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The adenoma carcinoma pathway described over 30 years
ago [1] has aided significantly colonoscopic approaches to
capturing colorectal adenomas before they transition into
colorectal adenocarcinomas and become a much more
serious health issue. The basis of screening is only benefi-
cial if the sojourn time between screening is long enough
to allow lesions to become apparent such that they that
are captured before they become frank malignancies. This
approach to colorectal cancer is predicated on the ade-
noma adenocarcinoma sequence first described by Fearon
and Vogelstein (1990) and was based on the tumours not
having a mutator phenotype (described now as microsat-
ellite stable (MSS) disease) since the MSI phenotype was
unknown at the time [1]. This model for MSS colorectal
cancer has been shown to be beneficial for preventing
the development of the majority of colorectal cancers in
patients who are developing MSS tumours but like any
model, it is only as good as the data used to derive it.
Recent evidence casts some doubt on the magnitude of
prevention offered by colonoscopy especially in relation
to cancer related death [2].

With an increasing focus on disease development in
Lynch Syndrome the adenoma/carcinoma model is a harder
fit. In contrast to the majority of colorectal cancer patients,
those that are associated with a deficiency in DNA mis-
match repair (i.e. microsatellite instability (MSI)), tumour
development appears to traverse a different route to malig-
nant disease. In the report by Moller et al. (2024) using
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information from the Prospective Lynch Syndrome database
(PLSD), ever shorter colonoscopic intervals do not change
the incidence of colorectal cancer [3]. This is surprising but
on reflection not unexpected. MSI predicts an accelerated
rate of tumour development (i.e. the mutator phenotype)
[4] and, as a consequence, the sojourn time between disease
initiation and the appearance of malignancy is much shorter
than that observed in MSS tumours.

In the intervening years since the genetic basis of LS
was described it has become apparent that LS associated
tumours are much more immunogenic and as such, more
readily succumb to the effects of immune surveillance [5].
Since LS tumours generate frameshift peptides that are
recognised and cleared presumably during the process
of immune surveillance. Since this is not a perfect sys-
tem, it is not surprising that tumours occasionally rapidly
develop and acquire a variety of mutations in genes that
promote colorectal tumorigenesis [6, 7]. This information
strongly suggests a different paradigm needs to be estab-
lished to reconcile the absence of effect of increasing
colonic surveillance but not decreasing the frequency of
colorectal cancer. In the report by Moller et al. (2024) the
difference between MSI associated colorectal tumours
and the more common MSS tumours is made primarily
by the absence of change in cancer incidence even when
the colonoscopic screening interval is reduced from once
every 3 years to annually [3].

There remains much to learn about tumour develop-
ment in LS and its relationship with environmental fac-
tors that either promote or hinder disease development.
Overall, we have perhaps been falling into the trap of
genetic determinism when thinking about mutations in
genes that predispose to malignancy and have assumed
that there is only one road that leads to Rome.

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.

M BMC


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13053-024-00295-3&domain=pdf&date_stamp=2025-2-5

Lubinski and Scott Hereditary Cancer in Clinical Practice

Published online: 07 February 2025

References

1.

2.

Fearon ER, Vogelstein B. (1990) A genetic model for colorectal tumorigenesis
cell61,759-67.

Bretthauer M, Laberg M, Wieszczy P, Kalager M, Emilssson L, Garborg K, Rupin-
ski M, Dekker E, Spaander M, Bugajski M, Holme @, Zauber AG, Pilonis ND,
Mroz A, Kuipers EJ, Shi J, Hernan MA, Adami H-O, Regula J, Hoff G, Kaminski
MF, Nordic Study Group. Effect of coloscopy screening on risks fo colorectal
cancer and related death. N Engl J Med. 2022;387:1547-56.

Maller P, Haupt S, Ahadova A, Kloor M, Sampson JR, Sunde L, Seppala T, Burn
J, Bernstein |, Capella G, Evans DG, Lindblom A, Winship |, Macrae F, Katz

L, Laish I, Vainer E, Monahan K, Half E, Horisberger K, Apolinrio da Silva L,
Heuveline V, Therkildsen C, Lautrap C, Klarskov LL, Cavestro GM, Moslein G,
Hovig E, Dominguez-Valentin M. Incidences of colorectal adenomas and
cancers under colonoscopy surveillance suggest an accelerated Big Bang
pathway to CRC in three of the four Lynch syndromes. Hered Cancer Clin
Pract. 2024;22:6. https://doi.org/10.1186/513053-024-00279-3.

(2025) 23:4

Page 2 of 2

4. Loeb LA. Microsatellite instability: marker of a mutator phenotype in cancer.
Cancer Res. 1994;54:5059-63.

5. Kloor M, von Knebel Doeberitz M. The immune biology of microsatellite-
unstable cancer. Trends Cancer. 2016;2(3):121-33.

6. Ahadova A, Seppala TT, Engel C, Gallon R, Burn J, Holinski-feder E, Steinke-
Lange V, Moslein G, Nielsen M, Ten Broeke SW, Laghi L, Dominguez-Valentin
M, capella G, Macrae F, Scott R, Huneburg R, Nattermann J, Hoffmeister M,
Brenner H, Blaker H, von Knebel doeberitz M, Sampson JR, Vaasen H, Mecklin
J-P, Moller P, Kloow M. (2020) The unnatural history or colorectal cancer
in Lynch syndrome: Lessons from colonoscopy surveillance. Int. J. Cancer.
2021;148:800-811.

7. Lee BCH, Robinson PS, Coorens THH, Yan HHN, Olafsson S, Lee-Six H, Sand-
ers MA, Siu HC, Hewinson J, Yue SSK, Tsui WY, Chan ASY, Chan AKW, Ho SL,
Campbell PJ, Buczacki |, Yuen SJA, Leung ST, Stratton SY. MR. Mutational land-
scape of. normal epithelial cells in Lynch Syndrome patients. Nat Commun.
2022;13(1):2710. https://doi.org/10.1038/541467-022-29920-2

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1186/s13053-024-00279-3
https://doi.org/10.1038/s41467-022-29920-2

	﻿Time to rethink colorectal cancer prevention strategies for lynch syndrome
	﻿References


