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Purpose: To avoid misdiagnosis, clinicopathological features were analyzed in cases of 
cervical mucinous adenocarcinoma with solitary ovarian metastatic masses.
Patients and Methods: Three cases misdiagnosed as primary ovarian adenocarcinoma 
before surgery were filtered from the database of the Cancer Hospital/Chinese Academy of 
Medical Sciences from January 1998 to December 2016. The clinical data were thoroughly 
collected and compared, and both frozen and paraffin-embedded pathological sections were 
reviewed by two expert pathologists.
Results: None of the patients experienced cervical contact bleeding, and no typical cervical 
neoplasms were found. The cervical canals were slightly thickened in two patients, as 
detected by either palpation or imaging. The high-risk human papillomavirus (HPV) test 
results were all negative, and the thin-prep cytologic test (TCT) screened only one case of 
atypical glandular epithelial cells. All cases were indicative of higher serum CA19-9 levels 
(79.49–6124 U/mL). The ovarian masses showed no regular laterality, while they were all 
cystic or solid-cystic. Their pathological sections indicated a benign appearance of the 
capsule tissue with well-differentiated mucinous glands infiltrating the ovarian cortex with 
focal necrosis.
Conclusion: Attention should be paid to cervical examinations before and during surgery 
for cervical mucinous adenocarcinoma with a metastatic ovarian mass as the first manifesta-
tion. Such patients may gain a better prognosis after active treatment.
Keywords: cervical mucinous adenocarcinoma, metastatic ovarian mucinous 
adenocarcinoma, solitary ovarian metastasis, occult primary lesion, misdiagnosis, 
clinicopathological feature

Introduction
Cervical adenocarcinoma is a relatively common type of cervical cancer, account-
ing for 10–25% of its incidence.1 Arising from the cervical canal, the lesions are 
commonly endogenic and occult, and therefore, nearly 20% of patients lack clinical 
manifestations at the early stage.2 It has been reported that the rate of missed 
diagnosis with the thin-prep cytologic test (TCT) in patients with cervical adeno-
carcinoma is 34.8%,3 and the negative rate with the high-risk human papillomavirus 
(HPV) test is 17.7%,4 which makes it difficult to detect the disease through screen-
ing in a timely fashion.

Ovarian metastases are rare in early cervical adenocarcinoma, and 8.98% of 
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cervical adenocarcinomas have been accompanied by 
ovarian metastases in the literature.3 Furthermore, cervical 
mucinous adenocarcinoma is one of the rare types of 
cervical adenocarcinoma, accounting for 18.6% of cervical 
adenocarcinoma cases.5 Ovarian metastasis rarely occurs 
in primary cervical mucinous adenocarcinoma, and the 
difficulty lies in the differential diagnosis from primary 
ovarian mucinous neoplasms.6

However, few authors have been able to incorporate any 
structured research into opinions related to improving diag-
nosis and selecting reasonable treatment for cervical muci-
nous adenocarcinoma with ovarian metastasis, especially 
with solitary metastasis lesions. To date, previous studies 
have focused mainly on case reports or pathological 
analyses.7–9 This paper selected three cases of cervical muci-
nous adenocarcinoma with ovarian metastasis as the primary 
manifestation in one centre, and the clinicopathological fea-
tures, treatment and prognosis were analysed in detail.

Materials and Methods
This study was approved by the ethics committee of the 
hospital, and written informed consent was obtained from 
every patient to publish the case details and any accom-
panying images (The 2017 Capital Clinical Characteristic 
Application Research Project supported by Beijing 
Municipal Science & Technology Commission, P.R. 
China. No. NCC 2016 ST-05).

From January 1998 to December 2016, a total of 3 cases 
of ovarian metastasis from cervical mucinous adenocarci-
noma were retrieved from the case database of the Cancer 
Hospital of the Chinese Academy of Medical Science. All of 
them presented with apparent ovarian masses as the first 
manifestation. The clinical manifestations, preoperative 
examination results, and surgical and postoperative treatment 
methods were analysed thoroughly, and all patients were 
followed until December 2019.

All three patients underwent rapid frozen pathological 
examination during the operation, and routine haematox-
ylin-eosin (HE) staining, pathological examination and 
immunohistochemical (IHC) staining were performed 
afterward. Two senior pathologists of the hospital were 
invited to review all of the pathological sections and 
analyse their pathological features.

Results
Clinical materials and pathological materials were 
included.

The general information of the three cases of secondary 
ovarian mucinous adenocarcinoma from the cervix with an 
ovarian mass as the first manifestation is shown in Table 1. 
The diagnostic and treatment courses are presented here:

Patient 1 was 49 years old with eumenorrhea, gravida-3 
and para-2. She was admitted to the hospital for a “left ovarian 
mass found on physical examination”. The TCT indicated 
atypical glandular cells from her previous physical examina-
tion report in another hospital, while both the re-examination 
of the TCT and the HPV test results were negative in our 
hospital. Pelvic magnetic resonance imaging (MRI) revealed 
a 0.5-cm-thick cervical canal mucosa. Exploratory laparotomy 
was performed later. Approximately 300 mL mucous ascites 
was observed in the pelvic cavity during the operation. An 
isolated 6 cm×4.8 cm cystic mass was found on the left ovary, 
with a complete envelope and solid nodules on its surface. No 
other cancerous lesions were detected in the pelvic cavity 
during the comprehensive exploration. Upon gross examina-
tion of the left adnexa and tumour, it was found to be a cystic 
mass with solid nodules, presenting as a benign/borderline 
ovarian tumour; however, microscopically, well- 
differentiated mucinous gonadal bodies infiltrated into the 
ovarian cortex, accompanied by focal necrosis and irregular 
morphology, which presented as a highly differentiated malig-
nant tumour. Because of the inconsistent findings between the 
gross and microscopic appearance, the diagnosis pointed to 
metastatic mucinous carcinoma. The fact that the tumour 
nuclei were oval-shaped and lightly stained and that the chro-
matin was fine and uniform was different from the appearance 
of intestinal rod-shaped nuclei; therefore, an origin of the 
gastrointestinal tract was excluded. Based on the results of 
the preoperative gynaecological examination, the cervix was 
checked again under anaesthesia, a slightly thick and hard 
cervical canal was found, and cervical scraping and multipoint 
biopsy were performed. Fast frozen pathology indicated 
highly differentiated mucinous adenocarcinoma. Based on 
this, secondary ovarian mucinous adenocarcinoma from the 
cervix was diagnosed intraoperatively. Then, radical hyster-
ectomy and comprehensive staging surgery were performed. 
Based on the paraffin pathology, the patient was diagnosed 
with stage IV cervical mucinous adenocarcinoma, and she 
received external pelvic radiation with intravenous chemother-
apy. Recurrence had not occurred 99 months after the initial 
treatment.

Patient 2 was 49 years old, with gravida-4 and para-2 5 
years after natural menopause. She was admitted to the hospi-
tal for “abdominal distension for 3 months”. Both the TCT and 
cervical HPV test results were negative. A pelvic-enhanced 
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computerized tomography (CT) scan showed cervical enlarge-
ment without obvious abnormal enhancement. Laparotomy 
was performed, and approximately 500 mL of bloody ascites 
was observed in the pelvic cavity. There was one mass with 
a smooth surface and an intact capsule in each ovary, and the 
left and right masses were 10.3 cm×6.9 cm and 

11.5 cm×8.8 cm in size, respectively. The frozen pathology 
results showed that the bilateral masses were cystic and solid. 
Microscopically, well-differentiated mucinous gonadal bodies 
infiltrated into the ovarian cortex, accompanied by focal necro-
sis and irregular morphology, presenting as a highly differen-
tiated malignant tumour. The above general findings were 

Table 1 General Information of 3 Cases of Secondary Ovarian Mucinous Adenocarcinoma from Cervix with Ovarian Mass as the First 
Manifestation

Patient 1 Patient 2 Patient 3

Age 49 49 50

Initial symptom Ovarian mass Ovarian mass abdominal distension

Clinical manifestation Increased vaginal discharge Increased vaginal discharge Increased vaginal discharge

Gynecological 

examination

Diameter 

of cervix 
(cm)

4.5cm 4cm 4cm

Inspection 
of cervix

Mild erosion Smooth Smooth

Palpation 
of cervix

Negative Hard cervical canal Hard cervical canal

HPV test Negative Negative Negative

TCT Atypical glandular cells Negative Negative

Imaging feature Pelvic plain MRI scan: slight thickening of 

the mucous membrane of the cervical 

canal (about 0.5cm)

Pelvic enhanced CT scan: thickened 

cervix with no obvious abnormal 

enhancement

Pelvic enhanced CT scan 

showed no obvious 

abnormality of the cervix

Initial serum CA19-9 level 

(U/mL)

69.49 6124 83.27

Initial serum CEA level (ng/ 

mL)

1.95 4.26 2.06

Initial serum CA125 level (U/ 

mL)

16.78 137.2 11.57

Surgery* TARH+BSO+PL+PAL+ appendectomy+ 

omentectomy

TARH+BSO+PL+PAL+ 

appendectomy+ omentectomy

TAH+BSO+PL+PAL 

+appendectomy+ 
omentectomy

Postoperative radiotherapy* Pelvic EBRT Pelvic EBRT Pelvic EBRT

Postoperative 

chemotherapy*

TC×4 cycles TC×8 cycles Cisplatin for radiation 

sensitization

Recurrence Negative Sustained high level (>1000 U/mL) 

of CA199

Negative

Follow-up (m) 99 18 28

Note: * Specific treatment process. 
Abbreviations: HPV, human papillomavirus; TCT, thin-prep cytologic test; CA199, cancer antigen 199; CA125, cancer antigen 125; CEA, carcinoma embryonic antigen; 
MRI, magnetic resonance imaging; CT, computed tomography; TARH, transabdominal radical hysterectomy; TAH, transabdominal hysterectomy; BSO, bilateral salpingo- 
oophorectomy; PL, pelvic lymphadenectomy; PAL, para-aortic lymphadenectomy; EBRT, external beam radiation therapy; TC, taxol+ carboplatin.

Dovepress                                                                                                                                                               Liu et al

Cancer Management and Research 2020:12                                                                               submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
8967

http://www.dovepress.com
http://www.dovepress.com


inconsistent with those seen under the microscope, and meta-
static carcinoma was considered. Because of the different 
appearance of the tumour nuclei, an origin of the gastrointest-
inal tract was excluded. Then, cervical frozen biopsy was 
performed in the hard part of the cervical canal. 
Dramatically, highly differentiated mucinous adenocarcinoma 
was reported; therefore, secondary ovarian mucinous adeno-
carcinoma from the cervix was diagnosed intraoperatively. 
Then, the patient underwent radical hysterectomy and com-
prehensive staging surgery. Based on the paraffin pathology 
results, the patient was diagnosed with stage IV cervical 
mucinous adenocarcinoma, and then she received external 
pelvic radiation and intravenous chemotherapy. Recurrence 
had not occurred 18 months after the initial treatment.

Patient 3 was 50 years old, with gravida-3 and para-1 9 
years after natural menopause. She was admitted to the 
hospital for a “left ovarian mass”. Both the TCT and cervical 
HPV test results were negative. A pelvic-enhanced CT scan 
showed no significant abnormalities in the cervix. During 
laparotomy, no ascites were found, and no cytological 
abnormalities were reported in the pelvic cavity-flushing 
fluid. There was a solitary cystic mass 6.5 cm×4.5 cm in 
size with a complete surface on the left ovary. Frozen 
pathology sections suggested highly differentiated mucous 

carcinoma. Then, she directly underwent comprehensive 
staging surgery, including total hysterectomy. However, 
well-differentiated mucinous adenocarcinoma was observed 
in the cervical canal tissue. Based on the paraffin pathology 
results, the diagnosis was modified to stage IV cervical 
mucinous adenocarcinoma. External pelvic irradiation com-
bined with cisplatin sensitization chemotherapy was applied 
after surgery. After 28 months of initial treatment, no recur-
rence was observed.

The general pathological information of the 3 cases is 
listed in Table 2. For the frozen pathological sections of 
the ovarian tumours, HE staining indicated well- 
differentiated mucinous glands scattered in a multifocal 
distribution, accompanied by focal necrosis infiltrating 
into the normal ovarian cortex in the frozen sections 
(Figure 1). For the paraffin pathological sections, typical 
pathological manifestations of HE and IHC staining are 
shown in Table 3 and Figure 1.

Discussion
In this study, no cervical primary lesions were detected 
before surgery in all three cases. Several studies have 
pointed out that cervical mucinous adenocarcinoma prob-
ably has an insidious onset; however, some patients can 

Table 2 General Pathological Information of 3 Cases of Secondary Ovarian Mucinous Adenocarcinoma from Cervix with Ovarian 
Mass as the First Manifestation

Patient 1 Patient 2 Patient 3

General observation of 

ovarian Mass

Laterality Unilateral (Left side) Bilateral Unilateral (Left side)

Size (cm) 6×4.8 L 10.3×6.9 

R 11.5×8.8

6.5×4.5

Character Cystic Cystic Cystic

Other component Solid nodules Solid component in left mass

Ascites Character Viscous Bloody

Volume (mL) 300 100 Negative

Cervical Cancer Size (cm) 2*0.8 3*2 2*1.2

Depth of invasion ≥2/3 ≥2/3 ≥2/3

Invasion of parametrium Negative Negative Negative

LVSI Negative Positive Negative

Invasion of uterus Negative Lower uterine segment Negative

PLN metastasis Negative Negative Negative

PALN metastasis Negative Negative Negative

Abbreviations: PLN, pelvic lymph node; PALN, para-aortic lymph node; LVSI, lymph vascular space invasion.
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present with vaginal mucoid or watery secretion during 
the early stage,1,10 which can serve as a clue. In this study, 
all three patients presented with increased vaginal secre-
tion to varying degrees. Clinical examination of the three 
patients showed thickened and/or hard cervical canals. 
This manifestation is consistent with the characteristics 
of cervical adenocarcinoma and should also cause suspi-
cion. However, the patient’s preoperative TCT and HPV 
screening results did not clearly indicate abnormalities, 
which led to the neglect of further examination of the 
cervical lesions. The cell structure of highly differentiated 
cervical mucous adenocarcinoma is similar to that of 
normal cervical canal epithelial cells, which is one of 
the main reasons for the low TCT recognition rate.11 In 
addition, all three patients in this study were in the peri-
menopausal period, and the migration of the transformed 
area also causes difficulties in sampling cervical cell spe-
cimens and HPV detection.12 As a consequence, false- 
negative results on both the TCT and HPV test led to 
a missed diagnosis of primary cervical mucinous adeno-
carcinoma. Imaging also plays an important role in the 
diagnosis of cervical adenocarcinoma, especially in 
detecting lesions in the cervical canal, and MRI is super-
ior to CT in this field.13 In this study, Patient 1 underwent 

a pelvic MRI plain scan before surgery, and a slight thick-
ening of the cervical canal mucosa was found. The other 
two patients underwent a CT scan, one of which found 
cervical canal thickening, but no indication of a typical 
cervical tumour was provided in any of the three cases, 
which may be related to the fact that the ovarian tumours 
were the main focus of the doctors and the imaging 
examinations.

The existing prediction model can also assist in the 
differentiation of ovarian primary and metastatic muci-
nous adenocarcinoma.14–16 The model proposed by 
Seidman et al16 is currently the most widely used. It is 
believed that bilateral ovarian masses of any size or 
unilateral ovarian masses with diameters ≤10 cm are 
metastatic, while unilateral ovarian masses with 
diameters>10 cm are primary mucinous adenocarcino-
mas. All three cases in this study are consistent with the 
prediction results of the model described above. Based 
on the indexes in the imaging examinations and the 
prediction model, the possibility of ovarian metastatic 
cancer in this study should have been taken into con-
sideration. This model can aid in improving the screen-
ing of primary cervical lesions and reducing the chance 
of preoperative misdiagnosis.

Figure 1 Typical pathological manifestations of primary cervical highly differentiated mucinous adenocarcinoma and metastatic ovarian highly differentiated mucinous 
adenocarcinoma (HE staining and IHC staining: 200X). 
Notes: (1–1 From Patient 1) The frozen section of cervical mucinous adenocarcinoma showed a well-differentiated mucous gonadal body with focal epithelial atypia, nuclear 
enlargement, lamination, hyper-chromatin and necrosis in the glandular cavity. (1–2 From Patient 1) Ovarian metastatic mucinous adenocarcinoma (cervical origin) indicated 
mild to moderate atypia of the mucous epithelium and obvious nuclear atypia. It was easy to confuse with primary ovarian myxoma according to the pathological 
morphology. (1–3 From Patient 2) Uniformly positive P16 staining of cervical mucinous adenocarcinoma. (1–4 From Patient 2) Diffusely strong positive P16 staining of 
metastatic ovarian mucinous adenocarcinoma from the cervix. (1–5 From Patient 2) Positive P53 staining of cervical mucinous adenocarcinoma. (1–6 From Patient 2) Positive 
P53 staining of metastatic ovarian mucinous adenocarcinoma from the cervix. (1–7 From Patient 3) Negative ER staining of cervical mucinous adenocarcinoma. (Figure 1–8, 
Patient 3) Negative ER staining of metastatic ovarian mucinous adenocarcinoma from the cervix. 
Abbreviations: HE, haematoxylin eosin; P16, protein 16; P53, protein 53; ER, oestrogen receptor.
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In addition, cervical mucinous adenocarcinoma can 
present with elevated serum levels of the tumour marker 
CA199 and normal levels of CA125 and CEA,17 while 
serum CEA is highly expressed in primary ovarian or 
gastrointestinal metastatic mucinous adenocarcinoma.18 

In this study, all three patients showed a significant 
increase in CA199 levels and a normal level of CEA, 
which can also be used for identification.

Metastatic mucinous adenocarcinoma of the ovary 
accounts for 77% of cases of mucinous adenocarcinoma 
of the ovary.16 Tumours usually have the following char-
acteristics: generally bilateral ovarian masses or small 
unilateral tumours (usually less than 10 cm in diameter). 
Microscopically, the tumour involves the ovarian surface 
and/or superficial cortex, presenting with an infiltrating 
growth pattern with multifocal or nodular distribution, 
surrounding the normal ovarian tissue with an interstitial 
proliferative response and obvious abnormal angiogenesis. 

This type of tumour is obviously different from primary 
ovarian mucinous adenocarcinoma.16,19 In this study, one 
case (Patient 2) demonstrated bilateral small lesions, and 
one case (Patient 1) was unilateral. The general perfor-
mance of these two cases was consistent with the above 
pathological characteristics. During the intraoperative 
pathological process, an origin of the gastrointestinal 
tract was excluded in these two cases because the tumour 
nuclei were ovoid and morphologically different from the 
intestinal rod-shaped nuclei. Combined with further 
exploration of the cervix, cervical biopsy was performed 
on each patient, and the diagnosis was confirmed in 
a timely fashion. Additionally, there was another patient 
(Patient 3) who was not correctly diagnosed during the 
operation. She was judged as having ovarian highly differ-
entiated mucous carcinoma by frozen pathology. Previous 
studies have indicated that metastatic ovarian mucinous 
adenocarcinoma from the cervix is prone to mimicking 

Table 3 Typical Pathological Manifestations of 3 Patients

Patient 1 Patient 2 Patient 3

Cervical mucinous 
adenocarcinoma

Frozen 
section

HE 
staining

Well-differentiated mucinous 
glands infiltrating normal 

mesenchyme with focal 

necrosis

Well-differentiated mucinous 
glands infiltrating normal 

mesenchyme with focal 

necrosis

Well-differentiated mucinous 
glands infiltrating normal 

mesenchyme with focal 

necrosis

Paraffin 

section

HE 

staining

Well-differentiated mucinous 

glands infiltrating normal 
mesenchyme with focal 

necrosis

Well-differentiated mucinous 

glands infiltrating normal 
mesenchyme with focal 

necrosis

Well-differentiated mucinous 

glands infiltrating normal 
mesenchyme with focal 

necrosis

IHC 

staining

HR-HPV(-) P16(++) P53(++) 

ER(-) 
CEA(+)

HR-HPV(-) P16(+++) P53(++) 

ER(-) 
CEA(-)

HR HPV(-) P16(+++) P53(++) 

ER(-) CEA(-) CK7(+) CA199(+ 
+) CA125(-)

Metastatic mucinous 
adenocarcinoma of 

the ovary

Frozen 
section

Capsule tissue showed benign 
appearance with well- 

differentiated mucinous glands 

infiltrating ovarian cortex with 
focal necrosis

Capsule tissue showed benign 
appearance with well- 

differentiated mucinous glands 

infiltrating ovarian cortex with 
focal necrosis

Capsule tissue showed benign 
appearance with well- 

differentiated mucinous glands 

infiltrating ovarian cortex with 
focal necrosis

Paraffin 
section

HE 
staining

Capsule tissue showed benign 
appearance with well- 

differentiated mucinous glands 

infiltrating ovarian medulla 
cortex with focal necrosis

Capsule tissue showed benign 
appearance with well- 

differentiated mucinous glands 

infiltrating ovarian medulla 
cortex with focal necrosis

Capsule tissue showed benign 
appearance with well- 

differentiated mucinous glands 

infiltrating ovarian medulla 
cortex with focal necrosis

IHC 
staining

HR-HPV(-) P16(++) P53(++) 
ER(-) 

CEA(+)

HR-HPV(-) P16(+++) P53(++) 
ER(-) 

CEA(-)

HR-HPV(-) P16(++) P53(++) 
ER(-) 

CEA(-) CK7(++) CA199(++) 

CA125(-)

Abbreviations: HE, hematein eosin; IHC, immunohistochemistry; HR-HPV, high-risk human papillomavirus; ER, estrogen receptor; PR, progesterone receptor; CK, 
cytokeratin; P16, protein 16; P53, protein 53; CEA, carcinoma embryonic antigen; CA199, cancer antigen 199; CA125, cancer antigen 125.
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primary ovarian mucinous tumours in terms of the patho-
logical manifestations, such as a generally large unilateral 
mass with a smooth surface and multicavity separation and 
microscopically well-differentiated ethmoidal, villous or 
papillary glands infiltrating the normal cortex.9,20,21 

Reviewing the pathological sections, Patient 3 demon-
strated the characteristics described above. Therefore, it 
is very difficult to determine the cervical origin of ovarian 
tumours through intraoperative frozen pathology alone. 
More attention should be paid to strengthening the preo-
perative detection of cervical lesions and combining this 
detection with pathological examinations.

The pathological comparison between the ovary and 
cervix after surgery is the key to final diagnosis, in which 
immunohistochemistry plays an important role. Studies 
have reported that ovarian mucinous adenocarcinoma of 
cervical origin commonly shows oestrogen receptor (ER), 
progesterone receptor (PR) and cytokeratin 20 (CK20) 
negatively but protein 53 (p53) and cytokeratin 7 (CK7) 
positivity. These manifestations are often contrary to those 
of primary ovarian neoplasms.10,22 It is worth noting that 
even with HPV-negative tumors, nearly 50% of cervical 
mucinous adenocarcinomas still demonstrate protein 16 
(p16) positivity, which can be used as an important clue 
for determining a cervical origin of ovarian metastatic 
tumours.1,10,23,24 In this study, tumours from both the 
cervix and the ovary in the three patients all showed 
negative HPV results but positive p16 results according 
to IHC staining, which verified the diagnosis of ovarian 
metastasis of primary mucinous adenocarcinoma from the 
cervix. The result of HPV negativity with p16 positivity 
may be less representative due to the small number of rare 
cases, and the absence of HPV positivity could be related 
to different detection sensitivities or the inability of detec-
tion for rare HPV subtypes.

It has been reported that synchronous gynaecological 
malignancies account for up to 2% of women diagnosed 
with any kind of gynaecological cancer, and the most com-
mon association consists of ovarian and endometrial cancer. 
For synchronous ovarian and cervical primary cancers, iso-
lated cases have rarely been reported.23 The most common 
association is HPV-related cervical cancer and mucinous 
ovarian adenocarcinoma, which is different from the cases 
in this study. Different situations of HPV infection and 
distinct histological types among the cervix and ovary are 
conducive to the final diagnosis.24 The cases in this study 
also require differential diagnosis with minimal deviation 
adenocarcinoma (MDA)/adenoma malignum, which is 

commonly unrelated to HPV and easily missed on cytology. 
Profuse vaginal discharge is considered to be a suspicious 
presentation. Firm and white/tan/yellow in colour, these 
tumours can form a “barrel-shaped” cervix, in addition to 
polypoid and ulcerative forms. Because of the precursor 
lesion called lobular endocervical glandular hyperplasia, 
multilobular cysts at the uterine cervix may be detected by 
ultrasonography. Microscopically, MDA is characterized by 
benign-appearing, irregularly shaped glands that often dee-
ply infiltrate the cervical stroma, sometimes with neurovas-
cular invasion. The tumour cells usually contain abundant 
clear, foamy or pale eosinophilic cytoplasm with generally 
low nuclear atypia and nuclear-cytoplasmic ratios. They 
may indicate typical intestinal differentiation in the form 
of goblet cells and neuroendocrine-like eosinophilic gran-
ular cytoplasm. MDA has variable positivity for CEA, p53, 
MUC6, HIK1083, SMA, CA125 and Ki67, which is helpful 
for further diagnosis. In addition, MDA may coexist with 
Peutz-Jeghers syndrome, which can serve as a clue. In this 
study, no typical abnormalities, such as a “barrel-shaped” 
cervix or multilobular cysts, were found, and no obvious 
malignant biological behaviours were seen pathologically. 
Immunohistochemistry also indicated negative results for 
specific markers of MDA. In conclusion, the cases in this 
study were not considered MDA.

Sakuragi23 found that the rate of ovarian metastasis in 
patients with positive vascular invasion of cervical cancer 
was significantly higher than that of patients with negative 
invasion. Based on this hypothesis, haematologic metastasis 
may be the main route for ovarian metastasis of cervical 
cancer. Shimada et al24 believed that cervical adenocarcinoma 
was transferred to the ovary mainly by blood vessels. The 
tumour may metastasize to the ovaries by invading the myo-
metrium of the cervix and the lower uterine segment, spread-
ing to the vascular plexus in the parametrium and transferring 
to the ovary. None of the three patients in this study showed 
parametrium infiltration or lymph node metastasis, but deep 
interstitial infiltration of the cervix appeared at the same time. 
As a result, the possibility of haematogenous metastasis to the 
ovary was determined in these three patients. Based on this, 
the treatment of relatively isolated ovarian metastasis from 
the cervix was explored and discussed.

Generally, the overall prognosis of stage IV cervical 
mucinous adenocarcinoma is poor, and the treatment of 
cervical mucinous adenocarcinoma with ovarian metastasis 
has only been reported in individual cases. Sun et al8 reported 
a case of ovarian metastasis of stage IV cervical mucinous 
adenocarcinoma. The patient also had a complication of 
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pelvic peritoneal planting. Due to misdiagnosis as a primary 
ovarian neoplasm, cytoreduction surgery was performed, 
followed by postoperative chemotherapy. The patient gained 
a progression-free survival of 15 months. Khor et al7 reported 
a case of primary cervical mucinous adenocarcinoma with 
isolated ovarian metastasis. With complete surgical staging 
and consolidation radiotherapy, the patient achieved an over-
all survival of 45 months. In this study, three patients under-
went comprehensive staging surgery and postoperative 
chemoradiotherapy, and no recurrence occurred during the 
follow-up period of 18–99 months. These results suggest that 
although isolated ovarian metastasis is referred to as stage IV, 
it may obtain a good prognosis from active treatment. In this 
regard, Nagel et al25 believed that resection of ovarian meta-
static lesions is one of the essential elements to the survival of 
patients because of tumour-load reduction. However, the 
method of hysterectomy is still controversial. In this study, 
two patients were correctly diagnosed during the operation, 
so radical hysterectomy was performed. The authors believe 
that the implementation of radical hysterectomy may be 
a reasonable approach to achieve a better prognosis for 
patients with cervical mucinous adenocarcinoma and solitary 
ovarian metastasis.

The weakness of this study is its retrospective nature 
and its small sample size. However, it does provide 
a relatively systematic analysis of this rare case. 
Comprehensive studies in larger populations and multiple 
centres are needed to further verify the unknown factors, 
such as improving the diagnosis and forming 
a standardized treatment protocol for cervical mucinous 
adenocarcinoma with isolated ovarian metastasis.

Conclusion
Cervical mucinous adenocarcinoma with an ovarian mass as 
the first manifestation is easily misdiagnosed before surgery. 
Mucinous cervical adenocarcinoma with solitary ovarian 
metastasis may have a better prognosis with active treatment.
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The authors report no conflicts of interest in this work.
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