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Introduction

Malignant melanoma (MM) is a cancer originating from 
melanocytes, which are mainly located in the basal layer 
of the epithelium, and can occur in different parts or 
tissues such us the skin and mucosal membranes. The 
annual incidence of genitourinary melanoma in women is  
1.74 per 1 million (1). The most common site of genital 
tract melanoma (GTMM) is the vulva and vagina. 
Involvement of the cervix, uterus, and ovary is extremely 
rare. According to statistics, vaginal melanoma accounts 
for 1–5% of all vaginal malignancies (2), and the incidence 
of cervical melanoma is 5 times lower than that of vaginal 
or vulvar melanoma (3). Primary MM of the vagina and 
cervix is sporadic. The peak incidence age for female 
GTMM is 50–60 years old, and the median age is 58 years 
(4,5). There is no established standard of treatment for this 
disease. Radiotherapy, chemotherapy, and immunotherapy 
have been be used as adjuvant therapy in combination with 
various surgical treatments, including radical hysterectomy, 
vaginectomy, and pelvic lymphadenectomy. However, the 
scope of the surgery remains unclear (2,6). The disease has 
a poor prognosis, with almost half of the patients dying 
within 12 months of initial diagnosis, and is prone to 
recurrence. Therefore, improving the rate of diagnosis for 
MM remains an urgent clinical need.

Case presentation

All procedures performed in this study were in accordance 

with the ethical standards of the Ethics Committee of the 
First Affiliated Hospital of Jinzhou Medical University and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

The patient was a 65-year-old female who experienced 
menarche at 15 years of age and gestation 1 parturition 1. 
The patient’s main complaint was irregular vaginal bleeding 
for 5 months, involving a small amount of dark red blood, 
for which there was no diagnosis or treatment. Previous 
cervical smear examination was negative for interepithelial 
lesions and neoplasia. Physical examination showed no 
dark spots, nevus, erosion, or ulcer on the skin and mucosa 
of the whole body. There was no palpable enlargement 
of the superficial lymph nodes. Gynecologic examination 
revealed that the cervix was abnormal in gross appearance, 
and a mass with a diameter of 4 cm was seen in the cervix, 
with a brittle texture and tendency to bleed. Laboratory 
tests did not show any significant abnormalities. Tumor 
markers, CA125, CA153, CA199, carcinoembryonic antigen 
(CEA), and alpha-fetoprotein (AFP) were negative. Pelvic 
computed tomography (CT) revealed thickening of the 
cervical and vaginal walls with soft tissue mass shadow, 
with a CT value of about 32 Hounsfield units (HU) and an 
unclear boundary. The lesion had invaded the upper two-
thirds of the vagina downward, and contrast-enhanced dual-
phase CT values were approximately 72 and 67 HU. There 
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Figure 1 Sagittal images of pelvic CT MPR reconstruction. Unenhanced CT (A) showed a massive solid mass on the cervical and vaginal 
wall with an unclear boundary, (B) enhancement in the arterial phase, and (C) rim enhancement in the venous phase. The arterial phase 
of the transverse axis (D) showed soft tissue thickening of the cervical and vaginal walls. CT, computed tomography; MPR, multiplanar 
reconstruction.

were no evident enlarged lymph nodes in the parauterine 
or pelvic cavity (Figure 1). Pelvic magnetic resonance 
imaging (MRI) findings included a mass of abnormal signal 
in the right anterior wall of the uterine cervix and the 
middle and upper part of the vagina, mainly located in the 
anterior wall and invading into the periphery. The lesion 
invaded downward into the upper two-thirds of the vagina 
and approached the lower one-third. The lesion showed 
equal hyperintensity on T1-weighted imaging (T1WI), 
hyperintensity on T2-weighted imaging (T2WI) with a 
clear border and an estimated size of 5.5 cm × 4.9 cm × 
2.8 cm, and obvious hyperintensity on diffusion-weighted 
imaging (DWI) with an unclear border. The apparent 
diffusion coefficient (ADC) value was approximately 
0.49×10−3 mm2/s. In the contrast-enhanced phase, the mass 
showed early significant enhancement that was rapidly 
washed out with marginal enhancement (Figure 2A-2J). 
Preoperative imaging failed to provide a clear diagnosis. A 

cervical mucosal biopsy was performed at the gynecological 
clinic: several pieces of gray-red tissue were taken from 
the cervix, and under microscopy, the tumor cells appeared 
polymorphic, polygonal, and spindle-shaped (Figure 2K,2L). 
Immunohistochemical findings were as follows: S-100 
protein (+), human melanoma black-45 (+), melan antigen 
(+), cytokeratin (–), vimentin (+), and Ki-67 proliferation 
index 50% (Figure 3). The combined findings of pathology 
and immunohistochemistry led to a diagnosis of melanoma, 
with an International Federation of Gynecology and 
Obstetrics (FIGO) grade of IIB–III. However, it was still 
impossible to identify whether the primary site was the 
vulva or the cervix. After three cycles of chemotherapy with 
albumin-bound paclitaxel, carboplatin, and bevacizumab, 
the tumor size showed a decreasing trend, and shrank to 
about 5.5 cm × 4.4 cm × 2.5 cm in size. After 3 months of 
regular follow-up, the patient was alive with no obvious 
metastasis.
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Figure 2 MRI images of the pelvis. (A) Sagittal T1WI showed that the lesion had an isointense and hyperintense signal with a slightly 
low signal locally. (B) Sagittal T2WI showed a slightly high signal intensity with an unclear boundary. DWI (C) showed a high signal, and 
the ADC map (D) showed a low signal. (E) Transverse T1WI showed a slightly high signal, and coronal T2WI (F) showed that the lesion 
connected with the right lateral wall of the cervix, the cervical mucosa was smooth, and that there was a partially collapsed junction zone 
(blue arrow). In the contrast-enhanced phase (G,H,I,J), the lesions were obviously enhanced in the early stage and quickly cleared. (K) A 
pathological diagram of the tumor with several gray-red tissues that were sent for examination. (L) Pleomorphic cells were observed under 
microscopy and appeared densely arranged (HE, ×20). MRI, magnetic resonance imaging; T1WI, T1-weighted imaging; T2WI, T2-
weighted imaging; DWI, diffusion-weighted imaging; ADC, apparent diffusion coefficient; HE, hematoxylin and eosin.

Discussion

The etiology and pathogenesis of melanoma are poorly 
understood, and its clinical manifestations are nonspecific. 
Cervical melanoma is clinically characterized by irregular 
vaginal bleeding, postmenopausal vaginal bleeding, and 
increased vaginal discharge (7). Cervical pigmentation 
can be observed via colposcopy. Between 2% and 9% of 
melanomas have no clinical or histopathological evidence of 
hyperpigmentation (8), and the clinical manifestations and 
diffusion model of melanoma for the cervix are highly similar 
to those of other epithelial malignant tumors and is difficult 
to differentiate from other histological types of cervical 
cancer. MM of the cervix is generally considered to be a 
human papillomavirus (HPV)-independent tumor. However, 
some studies have found that HPV may play an auxiliary role 

in the development of melanoma (9,10). In the early stage 
of MM, distant metastases such as to the liver, lung, or brain 
can occur. Comprehensive examination should be performed 
to exclude other primary MM and distant metastases of 
this tumor. It has also been claimed that melanocytes of the 
cervix are derived from Schwann cells that migrate from the 
neural crest, and during this process, these cells can give rise 
to rare morphological entities such as blue nevus and benign 
melanosis (11,12), a condition considered by many to be a 
precursor to cervical MM.

As primary MM of the cervix is extremely rare, it is 
critical to rule out primary melanoma from other positions 
before making a diagnosis of primary cervical MM. The 
cervix is usually involved as a secondary site, either in the 
recurrence of a vaginal or vulvar tumor or as a primary 
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Figure 3 Pathological characteristics of malignant melanoma located in the female genital tract. (A) The tumor cell morphology was 
irregular and mainly polygonal. Spindle tumor cells were visible in the cytoplasm, and the tumor cells had fewer or no melanin granules (HE, 
×100). In immunohistochemical staining, the tumor cells were positive for (B) melan-A (×200), (C) S-100 (×200), (D) and HMB 45 (×200). 
melan-A, melan antigen; S-100, S-100 protein; HMB 45, human melanoma black-45.

hematologic metastasis from another part of the body (13).  
The literature (14) suggests that cervical melanoma typically 
involves the vagina, and vaginal MM frequently occurs in the 
anterior wall of the lower vaginal segment. In our case, the 
lesion appeared as a large mass in the cervix and the upper 
part of the vagina, and the lesion had locally invaded the 
right lateral cervical stroma and the anterior vaginal wall. We 
presumed that the lesion originated from the cervix and had 
invaded downward to the vaginal wall. Nevertheless, in terms 
of prognosis, early detection of the tumor is more meaningful 
than is discerning the site of origin.

The only literature concerning cervical melanoma 
is in the form of case reports, the majority of which are 
clinicopathological analyses, and imaging studies are 
rare. In our case, the cervical mucosa was continuous and 
smooth, and the fibrous stroma of the right lateral wall of 
the cervix was locally thinned and collapsed, the lesion had 
grown backward to the mucosal surface, and the center of 
the lesion was outside the cervical canal. The possibility 
of an uncommon lesion derived from mucosal epithelial 
cells was considered. Melanin particles are paramagnetic 
substances, which can shorten the relaxation time of 

T1WI and T2WI, and thus their MRI manifestations are 
specific; that is, the primary tumor and metastatic tumor 
of melanoma appear isointense and hyperintense signal on 
T1WI and hypointense on T2WI. In our case, both T1WI 
and T2WI showed a slightly hyperintense signal, which is 
rare in common cervical tumors such as cervical cancer, and 
may be related to the proportion of intracellular melanin 
particles. On the DWI sequence, the diffusion limitation of 
the lesion was significantly aggravated, suggesting that the 
tumor cells were closely arranged, and thus the possibility 
of malignancy could not be excluded. The lesions were 
obviously enhanced in the early stage and rapidly washed 
out in the venous phase and delayed phase. These imaging 
findings suggested that although the lesion was a malignant 
lesion in the cervix, it did not have the same imaging 
manifestations as those of general cervical cancer, and the 
possibility of a rare lesion type needed to be considered. 
Squamous cell carcinoma is more common in cervical 
cancer, the nodules or masses have a slightly longer T1 
and a slightly longer T2 signal, the cervical mucosa is not 
continuous, and the enhancement is uneven. Diffuse large 
B-cell lymphoma (DLBCL) is the most common type of 
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cervical lymphoma and has a homogeneous signal with 
mild-to-moderate enhancement. It is often accompanied 
by abdominal and pelvic multiple lymph node enlargement 
and fusion. These imaging manifestations are similar to 
those of cervical cancer, making differentiation challenging. 
The imaging findings of the patient in this case and 
those of case reports from the literature suggest that the 
imaging of cervical melanoma has certain characteristics 
but no specificity, and thus the diagnosis should be made 
with reference to pathological and immunohistochemical 
results. When the above manifestations are not consistent 
with those of common cervical lesions, MM should be 
considered.

The 2017 American Joint Committee on Cancer (AJCC) 
skin melanoma staging system can be used to assess the 
recurrence and survival of vulvar and vaginal melanoma. 
Meanwhile, primary melanomas of the uterine cervix 
are primarily evaluated according to the 2019 FIGO 
staging system (6,13,14). Currently, there is no general 
recommendation for the therapeutic schedule of primary 
female GTMM. For early-stage vaginal melanoma, we do 
not recommend radical surgery and instead support wide 
local excision (WLE) as the primary treatment (4,14). The 
treatment of cervical melanoma is mainly based on the 
treatment principles of cervical cancer. Radical hysterectomy 
and pelvic lymphadenectomy are often selected for early-
stage tumors, and para-aortic lymphadenectomy is also an 
option. For advanced tumors, pelvic primary radiotherapy 
is usually preferred. Hadron therapy has recently been 
reported as a potential therapeutic option for mucosal 
melanomas, and one study (15) reported that radiotherapy 
combined with immunotherapy effectively was a favorable 
approach for the treatment of vaginal melanoma. Some 
studies advocate adjuvant pelvic radiotherapy for patients 
with lymph nodes coexisting with borderline-positive or 
histologically positive risk factors (6,11). Postoperative 
adjuvant chemotherapy has been clinically demonstrated to 
provide a survival benefit for resectable mucosal melanoma. 
For the immunotherapy and biological therapy of female 
GTMM, some patients may benefit from long-term 
remission (16), but large-scale studies are still needed to 
confirm this. Some research (6,17,18) suggests that anti–
programmed cell death protein 1 therapy is more effective 
for improving overall survival in patients with advanced or 
recurrent GTMM. In summary, the treatment approach 
tends not to be standardized and is rather individualized 
according to the characteristics of the disease and the 
patient.
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