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Introduction

The treatment paradigm for locally advanced rectal 
cancer is evolving. Though neoadjuvant chemotherapy 
is becoming more widely adopted, it is associated with 
low response rates in patients with tumors exhibiting 
mismatch repair deficiency (dMMR) or microsatellite 
instability-high (MSI-H) (1). Pembrolizumab is currently 

approved as first-line therapy for patients with dMMR or 
MSI-H unresectable or metastatic colorectal cancer, and 
immunotherapy has already been established for treatment-
refractory, advanced dMMR/MSI-H colorectal tumors 
(1-3). The role of immunotherapy in the neoadjuvant 
and adjuvant settings, however, remains undefined. We 
present the following case report, in accordance with the 
CARE checklist, of a patient with Lynch syndrome with 
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Background: A growing body of evidence suggests that conventional chemotherapy may not be effective 
in mismatch repair deficiency (dMMR)/microsatellite instability-high (MSI-H) locally advanced rectal 
cancer (LARC). Alternative strategies, such as immunotherapy, are currently being investigated both in the 
neoadjuvant and adjuvant setting. Furthermore, immunotherapy is an attractive alternative to the use of 
combination chemotherapy regimens when treating synchronous primary cancers such as in the setting of 
inherited cancer syndromes. 
Case Description: Here we present a case of a middle-aged woman diagnosed with dMMR/MSI-H 
locally advanced rectal cancer with synchronous upper tract urothelial cancer secondary to Lynch syndrome. 
The patient was first treated using neoadjuvant chemotherapy followed by chemoradiation, resulting in 
only a partial pathologic response. Following surgery, the patient was treated with adjuvant combination 
immunotherapy with nivolumab, a PD-1 inhibitor, and ipilimumab, a CTLA-4 inhibitor, resulting in a 
durable disease-free interval of nearly 21 months. 
Conclusions: This case report illustrates the importance of determining dMMR/MSI-H status in LARC 
and the consideration of immunotherapy (particularly with synchronous primaries as seen in inherited cancer 
syndromes), reviews the current literature, and calls for further investigation into the use of neoadjuvant 
and adjuvant immunotherapy in locally advanced rectal cancer along with upper tract urothelial carcinoma 
(UTUC). 
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synchronous locally advanced rectal cancer (LARC) and 
upper tract urothelial carcinoma (UTUC). The patient 
was initially treated using neoadjuvant chemotherapy and 
chemoradiation, leading to a partial response. She was 
subsequently treated with surgical resection followed by 
adjuvant immunotherapy with nivolumab and ipilimumab, 
maintaining a durable disease-free interval of nearly 21 
months. This case highlights the role of PD-1 and CTL4A 
inhibitors in patients with dMMR/MSI-H synchronous 
primary malignancies usually requiring separate treatment 
strategies. We present the following article in accordance 
with the CARE reporting checklist (available at https://jgo.
amegroups.com/article/view/10.21037/jgo-22-81/rc). 

Case presentation

A 62-year-old woman with a family history of Lynch 
syndrome presented with unintentional weight loss, 
abdominal pain, and hematochezia. Initial computed 

tomography (CT) scan showed an infiltrative rectal mass 
with pelvic lymphadenopathy. She was also found to have 
a soft tissue lesion at the left ureter causing obstructive 
hydronephrosis. Subsequent magnetic resonance imaging 
(MRI) pelvis revealed a 10 cm rectal tumor, extra-
mesorectal lymphadenopathy and threatened mesorectal 
fascia, consistent with T3cN2M0 disease (Figure 1A,1B). 

Biopsy of the rectal mass revealed an infiltrative rectal 
adenocarcinoma with loss of MLH1 and PMS2 expression 
(Figure 2A-2C). Paired germline and tumor genetic 
testing revealed a pathogenic mutation in MLH1 c.589-
1G>A, consistent with Lynch syndrome. Cystoscopy and 
ureteroscopy with biopsy of the ureteral mass was non-
diagnostic, showing only fragments of stromal tissue. 
The patient was treated with six cycles of neoadjuvant 
capecitabine and oxaliplatin followed by five weeks 
of radiation (approximately 4,500–5,000 cGy) with 
capecitabine. A pelvic MRI at the end of chemoradiation 
showed a residual 7.3 cm rectal mass, persistent extra-
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Figure 1 MRI pelvis with rectal gel at diagnosis, showing (A) sagittal and (B) axial views of the low-lying 10 cm rectal tumor, T3cN2. Red 
arrows highlight the tumor cells. Threatening of the mesorectal fascia is not shown.

Figure 2 Immunohistochemical staining of the rectal mass prior to treatment at 10× magnification. (A) represents the H&E stain. 
Immunohistochemistry staining shows (B) loss of MLH1 and (C) loss of PMS2 in tumor cells as identified by the black arrows. 

https://jgo.amegroups.com/article/view/10.21037/jgo-22-81/rc
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Figure 3 MRI pelvis with rectal gel following 6 cycles of neoadjuvant capecitabine and oxaliplatin, showing (A) sagittal and (B) axial views of 
the 7.3 cm rectal tumor, T3cN2. Red arrows highlight the residual tumor cells. Threatening of the mesorectal fascia is not shown. 

Figure 4 MRI pelvis with rectal gel following 9 cycles of neoadjuvant capecitabine and oxaliplatin, showing (A) sagittal and (B) axial views of 
the 4.7 cm rectal tumor, T3bN2. Red arrows highlight the residual tumor cells. Threatening of the mesorectal fascia is not shown.

mesorectal lymphadenopathy and threatened mesorectal 
fascia (Figure 3A,3B). 

Given these findings, the patient completed three 
additional cycles of capecitabine and oxaliplatin prior 
to resection. Repeat pelvic MRI showed that while the 
rectal tumor had decreased to 4.7 cm, there was continued 
threatened mesorectal fascia (Figure 4A,4B). The patient 
subsequently underwent abdominoperineal resection 
with a left partial nephroureterectomy as her left kidney 
had become nonfunctional due to obstruction from the 
ureteral mass. Pathology of the rectosigmoid mass showed 
an invasive mucinous adenocarcinoma with positive lymph 
nodes (5 out of 16), consistent with pT3N2a disease. 

Pathology from the nephroureterectomy revealed high-
grade invasive UTUC (0.9 cm in largest diameter), with 
tumor causing urethral stricture. 

Immunohistochemical staining of the urothelial 
carcinoma again demonstrated loss of MLH1 and PMS2 
expression, as previously found in the rectal adenocarcinoma 
(Figure 5A-5C). There was tumor invasion beyond the 
muscularis and positive margins, consistent with pT3 
disease. Post-surgical imaging by CT scan, however, did not 
show any evidence of residual disease.

Taking into consideration the high burden of residual 
disease for rectal cancer, positive margins for UTUC, 
and MSI-H status, multidisciplinary tumor board 
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Figure 5 Histology of the urothelial tumor at 20× magnification following 9 cycles of neoadjuvant capecitabine and oxaliplatin. (A) 
represents the H&E stain. Immunohistochemistry staining shows (B) loss of MLH1 and (C) loss of PMS2 in residual tumor cells as 
identified by the black arrows. 

recommendation was for adjuvant immunotherapy using 
nivolumab and ipilimumab. The patient was then treated 
with four cycles of nivolumab (3 mg/kg) and ipilimumab  
(1 mg/kg), followed by ten cycles of maintenance nivolumab 
240 mg every 2 weeks. The patient eventually discontinued 
maintenance nivolumab due to arthralgias. Surveillance 
imaging with CT chest, abdomen and pelvis along with 
cystoscopy has shown no evidence of disease, which has 
lasted for nearly 21 months.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

Lynch syndrome, or hereditary non-polyposis colorectal 
cancer syndrome, is an autosomal dominant genetic 
disorder caused by germline mutations in at least one of 
the DNA mismatch repair genes MSH2, MLH1, MSH6, 
or PMS2 (4,5). Patients with Lynch syndrome have 
increased lifetime risk for malignancies such as colorectal, 
endometrial, ovarian, pancreatic, and urothelial cancer (4,5). 
Affected individuals can develop both synchronous and 
metachronous primary cancers; some case reports note as 
many as three synchronous and five metachronous primary 
cancers (6,7). Tumors arising from Lynch syndrome are 
dMMR, and the majority are MSI-H (4,5). It is estimated 
that one out of 35 cases of colorectal cancer (CRC) can 
be attributed to Lynch syndrome (4). The prevalence of 
dMMR/MSI-H CRC, which includes both cases arising 

from Lynch syndrome and sporadically, is estimated to be 
around 10–13% (8). 

In LARC, the addition of neoadjuvant chemotherapy 
has been shown to reduce the risk of distant metastases, 
increase rates of pathological complete response (pCR), 
and potentially increase rates of metastasis-free and 
disease-free survival (DFS) (9-11). However, there is 
increasing evidence that neoadjuvant chemotherapy may 
not be as effective for dMMR/MSI-H rectal tumors. In 
a retrospective case control study, Cercek et al. reported 
that patients with dMMR/MSI-H rectal tumors treated 
with neoadjuvant chemotherapy had higher rates of 
disease progression compared to proficient mismatch 
repair (pMMR) tumors (29% in dMMR tumors vs. 
0% in pMMR tumors, P=0.0001) (1). Updated results 
from the FOxTROT trial, a randomized Phase III trial 
examining the addition of neoadjuvant chemotherapy 
compared to surgery and adjuvant chemotherapy alone in 
locally advanced colon cancer, found similar results (12). 
Neoadjuvant chemotherapy for dMMR/MSI-H tumors was 
associated with decreased DFS and lower response rates, 
with an estimated 75% of dMMR/MSI-H tumors having 
no pathologic response to chemotherapy (1,12). This 
evidence suggests that using neoadjuvant chemotherapy in 
dMMR/MSI-H rectal or colon tumors may lead to inferior 
outcomes and a higher risk of recurrence.

Neoadjuvant immunotherapy may serve as a promising 
alternative to neoadjuvant chemotherapy in the treatment 
of dMMR/MSI-H colorectal tumors. In the exploratory 
NICHE study, 21 patients with early-stage dMMR colon 
cancer received neoadjuvant nivolumab and ipilimumab 
prior to surgery. Major pathologic response (MPR) was 
seen in 100% of patients (95% CI: 86–100%), with  
12 patients achieving pCR (13). While there have not 
been large randomized controlled trials exploring the use 
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Table 1 Summary of select active clinical trials in rectal cancer

Name
National clinical 

trial number
Phase Staging criteria Immunotherapy Design

Safety and Feasibility of PD-1 
Blockade in the Treatment of 
Rectal Cancer (16)

NCT04357587 I Stage II, stage III, or locally 
advanced stage IV rectal 
adenocarcinoma

Pembrolizumab Neoadjuvant pembrolizumab 
combined with external beam 
radiation and capecitabine

Safety and Efficacy of 
Atezolizumab Combined 
to Preoperative Radio-
chemotherapy in Localized 
Rectal Cancer (R-IMMUNE) (17)

NCT03127007 Ib/II Stage II or stage III rectal 
adenocarcinoma

Atezolizumab Neoadjuvant atezolizumab with 
5-fluorouracil and radiotherapy 
compared to 5-fluorouracil  
(5-FU) and radiotherapy alone

Immunotherapy in Locally 
Advanced Rectal Cancer 
(AVANA) (18)

NCT03854799 II Node positive, cT3a, or cT4 
rectal adenocarcinoma

Avelumab Neoadjuvant avelumab 
combined with external beam 
radiation and capecitabine

Study of Induction PD-1 
Blockade in Subjects With 
Locally Advanced Mismatch 
Repair Deficient Solid Tumors (19)

NCT04165772 II Stage II or stage III 
MSI-H/dMMR rectal 
adenocarcinoma

Dostarlimab Up to six months of treatment 
with dostarlimab. If CR not 
achieved, treatment with 
capecitabine or 5-FU combined 
with radiation will follow. If CR 
again not achieved, surgical 
resection or standard of care 
therapy will follow

INNATE: Immunotherapy During 
Neoadjuvant Therapy for Rectal 
Cancer (20)

NCT04130854 II Stage II or stage III rectal 
adenocarcinoma with high 
risk featuresb; stage IV rectal 
adenocarcinoma with liver-
limited diseasec

APX005M (anti-
CD40 agonist)

Neoadjuvant APX005M with 
mFOLFOX and radiation versus 
mFOLFOX and radiation alone

a, high-risk defined as tumor extending to within 1 mm of mesorectal fascia, lower third (≤6 cm from anal verge), or tumor extending ≥5 
mm into perirectal fat; b, high-risk features defined as: distal (<1 cm from anal ring), bulky cT4 or within 3 mm of MR fascia, extramural 
venous invasion, not candidate for sphincter preservation; c, liver-limited disease must have ≤3 lesions.

of neoadjuvant immunotherapy for LARC, there have 
been several published case reports. Zhang et al. reported 
two cases in which patients with dMMR LARC received 
neoadjuvant nivolumab (14). After six cycles of nivolumab, 
one patient proceeded to surgery and achieved a pCR, while 
the other had a clinical CR (14). Demisse et al. described 
the use of neoadjuvant immunotherapy-based systemic 
treatment in three patients with dMMR LARC in a case 
series: one patient received single-agent pembrolizumab, 
one received combination nivolumab and ipilimumab 
after failing total neoadjuvant therapy, and one received 
pembrolizumab plus FOLFOX (15). All three patients had 
a significant response (15). There are several ongoing Phase 
I and II trials investigating neoadjuvant immunotherapy in 
combination with chemoradiation (Table 1) (16-20).

UTUC is a rare malignancy, accounting for 2–5% of 
urothelial tumors (21). The current standard of care is 
surgical resection via nephroureterectomy with bladder 

cuff removal or distal ureterectomy combined with regional 
lymphadenectomy in patients with high grade tumors, 
followed by adjuvant chemotherapy (22). The role of 
adjuvant chemotherapy was established in the POUT trial, 
a Phase III randomized controlled trial comparing adjuvant 
chemotherapy (platinum plus gemcitabine) vs. surveillance 
after nephroureterectomy in patients with pT2-T4, N0-
N3 M0 or pTany N1-3 M0 UTUC (23). The trial found 
a significant improvement in DFS (HR 0.45, 95% CI: 
0.30–0.68, P=0.0001) and 3-year event free survival (71%, 
95% CI: 61–78% for chemotherapy group vs. 46%, 95% 
CI: 36–56% for surveillance group) (23). Without adjuvant 
chemotherapy, approximately one-third of patients recur 
and the 5-year survival rate is less than 50% (24,25). 
Neoadjuvant chemotherapy with cisplatin-based therapies 
has been effective in inducing pathological downstaging—
the strongest prognostic factor for recurrence-free, cancer-
specific and overall survival (24). However, some patients 
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are not eligible for these chemotherapies owing to poor 
renal function and/or functional status (26).

Similar to LARC, the data for neoadjuvant immunotherapy 
in UTUC is limited but appears promising (26). Ikarashi 
et al. described a patient with UTUC who received 
neoadjuvant pembrolizumab after failing chemotherapy and 
subsequently achieved sustained complete remission (25). 
The NABUCCO trial examined the use of 2–3 cycles of 
neoadjuvant nivolumab and ipilimumab in 24 patients with 
locoregionally advanced urothelial cancer, including one 
patient with upper tract involvement (27). Eleven patients 
achieved a pCR and two achieved a MPR, defined as 
<10% of tumor cells seen in the tumor bed (27). The data 
supporting adjuvant immunotherapy in UTUC, however, 
have not yet been fully reported. Currently there are three 
ongoing phase III studies (IMVIGOR010, CheckMate-274, 
AMBASSADOR) investigating the role of immunotherapy 
in high-risk muscle invasive urothelial cancer (28-30). 
Preliminary data from CheckMate-274, a Phase III trial 
evaluating adjuvant nivolumab in high-risk muscle-invasive 
urothelial carcinoma compared to placebo, have shown that 
adjuvant nivolumab improves DFS (though the number of 
UTUC patients included in this trial is not reported) (29).

As discussed above, neoadjuvant immunotherapy 
may eventually play a significant role in treating patients 
with dMMR/MSI-H LARC. The evidence suggests 
that neoadjuvant chemotherapy is inferior in patients 
with dMMR/MSI-H LARC compared to patients with 
pMMR tumors (1). Case reports have shown neoadjuvant 
immunotherapy as a promising alternative; however, further 
investigation is needed to support its routine use (14,15). 
Furthermore, in patients with two or more synchronous 
primaries (such as in Lynch syndrome), neoadjuvant or 
adjuvant immunotherapy can be considered as a potential 
option.

Conclusions

Here we present a patient with Lynch Syndrome who 
presented with a locally advanced, dMMR/MSI-H rectal 
adenocarcinoma and was also found to have a synchronous 
UTUC. She was initially treated with neoadjuvant 
chemotherapy and chemoradiation, achieving a clinical 
partial response. She then underwent surgery and was 
considered at high risk for recurrence, thus receiving 
adjuvant immunotherapy with nivolumab and ipilimumab 
based on her dMMR/MSI-H LARC and high-grade 
UTUC. She remained without evidence of recurrence 

for nearly 21 months. This case report highlights the 
importance of identifying dMMR/MSI-H status in LARC, 
and reviews the role of immunotherapies such as PD-1 
and CTLA-4 inhibitors in both LARC and non-metastatic 
UTUC. This case also underscores the potential role of 
adjuvant immunotherapy as an alternative to chemotherapy 
in patients with synchronous primary cancers. Strategies 
utilizing neoadjuvant and adjuvant immunotherapy should 
be investigated further in localized CRC, particularly in 
the setting of dMMR/MSI-H status, where the evidence 
is growing to support a diminished effect of conventional 
neoadjuvant and/or adjuvant chemotherapy in these subsets.
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