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ABSTRACT

lynch syndrome (LS) is an autosomal dominant genetic disorder with incomplete penetration caused by a germline
mutation in one of the genes of the deoxyribonucleic acid (DNA) mismatch repair system (MMR) namely: mutL
homolog 1 (MLHT1), mutS homolog 2 (MSH2), mutS homolog 6 (MHS6), post-meiotic segregation increased 1 homolog 2
(PMS2) or the EpCAM (Epithelial CellAdhesionMolecule) gene, which causes the inactivation of MSH2. Patients with this
syndrome have a high relative risk of developing cancers at a young age, led by colorectal cancer (CRC) and endome-

trial cancer in females. The diagnosis is suspected when the patient’s personal and family history meets the Amsterdam
or Bethesda criteria. It is guided by immunohistochemistry (IHC) and/or molecular biology that show loss of expression
of one or more proteins of the MMR system and microsatellite instability on tumor DNA. In case of positive IHC and/or
molecular biology, the patient should be referred to an oncogenetic consultation for a definitive diagnosis. We present
the case of a 49-year-old patient who presented an anamic syndrome in metrorrhagia. After a clinical, imaging, biolog-
ical and anatomopathological examination, the diagnosis of LS was made.

CLINICAL PRESENTATION

A 49-year-old female who has had moderate bleeding for
a few days associated with asthenia and dizziness. She is
postmenopausal (has not had her period for five years),
married, and has three healthy children. The physical exam
found blood stained gynecological wipes, the remainder of
the exam was normal. The hemoglobin level was 10g / dl
(reference value 12-16 g/ dl).

The patient underwent a hysteroscopy endometrial biopsy
that was consistent with endometrial adenocarcinoma
(ADK). A thoracic-abdominal-pelvic CT scan with injec-
tion of contrast medium for extension assessment revealed
thickening of the endometrium associated with irregular
thickening of the right colon with adjacent adenopathy
(Figures 2 and 3). The patient underwent a colonoscopy
with biopsy of the right colon, which returned in favor
of moderately differentiated colonic adenocarcinoma.
The THC study on colon biopsy showed loss of MLH1 and
PMS?2 protein expression. The patient underwent a right
colectomy and a total hysterectomy at the same time. The
postoperative course was simple. The anatomopatholog-
ical examination of the operative specimens was in favor
of a FIGO II Grade 2 endometriotic adenocarcinoma of

DIFFERENTIAL DIAGNOSIS

Faced with metrorrhagia in a postmenopausal context,
we first evoked the diagnosis of endometrial cancer, but a
uterine myoma or cervical pathology could not be ruled
out.

IMAGING FINDINGS, TREATMENT, AND

FOLLOW-UP

Abdominal ultrasound showed an endometrial thickening
of 23mm. Complementary pelvic magnetic resonance
imaging (MRI) showed a thickening of the T2 hyper signal
tumor of 31 mm with diffusion restriction and enhance-
ment after gadolinium injection (Figure 1).

the World Health Organization (WHO) and a moder-
ately differentiated colonic adenocarcinoma classified
PT4bN1la of the American Joint Committee on Cancer
(AJCC). We tested for the BRAF mutation (V600E) and
a hypermethylation test on the right colectomy specimen,
which were negative. Faced with these clinical, imagery,
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Figure 1. Pelvic MRI in the axial section of the T2 (A), diffusion (B) and T1 sequence after gadolinium (C) showing thickening of

the tumor of the endometrium (blue arrow).

i

biological, and anatomopathological aspects, we concluded
that there was LS.

DISCUSSION

LS is a genetic predisposition to cancer described in 1913 by Dr.
Whartin and then in 1966 by Dr Lynch, who proposed the first
diagnostic criteria."”

The MMR system (which comprises the MLH1, MSH2, MSH6,
PMS2 genes) is responsible for the integrity of cell division
during replication of repeated DNA sequences called microsat-
ellites. LS reflects a constitutional mutation of one of the genes
of the MMR system or of the EPCAM gene (which inactivates
MSH?2) that causes the loss of its function leading to the develop-
ment of cancer characterized by a tumor phenotype of microsat-
ellite instability (MSI).>*

LS is a rare autosomal dominant transmission condition with
incomplete penetrance varying between 80 and 85%. Its prev-
alence is estimated between 1/2000 and 1/1000. The mutation
is found in 80% of patients and is distributed as follows: 80 to
90% affect the MLH1 and MSH2 genes, 10 to 20% the MSH6
and PMS?2 genes, and 3% is linked to a deletion of the 3' end of
the EPCAM gene. Other times, LS was called hereditary nonpol-
yposis colorectal cancer (HNPCC), but the two entities are
currently separated. The term LS is reserved for patients with a
genetically confirmed mutation, whereas HNPCC is for patients

Figure 2. Abdominopelvic CT scan after contrast injection
in axial section (A) showing thickening of the endometrium
(blue arrow) and in coronal section (B) showing parietal thick-
ening of the right colon (red arrow).

who meet the Amsterdam criteria without a proven genetic
mutation. There is also a group of patients with abnormalities
of the MMR system without identified mutations: these are the
LS-LIKE.”

Several cancers are associated with LS, divided into two catego-
ries: narrow- and broad-spectrum cancers (Table 1). Cancer risk
varies from one study to another and according to the type of
mutation. The risk of the MLH1 or MSH2 mutation is 40-70%,
while it is 20-50% for the MSH6 or PMS2 mutation. The MSH2
mutation is associated with a higher risk of extradigestive
cancers.”’

LS causes 3% of CRC and 2% of endometrial cancers. For CRC
the risk is 20-70%, they occur at a young age (50 years), often in
the right colon and cecum, with a better prognosis than sporadic
CRC and rarely metastatic. For endometrial adenocarcinoma,
the risk is approximately 10-70%, also occurring at a young age
(50 years). LS-related endometrial cancer is often referred to as
“sentinel’, as it is the first cancer to occur in more than 50% of

CaSCS.8 10

The diagnosis of LS was based in the 1990s on the Amsterdam
I and later II criteria (Table 2). However, these criteria are too
restrictive with a high false-negative rate. Thus, only 40% of
patients with an MMR mutation meet the Amsterdam criteria,
and 50-60% of patients with the Amsterdam criteria have a
mutation. Faced with the lack of sensitivity and despite the
fairly good specificity of the Amsterdam II criteria, the Bethesda
criteria revised in 2004 (Table 3) appeared, which are more
sensitive but less specific with a high false-positive rate. Several
patients with diagnosed LS have been shown to do not meet any
of these criteria.”'"*

Clinical criteria are used only to suspect the syndrome and to
guide the search for the MSI phenotype. The MSI phenotype is
sought on tumor DNA by two techniques. IHC with a sensitivity
of 92% and a specificity of 89% finds the loss of expression of
two MMR proteins (MLH1/PMS2 or MSH2/MSHS6). The second
technique for the MSI by polymerase chain reaction (PCR)
with a sensitivity of 97% and a specificity of 83%. PCR analyzes
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Figure 3. Abdominopelvic CT scan after contrast injection in coronal and sagittal oblique sections (A and B) showing thickening
of the endometrium (blue arrow) associated with thickening of the right colon (red arrow)

a pentaplex of five microsatellite markers. MSI occurs when at
least three of the five markers are unstable. It is recommended to
use both techniques in cases of suspected LS because if they are
normal, this eliminates the diagnosis with high certainty.*'*"*

A key notion is to know that an MSI phenotype is not synon-
ymous with LS. In sporadic CRC and endometrial cancer,
80-85%and 15-20%, respectively, are due to hypermethylation
of the MLHI gene and not to a constitutional mutation. In case
of cancer with loss of MLH1 expression, it is necessary to look
for a BRAF/V600 mutation and hypermethylation of tumor
DNA by molecular biology. In case of a positive BRAF mutation
and hypermethylation, it is a sporadic cancer and not an LS, and
conversely the absence of the BRAF mutation and hypermethyl-
ation points to an LS."” o

The certainty diagnosis is based on direct evidence of a muta-
tion in one of the MMR system genes by oncogenetic study. Only
patients with MSI tumors after ruling out a BRAF mutation and
hypermethylation of MSH1 should have genetic analysis. The
percentage of mutation identification is variable: 90% if MSH2

Table 1. Lynch syndrome spectra and cumulative cancer risk

Cumulative
cancer risk (%)

Type of cancer

Narrow spectrum ADK CRC 20-70
ADK of the 10-70
endometrium 1-10
ADK of hail 1-20

Carcinoma of the upper
urinary tract

Broad spectrum ADK of the stomach 1-15
ADK of the ovary 2-20
ADK of the bile ducts 1-3
Gliobalastoma

Sebaceous carcinoma

A

or MSHG6 is lost, 70% if the Amsterdam II criteria are met, 40% if
MLHLI is lost, 30% if the revised Bethesda criteria are met.”

The curative treatment of cancers associated with LS is identical
to that of sporadic cancers. Preventive treatment and surveil-
lance have long been debated by several learned societies. There
are European and North American management recommenda-
tions based on expert consensus. In the case of LS, it is recom-
mended that a colonoscopy be performed every one to two years
from the age of 25 onward due to the high risk of CRC. Endome-
trial cancer is the second most common cancer after CRC and
close monitoring by gynecological examination, endovaginal
ultrasound, and aspiration biopsy from the age of 35-40 years is
recommended, although its benefit is yet to be demonstrated.'*"*

LEARNING POINTS

LS is a rare autosomal dominant genetic disease of incomplete
penetrance due to a mutation in the MMR gene. It is character-
ised by the early occurrence of several familial cancers, notably
colorectal and endometrial cancers in the foreground. The lack
of recognition of this syndrome leads to delays in the diagnosis
of family cancers.

It should be suspected when the Amsterdam II and/or revised

Bethesda criteria are met to investigate MSI status and then refer

Table 2. Amsterdam Il criteria

Patients with the following four criteria:

v At least three subjects with cancer on the narrow HNPCC
spectrum, one of whom is related to the other two in the first degree

v At least one cancer diagnosed before the age of 50

v At least two successive generations involved

v Exclusion of familial polyposis
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Table 3. Revised Bethesda criteria

Patients with at least one of the following criteria:

/ Patient with CRC diagnosed before the age of 50

BJR|case reports

v CRC patient with microsatellite instability and/or loss of MMR protein expression on IHC before age 60

v Patient with two synchronous or metachronous cancers belonging to the broad HNPCC spectrum regardless of age

v Patient with CRC and two or more first or second degree relatives with cancer of the broad HNPCC spectrum regardless of age

/ Patient with CRC and a first degree relative with HNPCC broad spectrum cancer diagnosed before 50 years

the patient for oncogenetic consultation. Its management should
always be discussed in multidisciplinary consultation.

PATIENT CONSENT
Written informed consent has been obtained from the patient for
the publication of this case report, including the accompanying

DECLARATION OF INTERESTS
The authors declare that they have no conflict of interest in rela-

tion to this article and no source of funding.

images.
REFERENCES

1. Warthin AS. Heredity with reference to 7. Bonadona V, Bonaiti B, Olschwang S, mismatch repair-deficient colorectal cancers.
carcinoma as shown by the study of the cases Grandjouan S, Huiart L, Longy M, et al. PLoS One 24, 2010; 5(2): €9393. https://doi.
examined in the pathological laboratory of Cancer risks associated with germline org/10.1371/journal.pone.0009393
the university of michigan, 1895-1913. CA: mutations in mlh1, msh2, and mshé genes 14. Martin-Lopez JV, Fishel R. The mechanism
A Cancer Journal for Clinicians November 1, in lynch syndrome. JAMA 8, 2011; 305: of mismatch repair and the functional
1985; 35: 348-59. https://doi.org/10.3322/ 2304-10. https://doi.org/10.1001/jama.2011. analysis of mismatch repair defects in lynch
canjclin.35.6.348 743 syndrome. Fam Cancer 2013; 12: 159-68.

2. Lynch HT, Shaw MW, Magnuson CW, Larsen 8. Frémont DT E. Syndrome de lynch. EMC https://doi.org/10.1007/s10689-013-9635-x
AL, Krush AJ. Hereditary factors in cancer. GASTRO-ENTEROLOGIE 2016; 11: 1-9. 15. Esteller M, Catasus L, Matias-Guiu X,
study of two large midwestern kindreds. Arch https://doi.org/10.1016/S1155-1968(16) Mutter GL, Prat J, Baylin SB, et al. HMLH1
Intern Med 1966; 117: 206-12. https://doi. 72022-0 promoter hypermethylation is an early event
org/10.1001/archinte.117.2.206 9. Bats A-S, Rossi L, Le Frere-Belda M-A, in human endometrial tumorigenesis. Am |

3. Carethers JM, Stoffel EM. Lynch syndrome Narjoz C, Cournou C, Gosset M, et al. Pathol 1999; 155: 1767-72. https://doi.org/
and lynch syndrome mimics: the growing Syndrome de lynch et cancer de lendomeétre. 10.1016/50002-9440(10)65492-2
complex landscape of hereditary colon Bull Cancer December 2017; 104: 1013-21. 16. Rubenstein JH, Enns R, Heidelbaugh J,
cancer. World ] Gastroenterol 21, 2015; 21: https://doi.org/10.1016/j.bulcan.2017.06.018 Barkun A, Clinical Guidelines Committee.
9253-61. https://doi.org/10.3748/wjg.v21.i31. 10. Win AK, Jenkins MA, Dowty JG, Antoniou American gastroenterological association
9253 AC, Lee A, Giles GG, et al. Prevalence and institute guideline on the diagnosis

4. Tamura K, Kaneda M, Futagawa M, penetrance of major genes and polygenes and management of lynch syndrome.
Takeshita M, Kim S, Nakama M, et al. for colorectal cancer. Cancer Epidemiol Gastroenterology 2015; 149: 777-82. https://
Genetic and genomic basis of the mismatch Biomarkers Prev March 2017; 26: 404-12. doi.org/10.1053/j.gastro.2015.07.036
repair system involved in lynch syndrome. https://doi.org/10.1158/1055-9965.EPI-16- 17. Bruegl AS, Kernberg A, Broaddus RR.
Int ] Clin Oncol 2019; 24: 999-1011. https:// 0693 Importance of pcr-based tumor testing in
doi.org/10.1007/s10147-019-01494-y 11. Hampel H, Frankel WL, Martin E, Arnold the evaluation of lynch syndrome-associated

5. Chintalacheruvu LM, Shaw T, Buddam A, M, Khanduja K, Kuebler P, et al. Screening endometrial cancer. Adv Anat Pathol 2017;
Diab O, Kassim T, Mukherjee S, et al. Major for the lynch syndrome (hereditary 24: 372-78. https://doi.org/10.1097/PAP.
hereditary gastrointestinal cancer syndromes: nonpolyposis colorectal cancer). N Engl | 0000000000000169
a narrative review. ] Gastrointestin Liver Dis Med 5, 2005; 352: 1851-60. https://doi.org/ 18. Vasen HFA, Blanco I, Aktan-Collan K,
2017; 26: 157-63. https://doi.org/10.15403/ 10.1056/NEJMoa043146 Gopie JP, Alonso A, Aretz S, et al. Revised
jgld.2014.1121.262.maj 12. Menahem B, Alves A, Regimbeau JM, guidelines for the clinical management of

6. Senter L, Clendenning M, Sotamaa K, Sabbagh C, Lynch S de. Quelle prise en lynch syndrome (hnpcc): recommendations
Hampel H, Green ], Potter JD, et al. The charge en 20192 Journal de Chirurgie by a group of european experts. Gut 2013;
clinical phenotype of lynch syndrome due to Viscérale 2019; 156: 543-51. https://doi.org/ 62: 812-23. https://doi.org/10.1136/gutjnl-
germ-line pms2 mutations. Gastroenterology 10.1016/j.jchirv.2019.04.010 2012-304356
2008; 135: 419-28. https://doi.org/10.1053/j. 13. Goel A, Nagasaka T, Hamelin R, Boland CR.

gastro.2008.04.026

An optimized pentaplex pcr for detecting dna

4 of 4 birpublications.org/bjrcr

BJR Case Rep,8:20210230


http://birpublications.org/bjr
https://doi.org/10.3322/canjclin.35.6.348
https://doi.org/10.3322/canjclin.35.6.348
https://doi.org/10.1001/archinte.117.2.206
https://doi.org/10.1001/archinte.117.2.206
https://doi.org/10.3748/wjg.v21.i31.9253
https://doi.org/10.3748/wjg.v21.i31.9253
https://doi.org/10.1007/s10147-019-01494-y
https://doi.org/10.1007/s10147-019-01494-y
https://doi.org/10.15403/jgld.2014.1121.262.maj
https://doi.org/10.15403/jgld.2014.1121.262.maj
https://doi.org/10.1053/j.gastro.2008.04.026
https://doi.org/10.1053/j.gastro.2008.04.026
https://doi.org/10.1001/jama.2011.743
https://doi.org/10.1001/jama.2011.743
https://doi.org/10.1016/S1155-1968(16)72022-0
https://doi.org/10.1016/S1155-1968(16)72022-0
https://doi.org/10.1016/j.bulcan.2017.06.018
https://doi.org/10.1158/1055-9965.EPI-16-0693
https://doi.org/10.1158/1055-9965.EPI-16-0693
https://doi.org/10.1056/NEJMoa043146
https://doi.org/10.1056/NEJMoa043146
https://doi.org/10.1016/j.jchirv.2019.04.010
https://doi.org/10.1016/j.jchirv.2019.04.010
https://doi.org/10.1371/journal.pone.0009393
https://doi.org/10.1371/journal.pone.0009393
https://doi.org/10.1007/s10689-013-9635-x
https://doi.org/10.1016/S0002-9440(10)65492-2
https://doi.org/10.1016/S0002-9440(10)65492-2
https://doi.org/10.1053/j.gastro.2015.07.036
https://doi.org/10.1053/j.gastro.2015.07.036
https://doi.org/10.1097/PAP.0000000000000169
https://doi.org/10.1097/PAP.0000000000000169
https://doi.org/10.1136/gutjnl-2012-304356
https://doi.org/10.1136/gutjnl-2012-304356

