.

Conclusion:  This is the first report of a Lynch patient affected by peritoneal metastases of colorectal cancer, treated 
with cytoreductive surgery (CRS) and resulting in a pathological complete response after immune checkpoint inhibi-
tors treatment (ICIs). This case report may suggest that patients with peculiar immunological features could benefit 
from a tailored approach, since “classical” CRS paradigms may not effectively predict the clinical outcome. Further 
large-scale studies are needed to determine the correct operative management of such patients (tailored or “stand-
ard” CRS), defining the correct surgical timing and eventual discontinuation of ICI therapy after surgery.
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Background
Peritoneal metastases (PM) represent a common and 
unfavorable evolution of colorectal cancer, estimated to 
develop in up to 19% of patients after radical surgery. 
PM has been estimated to be the cause of death in more 
than half of CRC patients [1]. Systemic chemotherapy 
is considered the mainstay treatment of patients with 
PM [2], even though PM is associated with shorter 
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median survival compared to other metastatic sites 
(16.3  months for isolated PM) [3]. In selected cases, 
cytoreductive surgery (CRS) alone or combined with 
Hyperthermic Intraperitoneal Chemotherapy (HIPEC) 
has shown to improve the oncological outcomes of 
patients with PM [4, 5]. Selecting patients to be treated 
with CRS is pivotal; the peritoneal cancer index (PCI) 
and completeness of cytoreduction (CC) represent the 
most valuable selection factors for surgery [6]. There 
is increasing evidence that molecular cancer profil-
ing could play a major role in the near future [7]. RAS/
RAF mutations stratify long-term outcomes after CRS/
HIPEC, improving patient selection for surgery. How-
ever, little data are available on the micro-satellite sta-
tus relationship with the prognosis in PM patients.

In recent years, the introduction of immunotherapy 
in CRC cancer has shown promising results, especially 
in patients with a defective mismatch repair system 
(dMMR), which is detected in 15% and 4% of early stage 
and metastatic CRC, respectively [8–10]. However, 
the actual success rate of immunotherapy is limited to 
only about 30% of dMMR patients, meaning that only 
around 5% of all patients with CRC can really benefit 
from this approach [11]. The loss of MMR gene func-
tions is usually through acquired mutations and is 
rarely caused by germline mutation in the context of 
Lynch syndrome. This syndrome, also known as heredi-
tary non-polyposis colorectal cancer (HNPCC), is one 
of the most common hereditary cancer syndromes 
(1/279 estimated prevalence), accounting for about 3% 
of colon cancers [12, 13].

We report the first case of a patient with Lynch syn-
drome and peritoneal metastases from CRC who showed 
a pathological complete response at surgery after immu-
notherapy. This paper discusses the implications of these 

novel therapies in the surgical management of patients 
with PM.

Case presentation
A 50-year-old man was referred to our institution for 
peritoneal recurrence after right hemicolectomy for CRC 
was performed in March 2017. The pathological report 
was consistent with mucinous adenocarcinoma pT3N0 
(in 40 examined nodes), M0, stage IIa, no residual disease 
(R0), with a moderately differentiated grade (G2). KRAS, 
NRAS and BRAF genes were wild-type and microsatellite 
instability (MSH2 gene frameshift mutation) was present. 
He had no significant past medical history. However, his 
family history reported two relatives (father and mater-
nal aunt) whose cause of death at the age of 40–45 was 
colon cancer; his mother, one sister, one brother and one 
daughter were alive without medical problems. After 
genetic consultation, the patient was diagnosed with 
Lynch syndrome (the brother and sister were tested but 
resulted negative).

Fourteen months later (May 2018), a peritoneal and 
nodal recurrence (perianastomotic mass measuring 
9 × 6 cm and right parietocolic gutter mass of 9 × 10 cm, 
superior mesenteric and portal vein nodes; Fig.  1a) was 
diagnosed, along with an increased CEA (9 ng/ml). The 
patient started systemic chemotherapy in June 2018 with 
a XELOX plus Bevacizumab regimen (Bevacizumab 
7.5  mg/kg i.v. on day 1, Capecitabine orally twice daily 
2,000 mg/m2/day on days 1–15 and Oxaliplatin 130 mg/
m2 i.v. on day 1) at his referral hospital, suspended after 
3 cycles due to gastrointestinal toxicities. The patient was 
referred to our center to evaluate second-line immuno-
therapy treatment. Given the current evidence and MSI 
status, we proposed off-label treatment with Nivolumab 
(240  mg every two weeks) in August 2018. At the first 

Fig. 1  Title: Imaging (CT-scan) evolution of peritoneal metastases. Seriated CT-scan images: appearance of perianastomotic (top row) and right 
parieto-colic gutter region (lower row). a Recurrence diagnosis (May 2018), b after first-line (XELOX-Bevacizumab, July 2018), c after 2 months of 
Nivolumab (October 2018), d after 18 months of Nivolumab (February 2020), e three months after cytoreductive surgery (June 2020), f nine months 
after surgery (December 2020). Arrowheads: perianastomotic lesion, arrow: parieto-colic lesion, triangle: superior vessels nodal lesion
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follow-up visit (December 2018), the CT-scan showed a 
RECIST 1.1 stable disease (10% increase in the diameter 
of both lesions) with normalization of CEA. At the fol-
lowing bi-monthly follow-up controls (physical examina-
tion, CT-scan and markers) the disease was stable (up to 
15% reduction in both lesions at second control, minimal 
dimensional reduction in the followings follow-up con-
trols; Fig. 1c–d). Immunotherapy was optimally tolerated 
and the patient reported an active life and returned to his 
full-time employment.

Given the long disease-control interval, the case was 
discussed at a multidisciplinary meeting in February 
2020 and the patient was scheduled for cytoreductive 
surgery. In March 2020, the patient underwent surgical 
exploration with resection of the previous ileocolic anas-
tomosis (grossly involved by the tumoral mass) extend-
ing cephalad to 40 cm of the distal small bowel (the right 
parieto-colic mass was retracting the distal ileal mesen-
tery and encapsulating the last branch of the superior 
mesenteric vein, SMV) (Fig.  2). After resection of the 
two main masses, we observed a residual yellowish firm 
mass of 0.5–1 cm in the upper site of the mesocolic exci-
sion confluent into the mesenteric vein root and a nodal 
enlargement beneath the head of the pancreas encircling 
the portal vein that would have required major resec-
tion (including pancreaticoduodenectomy and vascu-
lar reconstruction) to be safely removed. Several frozen 
section procedures of multiple biopsies on SMV nodes, 

perianastomotic and parieto-colic masses showed no 
evidence of tumor cells. Therefore, considering the high 
probability of a pathological complete response and the 
extension of the required resection, the surgical proce-
dure ended with ileocolic anastomosis reconstruction 
and a possible macroscopic residual disease (complete-
ness of cytoreduction grade: CC2).

The definitive pathological examination showed abun-
dant mucinous deposits localised in all peritoneal biop-
sies and in the muscularis propria, subserosal adipose 
tissue and serosa of the intestinal wall, with the excep-
tion of mucosal and submucosal layers. Associated 
with mucin pools, there was significative fibroinflam-
matory response with a moderate amount of lymphoid 
aggregates, numerous plasma cells, histiocytes, foamy 
macrophages and multinucleated giant cells organised 
around the mucinous material. Newly formed blood ves-
sels were also noted. No residual tumor cells were identi-
fied even after the almost complete sampling of surgical 
specimen (Fig. 2) (See Additional file 1: Additional Mate-
rials for pathology methods).

Given the distinctiveness of the case, we decided to per-
form flow-cytometry (FC) on a fresh sample of surgical 
specimen to describe the leukocyte population in the per-
itoneal metastasis. Leukocytes comprised 35% of nucle-
ated cells and among these, 40% were lymphocytes. There 
was a high presence of B-cells (28%) among the lympho-
cytes, divided into naive B-cells (48%, CD19+/CD27−/

Fig. 2  Macroscopical and pathological images of the resected specimen. a Perianastomotic recurrence (arrow-head: content of the mass through 
ex-vivo opening for pathological biopsy), b Intraluminal aspect of perianastomotic recurrence, c right parieto-colic mass with ileal resection, d 
content of the right parieto-colic mass, e Acellular mucin lakes in the muscularis propria and subserosal adipose tissue of the Ileocolic anastomosis 
(hematoxylin–eosin, ×20 magnification), f fibroinflammatory response associated with colloid material (hematoxylin–eosin, ×50 magnification) 
with detail of the lymphoplasmacytic infiltrate (hematoxylin–eosin, ×200 magnification)
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SmIgD+ and activated plasma-cells (30%, CD38+). 
T-lymphocytes (60% of leukocytes) were present with a 
CD4/CD8 ratio of 1.8 with a moderate share (20% of the 
population) of activated cells (CD3+CD38+HLA/DR+. 
Due to the therapy received (Nivolumab), only 0.8% of 
lymphocytes resulted CD279 (PD-1 labelling marker) 
positive. On the other hand, T-lymphocytes showed a 
diffuse immune-modulating pattern. Actually, 45% of 
CD4 + T-lymphocytes expressed CD39 (NTPDase 1, a 
suppressive ectoenzyme) and CD152 (CTLA-4, another 
immune checkpoint). See Additional file  1: Additional 
Materials for FC data.

The postoperative course was uneventful. After 
multidisciplinary evaluation, we decided to suspend 
Nivolumab and the patient was scheduled for close fol-
low-up. The patient was fully recovered one month after 
cytoreductive surgery, returning to his everyday activi-
ties, including full-time work. After nine months of close 
follow-up, repeated CT-scan (Fig. 1e, f ) and blood analy-
sis (including CEA) showed no disease recurrence.

Discussion and conclusions
In recent years, the introduction of immunotherapy in 
CRC cancer has shown promising results and, in 2017, 
following reports of recent trials (KEYNOTE-164 and 
CHECKMATE-142) [14, 15] NCCN guidelines recom-
mended pembrolizumab and nivolumab as second/
third-line treatment in metastatic CRC patients. In most 
CRC patients with MSI, immunotherapies showed a 
good response rate and significant and durable disease 
control. However, not all patients selected for treatment 
respond and the pathways and mechanisms underlying 
the immune response are not fully elucidated. Alteration 
of MMR proteins, which are involved in the maintenance 
of genomic stability through the correction of DNA sin-
gle nucleotide replication errors, are the basis of one of 
the most studied phenomena in immunological response 
[16]. Defective MMR may lead to microsatellite (short 
repeated DNA sequences) instability (MSI) and accumu-
lation of errors, resulting in oncogenic transformation 
when errors occur in crucial coding regions [17]. Hyper-
mutated and truncated proteins in MSI patients act as 
neoantigens to elicit an immune response in tumor-
infiltrating lymphocytes (TILs) [18, 19]. Therefore, the 
rationale of immunotherapy is to promote the patient’s 
immune defense against tumor cells, mainly by avoiding 
activation-induced apoptosis in lymphocytes through 
the modulation of immune checkpoints (such as PD-1 
and PD-L1 interaction) with drugs called immune check-
point inhibitors (ICIs). [20–22]. Patients with metastatic 
CRC affected by Lynch syndrome are ideal candidates for 
immunotherapy, given that in 60–80% of cases, Lynch 
syndrome is caused by germline mutations in MLH1 and 

MSH2 or less frequently by MSH6, PMS2 and EPCAM 
mutations [18]. Pathological complete response has 
been observed in MSI or even Lynch syndrome patients 
treated with immunomodulating therapies, but at the 
present there is no evidence of complete response in 
stage IVc (PM) patients affected by PM. Experimental 
and clinical evidence showed that metastatic peritoneal 
nodules are relatively less responsive to standard sys-
temic treatments. The reasons are not fully understood, 
but this phenomenon can probably be explained by rela-
tive hypovascularization and reduced drug diffusion in 
the peritoneal microenvironment.

Our report clearly illustrates that immunotherapy can 
be highly effective in CRC peritoneal metastases. Even-
though peritoneal recurrence has not be proven with 
biopsy before treatments begin, histological examination 
revealed the presence of well-known features of immune-
mediated regression in other neoplasms, such as lym-
phoid aggregates, plasma cells and granuloma formation 
(activation), foamy macrophages (cell death), neovas-
cularization and proliferative fibrosis (tissue repair) [23, 
24]. These elements were associated with diffuse depos-
its of acellular colloid material in the tumor bed which 
is an already well-known CRC response to radiation and 
cytotoxic treatments, even in the absence of neoplastic 
cells. Mucin pool formation observed in our histologi-
cal specimens (also called colloid response) has not been 
associated with ICI therapy. This could be a novel finding 
whose etiology is still not fully explained, even though 
neoplasm pathological features (mucinous adenocarci-
noma) cannot be excluded as a causative factor [25, 26].

Important information was obtained from cytofluori-
metric analysis. The analysis of immune infiltrating 
sub-populations showed a very high proportion of lym-
phocytes and plasma cells that are probably responsi-
ble for the pathological response. Very few regulatory 
T-cells were present among T-lymphocytes, whereas 
we observed an upregulation of CD39 (NTPDase 1, an 
ectoenzyme that degrades ATP to AMP with an anti-
proliferative role) and CD152 (CTLA-4, an immune 
checkpoint-linked protein) positive T-lymphocytes; 
those features probably represent a counterbalance of the 
PD-1 pathway blockade with an immunosuppressive role 
[27–29], confirming the “effector” role of immunomodu-
lation with Nivolumab in this case.

The complete pathological response observed after 
immunotherapy in a CRC patient with PM raises many 
questions that have to be considered in clinical manage-
ment. Firstly, we do not know if CRS is really needed in 
this group of patients. Cytoreductive surgery has shown 
to give substantial clinical benefits in selected patients 
with PM from CRC, where limited disease and no resid-
ual disease can be obtained [5]. Although the additive 
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role of HIPEC after CRS is still debated, several national 
guidelines recommend its use in experienced centers 
[30]. During the preoperative multidisciplinary discus-
sion, we debated the association of HIPEC in the case of 
the complete surgical removal of the peritoneal metas-
tases. Considering a possible detrimental effect of intra-
peritoneal cytotoxic agents in this particular patient [31, 
32], we decided to administer HIPEC only in the case of 
peritoneal viable tumor cells (demonstrated with patho-
logical intraoperative analysis). In the operating room, 
surgical procedures were tailored to this distinctive 
case, following a report of seriated pathological analysis 
conducted on different specimen and at different times 
of surgery. Our case suggests that a “paradigm shift” is 
needed when considering MSI patients with colorectal 
PM for surgery treated with immunotherapy. A complete 
pathological response confirmed by multiple intraop-
erative biopsies, should suggest a move from aggressive 
surgery (aimed at not obtaining macroscopic residual 
disease) to surgical exploration limited to performing 
biopsies and eventually, to palliate the symptoms when 
present. This approach requires a strong and updated 
multidisciplinary team, because a pathologist needs to 
know the patient’s history and novel treatment effects 
to provide the surgeon with quick and precise data, even 
with a limited-reliability frozen-section analysis. Unlike 
other metastatic sites, the confirmation of a pathologi-
cal complete response in peritoneal nodules is clearly 
difficult to obtain without surgery. Laparoscopic explo-
ration could be the best approach in the near future for 
cases with limited disease and a favorable environment 
(no peritoneal adhesion and easily accessible metastatic 
sites).

Considering the several open issues discussed in our 
case, it remains unclear if an incomplete CRS could rep-
resent a complementary means for eliminating potential 
immuno-resistant clones in the case of tumor heteroge-
neity in undetected microscopical residual neoplastic foci 
[33]. Moreover, indications to restart immunomodulat-
ing agents after a complete pathological response and 
incomplete surgery should be further addressed. Based 
on the evidence in other cancers on complete response 
after immunotherapy, we decided to stop treatment as it 
seems unlikely to obtain further therapeutic benefits and 
to avoid additional costs and the risk of side effects to the 
patient.

This is the first report of a Lynch patient affected by 
peritoneal metastases of colorectal cancer, treated with 
cytoreductive surgery and a pathological complete 
response achieved after checkpoint inhibitor treat-
ment. Our case raises questions about new approaches 
that could be considered in MSI patients experiencing 

complete pathological response. Larger studies and 
more evidence are needed to draw any final conclusion 
on this topic. In case these initial findings would be 
confirmed in the next future, such patients may proba-
bly benefit more from a tailored surgical strategy (diag-
nostic/debulking surgery with respect to the “standard” 
cytoreductive surgery) and the discontinuation of ICI 
therapy after surgery. Considering this, further large-
scale studies are needed to determine if ICIs in MSI 
patients with peritoneal metastases could change clini-
cal approach.
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