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Gastric-type endocervical adenocarcinoma: A report of two cases
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Abstract. Gastric-type endocervical adenocarcinoma (GEA)
is an uncommon and highly aggressive malignancy, charac-
terized by non-specific clinical manifestations. The limited
number of documented cases poses significant challenges in
achieving an early preoperative diagnosis. In the present study,
two cases of GEA in female patients, aged 46 and 39 years,
who presented with the chief complaint of profuse vaginal
discharge are described. Both patients underwent a total
hysterectomy and bilateral adnexectomy, leading to the
definitive diagnosis of GEA through routine pathological and
immunohistochemical examination. Following surgery, case
one received conventional chemotherapy with paclitaxel and
carboplatin, demonstrating no evidence of recurrence during
a follow-up period of >2 years. At present, patient B has been
followed up for >1 year without any signs of disease recur-
rence. Given the rarity and diagnostic challenges associated
with GEA, further investigations into its pathogenesis and
diagnostic modalities are warranted. Additionally, due to its
poor prognosis, close surveillance is essential for monitoring
potential recurrences. Reporting such cases is crucial in aiding
clinicians to make accurate diagnoses and treatment decisions.
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Introduction

Gastric-type endocervical adenocarcinoma (GEA) is a specific
subtype of cervical adenocarcinoma that is not associated with
human papillomavirus (HPV) and accounts for only 1-3% of
cervical adenocarcinomas (1). The disease is characterized by
vaginal mucin (2,3) or watery discharge (4,5), but irregular
vaginal bleeding can also occur. However, these clinical
manifestations lack specificity and can also be seen in other
types of endocervical lesions. Due to the insidious nature of
GEA and the extremely low success rate of routine screening
and biopsy, a missed or delayed diagnosis, or a misdiagnosis
are common problems (6-8). In addition to diagnostic difficul-
ties, the poor prognosis of GEA is a concern. This is largely
attributable to an unusual pattern of dissemination, including
lymphatic spread and invasion of the parametrial space, which
results in poor progression-free survival and overall survival
times. In 104 patients with GEA (9), the mean survival time
for patients with stage I disease was reported to be ~5 years,
while stage II was ~38.1 months, stage III was ~22.8 months
and stage IV was ~5.4 months. In addition, the literature states
that the 5-year specific overall survival rate of GEA is only
30-42% (7). It is notable that even in stage I, the disease is
often poorly differentiated (high grade) (6), is resistant to stan-
dard therapy (10) and often involves metastases to sites such as
the ovaries, peritoneum or omentum. Therefore, it is important
to improve the preoperative diagnosis of GEA.

Through careful analysis of the relevant literature and the
cases reported in the present study, it was found that imaging
examination methods have significant advantages in the
diagnosis of GEA. For example, in transvaginal ultrasound
(TVUS) examination, the lesion is multilocular cystic and
communicates with the uterine surface to form tunnel-like
changes (5,8), while in contrast-enhanced US (CEUS), a
‘fast rise and fast fall’ curve is formed (11,12), and finally, in
magnetic resonance (MR) examination, a ‘cosmic-type’ image
is noted, with a small cyst or solid component in the center of
the lesion surrounded by a large cyst (13-15). These typical
imaging findings are essential for the diagnosis and differen-
tial diagnosis of GEA. With the rapid development of science
and technology, artificial intelligence (AI) has been widely
used in the field of medical imaging. Al technology has made
significant progress, enabling models to automatically recog-
nize and analyze a variety of medical images, such as X-rays,
computed tomography and magnetic resonance (MR) imaging
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scans. In particular, it has great potential in tumor detection. Al
technology can identify and locate the tumor area, and provide
accurate measurement results, thereby greatly improving the
accuracy and efficiency of radiologists (16).

The present study describes two complete cases of GEA,
and the most comprehensive and reliable imaging features of
the three aforementioned imaging examinations are described
in detail, which play an important role in the diagnosis of the
disease. These imaging features can provide effective clues for
clinicians to develop more accurate and effective treatment
plans to improve the prognosis of affected patients.

Case reports

Case one. Patient A, a 46-year-old woman, presented to The
Women's Hospital, School of Medicine, Zhejiang University
(Hangzhou, China) in February 2021 with moderate vaginal
discharge that was clear in color or occasionally yellow in color,
no abdominal pain or abdominal distension, and no contact
bleeding. The patient had no family history of genetic, neuro-
logical, psychiatric, infectious or similar diseases. A ThinPrep®
cytological test (TCT) was performed and the patient was
negative for intraepithelial lesions or malignancy (NILM), but
was HPV-positive. The results of the TVUS suggested multiple
cysts in the cervix. In June 2021, the vaginal fluid of the patient
had been greenish-yellow and a cervical biopsy had shown
chronic inflammation of the cervical mucosa with squamous
cell proliferation. The diagnosis was further confirmed by
TVUS (Fig. 1A-C), which suggested a multilocular cystic solid
mass with irregular thickening of the cyst wall in the cervix.
The fluid in some of the cysts was viscous, the solid regions
were small and honeycomb-like and color Doppler showed a
rich blood supply. In August 2021, the results of another TVUS
showed that the cervical cysts had increased in size, and the
larger cysts were ~7.5 cm in diameter. The CEUS (Fig. 2A-D)
suggested that the contrast agent began to fill at 12 sec, reached
a peak at 15 sec and began to weaken at 1 min and 39 sec. The
solid regions showed hyperenhancement, which was indica-
tive of cervical cancer. Contrast-enhanced MR of the pelvis
(Fig. 3A and B) showed abnormal signal foci in the cervix
with multiple cystic lesions, hypointensity on T1-weighted
imaging (T1WI) and hyperintensity on T2WI of the cystic
fluid, and moderate enhancement of the cyst wall and cyst
septum, leading to the consideration of GEA. Furthermore,
hydrocolpos were still observed after conization. After discus-
sion, the decision was made to perform US-guided biopsy of
the cervical mass. Postoperative pathological (Fig. 4A and B)
results of the cervical mass showed smooth muscle tissue
and cervical mucosa chronic inflammation. After obtaining
informed consent from the patient, an abdominal extrafascial
hysterectomy, bilateral salpingo-oophorectomy and intes-
tinal adhesiolysis were performed at the Women's Hospital,
School of Medicine, Zhejiang University (Hangzhou, China).
Postoperative pathology (Fig. 5SA and B) showed atypical
hyperplasia of the cervical lobular gland with malignant
transformation (well-differentiated gastric adenocarcinoma),
invading more than two-thirds of the stroma, involving the
isthmus intima and fibromuscular layer. The periuterine and
bilateral ovarian vessels were not invaded by the tumor. The
results were in accordance with International Federation of

Gynecology and Obstetrics (FIGO) stage IB3 disease (17).
Immunohistochemical staining results: ER (+), PR (+), CEA
(+), P53 (+; wild-type) and P16 (+), Ki-67 (+ 5%), PAX2 (-),
MUC-6 (+), Mucin5AC (+) and SMA (+). Alcian blue, and
periodic acid Schiff staining results: (-/+). Postoperative
adjuvant chemotherapy with paclitaxel and carboplatin was
administered four times, once a month. After 2 months of
adjuvant chemotherapy, the patient was doing well, with pelvic
contrast-enhanced MR showing no obvious recurrence or
metastasis. The patient has been followed up for >2 years and
no recurrence has been found. This case suggests that clinical
symptoms with multimodal imaging should be combined to
reduce misdiagnosis or missed diagnosis.

Case two. Patient B, a 39-year-old woman, presented to The
Women's Hospital, School of Medicine, Zhejiang University
(Hangzhou, China) in August 2022 with increased vaginal
discharge for 6 months, which was mucoid and clear in
color, accompanied by frequent urination and no abnormal
uterine bleeding. The patient had no family history of genetic,
neurological, psychiatric, infectious or similar diseases.
The results of the TCT showed that the patient was NILM
and HPV-negative. The TVUS (Fig. 6A and B) showed
heterogeneous echo areas in the anterior lip of the neck with
clear boundaries, regular shapes, multiple cystic areas and
color Doppler demonstrated a rich blood supply. The shear
wave elasticity (Fig. 7) showed moderately hard texture,
indicating a diagnosis of GEA. For further diagnosis, CEUS
was performed and the results (Fig. 8A and B) suggested that
the hypoechoic area of the anterior cervical lip began filling
at 14 sec and reached the peak at 19 sec. The tumor tissue
showed rapid hyperenhancement and then slowly decreased.
Pelvic contrast-enhanced MR (Fig. 9A and B) suggested the
presence of a leiomyoma lesion on the anterior lip of the
cervix, with clear boundaries and patchy long T2 signals,
which showed heterogeneous enhancement after enhanced
scanning, and so cervical leiomyoma with degeneration was
considered. The cervical biopsy pathology (Fig. 10A and B)
was indicative of GEA. After obtaining informed consent, the
patient underwent an abdominal radical hysterectomy, pelvic
lymph node dissection, bilateral salpingo-oophorectomy and
intestinal adhesion lysis at the Women's Hospital, School of
Medicine, Zhejiang University. The postoperative pathological
(Fig. 11A and B) diagnosis was GEA, which infiltrated the
entire interstitial layer and involved the fornix. The tumor did
not invade the periuterine, bilateral ovarian vessels and greater
omental tissue. A total of 33 lymph nodes were not invaded by
the tumor. The immunohistochemical staining results were:
Insulin-like growth factor II m-RNA-binding protein 3 (+),
D2-40 (vascular +), estrogen receptor (-), progesterone receptor
(-), carcinoembryonic antigen (local +), P53 (wild-type), low
molecular weight cytokeratin (+), P16 (+), Ki-67 (+ 60%),
MUC-6 (+), programmed cell death protein 1 (tumor propor-
tion score:-; combined positive score:<1) and programmed
death ligand 1 (tumor proportion score:-; combined posi-
tive score:<1). The results were in accordance with FIGO
stage IIA2. Preoperative examination showed that the CA199
tumor marker level of the patient was 401.9 U/ml (normal
reference value, <37.0 U/ml) (18). At 2 months post-surgery,
the CA199 tumor marker level decreased to 86.0 U/ml (normal
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Figure 1. Transvaginal ultrasound images in case one. (A) The cystic portion of the mass. (B) The solid region of the mass. (C) Color Doppler image of the
same mass demonstrating internal vascularity.

Figure 2. (A) Contrast agent began to fill at 12 sec, (B) reached the peak at 15 sec and (C) slowly decreased at 1 min and 39 sec. (D) TTP and PI values of tumor
tissues (TTP, 20.39 sec; PI, 23.09 dB). TTP, time to peak; PI, peak intensity.

reference value, <37.0 U/ml). At 8 months post-surgery, the reference value, <37.0 U/ml). The patients were followed
CA199 tumor marker level had recovered to 25.4 U/ml (normal  up every 3 months for 1-2 years post-operation, and every
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Figure 3. Pelvic enhanced magnetic resonance shown in sagittal and transverse views in case one. (A) Sagittal view. An abnormal signal focus was observed in
the cervix, with multiple cystic foci, and a high signal on T2WI in the cyst fluid. There was moderate enhancement of the cyst wall and septa. (B) Transverse
view. An abnormal signal focus was observed in the cervix, with multiple cystic foci, honeycomb-like changes and moderate enhancement at intervals. WI,

weighted imaging.

Figure 4. Biopsy pathological images of cervical mass in case one. Tissues were fixed in 3.7% formalin neutral fixative at room temperature for 24 h. After
which, 4-um thick sections were stained with hematoxylin and eosin staining at room temperature for 3-5 min (hematoxylin) and 30 sec (eosin). Images were

captured under an optical microscope at (A) x10 and (B) x20 magnification.

6 months for 3-5 years thereafter. Currently, patient B has been
followed up for nearly 2 years with no evident recurrence. The
key messages in this case are the need to accurately under-
stand the typical imaging findings of GEA and the fact that the
use of a deep biopsy or conical incision for suspicious lesions
is necessary.

Discussion

The most common TVUS finding of GEA is cervical hyper-
trophy with multiple cystic lesions (5). Park er al (8) proposed
that 60% of GEA lesions were multilocular cystic, 40% were
solid and 50% of cystic lesions were accompanied by solid

components. The study also indicated that color Doppler
showed a rich blood supply in GEA lesions, which is helpful for
the diagnosis of GEA. In the present study, the two cases were
similar to those observed in the literature, whereby multiple
cystic dark areas were seen in the cervix, and color Doppler
showed an abundant blood supply. By contrast, patient A
showed irregular thickening of the cyst wall, viscous fluid in
the interior and small honeycomb-like changes in the solid part
of the lesion. The cystic dark area of the cervix in patient B
communicated with the cervical surface to form a tunnel-like
change, which was helpful for the diagnosis of GEA.
Compared with TVUS alone, the combined application of
TVUS and CEUS can significantly improve the accuracy of



SPANDIDOS
| PUBLICATIONS

ONCOLOGY LETTERS 28: 344, 2024 5

Figure 5. Postoperative tissue pathological images in case one. Tissues were fixed in 3.7% formalin neutral fixative at room temperature for 24 h. After which,
4-pym thick sections were stained with hematoxylin and eosin staining at room temperature for 3-5 min (hematoxylin) and 30 sec (eosin). Images were captured

under an optical microscope at (A) x10 and (B) x20 magnification.

A

Figure 6. Transvaginal ultrasound images in case two. (A) A solid mass in the cervix with multiple small dark areas. (B) Color Doppler image of the same

mass demonstrating internal vascularity.

Figure 7. Shear wave elastography in case two. Images showing a
medium-hard texture.

the diagnosis of GEA. CEUS can greatly improve the sensi-
tivity of the lesion blood vessels and their small blood flow
signals (11), and make real-time dynamic observations of the
capillary blood flow inside the lesion to determine its perfusion
and distribution, and ultimately determine the microcircula-
tion status inside the lesion tissue (12). Some studies (11) have
proposed that the time to peak (TTP) and peak intensity (PI)
of CEUS quantitative parameters have statistical significance
in the differentiation of benign and malignant cervical tumors,
and found that lower TTP values and higher PI values are indi-
cators for the identification of early cervical cancer. In cervical
cancer, CEUS shows rapid enhancement of focal tissue,
showing a ‘sharp rise and fall’ curve (12). In the present study,
in patient A, CEUS showed rapid hyperenhancement of the
lesion with the results from the tumor tissues (TTP, 20.39 sec;
PI, 23.09 dB) and the control tissue (TTP, 33.35 sec; PI, 21.11
dB). In patient B, CEUS showed rapid hyperenhancement of
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Figure 8. Contrast-enhanced ultrasound images in case two. (A) The contrast reached the peak at 19 sec. (B) Curve comparison of tumor tissue and normal

tissue.

Figure 9. Pelvic enhanced magnetic resonance in sagittal images and transverse views. (A) Sagittal view. A fibroid focus was observed on the anterior lip of the
cervix, with clear boundaries and a patchy long T2 signal, which showed uneven enhancement after enhanced scan. (B) Transverse view. There was a lesion in
the cervix with a clear boundary and small honeycomb-like interior texture, with uneven enhancement seen after enhanced scanning.

the lesion followed by slow regression with the results from
the tumor tissues (TTP, 18.18 sec; PI, -37.71 dB) and control
tissues (TTP, 29.37 sec; PI, -58.40 dB). The results of CEUS in
patients A and B were consistent with the results of previous
studies. The tumor tissues had lower TTP values and higher PI
values than control tissues (11,12). This may be as the larger
the lesion infiltration area, the more new blood vessels, the less
smooth muscle cells and elastic fibers, and the weaker or less
functional the vascular endothelial cells. As a result, the filling
and fading times of the contrast agent are accelerated, resulting
in decreased TTP values and increased PI values, forming a
“fast rise and fast fall’ curve (11,12,19). The difference is that
the enhanced mode of CEUS can be ‘fast in and fast out” or
‘fast in and slow out’. To the best of our knowledge, to date,
the present study is the first to apply CEUS to the diagnosis of
GEA. Therefore, in the absence of direct correlation studies,

lessons are drawn from the application experience of CEUS
technology in other types of cervical tumors and combined
with the existing GEA-related research data for speculation
and analysis. This may aid the understanding and evaluation
of the potential value of CEUS in GEA.

Currently, MR is the most accurate imaging examination
for the diagnosis of GEA, as it can most effectively identify
the parenchymal component in the cystic lesions, which is
also the key to distinguish GEA from other cervical cystic
lesions (20). Some scholars have found that GEA often occurs
in the cervical stroma, does not form any exophytic mass
in morphology, is located in the upper part of the cervical
canal, often invades the uterine body, and is accompanied by
multiple cystic lesions (6,21). The characteristic MR findings
are multilocular cystic lesions in the deep part of the cervix, in
which the solid region is composed of multiple cysts of varying
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Figure 10. Biopsy pathological images of cervical mass in case two. Tissues were fixed in 3.7% formalin neutral fixative at room temperature for 24 h. After
which, 4-um thick sections were stained with hematoxylin and eosin staining at room temperature for 3-5 min (hematoxylin) and 30 sec (eosin). Images were

captured under an optical microscope at (A) x10 and (B) x20 magnification.

Figure 11. Postoperative tissue pathological images in case two. Tissues were fixed in 3.7% formalin neutral fixative at room temperature for 24 h. After which,
4-pum thick sections were stained with hematoxylin and eosin staining at room temperature for 3-5 min (hematoxylin) and 30 sec (eosin). Images were captured

under an optical microscope at (A) x10 and (B) x20 magnification.

sizes (20). In another study (22), patients with GEA exhibited an
isohypointense signal on TIWI, a slightly hyperintense signal
on T2WI, an isointense signal on diffusion-weighted imaging
and heterogeneous enhancement after contrast enhancement.
In a multicenter study (13-15), contrast-enhanced pelvic MR
of patients with GEA showed a cervical isthmic mass with
multiple small cysts and/or a solid region surrounded by large
cysts. This phenomenon was termed the ‘cosmos’ mode, and
this pattern was used to diagnose GEA with an accuracy of
67% (10/15 patients). The present study reported the cases
of two patients. The pelvic contrast-enhanced MR images of
patient A were consistent with those described in the previous
literature and also showed a typical ‘cosmos’ mode. However,
the images of patient B did not show this pattern, possibly due

to the difference in presentation caused by the different degree
of invasion of the GEA mass into the cervical stroma.

In order to improve the diagnostic accuracy of GEA,
in addition to imaging methods, other screening methods
must be used in combination, such as cytological examina-
tion (including TCT examination and HPV examination),
colposcopy and cervical biopsy (23). However, for GEA,
some studies have found that the accuracy of detecting
cervical invasive adenocarcinoma based on Pap smears is
only 45-76% (24,25). In the present study, the preoperative
workup of patient A, including cytology, colposcopy and a
biopsy by cervical conization, was negative. There are two
main reasons for the negative results. One reason (26) is that
GEA lesions are very deep, occur in the cervical canal, do
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not penetrate the cortex of the transitional zone and show
a skip infiltration, which can lead to insufficient sampling
of the lesion tissue. The other reason (27) is that the atypia
of GEA itself is easily overlooked in smears, as its tissue is
well differentiated and easily confused with benign lesions.
The retrospective analysis of Papanicolaou smears of
patients with invasive adenocarcinoma of the cervix, which
appear negative, has found false-negative rates as high as
40-60% (25). After reviewing the literature on GEA, the
Department of Pathology of the Women's Hospital, School
of Medicine, Zhejiang University, re-studied the previously
negative Pap smears, and finally >20 cases of GEA were
diagnosed. It has also been proposed that when a patient
has a large amount of vaginal watery discharge, a vaginal
US examination and cytology smear should be performed.
If cervical multiple cysts and yellow mucus are found in
the cytology smear, a HIK1083 latex agglutination test is
recommended, which can identify gastric mucosal mucin
and has a very high specificity (28), which is very helpful for
the diagnosis of GEA.

In conclusion, it is recommended that TVUS be performed
first when a patient presents with a large amount of vaginal
watery discharge. If there are multiple cystic dark areas
with tunnel-like changes in the cervix, CEUS and/or pelvic
enhanced MR should be further used to confirm the diagnosis.
In addition, if the imaging findings are not consistent with the
typical imaging findings of GEA, a biopsy or surgery is recom-
mended to clarify the lesion type for further treatment. The
present study has some limitations due to the small number of
cases and limited clinical data.
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