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Introduction

Vulvar malignancies are rare, comprising around 3–5% of 
all gynecological malignancies [1]. The incidence of vulvar 
cancer (VC) increases with age, peaking around the 7th de-
cade [2]. Squamous cell carcinoma (SCC) remains the most 
common pathology in VCs, followed by melanoma, basal cell 
carcinoma, and adenocarcinoma.

Surgery is the treatment of choice for VCs, while inguinal 
lymph node (LN) involvement is the most important prog-
nostic factor [3,4]. Adjuvant radiotherapy (RT) is indicated in 
cases of close or involved surgical margins and LN involve-
ment. Concurrent chemoradiotherapy in a neoadjuvant or 
curative or palliative setting may be recommended in locally 
advanced VCs.

Despite these treatment modalities, recurrence rates remain 
high at 12–37%. Given the rarity of these tumors, there is 
limited information regarding the prognostic factors involved 
in recurrence and the treatment options available, especially 

since most of these women are aged >60 years and have 
significant comorbidities [5].

Several studies have focused on the clinical relevance of 
lymph node ratio (LNR) in solid tumor malignancies such as 
endometrial, cervical, and ovarian cancers. LNR is defined as 
the ratio of the number of metastatic LNs to the total num-
ber of removed LNs. This parameter incorporates not only 
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the burden of nodal disease and cancer spread but also the 
extent and quality of surgical debulking of LNs [6]. This study 
has been done to study the role of LNR in relation to recur-
rence in VC patients.

This study aimed to study the patterns of recurrence in sur-
gically treated cases of VC and determine the factors associ-
ated with recurrence with special emphasis on LNR.

Material and methods

This retrospective study included VC patients primarily 
treated with surgery at our institute from January 2005 to 
December 2015. Demographic data, clinical characteristics, 
surgicohistopathological data, adjuvant treatment, follow-up, 
and recurrence site and treatment were studied. For staging 
purposes, the 2009 International Federation of Gynecology 
and Obstetrics (FIGO) classification was used. Appropriate In-
stitute Review Board approval (IRC/2019/P-101) was received 
for the study.

1. Inclusion criteria
All patients with vulvar SCC who underwent primary surgery 
at our institute were eligible. All patients with vulvar SCC 
and a depth of invasion >1 mm or diameter >2 cm fit for 
primary surgical resection were included. Wide radical local 
excision or radical vulvectomy was planned depending upon 
the focality, tumor size, adjacent leukoplakia, tumor location, 
and patient age. We attempted to attain a 10-mm tumor-
free margin during surgery for all patients. After surgery, ad-
juvant RT was chosen based upon the final histopathological 
examination report for cases of FIGO III/IV and a close surgi-
cal margin (<8 mm).

2. Exclusion criteria
Patients with VC and a histopathology other than SCC, 
those who underwent surgery at another center, and those 
receiving neoadjuvant/curative/palliative chemotherapy/RT 
were excluded. Patients with locally advanced VC who might 
require a diversion stoma or exenteration were referred for 
neoadjuvant/curative chemo/RT on an individual basis after 
a tumor board discussion. Patients with metastatic VC were 
referred for palliative chemotherapy.

Patients were stratified into 3 risk groups according to LNR 
(0%, 0–20%, or >20%) as published previously in the report 

from Gynecologic Oncology Group (GOG) protocol 37 [7]. 
Disease-free survival (DFS) was calculated in months from the 
date of surgery to the last follow-up or date of first recur-
rence, overall survival (OS) was calculated in months from the 
date of surgery to the last follow-up or date of death.

The statistical analysis was performed using Epi Info™ 
7.2.2.2 (Centers for Disease Control and Prevention). A de-
scriptive statistical analysis was performed to calculate the 
means and corresponding standard deviations. Test of pro-

Table 1. Distribution of demographic parameters, pathological 
data and stratification based on LNR of the patients

Variables Values (n=111)

Age (yr) 

40–49 25 (22.5)

50–79 84 (75.6)

≥80 2 (1.8)

Menopausal status

Pre-menopausal 14 (12.6)

Post-menopausal 97 (87.4)

Grade 

I 81 (73.0)

II 25 (22.5)

III 5 (4.5)

Tumor focality

Multifocal 59 (53.2)

Unifocal 52 (46.8)

Tumor size

2–4 cm 12 (10.81)

4–6 cm 59 (53.15)

>6 cm 40 (36.04)

FIGO Stage 2009

IB 58 (52.25)

II 11 (9.99)

IIIA 5 (4.5)

IIIB 6 (5.41)

IIIC 31 (27.93)

LNR Distribution

LNR 0% 70 (63.06)

LNR 0–20% 32 (28.83)

LNR >20% 9 (8.11)

Values are presented as number (%).
FIGO, International Federation of Gynecology and Obstetrics LNR, 
lymph node ratio.
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portion was used to find the standard normal deviate (Z) to 
compare the different proportions, and the chi-square test 
was performed to find the associations. Kaplan-Meir survival 
analysis, a non-parametric statistic, was used to estimate 
the survival function of the patients with different LNR. The 
log-rank test was used to compare the survival patterns of 
patients with different parameters. The hazard ratio (HR) was 
calculated to find the factors associated with recurrence after 
the adjustment of confounding factors. Values of P<0.05 
were considered statistically significant.

Results

A total of 111 patients were included in the study. The mean 
patient age was 58.24 years (Table 1). Inguinal LNs were 
positive for metastasis in 42 cases (37.8%) were FIGO stage 
III, while 31 cases (27.93%) had perinodal extension (FIGO 
stage IIIC) (Table 1). There were 8.71 and 0.49 resected and 

positive nodes on the right side versus 8.84 and 0.47 on the 
left side, respectively. Bilateral inguinal node positivity was 
present in 11 of 42 node-positive cases (26.2%). Patients 
were stratified into 3 groups based on LNR values: 0% (n=70); 
0–20% (n=32), and >20% (n=9) (Table 1).

Of 111 cases, 50 were kept on observation and 61 were 
planned for adjuvant therapy. Of the 61 cases, 5 could not 
be treated with RT (residual disease with wound breakdown, 
poor RT tolerance due to old age [n=2], skin graft wound 
breakdown, non-healing ulcer in the groin). RT was delayed 
more than 8 weeks in 14 cases due to wound breakdown 
(Table 2). One patient received only chemotherapy due to 
microscopic metastases in the LN. All 55 patients received 
perineal RT, while 37 also received bilateral inguinal RT. On 
follow-up, lymphedema developed in 23 (20.7%) cases and 
deep vein thrombosis in 4 cases.

At the median follow-up of 22.8 months, the mean OS 
was 27.8 months and DFS was 26 months. The mean time 
to recurrence was 12.2 months. A total of 21 cases recurred 
(18.9%); of them, 17 (80.95%) occurred within the first  
2 years after surgery. Local recurrence was the most com-
mon type (61.9% cases) (Table 2). Most cases of recurrence 
occurred in patients with Stage III disease (61.9%) (Table 3). 
Recurrence was treated with radiation in 7 cases, wide local 
excision in 1 case, and chemotherapy in 13 cases. A stage-
wise distribution of recurrence is described in Table 4.

A further statistical analysis was performed of the factors 
responsible for recurrence (Table 5, Fig. 1). On univariate and 

Table 2. Distribution of treatment and types of recurrence

Variables Values

Type of treatment 111

Observation 50 (45.0)

Adjuvant treatment received 56 (50.5)

Perineal radiotherapy 55 (49.5)

Inguinal radiotherapy 37 (33.3)

Only chemotherapy 1 (0.9)

No adjuvant received despite planning 5

Types of recurrence 21

Local 13 (61.9)

Groin 3 (14.3)

Pelvic nodal 2 (9.5)

Distal (Vertebral, 1; Lung, 1; Lung, 1) 3 (14.3)

Values are presented as number (%).

Table 3. Stage wise distribution of recurrence

Stage Total Local Groin Pelvic node Distal

Stage I 7 (33.3) 6 1 0 0

Stage II 1 (4.8) 0 0 1 0

Stage III 13 (61.9) 7 2 1 3

Total 21 13 3 2 3

Values are presented as number (%).

Table 4. Stage wise distribution of various individual risk factors associated with recurrence

Stage Total Prior RT
Age  

(> 60)
Grade III

BOR  
<10 mm

Margin  
(< 5 mm)

DOI  
(>4 mm)

Size  
(>4 cm)

LVE +
LNR 

(>20%)
LNR  

(0-20)

I 7 1 3 1 4 2 3 7 1 0 0

II 1 1 1 0 0 0 1 1 0 0 0

III 13 10 6 0 6 7 11 13 8 3 9

RT, radiotherapy; BOR, base of resection; DOI, depth of invasion; LVE, lympho-vascular emboli; LNR, lymph node ratio.
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multivariate analyses of clinicopathological parameters, LNR 
1–20, LNR >20, and LN positivity (FIGO stage III) were statisti-
cally significant factors for recurrence. The highest HR was 
noted for LNR >20, followed by LNR 1–20, and LN positivity. 
Lymphovascular emboli was a factor for recurrence but not 
significant. Factors including age >60 years, Grade III disease, 
and a tumor-free margin <5 mm were not associated with 
recurrence.

The log rank test showed that the recurrence-free survival 
rate of patients with an LNR of 0 was significantly higher 

than that of patients with an LNR of 1–20 or >20 (log 
rank=7.61; P=0.02). Similar results were noted on Kaplan-
Meier analysis with the highest recurrence-free survival for an 
LNR of 0 (Fig. 1).

Discussion

VC is a less common gynecological cancer; surgery is the cor-
nerstone of treatment [1]. Although nodal metastasis is the  
single most important predictor of prognosis, very few studies 
have determined the patterns of recurrence and factors other 
than nodal status that are causative of recurrence [5,8,9].

Recurrence in VC is common and occurs in 12–37% of 
patients after initial treatment depending on tumor stage 
at the initial diagnosis; 40–80% of all recurrences occur 
within 2 years of the initial treatment. In a prospective study 
of 143 patients with vulvar SCC, Stehman et al. [7] found a 
median 35.9 months until local recurrence. The outcomes of 
patients with recurrence within 2 years after the initial sur-
gery were worse than those of patients who had recurrences 
>2 years after the initial treatment. In our study, a total of  
21 recurrences were noted (18.9%) and the mean time to 
recurrence was 12.2 months; most recurrences were local 
and within the first 2 years after surgery (17 cases [80.95%]).

More than half of VCs recur locally, presenting as isolated 
local recurrences or associated with the groin or distant re-
currence. Risk factors for local recurrence include older age, 
larger tumor size, multifocal tumor, invasion depth >2 mm, 
lymphovascular space invasion, and the presence of LN me-
tastases at the initial treatment [10-12]. In our study, recur-
rences occurred primarily in the vulvar region (61.9%), even 
in node-positive cases treated with adjuvant RT, suggesting 
that surgical excision with RT of the pelvic region could 
achieve local control in the groin but not the vulvar region. 
Further analysis of these aggressive node-positive tumors is 
required to shed light on their potential to cause recurrence.

In our study, a total of 9 recurrences were noted in patients 
with FIGO stages I–II (local, 6; groin, 1; pelvis, 1) even after 
adjuvant radiation in 2 cases. In another multicenter study by 
Van Beekhuizen et al. [13] on patients with negative inguino-
femoral LNs, recurrence was related to poor differentiation 
and LNs <9. In addition, the role of human papilloma virus in 
local inguinal recurrence and in secondary recurrence must 
be emphasized to understand future screening and treat-

Table 5. Univariable and multivariable analysis for recurrence in 
vulvar cancer

Factors HR 95% CI for HR P-value

Univariable analysis

Age (>60 yr) 0.934 0.466–2.455 0.746

Grade III 0.956 0.386–2.678 0.742

Margin (<5 mm) 0.186 0.651–1.633 0.834

LVE 1.611 0.624–2.862 0.212

LNR (1–20) 1.883 1.184–6.582 0.027a)

LNR (>20) 2.764 1.780–5.457 0.038a)

Lymph node positive 1.418 1.069–1.863 0.042a)

Multi-variable analysis

LVE 1.599 0.581–2.400 0.363

LNR (1–20) 1.784 1.095–6.486 0.031a)

LNR (>20) 2.672 1.161–5.358 0.042a)

Lymph node positive 1.168 1.035–1.495 0.044a)

HR, hazard ratio; CI, confidence interval; LVE, lymphovascular em-
boli; LNR, lymph node ratio.
a)Statistically significant.

Fig. 1. Kaplan-Meier curves for LNR and recurrence-free survival. 
LNR, lymph node ratio.
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ment options.
Although it is obvious that a positive tumor margin is as-

sociated with an increased local recurrence rate, the associa-
tion between tumor-free margin width and local recurrence 
rate is less clear. Heaps et al. found that increasing tumor-
free margins were associated with a decrease in the local 
recurrence rate in a group of 135 patients [14]. In patients 
with a tumor-free margin <8 mm, there was a 48% risk of 
local recurrence compared to a 0% local recurrence rate for 
patients with a tumor-free margin >8 mm. However, subse-
quent studies by De Hullu et al. [15] yielded varying results 
regarding the tumor-free margin and risk of local recurrence. 
However, it is important to note that both of the above-
mentioned studies did not exclude node-positive patients. 
Moreover, in most of these studies, the difference between 
true recurrence and de novo tumors was not considered. Fu-
ture studies should investigate the optimal tumor-free margin 
to prevent local recurrence. Even in our study, a tumor-free 
margin was not associated with recurrence.

RT has played an important role in the management of pa-
tients with vulvar SCC in combination with radical local exci-
sion. RT alone or in combination with LN dissection is highly 
effective at preventing inguinal node recurrence in patients 
with vulvar SCC. Adjuvant groin and pelvic RT is the standard 
of care for node-positive vulvar SCC for patients with 2 or 
more involved LNs, extracapsular extension, or inadequate 
LN dissection based on GOG protocol 37 [7,16].

Data from GOG and Arbeitgsgemeinschaft Gynäkologische 
Onkologie have shown that a higher number of LN metas-
tases was associated with a shorter survival time. Analysis 
of GOG protocol 37 data showed that LNR can be used to 
stratify patients into 3 prognostic risk groups: patients with 
an LNR >20% had an increased rate of contralateral positive 
LNs (53% vs. 29%) and increased rates of recurrence (58% 
vs. 36%) and cancer-related death (58% vs. 33%) compared 
to patients with an LNR ≤20 [7,17]. In our study, similar re-
sults were noted. A high LNR (>20) was associated with ex-
tracapsular invasion (stage IIIC in 100%), tumor size >4 cm (in 
100%), contralateral positive LNs (66.7%), and the highest 
HR (2.672) for recurrence among the prognostic factors stud-
ied. A higher HR for recurrence was noted for LNR >20 than 
for LNR <20 among LN-positive patients. Moreover, lympho-
vascular emboli and no adjuvant treatment were found to be 
other factors for recurrence but these were not statistically 
significant. Age of the patient, positive base of resection, and 

histopathological grade were not associated with recurrence.
Polterauer et al. [18] also analyzed the value of LNR in a 

study of 745 cases of VC. A high LNR>20 was associated 
with a poor recurrence-free survival and OS and allowed 
stratification of patients into risk groups for adjuvant treat-
ment. They found an added advantage of adjuvant treat-
ment in patients with higher LNR and proposed that LNR 
instead of nodal positivity might be more useful in selecting 
appropriate candidates for adjuvant radiation therapy after 
VC surgery.

LNR provides useful prognostic information in patients with 
positive inguinal LNs in VC. LNR adds important information 
not only related to disease burden but also to quality of surgi-
cal debulking of LNs. LNR is influenced by surgical technique, 
anatomic circumstances and the quality and accuracy of the 
pathological analysis, reflecting an objective parameter in the 
assessment of the procedure’s extent and completeness. LNR 
allows more accurate stratification of patients than number 
of positive nodes independent of other established prognostic 
parameters. LNR might be useful for stratifying patients into 
risk-groups for selecting appropriate candidates for adjuvant 
radiation and should be assessed within future clinical trials.

This study is limited by its retrospective single-center study 
design. However, the present results enable the identification 
of patients at higher risk of recurrence for whom more ag-
gressive treatment or surveillance is necessary. We investigat-
ed the prognostic value of LNR and evaluated the patterns of 
recurrence. Studies evaluating the efficacy and effectiveness 
of different adjuvant treatments are warranted.

In conclusion, like other gynecologic malignancies, discern-
ing the clinicopathologic patterns of patients with VC could 
help the stratification of these patients for adjuvant RT of the 
vulva. Regular follow-up is needed to prevent multiple local 
recurrence, especially for patients with high-risk prognostic 
factors. Recurrences must be managed strategically accord-
ing to their patterns and the uses of prior adjuvant therapies. 
Further treatment attempts and constant attention are need-
ed to improve the outcomes of VC patients.
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