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Abstract
Sentinel lymph node biopsy (SLNB) can reduce postoperative morbidity in women with vulvar cancer but data on long-term outcome of SLNB compared to inguinal
lymph node dissection (ILND) is rare. Recurrence rates, disease-free survival (DFS) and overall survival (OS) from pT1/T2 pN0 squamous vulvar cancer from 1992
- 2011 were retrospectively compared between patients with SLNB (n=56) or ILND (n=56). PT2 tumors (59% vs. 11%; p<0.001) and complete vulvectomy (39% vs.
4%; p < 0.001) occured more often in the ILND than the SLNB group with no difference in lymph node recurrence rate. Multivariate survival analysis considering the
year of primary diagnosis, tumor stage and surgery revealed no significant effect of treatment on DFS (p=0.062) or OS (p=0.924). SLNB seems to be a safe treatment
for women with pT1/T2 nodal-negative vulvar cancer with no difference in DFS or OS compared to ILND. Those results confirm the results of the GROINSS-V
Study and other literature with the longest follow-up data reported within a real-life collective.

Impact statement
SLNB has been shown to reduce postoperative morbidity in
women with vulvar cancer, however, data on long-term outcome of
SLNB in vulvar cancer is rare. The aim of this study was to evaluate
the outcome of patients with nodal-negative vulvar cancer that had
undergone either SLNB or ILND in a clinical collective. Patients in
the ILND group presented with more pT2 tumors (59% vs. 11%; p<
0.001) and followed by complete vulvectomy (39% vs. 4%; p <0.001).
The lymph node recurrence rate was not significantly different between
both groups (p=0.57). A multivariate survival analysis accounting for
year of primary diagnosis, tumor stage and type of surgery revealed
no significant effect of treatment on DFS or OS. SLNB seems to be a
safe treatment for women with T1/T2 nodal-negative vulvar cancer,
as we observed no difference in DFS or OS compared to patients with
ILND. However, because of the observed bias between the two groups,
results have to be interpreted carefully and need to be confirmed in
larger prospective trials. Nevertheless, the results represent further data
regarding the oncological safety of SNB supporting current literature
and strongly underlie its value in the described setting with the longest
follow-up, to date, reported.

surgical techniques [5], more than half of the patients are affected by
post-operative complications. In order to reduce the incidence of lymph
edema, several attempts have been made to identify tumor infiltrated
lymph nodes using non-invasive methods. Presurgical imaging with
PET-CT [6], ultrasound [7] or MRI Bipat, et al. [8] and Kataoka, et al.
[9] have been evaluated but did not reach high sensitivity and specificity
required for accurate assessment. The concept of sentinel lymph node
biopsy (SLNB) offers a way to reduce surgical morbidity, treatment
costs [10,11] and various studies in vulvar cancer have shown that it
is safe and highly accurate in identifying lymph node metastases [1216]. Widely accepted eligibility criteria for performing a SNLB are: all
tumor stages > cT1a with a tumor diameter <4 cm, clinical negative
groin lymph nodes, unifocal disease and surgical experience with the
procedure. Further efforts to optimize identification of the SLN [17,18]
led to the conclusion that SLNB with technetium-based tests might
reduce the need for ILND by up to 70% in women with early vulvar
cancer [19].
However, there is still a lack of data regarding long-term outcome
of patients with SLNB in terms of recurrence rates, disease-free survival
and overall survival.

Introduction
In vulvar cancer, the presence of lymph node metastases is the
most important prognostic factor for local recurrence and survival
[1,2]. Therefore, standard of care for vulvar cancer is surgical treatment
with vulvectomy or wide radical excision of the primary tumor +/complete inguinal lymph node dissection (ILND). However, ILND is
often accompanied by surgical complications such as impaired wound
healing, acute infections, and lymph edema [3,4]. Even with advanced
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The aim of this study was to compare outcome in terms of
recurrence rates and survival between patients with T1/T2 nodalnegative vulvar cancer who had undergone either SLNB (pN0sentinel
-sn) alone or complete ILND (pN0).

Methods
Between 1992 and 2011 the gynecological cancer center databases
of the University Hospital Ulm, the Ludwig-Maximilians-University
Munich and the Diakonieklinikum Schwäbisch Hall were searched
for women with node-negative pT1/pT2 vulvar cancer. If no adequate
follow-up data was available, appropriate tumor registries were
searched for additional data. Exclusion criteria were metastasis or other
non-squamous histology (e.g. melanoma). The study was approved by
the local ethic committee.
ILND was performed via groin incision, identifying the inguinal
ligament and femoral vein and artery. Lymphatic tissue along these
anatomical structures was resected. For identification of SLN,
technetium 99 was used and blue dye added according to surgeons’
choice and SLN was removed with a small groin incision. Vulvar
surgery for tumor resection with free margins included wide excision,
partial or complete vulvectomy. Adjuvant treatment, given only in a
minority of cases, included radiation or radiochemotherapy.
For all identified patients, year of and age at primary diagnosis,
body mass index (BMI; kg/m2), characteristics of primary tumor
(TNM classification, histological grading, histological type), ASA
score, number of lymph nodes removed, type of surgery (complete
vulvectomy, partial vulvectomy, wide excision) and treatment with
radiation therapy (yes, no) were noted.
Categorical variables were described based on absolute and
relative frequencies. Continuous variables were described by reporting
medians and ranges. Comparisons between both groups (SLNB only vs.
ILND) were conducted using the Mann-Whitney U test for continuous
variables and the chi-square test for categorical variables (or Fisher’s
exact test in case of cells with expected frequencies less than 5 in 2x2
cross tabulations). Univariate survival analyses for disease-free survival
(DFS) and overall survival (OS) were carried out based on Kaplan-Meier
estimates and log rank tests. Multivariate survival analyses adjusting
for the simultaneous effect of co-variates were performed using Cox
proportional-hazards regression models. All time-to-event intervals
were measured from date of primary surgery to date of the event or
date of the last adequate follow-up. Statistical analyses were performed
with IBM® SPSS® Statistics version 21; all statistical tests were two-sided
and p values of less than 0.05 were regarded as significant.

Results
Our database contained 189 patients with primary pT1/T2 vulvar
carcinomas. After excluding cases with incomplete or inconclusive
data (see defined inclusion criteria or other factors like lost to followup or cases of sentinel node none-detection), 112 patients (56 SLNB;
56 ILNE) with pT1/2 node-negative squamous vulvar cancer were
available for analysis. A baseline comparison between SLNB group and
ILND group is shown in Table 1. There were no significant differences
between the two groups regarding age at primary diagnosis, BMI, ASA
score, histological grading, proportion that underwent bilateral sentinel
node biopsies or node dissections and proportion receiving radiation
therapy. However, in our sample the ILND group comprised a higher
proportion of patients that were diagnosed with vulvar cancer before
the year 2005 compared to the SLNB group (55% vs. 9%; p < 0.001). In
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addition, patients in ILND group had a significantly higher proportion
of T2 tumors (59% vs. 11%; p < 0.001) and received more often a
complete vulvectomy (39% vs. 4%; p < 0.001). In the SLNB group, not
more than 3 SLNs were removed per side (median 2 removed lymph
nodes for left groin, 1 removed lymph node for right groin) and the
total number of SLNs removed for both sides combined ranged from
1 to 6 (median 3). In contrast, up to 21 lymph nodes per side and
36 lymph nodes overall were removed in the ILND group (median
left or right groin: 8 lymph nodes; median both sides combined: 15
lymph nodes). Regarding histological grade, patients within the SNB
group had lesser G3 tumors (8.9 % vs 17.9 %). However, this was not
statistically significant (p 0.051).
During the follow-up period (median 57 months in SLNB and
92 months in ILND group), 16 out of 56 (29%) patients in the SLNB
group had a recurrence; this included 10 (18%) patients with local
recurrence, 8 (14%) patients with inguinal lymph node recurrence
(6 of these patients had a bilateral SLNB) and 2 (4%) patients with
distant metastases. In the ILND group 26 out of 56 (46%) patients had
a relapse, including 21 (38%) patients with local recurrence, 6 (11%)
patients with an inguinal recurrence (2 of these patients had a bilateral
ILND) and one (2%) patient with distant metastases. Overall, 4 out of
56 (7%) women died in SLNB group and in 3 of these 4 cases (75%)
death was due to vulvar cancer. In the ILND group 17 out of 56 (30%)
women died, with 7 of these deaths (41%) due to vulvar cancer. Rate of
any recurrence was significantly higher in the ILND group (p = 0.051)
and rates of local recurrence and death were significantly higher in the
ILND group (p = 0.020, p = 0.002, respectively; Figure 1), but there
were no significant differences between both groups regarding rates of
inguinal lymph node recurrence or distant metastases (p = 0.568, p =
1.000; Figure 1).
In 33 (79%) of the 42 patients with a recurrence, surgery was
performed; 17 (41%) and 6 (14%) patients with recurrences received
radiotherapy or chemotherapy, respectively. There were no significant
differences between the groups for proportion of patients with
recurrences that received surgery (p = 0.691), radiotherapy (p = 0.389),
or chemotherapy (p = 1.000).
Univariate survival analysis showed no significant difference
between the SLNB and the ILND group for both DFS (log rank test; p =
0.369; Figure 2) and OS (log rank test; p = 0.146; Figure 3). Multivariate
survival analysis accounting for date of primary diagnosis (before 2005
vs. 2005 or later), tumor stage (pT1, pT2) and type of surgery (complete
vulvectomy, partial vulvectomy, wide excision) using cox regressions
also revealed no significant difference between the treatment group
(ILND vs. SLNB) on DFS (hazard ratio (HR) 2.07; 95% confidence
interval (CI) 0.97 – 4.46; p = 0.062), though there was a tendency for
shorter DFS in the ILND group. Likewise, multivariate cox regressions
showed no significant effect of treatment group (ILND vs. SLNB) on
OS (HR 0.93; 95% CI 0.23 – 3.77; p = 0.924). However, OS was related
to tumor stage, as patients with pT2 tumors had a significantly shorter
OS compared to patients with pT1 tumors (HR 3.90; 95% CI 1.25 –
12.11; p = 0.019). The interaction term between treatment group and
tumor stage was not significant neither for DFS nor OS (p = 0.267 and
p = 0.223, respectively).
Even if multivariate analyses accounted for the large discrepancies
between the two treatment groups for tumor stage and interaction
terms between treatment group and tumor stage were not significant
for DFS and OS, we conducted additional subgroup analyses by
performing multivariate cox regressions adjusted for date of primary
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Table 1. Patient and tumor characteristics at baseline according to surgical treatment of
lymph nodes (SLNB, sentinel lymph node biopsy; ILND, inguinal lymph node dissection)
Variable
Age at primary
diagnosis(years)
Median
Range

Total
N = 112

SLNB group ILND group
N = 56
N = 56

p-value

69.0
34 - 87

68.5
35 - 85

69.0
34 - 87

0.6121

BMI (kg/m2)
Median
Range

25.8
17.6 – 42.2

25.2
17.6 – 42.2

26.1
19.2 – 35.3

0.8831

Year of primary diagnosis
Before 2005
2005 or later

36 (32.1%)
76 (67.9%)

5 (8.9%)
51 (91.1%)

31 (55.4%)
25 (44.6%)

< 0.0012

ASA score
1
2
3
Unknown

11 (9.8%)
46 (41.1%)
19 (17.0%)
36 (32.1%)

9 (16.1%)
24 (42.9%)
12 (21.4%)
11 (19.6%)

2 (3.6%)
22 (39.3%)
7 (12.5%)
25 (44.6%)

Tumor stage
pT1
pT2
Unknown

72 (64.3%)
39 (34.8%)
1 (0.9%)

49 (87.5%)
6 (10.7%)
1 (1.8%)

23 (41.1%)
33 (58.9%)
0 (0.0%)

Histological grading
G1
G2
G3
Unknown

19 (17.0%)
60 (53.6%)
15 (13.4%)
18 (16.1%)

14 (25.0%)
29 (51.8%)
5 (8.9%)
8 (14.3%)

5 (8.9%)
31 (55.4%)
10 (17.9%)
10 (17.9%)

Type of surgery
Complete vulvectomy
Partial vulvectomy
Local excision

24 (21.4%)
65 (58.0%)
23 (20.5%)

2 (3.6%)
41 (73.2%)
13 (23.2%)

22 (39.3%)
24 (42.9%)
10 (17.9%)

Number of lymph nodes
removed4
Median
Range

5.5
1 - 36

3
1-6

15
4 - 36

Bilateral SLNB or ILND
No
Yes
Unknown

28 (25.0%)
74 (66.1%)
10 (8.9%)

13 (23.2%)
40 (71.4%)
3 (5.4%)

15 (26.8%)
34 (60.7%)
7 (12.5%)

Radiotherapy
No
Yes
Unknown

99 (88.4%)
4 (3.6%)
9 (8.0%)

49 (87.5%)
2 (3.6%)
5 (8.9%)

50 (89.3%)
2 (3.6%)
4 (7.1%)

Figure 1. Rate of recurrences and deaths in patients with pT1/pT2 nodal-negative squamous
vulvar cancer that had undergone either SLNB alone (white bars) or ILND (grey bars).
Significant differences between the two treatment groups are indicated with an asterisk.

0.1832
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Figure 2.Kaplan-Meier plot for disease-free survival of patients with pT1/pT2 nodalnegative squamous vulvar cancer that had undergone either SLNB alone or ILND.

diagnosis and type of surgery separately for pT1 and pT2. Subgroup
analyses showed that in pT1 tumors ILND was significantly associated
with shorter DFS compared to SLNB (HR 2.63, 95% CI 1.00 – 6.91; p =
0.050), while there was no significant effect of treatment group (ILND
vs. SLNB) on OS (HR 2.26, 95% CI 0.29 – 17.79; p = 0.438). In pT2
tumors, there was no significant effect of treatment group on DFS (HR
2.29, 95% CI 0.41 – 12.91; p = 0.349) and OS (HR 0.24, 95% CI 0.03 –
2.27; p = 0.213).

Discussion

Figure 2.Kaplan-Meier plot for disease-free survival of patients with pT1/pT2 nodalnegative squamous vulvar cancer that had undergone either SLNB alone or ILND.
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The SLNB concept offers a way to determine lymph node status
without the surgical morbidities of a complete ILND. However, there
is only data on long-term safety of the SLNB procedure from one
randomized trial within a highly selected study collective [20]. Our
retrospective study, which is one of the largest studies regarding patient
numbers and follow up time, confirms oncological safety of SLNB, as
it shows non-inferior survival for patients with node-negative vulvar
cancer that have undergone SLNB compared to patients with complete
ILND. Thus, results of this study might help spare patients the high
morbidity associated with complete ILND.
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The SLNB concept has been adapted from other malignancies,
reducing surgical mortality with slightly higher groin recurrence rates
[15]. Lymphedema is one of the major complications after a ILND
effecting up to 70% of the patients [20,21]. With removal of only
SLN, lymph-edema rates dropped from 25.2 to 1.9 percent [20]. In a
survey from 2010, 73% of the surgeons stated that they have experience
with the SLNB technique. However, despite the clear clinical benefit,
surgeons have not yet widely adopted this concept as standard of care,
in early vulvar cancer [22]. Contrary to a study comparing quality of
life between vulvar cancer patients after SLNB only and ILND showed
that the majority of patients with SLNB are more content with their
overall status and would advise the SLNB-procedure to relatives [23].
Another study reported that most women would choose complete
ILND over SLNB, preferring the – ‘assumed’ – higher safety of ILND
over improved quality of life [24]. These studies suggest that the reasons
behind the low acceptance of SLNB amongst patients and surgeons
might be the lack of data regarding long-term oncological safety.
However, there are several retrospective studies for oncological
safety indicating that there is no difference in oncological outcome
between SLNB and ILND [14,20,25,26]. Johann, et al. [14] compared
the outcome between 16 patients with pN0 pT1/2 after SLNB and
18 patients with ILND [14]. After a follow up of 24 months no groin
recurrences were found. The largest multicenter trial was published by
Van der Zee, et al. [20]. Here, 259 patients with negative SLNB, 97 %
unifocal disease and a median follow up of 35 months had a recurrence
rate of 2.3% and an 3 year survival rate of 97%. The authors conclude
that SLNB is an oncological safe treatment option for early, unifocal
vulvar cancers that should be discussed with the patient. A prospective
observational study with a median follow up of 58 months in 57 N0
(sn) patients reported a groin recurrence rate of 5.2% [27]. Thus far,
this has been the longest reported follow up in a prospective study on
SLNB and vulvar cancer. Even though no control group was followed
in the study, the recurrence rate is considered comparable to the rate
in patients with ILND.
Our results underline the oncological safety of the SLNB in early
vulvar cancer, however conclusive evidence could only be provided
by a large randomized clinical trial with long follow up. Organising
a prospective randomized trial with adequate patient numbers is
considered very demanding by various national organisations [20]. As
vulvar cancer is a rare condition and early stages have a good prognosis
[28], numbers needed for such a study are unlikely to be recruited.
Nevertheless, a survey conducted by the Study Group for Gynecological
Oncology (AGO) indicated the willingness of physicians to participate
in such a prospective trial [22].
Prospective but not randomized trials already have shown a low
inguinal recurrence rate for SLNB [27], underlining the feasibility
of the method [12]. Another publication prospectively looked at the
quality of life after inguinal surgery [29] and authors found a clear
benefit for a less radical approach.
There are some major weaknesses of our study that need to be
addressed. While the two treatment groups did not differ significantly
with regard to age at primary diagnosis, BMI, grade, proportion with
bilateral SLNB or ILND and radiotherapy, patients of the ILND group
had larger tumors and more often a complete vulvectomy. The reason
for these observed differences is probably that SLNB techniques are
more likely offered and agreed on by patients with small tumors,
which can also more often be removed with wide excision rather than
vulvectomy. Another difference between both groups was that in
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the ILND group a higher proportion of patients was diagnosed with
vulvar cancer before the year 2005, which is due to the fact that SLNB
became a recognized option in vulvar cancer only in recent years. As a
consequence, median follow-up was considerably longer in the ILND
group, which is reflected by a higher observed recurrence and death
rates. Even if these differences were accounted for in our multivariate
survival analysis by adjusting for tumor size, type of surgery and year of
primary diagnosis, results (i.e., no significant effect of treatment group
on DFS or OS) have to be interpreted carefully. Another limitation is
that data on focality, localization/laterality of primary tumor and/or
recurrences, resection margins and lymphovascular space invasion
were not consistently recorded in a way that these variables could be
included as factors in our analysis. Subgroup analyses with pT1 tumors
in ILND were significantly (albeit barely) associated with shorter DFS
(HR 2.63, 95% CI 1.00 – 6.91; p = 0.050) underlying the suggestion that
other, here not accounted for, prognostic factors did also contribute.
While our local recurrence rate was high but comparable to
existing data (e.g. the 10 year follow up of the GROINSS-V Study)
[30], our inguinal recurrence rate was higher than reported. This
might potentially be reflecting a real life collective, where preoperative
diagnostics were done according to physicians’ choice and a histological
workup was routine, in contrast to the Dutch trial with a sophisticated
preoperative workup including ultrasound and a second pathologist
analyzing all histologically negative SLNs. The higher death rate in the
ILND group is explained by the longer follow of due to the already
advanced age of patients at diagnosis, only 41% of patients did die from
vulvar cancer.
In summary, our data support the use of SLNB in early vulvar
cancer as we found no significant differences in DFS or OS between
patients with nodal-negative vulvar cancer that had undergone either
SLNB only or ILND. However, results need to be confirmed in a large
prospective study. Our data supports the GROINSS-V Study even with
the longest reported follow-up.
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