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Abstract. Gastric‑type endocervical adenocarcinoma (GEA) 
is an uncommon form of uterine cervical adenocarcinoma 
with an unfavorable prognosis. The tumor consists of glands 
exhibiting a morphological resemblance to gastric cells and 
occasionally manifests features akin to pancreaticobiliary 
mucinous adenocarcinoma. GEA differs from the typical 
cervical cancer, particularly in its lack of association with the 
human papillomavirus. Immunophenotypic analysis suggests 
intestinal differentiation. The present study reports two cases 
of GEA occurring in postmenopausal individuals who were 
diagnosed in Lishui Central Hospital (Lishui, China) between 
January 2015 and January 2023. Microscopic examination 
revealed cysts lined with mucinous cells within the tumors. 
Immunohistochemical assays confirmed the positivity of the 
tumors for cytokeratin 7, mucin (MUC)5AC, and mutant tumor 
protein p53, while the results were negative for tumor suppressor 
p16, and in one case for paired box protein 8, consistent with 
characteristics of mucinous adenocarcinoma originating 
from the gastrointestinal tract. Programmed death‑ligand 1 
expression was also negative. The proto‑oncogene K‑ras was 
identified using amplification refractory mutation system 
polymerase chain reaction. Both cases were negative for muta‑
tions in codons 12 and 13 of exon 2, codon 61 of exon 3 and 
codon 146 of exon 4, but were positive for wild‑type K‑ras. 
Clinical follow‑up revealed a potential association between 

histopathological features and resistance to chemotherapeutic 
drugs. The infrequency of this tumor type may contribute to 
diagnostic challenges.

Introduction

Malignancies in the uterine cervix arise from the 
epithelial lining, resulting in squamous carcinoma and adeno‑
carcinoma (1,2). Cervical cancer, predominantly of squamous 
epithelial origin, is linked to high‑risk human papillomavirus 
(HPV) infection. The high incidence of squamous cell cervical 
carcinoma is attributed to HPV, offering an opportunity for 
global eradication through HPV vaccination (3). HPV tests, 
including HPV DNA and thin‑prep cytology test (TCT) 
screening, aid in the early detection of cervical squamous 
epithelial lesions. With the implementation of the HPV 
vaccine, cervical squamous cancer rates have been decreasing. 
The PATRICIA trial, suggested that following the use of the 
bivalent anti‑type 16 and 18 HPV vaccine in ~9,000 vaccinated 
women aged 15‑25 years, high‑grade cervical intraepithelial 
neoplasia (CIN2+/CIN3+) incidence was reduced compared 
with that in controls. Also cross‑protection against persistent 
infection was found with the non‑vaccine oncogenic HPV 
types 31, 33 and 45 at ~3 years after complete vaccination. 
CIN2+ associated with HPV‑16/18 was reduced by 93% and 
CIN2+ associated with HPV‑31/33/45/52/58 was reduced by 
53% (4,5).

According to the 2020 World Health Organization 
Classification (4), cervical adenocarcinomas form a spectrum 
from well‑differentiated adenoma malignum (mucinous variant 
of minimal deviation adenocarcinoma) to poorly differenti‑
ated, invasive gastric‑type adenocarcinoma (6,7). The gastric 
type cervical cancer encountered in the present study is often 
overlooked due to its rarity. Notably, endocervical carcinoma, 
specifically gastric‑type cervical adenocarcinoma, is unre‑
lated to HPV infection. Gastric‑type adenocarcinomas (GASs) 
constitute a heterogeneous group of tumors with varying 
morphological features, presenting challenges in diagnosis (8). 
Between January 2015 and January 2023, two cases of gastric 
endocervical adenocarcinoma were diagnosed and the patients 
were admitted to Lishui Central Hospital (Lishui, China). 
The present study describes the pathological findings and 
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immunostaining of relevant markers, providing a comparison 
with previously published data. The profile contributes insights 
for future diagnoses and aims to improve the understanding 
the underlying mechanisms of tumor genesis.

Immunohistochemically, clinical specimens in the present 
study were tested for mucinous adenocarcinoma biomarkers, 
along with the mutant forms of tumor suppressor genes 
tumor protein p53 (p53) and p16. The K‑ras proto‑oncogene, 
frequently mutated in tumors of various histological 
origins  (9,10), was assessed using an enriched polymerase 
chain reaction (PCR) method for point mutation tests and 
restriction fragment length polymorphism, amplification 
refractory mutation system (ARMS). This method measured 
K‑ras genotypes, providing data to screen parameters for diag‑
nosis and predict clinical outcomes in the rare gastric‑type 
endocervical adenocarcinoma (GEA) tumor.

Case report

Case presentation. Between January 2015 and January 2023, 
two cases of GEA were diagnosed at Lishui Central Hospital. 
The general information of the two patients is summarized in 
Table I.

Case  1. A 52‑year‑old woman observed an increase 
in vaginal discharge, which was watery and white, in 
January 2015. There was no itching in the external genital 
area, but discomfort was felt in the lower abdomen. A 
pelvic computed tomography (CT) scan showed a mark‑
edly enlarged cervix, with a cystic solid mass measuring 
~5.4x4.1x7.6 cm. The boundaries of the mass were unclear, 
and the contrast‑enhanced scan displayed uneven enhance‑
ment. The possibility of cervical malignancy could not 
be ruled out. TCT results were negative, while tumor 
markers indicated elevated cancer antigen (CA)125 levels 
at 497.3 U/ml (normal range, 0‑35 U/ml) and CA19‑9 levels 
at 2,339.4 U/ml (normal range, 0‑37 U/ml). A high‑risk HPV 
test using the Hybrid Capture 2 assay (HC2; Digene; Qiagen, 
Inc.) was also negative. After admission to the hospital, the 
patient underwent a radical removal of the uterus and bilat‑
eral adnexa, with pelvic cavity cleaning.

Upon histological examination, at low magnification, the 
tumor appeared to consist of dilated cysts or glands with 
stromal infiltration. These cysts were lined by a single‑ or 
multi‑layered mucinous epithelium. At high magnification, 
the cells showed varying degrees of atypia, with clear or pale 
cytoplasm, vesicular nuclei and prominent nucleoli. The cells 
exhibited distinct borders. Immunohistochemical markers 
play a crucial role in determining the molecular characteris‑
tics and behavior of tumors. In this case, positive expression 
of cytokeratin (CK)7, mucin (MUC)5AC, and p53 suggested 
specific features of the tumor; in cervical HPV‑associated 
adenocarcinoma, p53 is expressed in its wild‑type form, while 
in cervical gastric‑type adenocarcinoma, p53 is expressed as 
a mutant variant. While negative results for estrogen receptor 
(ER), progesterone receptor (PR) and paired box protein 8 
(PAX8) indicated the absence of markers associated with other 
types of tumors or conditions.

The final pathological diagnosis indicated nodular 
moderate‑ to poorly differentiated adenocarcinoma of the 

gastric type, infiltrating all layers of the cervical wall without 
breach of the serosa. Observations noted cancer thrombi 
within blood vessels and nerve involvement.

In July 2021, the patient commenced radiotherapy using 
a pelvic intensity‑modulated radiation therapy field covering 
both the primary focus and pelvic lymphatic drainage area. 
The treatment involved the following parameters: 6 MV 
X‑rays; source‑axis distance, 100 cm; 95% planning target 
volume, 50  Gy/25 fractions, 5 fractions/week; cisplatin, 
79 mg/week administered over five cycles with a cycle per 
week. Subsequently, the patient underwent chemotherapy 
at ~1‑month intervals in August, September and October 2021. 
The chemotherapy regimen included 500 mg albumin‑bound 
paclitaxel (day 1) and 48 mg cisplatin (days 1‑3), with one cycle 
being 3 weeks.

The patient was readmitted to the hospital in March 2022, 
with symptoms of abdominal distension, abdominal pain and 
cessation of gas passage for 1 day. An emergency abdominal 
CT scan revealed post‑cervical cancer surgery changes, such 
as thickening and exudate in the presacral soft tissues and 
perirectal fascia, along with widespread thickening of the 
omentum and fascia. These findings raised concerns about 
the possibility of metastasis. The patient who was alive with 
disease ultimately declined further radiation and chemo‑
therapy, and follow‑up revealed that the patient is currently 
self‑administering traditional Chinese medicine.

Case 2. A 47‑year‑old woman presented to Lishui Central 
Hospital in March 2021 with the chief complaint of persistent 
vaginal bleeding for 2 months. An ultrasound examination 
revealed a low echogenic mass measuring 61x41x39 mm in 
the posterior wall of the cervix, with unclear borders. Pelvic 
magnetic resonance imaging revealed irregular cervical 
thickening and multiple internal cystic lesions, some with 
separations. Tumor marker levels indicated potential cervical 
malignancy, with CA125 at  497.30  U/ml and CA19‑9 
at 2,339.40 U/ml. The patient underwent a radical removal of 
the uterus and bilateral adnexa with pelvic cavity cleaning.

Microscopic examination revealed a tumor consisting of 
variable‑sized cysts with diverse architectures, ranging from 
well‑differentiated dilated glands lined by mucinous epithe‑
lium to a cribriform pattern. At high magnification, tumor 
cells displayed pale cytoplasm and cytologic atypia, varying 
from mild to severe. Lymphovascular invasion was observed, 
indicating the presence of tumor cells within lymphatic or 
blood vessels, which is an important prognostic factor for 
tumor spread and metastasis. Immunohistochemical analysis 
showed negative results for ER, PR, and p16, indicating their 
absence in the tumor cells. Positive staining was observed for 
MUC5AC, p53, PAX8 and CK7.

Following surgery, the patient underwent whole pelvic 
intensity‑modulated radiotherapy of 48  Gy/24 fractions 
starting in July 2021, with subsequent sessions 11 days later and 
then at ~1‑month intervals in August, September and October 
2021. After ruling out contraindications, the patient received 
intravenous chemotherapy with 400 mg albumin‑bound pacli‑
taxel and 500 mg carboplatin for 3 weeks. However, recurrence 
occurred 1 year later. During a telephone follow‑up, it was 
learnt that the patient who was alive with disease is currently 
considering whether to enroll in a clinical trial.
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Methods. An analysis was conducted on cases of GEA a rare 
tumor encountered at Lishui Central Hospital, with only two 
cases identified over an 8‑year period.

Pathological findings. It is noteworthy that both patients were 
in the menopausal age group, distinguishing them from the 
more common squamous cell carcinoma (SCC) observed 
in younger individuals. The diagnosis of adenocarcinoma, 
supported by the presence of cysts lined with mucinous 
epithelium and glands with stromal infiltration, was confirmed 
as GEA through the immunohistochemical data. In case 1, 
GEA was diagnosed based on clinical and histopathological 
examination of the lesion obtained from hysterectomy speci‑
mens. Aggressive tumor behavior, characterized by perineural 
invasion and intravascular thrombus, was observed. In case 2, 
in addition to the morphological features of cervical adenocar‑
cinoma, lymphovascular invasion was identified in the tumor.

Microscopic observation. Microscopically, the tumor was 
composed of cysts of variable sizes with diverse architectures, 
from well‑differentiated dilated glands linked by mucinous 
epithelium to a cribriform pattern. At low magnification, the 
tumor was comprised of dilated cysts or glands with stromal 
infiltration, lined by a single‑ or multi‑layered mucinous 
epithelium (Fig. 1A). At high magnification, tumor cells were 
observed to show pale cytoplasm and cytologic atypia with 
mild or severe degrees. The morphological appearances of the 
tumor cells differed from usual HPV‑related cervical adeno‑
carcinomas, as apical mitotic figures and apoptotic bodies 
were not always present (Fig. 1B). The clinical details are 
presented in Table I, and the representative histopathological 
findings of the patients are depicted in Fig. 1. Cervical surgical 
specimens for analysis were retrieved from the archival 
specimen registry at the Department of Pathology, Lishui 
Central Hospital, and microsections of 2 mm were prepared 
using a Leica machine (RM2245; Leica Microsystems, Inc.) 
and mounted on clean glass slides. Sections were fixed with 
4% paraformaldehyde and stained with hematoxylin and eosin 
(H&E) at room temperature for 1 h, before review under a 
microscope (BX40‑72H02; Olympus Corporation).

Immunohistochemical staining. Table  II outlines the 
markers to be detected and the sources of the commercial 
antibodies employed in this study. Immunohistochemical 
staining was conducted according to a previously described 
method (10,11), with slight modifications. Microsections were 
dewaxed, and antigenic epitopes were decrosslinked by heating 
at 95˚ for 5 min. After drying, the sections were co‑incubated 
with primary antibodies, diluted at a ratio of 1:100, at room 

temperature overnight. Subsequently, these were conjugated 
with labeled secondary antibodies and developed using a 
DAB kit. Tumor suppressor p53 staining that was entirely 
negative or strongly and diffusely positive (with a proportion 
of tumor cell nuclei >80%) was considered mutation‑type. By 
contrast, heterogeneous staining of p53 was considered wild-
type (11,12). Histological markers CK7 and MUC5AC were 
assessed and showed cytoplasmic staining. For p16, diffuse 
cytoplasmic staining was considered positive, while corre‑
sponding focal or patch staining was deemed negative. Despite 
HIK1083 being considered as an immunohistochemical 
marker of gastric‑type differentiation (13), it was not utilized 
in this study due to limitations in departmental funding and 
resources.

Detection of mutant proto‑oncogene K‑ras with ARMS‑based 
PCR
Primer design and ARMS PCR protocol. The sequences of the 
ARMS primers used for the mutation detection are as previ‑
ously described (9). Each PCR utilized one ARMS primer and 
a common reverse primer for mutation detection.

PCR amplification. The test was conducted as previously 
reported (14), with some modifications. For each reaction, 5 µl 
of a supernatant containing genomic DNA as a template was 
added to a final volume of 50 µl. This volume included 1 µl of 
a 25 pmol reverse primer, 1 µl of a 12.5 pmol control forward 
primer, 1 µl of a 25 pmol control reverse primer, 50 mM KCl, 
10 mM Tris‑HCl (pH 8.3), 1.2 mM MgCl2, 200 µM deoxy‑
nucleoside triphosphates and 2 units of Taq DNA polymerase. 
The reaction was performed in a DNA Thermolyne (Thermo 
Fisher Scientific, Inc.) with the following program: Initial 
denaturation at 95˚C for 5 min, followed by 25 cycles of dena‑
turation at 95˚C for 25 sec, annealing at 64˚C for 20 sec and 
elongation at 72˚C for 20 sec. Subsequently, 30 cycles were 

Table I. General information on the cases entering the study.

		  Age,	 Clinical	
Case no.	 Sex	 years	 findings	 HPV

1	 Female	 52	 Watery vaginal	 Negative
			   discharge
2	 Female	 47	 Vaginal bleeding	 Negative

HPV, human papillomavirus.

Figure 1. Representative microscopic views of the lesions in the two patients 
with gastric‑type endocervical adenocarcinoma. (A) In case 1, the glands in 
the tumor exhibited slight irregularities, with enlarged nuclei in the tumor 
cells, accompanied by visible nucleoli. The cytoplasm of the cells was 
abundant with the existence of acidophilia (eosinophilia) and transparent 
regions. (B) In case 2, the nuclei of the tumor cells were enlarged, with an 
increased nuclear‑to-cytoplasmic ratio. The enlarged nuclei were composed 
of prominent nucleoli. The morphology in the cytoplasm appeared similar to 
(A). Scale bar, 20 µm.
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performed with denaturation at 95˚C for 25 sec, annealing 
at 64˚C for 30 sec and elongation at 72˚C for 20 sec. The 
signals of f luorescence dyes 6‑carboxyfluorescein and 
hexachloro‑fluorescein. No signals were registered when the 
system cooled to 60˚C. The amount of amplified product was 
plotted against time to obtain a real‑time curve. The amplifica‑
tion products were verified by loading on a 0.8% agarose gel 
for electrophoresis.

Results. Only two cases of GEA were identified in the Lishui 
Central Hospital over an 8‑year period from January 2015 to 
January 2023, aligning with the low incidence of this tumor 
type. Notably, both patients were in the menopausal age 
group, unlike the more common SCC observed in younger 
individuals.

Immunohistochemistry. Relevant markers associated with 
carcinogenesis were detected immunohistochemically, the 
data and the immunostaining pattern are detailed in Table II. 
The results were classified as negative, focally positive (<50% 
cell staining) or diffusely positive (≥50% cell staining). In 
both patients, common findings included several markers 
being diffusely or focally positive, such as CK7, MUC5AC 
and mutant tumor suppressor p53 (Fig. 2). Negative markers 
included ER, PR, and PAX8. Programmed death‑ligand 1 
(PD‑L1) testing was conducted, and the tests yielded negative 
results. In case 2, negative results were found for the ER, PR, 
p16 and PD‑L1 immunohistochemical markers, while positive 
expression was found for CK7, MUC5AC, PAX8, and mutant 
p53. The data suggested an epithelial origin and a mucinous 
cell phenotype.

Positive staining for mutant p53 encoding protein using 
a specific antibody indicated abnormal expression (Fig. 3). 
Dysregulation or mutations in the p53 gene can lead to loss of 
its tumor suppressor function, contributing to tumor develop‑
ment and progression (15,16).

ARMS‑based PCR. The analysis of K‑ras oncogene muta‑
tions in the two GEA patients, as indicated by the slope shape 
curve for wild‑type K‑ras and the plateau shape for mutant 
K‑ras, suggested that K‑ras was of the wild type. No mutations 
in codon 12 and 13 of exon 2, codon 61 of exon 3 and codon 
146 of exon 4 were observed (Fig. 3).

Discussion

In the present study, two cases of GEA were examined. This 
tumor type is distinguished from common adenocarcinoma of 
the uterine cervix in terms of etiology, biological behavior and 
clinical outcome. Morphologically, the tumor is comprised 
of numerous glands, varying from well to poorly formed. 
Eosinophilic or clear cytoplasm, foamy cytoplasm, vesicular 
nuclei and prominent nucleoli characterize the tumor cells (17).

It has been postulated that lobular endocervical glandular 
hyperplasia may serve as a precursor to gastric lesions in 
GEA. Minimal deviation adenocarcinoma is considered an 
extremely well‑differentiated form of gastric‑type adenocar‑
cinoma. Compared with common cervical adenocarcinomas, 
gastric‑type adenocarcinoma is associated with a poorer 
prognosis  (18). By raising awareness of precursor and 
well‑differentiated forms of GEA, an earlier diagnosis could 
potentially be facilitated by pathologists, leading to prompt 
treatment and improved patient outcomes.

In the present study, the two patients with GEA both expe‑
rienced an unfavorable clinical outcome, as observed after 
diagnosis. The clinical manifestations and the pathological 
findings were resembling, as per immunohistochemical find‑
ings, the profile was similar except that PAX8 was positive in 
case 2 (18); this may reflect a variation in histological differen‑
tiation, but was not related to their prognosis. Both patients had 
signs of tumor expansion, notably in case 2, where lympho‑
vascular invasion was observed. The two patients underwent 
radical removal of the uterine cervix and surrounding tissues, 
and were administered radio‑ and chemotherapy afterwards. 
The patient in case 1 was readmitted after the first round 
of therapy. Both patients manifested a poor prognosis as 
suggested by signs of metastasis and recurrence.

GEA is not associated with HPV. The etiology may 
indicate differences in the genesis mechanism. A notable 
alteration in known cancer‑related genes, as revealed by 
the present study, is the mutation of the tumor suppressor 
p53. This mutation is rare in other types of cervical cancer, 
including both SCC and adenocarcinoma of the cervix (7,19). 
The oncogenic products encoded by HPV were not detected 
in the present cases, which is commonly observed in the 
same type of cancer, i.e. adenocarinoma of other histological 

Table II. Source of the primary antibodies, and the immunostaining patterns of the immunohistochemical markers.

Markers detected	 Localization (reactivity) 	 Source of primary antibody

CK7	 Cytoplasmic staining (+)	 Fuzhou Maixin Biotech, Co., Ltd.
MUC5AC	 Cytoplasmic staining (+)	 Fuzhou Maixin Biotech, Co., Ltd.
p53	 Nuclear staining (+)	 Fuzhou Maixin Biotech, Co., Ltd.
PAX8	 Nuclear staining (+)a	 Origene Technologies
p16	 Nuclear/cytoplasm staining (‑)	 Yichen Biotechnology, Ltd.
ER 	 Nuclear staining (‑)	 Roche Diagnostics (Shanghai), Ltd.
PR	 Nuclear staining (‑)	 Yichen Biotechnology, Ltd.
PD‑L1	 Membrane staining (‑)	 Amoy Diagnostics, Co., Ltd.

aOnly for case 2. Positivity of <50% of cells viewed was regarded as negative. CK, cytokeratin; PAX8, paired box 8; p53, tumor protein p53; 
ER, estrogen receptor; PR, progesterone receptor; MUC, mucin; PD‑L1, programmed death‑ligand 1.
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Figure 2. Immunohistochemical staining of histological markers and two tumor suppressive gene products. (A) Cytoplasmic diffusely positive result for 
cytokeratin 7; (B) cytoplasmic diffusely positive result for mucin 5AC; (C) nuclear diffusely positive result for mutant tumor protein p53; (D) nuclear staining 
positive for paired box protein 8; (E) negative result for tumor protein p16; (F) negative result for estrogen receptor; (G) negative result for progesterone 
receptor; and (H) negative result for immune checkpoint molecule programmed death‑ligand 1. Scale bar, 20 µm. Arrows indicate the typical staining pattern.

Figure 3. Amplification refractory mutation system‑based PCR measurement of wild‑type and mutant‑type K‑ras. (A and B) Real‑time amplification dynamic 
curves of the PCR amplified DNA samples from the lesions of (A) patient 1 and (B) patient 2. The wild‑type and the following mutations were tested for: The 
nucleotide coding for glycine on codons 12 and 13 to mutated to aspartate, alanine, valine, serine, arginine, or cycteine; the nucleotide coding for glutamine 
on codon 61, mutated to lysine, leucine, arginine or histidine; the nucleotide coding for lysine on codon 117, mutated to asparagine; and the nucleotide coding 
for alanine on codon 146, mutated to threonine, valine or proline. PCR, polymerase chain reaction. The square symbols with different colors were defined as 
the wells in the plate for amplification of the wild‑type and the five mutants of K‑ras. ΔRn on y‑axis is the difference of fluorescence intensity during any time 
point of amplification against the baseline level. Data are representative of independent tests repeated at least three times.

https://www.spandidos-publications.com/10.3892/ol.2024.14282
https://www.spandidos-publications.com/10.3892/ol.2024.14282
https://www.spandidos-publications.com/10.3892/ol.2024.14282


ZHOU et al:  REPORT OF TWO CASES OF GASTRIC‑TYPE ENDOCERVICAL ADENOCARCINOMA6

origin. At the molecular level, the occurrence of malignan‑
cies is driven by the action of multiple cancer‑related genes. 
In adenocarcinoma and GEA, the accumulation of changes 
in cancer‑related genes could replace the tumorigenic 
potential of HPV. This substitution propels the initiation 
of the carcinogenesis process from the host cells' pheno‑
type. Morphologically, gastric‑type adenocarcinomas show 
considerable overlap but must be distinguished from other 
adenocarcinomas, such as those originating in the pancreas 
and biliary tract (17).

Microscopically, adenocarcinoma cells closely resemble 
those of pancreaticobiliary mucinous carcinoma rather than 
having a gastric origin  (17,20). The tumors in the present 
study were composed of cysts lined with mucinous cells. 
Immunohistochemically, the cases were negative for p16 and 
positive for mutant p53. Other positive immunophenotypic 
markers include CK7 and MUC5AC. Negative immuno‑
markers included ER and PR. Previous reports indicate that 
ER and PR expression is absent in the immunophenotype of 
adenoma malignum (21,22).

In endocervical adenocarcinoma, MUC5AC showed posi‑
tive expression to varying degrees in the majority of samples 
analyzed, with some cases being negative similar to previously 
reported results (23‑25).

Similar to previously reported findings, CK7 was positive 
in the tumors from the present patients (26,27). PD‑L1 was 
negative in the present study, suggesting the status of the host 
antitumor immunity. High expression of the immune response 
checkpoint factor implies a restoration of host immunity 
against tumors, and patients whose tumors overexpress PD‑L1 
have improved clinical outcomes with anti‑PD‑1‑directed 
therapy (28).

PAX8 immunoreactivity has proven useful in distin‑
guishing non‑gynecological adenocarcinomas. While there 
have been several studies about GAS (29,30), little is known 
about the distinguishing features of GAS. Therefore, more 
studies on the diagnosis of GAS should be reported in the 
future. PAX8, a paired‑box gene crucial in the embryogenesis 
of the thyroid gland, kidney and Mullerian system, is positive 
in normal thyroid, renal and Mullerian epithelia, as well as 
in most carcinomas arising in these organs (29). It has been 
demonstrated that nuclear PAX8 staining is present in a 
large number of non‑serous ovarian epithelial neoplasms and 
cervical epithelial lesions (29).

In the present study, PAX8 was found to be negative only 
in case 1. In the female genital tract, most adenocarcinomas of 
the ovary, fallopian tube, endometrium and cervix are positive 
for PAX8. However, primary mucinous adenocarcinomas of 
the ovary are usually negative, or at most, they exhibit focal 
weak immunoreactivity. Cervical adenocarcinomas are less 
likely to be positive than endometrial adenocarcinomas and 
non‑mucinous ovarian adenocarcinomas (30).

Mutant K‑ras was not detected in the present study using 
specimens from two cases of GEA. Given the small amount of 
material used, the role of a ras gene mutation in the genesis of 
this specific type of tumor cannot be excluded. Further valida‑
tion with materials from more cases is required. It has been 
reported that the frequency of codon 12 mutations of K‑ras is 
high in primary adenocarcinomas of the pancreas, with >80% 
of the examined carcinomas harboring a point mutation (9,10).

In summary, several relevant histochemical markers have 
been detected in the present study. The findings generally 
align with the profile of GEA, but some indicators may vary 
in different reports. This prompts further screening for more 
specific markers for the diagnosis of GEA, given its status as 
a rare clinical entity.
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