
Abstract. Colorectal cancers with high microsatellite
instability (MSI-H) have distinct clinical features in terms of
their prognosis, recurrence patterns, and sensitivity to
immunotherapeutic agents. We present the case of a woman
with a left-sided MSI-H colon cancer who had repeated
recurrences concentrated exclusively in the left upper
quadrant of the abdomen, including gastric involvement.
Despite multiple surgical resections, radiation, and several
lines of chemotherapy, her disease eventually eroded through
the chest wall. Treatment with an immune checkpoint
inhibitor produced a rapid clinical response with significant
tumor necrosis; however, this necessitated surgical
debridement that ultimately led to a large gastrocutaneous
fistula. This case highlights the importance of recognizing
locoregional tumor-associated complications that may result
from robust therapeutic responses to immuno-oncology drugs,
which are increasingly being used in clinical practice today. 

Approximately 15% of colorectal cancers exhibit high levels
of microsatellite instability (referred to as MSI-H), indicating
a clonal change in the number of repeated DNA nucleotide
units in stretches of DNA sequence (termed microsatellites)
that occur throughout the genome (1). This MSI-H phenotype
arises as a result of an intrinsic deficiency in DNA mismatch
repair (MMR) due to the inactivation of one or more MMR
genes (MLH1, MSH2, MSH6, and PMS2), thus leading to the
nomenclature of dMMR (as opposed to proficient or pMMR)

tumors. While there is a strong association of MSI-H/dMMR
colorectal tumors with Lynch Syndrome, also known as
Hereditary Non-Polyposis Colorectal Cancer (HNPCC), this
molecular subtype can also be seen with sporadic forms of
colorectal cancer, typically via epigenetic silencing of MLH1.

The therapeutic implications of MSI-H colorectal cancers are
being increasingly recognized. Clinical studies dating back more
than a decade have suggested that patients with MSI-H stage II
or III colorectal tumors do not appear to derive any benefit from
fluoropyrimidine-based adjuvant chemotherapy (2, 3). More
recently, data from immunotherapy-based clinical trials have
indicated the benefits of treatment with an anti-programmed
death 1 (PD-1) immune checkpoint inhibitor appears to be
limited primarily to colorectal cancers that are MSI-H, with
minimal to no clinical activity in those that are microsatellite
stable (MSS) (4). In such MSI-H patients, the depth and
duration of responses to such immune-based treatments can be
quite striking, offering the promise to move the field beyond
traditional cytotoxic and VEGF/EGFR-targeted agents.

While the side-effect profiles of anti-PD-1 monoclonal
antibodies have been very well characterized at this point,
particularly with regard to immune-related adverse events that
may affect almost any part of the body, the potential for local
complications occurring at specific tumor locations as a result
of robust treatment response remains underappreciated. We
present the case of a woman with an MSI-H colon cancer
with multiple bulky tumor recurrences involving the chest
wall who responded dramatically to the PD-1 inhibitor
pembrolizumab. However, this tumor response ultimately
required tissue debridement and resulted in a persistent non-
healing gastro-cutaneous fistula.

Case Presentation

S.B. was a previously healthy 49-year-old woman who
originally presented in July 2012 with several months of
low-grade fevers, chills, and fatigue. Laboratory evaluation
indicated profound anemia, with a hemoglobin of 6 g/dl,
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prompting a colonoscopy that revealed a friable, ulcerated,
circumferential mass in the descending colon located from
35 to 55 cm from the anal verge. CT scan confirmed a large
mass at the splenic flexure eroding into the gastrosplenic
ligament.

The patient was taken for surgery, where intraoperatively
she was found to have a large tumor at the splenic flexure of
the colon eroding into the splenic hilum and distal pancreas,
with a contained perforation posterior to the spleen. Surgery
consisted of en bloc tumor resection including left
hemicolectomy, splenectomy, and distal pancreatectomy. The
spleen itself was quite adherent to the diaphragm and lateral
abdominal wall; consequently, dissection resulted in
diaphragmatic injury and a small rent in the pleura requiring
repair. Final pathology showed an 8 cm, high-grade
adenocarcinoma with focal mucin secretion, invasive through
the full thickness of the muscularis into the subserosal fat
and perisplenic and peripancreatic fibrous tissue (T4b). No
carcinoma was found in 10 evaluable lymph nodes, but 4
satellite nodules (tumor deposits) were identified in the
mesenteric fat (N1c). Surgical margins were negative.
Molecular testing revealed a KRAS mutation (codon not
specified on laboratory report), as well as evidence of
microsatellite instability using a multiplex PCR reaction
amplifying five mononucleotide repeat markers. By
immunohistochemistry, however, all 4 mismatch repair
proteins (MLH1, MSH2, MSH6 and PMS2) showed intact
nuclear expression.

The patient’s medical history was otherwise unremarkable,
with no chronic medical conditions or prior surgeries. She
was a non-smoker and did not drink alcohol. Her family
history was notable for a maternal aunt with breast cancer in
her 50s, a paternal great grandmother with colon cancer in
her 90s, and a paternal second cousin with colon cancer in
his 50s. She underwent germline testing using the ColoNext
genetic testing panel at Ambry Genetics, which did not
reveal any deleterious mutations. Of the MMR genes, only
a variant of unknown significance in PMS2 (p.G108R) was
noted.

Following postoperative recovery, the patient received 12
cycles of adjuvant FOLFOX (5-fluorouracil, leucovorin,
oxaliplatin). CT-PET scan performed at the completion of
adjuvant therapy showed hypermetabolic activity in the left
upper quadrant extending to the pancreatectomy bed
measuring 34x29mm, concerning for locally recurrent disease.
On this basis, she received radiation therapy (5,040 cGy) to
this area with concurrent capecitabine from March to April
2013. Follow-up CT-PET 3 months later continued to show
hypermetabolic activity in this same area, slightly decreased
in size but with increased FDG uptake. The patient was then
started on FOLFIRI combined with bevacizumab, which she
received for a total of 12 cycles. While follow-up imaging
shortly after completion of treatment showed no residual

measurable disease, repeat CT 3 months later showed the
appearance of a 4.1-cm lobular mass along the posterior wall
of the stomach, compatible with local recurrence.

She was taken back to the operating room in May 2014
(22 months from the time of her original operation), where
intraoperatively the mass was noted to be adherent to the
posterior aspect of the stomach in the fundus, tethered to the
diaphragm and to the antimesenteric portion of the colon.
Surgery required en bloc distal pancreatectomy, partial
colectomy, partial gastrectomy, and partial diaphragm
resection, plus intraoperative radiotherapy (IORT) to a total
of 15 Gy. Final pathology revealed residual/recurrent
adenocarcinoma with extensive necrosis, 4.2 cm in
maximum dimension, invading through the stomach wall
into the gastric antral mucosa and the soft tissue deep to
diaphragm. Margins were negative and there was no tumor
involvement of adjacent organs. 

Follow-up CT scan 4 months postoperatively again
showed recurrent disease along the greater curvature of her
stomach along with a couple of adjacent LUQ soft tissue
nodules, for which she was restarted of FOLFIRI for a total
of 13 cycles, with the addition of afliberacept for the last 6.
She responded well to this regimen with smaller but
persistent disease on repeat imaging, at which point she was
taken again to surgery consisting of a left thoracoabdominal
resection, partial gastrectomy and colectomy, left diaphragm
and chest wall resection and reconstruction, and left
adrenalectomy. Final pathology revealed only areas of
necrotic debris and inflammation, with no viable tumor. 

Repeat CT-PET 4 months following this operation showed
a growing hypermetabolic area along the L posterior inferior
chest wall, near the L 11th rib resection site, prompting the
patient to resume chemotherapy with FOLFIRI/afliberacept.
However, her disease failed to respond this time around. She
was then tried on abbreviated courses of regorafenib
(Stivarga) and TAS-102 (Lonsurf) were poorly tolerated and
lasted less than one month apiece. Treatment was then
interrupted when she developed a left-sided thoracic
abscess/empyema. Attempted percutaneous drainage was
unsuccessful, and she was treated with a 4-week course of
intravenous vancomycin and ertapenem.

Thereafter, the patient enrolled on a clinical trial
evaluating pembrolizumab for subjects with previously
treated locally advanced unresectable or metastatic
dMMR/MSI-H colorectal cancers (KEYNOTE 164; NCT
02494583). Study treatment was initiated in June 2016, at
which time her malignant-appearing mass was fungating
significantly through the left posterolateral chest wall
(Figures 1A and 2). 

Within the first two cycles of pembrolizumab,
administered on a 3-week basis, the visible chest wall lesion
began to show evidence of significant softening and necrosis,
with sloughing of dead tumor tissue and oozing of
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malodorous brown, dark-colored fluid with some particulate
matter (Figure 1B). Surgery was consulted and performed
surgical debridement of this malignant tumor mass (as an
outpatient procedure) for hygienic and cosmetic purposes. 

Beginning the following day, the patient reported
significant drainage from the chest wall cavity (Figure 1C),
consisting of copious amounts of fluid mixed with partially
digested food and stomach contents. She was immediately
admitted to the hospital for management of this
gastrocutaneous fistula, with placement of a nasojejunal tube
for initiation of tube feeds, instructions on optimal wound
care at home, including topical application of an ostomy bag
over the chest wall wound, and packed red blood cell
transfusion for a hemoglobin that nadired at 7.1 g/dl. 

Despite this complication, the patient was judged to have
achieved a favorable treatment response, and following
discharge was resumed on pembrolizumab per study
protocol. She received an additional 5 treatment cycles (7 in
total), during which time her fistula showed some evidence
of partial closure although it continued to produce some
drainage of varying amount, color, and consistency. She
remained entirely dependent on nasojejunal tube feeds this
entire time, with her p.o. intake limited to ice chips and
small sips of water. However, during the latter course of her
treatment, the patient began experiencing intermittent low-
grade fevers, with one positive anaerobic blood culture for
Fusobacterium nucleatum, and was noted on serial
laboratory measurements to be developing progressively
worsening cytopenias. She was rehospitalized in October

2016 for progressive fatigue, shortness of breath, and failure
to thrive, at which point her hemoglobin was 6.4 g/dL and
her platelet count 27×109/L, representing a decrease from
328×109/L less than two months earlier. Flow cytometry
performed on a peripheral blood sample showed acute
myeloid leukemia with 60% blasts expressing variable CD7,
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Figure 1. (A) Fungating chest wall mass prior to initiation of pembrolizumab. (B) Evidence of tumor necrosis following 2 cycles of treatment. (C)
Chest wall cavity following tumor debridement, with gastrocutaneous fistula.

Figure 2. Cross-sectional imaging (CT scan with contrast) prior to start
of pembrolizumab demonstrating large fungating mass centered in the left
upper quadrant, lung base, and pleural space, in direct communication
with the stomach and eroding through the left posterior chest wall.



CD13, CD33, CD34, CD38, weak CD64, weak CD71, weak
CD123, and HLA-DR without co-expression of MPO, TdT,
or lymphoid antigens (other than CD7). She was started on
palliative treatment with hydroxyurea, but her clinical
condition worsened with progressive respiratory distress due
to pleural and pericardial effusions of indeterminate etiology,
along with a rising white blood cell and blast count into the
50s. The decision was made to transition to comfort care,
and she ultimately died one week after hospitalization. 

Discussion

Patients with localized MSI-H/dMMR colorectal cancers
typically have a favorable prognosis, with relatively low
rates of recurrence following surgical resection of the
primary tumor. As a result, only a small number of studies
have been able to examine patterns of relapse and clinical
outcomes in such individuals. Sinicrope and colleagues
performed a retrospective analysis of 2,141 patients with
resected stage II and III colon cancers participating in United
States cooperative group adjuvant trials, reporting reduced
rates of tumor recurrence, delayed time to recurrence, and
improved stage- and treatment-adjusted disease-free and
overall survival for dMMR compared to pMMR tumors (1).
A more recent study reported by Kim et al. of 2,940 Korean
patients with resected stage I-III colorectal cancer also found
different recurrence patterns between MSI-H and MSI-
low/MSS patients, with the former group more frequently
demonstrating local recurrence or peritoneal metastases, with
a correspondingly lower rate of either lung or liver
metastases (5).

It is important to recognize that the patient presented here
had very locally advanced (T4) disease at original
presentation, placing her at an extremely high risk of
locoregional recurrence regardless of MSI status. However,
her pattern of multiple recurrences located exclusively in the
left upper quadrant/chest wall without development of other
sites of distant metastases was somewhat atypical. This
relapse pattern did afford her the opportunity to receive a
variety of both systemic and local treatments, including
multiple surgeries and radiation, throughout her disease
course. Ultimately, after exhausting her standard
chemotherapeutic options, she was enrolled onto an
immunotherapy-based clinical trial for which she was
eligible based on the MSI-H status of her tumor. 

Multiple medical groups, including the U.S. Multi-Society
Task Force on Colorectal Cancer, now recommend universal
testing of MMR deficiency in all patients with newly
diagnosed colorectal cancer, based on its prognostic and
therapeutic implications (6). Analysis can be performed by
immunohistochemical testing for MMR proteins and/or
testing for MSI by a polymerase chain reaction (PCR)-based
assay. Our patient was confirmed to be MSI-H by PCR in 5

of 5 microsatellite loci tested, but interestingly, IHC staining
demonstrated intact expression of MLH1, MSH2, MSH6,
and PMS2 proteins. While strong correlation is reported
between MSI DNA analysis and IHC for determining MMR
status (7, 8), it is possible on occasion to see discordant
results due to technical issues in slide fixation, observer
error, or rare cases in which missense mutations in MLH1 or
MSH6 result in a normally translated but non-functional
protein (9). Notably, germline testing in this patient failed to
detect mutations in any of the 4 MMR genes.

Microsatellite instability appears to represent a useful
biomarker in colorectal cancer and other tumors for
predicting sensitivity to immune checkpoint blockade, as it
leads to a hypermutated phenotype in which a large number
of neoantigens are generated that may stimulate an immune
response (10). In a seminal phase II study reported by Le et
al., objective responses to the anti-PD1 monoclonal antibody
pembrolizumab were observed in 40% (4/10) of patients with
dMMR metastatic colorectal cancers, compared to 0% (0/18)
of patients with pMMR tumors (4). Updated results from this
same study with additional patients (n=28) and more mature
data indicated an even more robust response rate (57%) in
the dMMR subgroup (11). A subsequent phase II trial
presented in abstract form by Overman and colleagues
evaluated another anti-PD-1 antibody, nivolumab, either
alone or in combination with the cytotoxic T–lymphocyte-
associated protein 4 (CTLA-4) antibody ipilimumab, in
patients with dMMR metastatic colorectal cancer (12).
Interim analysis from the nivolumab monotherapy cohort
showed a response rate of 31% (23/74), with a number of
durable responses lasting more than one year. On these
bases, immunotherapy has been added to the treatment
guidelines of the National Comprehensive Cancer Network
(NCCN) for patients with advanced or metastastic
dMMR/MSI-H colorectal cancers who have progressed on
standard chemotherapy (13), while the U.S. Food and Drug
Administration approved pembrolizumab in May 2017 for
previously treated patients with advanced MSI-H cancers
including colorectal.

Given the favorable toxicity profile associated with immune
checkpoint blockade, our patient was deemed an appropriate
clinical trial candidate for pembrolizumab-based study
treatment despite her moderate frailty and fungating chest wall
mass. Skin metastases may be seen in upwards of 5% of
patients with colorectal cancer; however, cutaneous
involvement by direct tumor extension is uncommon (14-16).
This patient’s multiple prior debulking surgical procedures
plus radiation, all concentrated in a single anatomic area, may
have contributed to chronic inflammation and tissue friability
that increased the likelihood of her recurrent tumor invading
into and eventually breaking through the skin. At the point of
initiating immunotherapy, CT imaging showed her tumor mass
to be communicating directly between the stomach wall and
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the skin and muscle layers of the left chest wall, raising the
distinct possibility that a favorable response to treatment could
directly or indirectly lead to fistulous tract formation. Indeed,
gastric perforation induced by treatment has been described
for various tumor types, most notably Burkitt’s lymphoma
given its marked chemosensitivity (17); but also primary
gastric cancer (18) and metastasis to the stomach (19). 

To our knowledge, this is the first reported case of tumor
necrosis induced by immunotherapy leading to
gastrocutaneous fistula formation, with the fistulous output
prompted or exacerbated by surgical debridement that was
considered a necessary component in the patient’s clinical
care. While it is critical to recognize the risks associated with
treating locally advanced and full-thickness tumors that
extend through the wall of luminal organs, including
perforation, rupture, and fistula formation, the challenge lies
in trying to enact preemptive measures to minimize or
prevent such complications. Provider awareness as well as
counseling of patients to be vigilant of signs or symptoms of
any of the above complications are critical for early detection
and rapid management before they become life-threatening.
Once this patient’s gastrocutaneous fistula was recognized,
she was immediately hospitalized and provided supplemental
enteral nutrition via nasojejunal tube feeding, with explicit
instructions to her and her caregiver regarding appropriate
wound care and hygiene given the high risk for infection.
Management of fistulae of this sort can range from
conservative medical management to endoscopic placement
of glue, clips, or stent to surgical repair, depending on factors
including the size and severity of the fistula and the patient’s
overall clinical condition (20). Spontaneous closure is
relatively uncommon. In this patient’s case, a more
aggressive interventional approach for her fistula was felt to
be contraindicated, with efforts made instead to improve her
nutritional status, encourage optimal wound management,
and allow her to continue with her cancer immunotherapy in
the process.

Gradually, the patient’s fistula did show signs of healing,
albeit not completely. Her ultimate demise 4 months later
was unrelated to this persistent fistula, but instead due to the
unexpected development of acute myeloid leukemia (AML).
An analysis of data from the Surveillance, Epidemiology,
and End Results (SEER) Program between 1975-2001
indicated that colorectal carcinoma patients do have
significantly higher incidences of certain secondary
malignancies, including small intestine, stomach, kidney,
and endometrial cancers, presumably reflecting hereditary
cancer conditions such as Lynch Syndrome (21).
Hematologic malignancies, meanwhile, are not recognized
as occurring at a higher rate in the colorectal cancer
survivor population. Another possibility to consider in this
patient’s case was whether she developed a therapy-related
myeloid neoplasm, an entity that includes both myelo -

dysplastic syndrome (MDS) and AML and occurs at a
median of 3-5 years post-treatment (22). However, therapy-
related (t-)AML typically develops as a result of either
alkylator or topoisomerase II exposure (23), neither class of
agent which this patient received, although it is conceivable
that her prior radiation may have played some role. There
is no evidence to support her ongoing immune checkpoint
therapy as a contributing factor to her leukemia. In
retrospect, diagnostic work-up of her progressive cytopenias
may have been undertaken earlier, although it is unlikely
that an earlier diagnosis of AML would have significantly
impacted on her care and prognosis. Decreased blood counts
represent a rare side effect of PD-1 antibody therapy,
although both immune-related hemolytic anemia and
thrombocytopenia have been reported (24, 25).

In summary, we highlight this patient’s case based on a
number of instructive and unusual aspects: the atypical
pattern of multiple local recurrences of an MSI-H colorectal
cancer, the exquisite response to immune checkpoint
inhibitor therapy with resultant development of a
gastrocutaneous fistula, and the late occurrence of a
hematologic malignancy of unclear relation to earlier events.
As perhaps the most valuable take-home lesson, we submit
that with immunotherapy now ushering in a new paradigm
for treating patients with a variety of solid tumors, it
becomes important to recognize the potential for
locoregional complications that may ensue, even if they may
be considered, in some sense, a byproduct of therapeutic
success. 
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