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Abstract
Background  Peutz-Jeghers syndrome (PJS) is characterized by the presence of hamartomatous polyps in the 
gastrointestinal tract and mucocutaneous pigmentation on the lips, oral mucosa, nose, fingers, and toes. Synchronous 
mucinous metaplasia and neoplasia of the female genital tract (SMMN-FGT) refers to the occurrence of multifocal 
mucinous lesions in at least two sites, including the cervix, uterus, fallopian tubes, and ovaries, in the female genital 
tract. SMMN-FGT and PJS are rare diseases with a very low incidence, especially when occurring simultaneously.

Case presentation  We report a case in which a woman with a large mass on the left ovary underwent a 
gynecological surgery and was diagnosed with cervical gastric-type adenocarcinoma and mucinous lesions in 
the endometrium, bilateral fallopian tubes, and ovary, i.e., SMMN-FGT, by postoperative paraffin pathology. The 
patient sought medical attention for abdominal distension and enlargement. A gynecological ultrasound revealed 
a multilocular cystic mass in the pelvis, while serum tumor markers were within normal limits, with mildly elevated 
carbohydrate antigen 199 and carbohydrate antigen 125 levels. Cervical thin-prep cytology test result was negative. 
The patient had a family history of PJS with black spots on her skin and mucous membranes since the age of 8 
years. She underwent multiple partial small bowel resections and gastrointestinal polypectomy owing to intestinal 
obstruction and intussusception. She underwent left adnexectomy, hysterectomy, right salpingectomy, greater 
omental resection, appendectomy and right ovary biopsy, and received six courses of adjuvant chemotherapy with 
Lopressor plus Carboplatin. Genetic testing revealed a heterozygous serine threonine kinase 11 germline mutation 
and there were no signs of recurrence during the 18-month follow-up period after treatment.

Conclusions  This is a rare case in which PJS was complicated by SMMN-FGT. Owing to its extreme rarity, there are no 
guidelines, but reported cases appear to indicate a poor prognosis. We retrospectively reviewed all cases of collisions 
between PJS and SMMN-FGT and explored the clinical features, pathological characteristics, diagnosis, treatment 
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Background
Peutz-Jeghers syndrome (PJS) was first reported by Peutz 
in 1921 and later by Jeghers et al. with a prevalence of 
approximately 1/50,000-200,000 [1].It is characterized by 
hamartomatous polyps in the gastrointestinal tract and 
mucocutaneous pigmentation on the lips, oral mucosa, 
nose, fingers, and toes. Evidence suggests that patients 
with PJS have an increased risk of developing cancer, 
including gastrointestinal and extraintestinal cancers [2]. 
Female patients with PJS tend to have mucinous lesions 
in their genital organs, ranging from cystic or hyperplas-
tic benign lesions to borderline neoplasms and to malig-
nant tumors. Synchronous mucinous metaplasia and 
neoplasia of the female genital tract (SMMN-FGT) [3] 
refers to the occurrence of multifocal mucinous lesions 
in at least two sites in the female genital tract. It is a rare 
disease, and the diagnostic standards, treatment options, 
and follow-up criteria have not yet been standardized. 
Low morbidity, lack of specific symptoms, and challenges 
in preoperative diagnosis can lead to frequent clinical 
misdiagnosis or missed diagnosis, resulting in delayed 
treatment. Patients with PJS have a higher lifetime risk 
of cancer, whereas those with SMMN-FGT have a poor 
prognosis. SMMN-FGT and PJS are both rare diseases 
with very low incidence, especially they occur simul-
taneously. However, the symptoms of PJS may provide 
evidence of SMMN-FGT. Herein, we report a case of a 
woman with a long history of PJS who was diagnosed 
with SMMN-FGT in our hospital. We also reviewed all 
reported cases in which the two diseases coexisted to 
alert clinicians to the importance of early detection, 
diagnosis, and treatment of malignant tumors in these 
patients. Additionally, we stress the importance of cancer 
risk surveillance in individuals with PJS.

Case presentation
A 38-year-old woman visited our hospital on 24 October 
2022 for “abdominal distension and gradual enlargement 
of the lower abdomen for more than 3 months” and was 
diagnosed with SMMN-FGT after gynecological surgery. 
Gynecological examinations and ancillary tests revealed 
no specific changes. Uterine body palpation was unsat-
isfactory, and a large cystic mass reaching the umbilicus 
was palpable in the adnexal area. The cervix was smooth, 
with a small amount of transparent fluid flowing out. 
Ultrasound at our hospital revealed a multilocular cystic 
mass in the pelvis with multiple dense partitions inside. 
Blood flow signals were found above the partitions, and 

the cyst was hypoechoic and filled with fine and dense 
spots. The cervical thin-prep cytology test (TCT) was 
negative, and serum tumor markers were normal with 
carbohydrate antigen 199 (CA199) and carbohydrate 
antigen 125 (CA125) mildly elevated. No other abnormal 
radiological or laboratory results were observed. In sum-
mary, the possible diagnosis of the female patient was an 
ovarian tumor.

Considering the possibility of a malignant tumor, the 
patient underwent laparoscopic exploration and subse-
quent laparotomy on 28 October 2022 and was finally 
diagnosed with cervical gastric-type adenocarcinoma. 
During laparoscopic exploration, a large amount of yel-
lowish viscous fluid and a large mass on the left ovary 
with a diameter of 20  cm were observed, while the 
uterus, right ovary and other organs were normal to the 
naked eye. Therefore, left adnexectomy and right ovary 
biopsy were performed firstly. Intraoperative frozen sec-
tion pathology revealed borderline mucinous tumors 
in the left ovary and cortical stromal hyperplasia in the 
right ovary. Hysterectomy, right salpingectomy, greater 
omental resection, and appendectomy were performed 
subsequently. Postoperative pathology showed gastric-
type adenocarcinoma of the cervix, with a lesion involv-
ing approximately 80% of the entire uterine wall and a 
depth of approximately 10 mm, proliferation of mucinous 
glands in the endometrium, borderline mucinous cystic 
tumor of the left adnexa, mucinous gland metaplasia, 
and mild atypical proliferation of the right fallopian tube 
(Fig.  1). There was proliferation of mucinous glands in 
the cervix, endometrium, bilateral fallopian tubes, and 
left ovary, with some glandular dysplasia and tumor for-
mation, suggesting concurrent mucinous metaplasia and 
tumors, i.e., SMMN-FGT.

Because of the young age and benign result of the right 
ovary biopsy, supplemental surgery was not conducted, 
and postoperative adjuvant chemotherapy was adminis-
tered instead. On 15 November 2022 the patient under-
went the first course of chemotherapy with a regimen of 
Paclitaxel Liposome for Injection plus Carboplatin. Six 
courses of chemotherapy were administered with the last 
course on 17 April 2023, and no signs of recurrence were 
observed during the 18-month follow-up period after 
surgery.

It is worth noting that this patient had black spots on 
her skin and mucous membranes since the age of 8 years, 
mainly distributed on the face, lips, fingers, and toes; 
these spots partially diminished after she gave birth to 

methods, and prognosis when the two diseases coexisted. The aim is to deepen the clinicians’ understanding of this 
disease for early detection, diagnosis and treatment.
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her daughter in 2008. In 2001, she underwent a partial 
small bowel resection owing to “intestinal obstruction” 
at a local hospital and was diagnosed with PJS based on 
postoperative pathology. She underwent multiple surger-
ies to remove the gastrointestinal polyps and a part of 
the small intestine owing to recurrence. Genetic testing 
revealed a heterozygous type serine threonine kinase 11 
(STK11) germline mutation. The patient’s father died of 
liver cancer associated with PJS. Her mother is healthy, 
while her younger brother had a history of PJS and has 
undergone several surgeries So far, no extraintestinal 
cancers have been found. Her daughter is currently 15 
years old and has not exhibited any black spots or other 
symptoms.

Discussion and conclusions
SMMN-FGT combined with PJS is extremely rare, with 
only 11 cases reported [4–13] to our knowledge (Table 1). 
The patients were aged between 30 and 54 years, with 
one aged 75 years. Its clinical presentation is non-spe-
cific, with most patients complaining of pelvic masses, 
abnormal vaginal bleeding, increased vaginal discharge, 
or abdominal discomfort. The patient in this study was 

38 years old, presented with abdominal distension and 
was diagnosed with a pelvic mass on imaging. How-
ever, upon reviewing the patient’s medical history, it was 
found that she had experienced thin, transparent vaginal 
discharge for more than a year, which she believed to be 
normal vaginal secretions and did not pay much atten-
tion to. Finally, the possibility of cervical tumors was 
overlooked because of the negative result of cervical TCT 
result. Auxiliary examinations, including imaging studies 
and serum tumor markers, show no obvious specificity, 
and ultrasonography often suggests polycystic lesions in 
the affected areas. Tumor markers are usually normal, 
however, when accompanied by gastric-type adenocarci-
noma, an increase in CA199 is common, while CA125 is 
often normal or slightly elevated.

Owing to the rarity of SMMN-FGT, there is currently 
no internationally recognized standard treatment. Most 
reported cases underwent total hysterectomy and bilat-
eral salpingo-oophorectomy. Some studies [14] suggest 
that ovarian preservation may not be recommended 
for gastric-type adenocarcinoma patients and consider 
omentectomy as part of surgical treatment. Regard-
ing adjuvant therapy, different physicians have varying 

Fig. 1  Pathology findings after surgery (H-E stain), (A) gastric-type adenocarcinoma of cervical (×100), (B) cervical lobular mucinous gland hyperplasia 
(×100), (C) proliferation of mucinous glands in endometrium (×100), (D) mucinous gland metaplasia and mild atypia proliferation of right fallopian tube 
(×100), (E)mucinous cystic tumor of left ovary (×100)
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Case 
No.

Age
(y)

STK11 Presentation Pathology Primary 
surgery

Adjuvant 
therapy

Metastasis /Recurrence Follow-up Author Date

1 36 NA abdominal pain intestinal-like 
metaplasia of 
fallopian tube 
epithelium, 
SCTAT of ovary, 
metastasizing 
adenocarcino-
ma of cervix

radical hys-
terectomy 
and BSO

NA metastasis,
3 years

DOD, 
19mo after 
metastasis

COSTA J [4] 1976

2 54 NA NA SCTAT of ovary, 
MDA of cervix, 
metaplasia of 
fallopian tubes

NA NA NA NA BERGER 
G [5]

1981

3 33 NA menometror-
rhagia and an 
adnexal mass

SCTAT, OMC, 
MDA of cervix, 
metaplasia of 
fallopian tubes

total hys-
terectomy 
and RSO

CT recurrence,
2 mo

DOD, 7 
mo after 
recurrence

Chen [6] 1986

4 40 NA pelvic mass SCTAT of 
ovary, cervical 
adenoma 
malignum

total hys-
terectomy 
and BSO

CT,
RT after 
metastasis

metastasis,
5 years

DOD, 4 
mo after 
metastasis

Podezaski 
E [7]

1991

5 42 NA persistent 
leukorrhea

invasive mu-
cinous carci-
noma of cervix, 
SCTAT of ovary, 
focal adeno-
carcinoma of 
endometrium

total hys-
terectomy 
and BSO

NA NA dead of 
unknown 
reason,
54 mo

SEIDMAN 
JD [8]

1994

6 42 NA abdominal 
pain, left ad-
nexal mass

MDA of 
cervix, mucosal 
metaplasia of 
fallopian tubes, 
borderline 
malignancy of 
R ovary

total hys-
terectomy 
and LSO, 
bilateral 
sampling 
of external 
iliac lymph 
nodes and 
ileal resec-
tion a

No NA NED,
21 mo

MANGILI 
G [9]

2004

7 53 NA NA pyloric gland 
metaplasia 
and differ-
entiation of 
uterine cervix, 
fallopian tubes 
and ovary

total hys-
terectomy 
and BSO

NA NA NA Kato N [10] 2011

8 30 Yes fallopian tube 
mass

mucinous 
hyperplasia of 
fallopian tube 
and ovary

NA NA recurrence,
3 mo

DOD,
43 mo

Bennett JA 
[11]

2021

9 33 NA abnormal vagi-
nal bleeding

LEGH of cervix, 
multifocal 
gastric-type 
MCM of endo-
metrium and 
fallopian tubes

total hys-
terectomy 
and BS

No No NED,
43mo

Chen
 [12]

2022

Table 1  Reported cases of co-occurrence of SMMN-FGT and PJS
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opinions on whether and what kind of adjuvant therapy 
should be administered postoperatively. As shown in 
Table  1, some patients received adjuvant chemotherapy 
postoperatively, whereas others with benign lesions only 
underwent close follow-up without postoperative adju-
vant therapy. Radiotherapy has been used in patients 
with metastasis. However, the role of adjuvant therapy 
could not be assessed because of lack of information. In 
our case, the patient underwent left adnexectomy, hys-
terectomy, right salpingo-oophorectomy, greater omental 
resection and appendectomy. In addition, the right ovary 
was preserved because intraoperative frozen pathol-
ogy suggested that no tumor was detected in the right 
ovary. However, this may have been inadequately treated. 
Finally, the patient received six courses of postoperative 
adjuvant chemotherapy with Lipiodol plus Carboplatin. 
Diagnosis of SMMN-FGT relies on postoperative pathol-
ogy with the presence of mucinous lesions in at least two 
sites in the female genital tract. Of the reported cases, 
nine involved the cervix; nine ovaries; eight fallopian 
tubes; and three endometrium, with pathological types 
ranging from mucous hyperplasia and metaplasia to car-
cinoma. In our case, mucinous lesions involved four sites 
in the reproductive tract: the cervix, endometrium, fal-
lopian tubes, and left ovary.

The disease prognosis depends on the grade of the most 
severe lesion, with gastric-type adenocarcinoma hav-
ing the worst prognosis [15]. Of the previously reported 
cases, two were lost to follow-up, three showed no signs 
of disease recurrence, and the remaining cases died of 
disease recurrence, metastasis, or other causes, with 
a follow-up time of no more than 5 years, suggesting a 
poor prognosis. Of the three surviving patients, two (case 
9 and 10) had bilateral ovaries preserved owing to benign 
intraoperative pathology. These patients were young, 
and they were followed up without adjuvant treatment 
because of benign lesions. As for the last follow-up, con-
ducted at 43 and 29 months, respectively, neither patient 

showed signs of recurrence. However, in view of the pos-
sibility of malignancy, close follow-up is recommended, 
and prophylactic resection of both ovaries should be 
considered after menopause. One malignant case was 
followed up for 21 months without signs of recurrence, 
which may have been related to extensive surgery (case 
6, with partial resection of the bowel). The patient in our 
case is currently being followed up for 18 months, with 
no signs of recurrence. This may be attributed to post-
operative adjuvant chemotherapy; however, as one ovary 
was preserved, close follow-up is required.

The pathogenesis of SMMN-FGT is unknown, and 
the histological changes are closely related to pyloric 
gland metaplasia and exhibits a series of morphological 
features ranging from metaplasia to invasive mucinous 
adenocarcinoma with a complex mechanism. Morpho-
logical features of SMMN-FGT include simple gastric-
type mucinous metaplasia, papillary growth, atypical 
papillary growth, microinvasive adenocarcinoma, gas-
tric-type adenocarcinoma, mucinous metaplasia of the 
fallopian tube, ovarian mucinous cystadenoma, and bor-
derline or mucinous ovarian carcinoma. Therefore, we 
hypothesize that SMMN-FGT is a group of diseases con-
sisting of benign lesions that progressively become malig-
nant over time.

PJS is an autosomal dominant disorder caused by muta-
tions in the liver kinase B1 (LKB1) gene, also known as 
STK11 gene, which functions as a tumor suppressor gene 
and is located on chromosome 19p13.3 [16]. Mutations in 
this gene can dysregulate various signaling pathways such 
as mTOR, Wnt/β-catenin, or TCF-4, leading to the devel-
opment of PJS, but the exact mechanism remains unclear. 
SMMN-FGT may be associated with genes related to the 
PJS, such as STK11. Jennifer reported [11] 22 examples of 
novel adnexal tumors associated with PJS in nearly 50% 
of the cases that harbored STK11 alterations. In pub-
lished cases, the STK11 altered status remains unknown 
owing to age and technical limitations, but the presence 

Case 
No.

Age
(y)

STK11 Presentation Pathology Primary 
surgery

Adjuvant 
therapy

Metastasis /Recurrence Follow-up Author Date

10 37 NA abnormal vagi-
nal bleeding

LEGH of 
cervix and 
endometrium

total hys-
terectomy 
and BS

No No NED,
29mo

Chen
 [12]

2022

11 75 NA elevation of the 
CA199

malignant 
transformation 
of R fallopian 
tube, mucinous 
hyperplasia of 
L fallopian tube 
and R ovary

total hys-
terectomy 
and BSO

CT metastasis,
2 years

DOD,
several mo

Bronte 
Anaut M 
[13]

2023

Abbreviation R: right; L: left; DOD: dead of disease; NA: not available; NED: no evidence of disease; RT: radiotherapy; CT: chemotherapy; SCTAT: Sex cord tumor 
with annular tubules; MDA: minimal deviation adenocarcinoma; BSO: bilateral salpingo-oophorectomy; RSO: right salpingo-oophorectomy; LSO: left salpingo-
oophorectomy; BS: bilateral salpingectomy; LEGH: lobular endocervical glandular hyperplasia; MCM: mucous cell metaplasia; OMC: ovarian mucinous cystadenoma. 
“a” indicates that the patient was underwent a right salpingo-oophorectomy because of a serous-papillary cystoadenoma 6 years ago

Table 1  (continued) 
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of the STK11 mutation was confirmed in our case, which 
suggests that SMMN-FGT is associated with the STK11 
mutation. However, the histogenesis of SMMN-FGT 
remains unclear, and further studies, especially transcrip-
tomic, epigenetic, and proteomic analyses, are warranted.

Patients with PJS have a higher risk of developing 
malignant tumors, therefore, early detection and regu-
lar monitoring of high-risk patients are crucial. No clear 
guidelines currently exist for the surveillance of high-risk 
cancers of the female genital tract secondary to the PJS. 
However, relevant study [17] have indicated that trans-
vaginal ultrasound, serum CA125 test, pelvic examina-
tion and cervical smear should be performed annually, 
beginning at 18 years of age. Simultaneously, attention 
should be paid to menstruation and leucorrhea. In case 
of persistent abnormal uterine bleeding or vaginal dis-
charge, even if the cervical TCT is negative, a biopsy 
should be performed, if necessary, for early diagnosis. In 
addition, owing to its rare onset and challenging diagno-
sis, gynecologists, gastroenterologists, dermatologists, 
urologists, and pathologists need to be more vigilant in 
their clinical practice.

Patient education, including, regular follow-ups, 
genetic counseling, early screening, and predictive diag-
nosis of their direct relatives, is particularly important. 
Patients should be informed of the high susceptibil-
ity of PJS to cancer and urged to follow-up regularly as 
prescribed by their doctor, note any symptoms of dis-
comfort, and seek medical attention in a timely manner. 
Completion of genetic testing is recommended to guide 
follow-up and treatment and to provide a basis for moni-
toring the disease in relatives. Considering the genetic 
predisposition, early screening and predictive diagnosis 
of direct relatives are crucial. It is recommended that the 
patient’s 15-year-old daughter undergo regular medical 
examinations early on. The American College of Gastro-
enterology recommends regularly monitoring of patients 
with PJS from a young age, with upper gastrointestinal 
and small bowel series examinations starting at the age 
of 8 years and colonoscopy every 3 years thereafter [18]. 
Regular pelvic imaging should be performed in adult-
hood, with attention to menstrual status and abnormal 
vaginal discharge. The appearance of mucocutaneous 
pigmentation should be closely monitored, and, genetic 
testing should be performed to clarify the presence of 
STK11 mutations.

In conclusion, SMMN-FGT refers to multifocal muci-
nous lesions occurring simultaneously in the female geni-
tal tract. Its onset is rare, especially when complicated 
with PJS. The occurrence of SMMN-FGT may be asso-
ciated with mutations in STK11, a gene associated with 
PJS. The clinical presentation is nonspecific, and diag-
nosis relies on pathological examination, which is often 
a diagnostic challenge for pathologists because of the 

extensive nature of the lesions. Surgical resection is the 
treatment of choice; however, the efficacy of postopera-
tive adjuvant therapy is unknown with poor prognosis. 
Therefore, the early detection and regular medical sur-
veillance of high-risk patients are crucial. Patients with 
PJS are advised to undergo regular medical check-ups for 
early detection of other malignancies, and their immedi-
ate family members must be screened regularly. Gyne-
cologists should consider the possibility of SMMN-FGT 
when observing female patients with PJS and strive for 
early detection, diagnosis, and treatment. Gastroenter-
ologists, dermatologists and urologists should be more 
alert to the symptoms of PJS in their clinical work.
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