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Abstract Introduction Most cases of colorectal cancer (CRC) occur sporadically; however, ~ 3%
to 6% of all CRCs are related to inherited syndromes, such as Lynch syndrome and
familial adenomatous polyposis (FAP). The adenomatous polyposis coli (APC) and mutY
DNA glycosylase (MUTYH) germline mutations are the main genetic causes related to
colorectal polyposis. Nevertheless, in many cases mutations in these genes have not
been identified. The aim of the present case report is to describe a rare case of genetic
colorectal polyposis associated with the axis inhibition protein 2 (AXIN2) gene.

Case Report The first colonoscopy screening of a 61-year-old male patient with no
known family history of CRC revealed ~ 50 colorectal polyps. A histological evaluation
of the resected polyps showed low-grade tubular adenomas. Germline genetic testing
through a multigene panel for cancer predisposition syndromes revealed a pathogenic
variant in the AXIN2 gene. In addition to colorectal polyposis, the patient had mild
features of ectodermal dysplasia: hypodontia, scant body hair, and onychodystrophy.
Discussion The AXIN2 gene acts as a negative regulator of the Wnt/B -catenin
signaling pathway, which participates in development processes and cellular homeo-
stasis. Further studies are needed to support the surveillance recommendations for
carriers of the AXIN2 pathogenic variant.
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Introduction
Familial adenomatous polyposis is an autosomal domi-

Colorectal cancer (CRC) represents the fourth most deadly
cancer worldwide. It generally occurs sporadically; however,
~ 3% to 6% of all CRCs are related to inherited syndromes.?
Lynch syndrome and familial adenomatous polyposis (FAP) are
the two most common cancer predisposition syndromes
associated with a higher risk of developing CRCA
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nant genetic syndrome caused by highly-penetrant germline
mutations in the adenomatous polyposis coli (APC) gene. Its
major feature is the development of more than 100 colorectal
adenomas during the second decade of life, with a near 100%
risk of progression to CRC at an average age of 35 to 40 years.
The presence of 10 to 99 synchronous adenomas in the large
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bowelis considered a milder phenotypic variant of FAP, and is
also known as attenuated FAP.>~’

The main differential diagnosis of attenuated FAP is mutY
DNA glycosylase (MUTYH)-associated polyposis. However,
less than 50% of cases of attenuated polyposis are explained
by APC and MUTYH mutations, suggesting the role of addi-
tional genes in the pathophysiological process.® The advent
of large-scale germline and somatic next-generation se-
quencing (NGS) provided new insight into the missing infor-
mation on the heritability of these cases.? It has been shown
that adenomatous colonic polyposis may also be associated
with polymerase proofreading-associated polyposis caused
by mutations in the polymerase delta 1 (POLD1) and poly-
merase epsilon (POLE) genes, as well as mutS homolog 3
(MSH3) and nth like DNA glycosylase 1 (NTHL1) polyposis.'®
Nevertheless, many cases remain as adenomatous polyposis
of unknown etiology.

Germline mutations in the axis inhibition protein 2 (AXIN2)
gene have been reported in some familial cases of gastrointesti-
nal polyposis and ectodermal dysplasia.'"'? This gene encodes a
scaffold protein of the B-catenin destruction complex, an impor-
tant negative regulator of the Wnt/ 3 -catenin signaling pathway,
which participates in cell proliferation, cytometaplasia, migra-
tion, apoptosis, and other cell functions.’>'*

We herein present a rare case of AXIN2-related colorectal
polyposis with ectodermal dysplasia.

Case Report

A 61-year-old man was referred by a clinician for colonoscopy
due to a positive fecal occult blood test. The patient had never
been submitted to a colonoscopy, and reported no symptomes.
His medical history was significant for systemic arterial hy-
pertension and tobacco exposure. He was the only son of a non-
consanguineous healthy couple. The family history of cancer
showed only one second-degree family member with uterine
cancer at more than 50 years of age.

Colonoscopy revealed ~ 50 polyps of varying sizes (from
1mm to 15mm) and shapes distributed across all colonic
and rectal segments (~Fig. 1). Some of the largest polyps
were removed with a snare, and a histological evaluation
revealed low-grade tubular adenomas.

Despite a non-expressive family history of cancer, the
patient was referred to genetic counselling. The clinical
geneticist requested a next-generation sequencing (NGS)
multigene panel with genes related to known hereditary
colorectal polyposis syndromes. A pathogenic variant
(c.1966C >T, p. Arg656*) in the AXIN2 gene was identified.
This sequence change creates a premature translational stop
signal (p. Arg656*) in the AXIN2 gene. It is expected to result
in an absent or disrupted protein product. This variant is not
present in population databases (no frequency according to
the Exome Aggregation Consortium [EXAC] database) ,and
has been reported in a family with hypodontia and colorectal
cancer and in isolated cases of hypodontia.'? '

Additional clinical findings were represented by congeni-
tal absence of some teeth (=Fig. 2), scant body hair, and
onychodystrophy (~Fig. 3).
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Fig. 2 Panoramic radiograph indicating congenitally-missing per-
manent teeth.

Three subsequent colonoscopies were performed to
achieve complete resection of all polyps. Polyps smaller
than 3 mm were resected with a biopsy forceps, and sessile
polyps from 4 mm to 9 mm and stalked lesions were removed
with snare polypectomy. Mucosectomy was applied for
larger polyps and flat lesions. The patient remains asymp-
tomatic, and undergoes regular endoscopic follow-up.

Discussion

The canonical Wnt signaling pathway is involved in develop-
ment processes and cellular homeostasis in adult tissues
through the regulation of the transcription of target genes.
Somatic mutations affecting the elements of this pathway are
associated with carcinogenesis, especially in colorectal and
hepatic tumors. Beta-catenin levels play an essential role in
this signaling pathway, translocating to the nucleus and bind-
ing to T-cell factor/lymphoid enhancer factor (TCF/LEF) tran-
scription factors. The cytoplasmic component AXIN2 acts as a
negative regulator of Wnt signaling by inducing the degrada-
tion of B-catenin.'®!”
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Fig.3 Images demonstrating longitudinal ridging and splitting of the
toenails and fingernails.

Recently, AXIN2 mutations have been associated with colo-
rectal polyposis and oligodontia.® 121819 Lammi et al.'?
(2004) identified an AXIN2 mutation in a four-generation
Finnish family, in which eleven members presented oligodon-
tia, and eight had CRC or precancerous lesions of variable
types. Marvin et al.'® (2011) described a family with an
inherited AXIN2 mutation (c.1989G > A) presenting an auto-
somal dominant pattern with manifestations of oligodontia
and other findings, such as gastrointestinal polyps, a mild
ectodermal dysplasia phenotype with sparse hair and eye-
brows, and early onset CRC and breast cancers. In 2014, Rivera
et al."" found an AXIN2 germline variant (c.1387C > T) in one
family with attenuated FAP. Carriers of this variant exhibited a
variable number of polyps, but had no signs of ectodermal
dysplasia. Ectodermal dysplasia includes a large and heteroge-
neous group of hereditary diseases characterized by clinical
manifestations related to alterations in ectodermal structures,
such as hair, nails, teeth, and skin. In the present case, the
patient had hypodontia, sparse body hair without involvement
of the scalp and eyebrows, and onychodystrophy.

To date, the guidelines recommend that carriers of AXIN2
mutations initiate colonoscopic surveillance between the
ages of 25 and 30 years, with subsequent colonoscopies
every 2 to 3 years if no polyps are identified. If polyps are
found, the recommendation is to repeat the colonoscopy
every 1 to 2 years. A surgical approach must be considered if
the polyp burden becomes uncontrollable by colonoscopy.?°

The present report reiterates the importance of AXIN2
mutations in the development of adenomatous polyposis.
Further investigations are required to clarify the role of
AXIN2 pathogenic variants in cancer risk and phenotypic
expression, thus contributing to more appropriate CRC pre-
vention strategies.
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