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Abstract. Primary vaginal cancer is a rare malignant tumor; 
its pathogenesis remains unclear and only a limited number 
of cases have been documented in the literature. The present 
report outlines a rare case of primary vaginal endometrioid 
adenocarcinoma that occurred in a patient 3 years after a total 
hysterectomy for uterine adenomyosis. Pathogenesis, clinical 
features, diagnosis, treatment and prognosis are discussed 
to improve clinical recognition and management of this rare 
condition. A 49‑year‑old female patient who had undergone 
a total hysterectomy for uterine adenomyosis 3 years earlier 
presented with postcoital vaginal bleeding. Gynecological 
examination identified a mass in the vaginal stump. A biopsy 
revealed low‑grade vaginal adenocarcinoma. The patient 
underwent an extensive laparoscopic parametric resection, 
partial upper vaginectomy, pelvic lymph node dissection 
and bilateral oophorectomy. The postoperative pathology 
determined a diagnosis of primary vaginal endometrioid 
adenocarcinoma. Concurrent chemoradiotherapy was initi‑
ated 6 weeks after surgery. At the last follow‑up (15 months 
postoperatively), the patient was in good general condition 
with no evidence of recurrence. The present case indicates 
that long‑term surveillance of the vaginal stump is valuable 
for patients who have undergone total hysterectomy for benign 
uterine diseases, as it allows early detection of vaginal stump 
lesions. In particular, for patients with a history of other malig‑
nant tumors, specific attention should be paid to the genetic 
susceptibility of the underlying tumor.

Introduction

Primary vaginal cancer (PVC) is a rare malignancy, accounting 
for 1‑2% of all gynecological malignancies and 10% of vaginal 
malignancies  (1). Furthermore, ~90% of primary vaginal 
malignancies are squamous cell carcinomas, primarily associ‑
ated with persistent high‑risk human papillomavirus (HPV) 
infection, particularly HPV16 and HPV18 (2). Vaginal adeno‑
carcinoma accounts for 8‑10% of cases and is not considered 
to be associated with HPV infection (3). Additional rare patho‑
logical types include melanoma, lymphoma and sarcoma. 
Previous epidemiological cohort studies and population‑based 
surveillance studies have consistently shown that intrauterine 
exposure to diethylstilbestrol (DES) during early pregnancy 
(within 16 weeks of gestation) is associated with the devel‑
opment of cervical or vaginal clear cell adenocarcinoma 
in female offspring (4‑6). Since the discontinuation of DES 
use during pregnancy, the incidence of DES‑related clear 
cell adenocarcinoma has decreased markedly (7). However, 
non‑DES‑associated vaginal adenocarcinoma, including endo‑
metrioid or mucinous subtypes arising from endometriosis, 
remains rare and occurs more frequently in postmenopausal 
women, with a median age at diagnosis of 60‑68 years, as 
documented in recent epidemiologic reviews (8). Total hyster‑
ectomy is an important risk factor for PVC, with 20‑30% of 
such procedures being performed for cervical precancerous 
lesions (9). Therefore, regular gynecological follow‑up is still 
recommended, even after hysterectomy, for benign uterine 
diseases. The present report outlines a case of vaginal endo‑
metrioid adenocarcinoma occurring after a total hysterectomy 
for uterine adenomyosis, which represents a rare clinical 
event. The previous treatment history, clinical manifestations, 
diagnosis, treatment and prognosis of the patient are described 
in detail (Fig. 1). Based on the history and clinical course of 
the patient, the aim of the present report was to improve the 
clinical understanding of this condition and provide a refer‑
ence for further exploration of the molecular mechanisms 
underlying PVC.

Case report

A 49‑year‑old woman presented to the Department of 
Gynecology at the Women and Children's Hospital Affiliated 
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to Ningbo University (Ningbo, China) in April 2020 
with a 1‑year history of menorrhagia and dysmenorrhea. 
Ultrasonography revealed an anteflexed uterus measuring 
~87x89x87 mm. The posterior uterine wall was diffusely 
thickened, with a hypoechoic lesion of 37x28x39 mm showing 
heterogeneous echotexture and poorly defined borders in the 
posterior myometrium. Color Doppler flow imaging demon‑
strated a semi‑ring blood flow signal around the lesion. The 
remaining myometrium exhibited coarse and uneven echoes. 
The double‑layer endometrial thickness was 6 mm, with a 
three‑dimensional ultrasound revealing a normal inverted 
triangular uterine cavity (Fig. S1).

Gynecological examination identified the presence 
of a cervical mass. Cervical cancer screening, including 
gynecological cervical cytology was performed using 
Papanicolaou‑stained ThinPrep cytology test (TCT), showing 
no malignant cells, and HPV testing was negative. The 
patient was therefore diagnosed with uterine adenomyosis 
and a cervical neoplasm. After excluding contraindications, 
cervical mass resection, diagnostic curettage and placement of 
a Mirena® (Bayer) levonorgestrel‑releasing intrauterine system 
(LNG‑IUS), were determined to be the most appropriate 
therapeutic plan and were subsequently performed in May 
2020. Pathological examination of the cervical mass exhibited 
features consistent with a cervical polyp with squamous meta‑
plasia, and pathological analysis of the endometrial curettage 
specimen revealed a small amount of endometrium with prolif‑
erative changes (Fig. 2). For this analysis, tissue specimens 
were fixed in 4% paraformaldehyde at room temperature for 
24 h, embedded in paraffin, sectioned at a 4‑µm thickness and 
stained with H&E according to standard histological proto‑
cols (10). Sections were deparaffinized, rehydrated, stained 
with hematoxylin, differentiated, blued and counterstained 
with eosin. The H&E‑stained sections showed characteristic 
morphology, including fibrovascular stroma with cystically 
dilated glands and chronic inflammatory cell infiltration. The 
surface epithelium exhibited columnar epithelium with focal 
squamous metaplasia. Morphological features were observed 
and captured using a light microscope (BX53; Olympus Corp.). 
Postoperatively, goserelin (3.75 mg) was injected subcutane‑
ously once and dienogest (2 mg) was administered orally once 
daily for 28 days. Following this 28‑day course, dienogest 
was continued orally without interruption until a follow‑up 
ultrasound examination was conducted in July 2021. After 
treatment, menstrual flow decreased notably. No other major 
adverse events or additional surgical interventions occurred 
during this period.

Owing to the patient's good clinical tolerance, absence 
of severe symptoms, and stable general condition during 
treatment, regular follow‑up ultrasound evaluation was not 
performed until July 2021. Subsequent ultrasonography 
showed that the uterus had enlarged to 90x124x98 mm and the 
hypoechoic lesion in the posterior myometrium had increased 
to 65x47x65 mm with slightly ill‑defined borders, suggesting 
progression of the adenomyosis (Fig. S2). Goserelin (3.75 mg) 
was administered subcutaneously every 28 days for three 
consecutive courses before surgery. Subsequently, a laparo‑
scopic total hysterectomy, bilateral salpingectomy and pelvic 
adhesiolysis were performed in November 2021. Postoperative 
pathological findings were as follows: i) Uterine adenomyosis 

and leiomyoma; ii) chronic cervicitis; iii) senile atrophic endo‑
metrium; and iv) normal left and right fallopian tubes (Fig. 3). 
Between November 2021 and June 2024, no further treat‑
ments, imaging examinations or routine clinical follow‑ups 
were conducted for the present patient, primarily due to the 
patient's personal reasons and loss to clinical follow‑up during 
this period.

In June 2024, the patient experienced postcoital vaginal 
bleeding characterized by small volumes of bright red blood 
with no abdominal pain. The patient once again presented 
to the Women and Children's Hospital Affiliated to Ningbo 
University (Ningbo, China) and a gynecological examina‑
tion revealed a hard nodule at the vaginal apex. HPV testing 
was negative. TCT showed atypical glandular cells favoring 
neoplasia and the diagnosis was reported in accordance 
with the 2014 Bethesda System for Reporting Cervical 
Cytology (11) (Fig. S3). A vaginal biopsy was performed under 
colposcopy. Pathological examination revealed poorly differ‑
entiated adenocarcinoma on both the left and right vaginal 
walls (Fig. 4). The patient was then diagnosed with low‑grade 
vaginal adenocarcinoma and was advised to undergo further 
surgical treatment, for which the patient was admitted in July 
2024. Physical examination showed a patent vagina with an 
erosion‑like mass at the vaginal apex, ~2.0 cm in diameter 
and firm in consistency. No pelvic tenderness was observed. 
A combined rectovaginal‑abdominal examination further 
determined smooth rectal mucosa and soft bilateral para‑
metrial tissues. Preoperative evaluation revealed no notable 
abnormalities in serum levels of cancer antigen 125 (CA125), 
squamous cell carcinoma antigen, α‑fetoprotein, carcinoem‑
bryonic antigen or CA19‑9, all of which were measured in 
peripheral venous blood samples.

Computed tomography of the urinary tract showed postop‑
erative pelvic changes, including a cyst in the left pelvic wall 
(interpreted as a lymphatic retention cyst) and thickening of 
the vaginal stump (Fig. 5). Contrast‑enhanced MRI revealed a 
punctate soft‑tissue shadow on the left posterior vaginal wall, 
with a slightly high signal intensity on T1‑weighted imaging, a 
moderately high signal on T2‑weighted imaging and a notably 
high signal on diffusion‑weighted imaging. The lesion showed 
obvious enhancement after contrast administration, with 
unclear boundaries to the vaginal wall and a slight irregularity 
of the outer vaginal wall, highly suggestive of a malignant 
tumor of the vaginal stump (Fig. 6). The patient had no family 
history of malignant tumors but had undergone a unilateral 
thyroidectomy for thyroid cancer in 2019.

In July 2024, the patient underwent an extensive lapa‑
roscopic parametric resection, upper vaginectomy, pelvic 
lymph node dissection and bilateral oophorectomy. Surgical 
specimens were fixed in 10% neutral buffered formalin at 
room temperature (20‑30˚C) for 24 h, followed by dehydra‑
tion through a graded ethanol series, clearing in xylene and 
embedding in paraffin. Tissue sections at a 4‑ to 5‑µm thick‑
ness were cut, deparaffinized in xylene, rehydrated through a 
graded ethanol series and stained with H&E. Sections were 
stained with hematoxylin at room temperature for 5 min, 
followed by counterstaining with eosin at room temperature 
for 1 min. No additional blocking reagent was used for H&E 
staining. Finally, the sections were mounted with neutral resin 
and examined under a light microscope. Pathological analysis 
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revealed that the vaginal tumor was 2.5x2.0x1.5 cm in size 
and was diagnosed histologically as a poorly differentiated 
adenocarcinoma. The tumor infiltrated the full thickness of the 
vaginal wall into the surrounding fibrous and adipose tissue, 
with the following analysis results: Vascular invasion, posi‑
tive; perineural invasion, positive (Fig. 7); left parametrium, 
negative; right parametrium, negative; and vaginal resection 
margin, negative; bilaterial ovaries, follicular cyst of the left 
ovary and right ovary unremarkable; lymph node metastasis, 
right obturator + internal iliac (0/3), right external iliac (0/1), 
right common iliac (0/1), right inguinal (0/6), left obturator + 
internal iliac (0/3), left external iliac (0/1), left common iliac 
(0/3) and left inguinal (0/10). Based on clinical, imaging and 
histopathological findings, the tumor was classified as a FIGO 
2009 stage I PVC (12), with a final diagnosis of cT1N0M0 
poorly differentiated primary vaginal adenocarcinoma 
according to the AJCC 8th edition staging system (13).

Postoperative radiotherapy was then recommended for the 
patient. Concurrent chemoradiotherapy was initiated 6 weeks 

after surgery and consisted of 60 mg of cisplatin once a week 
for 4 weeks with intensity‑modulated radiotherapy totaling 
45 Gy in 25 fractions (completed in September 2024). At 3, 
5, 9, 13 and 15 months after surgery, follow‑up examinations, 
including tumor markers (such as CA125), pelvic ultrasound 
and TCT, were all unremarkable (Table I; Fig. 8). The patient 
has since remained in good condition with no evidence of 
recurrence.

Discussion

PVC is defined as a strictly confined malignant lesion in the 
vagina with no clinical or histological evidence of cervical or 
vulvar cancer or such history within the preceding 5 years (14). 
Common clinical manifestations include increased vaginal 
discharge, irregular vaginal bleeding or postcoital bleeding. 
The present report outlined a case of non‑DES‑associated 
vaginal endometrioid adenocarcinoma following a hysterec‑
tomy for a benign uterine condition, which is a rare occurrence 

Figure 1. Clinical timeline summarizing the disease course. Schematic illustrating the entire process from the initial diagnosis, progression of the disease 
and discovery of vaginal stump lesions, through to surgery, radiotherapy and chemotherapy. D&C, dilation and curettage; LNG‑IUS, levonorgestrel‑releasing 
intrauterine system.

Figure 2. Histopathological features of a cervical polyp. (A) H&E‑stained section showing characteristic morphology. In the upper left quadrant (arrow) 
fibrovascular stroma shows dense chronic inflammatory cell infiltration. The mid‑upper field contains cystically dilated glands (arrow). The lower right area 
(arrow) shows the surface epithelium with focal squamous metaplasia overlying columnar epithelium (magnification, x10; scale bar, 200 µm). (B) H&E‑stained 
section of an endometrial curettage specimen. Pathological analysis revealed a small amount of endometrium with proliferative changes (arrows) (magnifica‑
tion, x20; scale bar, 100 µm).

https://www.spandidos-publications.com/10.3892/ol.2026.15650
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in clinical practice. Previous studies have reported vaginal 
endometrioid adenocarcinoma detected >10 years after hyster‑
ectomy for benign diseases (15,16), similar to that described in 
the present case. This suggests that further investigation of the 
development of rare malignant tumors after hysterectomy for 
benign conditions is warranted.

The pathogenesis of vaginal endometrioid adenocarcinoma 
remains in need of full elucidation. Depending on the location 
of the tumor and the pathological type, this condition may 
be associated with the theory of malignant transformation of 
endometriosis. The literature states that endometriotic lesions 
carry a risk of malignancy and can develop into endometrioid 
adenocarcinoma and clear cell carcinoma (17,18). In the present 
case, although hemostasis was achieved after curettage due to 
menorrhagia, the patient still exhibited marked adenomyosis 
with a notably enlarged uterine volume. To rapidly reduce 
uterine size, relieve severe symptoms and create favorable 

Figure 3. Histopathological findings in a hysterectomy specimen for adenomyosis. (A) H&E staining of the uterine corpus demonstrating typical features 
of adenomyosis. Ectopic endometrial glands and stroma (arrow) are present within the hypertrophic myometrium, extending beyond the normal endome‑
trial‑myometrial junction. The ectopic glands appear irregular and dilated, accompanied by surrounding stromal proliferation (magnification, x10; scale bar, 
200 µm). (B) H&E staining of normal cervical tissue from the same specimen. The ectocervix is covered by intact, orderly stratified squamous epithelium 
(arrow), with underlying fibrous stroma containing scattered stromal cells (arrow) (magnification, x10; scale bar, 200 µm).

Figure 4. Histopathological features of poorly differentiated adenocarcinoma of the vagina. H&E‑stained sections showing an infiltrative adenocarcinoma 
characterized by markedly atypical glands and pleomorphic cells with hyperchromatic nuclei. Lymphocytic infiltration is evident in the adjacent stroma of 
(A) the left vaginal wall (arrow) (magnification, x10; scale bar, 200 µm) and (B) the right vaginal wall (arrow) (magnification, x10; scale bar, 200 µm).

Figure 5. Computed tomography of the urinary tract demonstrating postop‑
erative changes in the pelvis, including a left pelvic sidewall cyst, consistent 
with a lymphocele and prominence of the vaginal cuff (highlighted by the 
red circle).
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anatomical conditions for subsequent long‑term management, 
a combination of a gonadotropin‑releasing hormone agonist, 
an LNG‑IUS and dienogest were administered. This triple 
regimen was used in combination to achieve rapid symptom 
control and quick uterine volume reduction, which is difficult 
to obtain with single‑agent therapy in severe adenomyosis (19). 
The treatment was limited to 1 month as the goal was not 
long‑term maintenance, but rather to achieve sufficient uterine 
shrinkage in a short period to facilitate successful retention 
and effective function of the LNG‑IUS; once this objective 
was met, the short‑term intensive combination therapy was 
discontinued. After 1 month of treatment, clinical symptoms 
were rapidly controlled, uterine volume was markedly reduced 

and favorable anatomical conditions for safe and sustained 
long‑term retention of the LNG‑IUS were achieved. However, 
1 year after LNG‑IUS insertion, the uterine volume increased 
by ~62%. According to clinical evidence, LNG‑IUS typically 
stabilizes or reduces uterine volume in adenomyosis within 
12 months  (20); a 62% increase was markedly outside the 
expected therapeutic response range and thus indicated treat‑
ment failure (21). This marked volume expansion demonstrated 
an inadequate response to hormonal therapy and progressive 
adenomyosis. For these reasons, the patient underwent a total 
hysterectomy with vaginal extraction. Residual microscopic 
endometriotic tissue at the vaginal stump could theoretically 
undergo malignant transformation under long‑term estrogenic 

Figure 6. Post‑contrast MRI demonstrating a punctate soft‑tissue nodule along the left posterolateral aspect of the vaginal cuff. (A) The nodule exhibits mildly 
high signal intensity on axial T2‑weighted imaging (red circle). (B) Marked enhancement on sagittal contrast‑enhanced T1‑weighted imaging is shown (red 
arrow). The lesion shows ill‑defined margins with the vaginal wall, with slight irregularity of the outer vaginal contour. These imaging features are highly 
suggestive of a vaginal cuff malignancy.

Figure 7. Histopathological evidence of aggressive local invasion. (A) Perineural invasion (arrow). H&E‑stained section of the parametrial and upper vaginal 
resection specimen showing a nerve bundle encircled and invaded by nests of adenocarcinoma cells (magnification, x10; scale bar, 200 µm). (B) Lymphovascular 
invasion (arrow). H&E‑stained section from the same specimen demonstrating tumor cell emboli within a vascular channel, demonstrating lymphovascular 
invasion (magnification, x10; scale bar, 200 µm).

https://www.spandidos-publications.com/10.3892/ol.2026.15650
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stimulation. However, in the present case, only 3 years had 
elapsed between hysterectomy and the diagnosis of vaginal 
cancer, and the original surgical pathology was benign. Thus, 
this mechanism alone could not fully explain the clinical 
course. However, an alternative mechanism may involve 
the Müllerian tissue. As the upper vagina is derived from 
the Müllerian duct, residual Müllerian tissue may retain the 
potential to differentiate into endometrial‑like glands during 
embryonic development (22). Abnormal development of the 
Müllerian duct is not only associated with endometriosis, but 
the abnormal cell differentiation involved may also induce 
tumors of the reproductive system (23). Therefore, the lesion 
at the vaginal stump observed in the present case may be 
associated with residual endometriotic tissue, although an 
abnormal proliferation or malignant transformation tendency 
of the residual Müllerian duct tissue may not be excluded. 
Uterine adenomyosis and primary vaginal adenocarcinoma 
may represent manifestations of the same pathological process 
but at different sites and at different time points.

The present patient had a history of thyroid cancer. In 
the context of combining a rare PVC with another relatively 
common malignant tumor, it is evident that contemplations 
beyond a single lesion should be made and patient tumor 
susceptibility evaluated as a whole. This would therefore 
lead to a clinical issue worthy of in‑depth discussion, thus 
suggesting that the two tumors may have been associated. 
Previous studies have shown that the PI3K/AKT signaling 

pathway is a key oncogenic driver for a number of thyroid 
cancers, including follicular thyroid carcinoma, papillary 
thyroid carcinoma and anaplastic thyroid carcinoma, and 
can be regulated by the co‑expression of PTEN (24,25). 
Activated variants in the PTEN/PI3K/Akt/mTOR pathway 
are frequent in thyroid cancer (especially the follicular 
subtype) and contribute to tumor cell proliferation, survival, 
invasion and metastatic progression during thyroid carci‑
nogenesis and disease progression (26). Abnormalities in 
this pathway represent a classical molecular mechanism 
underlying endometrioid adenocarcinoma, and variants 
that can inactivate the PTEN gene are important molecular 
markers  (27). Germline variants of the PTEN gene can 
cause autosomal dominant genetic disease, known as PTEN 
hamartoma tumor syndrome (PHTS), and patients with this 
syndrome exhibit a notably higher risk of breast cancer 
(67‑78% among those aged ≥60 years), endometrial cancer 
(19‑28%) and thyroid cancer (6‑38%)  (28). Although the 
uterine pathology in the present case was benign, the endo‑
metrioid adenocarcinoma in the upper part of the vagina 
originated from the Müllerian duct, which is homologous 
to the endometrium. Therefore, in the context of PHTS, the 
occurrence of endometrioid adenocarcinoma in a deriva‑
tive of the Müllerian duct (the upper part of the vagina) is 
biologically plausible and theoretically possible, although 
direct clinical evidence for this specific association remains 
limited.

Figure 8. Findings from the 15‑month postoperative surveillance pelvic ultrasound appear unremarkable, with no identifiable mass or suspicious soft tissue 
lesion.

https://www.spandidos-publications.com/10.3892/ol.2026.15650
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The present case was diagnosed as a primary vaginal 
adenocarcinoma by vaginal biopsy. Research regarding this 
disease is currently limited to case reports and retrospec‑
tive analyses with small sample sizes (29,30). Furthermore, 
the relatively short 15‑month follow‑up period repre‑
sented a limitation of the present case report and a longer 
follow‑up is thus required to further evaluate long‑term 
prognosis and recurrence. Furthermore, to the best of our 
knowledge, no standard screening or treatment strategies 
have been established. Clinically, mention of this disease 
predominantly refers to cervical squamous cell carcinoma 
and management includes surgery, radiotherapy and chemo‑
therapy, immunotherapy, targeted therapy and molecular 
testing  (31). The present patient underwent surgery and 
concurrent radiotherapy and chemotherapy. During the 
15‑month follow‑up period, no recurrence was observed 
and the prognosis was good. However, a notable limitation 
was that the present patient did not undergo relevant genetic 
testing, mainly owing to the patient's personal refusal and 
financial constraints.

In the future, for similar cases, genetic counseling and 
testing should be considered, with a focus on germline vari‑
ants associated with numerous primary malignancies such as 
PTEN and PIK3CA. Performing next‑generation sequencing 
in both thyroid cancer and vaginal adenocarcinoma to iden‑
tify shared driver variants could advance this from a simple 
clinical description to a condition with a deeper mechanistic 
understanding of its pathophysiology, which would support 
risk assessment and cancer prevention for first‑degree relatives 
of the patient.

In summary, although the American College of 
Obstetricians and Gynecologists recommends that routine 
cytological screening be discontinued in women with benign 
uterine diseases and no history of high‑grade cervical 
intraepithelial neoplasia  (32), the present case highlights 
the need for regular surveillance of the vaginal stump after 
hysterectomy. For rare multiple primary cancers, especially 
those with potentially associated histological types, clinicians 
should adopt a ‘molecular detective’ approach and investigate 
possible shared genetic susceptibility. The present report 
recommends multi‑institutional registration and long‑term 
follow‑up of such rare cases to accumulate evidence, clarify 
optimal treatment strategies and identify prognostic factors, 
with the aim of advancing research regarding underlying 
molecular mechanisms.

In conclusion, PVC, particularly when occurring after 
hysterectomy, is rare. The present case suggested that PVC may 
be associated with the malignant transformation of residual 
endometriotic (adenomyotic) lesions. Regular monitoring of 
the vaginal stump is necessary in patients with a history of 
hysterectomy for benign diseases. Furthermore, given the 
previous history of thyroid cancer in the present patient, 
possible underlying genetic susceptibility to tumors should 
also be considered in such rare tumor cases. Further elucida‑
tion of the molecular mechanisms involved in the pathogenesis 
of this disease is warranted.
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