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ARTICLE

Clinical Studies

Incidence of inguinofemoral lymph node metastases at the first
local recurrence of vulvar cancer: a Dutch nationwide study
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Henry Zijlmans5, Mariette I. E. van Poelgeest6, Eleonora B. van Dorst7, Brigitte F. M. Slangen8, Lia C. G. Verhoef9,
Johanna M. A. Pijnenborg1 and Joanne A. de Hullu1

© The Author(s), under exclusive licence to Springer Nature Limited 2023

BACKGROUND: Up to 40% of vulvar cancer patients present with local recurrence within 10 years of follow-up. An inguinofemoral
lymphadenectomy (IFL) is indicated if not performed at primary treatment. The incidence and risk factors for lymph node
metastases (LNM) at first local recurrence, however, are unclear. Our aim was to determine the incidence of LNM at first local
recurrence, in relation to previous groin treatment and clinicopathological factors.
METHODS: A multicenter cohort study including vulvar cancer patients with a first macroinvasive local recurrence after primary
surgical treatment between 2000 and 2015 was conducted in the Netherlands. Groin status at local recurrence was defined as
positive (N+), negative (N−) or unknown (N?) and based on histology, imaging and follow-up. Patient-, tumour- and treatment
characteristics of primary and recurrent disease were analysed.
RESULTS: Overall, 16.3% (66/404) had a N+ groin status at first local recurrence, 66.4% (268/404) N− and 17.3% (70/404) N? groin
status. The incidence of a N+ groin status was comparable after previous SLN and IFL, 11.5% and 13.8%, respectively. A N+ groin
status was related to tumour size (25 vs.12 mm; P < 0.001), depth of invasion (5 vs. 3 mm; P < 0.001) and poorly differentiated
tumours (22.9 vs. 11.9%; P= 0.050) at local recurrence.
CONCLUSIONS: The incidence of LNM at first local recurrence in vulvar cancer patients was 16.3%, and independent of previous
type of groin surgery. In accordance with primary diagnosis, tumour size, depth of invasion, and tumour grade were significantly
associated with a positive groin status.
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INTRODUCTION
Vulvar cancer is a rare disease with an incidence of 2.6 per 100.000
women per year, accounting for 5% of gynaecological malignancies
[1, 2]. The most common histological subtype is squamous cell
carcinoma (SCC) [3]. Prognosis is strongly dependent on the
presence, number, and size of inguinofemoral lymph node
metastases (LNM) [4, 5]. Ameta-analysis of the prognostic significance
of FIGO stage showed a 5-year survival rate of 84% for Stage I, and
75%, 48% and 9% for Stage II, III and IV, respectively [6].
Surgery is the cornerstone of treatment for primary vulvar

cancer. Throughout the years, the extent of surgical resection has
been reduced, which has limited surgically related morbidity [7–9].
Currently, radical local excision (RLE) of the primary tumour with
either a sentinel lymph node (SLN) procedure or inguinofemoral

lymphadenectomy (IFL) is performed, depending on the depth of
invasion (>1 mm), tumour size, multifocality and the presence of
LNM [10]. In up to 85% of patients, significant short- and long-
term complications are reported after IFL, such as wound
breakdown and infection, lymphoceles, lymphedema and erysi-
pelas [11, 12].
Despite treatment consistent with current guidelines, local

recurrences are reported in 40% of patients with early-stage
disease in the first 10 years of follow-up, a second recurrence in
around half of these patients [13, 14]. In patients with a first local
recurrence, disease-specific survival (DSS) decreases from 90 to
70%, and even further after subsequent recurrences [13, 14].
Treatment of macroinvasive local recurrences consists of a RLE,

combined with a IFL if a SLN was performed previously [10].
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Consequently, patients who previously underwent a SLN will
currently suffer from significant short- and long-term morbidity
caused by subsequent IFL [8, 15]. A repeat SLN procedure in these
patients has been found feasible, yet the oncological safety is
currently studied (clinical trial number NL8467) [16]. Thus far the
incidence of inguinofemoral LNM at the time of first local
recurrence is unknown, nor the impact of previous groin surgery.
Therefore the aim of our study is to determine the incidence of

LNM in patients with a first local recurrence of vulvar cancer, in
relation to previous groin treatment and clinicopathological
factors.

METHODS
Design and participants
A multicenter retrospective cohort study of patients with recurrent vulvar
cancer was performed among all gynaecological oncology referral centres
(n= 8) in the Netherlands; the Amsterdam University Medical Centers,
location AMC, Amsterdam; Antoni van Leeuwenhoek, Amsterdam; Erasmus
MC Cancer Institute, Rotterdam; Leiden University Medical Center, Leiden;
Maastricht University Medical Center, Maastricht; Radboud University
Medical Center, Nijmegen; University Medical Center Groningen, Gronin-
gen and the University Medical Center Utrecht, Utrecht. All consecutive
patients diagnosed with a first local recurrence of vulvar cancer were
identified between 2000–2018. Inclusion criteria were (1) primary surgical
treatment for macroinvasive vulvar SCC; (2) first macroinvasive local
recurrence between 2000–2018. Exclusion criteria were (1) FIGO Stage IV
disease at primary diagnosis and (2) isolated inguinofemoral first
recurrence.

Data collection
Patient, tumour and treatment characteristics at diagnosis and recurrence,
were collected from medical and pathology files at the participating
centres with minimal follow-up of 1 year. Data collection was performed
using Castor EDC and records were anonymized, with traceable patient
data only available to the principal investigator at each participating
centre. The study was approved by the Medical Ethics Committee at the
Radboud University Medical Center (case file number 2017–3475) and all
local ethics committees.

Variables
Patient and tumour characteristics. Patient characteristics included age at
primary and recurrent treatment, body mass index (BMI), presence of
diabetes mellitus, use of immunosuppressive medication and smoking.
Tumour characteristics involved uni-or multifocality, location (clitoral,

central—not clitoral, lateral or perineal), tumour diameter, depth of
invasion, differentiation grade, resection margin, groin status and FIGO-
2009 stage [15]. Regarding primary treatment performance of vulvar
surgery, type of groin surgery and application of adjuvant radiotherapy
(RT) were collected. In case a uni- or bilateral SLN procedure was followed
by IFL, these were displayed in the IFL group in order to calculate the
baseline characteristics and part of the primary outcome measure. In case
of unilateral groin surgery, the groin at which the treatment took place was
referred to as the 'treated' groin, the contralateral groin as the
'untreated' groin.
Follow-up was documented by date of last visit at the outpatient clinic,

health status and if applicable, date and cause of death.

First local recurrence. For the first local recurrence, the abovementioned
variables were collected accordingly. In addition, data concerning
evaluation of groin status at first local recurrence using physical
examination and imaging (ultrasound with/without fine-needle aspiration
cytology (FNAC), computer tomography (CT), positron emission tomogra-
phy (PET)-CT, magnetic resonance imaging (MRI)), as well as the presence
of distant metastases, was registered.

Groin status at first local recurrence. The status of the groins at first local
recurrence was classified as positive (N+), negative (N−) or unknown (N?)
and based on histology, imaging and follow-up (Fig. 1). Suspicious nodes
on imaging were defined as a short-axis diameter ≥1 cm, combined with
other features such as irregular contour and presence of necrosis [17, 18]).
The follow-up period of 18 months was based on previous research

showing all groin recurrences will be diagnosed within 18 months after
only local treatment [14]. The establishment of LNM in this period was
based on physical examination or imaging. Groin status was considered
unknown (N?) if neither histology nor imaging of the groins was performed
and follow-up was <18 months after the first local recurrence.

Outcome
The primary outcome was defined as the incidence of a positive (N+) groin
status at first local recurrence. The secondary outcome was defined as the
N+ groin status in relation to previous groin treatment. In addition, other
prognostic factors related to patient- and tumour characteristics were
analysed.

Statistical analysis. Analyses were performed using IBM Statistical
Package for Social Sciences (SPSS) version 25. Descriptive statistics were
used to calculate baseline characteristics and incidence of a N+ groin
status at first local recurrence. The correlation between tumour size and
depth of invasion at primary treatment and first local recurrence was
analysed using the Wilcoxon S-R test. To analyse the influence of primary
surgical treatment on groin status and identify prognostic factors for a N+
groin status, only data from patients with a known groin status (N+ or N−)
was used for analysis. The Chi-Square test was applied at non-parametric
nominal variables; a Mann–Whitney U test for non-parametric continuous
and ordinal variables and an independent T test for the parametric
continuous variables. Variables significantly correlated at univariate
analysis (P ≤ 0.05), were further analysed using a multivariate analysis.
Previous groin surgery was analysed through a per-patient analysis, then

further explored in a per-groin analysis. Follow-up time was calculated in
months from the date of primary treatment until the date of the last
follow-up. Kaplan–Meier curves were used to analyse the interval time to
first local recurrence for the several FIGO stages (N+ or N−) at primary
diagnosis of vulvar cancer. A P value of <0.05 was considered statistically
significant.

RESULTS
In total 404 patients with a first macroinvasive local recurrence of
vulvar cancer were eligible for inclusion. Baseline characteristics
are shown in Table 1. The median age at primary diagnosis was 71
years, and the majority presented with FIGO stage IB disease. At
primary diagnosis, all patients underwent a RLE, only 3.7% without
surgical treatment of the groin(s).
At first local recurrence, nearly all patients underwent a RLE, in

41.3% combined with surgical groin treatment. Patients presented
with a smaller tumour size (P < 0.001) and lesser depth of invasion
(P < 0.001) compared to their primary tumours.
The localisation of the primary tumour in relation to the first

local recurrence was known in 338 patients. In 40.8% (138/338) of

• Histology–cytology: confirmed LNM
• Imaging: Suspicious nodes at imaging
• Follow-up: Solitary LNM in untreated groin within

follow-up 18 months 

N+

• Histology–cytology: LNM ruled out
• Imaging: No suspicious nodes at imaging and follow-

up ≥ 18 months   
• Follow-up ≥18 months without LNM  

N-

• Histology–cytology: Not performed
• Imaging: Not performed or negative but follow-up

<18 months 
• Follow-up: <18 months

N?

Fig. 1 Classification of groin status at first local recurrence,
according to prioritised information; criteria used for patients with
positive (N+), negative (N-) or unknown (N?) groin status regarding
histology, imaging and follow-up.
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patients, tumours were located in the same region, compared to
59.2% (200/338) located at a different area of the vulva
(Supplement 1).

Groin status at first local recurrence
Of the 404 included patients, 16.3% (66/404) had a positive (N+)
groin status at first local recurrence, 66.4% (268/404) a negative
(N−) groin status and in 17.3% of patients (70/404) the groin status
was unknown (N?) (Fig. 2).
The N+ groin status was histologically confirmed in 50.0% (33/

66) of patients, based on imaging in 15.1% (10/66), and in 34.9%
(23/66) LNM were found during follow-up. Detailed information
on patients with positive imaging without histology is provided
in Supplementary Fig. 2. Of the 268 patients with a N− groin
status, this was histologically confirmed in 65.3% (175/268),
based on imaging and follow-up in 26.5% (71/268), and LNM-
free follow-up in 8.2% (22/268). Among the 70 patients in which
the groin status was unknown, in 74.3% (52/70) the follow-up
time was <18 months. In 25.7% (18/70) a second recurrence
developed within 18 months after first local recurrence or at an
unknown location. At the end of their follow-up period, 67.2%
(47/70) were deceased, in 47.1% (33/70) due to vulvar carcinoma
(but without details concerning groin status). Another 25.7%
(18/70) was alive but lost to follow-up, and in 7.1% (5/70) the
health status was unknown.

Groin status at first local recurrence in relation to previous
groin treatment
Groin outcome related to previous surgical treatment. Of the 66
patients with a N+ groin status at local recurrence, 50% (33/66)
underwent a SLN procedure at primary treatment (Fig. 2); 63.6%
(21/33) bilateral and 36.4% (12/33) unilateral. Amongst the
patients with a unilateral SLN, the LNM at recurrence was located
at the 'treated' groin in 5/12. Of the patients with a N+ groin
status at local recurrence undergoing a IFL at primary treatment,
66.7% (18/27) was bilateral and 33.3% (9/27) unilateral in which
the LNM was located at the IFL 'treated' groin in 2/9. Six patients
with a N+ groin status (9.1% (6/66)) did not undergo any previous
treatment of the groins based on personal preference, and had a
median age of 84 years (range 51–93) at primary diagnosis.
Resulting in 78.8% (52/66) of patients with N+ groin status, in a
previous surgically treated groin. Among the 268 patients with a
N− groin status at recurrence, 57.5% (154/268) primarily under-
went a SLN procedure, 40.7% (109/268) a IFL and 1.9% (5/268) had
no previous groin treatment.
At 'per patient analysis' of all 334 patients with a known groin

status, a N+ groin status was present in 17.6% of patients that
underwent a SLN procedure and 19.9% for IFL at primary
treatment, compared to 54.5% in patients without groin treatment
(Fig. 3). When analysed 'per treated groin', this was 11.5% (SLN)
and 13.8% (IFL), respectively (Figs. 4 and 5). The incidence of a N+
groin status at local recurrence does therefore not appear to be
related to previous groin treatment.

Previous groin treatment and risk of N+ groin status at first local
recurrence. As illustrated in Fig. 3, 56.0% of patients (187/334)
underwent a SLN procedure at primary treatment, 40.7% (136/
334) a IFL and in 3.3% (11/334) no groin treatment was applied.

Previous SLN procedure. Of the 187 patients undergoing a SLN
procedure at primary treatment, 84.0% (157/187) did not undergo
adjuvant RT to the groins of which 14.0% (22/157) had a N+ groin
status at first local recurrence, nearly all at the previously treated
groin (18/22). Resulting in an incidence rate of 11.5% (18/157) at
the treated groin (Fig. 4). In total 16.0% (30/187) received adjuvant
RT to the groins of which 36.7% (11/30) presented with a N+ groin
status at recurrence; 7/11 at the previously treated groin (surgery
and radiotherapy), 3/11 at the surgically treated and 1/11 at the
radiated groin. The incidence of a N+ groin status after SLN and
adjuvant RT is therefore 23.4% (7/30), at the previously treated
groin.

Previous IFL procedure. Of the 136 patients undergoing a IFL at
primary treatment, 69.2% (94/136) did not receive adjuvant RT to
the groins, of which 19.2% (18/94) presented with a N+ groin status
at first local recurrence (Fig. 5). In 13.8% (13/18) these LNM were
located at the previously treated groin. In total 30.1% (41/136)
received adjuvant RT to the groins, of which 19.5% (8/41) had a N+
groin status at recurrence; 1/8 at the treated groin (surgery and
radiotherapy), 6/8 at the surgically treated and 1/8 at the untreated
groin. The incidence of a N+ groin status after IFL and adjuvant RT is
therefore 2.4% (1/41) at the previously treated groin.

No previous groin treatment. In the group of eleven patients in
whom surgical treatment of the groins was omitted by patient
preference, none received adjuvant RT to the groins either. In total
54.5% (6/11) presented with a N+ groin status at recurrence.

Additional prognostic factors related to patient- and tumour
characteristics. There were no statistically significant differences
in age, BMI, FIGO stage or other patient characteristics for patients
with a N+ or N− groin status at first local recurrence (Table 2). Yet,
patients with a N+ groin status presented with significantly larger
tumours, greater depth of invasion, and more frequently poorly

Table 1. Baseline characteristics and treatment at diagnosis of
primary vulvar cancer, and treatment of first local recurrence
(n= 404)

Baseline characteristics

Primary
tumour

First local
recurrence

Age at diagnosis (years)
(median (range))

71 (26–98) 75 (26–99)

BMI (kg/m2) (mean (SD))
(n= 131)

27.5 (5.4) –

Diabetes mellitus (n= 324) 67 (20.7%) –

Immunosuppressive
medication (n= 311)

10 (3.2%) –

FIGO stage

IB 252 (62.4%) –

II 28 (6.9%) –

IIIA/B/C 124 (30.7%) –

Tumour size (mm)(median
(range))

22 (2–110) 15 (1–135)

Depth of invasion (mm)
(median (range))

5 (1–35) 3 (1–45)

Surgical treatment vulva (RLE)

Yes 404 (100%) 383 (94.8%)

No – 21 (5.2%)

Surgical treatment groins 389 (96.3%) 167 (41.3%)

SLN procedure 209 (51.8%) 47 (11.6%)

IFL 180 (44.5%) 120 (29.7%)

None 15 (3.7%) 237 (58.7%)

Adjuvant radiotherapy

None 293 (72.6%) 350 (86.7%)

Vulva 26 (6.4%) 22 (5.4%)

Groins 74 (18.3%) 9 (2.2%)

Vulva and groins 11 (2.7%) 23 (5.7%)

Adjuvant chemoradiation 0 (0.0%) 3 (0.7%)

N. Pleunis et al.
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differentiated tumours at first local recurrence, compared to those
with a N− groin status. At multivariate analysis, only a larger
tumour size (≥20mm) was an independent risk factor for the
development of a N+ groin status (P < 0.001).

Surgical treatment of the first local recurrence
Of all 404 included patients, nearly all underwent a RLE at first
local recurrence. Surgical groin treatment was applied in 41.3%
(167/404), predominantly IFL (120/167) (Table 1).

Inclusion
1st local recurrence 

(n = 404)

Known groin status
(n = 334)

N+
(n = 66)

Positive histology SLN/IFL 
(n = 32)

Positive FNAC 
(n = 1)

Suspicious at imaging 
(n = 10)

LNM in follow-up <18 months 
(n = 23)

N-
(n = 268)

Negative histology SLN/IFL
(n = 147)

Negative FNAC 
(n = 6)

No suspicious nodes at 
imaging and follow-up ≥18 

months
(n = 71)

LNM free follow-up 
≥18 months 

(n = 22)

Negative  groin status at 
second local recurrence

(n = 22)

Unknown groin status
(n = 70)

No suspicious nodes at 
imaging but follow-up <18 

months (n = 22)

Positive groin status at 
second local recurrence, <18 

months (n = 5)

LNM after follow-up 
>18 months 

(n = 1)

Second recurrence, location 
unknown (n = 2)

Follow-up <18 months 
(n = 30)

Unknown groin status at 
second local recurrence, <18 

months (n = 10)

Fig. 2 Groin status at first local recurrence of vulvar cancer (N= 404). Overview of distribution of patients according to groin status and the
criteria used for classification.
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50%
(33/66)

41%
(27/66)

9% (6/66)

N+ groin status (n = 66) at local 
recurrence

SLN primary treatment

IFL primary treatment

No primary surgical treatment groins

54.5% (6/11)

45.5% (5/11)

0% 20% 40% 60% 80% 100%

Groin status after no primary 
surgical groin treatment (n = 11)

N- N+

19.9% (27/136)

80.10% (109/136)

0% 20% 40% 60% 80% 100%

Groin status
after primary IFL procedure 

(n = 136)

N- N+

17.60% (33/187)

82.40% (154/187)

0% 20% 40% 60% 80% 100%

Groin status 
after primary SLN procedure 

(n = 187)

N- N+

Fig. 3 Positive groin status at local recurrence in relation to type of groin surgery at primary treatment (n= 66). Subdivisions by groin
status at recurrence per type of groin surgery at primary treatment, in patients with a known groin status (n= 334).

SLN primairy treatment
(n = 187)

Unilateral
(n = 73)

No adj RT groins
(n = 61)

N+ groin status recurr
(n = 9) (14.7%)

Treated groin
(n = 5)

Untreated groin
(n = 4)

Adj RT groins
(n = 12)

Unilateral*
(n = 8)

N+ groin status recurr
(n = 2) (25.0%)

Surgically + radiologically 
untreated groin

(n = 2) 

Bilateral 
(n = 4)

N+ groin status recurr
(n = 1) (25%)

Surgically untreated 
groin

(n = 1)

Bilateral
(n = 114)

Adj RT groins
(n = 18)

Unilateral
(n = 8)

N+ groin status recurr**
(n = 4) (50%)

Bilateral 
(n = 10)

N+ groin status recurr
(n = 4) (40.0%)

No adj RT groins
(n = 96)

N+ groin status recurr
(n = 13) (13.5%)

Fig. 4 Positive groin status at local recurrence in patients with SLN procedure at primary treatment (n= 187). *Adjuvant radiotherapy
applied at corresponding groin SLN procedure in 8/8. **Positive groin status at treated groin adjuvant radiotherapy (RT) prim treatment in 1/
4—in 3/4 at radiotherapeutically untreated groin.
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IFL prim treatment
(n = 136)

Unilateral
(n = 32)

No adj RT groins
(n = 26)

N+ groin status recurr 
(n = 7) (26,9%)

Untreated groin
(n = 5) (71.4%)

Treated groin 
(n = 2) (28.6%)

Adj RT groins
(n = 6)

Unilateral
(n = 4)

N+ groin status recurr
(n = 1)*(25%)

Bilateral
(n = 2)

N+ groin status recurr
(n = 0) (0%)

Bilateral
(n = 103)

No adj RT groins
(n = 68)

N+ groin status recurr
(n = 11) (16.2%)

Adj RT groins
(n = 35)

Unilateral
(n = 19)

N+ groin status recurr
(n = 7) (36.8%)**

Bilateral
(n = 16)

N+ groin status recurr
(n = 0) (0.0%)

Unilateral left 
+debulking metast node 

right
(n = 1)

Adj RT groins
(n = 1)

Unilateral  right
(n = 1)

N+ groin status recurr
(n = 1) (100%)

Treated groin (right)
(n = 1) (100%)

Fig. 5 Positive groin status at recurrence in patients with previous IFL (n= 136). *Positive groin status at untreated groin/without adj RT at
prim treatment. **Positive groin status at corresponding/treated groin adj RT prim treatment in 1/7—in 4/7 at untreated groin—in 2/7 side
unknown.

Table 2. Prognostic factors for positive and negative groin status at first local recurrence, in patients with known groin status (n= 334)

N+ groin status (n= 66) N− groin status (n= 268) P value

Age at first local recurrence (years) (mean (SD)) 71.4 (13.7) 71.8 (11.2) 0.80a

BMI (kg/m2) (mean (SD)) (n= 116) 28.9 (5.7) 27.7 (5.1) 0.33a

Diabetes mellitus (n= 263) 8 (12.1%) 42 (15.8%) 0.26b

Immunosuppressive medication (n= 256) 2 (3.0%) 7 (2.6%) 0.78b

Smoking (n= 216) 8 (12.3%) 26 (9.8%) 0.84b

FIGO stage primary vulvar SCC (n= 334)

IB/II (n= 237) 42 (63.6%) 195 (72.8%) 0.14b

IIIA/B/C (n= 97) 24 (36.4%%) 73 (27.2%)

Surgical treatment groins at primary diagnosis (n= 334)

SLN procedure 33 (55.0%) 154 (57.5%) 0.97b

IFL 27 (45.0%) 109 (40.7%)

Adjuvant radiotherapy groins primary treatment (n= 72) 20 (30.3%) 52 (19.4%) 0.05b

Tumour size first local recurrence (mm) (median) 25 (4–80) 12 (1–135) 0.0001c

Focality first local recurrence (n= 334)

Unifocal 53 (80.3%) 238 (88.8%) 0.06b

Multifocal 13 (19.7%) 30 (11.2%)

Depth of invasion first local recurrence (mm) (median) 5 (1–45) 3 (1–37) 0.0001c

Differentiation grade first local recurrence (n= 241)

Good 6 (12.5%) 68 (35.2%) 0.002b

Moderate 31 (64.6%) 102 (52.8%) 0.14b

Poor 11 (22.9%) 23 (11.9%) 0.05b

Statistically significant p-values are in bold.
aIndependent T test.
bPearson Chi-square.
cMann–Whitney U test.
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A SLN procedure was performed in 11.6% (47/404) of patients at
local recurrence after shared decision-making with the individual
patient. In three of them no surgical groin treatment had been
performed previously, 38/47 previously underwent a SLN at the
same/ipsilateral groin (repeat SLN procedure), and 6/47 a IFL (all
but one at the other/contralateral groin).
Of those 58.2% (235/404) without surgical groin treatment at

local recurrence, in 11 groin surgery had not been performed at
primary treatment either. A majority of 64.2% (151/235) previously
underwent a IFL, and 31.1% (73/235) a SLN procedure.

Follow-up
The median follow-up time from date of primary treatment to last
check-up or death of all 404 patients, was 79 months (range
4–229). The median follow-up time from date of first local
recurrence to last check-up or death was 33 months (range 1–192)
and 42 months (range 1–192) in only patients with a known groin
status.
The median interval time to first local recurrence was 31 months

(range 2–202), and was not different for the several FIGO stages at
primary diagnosis (P= 0.406) (Fig. 6).

DISCUSSION
In our large multicenter nationwide cohort study, including 404
patients with a first local recurrence of vulvar cancer, 16.3% of
patients had LNM, independent of the previous type of groin
surgery. In line with previously established prognostic factors at
primary diagnosis, tumour size, depth of invasion, and tumour
grade were associated with LNM at first local recurrence.
The incidence of LNM at first local recurrence and its relation to

previous groin treatment has not been reported so far. At primary
diagnosis, the incidence of LNM is described to be 25–35% [19]
and is mainly related to tumour size and depth of invasion. We
observed an incidence rate of 30.7% at primary diagnosis in
accordance to existing data in the literature [19]. At first local
recurrence this was substantially lower with approximately 16%,
likely explained by the life-long follow-up of vulvar cancer patients
leading to early detection of (pre)malignancies. This is supported
by our findings of significantly smaller tumours, with less depth of
invasion at local recurrence.
With respect to previous surgical groin treatment, the incidence

of a N+ groin status at local recurrence was comparable for
patients with a previous SLN and IFL. While tumour diameter and
depth of invasion were greater at first diagnosis in patients
undergoing primary IFL compared to SLN, at first local recurrence
the tumour diameter and depth of invasion were comparable for
both groups, and so are thus the incidence rates of a N+ groin

status (data not shown). These incidence rates, combined with the
comparable prognostic factors for LNM to the primary setting,
support the hypothesis that most local recurrences are 'de novo'
tumours rather than 'true' recurrences [20–22]. The fact that the
majority of local recurrences were located at a different vulvar
region than the primary tumour, further strengthens this theory.
However, in further prospective studies digital photo’s should be
considered to know the exact localisation of the tumours. The
ongoing cumulative local recurrence rate of vulvar SCC of 4%
every year (up to 10 years) as described by te Grootenhuis et al.,
reinforces the ‘de novo’ suggestion [23]. In order to further distinct
between ‘de novo’ primary tumours and ‘true’ recurrences genetic
and molecular profiling could be valuable.
The very high incidence rate of a N+ groin status at local

recurrence in patients without previous groin treatment highlight
the importance of primary groin surgery if treatment is focused on
curative intent.
Current international guidelines recommend a IFL in patients

with a first local recurrence, if not performed at primary treatment
[10, 24]. Therefore patients that previously underwent a SLN
procedure, will yet be exposed to significant morbidity, such as
lymphedema. The clinical consequence of 'missing' inguinofe-
moral LNM on the other hand, is tremendous and nearly always
results in palliative treatment. In several other fields of medicine
this dilemma has been attended to by exploring the safety of
repeat SLN-procedures; in breast cancer patients the repeat SLN
procedure has been found feasible and optimises treatment
strategies [25], as well as in recurrent melanoma [26]. As described
by van Doorn et al. [27], the repeat SLN procedure is feasible in
vulvar cancer patients. The procedure is however technically more
challenging due to local fibrosis and aberrant lymph drainage
patterns, resulting in a lower SLN identification rate of 77% when
compared to over 95% at initial SLN procedure. The safety of the
procedure is therefore yet unclear but the aim of the ongoing
V2SLN study (clinical trial number NL8467) [16].
In our study a small group of patients (9.4% (38/404)) already

underwent a repeat SLN procedure after shared decision-making.
In line with the hypothesis that most local recurrences are 'de
novo' tumours, the performance of a repeat SLN procedure at
local recurrence theoretically seems a valid treatment option,
when all safety criteria are met and preferably executed within the
context of a clinical trial.
In addition, for patients with a previous IFL the probability of

LNM at local recurrence should be taken into account, considering
the comparable incidence rates of LNM after previous SLN
procedure and IFL. In these patients, more elaborate diagnostic
screening of the groins (using CT, ultrasound or PET-CT), as well as
adjuvant RT to the groins, should be considered at local
recurrence.
With respect to previous adjuvant RT to the groins, after primary

IFL the incidence of a N+ groin status at recurrence was only 2.4%.
This questions whether surgical groin treatment at recurrence in
these patients can be safely omitted. The incidence of LNM at
recurrence after SLN with previous adjuvant RT to the groins was
higher (23%) than previously reported in the GROINSS-VII study by
Oonk et al. [28], however in a different studied population
(patients with primary vulvar SCC compared to patients with
already a first local recurrence in our study). In addition, when
those cases were closely reviewed, 81.8% of these patients
(received their primary treatment (SLN and RT) before 2010 and
might therefore have been part of the GROINSS-VII trial (before
activation of the stopping rule that excluded patients with SLN
macrometastases (>2mm) and amendment of the study protocol).
Long-term results of the GROINS VII study show that RT is a safe
alternative for IFL in case of micrometastases (≤2mm), but not
when macrometastases are present. The effectiveness of chemor-
adiation in these patients with macrometastases will be explored
in the GROINSS-V III trial (clinical trial number NCT05076942).

First local recurrence
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Fig. 6 Time to first local recurrence of vulvar cancer. Interval
between primary and first local recurrence by FIGO stage (N+ versus
N-) at primary diagnosis, in months (n= 334) (P= 0.406, log rank).
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The strength of the study is the nationwide coverage and large
number of patients. The study cohort reflects current clinical
practice, and is therefore relevant for patient counselling. The
challenge was to accurately define the groin status. As mentioned
in detail, we incorporated imaging results combined with follow-
up, additional to histological and cytological diagnosis of LNM. We
realise that solely negative imaging does not rule out micro-
metastases [29]), but the combination with a recurrence-free
follow-up of at least 18 months makes the presence of a LNM
highly unlikely. Narrowing down to merely histologically proven
LNM would have strengthened reliability of the data, but might
result in a distorted reflection/underestimation of the number of
patients with a N+, as well as N− groin status at recurrence and
not in line with everyday practice.
By combining imaging and follow-up however, a considerable

number of patients with negative imaging but a short follow-up
was referred to the 'unknown' group. This might have under-
represented the group of patients with a N− groin status. In the
remaining patients with N? groin status no imaging was performed
for unknown/undocumented reasons, which could have
introduced bias.
Another difficulty in defining the groin status, was distinguish-

ing the 'treated' from the 'untreated' groin. Basically, all patients
were treated according to the current guideline and 'untreated'
groins were rightfully untreated based on very low risk on
metastases. Exceptions made to the guideline however, can never
be ruled out with certainty. Finally, inherent to the retrospective
character of the study, some data (such as premalignancies,
presence of lymphangitis cutis after previous IFL) could not be
consistently retrieved from the patient files.
In conclusion, our study shows an incidence of 16.3% of LNM at

first local recurrence of vulvar cancer, independent of previous groin
surgery. Tumour size, depth of invasion, and tumour grade were
associated with a LNM at recurrence, similar to the prognostic
factors at primary diagnosis. These data support the hypothesis that
local recurrent vulvar cancer behaves more like ‘de novo’ primary
tumours. Combined with future prospective studies on the accuracy
and safety of a repeat SLN procedure with digital photos of primary
and recurrent tumours, this study can already provide a basis for
counselling of patients resulting in more personalised groin
treatment. Furthermore, for future research, genetic and molecular
profiling could contribute to the distinction between ‘de novo’
primary tumours and ‘true’ recurrences.
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