
Disease Markers 20 (2004) 179–180 179
IOS Press

Preface

Lynch syndrome (HNPCC) and microsatellite
instability

Asad Umar
Gastrointestinal and Other Cancers Research Group, Division of Cancer Prevention, National Cancer Institute,
EPN, Suite 2141, 6130 Executive Boulevard, Bethesda, MD 20892-7317, USA
Tel.: +1 301 594 2684; Fax: +1 301 435 6344

A departure from the concept of simple adenoma
to carcinoma sequence is the realization that colorec-
tal cancer (CRC) develops through at least two ma-
jor molecular pathogenic pathways, namely chromo-
somal instability (CIN) and microsatellite instability
(MSI) [1,2]. The mechanisms underlying CIN might
have been the first to be deciphered but they are just
being understood in detail. It is proposed that CIN may
be associated with defects in mitotic spindle appara-
tus hence tumors arising through this pathway are usu-
ally characterized by widespread chromosomal dele-
tions, translocations and loss of heterozygosity at the
molecular level. On the other hand, MSI pathway is
responsible for up to 15% of all CRCs that also in-
clude a number of familial syndromes [3,4]. Hereditary
non-polyposis colorectal cancer (HNPCC also known
as Lynch syndrome) is the prototype for the tumors
characterized by MSI. Tumors developing through this
pathway have alterations in the length of short, repeated
(usully mononucleotide or dinucleotide) sequences of
DNA, i.e., microsatellites [5–10]. This phenomenon
reflects the underlying defect in the DNA mismatch
repair (MMR) system which is a multi-protein com-
plex responsible for correction of errors arising during
normal cell division [5,7,11,12].

In 1997, the National Cancer Institute Workshop
on Hereditary Non-polyposis Colorectal Cancer Syn-
drome proposed specific markers for MSI assessment
which included BAT25, BAT26, D5S346, D2S123 and
D17S250, known as Bethesda panel [13]. If no alter-

ations are found the tumor is classified as microsatel-
lite stable (MSS) and if two or more loci are abnormal
the tumor is classified as showing a high level of mi-
crosatellite instability (MSI-H). In cases showing ab-
normalities at one locus, testing of an additional five
loci is recommended. If abnormal loci constitute less
than 40% of the tested markers,the tumor is classified as
showing a low level of microsatellite instability (MSI-
L). MSS cancers account for up to 85% of all CRCs and
occur in sporadic and hereditary settings such as famil-
ial adenomatous polyposis (FAP) and attenuated FAP.
The biological significance and underlying genetic ab-
normalities in cancers with the MSI-L phenotype are
debated and remain to be fully characterised. It has
been reported that on morphological grounds, MSS and
MSI-L cancers are indistinguishable. MSI-H cancers
constitute up to 15% of all CRCs. MSI-H cancers (spo-
radic and in hereditary non-polyposis colorectal can-
cer (HNPCC) patients) have characteristic anatomical
and histological features. Proximal colon incidence is
seen in the majority of cases. Most of the tumors are
polypoid masses and some may display a mucinous
cut surface [14,15]. Stricture formation due to a dif-
fuse growth pattern is uncommon; however, extensive
necrosis is often observed. The tumors usually have a
well-defined margin. A significant fraction of tumors
are also classified as poorly differentiated. A charac-
teristic feature of diagnostic importance is the presence
of tumor infiltrating lymphocytes (TIL), most of which
are cytotoxic T cells. B lymphocytes’ aggregates are
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seen deep in the tumor, and sometimes referred as a
Crohn’s-like reaction especially in the cases with MSI-
H phenotype [16]. Somatic genetic alterations accu-
mulated during tumor progression include mutations
in short repeat sequences within the coding regions of
TGFRII, IGFIIR, and BAX, the genes which play an
important role in both cell growth and survival. ( [17]
and reviewed in [18]).

Since experimental studies with MSI-positive and -
negative cell lines as well as clinical data suggest differ-
ent responses to chemotherapeutic agents, the assess-
ment of MSI status of the tumors is important. It also
serves as a screening method for tumors of the HN-
PCC spectrum. In cases of sporadic colorectal cancer
there is a growing body of evidence indicating the im-
proved prognosis associated with this group of tumors.
Furthermore, failure to recognize familial cancer will
have a negative impact on the patient’s and family’s
management. Molecular testing for MSI is relatively
expensive, however, a combination with immunohisto-
chemical (IHC) detection of mismatch repair defects
provides some relief to the cost as IHC is relatively
inexpensive, fast and technically simple.

Based on the SEER data and the MSI CRC inci-
dence approximately 22,000 cases of MSI cancers were
recorded for 2003 in the US and 75,000 cases World-
wide. Despite that until recently, there was no ac-
cepted recommendation indicating the number, type,
and identity of microsatellites which should be used
for MSI testing. This special issue of Disease Markers
is focused on both the disease manifestations as well
as the recent revised Bethesda Guidelines [18,19] for
the diagnosis and decision for genetic testing that will
eventually lead to better understanding of the Lynch
syndrome (HNPCC) and the MSI phenotype.
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