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Abstract

Introduction: Constitutional mismatch repair deficiency (CMMRD) is a rare
autosomalrecessive disease carryinganincreasedrisk of cancers(paediatric
tumours of central nervous system, haematolymphoid malignancies along
with gastrointestinal (Gl) cancer(s), which are usually seen in the second
and third decades), leading to syndromic presentation. Causal mutations
are detected in DNA mismatch repair (MMR) genes, including MLH1, PMS2,
MSH2 and MSHé that are also known for their established role in Lynch
syndrome. We describe a case of CMMRD with an earlier (first decade
of life) presentation of mediastinal acute lymphoblastic lymphoma and
colorectal malignancy. Case Presentation: A 5-year-old boy presented
with respiratory complaints, bilateral cervical lymphadenopathy, multiple
café-au-lait macules (CALMs) on the lower back and history of parental
consanguinity with the death of three sisters due to brain tumour within
6 months of diagnosis. Computerised tomographic scan chest revealed
a huge mediastinal mass. The patient underwent a trucut biopsy of the
mass. The results were significant for a pre-T-cell acute lymphoblastic
lymphoma. Suspicion of CMMRD was raised based on a combination of
factors described above. A panel of MMR proteins was applied on the
biopsy tissue that revealed loss of nuclear expression of MLH1 and PMS2
immunostaining in tumour cells with positive external controls. While
on maintenance therapy for lymphoma, about a year later, the patient
developed subacute intestinal obstruction due to a stenosing polypoidal
circumferential tumour in the mid-sigmoid colon found on flexible
sigmoidoscopy that was followed by endoscopic biopsies and insertion of
a fully covered self-expanding metallic adult biliary stent with a diameter
of 10 mm and length of 6 cm leading to immediate relief of obstruction.
Biopsies revealed adenocarcinoma with neuroendocrine differentiation.
Metastatic tumour deposits were seen in the omentum, anterior abdominal
wall and the left peritoneal wall. Practical Implications: Earlier (first
decade) presentation of Gl malignancy warrants that an earlier screening
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through radiological scans for any possible tumours and MMR protein expression analysis (loss in tumour
plus normal non-tumour cells) are essential in patients having CALMs and family history of paediatric

tumours.
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Introduction

Constitutional mismatch repair deficiency
(CMMRD) is a rare condition carrying an
increased risk of cancers, leading to a syndromic
presentation.!" Causal mutations are detected in
DNA mismatch repair (MMR) genes, including
MLH1, PMS2, MSH2 and MSHé, which are also
known for the established role in the causation
of Lynch syndrome.23CMMRD has an autosomal
recessive inheritance pattern and presents with
paediatric tumours of the central nervous system
(CNS) and haematolymphoid malignancies along
with gastrointestinal (Gl) cancer(s), which are
usually seen in the second and third decades
of life of a patient affected by CMMRD. There is
a high tendency of multiple (synchronous and
metachronous) cancers associated with a poor
prognosis, in general.*! In this case report, we
describe a case of CMMRD with a presentation of
mediastinal acute lymphoblastic lymphoma and
colorectal malignancy, which presented in the
first decade of life. This is a very rare and seldom
reported occurrence and there are only a few
published case reports of colorectal malignancy
in the first decade of life in a patient of CMMRD.

Case Presentation

A 5-year-old boy presented with cough and
shortness of breath for 1 month, bilateral cervical
lymphadenopathy, multiple café-au-lait macules
(CALMs) on the lower back and history of parental
consanguinity with the death of three sisters due
to brain tumour within 6 months of diagnosis.
Pedigree study did not reveal any tumour in
the parents and/or other family members.
Computerised tomographic (CT) scan chest
revealed a huge mediastinal mass with bilateral
pleural effusion.

Diagnosis and Management

A trucut biopsy of the mass was performed.
The report was suggestive of a pre-T-cell acute
lymphoblastic lymphoma [Figure 1a]. In a weekly
multidisciplinary team meeting, suspicion of
CMMRD was raised based on a combination of
factors, including a family history of CNS tumours,
parental consanguinity and haematolymphoid
malignancy. Therefore, a panel of microsatellite
instability surrogate immunomarkers (MMR
proteins) was applied on the tissue biopsy that
revealed loss of nuclear expression of MLH1
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Figure 1: (a) Typical morphology of acute
lymphoblastic lymphoma with tumour cells highlighted
by TdT immunostain, (b) Loss of MLH1 and PMS2
staining in lymphoblastic lymphoma with retained
immunoexpression of MSH2 and MSHé6
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and PMS2 proteins in tumour cells with positive
external controls [Figure 1b]. Chemotherapy
was started according to the United Kingdom
Acute Lymphoblastic Lymphoma/Leukaemia
Trial interim guidelines 2019 regimen C. On
maintenance therapy for lymphoma, the patient
developed subacute intestinal obstruction about a
year later. A CT scan showed a descending colon
stricture/mass, and urgent subsequent flexible
sigmoidoscopy showed a stenosing polypoidal
circumferential tumour in the mid-sigmoid colon.
Endoscopic biopsies were taken, and a fully
covered self-expanding metallic stent was inserted,
which led to immediate relief of obstruction and
rapid resolution of symptoms. Biopsies were
reported as showing adenocarcinoma with
neuroendocrine differentiation [Figure 2]. The use
of a self-expanding metallic stent in a child with
malignant bowel obstruction has not previously
been reported in the literature. In the absence of
specific paediatric stents for use in such a situation,
an adult biliary stent, with a diameter of 10 mm and
length of 6 cm (Lot No. 21030218), was used. It
helped avoid emergency surgery with its attendant
risks and morbidity. Elective left haemicolectomy
was performed 3 weeks later. Metastatic tumour
deposits were seen in the omentum, and along the
anterior abdominal wall and the left peritoneal wall.
A panel of MMR proteins was again applied on this

specimen [Figure 3] that confirmed the absence of
MLH1 and PMS2 immunostaining both in tumour
cells and in normal/benign non-tumour colonic
glands. At present, the patient is on maintenance
chemotherapy for lymphoma and on follow-up
only for the second colonic malignancy. Informed
consentwas obtained from the parent of the patient
for the publication of the case report followed by
the approval from the Institutional Review Board
of Shaukat Khanum Cancer Hospital and Research
Centre.

Discussion

CMMRD isthe term used for arare familial syndrome
first recognised in 1999, and since then, about
200 plus case reports have been reported.!"! The
genetic basis for CMMRD lies in biallelic germline
mutations in MMR genes.!>3! A more significant
proportion (about 60%) of CMMRD cases result
from a mutation in PMS2 followed by a mutation
in MSHé6 (20-30% cases) and mutation in MLH1/
MSH2 genes (10-20%).l"! Pedigree analysis of the
patients affected by CMMRD shows an autosomal
recessive inheritance pattern. In CMMRD, children
and adolescents are usually affected by tumours of
the CNS, Gl tract (GIT), haematolymphoid system
and Lynch syndrome-related tumours, including
carcinomas of endometrial and urinary tract origin.
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Figure 2: Adenocarcinoma colon with the evidence of intestinal differentiation by CDX2 immunostain and
neuroendocrine differentiation by patchy staining of CD56 and synaptophysin immunostain
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Figure 3: Adenocarcinoma colon (haemicolectomy specimen, panel of mismatch repair proteins applied). Note the
absence of MLH1 and PMS2 immunostaining both in tumour cells and intervening normal/benign colonic glands. Note
the presence of MSH2 and MSHé6 immunostaining both in tumour cells and intervening normal/benign colonic glands

The CNS tumours in CMMRD include high-grade
gliomas, medulloblastomas and supratentorial
primitive neuroectodermal tumours. Majority of the
brain tumours in CMMRD syndrome present before
25 years of age with a mean age of 8 years.I" The
majority of haematolymphoid tumours in CMMRD
syndrome are diagnosed before 10 years of age,
with the mean age being 5.5 years.!"!

Gl tumours in CMMRD are age dependent. These
include adenomas with or without high-grade
dysplasia and polyps resembling those seen in
juvenile polyposis.’! GIT cancers represent about
37% of all tumours of CMMRD syndrome. The
CMMRD-associated intestinal carcinomas comprise
about 2.1% of all intestinal carcinomas before
35 years.”l Colorectal tumours (adenomas and
carcinomas) predominantly involve the left side
of the colon in CMMRD syndrome rather than
the right side as seen in Lynch syndrome.l"]
Tumours of GIT in CMMRD are usually seen in the
second and third decades of life as secondary or
tertiary malignancy.”? However, in this case, GIT
malignancy presented earlier in almost the middle
of the first decade of life, which is quite unusual
and has been presented in three case reports

so far'%% CALMs are a helpful clinical finding in
diagnosing CMMRD. However, an astute clinical
examination may be required in finding CALMs
and then differentiating these lesions from the
similar spots seen in neurofibromatosis (NF) type 1.
However, CALMs seen in CMMRD have a somewhat
irregular appearance having variability in degrees
of pigmentation compared with those seen in
NF type 1.4 |dentifying persons having CMMRD
syndrome requires a challenging approach in terms
of awareness of its clinical features and diagnostic
caveats.

Immunohistochemical (IHC) study of MMR proteins
is an ancillary test used as a surrogate indicator
of mutation of respective genes of MMR proteins
identified by loss of expression of one of the
proteins (MLH1, PMS2, MSH2 and MSHé). Diagnosis
of CMMRD requires loss of at least one of MMR
proteins both in tumour cells and in normal tissue of
the patient being investigated (positive control from
another healthy individual should be included during
IHC procedure). Hence, any unusual immunostaining
pattern of MMR protein in neoplastic and normal/
benign non-tumour cells should be taken as a guide
toward mutation assessment of MMR genes.&”!
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Earlier (first decade) presentation of GIT malignancy
warrants that a clinician is more vigilant and does
earlier surveillance for CMMRD in the patientas well
as other family members. In addition, a peculiarity
of CALMs may act as a screening tool for clinicians
to suspect CMMRD. Initial workup, including
radiological scans for any possible tumours and
MMR protein expression analysis (loss in tumour
cells plus normal non-tumour cells), is essential
in such patients to reach an earlier diagnosis and
possible better prognosis.
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