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Background: Multiple primary cancer (MPC) refers to the presence of more than one cancer in an individual. Triple primary
malignancies are uncommon.

Case: We report the case of a 50-year-old postmenopausal woman in our gynecology department, diagnosed with endometrial cancer,
ovarian cancer, and unilateral breast cancer. She carried germline mutations in BRCA2, PALB2, and RECQL4, along with a somatic
pathogenic variant in TP53. Endometrial cancer patients harboring germline pathogenic variants in BRCA2 exhibit a heightened risk of
ovarian and breast cancer. BRCA?2 is known to play a role in the development of ovarian and breast cancer, while PALB?2 is identified as
a gene associated with breast cancer susceptibility. RECQL4 has been linked to breast cancer, cervical cancer, and other tumors.
Conclusion: Genetic testing may be imperative for identifying MPC in endometrial cancer patients. For individuals with BRCA2 and
other gene pathogenic variants, routine examination and monitoring of the endometrium, ovaries, breasts, and other sites prone to
polygenic cancer are recommended.
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Introduction
Multiple primary cancer (MPC) refers to the occurrence of more than one cancer in a single patient. MPC can be categorized as
synchronous cancer or metachronous cancer, based on the timing of their occurrence relative to the initial malignant tumor.
Synchronous cancer occurs when two tumors arise simultaneously or sequentially within a six-month period, whereas
metachronous cancer involves tumors discovered consecutively with an interval exceeding six months.'
Double primary malignancies are more prevalent, with triple primary malignancies being relatively uncommon.?
Notably, 63.6% of initial cancers in females are reported to manifest in endocrine-related organs such as the breast,
uterus, and thyroid.” Beyond estrogen-related factors, genetic variations also contribute to the development of these
cancers. BRCA2 is implicated in the onset of ovarian and breast cancer,* PALB2 is recognized as a gene linked to breast
cancer susceptibility,” and RECQL4 has been associated with breast cancer, cervical cancer,’ and other malignancies.’
Herein, we reported the case of a 50-year-old postmenopausal woman with BRCA2, PALB2, RECQL4 germline
pathogenic variants, and somatic 7P53 pathogenic variant who was diagnosed with endometrial cancer, ovarian cancer
and unilateral breast cancer.
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Case Report

A 50-year-old female had been diagnosed with three different types of cancer, namely endometrial cancer, ovarian cancer
and right-breast cancer, between 2018 and 2022. The patient underwent transabdominal resection of ovarian cyst in 2008,
and the postoperative pathology was benign. The patient had a history of hypertension, type 2 diabetes mellitus, BMI of
25.84 kg/m?, two pregnancies, no long-term use of estrogen supplements, no family history of colon cancer, endometrial
cancer, breast cancer or ovarian cancer, and denied any history of smoking.

In 2018, she has been menopausal for five years, underwent diagnosis and curettage due to persistent postmenopausal
vaginal bleeding. Histological examination confirmed an adenomatous polyp with local glandular epithelial dysplasia.
Magnetic Resonance Imaging (MRI) revealed irregular signal shadows in the uterine cavity, measuring approximately
2.6cm1.8cm3.0cm, and a slightly enhanced 1.6cm*1.4cm mass on the posterior uterine wall. There was no apparent
invasion, no pelvic lymph node enlargement, and both ovaries appeared normal (Figure 1). Based on the examination
findings and the patient’s decision, a total laparoscopic hysterectomy and bilateral salpingectomy were performed in
August (Figure 2). Although the option to concurrently remove bilateral ovaries was available due to the patient’s health
condition, she declined. During the operation, erosive changes in the endometrium were observed, and a rapid intrao-
perative pathology examination indicated atypical hyperplasia of the endometrium. Subsequent permanent postoperative
histopathology revealed well-differentiated endometrioid adenocarcinoma (T1aNOMO) (Figure 3), eliminating the need
for adjuvant treatment. In the postoperative follow-up period, serum CA153 levels first increased on December 24, 2019,
followed by elevations in CA125 on January 4, 2020, and HE4 on November 9, 2020. Tumor markers exhibited a slow-
growth trend, but there were no accompanying symptoms, signs, or imaging evidence of tumor recurrence.

Later, the patient exhibited signs of decreased appetite and progressive weight loss. Pelvic color Doppler ultrasound
and pelvic MRI, conducted for the first time on March 5, 2021, revealed the presence of a pelvic mass. Subsequent MRI
on May 17, 2021, displayed an irregular mixed signal mass measuring about 4.6cm3.2cm4.2cm on the vaginal stump and
the anterior aspect of the rectum. A PET-CT on May 28, 2021, described a soft tissue mass located in the vaginal stump
and the anterior rectum, raising suspicions of tumor recurrence. The triad examination confirmed a mass approximately
Scm in diameter in the anterior rectum. Electing for reoperation on June 12, 2021, the surgical procedure uncovered
extensive tumor metastasis in the pelvic and abdominal cavities, involving the peritoneum, greater omentum, liver,

spleen, hepatorenal recess, rectum, colon, mesentery, and right diaphragm. Cytoreductive surgery was performed,

Figure 1 2018.07.26 MRI.
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Figure 2 2018.08.05 laparoscopic image.

Figure 3 2018.08.05 HEx40.

resulting in the absence of gross residual lesions. Postoperative pathology indicated moderately differentiated ovarian
serous papillary carcinoma, with cancer tissues detected in other excised pelvic and abdominal lesions (Figure 4).
Therefore, the patient commenced six cycles of TP (paclitaxel and carboplatin) chemotherapy starting from June 28.

Considering the patient’s rapid onset of endometrial and ovarian cancers, a genetic test was recommended, revealing
germline pathogenic variants in BRCA2, PALB2, RECQL4, and a TP53 somatic pathogenic variant, with HRD
(homologous recombination deficiency) (-) and MMR (mismatch repair) (-). Due to the BRCA2 pathogenic variant,
the patient underwent bilateral breast examination, revealing no abnormalities. Despite recommendations, the patient and
her family declined preventive mastectomy.

Unexpectedly, on March 7, 2022, a grade 4A mass was detected in the patient’s right breast by Doppler ultrasound.
Subsequently, on March 9, 2022, a radical mastectomy was performed on the right side, accompanied by prophylactic
mastectomy on the left side. Pathological results indicated ductal carcinoma in the right breast and normal breast tissue in
the left breast (Figures 5 and 6).

Currently, the patient is undergoing treatment and follow-up with targeted drugs such as Olaparib.
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Figure 4 2021.06.16 HEx40.

Figure 5 2022.03.09 right breast HEx40.

Discussion
Endometrial cancer (EC) is one of the most common gynecological tumors, and its incidence rate is increasing
every year. EC often manifests as irregular vaginal bleeding. A few patients have no obvious symptoms.® EC almost
always shows growth into the uterine cavity with necrosis. A small portion of the atrophic uterus may also diffusely
infiltrate the muscle.” Genetic testing is helpful for individualized and accurate treatment of patients with EC.

In this case report, we described a patient with well-differentiated EC, a low-risk type, with no family history of
tumor or genetic disease. Both ovaries were retained during total laparoscopic hysterectomy and bilateral salpingectomy
based on the requirements of the patient and her family. Moderately differentiated serous papillary carcinoma of the
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Figure 6 2022.03.09 left breast HEx40.

ovary was diagnosed two years after the operation. The patient was advised to undergo genetic testing, which showed
BRCA2, PALB2, RecQL4 germline pathogenic variants, and 7P53 somatic pathogenic variant. No abnormality was found
in breast examination, and the patient and her family refused preventive mastectomy. Nine months later, the right breast
mass was found by color Doppler ultrasound, and the right breast radical mastectomy + left breast preventive resection
were performed. The pathological results indicated right breast intraductal cancer and left breast normal tissue.

Three primary malignant tumors in a single patient are relatively rare. In the present case, timely genetic testing and
appropriate intervention at the first diagnosis of EC in 2018 may have prevented the subsequent end-stage ovarian cancer
and breast cancer.

From this case, we can summarize the following based on literature review. First, genetic testing is critical for patients with
multiple primary cancers. For patients with endometrial cancer, ovarian cancer and breast cancer, which are hormone-related
tumors, genetic testing should be performed regardless of pathological type and differentiation degree, and timely preventive
surgical resection should be performed, if necessary. Second, to improve the awareness of the recognition of multiple primary
cancers, close follow-up of tumors with the same mechanism is required to avoid missed diagnosis and misdiagnosis.

Genetic testing plays an important role in the prevention, diagnosis, treatment and follow-up of cancer patients.'® BRCA2
is a tumor suppressor gene that is critical for homologous DNA repair. It is located on chromosome 13, 13q12 Position 3, with
a total length of 84,193 bp. BRCA?2 is a familial breast cancer/ovarian cancer susceptibility gene that was discovered after
BRCA1."" A study reported that the cumulative lifetime risk of ovarian cancer in women with BRCA2 gene pathogenic variant
is 16.5%.'> Germline pathogenic variants, including BRCA1/2, RAD51C, RAD5ID, BRIPI, PALB2, ATM and Lynch
syndrome-related genes (MLHI, MSH2, MSH6, PMS2, EPCAM), can increase the risk of epithelial ovarian cancer.'* '
Approximately 1-5% of breast cancers are attributed to inherited pathogenic variants in BRCAI or BRCA2.'® It has been
reported that BRCA2 has pathogenic variant defects due to which double-stranded DNA cannot be repaired, resulting in an
increase in p53 level, apoptosis and cell cycle arrest.'” P53 is an important anti-cancer gene. Wild-type P53 causes apoptosis of
cancer cells to prevent cancer development. It also helps to repair cellular defects. Pathogenic variants of p53 can increase
carcinogenesis.'® PALB2 is a BRCA2-interacting protein. Functional deletion of the familial PALB2 gene is a predisposing
factor for breast cancer. PALB2 is a significant breast cancer susceptibility gene, and germline PALB2 pathogenic variants are
associated with ovarian, pancreatic and male breast cancers.'” As a member of RecQ helicase family, RecQL4 plays an
important role in maintaining genomic stability. Its absence can lead to ontogeny, premature aging and tumor susceptibility.*’
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The case review aligns with literature findings, affirming the link between genetic testing and clinical diseases.
Combining literature insights and this case, along with the latest information, we suggest that women with pathogenic
mutations in BRCA2 and other genes should focus on monitoring the primary sites of multi-gene cancers, such as the
endometrium, ovaries, and breast.

Conclusions

Genetic testing may be necessary for cancer patients. For women with BRCA2 and other gene pathogenic variants, once
a tumor is found, regular examination and follow-up of endometrium, ovary, breast and other polygenic cancer-prone
sites is recommended. Moreover, timely preventive surgical resection should be performed, if necessary. With the
continuous development of gene detection technology, it is expected that new targets for the occurrence and development
of polygenic carcinoma will be found in the future to guide clinical practice.
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