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Background: Primary signet-ring cell carcinoma of the uterine cervix (PSRCCC) is defined 
as a mucinous carcinoma. PSRCCC with independent bilateral ovarian metastases has not 
been previously reported in the literature.
Case Presentation: Herein we describe a case of PSRCCC with ovarian involvement. The 
patient underwent a detailed complete physical examination, and surgery was then performed 
to resect all of the tumors. All tumors expressed human papillomavirus 18 no distant tumors 
were detected, and estrogen receptor and progesterone receptor testing were negative, 
suggesting that the cervix was the primary site.
Conclusion: This is the first report of a case of PSRCCC metastasis to bilateral ovaries only. 
Conservative management of human papillomavirus-associated type endocervical adenocar-
cinomas with independent ovarian metastases should be considered.
Keywords: conservative management, transtubal spread

Introduction
Cervical adenocarcinoma accounts for approximately 25% of all cancers of the cervix 
cancer.1 The International Endocervical Adenocarcinoma Criteria and Classification 
categorizes endocervical adenocarcinomas (ECAs) on the basis of morphologic fea-
tures linked to etiology (ie, human papilloma virus [HPV] infection), resulting in 
separation of ECAs into HPV-associated (HPVA) and non-HPV-associated (NHPVA) 
types.2 Signet-ring cell carcinoma is a mucinous adenocarcinoma, and <9% of signet- 
ring cell carcinomas are of the HPVA type.2 To date, less than 26 cases of primary 
signet-ring cell carcinoma of the uterine cervix(PSRCCC) have been reported. Herein, 
we describe a case of PSRCCC with independent bilateral ovarian metastases which 
have not been reported previously in the literature. Probable pathways and new 
strategies for the clinical management of ovarian metastasis from HPVA type endo-
cervical adenocarcinomas are also briefly reviewed.

Case Presentation
The patient was a 35-year-old Chinese woman, gravida 5, para 2, who was admitted to 
our hospital in August 2019 with postcoital vaginal bleeding that had been present for 
the last 3 months. Gynecologic examination revealed that the whole cervix was 
enlarged and exhibited a 1.5 cm reddish exophytic mass, and colposcopy depicted 
an atypical blood vessel image suggestive of adenocarcinoma (Figure 1A). The 
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vaginal mucosa was intact, the size of the uterus body was 
normal, and a large pelvic mass was present. Cervical 
pathology was obtained in August 2019, revealed a poorly 
differentiated adenocarcinoma with a signet-ring cell pattern 
(Figure 1B).

The results of bilateral breast examination and plain com-
puted tomography of the thorax were within normal limits. 
Upper gastrointestinal system endoscopy and colonoscopy 
were performed, but no primary tumor site was detected. 
Plain and enhanced computed tomography and magnetic reso-
nance imaging of the abdomen depicted an adnexal mass on 
the right side and a cervical mass (Figure 2A). Laboratory tests 
revealed high carcinoembryonic antigen (83.37 ng/mL) and 
Ca19-9 (816.7 U/mL) levels. DNA extracted from selected 
cervical tissues revealed the presence of type 18 HPV.

The patient was managed for the International Federation 
of Gynecology and Obstetrics 2018 classification stage IB2 
cervical cancer. She underwent radical surgery in 

August 2019 with extensive total hysterectomy, bilateral 
salpingo-oophorectomy, omentectomy, appendectomy and 
pelvic and para-aortic lymphadenectomies. Intraoperative 
abdominal examination revealed bilateral masses in the ovar-
ies approximately 12 cm × 10 cm × 5 cm on the right side and 
4 cm × 3 cm × 3 cm on the left side (Figure 2B). 
Histopathology revealed lymphovascular space involvement, 
no tumor involvement space, parametrium, fallopian tube, 
and the para-aortic and pelvic lymph nodes. The ovarian 
masses were brittle, ulcerated, filled with light-yellow- 
colored mucus, and exhibited clear boundaries and mobility. 
An invasive growth of approximately 3.0 cm × 2.5 cm × 1.0 
c m was evident approximately 2.5 cm outside the cervical 
mouth (Figure 2B). The histopathological and immunohisto-
chemical patterns of the glandular lesions of the cervix and 
the ovary were identical (Figure 1B), with immunohisto-
chemical positivity for CK7, p16, carcinoembryonic antigen, 
Ki-67 and D2-40 and immunohistochemical negativity for 

Figure 1 Primary signet-ring cell carcinoma of the uterine cervix in the biopsy. (A) Colposcope image of the cervical mass. (B) Histopathological findings of the cervical 
(left) and ovarian (right) lesion (hematoxylin and eosin stain, ×200 magnification).

Figure 2 Ovarian involvement associated with the cervical adenocarcinomatous lesion. (A) Computed tomography depicting the pelvic lesion with a solid-cystic appearance. 
(B) The cervix and right ovary during surgery.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                           

OncoTargets and Therapy 2021:14 2102

Li et al                                                                                                                                                                 Dovepress

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


estrogen receptor, progesterone receptor (ER/PR) 
(Figure 3A), alpha-fetoprotein, p53. Polymerase chain reac-
tion analysis of ovarian tissue detected HPV18 gene frag-
ments (Figure 3B).In September 2019, positron emission 
tomography/computed tomography conducted approxi-
mately depicted no increase in fluorodeoxyglucose uptake. 
The patient received four cycles of platinum plus paclitaxel 
and whole pelvic radiotherapy with DT46Gy/23FX from 
September 2019 to January 2020 and achieved a stable 
response (SD). No tumor site was detected in plain and 
enhanced computed tomography and magnetic resonance 
imaging of the abdomen in January 2021.

The patient whose case is described in this report has 
provided written informed consent for its publication. 
Institutional approval for publication is not applicable to 
the report.

Discussion
Only 25 previously reported cases of PSRCCC were 
located during the compilation of the current report 
(Table 1). In some of those reports, the origin of the 
primary tumor was not verified. Hitherto, no cases of 
PSRCCC with independent bilateral ovarian metastases 
have been reported. The key characteristics of PSRCCC 
with ovarian involvement are shown in Table 2. The pre-
valence of ovarian metastasis of adenocarcinomas ranged 
from 5.5% to-12.5%, compared with 0.0% to 1.3% for 
squamous cell carcinoma.3 The presence of identical 
HPV types in ovarian and endocervical tumors has been 
cited as evidence of the cervical origin of those tumors.4 In 
the present, the HPV18 expression, apparent lack of dis-
tant tumors finds and ER and PR negativity supported the 
conclusion that the cervix was the primary site.5,6

After perusing the relevant research, we concluded that 
there are at least four possible pathways for the spread of 
cervical carcinoma to the ovary. One is via lymphatic/ 
vascular channels, another is intraepithelial spread via 
fallopian tube epithelium, a third is transcoelomic spread 
between peritoneal surfaces, and a fourth is tumor cell 
exfoliation and transtubal spread.7,8 In the current case, 
the cervical adenocarcinoma exceeds 1 cm, no tumor cells 
were detected in the corpus uteri or fallopian tubes via 
pathological examination, and no distant neoplasm inva-
siveness was detected via positron emission tomography. 
We suggest that the probable route was tumor cell exfolia-
tion and transtubal spread, and that exfoliated cervical 
adenocarcinoma cells may have travelled along the fallo-
pian tubes into the peritoneal cavity.

It is not unequivocally clear why in the current case 
tumors only metastasized to the ovary. The theory of “seed 
and soil” is rooted in the contention that “when a plant 
goes to seed, its seeds are carried in all directions, but they 
can only live and grow if they fall on congenial soil”.9 

Ovulatory cycles and a rich blood supply result in the 
ovaries forming an inflammatory microenvironment that 
is potentially conducive to tumor growth.8 Vascular space 
and pelvic lymph nodes are benign, reducing the possibi-
lity of vascular metastasis and lymph node metastasis. We 
speculate that in this context, exfoliative tumor cells only 
propagate in “congenial soil” – the ovaries – because they 
are indolent. The fact that ovarian metastasis is more 
common in younger women supports this view.10 

Indolent metastases are typically early-stage, unifocal, 
intraparenchymal, exhibit independent growth within the 
ovary in the absence of diseases at other sites, and often 
exceed the size of at the primary site.8 All of those 

Figure 3 Immunohistochemical staining and polymerase chain reaction results of the cervical lesion. (A) Tumor cell nuclei were negative for estrogen receptor. (B) The 
presence of human type 18 papillomavirus in cervical and ovarian tissue.
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Table 1 Summary of Cases of Primary Signet-Ring Cell Carcinoma of the Cervix, Modified from Giordano, Sal, Hamada et al

Authors Number Age(Yrs) PresentingSymptoms Type FIGO 

Stage

Metastasis HPV ER/PR Immunohistochemical 

Studies Other Than ER and 

PR

MOLL (1990) 1 50 Postcoital vaginal 

bleeding, 

menometrorrhagia

NA III NA NA NA NA

Mayorga (1997) 1 68 Postcoital bleeding NA IB2 NA NA NA NA

2 74 Postmenopausal 

bleeding

NA IB1 NA NA NA NA

Haswani (1998) 1 33 Asymptomatic (AGUS 

on a routine vaginal 

smear)

NA IIIB NA 18+ NA NA

2 38 Postcoital vaginal 

bleeding

NA IB NA NA NA NA

Cardosi (1999) 1 53 Abnormal 

perimenopausal bleeding

Endophytic IB – NA ER+, 

PR+

NA

Moritani (2004) 1 29 Abnormal vaginal 

bleeding

Endophytic IIIB – – ER-, 

PR-

Positive for CK, MUC5AC

Negative for vimentin, MUC2, 

MUC6

Suarez (2007) 1 80 Postmenopausal 

bleeding

Exophytic IIIB – NA ER-, 

PR-

Positive for CK,AE1-AE3, CK 

20, CEA, chromogranin A, 

synaptophysin.

Negative for vimentin, S-100 

protein, HMB-45, 

adrenocorticotropic hormone, 

prolactin, thyroid-stimulating 

hormone, follicle-stimulating 

hormone, luteinizing hormone, 

growth hormone, GCDFP 15

Insabato (2007) 1 46 Abnormal vaginal 

bleeding

NA IB1 NA NA NA NA

McCluggage (2007) 1 NA NA NA NA NA NA NA Positive for CK 7 and CK 16

2 Negative for CK 20 and CDX2

Versas (2009) 1 36 Thromboembolic events NA IV Multiple distant 

metastasis

+ ER-, 

PR-

Positive for p16 and CK 7

Negative for CK 20, CDX2 and 

Dpc4.

2 43 Metastases of lung and 

lymph nodes

NA IV Multiple distant 

metastasis

ER-, 

PR-

Positive for p16 and CK

Negative for CK 20, CDX2 and 

mammaglobin

Lowery (2009) 1 60 Post-menopausal 

bleeding

Endophytic IB1 – NA NA NA

Balci (2010) 1 53 Postmenopausal 

hemorrhage

Endophytic IIB – 18+ ER-, 

PR-

Positive for CK, p16, CEA, 

MUC1, and MUC5.

Negative for CK 20, GCDFP15, 

MUC2, chromogranine, 

synaptophysin, PGP 9.5, CD56, 

vimentin, CDX-2, TTF-1, and 

mammaglobin

(Continued)
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Table 1 (Continued). 

Authors Number Age(Yrs) PresentingSymptoms Type FIGO 

Stage

Metastasis HPV ER/PR Immunohistochemical 

Studies Other Than ER and 

PR

Yoon (2011) 1 47 Postcoital vaginal 

bleeding

Endophytic IB1 – 16+, 

18+

NA Positive for p53 and Rb

Giordano (2012)6 1 45 Vaginal discharge Exophytic IIB Sigmoid,right 

ovary

18+ NA Positive for CK 7, CA-125, CEA 

and p16

Negative for vimentin

Kaidar-person 

(2013)

1 37 Post-coital bleeding NA IIB2 NA NA NA Negative for chromogranin, 

synaptosin, CEA.

Washimi (2015) 1 31 Abnormal uterine 

bleeding

Endophytic IB1 – 18+ ER-, 

PR-

Positive for MUC2, CDX2, 

CEA, CK7.

Negative for MUC1, MUC5AC, 

MUC6, p53, CK20, TTF-1, 

GCDFP-1, mammaglobin, 

chromogranin-1, p16, HIK1083

Cracchiolo (2016) 1 64 Abdominal fullness Endophytic IVB – – ER+, 

PR+

Positive of cytokeratin 7, (CEA). 

P16

Negative of S-100 protein 

synaptophysin, (SMA), CDX-2, 

colon carcinoma and 

Cytokeratin 20

Sal (2016)14 1 48 Postcoital vaginal 

bleeding

Endophytic IB1 – 18+ ER-, 

PR-

Positivity for p16, CDX-2, 

MUC1, MUC2 and MUC5AC.

Negativity for synaptophysin, 

chromogranin A and CK20

Doghri (2017) 1 48 Abnormal vaginal 

bleeding

Endophytic 

and 

exophytic

IB2 Liver, lombo- 

aortic 

adenopathy

18+ ER-, 

PR-

Positive for p16, Cytokeratin 7 

and carcinoembryonic antigen

Negative cytokeratin 20, 

chromogranin A, synaptophysin, 

vimentin

Hamada (2019)15 1 40 Abnormal vaginal 

bleeding

NA IB2 Ureteral wall NA NA NA

2 44 NA NA IB1 – NA NA NA

Kawai (2019)16 1 40 Abnormal cervical 

cytology

Endophytic NA – 16+ NA Positive for p16,CA125, CK7, 

MIB1, and MUC5AC

Negative for p53, TTF1, CDX-2, 

CK20, E-cadherin, and beta- 

catenin, GCDFP15, MUC2, 

MUC6

Present case 1 35 Postcoital vaginal 

bleeding

Endophytic IB1 Bilateral ovaries 18+ ER-, 

PR-

Positive for CK7, p16, CEA, D2- 

40,Ki-67, CK20, CDX-2, MUC2, 

MUC6

Negative for AFP,p53,CK17, 

CK5/6, Inhibin-a, Vimentin

Abbreviations: CK, cytokeratin; MUC, mucin; TTF, thyroid transcription factor; GCDFP, gross cystic disease fluid protein; ER, estrogen receptor; PR, progesterone 
receptor; NA, not available; Yrs, years; CEA, carcinoembryonic antigen; CDX-2, caudal-type homeobox 2; SMA, smooth muscle actin; PGP, protein gene product; TTF, 
thyroid transcription factor 1.
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characteristics were evident in the current case, thus we 
surmise that the indolent cells selectively propagated in the 
ovaries.

Mounting evidence suggests that transtubal spread is 
typically limited to the ovaries and associated with 
a relatively favorable prognosis.8,11,12 In 29 cases with docu-
mented follow-up, all 12 patients with single-site ovarian 
metastasis were alive at the end of follow-up.13 In the pre-
sent case, an ovarian mass was full of pale-yellow mucus 
and there was a 5-cm ulceration on the right side. 
Unexpectedly no tumor cells were detected via cytological 
examinations of peritoneal wash fluid after surgery, and no 
intraperitoneal spread was evident after 12 months. This 
suggests relative indolence compared with primary ovarian 
cancer. The patient did opt to undergo chemotherapy, but 
observation only would have been another option. In case of 
HPVA ECAs with independent ovarian metastases, conser-
vative management should be considered.

Conclusions
This report describes the first published case of PSRCCC 
metastasis to bilateral ovaries only. Conservative manage-
ment should be considered in cases of HPVA ECAs with 
independent ovarian metastases.
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cinomas; ER, Estrogen Receptor; PR, Progesterone 
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papilloma virus-associated; NHPVA, human papilloma 
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