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TPS53 gene mutation in lymphoepithelioma-like carcinoma
of the breast with thyroid cancer: A case report
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Abstract. Globally, breast cancer is the most common malig-
nancy among women and thyroid cancer is also one of the
common cancer types among women. Patients with breast
cancer exhibit a higher incidence of thyroid cancer than that
noted in the general population. The exact mechanism of
multiple tumors remains elusive. In the present study, the case
of a patient with multiple tumors harboring gene mutation is
reported. Specifically, a patient with lymphoepithelioma-like
carcinoma of the breast (LELC-B) and thyroid cancer is
described. It was hypothesized that the short interval between
the onset of these two types of malignant tumor may be related
to the TP53 gene mutation status of the patient. To date, a
specific relationship between gene mutations and multiple
tumors is yet to be determined. Therefore, additional studies
are required to address this topic.

Introduction

Globally, breast cancer is the most common malignancy
among women, and thyroid cancer is also one of the common
cancer types among women (1). When one disease arises, the
risk of developing the other disease increases (2). This bidirec-
tional relationship has been reported; however, the underlying
reasons for this co-occurrence remain unclear (3). A study has
suggested that these cancer types may share some common
etiologies, including gene levels, hormonal factors and envi-
ronmental and therapy-related factors (4). The present study
mainly focused on the gene mutation field.
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Lymphoepithelioma-like carcinoma (LELC) is a rare
malignant epithelial neoplasm that often occurs in the naso-
pharynx (5). LELC of the breast (LELC-B) is very specific
with regard to its clinical setting. LELC-B is characterized
by notable lymphatic proliferation, infiltration and undif-
ferentiated carcinoma tissue. Since this disease is rare in the
breast and thus few cases have been reported, follow-up and
summary are particularly important. In the present study, the
case of a patient who had LELC-B along with thyroid cancer
is reported. A full series of genetic testing was performed to
explore the root cause of the disease. The following case is
presented in accordance with the CARE reporting checklist.

Case report

A 56-year-old postmenopausal woman who had a left breast
tumor was admitted to The Department of Breast Surgery at
The Second Hospital of Dalian Medical University (Dalian,
China) in May, 2020. Ultrasound, molybdenum target and
magnetic resonance imaging examinations revealed the pres-
ence of a tumor at the aforementioned location, which was
1.0x0.8 cm in size (Fig. 1). The tumor was graded Breast
Imaging Reporting and Data System 4B according to the
common diagnostic grading system for breast imaging, devel-
oped by the American Society of Radiology (6). Subsequent
thyroid ultrasound examination indicated a 0.43x0.46 cm
mass in the middle and lower poles of the left thyroid (Fig. 2).
Computed tomography of the thorax and abdomen indicated
a lack of distant metastases (Fig. 3). The patient exhibited
no notable previous medical history or family history. Crude
needle biopsy of the left breast tumor indicated LELC-B. The
thyroid tumor fine needle biopsy revealed papillary carcinoma.
Since each disease develops differently, after full communica-
tion with the patient, breast tumor surgery was selected as the
first treatment step. Therefore, the patient underwent left breast
mastectomy and sentinel lymph node biopsy. Based on the
histopathological and immunohistochemical findings (based
on experiments performed by The Department of Pathology
at The Second Hospital of Dalian Medical University), which
were negative for estrogen receptor, progesterone receptor
and receptor tyrosine-protein kinase erbB-2 (Fig. 4), the
patient was diagnosed with LELC-B (triple negative), staged
as pTINOMO. In large areas of hematoxylin-eosin-stained
tissue, the tumor cells were scattered in the dense lymphocyte
background with a large cell volume, rich cytoplasm, vesicular
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Figure 1. (A) Ultrasound image of the breast. (B) Molybdenum target image. (C) Magnetic resonance imaging examinations of the breast.

nucleus and apparent nucleolus (Fig. 5). Pathological staging
was defined according to the tumor staging criteria established
by the American Joint Committee on Cancer (AJCC) (7).
After 3 weeks, radical resection of the left thyroid cancer was
performed. According to the postoperative pathological report
of the thyroid tumor, the tumor was 0.4 cm in diameter and had
metastasis in the central cervical lymph nodes. According to the
AJCC guidelines (8), the clinical diagnosis was papillary carci-
noma of the left thyroid (pT1N1MO). Postoperatively, the patient
received 8 cycles of adjuvant chemotherapy based on the phar-
morubicin combined with cyclophosphamide (EC)-Taxol (T)
regimen. This regimen consisted of 4 cycles of pharmorubicin
(90 mg/m?) and cyclophosphamide (600 mg/m?) administered
successively with 4 cycles of docetaxel (90 mg/m?) administered

intravenously every 21 days. The surface area of the patient
was 1.607 mg/m?, so the specific dosing of pharmorubicin
was 145 mg, of cyclophosphamide was 1 g and of docetaxel
was 145 mg. By November 2024, no disease was noted in the
follow-up after initial diagnosis and surgical treatment, and
the patient still had a good prognosis. The timeline of the case
presentation is presented in Fig. 6.

Due to the short interval between the onset of the two
types of malignant tumors, a full range of genetic testing
was performed, including germline and somatic mutations.
Breast tumor paraffin sections and blood samples were used
for genetic testing. The test used probe hybridization capture
and Illumina high-throughput sequencing to detect all exonic
and some intronic regions of 830 genes. The gDNA was
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Figure 2. Ultrasound image of the thyroid.

Figure 3. (A) Computed tomography of the thorax. (B) Computed tomog-
raphy of the abdomen.

extracted from the tissue samples and blood using the AllPrep
DNA/RNA mini kit (Qiagen, Inc.; cat. no. 80204). The gDNA
was tested for fragment size, quality and total concentration
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Figure 4. Pathology detecting the expression of (A) the estrogen receptor,
(B) the progesterone receptor and (C) the receptor tyrosine-protein kinase
erbB-2 (magnification, x20).

using a 2200 Bioanalyzer (Agilent Technologies, Inc.). The
gDNA library was constructed using the KAPA Hyper kit
(KAPA Biosystems; Roche Diagnostics). The concentrations
of the libraries were measured using the Qubit 3 (Thermo
Fisher Scientific, Inc.). The capture probes were designed
using a tiling method and were custom-synthesized by
Agilent Technologies, Inc,. The gDNA library was enriched
for the target regions using the designed capture probes.
The enriched libraries were amplified with the P5/P7
primers. After quality control with the 2200 Bioanalyzer,


https://www.spandidos-publications.com/10.3892/ol.2025.14993

4 SUN et al: MULTIPLE TUMORS WITH TP53 GENE MUTATION

Table I. Results of gene mutation analysis.

Mutation Nucleotide Amino acid Frequency Transcript
Gene type change change (%) Chromosome  Exon accession no.
TP53 Missense mutation ~ ¢.844C>T p.Arg282Trp 45 17 8/11  NM_001126112.2
MET Missense mutation  ¢.1592C>G  p.Ser531Cys 74 521  NM_001127500.2
FAT3 Missense mutation  ¢.5382C>A p-Ser1794Arg 7.1 11 9/25 NM_001008781.2
ATR Missense mutation  ¢.3227A>G  p.His1076Arg 6.5 16/47 NM_001184.3
ABCB4  Missense mutation  ¢.2057A>G  p.Asp686Gly 53 7 16/28 NM_018849.2
|
[2020.05.13 ] [ Patient was admitted to our center. J
4

Figure 5. Hematoxylin-eosin staining of lymphoepithelioma-like carci-
noma of the breast. In large areas, the tumor cells are scattered in the dense
lymphocyte background with a large cell volume, rich cytoplasm, vesicular
nucleus and apparent nucleolus (magnification, x20).

quantification was performed using Qubit 3 and the gPCR
NGS library quantification kit (Agilent Technologies, Inc.).
All libraries were diluted according to the manufacturer's
instructions (the starting concentration was 1.5 nM and the
final loading concentration was 200 pM) and were mounted on
the I1lumina NovaSeq 6000 platform (NovaSeq 6000 S1 Flow
Cell; lot no. 20911202) for high-throughput sequencing using
the NovaSeq 6000 S1 Reagent Kit v1.5 (lot no. 20028317,
[llumina, Inc.), and the sequencing strategy was PairEnd150.
Tissues were sequenced at a 500X depth. Sequencing data
in the FASTQ format were aligned to the human reference
genome (hg19) using the BWA v.0.7.10 software (https://github.
com/lh3/bwa). Single nucleotide variants (SNVs) were
detected using the Mutect v3.1 software (https://gatk.
broadinstitute.org/hc/en-us/articles/360037593851-Mutect2).

Insertions and deletions of short fragments were detected
using strelka2 v2.0.17 software (indel) (https://github.
com/Illumina/strelka). All detected SNV and indels were
confirmed by Integrative Genomics Viewer v2.3.34 (https:/igv.
org) to obtain a final list of SN'Vs and indel mutations. SN'Vs
and indels were annotated using Variant Effect Predictor v92.4
(https://grch37.ensembl.org/info/docs/tools/vep/index.html).

Structural variant testing was performed using an internally
improved version of CREST (9). Copy number variation
detection was performed using Control Free-C version 8.0
(https://github.com/BoevaLab/FREEC). This testing detected

N
Right breast tumor fine needle biopsy:benign lesion.

2020.05.15 Left breast tumor minimally invasive rotary resection
LELC-B (triple negative).
J
N
2020.05.19 Patient underwent right breast segment resection
and left breast total mastectomy and SLNB.
'3 )

2020.06.11 Patient underwent radical resection of the left

thyroid cancer.

Vs

2020.07.01

Patient received adjuvant chemotherapy based on
the EC-T regimen.

[ 2024.11 ] [ No disease is found.

l

Figure 6. Timeline of the case presentation. LELC-B, lymphoepithelioma-like
carcinoma of the breast; SLNB, sentinel lymph node biopsy; EC-T, pharmo-
rubicin and cyclophosphamide-Taxol.

TP53, MET, FAT3, ATR and ABCB4 missense mutations and
the absence of germline mutations (Table I).

Discussion

The case of a special type of breast cancer (LELC-B) along
with thyroid cancer is reported in the present study. LELC is an
undifferentiated carcinoma composed of malignant epithelial
cells with a large lymphocyte background. LELC can occur in
various organs such as the stomach, skin, uterine cervix, skin,
trachea, lung and urinary bladder (10). Although LELC-B
was initially described in 1994 by Kumar and Kumar (11), to
the best of our knowledge, <40 cases have been reported to
date (12). Moreover, no clear guideline has been reported to
define the optimal oncological treatment for this cancer type.
Therefore, the treatment of LELC-B is generally based on
published case reports as well as clinical experience. Based
on the cases reported in the literature and the present case, it
can be deduced that the clinical manifestations of LELC-B
are similar to those of common invasive breast cancer (13).
Considering the possibility of the local spread and lymph
node metastasis in LELC-B, it is recommended that measures
should be implemented to control potential distant spread
and to ensure that surgery combined with systemic therapy is
performed. In the present study, the patient underwent an EC-T
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regimen for adjuvant chemotherapy. To date, the patient has
not developed a new disease and has an optimal prognosis.

Breast and thyroid cancer have been shown to occur as
multiple primary tumors more frequently than is expected in
women. Specifically, epidemiological studies have found an
increased incidence of breast cancer in women with thyroid
cancer, as well as an increased incidence of thyroid cancer in
women with breast cancer (14). Certain studies have suggested
that the simultaneous occurrence of these cancer types may
share some etiologies, including gene level, hormonal factors,
environmental and therapy-related factors (4,15). However,
the specific risk factors have not been determined for the
coexistence of these two cancer types. Both breast and thyroid
glands are endocrine organs and are regulated by the hormone
hypothalamic-pituitary axis. Therefore, a study has shown
that increased estrogen or other female hormone levels may
increase the risk of thyroid cancer (16). Similar hormonal
mechanisms affect the risk of both cancer types (17). In addi-
tion, gene mutations may also lead to the co-occurrence of
these cancer types. The breast and thyroid glands may share
common gene mutations that are responsible for the develop-
ment of both diseases. This could also explain why the time
interval between these two malignancies was very short in the
present study. A previous clinical study has demonstrated that
the subsequent treatment of breast cancer does not result in an
increased risk of thyroid cancer and vice versa (3).

According to the case reported in the present study, it is
suggested that thyroid tissue examinations should be regularly
performed on patients with breast cancer due to generally higher
prevalence of thyroid cancer. This is very beneficial to patients
and it is always prudent to detect and treat diseases as early
as possible. In addition, in the present case report, the type of
LELC-B was triple negative and the axillary lymph nodes had
not metastasized; therefore, the patient did not receive hormonal
therapy and radiotherapy. It has been shown that the majority of
triple-negative breast cancer cases have a family history of breast
cancer. The patient reported in the present study exhibited the
triple-negative pathological type and had no family history of
malignancy; therefore, it was concluded that the occurrence of
LELC-B and thyroid cancer in this patient was due to the gene
mutations. A published study has shown that multiple tumors
are unique and their clinical features, treatment strategies and
prognosis are notably different from those of single tumors, and
the majority of multiple tumors exhibit genetic differences (18).
Therefore, patients with multiple tumors may possess gene
mutations. It is suggested that gene detection in patients with
multiple tumors should be improved. This can aid the under-
standing of the pathogenesis of the disease and the selection of
the appropriate treatment for patients.

Gene testing on the patient reported in the present study
indicated TP53 gene mutation. Mutations in MET, FAT3,
ATR and ABCB4 were also noted; however, the effect of
these mutations on protein function is not yet clear. TP53,
encoding the tumor suppressor protein p53, is the most
frequently mutated gene across all cancer types and its
mutation or deletion can cause genomic instability and cell
proliferation (19). A previous report has suggested that TP53
mutations are found in up to 40% of papillary thyroid cancer
cases, and in 30% of breast cancer cases (20). Typically, TP53
point mutations are located in the region between exons 5
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and 8. Gene mutation is one of the key factors leading to
tumorigenesis. In triple-negative breast cancer, the mutation
rate of TP53 gene is high and the common type of mutation is
the missense mutation (21). This leads to the loss of function
of the p53 protein, which in turn causes cancer cells to grow
and metastasize. TP53 mutations are associated with poor
prognosis in patients with breast cancer; however, LELC-B
exhibits an improved prognosis compared with breast cancer
and close follow-up of these patients is particularly impor-
tant. In addition, TP53 gene mutations also occur frequently
in aggressive thyroid cancer. TP53 gene mutations provide
a favorable environment for tumor occurrence and develop-
ment and aid the ability of tumor cells to escape surveillance
and promote proliferation and invasion (22).

In the present study, the TP53-p.Arg282Trp mutation
in the patient sample was located in the LSH2 region of the
DNA binding domain (DBD) of the p53 protein. It has been
reported that this mutation changes the conformation of the
DNA binding surface of the p53 protein and reduces the
DNA-binding ability of this protein, which loses its transcrip-
tional activation function (23). TP53 gene mutations may be a
causal agent linking synchronous breast and thyroid tumors.
It has been shown that TP53 mutations and hypoxia-mediated
metabolic alterations can lead to the acidification of the tumor
microenvironment and to the reshaping of their immune
pattern, which promotes cancer cell proliferation (24). This
could be a potential therapeutic target for cancer. The genetic
test results from the present case did not indicate that gene
mutations were negatively associated with immunity; there-
fore, immunotherapy may be considered if recurrence occurs
in the follow-up period.

In conclusion, LBLC-B complicated with thyroid cancer
is very rare. Furthermore, a significant TP53 gene mutation
occurred in the patient reported in the present study. Whether
the mutation of the TP53 gene in this patient sample will cause
other diseases is not currently known; it should be further
monitored via follow-up. At present, there is no clear specific
relationship between these gene mutations and multiple
tumors, which requires further research.
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