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Background: Primary vaginal cancer (PVC) is a rare gynecological malignant tumor and we know little 
about its survival and prognostic factors. The purpose of this study is to evaluate the potential survival and 
prognostic factors in women with PVC. 
Methods: We used data from the Surveillance, Epidemiology, and End Results (SEER) program to identify 
1,781 women who had been diagnosed with PVC between 2004 and 2014. Univariate and multivariable 
analyses were used to evaluate cases survival and prognostic factors. A stratified analysis was further 
performed to analyze the prognostic factors in each stage. 
Results: There were 20.0% of patients aged ≥80 years and most women were married, 42.1%, and then 
widowed, 25.2%. The histology types include squamous (74.5%), adenocarcinoma (16.7%), melanoma (3.3%) 
and sarcoma (1.5%). Five-year cause-specific survival (CSS) rates were overall: 57.8%, Stage I: 76.4%, Stage 
II: 61.9%, Stage III: 53.3% and Stage IV: 22.5%. Univariate analysis showed that age, marital status, race, 
pathological grading, histology, TNM stage, tumor size, surgery and radiation were related to prognosis. 
The 5-year CSS of married women is 64.4%, while those of divorced/separated and widowed are 56.6% 
and 44.1%, respectively. Multivariate analysis indicated that age, histology, TNM stage, tumor size, surgery 
and radiation were independent prognostic factors. The elderly (≥80) cases and those with melanoma were 
correlated to worse prognosis at any stage of PVC. As tumor stage progressed, both of the ≥80 years old 
patients and the melanoma cases showed a decline tendency of mortality risk. 
Conclusions: PVC is a rare gynecological malignant tumor and more likely to occur among older women. 
Squamous cell carcinoma is the most frequently observed histological type, while melanoma is extremely 
rare. Age, histology, TNM stage, tumor size, surgery and radiation are independent prognostic factors. 
Although marital status does not affect survival rates, married women are likely to live longer than widowed 
and divorced/separated cases. Age ≥80 years seems to be an important cut point in the survival of vaginal 
cancer. Older age (≥80 years) and melanoma have greater influences on mortality risk in early-stage disease.
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Introduction 

Primary vaginal cancer (PVC) is a rare malignancy, 
approximately accounting for 1% to 3% of all gynecologic 
malignancies (1). In the United States, only 4,620 new 
cases of vaginal cancer were expected to occur in 2016, 
while 950 patients were expected to die from it (2). And 
an estimated 4,810 new cases of PVC, and an estimated 
1,240 PVC deaths, occurred in 2017 (3). Due to the 
rarity of this disease, there is still minimal information 
on its epidemiology, treatment, survival, and prognostic 
factors. PVC is predominantly a disease of older women 
and it is most frequently diagnosed in the sixth or seventh 
decade of life (4). The main pathological types of PVC 
are squamous cell carcinoma (SCC, 79–85% of cases), 
adenocarcinoma (5–14%) (5), melanoma (1–5%) (6) and 
sarcoma. PVC is thought to share many of the same risk 
factors as cervical cancer, such as tobacco use, younger 
age at coitarche, human papillomavirus (HPV) infection, 
multiple sexual partners and long-term mucosal irritation 
or injury such as by prolonged pessary usage (7,8). At 
present, no standardized treatment for this rare cancer is 
available. Surgery and radiation are the main treatments 
for vaginal cancer (9,10). Previous studies have indicated 
that the dominant prognostic factors for PVC include age, 
histological type, grade of differentiation, stage, tumor size, 
tumor site, surgery, radiation and chemotherapy (5,11-15).  
Although some recent studies have shown marital status 
to be an independent predictor of survival in various 
gynecologic cancers, with married women enjoying longer 
survival and lower mortality than widows and single women 
(16-19), the effect of marital status on PVC prognosis had 
not, to our knowledge, been specially studied.

The SEER database currently includes patient data 
from 17 population-based cancer registries (26% of the 
United States population). We therefore utilized this large 
population-based database to analyze survival and prognostic 
factors in PVC, and to evaluate clinical characteristics, 
including marital status, on mortality among women with 
PVC. Because staging likely affects relationships between 
clinical characteristics and mortality risk, we performed a 
stratified analysis to elucidate prognostic factors at each 
stage. We present the following article in accordance with 
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tcr-20-1825).

Methods 

Data extraction

Women diagnosed with PVC between 2004 and 2014 
were identified through the National Cancer Institute’s 
SEER Program. The data had been authorized by SEER 
database and ethical review was not required. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). We excluded patients who (I) were 
younger than 18 years at diagnosis; (II) had carcinoma in 
situ; (III) had another primary cancer at diagnosis, but the 
vaginal cancer was not the first one; or (IV) had no available 
data on TNM stage, survival, or marital status. The survival 
time was calculated on a monthly basis, starting from the 
diagnosis time of the patient, and ending on the day of 
death, loss to follow up or the follow-up deadline. The last 
follow-up date was December 31, 2014. The patients were 
followed up for 0–131 months, with a median follow-up 
time of 25 months. No patients were lost. A total of 1,781 
eligible women with PVC were identified using SEER*Stat 
8.3.5. 

Statistical analysis

The primary outcome of interest in this study was cause-
specific mortality. Clinical characteristics were summarized 
using frequency and percentage for categorical covariates. 
Categorical and continuous variables were compared using 
Fisher’s exact test and Wilcoxon rank-sum test, respectively. 
Survival curves were generated using the Kaplan-Meier 
method. Statistical significance was assessed with the 
log rank χ2 test. The associations between vaginal cancer 
mortality risk within categories of year of diagnosis (5-year  
intervals: 2004–2008, 2009–2014), age at diagnosis (18–49,  
50–69, 70–79, ≥80), marital status (single, married, divorced/
separated, widowed), race (white, black, other, unknown), 
pathological grading (I, II, III, IV, Unknown), histotype 
(SCC, adenocarcinoma, melanoma, sarcoma, other), 
TNM stage (I, II, III, IV), tumor size (<4 cm, ≥4.0 cm,  
unknown), surgery (yes, no, unknown), and radiation 
(yes, no) were estimated using Cox regression models. 
Multivariate adjusted hazard ratios (HR) and their associated 
95% confidence intervals (CI) were calculated as estimates 
of relative mortality risk. As stage is a likely modifier of the 
relationships between clinical characteristics and mortality 
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risk, we stratified our assessments of the effects of clinical 
characteristics by stage and P values for interactions that 
were calculated based on likelihood ratio testing. Analyses 
were performed using SAS version 9.4 (SAS Institute, INC, 
Cary, NC, USA), and figures were graphed using GraphPad 
Prism 8 (GraphPad Software, LLC, San Diego, USA). P 
values were two-sided. P<0.05 was considered significant.

Results 

Among the 1,781 patients, 14.6% were aged 18–49 years 
at the time of diagnosis, and 20.0% aged ≥80 years; 
42.1% were married, and 25.2% were widowed; 78.4% 
were Caucasian and 14.9% were African-American. The 
histologies were 74.5% SCC, 16.7% adenocarcinoma, 3.3% 
melanoma and 1.5% sarcoma; disease stages were stage 
I: 32.8%, stage II: 27.1%, stage III: 20.0%, and stage IV: 
20.5%. Among treatments, 35.6% of patients underwent 
surgery and 74.8% received radiation (Table 1).

Based on Kaplan-Meier curves by stage, 5-year CSS 
rates were entire cohort: 57.8%, stage I: 76.4%, stage II: 
61.9%, stage III: 53.3%, and stage IV: 22.5% (Figure 1). 
Univariate cox analysis showed that age, marital status, race, 
pathological grading, histology, TNM stage, tumor size, 
surgery and radiation were related to prognosis (Figure 2). 
Five-year CSS gradually decreased as age increased (18– 
49 years: 66.6%, 50–69 years: 65.5%, 70–79 years: 50.0%, 
≥80 years: 38.5%; 70–79 vs. 18–49 years: HR 1.73, 
P=0.0001; ≥80 vs. 18–49 years: HR 2.55, P<0.0001). The 
5-year CSS of married women is 64.4%, while those of 
divorced/separated and widowed are 56.6% and 44.1%, 
respectively (divorced/separated vs. married: HR 1.27, 
P=0.0469; widowed vs. married: HR 1.81, P<0.0001). The 
5-year CSS of white is 58.6%, while that of black is 51.7% 
(HR 1.25, P=0.0386). Five-year CSS rates by pathological 
grade were grade I: 61.7%, grade II: 61.0%, grade III: 
55.1%, and grade IV: 36.2% (grade IV vs. grade I: HR 1.82, 
P=0.0128). Women with SCC had the highest 5-year CSS 
rate (63.6%), and those with melanoma had the lowest 
rate (19.2%; HR 2.70, P<0.0001). Five-year CSS was 
significantly better for women with tumors <4 cm (71.8%) 
than for women with larger tumors (45.4%; HR 2.49, 
P<0.0001); for patients who received no surgery (48.9%) 
than those who underwent surgery (72.1%; HR 0.43, 
P<0.0001); and for those who received no radiotherapy 
(52.5%) than those who underwent radiotherapy (59.4%; 
HR 0.69, P<0.0001; Table 2).

In multivariate analysis, age, histology, TNM stage, 
tumor size, surgery and radiation were independent 
prognostic factors. Women aged 18–49 years had lower 
mortality risks than women aged 70–79 years (HR: 1.48) 
and those aged ≥80 years (HR: 2.62). Women with SCC had 
lower mortality risks than women diagnosed with sarcoma 
(HR: 1.98) or melanoma (HR: 4.35). Not surprisingly, stage 
was strongly related to risk, as women with stage I disease 
had lower mortality risks than those with stage II (HR: 1.77), 
stage III (HR: 2.28) or stage IV disease (HR: 5.43). Women 
with tumors larger than 4 cm had elevated risks of death (HR 
1.62). Treatment with surgery and radiation reduced the 
mortality risk (HRs: 0.46 and 0.52, respectively; Table 2).

We performed a stratified analysis to identify differences 
in prognostic factors in each stage (Table 3). Compared with 
women aged 18–49 years, those ≥80 years had higher risk of 
death at each stage (stage I: HR 3.62, stage II: HR 2.7, stage 
III: HR 2.86, stage IV: HR 2.47, P<0.05). Women with 
melanoma also had higher mortality risk by disease stage 
compared with SCC [stage I: HR 14.41, stage III: HR 3.54, 
stage IV: HR 2.02, P<0.05 (because only one melanoma 
patient had stage II disease, it was omitted from our 
analysis)]. As tumor stage progresses, its effects on mortality 
risk in patients aged ≥80 years and those diagnosed with 
melanoma tends to decline.

Discussion

PVC is a rare gynecological malignancy. Only a few PVC 
retrospective studies have been published. However, clinical 
information including epidemiology, treatment, survival, 
and prognostic factors, is very limited. 

Compared with cervical cancer, vaginal cancer is more 
likely to occur among older women (20). The median age 
for invasive cervical cancer was 47 years (21); whereas, the 
median age for invasive vaginal cancer was 68 years. And its 
incidence increases with age; about 50% of PVC diagnoses 
are reportedly made in patients aged ≥70 years, and 20% in 
patients older than 80 years (5), which were similar to our 
findings of about 40% of PVC diagnosed in women aged 
≥70 years, and 20% in patients older than 80 years. SCC, 
the most common PVC histology, is reported to account 
for 79–85% of PVC and usually occurs in elderly women, 
followed by adenocarcinoma (5–14%) (5), and melanoma 
(1–5%) (6). The most common histology types in our 
study were SCC (74.5%), adenocarcinoma (16.7%), and 
melanoma (3.3%), which were consistent with previous 



7094 Huang et al. Survival and prognostic factors in PVC

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2020;9(11):7091-7102 | http://dx.doi.org/10.21037/tcr-20-1825

reports. The majority of vaginal cancer is stage I as has 
been previously described (5). It was also found in our study 
that 32.8% of patients were stage I, occupying the largest 
proportion. 

Reports of 5-year survival rates for PVC vary from 24% 
to 77.3% (14,22,23). Prognosis correlates strongly with 
disease stage. Five-year survival in larger series range from 
64% to 84% for stage I, 53–75% for stage II, 36–46% 
for stage III and 3–36% for stage IV (9,24,25). In our 
study, 5-year CSS for all patients was 57.8%, and 76.4% 
(stage I), 61.9% (stage II), 53.3% (stage III) and 22.5% 
(stage IV). Major predictors of clinical outcome could be 

Table 1 Demographic and clinicopathological characteristics 

Variables Number %

Diagnosis year

2004–2008 803 45.1 

2009–2014 978 54.9 

Age, years

18–49 260 14.6 

50–69 818 45.9 

70–79 347 19.5 

≥80 356 20.0 

Race

White 1,397 78.4 

Other 114 6.4 

Black 265 14.9 

Unknown 5 0.3 

Marital status

Married 750 42.1 

Separated/divorced 276 15.5 

Single 307 17.2 

Widowed 448 25.2 

Pathological grading

Grade I 136 7.6 

Grade II 551 30.9 

Grade III 562 31.6 

Grade IV 50 2.8 

Unknown 482 27.1 

Histology

Squamous cell carcinoma 1,326 74.5 

Adenocarcinoma 298 16.7 

Melanoma 58 3.3 

Sarcoma 27 1.5 

Other 72 4.0 

TNM stage

I 584 32.8 

II 483 27.1 

III 349 19.6 

IV 365 20.5 

Table 1 (continued)

Table 1 (continued)

Variables Number %

Tumor size

Less than 4 cm 697 39.1 

Greater than 4 cm 514 28.9 

Unknown 570 32.0 

Surgery

Yes 634 35.6 

No 1,133 63.6 

Unknown 14 0.8 

Radiation

Yes 1,332 74.8 

No 449 25.2 

Figure 1 Survival curves for 1,781 patients with PVC (CSS is 
abbreviation for cause-specific survival). 
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grouped as patients’ factors (performance status, older 
age, tobacco use, comorbidities, HPV-status, race, status 
of uterus) (5,11,12,23,26-29); tumor factors (disease stage, 
tumor size, histological type, pelvic lymph node metastasis, 
tumor site, grade of differentiation) (5,12,14,23,26,27); and 
treatment parameters (lymphadenectomy, brachytherapy 
utilization, concurrent chemoradiotherapy, higher facility 
volume, surgery, radiation dose, chemotherapy status) 
(11,14,15,25,29,30). Based on our univariate analysis results, 
age, marital status, race, pathological grade, histology, 
TNM stage, tumor size, surgery and radiation were related 
to prognosis. Multivariate analysis suggested that age, 
histology, TNM stage, tumor size, surgery and radiation 
were independent prognostic factors. 

Notably, our study confirms the results of various prior 

reports that have evaluated prognostic factors for PVC, 
lending credence to our findings. Stage is recognized as the 
most important determinant of prognosis for patients with 
PVC (9,11,12,14,23,27). Higher stage may be associated 
with more comorbidities, or decreased odds of surgery or 
lower radiation dose, and would therefore lead to poorer 
survival. Hiniker et al. reported that stage was the single 
best indicator of prognosis (31). A recent study showed that 
not only overall survival (OS), but also disease-free survival 
(DFS) and CSS for each stage of PVC were significant 
correlated with stage (12). In our study, compared with 
women with stage I disease, patients with stage II, stage 
III and stage IV disease had elevated mortality risks (HR: 
1.77, 2.28 and 5.43, respectively). Marital status is reported 
to be an independent prognostic factor for survival for 

Figure 2 Survival curves for patients with PVC in univariate analysis. Survival curves (A,B,C,D,E,F,G,H,I) represent age, marital status, 
race, pathological grading, histology, TNM stage, tumor size, surgery and radiation, respectively (P<0.05). 
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Table 2 Univariate and multivariate survival analyses

Variables 5-year CSS
Univariate analysis Multivariate analysis†

HR (95% CI) P HR (95% CI) P

Diagnosis year

2004–2008 57.9% Reference Reference

2009–2014 57.5% 0.99 (0.85–1.17) 0.9369 0.85 (0.72–1.01) 0.0588

Age, years

18–49 66.6% Reference Reference

50–69 65.5% 1.12 (0.86–1.45) 0.4039 1.10 (0.84–1.43) 0.5011 

70–79 50.0% 1.73 (1.30–2.29) 0.0001 1.48 (1.10–2.00) 0.0100 

≥80 38.5% 2.55 (1.95–3.66) <0.0001 2.62 (1.92–3.58) <0.0001

Marital status

Married 64.4% Reference Reference

Single 60.6% 1.20 (0.95–1.51) 0.1232 1.05 (0.83–1.34) 0.6746 

Divorced/separated 56.6% 1.27 (1.00–1.61) 0.0469 1.26 (0.99–1.61) 0.0595 

Widowed 44.1% 1.81 (1.49–2.19) <0.0001 1.02 (0.82–1.27) 0.8664 

Race

White 58.6% Reference Reference

Black 51.7% 1.25 (1.01–1.54) 0.0386 1.23 (0.99–1.53) 0.0618 

Other 61.3% 0.85 (0.61–1.19) 0.3404 0.81 (0.57–1.14) 0.2313 

Unknown 75.0% 0.48 (0.07–3.41) 0.4626 0.51 (0.07–3.64) 0.5000 

Pathological grading

I 61.7% Reference Reference

II 61.0% 0.97 (0.70–1.35) 0.8644 0.94 (0.67–1.30) 0.6920 

III 55.1% 1.28 (0.93–1.76) 0.1260 1.02 (0.73–1.40) 0.9305 

IV 36.2% 1.82 (1.82–2.91) 0.0128 1.00 (0.62–1.62) 0.9947 

Unknown 58.6% 1.11 (0.80–1.53) 0.5408 0.76 (0.54–1.08) 0.1240 

Histology

Squamous cell carcinoma 63.6% Reference Reference

Adenocarcinoma 59.3% 0.86 (0.69–1.08) 0.1925 1.00 (0.79–1.26) 0.9864 

Melanoma 19.2% 2.70 (2.01–3.63) <0.0001 4.35 (3.06–6.18) <0.0001

Sarcoma 58.8% 1.19 (0.65–2.16) 0.5740 1.98 (1.06–3.72) 0.0331 

Other 47.2% 1.26 (0.87–1.81) 0.2158 1.42 (0.97–2.10) 0.0740 

TNM stage

I 76.4% Reference Reference

II 61.9% 1.74 (1.37–2.21) <0.0001 1.77 (1.37–2.30) <0.0001

III 53.3% 2.33 (1.81–2.09) <0.0001 2.28 (1.74–2.99) <0.0001

IV 22.5% 6.17 (4.93–7.73) <0.0001 5.43 (4.24–6.96) <0.0001

Table 2 (continued)
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Table 2 (continued)

Variables 5-year CSS
Univariate analysis Multivariate analysis†

HR (95% CI) P HR (95% CI) P

Tumor size

Less than 4 cm 71.8% Reference Reference

Greater than 4 cm 45.4% 2.49 (2.04–3.04) <0.0001 1.62 (1.31–2.01) <0.0001

Unknown 51.0% 2.14 (1.75–2.61) <0.0001 1.60 (1.31–1.97) <0.0001

Surgery

No 48.9% Reference Reference

Yes 72.1% 0.43 (0.36–0.51) <0.0001 0.46 (0.38–0.57) <0.0001

Unknown 60.6% 0.67 (0.25–1.80) 0.4296 0.66 (0.24–1.79) 0.4132 

Radiation

No 52.5% Reference Reference

Yes 59.4% 0.69 (0.58–0.82) <0.0001 0.52 (0.43–0.63) <0.0001
†
, model adjusted for year of diagnosis, marital status, race, tumor size, grade, surgery, and radiation. 

Table 3 Univariate and multivariate analyses of survival by age, histology, and cancer stage

Variables 5-year CSS
Univariate analysis Multivariate analysis†

HR (95% CI) P HR (95% CI) P

Stage I

Age, years

18–49 84.5% Reference Reference

50–69 83.1% 1.35 (0.73–2.51) 0.3415 1.46 (0.77–2.79) 0.2469 

70–79 69.0% 2.46 (1.25–4.82) 0.0091 1.74 (0.83–3.63) 0.1418 

≥80 57.6% 4.05 (2.15–7.62) <0.0001 3.62 (1.72–7.63) 0.0007 

Histology

Squamous cell carcinoma 80.9% Reference Reference

Adenocarcinoma 83.6% 0.91 (0.52–1.60) 0.7442 1.07 (0.59–1.92) 0.8337 

Melanoma 25.4% 5.86 (3.75–9.14) <0.0001 14.41 (7.30–28.42) <0.0001

Sarcoma 86.7% 1.05 (0.33–3.33) 0.9402 2.54 (0.74–8.78) 0.1402 

Other 62.7% 2.03 (0.97–4.23) 0.0593 2.86 (1.32–6.21) 0.0080 

Stage II

Age, years

18–49 74.1% Reference Reference

50–69 75.0% 1.18 (0.63–2.22) 0.5986 0.95 (0.50–1.82) 0.8746 

70–79 50.6% 2.34 (1.22–4.48) 0.0105 1.95 (1.95–0.98) 0.0557 

≥80 35.9% 3.92 (2.09–7.36) <0.0001 2.70 (1.33–5.46) 0.0058 

Table 3 (continued)
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Table 3 (continued)

Variables 5-year CSS
Univariate analysis Multivariate analysis†

HR (95% CI) P HR (95% CI) P

Histology

Squamous cell carcinoma 60.8% Reference Reference

Adenocarcinoma 66.8% 0.89 (0.58–1.35) 0.5724 1.39 (0.89–2.19) 0.1503 

Melanoma‡ 100.0% 0 0.9933 0.00 0.9976 

Sarcoma‡ 100.0% 0 0.9798 0.00 0.9933 

Other 61.8% 0.86 (0.35–2.10) 0.7373 1.52 (0.59–3.89) 0.3871 

Stage III

Age, years

18–49 57.2% Reference Reference

50–69 57.9% 1.00 (0.58–1.73) 0.9927 1.16 (0.65–2.07) 0.6106 

70–79 55.6% 1.29 (0.69–2.38) 0.4265 1.35 (0.68–2.67) 0.3892 

≥80 36.2% 2.32 (1.27–4.21) 0.0059 2.86 (1.43–5.72) 0.0030 

Histology

Squamous cell carcinoma 55.0% Reference Reference

Adenocarcinoma 60.3% 0.90 (0.56–1.47) 0.6769 1.07 (0.62–1.84) 0.8082 

Melanoma 18.2% 3.01 (1.56–5.79) 0.001 3.54 (1.51–8.26) 0.0035 

Sarcoma 0.0% 3.77 (1.19–11.96) 0.0242 1.91 (0.50–7.34) 0.3453 

Other 47.6% 0.94 (0.35–2.56) 0.9052 0.82 (0.28–2.38) 0.7168 

Stage IV

Age, years

18–49 31.0% Reference Reference

50–69 26.9% 0.98 (0.66–1.45) 0.9101 1.03 (0.68–1.56) 0.8746 

70–79 18.4% 1.20 (0.77–1.86) 0.4148 1.22 (0.75–1.98) 0.4265 

≥80 6.3% 2.04 (1.30–3.20) 0.0018 2.47 (1.45–4.22) 0.0009 

Histology

Squamous cell carcinoma 23.3% Reference Reference

Adenocarcinoma 29.9% 0.68 (0.47–0.97) 0.0342 0.78 (0.53–1.14) 0.2000 

Melanoma 0.0% 1.59 (0.86–2.94) 0.1356 2.02 (1.02–4.01) 0.0449 

Sarcoma 17.1% 1.76 (0.72–4.29) 0.2155 2.53 (0.97–6.65) 0.0589 

Other 12.9% 1.10 (0.64–1.90) 0.7319 1.36 (0.73–2.54) 0.3301 
†
, model adjusted for year of diagnosis, marital status, race, tumor size, grade, surgery, and radiation; 

‡
, this cohort included 1 stage II 

melanoma case and 1 stage II sarcoma case; both of these patients were still alive at last follow-up.
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various gynecologic cancers, including vulvar, cervical, 
uterine and ovarian cancers, with married women enjoying 
longer survival and lower mortality (16-19). The stress 
and loss of social support that may accompany the loss 
of a spouse, or lack of social support for widowed, single 
or divorced women seems very apparent, and may alter 
immune function and contribute to tumor progression 
and mortality (32). Marriage status may receive more 
psychosocial support than widowed status through the 
psychoimmunological pathway. Wu et al. showed that being 
widowed was associated with greater risk of vulvar cancer 
mortality than that of nonwidowed counterparts (16).  

Machida et al. indicated that single marital status was 
significantly associated with increased cumulative risk of 
all-cause mortality and infectious mortality compared with 
the married status in cervical cancer (17). In an analysis of 
epithelial ovarian cancer from 1988 to 2006, Mahdi et al. 
found that women who were unmarried (single, widowed 
and divorced) had more advanced stage and higher all-
cause mortality than married women (18). Lowery, et al. in 
their study of uterine cancer from 1991 to 2010, showed 
that compared with married, single, and divorced status, 
widowed status was an independently significant adverse 
factor (19). In our univariate analysis, the 5-year CSS of 
married women is 64.4%, while those of divorced/separated 
and widowed are 56.6% and 44.1%, respectively (divorced/
separated vs. married: HR 1.27, P=0.0469; widowed vs. 
married: HR 1.81, P<0.0001). Widowed and divorced/
separated women are probably less likely to be in a sexual 
relationship that may delay the diagnosis of vaginal cancer, 
while postcoital bleeding is a typical early symptom. Also 
being widowed and divorced/separated may lead to heighten 
emotional stress that can stimulate sympathetic responses 
and impair immune response. To our knowledge, this is the 
first study to show that the widowed and divorced/separated 
patients with PVC have lower survival and greater risk of 
death than married patients. Although multivariate analysis 
does not show any significant finding, further studies are 
needed.

Larger primary tumor size was associated with higher 
incidence of local failure, thereby negatively affecting 
survival. In a multivariate analysis of PVC patients, 
Hellman et al. (33) reported that lesions larger than 4 cm 
is a poor prognostic factor (HR: 2.1). Similar results were 
also obtained by Wolfson et al. (13), although the cut-
off was changed to 2 cm; they reported that 5-year OS in 
patients with tumors sized ≤2 vs. >2 cm were 79.2% vs. 
66.1% in stage I (P=0.0187) and 80.9% vs. 51.2% in stage 

II (P=0.0369). We got similar results when the cut-off was 
5 cm, which is consistent with Lian et al. (14). Similarly, in 
our study, tumor size >4 cm was associated with a 1.62-fold 
increase of mortality risk in multivariate analysis. 

Currently, no consensus on standardized treatment for 
PVC is available. As vaginal cancer partially contains the 
same epithelium as cervical cancer, and they share many 
of the same exposures and risk factors, PVC has often 
been treated similarly to cervical cancer. In principle, the 
mainstay therapy for vaginal cancer is radiation therapy 
(9,15). However, surgery is also an option. If diagnosed 
and staged earlier, both surgical resection and radiation 
can be curative in vaginal cancer (9, 10). In the case of a 
stage I or II tumor in the upper vagina, radical or modified 
radical hysterectomy and pelvic lymphadenectomy are often 
selected, in combination with vaginectomy with sufficient 
margin (10). And it was reported that the prognosis was 
better for surgical therapy than for radiation therapy alone 
if the tumor was located in the upper one-third of the 
vagina in clinical stage I or II (22,34). For adenocarcinoma, 
which is usually resistant to radiotherapy, surgical treatment 
has been recommended (35). However, for most patients, 
especially with advanced disease and unresectable tumors, 
radiation plays a central role in PVC treatment (9,15). 
Our data suggest decreased mortality rates in women 
who undergo surgery or radiation (HR: 0.46 or 0.52, 
respectively). 

Vaginal cancer is primarily a disease of elderly women. 
Camille et al. (27) indicated that age >60 years was 
negatively associated with survival (P=0.0339; HR: 2.162). 
Wu et al. (7) also found that 5-year relative survival rates 
were lower among older women than among younger 
women with the same disease stage, and 5-year relative 
survivals for all stages combined were 80.9%, 73.9% and 
49.5% for years <50, 50–64 and >65, respectively. However, 
Prameela et al. (12) reported no significant difference in 
OS, DFS or CSS between younger and older age groups. 
Platta et al. (36) had also failed to document any impact for 
age on treatment results. In our study, multivariate analysis 
indicated that age was an independent prognostic factor. 
Compared with women aged 18–49 years, women aged 
70–79 years and those aged ≥80 years had higher mortality 
risks (HR: 1.48 and 2.62, respectively). A stratified analysis 
of the effect of age on survival by disease stage showed that, 
although women aged ≥80 years had higher mortality risk 
than women aged 18–49 years, the difference in mortality 
risk by age tended to decrease as disease stage progressed. 
Age has a greater impact on survival in patients with 
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earlier-stage disease. Interestingly, 80 years seems to be an 
important age cut point. Ghia et al. (23) reported that age 
older than 80 years (HR: 1.78; P=0.04) was associated with 
worse OS in a retrospective analysis. This may be related 
to the high comorbidity and limited treatment among older 
women. 

Several studies have shown SCC tumors in PVC to have 
a survival advantage (11), whereas melanomas have a poor 
prognosis (5,25). Although most literature reports 5-year 
OS for vaginal melanoma to be less than 20% (5,6), Chirag 
et al. reported it to be 70% (which is much higher than that 
in other studies), and that patients with vaginal melanoma 
had a 1.51-fold increased mortality risk compared with 
vaginal SCC (25). In our study, 5-year CSS rates were 
63.6% and 19.2% for women with SCC and melanoma, 
respectively, with a relatively higher mortality risk for 
women with melanoma (HR: 4.35). A stratified analysis of 
the effect of histology on survival by disease stage showed 
that, although melanoma carried a higher mortality risk 
than did SCC, this effect tended to decline as tumor stage 
progressed. Histology type seems to have a greater impact 
on survival in earlier-stage disease. The poor prognosis 
has been attributed to a variety of factors, including the 
poor visibility of vaginal melanoma (especially from the 
relatively high rate of amelanotic tumors), and anatomical 
proximity to the vulvovaginal venous plexus, leading to 
difficulties in surgery and radiotherapy; these factors are 
more pronounced in advanced patients. 

Conclusions

In conclusion, PVC is a rare gynecological malignant 
tumor and more likely to occur among older women. SCC 
is the most histological type of PVC, whereas melanoma 
is extremely rare. Age, histology, TNM stage, tumor size, 
surgery and radiation are independent prognostic factors. 
Married individuals seem to enjoy longer survival and lower 
mortality compared with widowed and divorced/separated 
women. Age ≥80 years seems to be an important cut point 
in the survival of vaginal cancer. The elderly (≥80) cases and 
those with melanoma were correlated to worse prognosis 
at any stage of PVC. Age ≥80 years and melanoma seem 
to have greater influences on mortality risk in patients 
with early-stage disease. However, we must acknowledge 
its limitations in our study. First, its retrospective design 
is a potential source of bias. Second, several covariates of 
interest are unavailable from the SEER database, including 
HPV, smoking, number of lifetime partners, radiotherapy 

dose, surgical details, and data on chemotherapy, which have 
been associated with PVC incidence and survival. Therefore, 
large-scale, prospective studies are urgently needed.
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