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Persistent abdominal pain, progressive abdominal distension

Oncology

Unknown etiology

Colorectal cancer (CRC) is extremely rare in adolescents and often presents with advanced disease because of
nonspecific symptoms. Deficient mismatch repair (dIMMR) and microsatellite instability-high (MSI-H) are im-
portant biomarkers that influence prognosis, treatment selection, and the need for genetic evaluation. We re-
port the case of an adolescent with MSI-H-associated CRC presenting with acute intestinal obstruction.

A 16-year-old male initially underwent appendectomy for presumed acute appendicitis. Persistent postoper-
ative bowel obstruction prompted computed tomography (CT), revealing a descending colon tumor requiring
emergency Hartmann’s procedure. Histopathology demonstrated mucinous adenocarcinoma, pT4NOMO, with
vascular invasion. Immunohistochemistry showed loss of MSH2/MSH6 expression with retained MLH1/PMS2,
indicating dMMR and findings highly suggestive of Lynch syndrome, although germline testing was unavail-
able. Molecular analysis identified a KRAS mutation without NRAS alterations. Given his multiple high-risk fea-
tures, including T4 disease, bowel obstruction, vascular invasion, mucinous histology, and very young age, he
received 12 cycles of adjuvant FOLFOX chemotherapy. Treatment was well tolerated, and he remains disease-
free more than 5 years after completion of therapy.

This case highlights the diagnostic complexity of adolescent CRC and the need to consider colorectal malig-
nancy in young patients with persistent or atypical abdominal symptoms. Routine MMR/MSI testing and com-
prehensive molecular profiling are essential in young-onset CRC to identify patients who may have hereditary
cancer syndromes and require genetic counseling. Although limited to a single case, this report underscores
the importance of multidisciplinary decision-making and individualized treatment based on clinicopathologi-
cal and molecular characteristics, which may contribute to favorable long-term outcomes.
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Introduction

Colorectal cancer (CRC) is the third most commonly diag-
nosed malignancy and the second leading cause of cancer-
related mortality worldwide, accounting for more than 1.9
million new cases and approximately 935000 deaths annual-
ly [1]. Although CRC predominantly affects older adults, its in-
cidence among adolescents and young adults has increased
steadily over the past 2 decades in many countries, making
early-onset CRC an emerging public health concern [2-4]. In
contrast, CRC in children and adolescents remains exception-
ally rare, accounting for less than 1% of all pediatric malig-
nancies, with an estimated incidence of only 1 to 2 cases per
million children each year [5,6].

Pediatric and adolescent CRC differs substantially from adult-
onset disease. Tumors diagnosed at a young age are more fre-
quently associated with mucinous or signet-ring cell histology,
poor differentiation, advanced local invasion, and metastat-
ic presentation, all of which contribute to poorer survival out-
comes [5-7]. Because the presenting symptoms—including ab-
dominal pain, constipation, bowel obstruction, anemia, and
weight loss—are nonspecific, diagnosis is frequently delayed,
and the disease is often mistaken for more common gastroin-
testinal or surgical conditions such as appendicitis or inflam-
matory bowel disease [4-7]. Consequently, children and adoles-
cents are more likely to present with locally advanced disease
requiring urgent surgical intervention [6,7].

Recent advances in molecular oncology have demonstrated
that early-onset CRC has distinct biological characteristics com-
pared with sporadic CRC in older adults [3,8]. Molecular profil-
ing has become an essential component of modern CRC man-
agement because it provides prognostic information, guides
therapeutic decisions, and identifies patients with possible he-
reditary cancer syndromes [8-10]. Among the most clinically
relevant biomarkers are deficiency of the DNA mismatch re-
pair (MMR) system and microsatellite instability-high (MSI-H),
which are present in approximately 15% to 20% of colorectal
cancers [9-11]. Tumors with deficient mismatch repair (dMMR)
have characteristic pathological features, including mucinous
differentiation, prominent lymphocytic infiltration, and an in-
creased mutational burden, while also demonstrating distinct
responses to systemic therapy [10,11].

Loss of MMR protein expression involving MSH2 and MSH6 on
immunohistochemistry is highly suggestive of an underlying
hereditary mismatch repair defect and should prompt referral
for genetic counseling and germline testing [12-15]. However,
immunohistochemical findings alone are insufficient to estab-
lish a diagnosis of Lynch syndrome, which requires confirma-
tion by germline molecular testing. Current international guide-
lines therefore recommend universal MMR/MSI testing in all
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newly diagnosed colorectal cancers, particularly in young pa-
tients, to facilitate identification of individuals who may have
an inherited cancer predisposition syndrome and who may
benefit from tailored surveillance strategies for themselves
and their relatives [13-16].

The therapeutic implications of molecular profiling have ex-
panded considerably during the past decade. Patients with
stage Il dMMR colon cancer generally have a favorable progno-
sis and derive limited benefit from fluoropyrimidine monother-
apy; however, oxaliplatin-containing adjuvant chemotherapy
may be considered when high-risk pathological features such
as T4 disease, bowel obstruction, vascular invasion, perfora-
tion, or inadequate lymph node sampling are present [16,17].
Furthermore, MSI-H/dMMR has become one of the most im-
portant predictive biomarkers for immune checkpoint inhibi-
tors, which have demonstrated durable clinical benefit in ad-
vanced colorectal cancer [18,19]. Assessment of additional
molecular alterations, including KRAS, NRAS, and BRAF mu-
tations, also remains an essential component of comprehen-
sive molecular characterization because these biomarkers in-
fluence prognosis and selection of targeted systemic therapies
in advanced disease [20-22].

Despite increasing recognition of early-onset CRC, reports
describing colorectal cancer in adolescents remain limited.
Individual case reports continue to provide valuable clinical ev-
idence by illustrating diagnostic challenges, pathological char-
acteristics, molecular findings, treatment decision-making, and
long-term outcomes in this rare patient population [5-7]. Here,
we present the case of a 16-year-old patient with mucinous
adenocarcinoma of the descending colon, deficient mismatch
repair characterized by loss of MSH2/MSH6 expression, and a
KRAS mutation. The immunohistochemical findings were high-
ly suggestive of an underlying hereditary cancer syndrome and
supported referral for genetic counseling and consideration of
germline testing. This case highlights the importance of main-
taining clinical suspicion for colorectal cancer in adolescents
with atypical abdominal symptoms, integrating molecular di-
agnostics into routine clinical practice, and adopting a multi-
disciplinary approach to management.

Case Report

A 16-year-old male initially underwent appendectomy for pre-
sumed acute appendicitis. Persistent postoperative bowel ob-
struction led to computed tomography (CT), which revealed a
descending colon tumor requiring emergency Hartmann’s pro-
cedure. Histopathology demonstrated mucinous adenocarcino-
ma, pT4NOMO, with vascular invasion. Immunohistochemistry
showed loss of MSH2/MSH6 expression with preserved MLH1/
PMS2, indicating dMMR and findings highly suggestive of
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Figure 1. Contrast-enhanced abdominal computed tomography (CT). (A) Axial CT image demonstrating an irregular circumferential
mass of the descending colon (arrow) causing marked luminal narrowing. (B) Coronal reconstruction showing eccentric
thickening of the colonic wall with infiltration of the surrounding pericolic fat (arrowheads), consistent with locally advanced

colorectal carcinoma and bowel obstruction.

Figure 2. Contrast-enhanced chest computed tomography (CT).
Axial chest CT demonstrating small bilateral pulmonary
nodules (arrows) without radiological features
suggestive of metastatic disease. These lesions
remained stable throughout follow-up and showed no
metabolic activity on PET/CT.

Lynch syndrome, although germline testing was unavailable.
Molecular testing identified a KRAS mutation without NRAS
alterations. Because of multiple high-risk features, including
T4 disease, bowel obstruction, vascular invasion, mucinous
histology, and very young age, the patient received 12 cycles
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Figure 3. Pelvic magnetic resonance imaging (MRI). Pelvic MRI
performed for staging demonstrated no evidence of
pelvic tumor extension, enlarged pelvic lymph nodes,
or metastatic disease.

of adjuvant FOLFOX chemotherapy. More than 5 years after
treatment, he remains disease-free.

This 16-year-old previously healthy male presented with pro-
gressive epigastric pain that subsequently migrated to the right
lower quadrant and was accompanied by nausea, generalized
weakness, and malaise. There was no reported family history
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Figure 4. Positron emission tomography/computed tomography (PET/CT). (A) PET/CT demonstrating no abnormal hypermetabolic
activity suggestive of distant metastatic disease. (B) Metabolically inactive left adrenal lesion (arrow), consistent with a
benign adrenal adenoma.

of colorectal cancer or other Lynch syndrome-associated ma-
lignancies among first-degree relatives. Owing to worsening
abdominal pain and clinical suspicion of acute appendicitis,
the patient was admitted to the emergency surgical depart-
ment and underwent appendectomy. Histopathological exam-
ination subsequently confirmed acute superficial appendicitis.

Approximately 2 days after surgery, he developed persistent
abdominal pain, progressive abdominal distension, and clin-
ical signs of early postoperative adhesive intestinal obstruc-
tion. Because of the atypical postoperative course, contrast-en-
hanced CT of the abdomen was performed. CT demonstrated
an irregular circumferential mass measuring approximately 6.8
cm in the descending colon, associated with marked luminal
narrowing and infiltration of the surrounding pericolic fat, sug-
gesting transmural tumor extension (Figure 1). These findings

This work is licensed under Creative Commons Attribution-
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raised strong suspicion for colorectal malignancy complicated
by bowel obstruction.

The patient subsequently underwent emergency laparotomy
with Hartmann’s procedure and resection of the affected co-
lonic segment. Histopathological examination revealed mu-
cinous adenocarcinoma infiltrating through the entire bowel
wall with serosal involvement. Additional pathological review
demonstrated vascular tumor emboli, focal comedo-type ne-
crosis, moderate peritumoral lymphocytic infiltration, and ad-
jacent villous and serrated adenomas. Based on pathological
findings, the tumor was classified as pT4NOMO (stage IB).

Postoperative staging investigations, including chest CT, pel-
vic magnetic resonance imaging (MRI), and positron emission
tomography/computed tomography (PET/CT), demonstrated
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no evidence of locoregional recurrence or distant metastatic
disease (Figures 2-4). Small bilateral pulmonary nodules were
identified but remained below PET resolution and showed no
metabolic activity during subsequent follow-up examinations.
PET/CT also demonstrated a metabolically inactive left adrenal
lesion consistent with a benign adrenal adenoma.

Comprehensive molecular and immunohistochemical analyses
were performed approximately 2 months after surgery. Molecular
testing identified a KRAS mutation, while NRAS mutations were
not detected. Immunohistochemistry demonstrated complete
loss of MSH2 and MSH6 protein expression with preserved
MLH1 and PMS2 expression, confirming mismatch repair de-
ficiency (dAMMR). This immunophenotype is highly suggestive
of an underlying hereditary mismatch repair defect and raised
strong suspicion for Lynch syndrome; however, germline genet-
ic confirmation was not available. Accordingly, the patient was
considered to have suspected hereditary colorectal cancer and
was recommended for genetic counseling and germline testing.

The patient’s case was reviewed by a multidisciplinary tumor
board. Although the benefit of adjuvant chemotherapy in stage

I dMMR colon cancer remains controversial, the presence of
several high-risk clinicopathological features—including T4
disease, bowel obstruction, vascular invasion, mucinous his-
tology, and exceptionally young age at diagnosis—supported
administration of adjuvant chemotherapy. The patient there-
fore received 12 cycles of the FOLFOX regimen consisting of
oxaliplatin, leucovorin, and 5-fluorouracil. Treatment was com-
pleted without dose reductions or treatment delays. Toxicities
were limited to grade 1-2 neutropenia, mild sensory periph-
eral neuropathy, and asthenia, all of which were managed
conservatively.

Serial surveillance with CT and PET/CT performed during and
after completion of chemotherapy demonstrated no evidence
of local recurrence or distant metastatic disease (Figures 5-9).
Approximately 1 year after completion of systemic therapy, in-
testinal continuity was successfully restored. At the most re-
cent follow-up, more than 5 years after completion of treat-
ment, the patient remained alive with no evidence of disease
recurrence, representing a favorable long-term outcome de-
spite the presence of multiple adverse pathological risk fac-
tors at initial diagnosis.

Figure 5. Follow-up contrast-enhanced computed tomography (CT) approximately 2 months after surgery.(A-C) Axial and coronal CT
images demonstrating postoperative changes following Hartmann’s procedure without evidence of local recurrence, lymph
node enlargement, or distant metastatic disease. Previously identified pulmonary nodules remained unchanged.
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Figure 6. Follow-up contrast-enhanced computed tomography (CT) after completion of adjuvant chemotherapy. (A-C) CT images
showing no radiological evidence of disease recurrence or metastatic progression. Postoperative findings remained stable,
and no new lesions were identified.

Discussion

This case illustrates several important diagnostic, pathological,
and therapeutic aspects of colorectal cancer (CRC) occurring
in adolescence. Although pediatric CRC is exceptionally rare,
it is frequently associated with delayed diagnosis, advanced
disease at presentation, and unfavorable histopathological
features [5-7,23-25]. Because abdominal pain is a common
symptom in children and adolescents, colorectal malignancy
is rarely included in the initial differential diagnosis, often re-
sulting in diagnostic delay [4-6,23]. In the present case, the
patient’s symptoms initially mimicked acute appendicitis, and
the diagnosis of CRC became apparent only after persistent
postoperative intestinal obstruction prompted further imaging.
This clinical course emphasizes the importance of maintain-
ing a broad differential diagnosis when young patients pres-
ent with atypical or persistent abdominal symptoms [5,6,23].

This work is licensed under Creative Commons Attribution-
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Consistent with previous reports, the tumor demonstrated sev-
eral pathological characteristics commonly observed in early-
onset CRC, including mucinous histology, transmural invasion,
vascular invasion, and locally advanced disease [5-7,24,25].
These features are generally associated with more aggressive
tumor biology and poorer clinical outcomes than those ob-
served in conventional adult-onset CRC [4-7]. Nevertheless,
prognosis in young patients is influenced not only by tumor
biology but also by timely diagnosis, complete surgical resec-
tion, and appropriate multidisciplinary management [16,17].

One of the most clinically relevant findings in this case was
mismatch repair deficiency demonstrated by loss of MSH2 and
MSH®6 protein expression. This immunohistochemical pattern
is highly suggestive of an underlying hereditary mismatch re-
pair defect and appropriately raises suspicion for Lynch syn-
drome [12-15,22]. However, because germline genetic testing
was not performed, a definitive diagnosis of Lynch syndrome
could not be established on the basis of immunohistochemistry
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Figure 7. Follow-up computed tomography (CT) during surveillance. (A-C) CT examination demonstrating continued absence of local
recurrence or distant metastases. Bilateral pulmonary nodules remained stable in size and appearance, consistent with
benign lesions.

alone. Instead, these findings support referral for genetic coun-
seling and germline testing in accordance with current ESMO
and NCCN recommendations [13-16,22]. This distinction is im-
portant because confirmation of Lynch syndrome has impli-
cations not only for the affected patient but also for surveil-
lance and risk assessment among family members [13,15,22].

The coexistence of dMMR and a KRAS mutation is an addi-
tional molecular feature of interest. KRAS mutations occur in
approximately 35% to 45% of colorectal cancers overall and
may also be observed in tumors with deficient mismatch re-
pair [19,30-33]. Nevertheless, KRAS mutations should be inter-
preted as somatic driver alterations rather than evidence con-
firming or excluding an inherited cancer syndrome [30-33]. In
the present case, identification of the KRAS mutation did not
influence initial treatment but may become clinically relevant
if systemic therapy is required in the event of future disease
recurrence [31,32].

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Selection of postoperative treatment required careful multi-
disciplinary discussion. Current international guidelines indi-
cate that patients with stage Il dMMR colon cancer general-
ly derive limited benefit from fluoropyrimidine monotherapy,
whereas oxaliplatin-containing adjuvant chemotherapy may
be considered in selected patients with high-risk pathological
features [14,16,17,34]. In this patient, the combination of T4
disease, bowel obstruction, vascular invasion, mucinous his-
tology, and exceptionally young age supported the decision to
administer adjuvant FOLFOX chemotherapy. Although the fa-
vorable long-term outcome observed in this patient cannot be
attributed to any single therapeutic intervention, it suggests
that individualized management based on clinicopathological
and molecular characteristics can be appropriate in selected
high-risk patients [16,17,34].

The prolonged disease-free survival observed during follow-
up further highlights the importance of comprehensive multi-
disciplinary care, including accurate pathological assessment,

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

APPROVED GALLEY PROOF



APPROVED GALLEY PROOF

Turkpenova |. et al:
Integrated MSI-H therapy in CRC
© Am J Case Rep, 2026; 27: €953248

Figure 8. Surveillance imaging after restoration of intestinal continuity. (A-C) Follow-up computed tomography images
demonstrating normal postoperative appearance after restoration of bowel continuity, without evidence of recurrent tumor,
lymphadenopathy, or metastatic disease.

molecular characterization, radical surgery, carefully selected ad-
juvant therapy, and structured surveillance [14,16,17]. However,
because this report describes a single patient, no conclusions
regarding the superiority of a particular treatment strategy can
be drawn. Larger multicenter studies and prospective regis-
tries are needed to better define optimal management strat-
egies for adolescents with dMMR colorectal cancer [4,5,16].

Despite its limitations, this case provides several practical mes-
sages. First, colorectal cancer, although rare, should be con-
sidered in adolescents presenting with persistent or atypical
abdominal symptoms [5-7]. Second, universal assessment of
mismatch repair status is essential in young-onset CRC because
it identifies patients who may require genetic counseling and
germline evaluation for hereditary cancer syndromes [12-16].
Finally, integration of clinical, pathological, and molecular find-
ings within a multidisciplinary framework may facilitate indi-
vidualized clinical decision-making in complex cases such as
the one presented here [16,17,22].

This work is licensed under Creative Commons Attribution-
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Conclusions

This case emphasizes that colorectal cancer should be con-
sidered in adolescents with persistent or atypical abdomi-
nal symptoms. Routine MMR/MSI testing and comprehensive
molecular profiling are essential in young-onset CRC to iden-
tify patients who may require genetic counseling and tailored
management. Although limited to a single case, this report
highlights the value of multidisciplinary decision-making and
individualized treatment based on clinicopathological and mo-
lecular characteristics.

This case illustrates the diagnostic and therapeutic challeng-
es associated with colorectal cancer in adolescents. The com-
bination of mucinous histology, locally advanced disease, mis-
match repair deficiency, and a KRAS mutation highlights the
importance of comprehensive pathological and molecular eval-
uation in young patients with colorectal cancer. In this patient,
loss of MSH2 and MSH6 expression on immunohistochemistry
was highly suggestive of an underlying hereditary mismatch
repair defect and supported referral for genetic counseling and
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Figure 9. Long-term follow-up computed tomography (CT). (A-C) CT examination performed more than 5 years after initial treatment
demonstrating persistent complete remission, with no evidence of local recurrence, distant metastases, or radiological
progression.

consideration of germline testing, although Lynch syndrome
could not be confirmed without genetic analysis.

Management was guided by a multidisciplinary approach that
integrated clinicopathological risk factors with molecular find-
ings. Although the role of adjuvant chemotherapy in stage Il
dMMR colorectal cancer remains controversial, the presence
of multiple high-risk pathological features supported the use
of postoperative FOLFOX chemotherapy in this individual pa-
tient. The favorable long-term disease-free survival observed
during follow-up demonstrates that individualized treatment
strategies can achieve excellent clinical outcomes in select-
ed high-risk cases.

As a single case report, this study cannot establish treatment
recommendations or determine the prognostic significance
of specific molecular alterations. Nevertheless, it emphasizes
the importance of maintaining clinical suspicion for colorec-
tal cancer in adolescents presenting with persistent or atypi-
cal abdominal symptoms, performing routine MMR/MSI test-
ing in young-onset colorectal cancer, and integrating clinical,

This work is licensed under Creative Commons Attribution-
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pathological, and molecular findings into individualized pa-
tient management. Multicenter studies are needed to better
define optimal diagnostic and therapeutic approaches for ad-
olescents with colorectal cancer.
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