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Abstract. The present study reported a case of Synchronous 
Mucinous Metaplasia and Neoplasia of the Female Genital 
Tract (SMMN‑FGT), which occurred in a 47‑year‑old woman. 
The patient complained of pelvic mass during a physical 
examination a month ago. Ultrasound examination found an 
anechoic spot in the left ovary and several anechoic spots were 
detected in the cervix. The patient underwent left adnexec‑
tomy and the left ovarian frozen section revealed a mucinous 
borderline tumor. Total abdominal hysterectomy and right 
salpingo‑oophorectomy were subsequently performed. 
Microscopically, multifocal mucinous lesions were involved 
in the female genital tract, including bilateral ovarian muci‑
nous borderline tumor, cervical and endometrial mucinous 
adenocarcinoma and the bilateral fallopian tube epithelium 
showed mucinous metaplasia. Immunohistochemistry 
revealed that the tumor cells of the ovary, cervix and endo‑
metrium expressed MUC6, exhibiting features of gastric‑type 
differentiation. The Ki‑67 proliferative index was ~10‑70%. 
Cumulative evidence established SMMN‑FGT as the final 
histopathological diagnosis with International Federation of 
Gynecology and Obstetrics stage I. Following surgery, the 
patient received a course of pelvic radiotherapy and survived 
for 16 months.

Introduction

Synchronous Mucinous Metaplasia and Neoplasia of the 
Female Genital Tract (SMMN‑FGT) is a multifocal mucinous 
lesion that occurs simultaneously in the female genital tract 
and was first described by Mikami et al (1). SMMN‑FGT rarely 
occurs; ~35 cases have been reported in the literature (1‑11). 
SMMN‑FGT demonstrates a spectrum of morphological 

features, ranging from metaplasia without nuclear or archi‑
tectural abnormalities to invasive mucinous adenocarcinoma, 
including minimal deviation adenocarcinoma (MDA) of the 
cervix and usually with gastric differentiation. Whether the 
disease process is the multifocal independent occurrence or 
the widespread dispersal from a single lesion is still controver‑
sial. The present study reported the clinical data, histological 
morphology and immunohistochemistry of this case and 
is expected to provide a further reference for the clinico‑
pathological characteristics of the disease and the basis for its 
diagnosis and treatment.

Case study

The patient was a 47‑year‑old married woman who complained 
of a pelvic mass during a physical examination a month ago 
(February, 2021). The preoperative transvaginal ultrasound 
displayed multiple inhomogeneous hypoechoic echoes 
without obvious blood flow signals in the uterine myometrium 
(the largest one on the right uterine wall, which occludes 
the right ovary; Fig. 1A and B). There was a 52x52x33 mm 
well‑circumscribed anechoic spot in the left ovary without 
an obvious blood flow signal (Fig.  1C). Several anechoic 
spots were detected in the cervix, with a maximum diameter 
of 8 mm. The endometrium measured ~5 mm in thickness. 
Cervical liquid‑based cytology (Thinprep cytologic test, 
TCT) was negative for intraepithelial lesions or malignant 
lesions and the high‑risk HPV test was negative. The patient 
underwent left adnexectomy; a frozen section of the left 
ovarian revealed a mucinous borderline tumor. The patient 
underwent a rapid cytological examination of the peritoneal 
washing fluid and no tumor cells were found. Intraoperative 
examination of the appendix and other digestive tract organs 
showed no obvious abnormality. Total abdominal hysterec‑
tomy and bilateral salpingo‑oophorectomy were subsequently 
performed.

Gross presentation. The removed bilateral ovaries were 
measured 50x45x25  mm (left) and 32x20x15  mm (right) 
(grossly view of the specimen) in size and were multicystic 
tumors without conspicuous papillae in the cyst wall. The uterus 
body measured ~100x45x25 mm in size. Multiple grey‑white 
nodules were in the intramural and subserosa of the uterus with 
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a diameter of 2‑48 mm. The thickness of the endometrium was 
2‑5 mm. The cervical canal was measured ~35 mm in length 
and 3 0 mm in diameter, with multiple cervical cystic lesions 
scattered in the endocervix. The bilateral fallopian tubes were 
grossly unremarkable.

Microscopic examination. Bilateral ovarian tumors have 
similar histological features and contain multiple cysts lined 
by gastric‑type mucinous epithelium showing variable degrees 
of stratification, tufting and villous or slender filiform papillae. 
Tumor cells are generally low‑grade nuclear atypia. Mitotic 
activity is predominantly present in crypts and less promi‑
nent on the luminal surface (Fig. 2A). The bilateral fallopian 
tube mucosal epithelium showed focal mucinous metaplasia 
(Fig. 2B).

The cervical lesion in the internal cervical canal displayed 
a well‑differentiated mucinous adenocarcinoma with focal 
superficial invasion and is surrounded by lobular endocer‑
vical glandular hyperplasia (LEGH; Fig. 2C). The tumor was 
confined to the cervix without vascular invasion and did not 
invade beyond the lower uterus. The tumor cells with abundant 
clear pale eosinophilic cytoplasm and distinct cell borders. 
The cytoplasm contained neutral mucins, which stained pale 
pinkish‑red. (Fig. 2D).

The mucinous endometrial tumor showed a nodular expan‑
sive growth pattern and invaded the superficial myometrium 
(3/15 mm) without vascular invasion (Fig. 2E). It had similar 
morphological features to the cervical tumor, such as abun‑
dant cytoplasm containing mucins and atypical mitoses were 
present but inconspicuous (Fig. 2F). The background endome‑
trium displayed hyperplasia.

Immunohistochemical findings. Immunohistochemically, 
ovarian tumor cells expressed MUC6, CK7, PAX8 (Fig. 3A‑C), 
a Ki‑67 proliferation index of ~70% (Fig. 3D) and were nega‑
tive for ER, PR, CDX‑2, CK20 (data not shown). Cervical 
tumor cells expressed MUC6 (Fig. 3E), were negative for P16 
and P53 (Fig. 3F and G) and had a Ki‑67 proliferation index 
of ~50% (Fig. 3H). Endometrial tumor cells expressed MUC6 
(Fig. 3I), were negative for ER, PR (Fig. 3J and K), P16 and 
P53 (data not shown) and the Ki‑67 proliferation index was 
~10% (Fig. 3L).

The patient underwent gastroscopy and colonoscopy 
following surgery and no gastrointestinal lesions were found. 
Combined with the clinical visualization, histological features 
and immunohistochemical results, the primary diagnosis was 
ascertained as SMMN‑FGT by the International Federation of 
Gynecology and Obstetrics stage I (12), including mucinous 
borderline tumor (MBT) of the bilateral ovaries, gastric‑type 
cervical adenocarcinoma (GCA), endometrial mucinous 
adenocarcinoma and fallopian tubes epithelium mucinous 
metaplasia. The secondary diagnosis was multiple uterine leio‑
myomas. The patient was been referred to a course of pelvic 
radiotherapy followed surgery. The follow‑up showed that the 
patient was alive and disease‑free at 16 months after surgery.

Discussion

Mucinous lesions that occur in two or more sites of the female 
genital tract simultaneously, including the cervix, endometrium, 

ovary, or fallopian tube, are rare. Occasionally, the involvement 
of the urethral orifice and peritoneum has also been reported (2). 
These rare mucinous lesions are termed SMMN‑FGT. The 
distinguishing feature of SMMN‑FGT is that all tumors 
co‑occur and exhibit features of gastric‑type differentiation, 
such as expression of MUC6 and/or HIK‑1083. Most of the 
cervix lesions are GCA which is usually called MDA when it 
is extremely well‑differentiated. The 5th WHO Classification of 
female genital tract tumors (13) classifies it as HPV‑independent 
adenocarcinoma due to its different pathogenesis from traditional 
cervical adenocarcinoma. Some patients are also accompanied 
by Peutz‑Jeghers syndrome (14). Molecular genetics may be 
related to the mutation of STK11 (15) and KRAS (16).

To the best of the authors' knowledge, ~35  cases of 
SMMN‑FGT have been reported in the literature (Table I) (1‑11). 
The age of the patients ranged from 33‑83  years (mean, 
51 years old). The clinical manifestations of SMMN‑FGT are 
not exclusive. Most patients complained of irregular vaginal 
bleeding, vaginal discharge, or abdominal discomfort; some 
patients exhibit atypical glandular cells on cervical cytology. 
The patient in the present study was a middle‑aged woman 
diagnosed with a pelvic mass by physical examination but 
without other symptoms. The negative cytology result may be 
that the materials could not be effectively collected because of 
the mucinous lesions confined to the internal cervical canal. 
In addition, in traditional cervical cancer screening (cervical 
cytology combined with HPV test) it is easy to miss the lesions 
because it is HPV‑independent.

Among the described cases, 23 cases showed gastric‑type 
cervical mucinous adenocarcinoma and three cases without 
cervical mucinous lesions. 15 cases of endometrial lesions 
manifested as mucinous adenocarcinoma, nine cases were 
mucinous metaplasia and eight showed occasional villoglan‑
dular growth associated with LEGH. A total of 12  cases 
of fallopian tube lesions were mucinous metaplasia, five 
cases were mucinous carcinomas and four cases were muci‑
nous borderline tumors. A total of seven cases of the ovarian 
lesions were mucinous borderline tumors, eight were mucinous 
cystadenoma and three were ovarian mucinous carcinoma. 
Among the 35 cases, 21 cases involved three sites of the female 
genital tracts and 10 cases involved four sites. In the patient 
in the present study, mucinous lesions involved four sites of 
the genital tracts, including the cervix, endometrium, bilateral 
ovaries and fallopian tubes. The cervix and endometrium were 
gastric‑type adenocarcinomas, bilateral ovaries were MBT and 
bilateral fallopian tube epithelium were mucinous metaplasia.

The primary differential diagnosis of SMMN‑FGT is meta‑
static ovarian mucinous adenocarcinoma. Notably, Metastatic 
ovarian mucinous adenocarcinoma closely resembles primary 
or mucinous borderline tumors and requires close macro‑
scopic and microscopic observations combined with clinical 
information for accurate identification. The features of meta‑
static ovarian mucinous adenocarcinoma from cervical cancer 
were described by Young and Scully (17) including i) The 
ovarian tumor may metastasize from cervical cancer if the 
ovarian and cervical cancer occur at a similar time; ii) tumors 
are usually present in bilateral ovaries, iii) tumor implants 
visible on the surface of the ovary, iv) cervical and ovarian 
tumors have similar histological features, v) Cervical tumor 
usually infiltrates deep myometrium, vi) cervical tumor widely 
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spread, vii) tumor invades lymph nodes and blood vessels and 
viii) deficiency of mucous metaplasia of the fallopian tubes 
or endometrial lining. Moreover, well‑differentiated mucinous 
adenocarcinoma of the digestive tract, such as well‑differenti‑
ated mucinous adenocarcinoma of the gallbladder, metastases 
to the cervix and ovary, possesses similar morphological 
features to cervical MDA and ovarian mucinous cystadenoma. 
In the present case, the mucinous tumors existed on cervical, 
bilateral ovaries and endometrium with similar histological 
characteristics, but the lower uterine segment, ovarian surface 
and blood vessels were without tumor invasion, which demon‑
strated the ovarian tumor was not metastasized from the 
cervical tumor. Moreover, the endometrial and cervical tumors 
were limited to the superficial myometrium. Combined with 
the clinical features, imaging findings, histology and immu‑
nohistochemistry, the ovarian, endometrial and cervical tumor 
occurred simultaneously. Cumulative evidence established 
SMMN‑FGT as the final histopathological diagnosis.

Treatment of SMMN‑FGT is usually based on the 
stage of the co‑existing adenocarcinoma. Total abdominal 

hysterectomy (TAO) and bilateral salpingo‑oophorectomy 
(BSO) are sufficient for early staging. Most of the 22 reported 
cases were treated with TAO and BSO. Some patients received 
adjuvant radiotherapy and chemotherapy after surgery. 
The prognosis of patients is mainly related to the staging 
of the most severe lesions (1). One patient died 62 months 
after surgery because the lesions invaded the vaginal wall 
and reoccurred 9 months after surgery. The follow‑up of 
other patients ranged from 2‑102 months and they survived 
disease‑free. In the present case, the patient underwent a 
rapid cytological examination of the peritoneal washing fluid 
during the operation and the results showed that no tumor 
cells were found. The appearance of the resected tumor was 
limited to the ovary and the surface of the ovary was smooth 
and no tumor was observed. Therefore, no omentectomy 
was performed during the clinical operation, but this may 
also be where treatment is inadequate. Finally, the patient 
underwent TAO, BSO and a course of radiotherapy following 
surgery. The patient was disease‑free 16 months following 
the completion of the therapy.

Figure 1. Ultrasound images. (A) Multiple inhomogeneous hypoechoic echoes without obvious blood flow signals between the uterine muscle. (B) The uterus 
was measured ~69x66x62 mm. (C) A 52x52x33 mm anechoic area is visible in the left ovary without an unmistakable blood flow signal.

Figure 2. Histological features of tumors of each genital tract. (A) The ovarian tumor showed a mucinous tumor with abundant cytoplasm and pale‑staining, 
focal papillary growth (black arrows) and mild nuclear atypia (magnification, x100). (B) Fallopian tubes showed focal mucinous metaplasia of the epithelium 
without atypia (black arrows; magnification: x100). (C) Cervical tumor was a well‑differentiated mucinous tumor with superficial invasive growth (magni‑
fication, x100). (D) Cervical tumor cells are rich in mucus, with mild nuclear atypia and rare mitoses (black arrows; magnification, x400). (E) Endometrial 
mucinous neoplasm with nodular expansile infiltrative growth (magnification, x20). (F) Endometrial tumor cells with a small nucleus and gastric‑type differ‑
entiation (magnification, x400). Hematoxylin and eosin staining.
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The present study reported a case of SMMN‑FGT that 
occurred in a 47‑year‑old woman, including the clinical 
symptoms, ultrasound display, gross appearance, micro‑
scopic examination and immunohistochemical findings. 
However, there are some limitations to the present study. 
First, the images of an MRI or CT scan on the pelvis before 
surgery were not taken as the preoperative clinical diagnosis 
was of a benign ovarian cyst. In addition, the tumors of the 
cervix and endometrium were inconspicuous, so the present 
study collected a large number of cervical and endometrial 
tissues for diagnosis, only to find superficial tumor lesions 
and that the gross specimen was damaged, so the present 
study lacked an image displaying the gross characteristics of 
this rare tumor.

The present study presented a case of SMMN‑FGT, which 
existed in the cervix, endometrium and bilateral annex. 
Immunohistochemistry showed that the tumor cells were 
positive for gastric‑type marker MUC6. Further studies are of 
great significance to characterize clinical features of this rare 
disease for differential diagnosis and effective therapy.
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