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Abstract

Background/Objectives: Lynch syndrome is an inherited autosomal dominant disease that
predisposes to a broad spectrum of malignancies. This condition is driven by a germline
pathogenic variant in one or more of the mismatch repair (MMR) genes (MLH1, MSH2,
MSHS6, PMS2, EPCAM) that results in genomic microsatellite instability (MSI-high). How-
ever, microsatellite-stable (MSS) tumors in Lynch syndrome patients may occur, but the
relevant literature is scant. Our aim is to systematically identify, organize, and character-
ize the comprehensive available literature for Lynch syndrome-associated gynecological
cancers (vulvar, vaginal, cervical, ovarian, endometrial) exhibiting a AMMR/MSS phe-
notype. Methods: Systematic review of the literature. Three medical databases, major
related conferences and relevant oncology journals were scrutinized for relative evidence.
Results: Eleven reports were identified comprising 2351 patients, 774 had confirmed
Lynch syndrome (LS), of whom MSI results were available for 299 patients. In total,
130 patients developed LS-associated gynecological cancers, for whom MSI results were
available. Among them, 36 tumors (27.7%) exhibited a dMMR/MSS molecular phenotype
(23 endometrial, 12 ovarian, one synchronous endometrial-ovarian). No data for vulvar,
vaginal, or cervical cancers were found. For dAMMR/MSS endometrial cancers, the mean
age at diagnosis was 50.5 years (range 36-62). dAMMR/MSS tumors arose predominantly
in MSH6 and, to a lesser extent, PMS2 carriers. No data on selective response to immune

checkpoint inhibitors treatment were available. Conclusions: Lynch syndrome-associated
W) Check for updates gynecological cancers with dAMMR/MSS phenotype are strongly underrepresented in the

Academic Editor: Heon Jong Yoo literature. Endometrial and ovarian cancers with dAMMR /MSS phenotype are early onset

_ and arise in a small proportion of patients. Better characterization is demanding to un-
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1. Introduction

Lynch syndrome (LS) (previously known as Hereditary Nonpolyposis Colorectal
Cancer—HNPCC) is an inherited multisystemic cancer predisposition syndrome. It is
an autosomal dominant condition defined by the presence of a constitutional pathogenic
variant in one or more of the mismatch repair (MMR) genes MLH1, MSH2, MSH6 and
PMS?2, or in deletions of the EPCAM gene, which regulates gene MSH?2 expression. It is now
well known that LS is multisystemic cancer predisposition syndrome, which among other
malignancies, increases the lifetime risk of gynecological cancers, particularly endometrial
and ovarian cancer. It accounts for approximately 3% of all endometrial carcinomas [1]
and 2-3% of all ovarian cancers [2]. Malignancies in patients with LS are generally charac-
terized by DNA mismatch repair deficiency (AIMMR) and high microsatellite instabillity
(MSI-high), which in turn creates a milieu of somatic mutations of target genes. These
mutations are subsequently presented by HLA class I receptors as neoantigens, which
engage and activate the immune system. As such, tumors with dAMMR /MSI-H molecu-
lar phenotype promote antitumor immune cells recognition and have increased Tumor
Infiltrating Lymphocytes (TILs), thus making these tumors more likely to respond to anti-
PD-1/PD-L1 immunotherapy [3-5]. In parallel with advances in the understanding of
LS-related tumor biology, recent studies have further emphasized the molecular complex-
ity of gynecological cancers, including non-coding RNA-driven oncogenic mechanisms,
tumor microenvironment-mediated immune regulation, and emerging targeted therapeutic
strategies [6-8]. These data collectively support the notion that gynecological malignancies
comprise biologically diverse entities whose behavior may not be fully captured by conven-
tional clinicopathological classification alone. Although such evidence does not specifically
address Lynch syndrome-associated gynecological tumors, it reinforces the need for more
refined molecular characterization of this uncommon subgroup. Specifically with regard to
Lynch syndrome, little is known about the population of patients with Lynch syndrome and
gynecological cancer presenting with dAMMR /MSS phenotype and its related implication
for immunotherapy.

To address this gap, we performed a systematic review of the existing literature to
scrutinize the comprehensive cumulative available evidence and depict clinicopatholog-
ical features of patients with confirmed LS who develop gynecological cancers with a
dMMR/MSS phenotype.

2. Material and Methods
2.1. Search Strategy

A literature search was performed by two independent reviewers (G.K., S.E.) in three
medical libraries PubMed /MEDLINE, Scopus and Embase (Last Search: 31 October 2025),
using as algorithm base the search string (lynch AND mss) AND (cancer OR adenocar-
cinoma OR tumor OR neoplasm OR sarcoma) and ran six site-specific permutations by
substituting the anatomic block with the terms:

1.  (vulvar OR vaginal)

2. (cervix OR cervical)

3. (ovary OR ovarian)

4.  (endometrial OR endometrium)
5. (gynecological)

6. (adnexal)

The selected anatomic descriptors were chosen to cover the principal gynecological
sites relevant to the scope of the review, namely vulvar/vaginal, cervical, ovarian and

https://doi.org/10.3390 /jcm15134979


https://doi.org/10.3390/jcm15134979

J. Clin. Med. 2026, 15, 4979

30f9

endometrial disease, while also including the broader descriptors “gynecological” and
“adnexal” to capture reports that might not be indexed under a single organ-specific term.

In case of disagreement between independent searches, an independent Gynecological
Cancer Expert (E.T.) supervised the data.

To ensure that electronic searches would not miss reports of eligible studies, two
independent reviewers also searched for the years 2020 through 2025 in several oncology
major journals: New England Journal of Medicine, Lancet, Lancet Oncology, Journal of
Clinical Oncology, Annals of Oncology, ESMO Open and the ASCO post (G.K., G.L.) [9].

The reference list of retrieved papers was further screened for additional publications
to minimize publication bias (G.K., A.P).

Considering that recent trials may still be unpublished, we also reviewed the abstract
books and presentation archives from major meetings of the American Society of Clinical
Oncology and the European Society of Clinical Oncology held between 2020 and 2025, to
identify any additional reports presenting final comparative data eligible for inclusion in
the review (American Society of Clinical Oncology ASCO, European Society of Medical On-
cology ESMO, ESMO Gynecological Cancers). Earlier meeting abstracts were not included
(D.M,, S.E)).

The completed PRISMA 2020 checklist is provided in the Supplementary Materials.

2.2. Eligibility Criteria

The search topic was dAMMR/MSS gynecological cancers among patients with con-
firmed Lynch syndrome. Studies were eligible regardless of therapy use, treatment with
immune checkpoint inhibitors, dose and schedule, or line of treatment. In addition, studies
were considered eligible only if MSI results were reported with sufficient detail to permit
assignment of tumor-level MSI status in the gynecological cancer subset of patients with
confirmed Lynch syndrome, allowing identification of MSS versus MSI-high cases. Poten-
tial overlap between reports was assessed by cross-checking the study setting, institution
or registry, recruitment period and available clinocopathological characteristics. When-
ever multiple reports pertained to overlapping groups of patients, for the analysis of the
cumulative available evidence we retained only the report with the largest/most up-to-
date data. Data from interim analyses and abstract reports were eligible if no final data
were available.

2.3. Data Extraction

From each eligible report (G.K., E.S., D.M., G.P.), we recorded the following items: au-
thors’ names; journal and year of publication; country of origin; years of patient enrollment;
number of centers involved; number of patients included in the study; number of eligible
patients; age at diagnosis; AMMR profile (germline pathogenic variants); MSS and MSI-H
phenotypes; and any immunotherapy regimens used.

3. Results
3.1. Flow of the Systematic Review and Eligible Reports Identified

A total number of 45 articles were initially identified through the systemic searches
in PubMed, Embase and Scopus databases. After removing duplicates (1 = 13), 32 unique
records were screened. Of these, sixteen articles were excluded for lacking patients with
confirmed germline pathogenic variants in mismatch repair (MMR) genes required to
confirm Lynch syndrome. An additional five articles were excluded because they did
not include any patients with gynecological malignancies. Eleven full-text articles were
assessed for eligibility, of which two were excluded for lacking sufficiently detailed MSI
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Identification of studies via databases and registers

data [Figure 1]. Ultimately, nine studies met the inclusion criteria [10-18], encompassing
740 patients with confirmed LS, of whom MSI results were available for 265 patients.

Identification of studies via other methods

Records identified from PubMed,

Scopus and Embase
Databases (n = 45)

Records identified from Preprint reports identified

from contacting the authors

Records removed before .
(n=1)

Abstracts from 3 major
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(n=13) *  Reports from 5 major
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Total reports included in the review
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associated gynecological cancers
and know MS| data

(n =130)

Figure 1. Flow chart of the study.

Overall, from the systematic search of the medical databases, a total number of
124 cases with gynecological cancer and known MSI status were retrieved, among whom
31 patients with a dMMR/MSS molecular tumor phenotype were identified.

In addition, research in abstracts from three major related conferences (ESMO, ESMO
Gynecological Cancers, ASCO) and in records from five major journals (Annals of Oncology,
The Lancet, The New England Journal of Medicine, ESMO Open and The ASCO Post)
from the past 5 years yielded a single report [19] pertaining to three more patients with
LS-associated dMMR /MSS gynecological cancers. Finally, through correspondence with
the authors of the aforementioned studies, an additional preprint report was retrieved [20],
which included two patients with Lynch syndrome-associated dMMR /MSS gynecological
cancers [Figure 1].

3.2. Descriptive Analysis

Reported data across the eligible studies were scarce and heterogeneous, and a pooled
analysis could not be performed. We therefore use descriptive statistics to summarize the
available data. In total, eleven reports comprising 2351 patients were identified. The data
originated from registries and cancer centers in the United States [Houston, Texas [10] and
Ohio [14]], Spain (Alicante) [11], Japan [Nagaizumi [12] and Sapporo [17]], Denmark [13],

https://doi.org/10.3390 /jcm15134979


https://doi.org/10.3390/jcm15134979

J. Clin. Med. 2026, 15, 4979

50f9

United Kingdom (Manchester) [14], the Netherlands [15], China [Chengdu [16] and Bei-
jing [18]], and North Macedonia [19,20].

Of all the patients, 774 had a documented diagnosis of Lynch syndrome (LS),
323 of whom developed LS-associated gynecological cancer. MSI results were available for
130 of these patients. Overall, 36 cases exhibited the AMMR /MSS molecular phenotype,
corresponding to 27.7% of the LS-associated gynecological cancer cohort (36/130).

Endometrial Cancer: dAMMR/MSS pattern was observed in 23 patients with endome-
trial cancer and 12 patients with ovarian cancer, while one patient was diagnosed with
synchronous primary malignant neoplasms of the ovary and endometrium, both charac-
terized by a dMMR/MSS phenotype. Among the 23 patients with endometrial cancer,
age at diagnosis was reported for 12 of them, with a range of 36-62 years, a mean age
of 50.5 years, and a median age of 50.5 years. Although these data are limited, the mean age
at diagnosis of these malignancies is substantially lower than the mean age at diagnosis of
endometrial cancer in the general population (64 years) [21]. The patient with synchronous
ovarian and endometrial cancer was diagnosed at 45 years of age.

In the corresponding reports, among patients with sporadic endometrial cancer for
whom age at diagnosis was available, the pooled mean age at diagnosis was 58.1 years
[Bruegl et al.: 61.3 years [10]; Egoavil et al.: 63.3 years [11]; Wang et al.: 53 years [16];
Matsubayashi et al.: 62.5 years [12]; Staninova et al.: 64.3 years [20]], whereas the mean age
at diagnosis of endometrial cancer with a typical dAMMR/MSI-high profile in patients with
Lynch syndrome was 50.6 years [Bruegl et al.: 50.8 years; Egoavil et al.: 49 years; Wang
et al.: 54 years; Matsubayashi et al.: 51.5 years; Staninova et al.: 46.7 years; van der Werf
etal.: 55.5 years [15]].

With respect to the histologic subtype of endometrial cancers, detailed data for patients
with confirmed LS were not consistently reported, apart from the study by Egoavil et al. [11],
in which seven of eight LS patients (87.5%) had an endometrioid subtype. In the overall
population of patients for whom histologic information was available, the vast majority
were diagnosed with endometrioid endometrial carcinoma (Bruegl et al.: 74.2%; Egoavil
et al.: 82.9%; Wang et al.: 83.8%).

Of the 23 patients with AMMR/MSS endometrial cancer, 19 were genetically charac-
terized by a pathogenic MSH6 variant, two by a pathogenic PMS2 variant, and two by
concurrent pathogenic variants in both MSH6 and MSH2. The patient with synchronous
ovarian and endometrial cancer harbored a pathogenic MSH6 variant. The findings of our
review are summarized in Table 1. No data related to treatment with checkpoint inhibitor
immunotherapy were available in any eligible report.

Ovarian Cancer: Age at diagnosis was not available for the 12 patients with ovar-
ian cancer. Among these patients with LS-associated ovarian cancer [10], 55.6% had
endometrioid morphology, 22.2% clear cell, 11.1% mucinous, and 11.1% serous morphol-
ogy. Histologic subtype was not reported specifically for the dMMR/MSS cases. No
data related to treatment with checkpoint inhibitors immunotherapy were available in
any eligible report.

Table 1. Clinicopathologic and genetic characteristics of Lynch syndrome-associated gynecological
cancers with the dAMMR/MSS phenotype.

Patients” Demographics

Total Patients scrutinized 2351

LS Patients 774

LS associated gynecological cancers with known 130

MSI data

dMMR/MSS gynecological cancers in LS patients 23 Endometrial
12 Ovarian

1 synchronous Endometrial + Ovarian
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Table 1. Cont.

Endometrial Cancer

Mean age at diagnosis of dMMR/MSS endometrial cancers 50.5 (range 36-62; n = 12)
(years)
Mean age at diagnosis of sporadic endometrial cancers (years)  58.1
Mean age at diagnosis of dAMMR/MSI-high endometrial 50.6
cancers (years)
Germline variants of AMMR /MSS 19 MSH6
2 PMS2
2 MSH + MSH2

Ovarian Cancer

Mean age at diagnosis of dAMMR/MSS ovarian cancers (years) NA
Germline variants of AIMMR /MSS NA

dMMR: MMR deficiency, LS: Lynch syndrome, MSS: microsatellite stable, NA: not available.

Vulvar, vaginal, cervical or adnexal cancers: No reports on dMMR/MSS cancers were
identified in the literature searches.

4. Discussion

This study represents, to our knowledge, the first systematic effort to characterize
dMMR/MSS gynecological tumors in patients with germline confirmed Lynch syndrome,
drawing on data from multiple registries and cancer centers across Europe, North America,
and Asia.

With the sole exception of the article by Egoavil et al. [11], which was published
in 2013, and that by Bruegl et al. [10], published in 2017, all the data we collected were
published during the last four years. This timing strongly suggests that this particu-
lar population of patients with a documented diagnosis of LS and dMMR/MSS gyne-
cological tumors has only very recently begun to be recorded and therefore remains
significantly underestimated.

Despite the limited literature and the very recent recognition of this patient population,
the available descriptive data suggest that patients with LS and dMMR/MSS gynecological
tumors are generally early onset cancers, as they are diagnosed at a much younger age
compared with the general population, with their age at diagnosis being closest to the
mean age at diagnosis of typical LS-associated tumors with a dMMR /MSI-high molecular
phenotype. This phenotypic pattern suggests that deficiency in one or more of the MMR
genes is fundamental to the process of oncogenesis, even when microsatellite regions
remain stable. Therefore, gynecological cancers with a dAMMR/MSS molecular profile,
although clearly limited in number, may belong to the spectrum of Lynch syndrome and
should not be uncritically regarded as sporadic cancers.

Unexpectedly, considering that we are in the immunotherapy era, and since the poten-
tial response to treatment may vary across LS-associated dAMMR/MSS and LS-associated
dMMR/MSI-H phenotypes, no data on the use of immune checkpoint inhibitor therapy
in patients with LS-associated Dmmr/mss gynecological cancers were available in any
eligible report.

From a mechanistic standpoint, we know that MMR gene deficiency is functionally
associated with a multitude of genetic defects and gene-level errors, which cause an increase
in the expression of tumor neoantigens. The genetic predisposition of patients with Lynch
syndrome to develop microsatellite instability-high tumors, with the consequent increase
in tumor neoantigen burden, has been shown to be associated with the efficacy of immune
checkpoint inhibitors in this patient population. This phenomenon has been documented
both biologically and clinically in gynecological malignancies as well [22]. The finding,
however, of microsatellite stability in tumors with MMR gene deficiency may indicate
an intermediate biological state with an undefined burden of mutations and neoantigens
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and reduced immunogenicity, which makes it difficult to predict the response of these
patients to immune checkpoint inhibitors. Indeed, previous studies on this subject have
shown a limited role of immunotherapy in this specific category of patients [23]. As
such, the position of AIMMR/MSS tumors in the framework of the classical rationale of
immunotherapy needs further investigation to be better characterized.

Important limitations of our review must be acknowledged. Our study is purely
retrospective and therefore particularly heterogeneous regarding patient selection and the
technical characteristics of each study. Apart from the notably small number of patients
that we recorded, we also collected a limited amount of data regarding age at diagnosis,
histological characteristics of the tumors, and stage of each disease. These gaps were
obviously particularly important for the complete characterization of the population we
describe in the present work. In addition, no central pathology review was performed,
and all histopathological and pathology-related variables were extracted from the original
published reports, which represents a methodological limitation and may have further
contributed to inter-study heterogeneity. Furthermore, none of the studies included in
the present systematic review reported treatment details and responses, and therefore
no reliable conclusions can be drawn regarding the benefit of immunotherapy in this
patient population.

5. Conclusions

In conclusion, and despite these limitations, this systematic review constitutes a
first attempt to highlight this specific population of patients with LS and associated
gynecological cancers with a dMMR/MSS phenotype. These data should motivate
prospective, standardized studies to clarify the biology and optimal treatment of this
under-recognized subgroup.
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/ /www.mdpi.com/article/10.3390/jcm15134979/s1, PRISMA 2020 Checklist [24].

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations

The following abbreviations are used in this manuscript:

ASCO American Society of Clinical Oncology
dMMR MMR Gene Deficiency
ESMO European Society For Medical Oncology

LS Lynch Syndrome
MSI-high  Microsatellite Instable
MSS Microsatellite Stable
MMR Mismatch Repair

1. Post, C.C.B.; Stelloo, E.; Smit, VI.H.B.M.; Ruano, D.; Tops, C.M.; Vermij, L.; Rutten, T.A.; Jiirgenliemk-Schulz, I.M.; Lutgens,
L.CH.W.,; Jobsen, ].J.; et al. Prevalence and Prognosis of Lynch Syndrome and Sporadic Mismatch Repair Deficiency in
Endometrial Cancer. [NCI J. Natl. Cancer Inst. 2021, 113, 1212-1220. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15134979


https://www.mdpi.com/article/10.3390/jcm15134979/s1
https://www.mdpi.com/article/10.3390/jcm15134979/s1
https://doi.org/10.1093/jnci/djab029
https://www.ncbi.nlm.nih.gov/pubmed/33693762
https://doi.org/10.3390/jcm15134979

J. Clin. Med. 2026, 15, 4979 80of9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Capasso, L.; Santoro, A.; Cordisco, E.L.; Perrone, E.; Tronconi, F; Catena, U.; Zannoni, G.E,; Scambia, G.; Fanfani, F.; Lorusso, D.;
et al. Lynch Syndrome and Gynecologic Tumors: Incidence, Prophylaxis, and Management of Patients with Cancer. Cancers 2023,
15, 1400. [CrossRef] [PubMed]

Butterfield, L.H.; Kaufman, H.L.; Marincola, EM. Cancer Immunotherapy Principles and Practice; Springer: Cham, Switzerland, 2022;
p- 598.

Mirza, M.R.; Chase, D.M.; Slomovitz, B.M.; Christensen, R.D.; Novék, Z.; Black, D.; Gilbert, L.; Sharma, S.; Valabrega, G.;
Landrum, L.M.; et al. Dostarlimab for Primary Advanced or Recurrent Endometrial Cancer. N. Engl. ]. Med. 2023, 388, 2145-2158.
[CrossRef] [PubMed]

Eskander, R.N; Sill, M.W,; Beffa, L.; Moore, R.G.; Hope, ] M.; Musa, F.B.; Mannel, R.; Shahin, M.S.; Cantuaria, G.H.; Girda, E,;
et al. Pembrolizumab plus Chemotherapy in Advanced Endometrial Cancer. N. Engl. |. Med. 2023, 388, 2159-2170. [CrossRef]
[PubMed]

Hopewell, S.; Clarke, M.; Lusher, A.; Lefebvre, C.; Westby, M. A comparison of handsearching versus MEDLINE searching to
identify reports of randomized controlled trials. Stat. Med. 2002, 21, 1625-1634. [CrossRef] [PubMed]

Zeng, Q.; Feng, K; Yu, Y.; Lv, Y. Hsa_Circ_0000021 Sponges miR-3940-3p/KPNA2 Expression to Promote Cervical Cancer
Progression. Curr. Mol. Pharmacol. 2023, 17, €170223213775. [CrossRef] [PubMed]

Liang, N.; Chen, H.; Yang, Y.; Guo, B.; Xu, Z.; Li, L.; Jin, Y. Foxp3 + Tregs Promote M2 Macrophage Polarization via Sirt1-ERK1/2-
STAT3 Pathway in Ovarian Cancer Progression. Curr. Gene Ther. 2025, 26, €15665232417125. [CrossRef] [PubMed]

Markatos, C.; Biniari, G.; Karageorgos, V.; Chepurny, O.G.; Venihaki, M.; Holz, G.G.; Tselios, T.; Liapakis, G. Two GnRH-
mitoxantrone Conjugates, Con-3 and Con-7, Target Endometrial Cancer Cells. Curr. Mol. Pharmacol. 2025, 17, €18761429343090.
[CrossRef] [PubMed]

Bruegl, A.S.; Ring, K.L.; Daniels, M.; Fellman, B.M.; Urbauer, D.L.; Broaddus, R.R. Clinical Challenges Associated with Universal
Screening for Lynch Syndrome—Associated Endometrial Cancer. Cancer Prev. Res. 2017, 10, 108-115. [CrossRef]

Egoavil, C.; Alenda, C.; Castillejo, A.; Paya, A.; Peiro, G.; Sdnchez-Heras, A.-B.; Castillejo, M.-I.; Rojas, E.; Barbera, V.-M.; Cigtienza,
S.; et al. Prevalence of Lynch Syndrome among Patients with Newly Diagnosed Endometrial Cancers. PLoS ONE 2013, 8, e79737.
[CrossRef] [PubMed]

Matsubayashi, H.; Oishi, T.; Sasaki, K.; Abe, M.; Kiyozumi, Y.; Higashigawa, S.; Niiya, F,; Sato, J.; Ishiwatari, H.; Imai, K.; et al.
Discordance of microsatellite instability and mismatch repair immunochemistry occurs depending on the cancer type. Hum.
Pathol. 2023, 135, 54-64. [CrossRef] [PubMed]

Rasmussen, M.; Lim, K.; Rambech, E.; Andersen, M.H.; Svane, LM.; Andersen, O.; Jensen, L.H.; Nilbert, M.; Therkildsen, C. Lynch
syndrome-associated epithelial ovarian cancer and its immunological profile. Gynecol. Oncol. 2021, 162, 686—693. [CrossRef]
[PubMed]

Sowter, P; Gallon, R.; Hayes, C.; Phelps, R.; Borthwick, G.; Prior, S.; Combe, J.; Buist, H.; Pearlman, R.; Hampel, H.; et al. Detection
of Mismatch Repair Deficiency in Endometrial Cancer: Assessment of IHC, Fragment Length Analysis, and Amplicon Sequencing
Based MSI Testing. Cancers 2024, 16, 3970. [CrossRef] [PubMed]

van der Werf, A.S.; Terlouw, D.; Tops, C.M.; van Kan, M.S.; van Hest, L.P; Gille, H.].; Duijkers, F.A.; Wagner, A.; Eikenboom, E.L.;
Letteboer, T.G.; et al. Discordant Staining Patterns and Mi-crosatellite Results in Tumors of MSH6 Pathogenic Variant Carriers.
Mod. Pathol. 2023, 36, 100240.

Wang, C.; Kuang, W.; Zeng, J.; Ren, Y.; Liu, Q.; Sun, H.; Feng, M.,; Liang, D. A retrospective study of consistency between
immunohistochemistry and polymerase chain reaction of microsatellite instability in endometrial cancer. Peer] 2023, 11, €15920.
[CrossRef] [PubMed]

Yamashita, K.; Fukushima, H.; Teramoto, M.; Okita, K.; Ishikawa, A.; Sakurai, A.; Akagi, K.; Nakase, H. Interval between the First
Cancer and the Genetic Diagnosis in Lynch Syndrome Probands. Intern. Med. 2021, 60, 2719-2724. [CrossRef] [PubMed]
Zhang, YH.; Wu, HW.; Wang, ].; Liang, Z.Y. Analysis of microsatellite instability in endometroid carcinoma with deficient
mismatch repair. Zhonghua Bing Li Xue Za Zhi 2021, 50, 470-475. [PubMed]

Staninova, M.; Geshkovska, N.M.; Bozhinovikj, E.K.; Jovanovic, R.; Dzambaz, D.; Battke, F; Késtle, B.; Dimovski, A. Effect of
co-inheritance of KMT2C germline mutations on the phenotype of MSI-L/MSS Lynch syndrome patients. J. Clin. Oncol. 2025,
43, e15085. [CrossRef]

Staninova-Stojovska, M.; Matevska-Geshkovska, N.; Krstevska-Bozhinovikj, E.; Jovanovic, R.; Sabit, K.K.; Angelovska, B.;
Mitreski, N.; Noveski, P.; Dimovski, A. Qualitative and Quantitative Aspects of Discrepancies between Various Methods for
Microsatellite Instability Detection. Balk. |. Med. Genet. 2025, 28, 20250009. [CrossRef] [PubMed]

Surveillance, Epidemiology, and End Results Program (SEER). National Cancer Institute. Cancer Stat Facts: Uterine Cancer. 2025.
Available online: https://seer.cancer.gov/statfacts /html/corp.html (accessed on 16 June 2026).

Ducceschi, M.; Polignano, M.; Bini, M.; Lopez, S.; Conca, E.; Tamborini, E.; Perrone, F,; Stella, G.C.; Petrella, M.C.; Carciotto, R,;
et al. The Revolution of Immunotherapy in Gynecological Cancers: The Lazarus Effect in Endometrial Cancer. J. Clin. Med. 2023,
12, 5540. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15134979


https://doi.org/10.3390/cancers15051400
https://www.ncbi.nlm.nih.gov/pubmed/36900193
https://doi.org/10.1056/nejmoa2216334
https://www.ncbi.nlm.nih.gov/pubmed/36972026
https://doi.org/10.1056/nejmoa2302312
https://www.ncbi.nlm.nih.gov/pubmed/36972022
https://doi.org/10.1002/sim.1191
https://www.ncbi.nlm.nih.gov/pubmed/12111923
https://doi.org/10.2174/1874467216666230217151946
https://www.ncbi.nlm.nih.gov/pubmed/36799424
https://doi.org/10.2174/0115665232417125251021114250
https://www.ncbi.nlm.nih.gov/pubmed/41177805
https://doi.org/10.2174/0118761429343090250121052955
https://www.ncbi.nlm.nih.gov/pubmed/39902544
https://doi.org/10.1158/1940-6207.capr-16-0219
https://doi.org/10.1371/journal.pone.0079737
https://www.ncbi.nlm.nih.gov/pubmed/24244552
https://doi.org/10.1016/j.humpath.2022.12.016
https://www.ncbi.nlm.nih.gov/pubmed/36596344
https://doi.org/10.1016/j.ygyno.2021.07.001
https://www.ncbi.nlm.nih.gov/pubmed/34275654
https://doi.org/10.3390/cancers16233970
https://www.ncbi.nlm.nih.gov/pubmed/39682157
https://doi.org/10.7717/peerj.15920
https://www.ncbi.nlm.nih.gov/pubmed/37663290
https://doi.org/10.2169/internalmedicine.6603-20
https://www.ncbi.nlm.nih.gov/pubmed/33746161
https://www.ncbi.nlm.nih.gov/pubmed/33915653
https://doi.org/10.1200/jco.2025.43.16_suppl.e15085
https://doi.org/10.2478/bjmg-2025-0009
https://www.ncbi.nlm.nih.gov/pubmed/41200576
https://seer.cancer.gov/statfacts/html/corp.html
https://doi.org/10.3390/jcm12175540
https://www.ncbi.nlm.nih.gov/pubmed/37685607
https://doi.org/10.3390/jcm15134979

J. Clin. Med. 2026, 15, 4979 90f9

23. Kapoulitsa, F; Mauri, D.; Tsilidis, K.K.; Katsanos, K.; Timotheadou, E.; Vlachou, M.S.; Kamposioras, K. Microsatellite Stable
Colorectal Tumours in Patients with Lynch Syndrome: A Case Report and Systematic Review Analysing Clinical Features and
Implications for Immunotherapy. J. Gastrointest. Cancer 2025, 56, 86. [CrossRef] [PubMed]

24. Page, M.J.; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BM]J 2021, 372, n71.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jcm15134979


https://doi.org/10.1007/s12029-025-01203-1
https://www.ncbi.nlm.nih.gov/pubmed/40133691
https://doi.org/10.1136/bmj.n71
https://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.3390/jcm15134979

	Introduction 
	Material and Methods 
	Search Strategy 
	Eligibility Criteria 
	Data Extraction 

	Results 
	Flow of the Systematic Review and Eligible Reports Identified 
	Descriptive Analysis 

	Discussion 
	Conclusions 
	References

