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clinician. Resectability depends on many factors such as 
tumor characteristics (localization, size, growth pattern), 
patient characteristics (age, comorbidity), and surgeon’s 
experience. Locally advanced vulvar cancer may affect func-
tionally important midline structures and surgery might 
be associated with genitourinary and anorectal problems. 
When surgery is not feasible, definitive RT/RCT remains the 
only treatment of choice. Recently, in appropriately select-
ed patients, preoperative RT/RCT is being recommended to 
increase the chance of curative resection (2).

Due to the low incidence of vulvar cancer, most published 
reports include a small and heterogeneous group of patients 
with inconclusive results. In this study, we aimed to analyze the 
treatment results and prognostic factors of patients with vulvar 
cancer treated during a decade in the same center.

Methods

From January 2000 to December 2011, 44 patients with 
vulvar cancer treated with postoperative or definitive RT/
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Introduction

Vulvar cancer is a rare type of gynecologic cancer, compris-
ing almost 5% of malignancies of the female genital tract (1). 
For early-stage vulvar cancer (stage I-II), the initial treatment 
method is surgery. Based on pathologic risk factors, adjuvant 
radiotherapy (RT) or radiochemotherapy (RCT) is administered 
to high-risk patients to reduce locoregional recurrence rates (2).

Management of marginally resectable and locally ad-
vanced vulvar cancer (stage III-IVA) is challenging for the 
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RCT at the Department of Radiation Oncology, Ege University 
Faculty of Medicine, were retrospectively reviewed. Patients 
with at least 6 months of follow-up were included in this anal-
ysis. For data collection and analysis, the principles outlined 
in the Declaration of Helsinki were followed.

Postoperative RT/RCT indications were lymph node me-
tastases, positive/close surgical margins, bulky tumor, pres-
ence of lymphovascular invasion (LVI), and deep stromal 
invasion. External RT was applied with 6-18 MV linear accel-
erators with 1.8 Gy daily fractions with a median total dose 
of 50.4 Gy (45-59.4 Gy) for postoperative cases and 64.8 Gy 
(range 54-66 Gy) for definitive cases. Radiotherapy portals 
were designed to cover primary tumor and bilateral inguinal 
and pelvic lymph nodes. Radiotherapy planning was 2D be-
fore 2005 and 3D after 2005.

Definition of local recurrence includes the following situ-
ations: manifestation of a new lesion in primary tumor bed 
following postoperative RT, manifestation of a new lesion in 
primary tumor region in complete responders to RT, and pro-
gression of the residual disease in partial responders to RT.

Statistical analysis (descriptive studies and Kaplan-Meier 
survival plots) were done in SPSS 13.0 (SPSS Inc., Chicago, IL, 
USA). A p≤0.05 was considered statistically significant. Due 
to low number and heterogeneity of the patient population, 
only univariate analyses were conducted.

results

Median age of the patients was 68 years (range 28-86). 
Fourteen (31.8%) patients received definitive and 30 (68.2%) 
received postoperative RT/RCT. Weekly cisplatin with dose of 
40 mg/m2 was applied to 7 patients (3 in definitive, 4 in post-
operative group) (Tab. I). Median number of cisplatin cycles 
that could be given is 4 (range 1-6).

According to International Federation of Gynecology and 
Obstetrics 2008 staging, 11 (25%) patients had stage IB, 10 
(22.7%) had stage II, 6 (13.6%) had stage IIIA, 5 (11.4%) had 
stage IIIB, and 12 (27.3%) had stage IVA disease. Distribution 
of patients according to stage and treatment modality is pre-
sented in Table II. The vast majority (86%) of stage I-II patients 
had initial surgery and then postoperative RT/RCT, and among 
stage III-IV patients, 48% of them were treated with definitive 
RT/RCT (p = 0.02).

Among 30 patients in the surgery group, radical vulvec-
tomy was performed in 8 (18.2%), simple vulvectomy in 16 
(36.4%), and wide local excision in 6 (13.6%) patients. In 
regard to lymph node dissection, ipsilateral inguinal lymph 
node dissection/sampling was done for 5 (16.7%), and bilat-
eral inguinal lymph node dissection/sampling was done for 
11 (36.7%) patients (Tab. I). Median number of dissected ipsi-
lateral and contralateral lymph nodes was 5 (range 2-12) and 
4 (range 1-12), respectively.

The histopathologic distribution was squamous cell carci-
noma in 41 (93.2%), leiomyosarcoma in 1 (2.3%), verrucous 
carcinoma in 1 (2.3%), and malign peripheral nerve sheet tu-
mor in 1 (2.3%) patient. Median size of the tumor was 4 cm 
(range 1-16 cm). Tumor differentiation was well in 21 (47.7%), 
moderate in 7 (15.9%), poor in 1 (2.3%), and unknown for 15 
(34.1%) patients. Lymphovascular space invasion was detect-
ed in 5 (11.4%) patients. In surgically treated patients, surgi-

cal margin was positive in 5 (16.7%) and close (≤8 mm) in 13 
(43.3%) patients and the median invasion depth of the tumor 
was 8 mm (range 2-18 mm). Patient and treatment-related 
characteristics are shown in Table I.

Within a median of 24 months (range 6-135) of follow-
up, 11 patients had local recurrence, 8 had regional recur-
rence, 2 had both local and regional recurrence, and 6 had 
distant metastases. Five-year locoregional recurrence-free 
survival (LRRFS), disease-free survival (DFS), and overall sur-
vival (OS) rates were 45%, 40%, and 54%, respectively, for all  

TABLE I - Patient and disease characteristics

characteristics Values

Median (range) age, y 68 (28-86)

Treatment modality, n (%)
 Surgery + postoperative RT/RCT 30 (68.2)
 Definitive RT/RCT 14 (31.8)

Type of vulvar surgery (n = 30), n (%)
 Radical vulvectomy 8 (18.2)
 Simple vulvectomy 16 (36.4)
 Wide local excision 6 (13.6)

Type of inguinal surgery, n (%)
 Ipsilateral inguinal dissection/sampling 5 (16.7)
 Bilateral inguinal dissection/sampling 11 (36.7)

Stage, n (%)
 IB 11 (25)
 II 10 (22.7)
 IIIA 6 (13.6)
 IIIB 5 (11.4)
 IVA 12 (27.3)

Histopathology, n (%)
 Squamous cell carcinoma 41 (93.2)
 Leiomyosarcoma 1 (2.3)
 Verrucous carcinoma 1 (2.3)
 Malign peripheral nerve sheet tumor 1 (2.3)

Surgical margin, n (%)
 Positive 5 (16.7)
 Close (≤8 mm) 13 (43.3)
 Negative 12 (27.3%)

RCT = radiochemotherapy; RT = radiotherapy.

TABLE II -  Distribution of patients according to stage and treatment 
modality

stage Definitive rT/rcT  
(n of patients)

Postoperative rT/rcT 
(n of patients)

total

I-II 3 18 21

III-IV 11 12 23

Total 14 30 44

RCT = radiochemotherapy; RT = radiotherapy.
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Fig. 1 - Five-year locoregional recur-
rence-free survival (LRRFS), disease-free 
survival (DFS), and overall survival (OS) 
rates.

TABLE III - Univariate analysis of prognostic factors according to disease-related outcomes

characteristics Local  
recurrence-free 

survival, %

regional  
recurrence-free  

survival, %

Locoregional  
recurrence-free  

survival, %

Disease-free  
survival, %

Overall  
survival, %

Age, y
 ≤68 87 84 71 67 65
 >68 0 (p = 0.01a) 0 (p = 0.01a) 0 (p = 0.001a) 0 (p = 0.000a) 39 (p = 0.006a)

Differentiation
 Well 61 67 41 37 48
 Moderate 50 42 42 32 62
 Poor 0 (p = 0.04a) 0 (p = 0.9) 0 (p = 0.03a) 0 (p = 0.05a) 0 (p = 0.07)

Surgical marginb

 Negative 82.7 61 55 52 74
 Positive 0 (p = 0.03a) 66 (p = 0.9) 0 (p = 0.1) 0 (p = 0.04a) 0 (p = 0.000a)

LVI
 Absent 72 66 52 45 59
 Present 100 (p = 0.2) 33 (p = 0.05a) 0 (p = 0.1) 0 (p = 0.2) 0 (p = 0.4)

LVI = lymphovascular invasion.
a Significant.
b Analyzed in 30 patients who underwent surgery.

patients (Fig. 1). For 41 patients with squamous cell carci-
noma (SCC) histology, 5-year LRRFS, DFS, and OS rates were 
47.4%, 41.9%, and 57.6%, respectively. There were 2 sarcoma 
cases, 1 with leiomyosarcoma histology and 1 with malign pe-
ripheral nerve sheet tumor. The patient with leiomyosarcoma 
is alive without disease 30 months after diagnosis. The pa-
tient with malign peripheral nerve sheath tumor had progres-
sive locoregional disease and lung metastases 2 months after 
the completion of radiotherapy and died due to the disease 
at 9 months after RT.

Among 23 patients with stage III-IV disease, 11 of them 
had biopsy alone and received definitive RT and 12 of them 
had surgery and received postoperative RT. Five-year LRRFS, 
DFS, and OS rates were 35% vs 33.7% (p = 0.7), 29.2% vs 
33.7% (p = 0.5), and 36.4 % vs 45.7% (p = 0.08), respectively, 
for this group of patients.

Analyses of prognostic factors according to disease-relat-
ed outcomes are presented in Table III.

Treatment-related acute and late toxicities were as fol-
lows: grade I-II acute gastrointestinal (GI), genitourinary (GU). 
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and skin side effects were 29.6%, 13.6%, and 40.9%, respec-
tively. Grade III acute GI and GU toxicities were observed in 
2.3% and 2.3%, and grade III and IV skin toxicities in 27.3% 
and 2.3% of the patients. Due to radiodermatitis, 7 patients 
had treatment breaks. Five of them had grade III, 1 of them 
grade II, and 1 of them grade IV acute radiodermatitis. Among 
these 7 patients who had treatment breaks, 2 of them re-
ceived concurrent weekly cisplatin. These 2 patients received 
4 and 5 cycles of cisplatin, respectively, and did not experi-
ence cisplatin-related toxicity. The treatment breaks were 
mainly related to radiodermatitis rather than cisplatin. Grade 
III-IV late skin toxicities were observed in 25% of the patients.

Discussion

Vulvar cancer is a rare type of gynecologic cancer; how-
ever, the increase in smoking and HPV infection rates might 
increase the incidence of vulvar cancer in the future. Due to 
its rarity and complexity, management of vulvar cancer needs 
a team of clinicians including a gynecologist oncologist, ra-
diation oncologist, medical oncologist, and in some cases a 
plastic surgeon. Surgery is the mainstay of treatment in early-
stage vulvar cancer; however, a multidisciplinary treatment 
approach is necessary to improve cure rates and quality of life 
in patients with advanced stage vulvar cancer.

There are several well-defined prognostic factors for vul-
var cancer, such as lymph node metastases, stage (which en-
compasses size and depth of invasion), lymphovascular space 
invasion, and older age (3-6). Reported 5-year survival ranges 
from 70% to 93% for patients with negative nodes to 25% to 
41% for those with positive nodes (7). The impact of adju-
vant RT in lymph node-positive patients with vulvar cancer 
was shown in a recent multi-institutional study. Among node-
positive patients, those who received adjuvant RT had better 
3-year PFS and OS rates (PFS 39.6% vs 25.9%, p = 0.004; OS 
57.7% vs 51.4%, p = 0.17). This effect was statistically signifi-
cant in multivariable analysis adjusted for age, stage, grade, 
invasion depth, and number of positive nodes (PFS: HR = 
0.58, p<0.001; OS: HR = 0.63, p = 0.01) (8).

Postoperative RT is administered to patients with high-
risk features for recurrence such as lymph node metastases, 
bulky tumor, presence of LVI, and close or positive surgical 
margin (2, 8). Since all of the patients subject to this analysis 
received RT, we were not able to show the absolute impact of 
RT over surgery.

We demonstrated that older age, poor differentiated tu-
mor, positive surgical margin, and presence of lymphovascular 
invasion were significant prognostic factors for disease-related 
outcomes.

The most common histopathologic type is SCC in all series 
(2). In our patient population, 93% of the patients had squa-
mous cell vulvar carcinoma.

Although the incidence of HPV-related vulvar cancer is 
rising in the younger population, the vast majority of vulvar 
cancer cases still occur at an older age. The median age of 
our patient population was 68 years and patients older than 
68 years had worse 5-year locoregional recurrence-free and 
disease-free survival rates. Five-year OS rates were 65% for 
patients younger than 68 years as compared to 39% for pa-
tients >68 years old (p = 0.006). Woolderink et al (5) also 

demonstrated that older age (>74 years) was the only inde-
pendent prognostic factor for local recurrence (hazard ra-
tio [HR] 2.38; 95% confidence interval 1.08-5.23). Similarly, 
Woelber et al (9) analyzed 103 patients with vulvar cancer 
and found that with every year of age, the risk for recur-
rent disease increased by 3.4% (HR = 1.034), while the risk 
of dying increased by 5.6% (HR = 1.056). Older patients with 
vulvar cancer generally present at advanced stage with sev-
eral comorbidities and may not be able to tolerate curative 
treatments such as aggressive surgery or concurrent RCT and 
probably due to these confounding factors older age is associ-
ated with worse disease outcomes in this patient population.

We already know that poor tumor differentiation is as-
sociated with increased risk of lymph node metastases in 
patients with vulvar cancer (10, 11). In our analysis, poor tu-
mor differentiation was associated with diminished local and 
locoregional recurrence-free and disease-free survival rates. 
Patients with poorly differentiated tumors had 0% 5-year 
rates in all above-mentioned disease-related outcomes. 
Sznurkowski et al (12) analyzed 76 patients with vulvar cancer 
and performed a detailed pathologic risk factor analysis. Dif-
ferentiation of the tumor (low [grade 1] vs poor [grade 2-3]) 
was found as an important prognostic factor in multivariate 
analyses (for MVA: HR 1-3.11, 95% CI 1.6-4.62, p = 0.0057). 
Other retrospective data including 33 patients with vulvar 
cancer found that differentiation grade was an independent 
predictor for decreased survival with a relative risk up to  
2.6 (95% CI 1.3, 5.6) (13).

Lymphovascular space invasion was found as an impor-
tant prognostic factor for the other gynecological cancers 
such as cervical cancer and endometrial cancer (14, 15). 
Clinicopathologic analysis in the Gynecologic Oncology Group 
study showed that the presence of LVI increases the risk of 
recurrence in vulvar cancer (16). In our patient population, 
presence of LVI reduced the regional recurrence-free survival 
by half (66% vs 33%, p = 0.05).

Viswanathan et al (17) clearly demonstrated the impact 
of margin status (close: <1 cm vs negative: ≥1 cm) on recur-
rence rates in their recent analysis. They showed that close 
and positive margins are associated with increased risk of 
vulvar relapse and higher radiation dose (≥56 Gy) is needed 
to increase the local control rates. Iacoponi et al (18) demon-
strated that 8 mm of free surgical margin may not be enough 
to decrease recurrence rates; more than 15 mm of free surgi-
cal margin is associated with decreased local recurrence rates 
(55.6% vs 34.5%, respectively) (p = 0.09). In our analysis, we 
also showed that positive surgical margin is associated with 
poor local recurrence-free survival, disease-free survival, and 
OS rates in univariate analysis.

The dismal prognosis of vulvar cancer led us to investigate 
the molecular prognostic markers to better understand the 
biology of the disease. Investigators from Brazil analyzed tis-
sue biopsies of 150 patients with vulvar cancer and demon-
strated that PTEN expression was associated with higher rates 
of patient survival (19). The same group also investigated the 
prognostic significance of ROCK1 expression. They demon-
strated that greater expression of ROCK1 was associated with 
the absence of lymph node metastasis and a lower depth of 
invasion. In addition, loss of ROCK1 was independently linked 
to worse cancer-specific survival in multivariate analysis (20). 
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Well-defined molecular markers with prognostic significance 
will help clinicians to predict the prognosis of the patient and 
individualize the treatment.

Since surgical resectability of the tumor is one of the 
most crucial determinants of favorable prognosis, women’s 
awareness about abnormal lesions of the vulvar region will 
increase detection rates of early-stage vulvar cancer. In order 
to increase the efficacy of RT/RCT dose escalation strategies, 
more effective radiosensitizing agents and targeted therapies 
are warranted.
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