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Simple Summary: In node-positive vulvar squamous cell cancer, questions of when and how to
perform pelvic lymphadenectomy (LAE) as well as the optimal extent of pelvic treatment in general
have been surrounded by considerable controversy. In Germany, systematic pelvic LAE is currently
recommended as a staging procedure in patients at risk for pelvic nodal involvement in order to
prevent morbidity caused by pelvic radiotherapy (RT) in patients without histologically-confirmed
pelvic involvement. However, the population at risk for pelvic metastases remains insufficiently
described, resulting in the potential overtreatment of a considerable proportion of patients with
groin-positive disease. This applies to the indication to perform surgical staging but also to adjuvant
RT of the pelvis without previous pelvic staging. Our study aims to describe the risk for pelvic lymph
node metastasis with regard to positive groin nodes and to clarify the indication criteria for pelvic
treatment in node-positive vulvar cancer.

Abstract: The need for pelvic treatment in patients with node-positive vulvar cancer (VSCC) and the
value of pelvic lymphadenectomy (LAE) as a staging procedure to plan adjuvant radiotherapy (RT)
is controversial. In this retrospective, multicenter analysis, 306 patients with primary node-positive
VSCC treated at 33 gynecologic oncology centers in Germany between 2017 and 2019 were analyzed.
All patients received surgical staging of the groins; nodal status was as follows: 23.9% (73/306)
pNl1a, 23.5% (72/306) pN1b, 20.4% (62/306) pN2a/b, and 31.9% (97/306) pN2c/pN3. A total of
35.6% (109/306) received pelvic LAE; pelvic nodal involvement was observed in 18.5%. None of
the patients with nodal status pN1a or pN1b and pelvic LAE showed pelvic nodal involvement.
Taking only patients with nodal status >pN2a into account, the rate of pelvic involvement was
25%. In total, adjuvant RT was applied in 64.4% (197/306). Only half of the pelvic node-positive
(N+) patients received adjuvant RT to the pelvis (50%, 10/20 patients); 41.9% (122/291 patients)
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experienced recurrent disease or died. In patients with histologically-confirmed pelvic metastases
after LAE, distant recurrences were most frequently observed (7/20 recurrences). Conclusions: A
relevant risk regarding pelvic nodal involvement was observed from nodal status pN2a and higher.
Our data support the omission of pelvic treatment in patients with nodal status pN1a and pN1b.

Keywords: vulvar cancer; pelvic lymphadenectomy; radiotherapy; groin; recurrence; prognosis

1. Introduction

Despite its constantly increasing incidence (3-5/100,000/year in Europe) [1] and
decreased age at onset, squamous cell vulvar cancer (VSCC) still remains a relatively
rare disease, comprising approximately 5-6% of all gynecological malignancies [2]. Both
disease-free survival (DFS) and overall survival (OS) are strongly dependent on inguinal
lymph node involvement, as represented in 3-yearDFS rates of 35.2% and OS rates of
56.2% in node-positive patients vs. 3-year DFS rates of 75.2% and OS rates of 90.2%
in node-negative disease [3]. Consequently, adjuvant treatment planning is based on
groin status. Established clinical evidence with regard to pelvic nodal involvement and
consecutive pelvic treatment is lacking. The overall risk for pelvic nodal involvement in
previous small series ranges between 30% and 35% in node-positive VSCC and seems to
rise with an increasing number of affected groin nodes [4-8]. In order to compare pelvic
LAE with adjuvant radiotherapy, the Gynecologic Oncology Group (GOG) published
a randomized trial conducted in the early eighties by Homesley et al.; patients with
histologically-confirmed lymph node metastases to the groin after surgical groin dissection
and vulvectomy received either irradiation to groins and pelvis with 45-50 Gy or pelvic
LAE without any adjuvant radiotherapy (RT). Of 53 patients in the “pelvic LAE group”,
15 (28.3%) had histologically-positive pelvic nodes [9]. The study was stopped early due to
a significant survival benefit in the “radiotherapy group”. Since publication of the study
results, adjuvant irradiation of the groins and pelvis has been the standard approach to
VSCC with >1 lymph node metastasis in the groin. However, the results of this study have
to be critically discussed: 2-year OS was better in the “radiotherapy group” compared to
the “pelvic LAE group” (68% vs. 54%), but the number of pelvic recurrences was higher in
the radiotherapy group (6% vs. 2%). Most importantly, the poor outcome of the “pelvic
LAE group” can mainly be attributed to the omission of adjuvant radiotherapy to the
groins in this group, resulting in a groin recurrence rate of 23.6% compared to only 5.1% in
the “radiotherapy group”. The prognosis in the case of groin recurrence is known to be
unfavorable in the majority of cases with a 5-year OS of only 20% [10]. Therefore, the study
fails to answer the question of the necessity of pelvic treatment at all or the benefits of a
surgical staging in selected patients.

As irradiation of the pelvis can cause substantial morbidity, it is currently recom-
mended by the German vulvar cancer guideline to perform a pelvic lymph node staging
(laparoscopic or extraperitoneal) in patients at risk for nodal involvement of the pelvis in
analogy to surgical lymph node staging in cervical cancer [11]. However, this approach
often requires second surgery with increased morbidity, and the population at risk is very
poorly defined [12]. According to the German guidelines, patients at risk are patients with
one groin metastasis >5 mm and patients with >1 metastasis independent of size (including
bilateral involvement) and metastasis with extracapsular spread [11]. These characteristics
are known to be associated with a poor prognosis in general; however, whether this is due
to pelvic involvement is unclear. If staging is not performed or pelvic nodal metastases
are histologically confirmed, radiotherapy is recommended beyond radiotherapy to the
affected groin.

The aim of the current study was to investigate the risk for pelvic lymph node metas-
tasis with regard to positive groin nodes. Describing this relationship in more detail might
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help to prevent unnecessary pelvic treatment (surgery and radiotherapy) in a majority of
groin node-positive patients.

2. Materials and Methods
2.1. Patients and Data Collection

This retrospective multicenter analysis was designed to collect therapeutic data from
all patients diagnosed with primary groin node-positive VSCC after surgical staging of
the groin/s between 2017 and 2019 at 33 gynecologic cancer centers in Germany that
mainly already participated at the AGO-CaRE-1 study [3]. In total, n = 306 patients were
included based on the above-mentioned inclusion criteria and analyzed with regard to
pelvic treatment (pelvic LAE/no pelvic LAE and/or radiotherapy), and the risk for pelvic
nodal involvement recurrent disease. Furthermore, the relation between groin and pelvic
nodal involvement was investigated to better characterize the population at risk for pelvic
nodal involvement. In addition, the impact of pelvic nodal metastases on prognosis and
outcome was evaluated. Therefore, medical charts and pathological reports were reviewed.
The study was approved by each local ethics committee (leading vote: Ethics Committee of
the Medical Board Hamburg, Reference number: PV7431).

Data collection was based on an anonymized questionnaire and performed retrospec-
tively from December 2020 until August 2021. For tumor documentation, TNM staging
system Version 6 was used [13]. This study was performed by the AGO Study Group
in collaboration with the AGO Kommission Vulva Vagina and the NOGGO led by the
University Medical Center Hamburg-Eppendorf.

2.2. Statistical Analysis

Analysis was performed using Stata (StataCorp LLC, 4905 Lakeway Drive, College
Station, TX, USA). Variables are described as median and range or count and percentage,
respectively. Categorial variables are compared using Pearson’s chi square test or Fisher’s
exact test, depending on the group sizes. Continuous variables were compared using
the Mann—-Whitney U-test. For survival data, Kaplan—-Meier curves were displayed and
comparisons calculated using the logrank test or Cox regression. All statistical tests were
performed and interpreted using a level of significance of 5%. Disease-free survival (DFS)
was calculated as the time interval between primary diagnosis and disease recurrence or
death of any cause or censoring, and overall survival (OS) was the period resulting from
primary diagnosis to death of any cause or censoring. Incidence rates and 1-year DFS and
OS rates were reported instead of median survival rates, due to a relatively short follow-up.
Comparison of patients with and without pelvic LAE regarding DFS and OS was performed
twice: a comparison of originally observed data described the difference between the actual
groups. A secondary propensity score analysis was performed to overcome the problem
of imbalanced treatment groups using IPTW (inverse probability of treatment weighting)
to mimic randomization and to decorrelate treatment from baseline characteristics (see
Supplementary paragraph 1 and Figure S1). ROC analyses were performed to evaluate
the prognostic performance of groin metastases to predict the existence of pelvic nodal
metastases using the number of affected inguinal lymph nodes and the LNR per side
(lymph node ratio: number of affected /number of excised nodes groin).

3. Results
3.1. Patients

A total of 306 patients with histologically-confirmed primary groin node-positive
vulvar cancer was included in the study. Patient characteristics are summarized in Table 1.
The majority had locally restricted tumors (pT1b/pT2; 95.4%; 292/306). The most common
localization of the primary tumor was the medial anterior fourchette (36.3%; 111/306);
37/306 patients (12.1%) had no documented preoperative imaging (ultrasound/CT/MRI),
while the remaining 269 patients (87.9%) received at least one of the three imaging proce-
dures. A total of 52.2% of all patients who received preoperative imaging with documented
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results had suspicious findings in the groin, and in 4.5% of the cases, suspicious finding
in the pelvis were detected. A total of 94.4% (289/306) underwent surgery as primary
treatment for the primaries and tumor-free margins (RO resection) were achieved in 89.2%
(273/306). Groin staging was most often performed by bilateral inguino—femoral LAE
(77.4%; 237 /306). The median number of removed lymph nodes per groin was 7 (range
1-23), while the median number of affected lymph nodes was 1 (range 1-11). A total of
35.6% (109/306) received pelvic LAE as a staging procedure. A total of 70/109 (64.2%)
patients received pelvic LAE during the same surgery as inguino—femoral LAE, and 39/109
(35.8%) patients received pelvic LAE as a second surgery. Of the 109 patients with pelvic
LAE, 43/109 (39.4%) had unilateral and 66/109 (60.6%) bilateral LAE. A total of 19/66
(28.8%) patients with bilateral pelvic LAE had only unilateral lymph node involvement in

the groin.

Table 1. Patient characteristics (1 = 306) with regard to surgical approach.

Pelvic LAE Pelvic LAE
. Total No Yes "
Characteristics =306 =197 =109 p-Value
(64.4%) (35.6%)
Tumor stage 0.768 P
pT1lb 259 (84.6%) 168 (85.3%) 91 (83.5%)
pI2 33 (10.8%) 22 (11.2%) 11 (10.1%)
pT3 6 (1.9%) 3 (1.5%) 3 (2.8%)
T4 2 (0.7%) 1 (0.5%) 1(0.8%)
unknown 6 (2%) 3(1.5%) 3 (2.8%)
BMI median (range) 26 (15-45) 25.5 (15-45) 27.1 (18-45) 0.1952
ECOG Status 0.388 ©
ECOGO0 89 (29.1%) 56 (28.4%) 33 (30.3%)
ECOG 1 87 (28.4%) 62 (31.5%) 25 (22.9%)
ECOG 2 26 (8.5%) 20 (10.2%) 6 (5.5%)
ECOG 3+4 7 (2.3%) 6 (3%) 1 (0.9%)
unknown 97 (31.7%) 53 (26.9%) 44 (40.4%)
Median tumor diameter (mm) 32 325 32 0.863 2
(range) (2-110) (2-106) (4-110) ’
Median depth of invasion
(mm) 7 7 7 0.2802
(range) (1-120) (1-120) (1-65)
Resection status of vulvar primary 0.225°
RO 273 (89.2%) 172 (87.3%) 101 (92.6%)
R1 21 (6.9%) 16 (8.1%) 5 (4.6%)
unknown 12 (3.9%) 9 (4.6%) 3 (2.8%)
Median minimal resection margin (mm) 3.0 (0-22) 3.0 (0-22) 3.25 (0-15) 09704
(range)
Nodal status groin <0.001°
pNla 73 (23.9%) 66 (33.5%) 7 (6.4%)
with one metastasis <5 mm 53 (17.3%) 49 (24.9%) 4 (3.6%)
with two metastasis <5 mm 20 (6.6%) 17 (8.6%) 3 (2.8%)
pN1b 72 (23.5%) 51 (25.9%) 21 (19.3%)
pN2a/b 62 (20.2%) 34 (17.3%) 28 (25.7%)
pN2c/pN3 97 (31.7%) 44 (22.3%) 53 (48.6%)
unknown 2 (0.7%) 2 (1.0%) 0
Median number of removed LN groin (range) 7 (1-23) 6 (1-21) 7 (1-23) 0.003 2
Median number of affected LN groin (range) 1(1-11) 1(1-7) 1(1-11) 0.065 2
Median number of removed SN LN groin (range) 2 (1-11) 2 (1-11) 2 (1-10) 0.9904
Median number of affected SN LN groin (range) 1 (1-6) 1(1-6) 1(1-4) 0.1412
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Table 1. Cont.

Pelvic LAE Pelvic LAE
.- Total No Yes "
Characteristics =306 =197 =109 p-Value
(64.4%) (35.6%)
Median number of removed LN pelvis (range) 9 (1-34) n.a. 9 (1-34) n.a.
Median number of affected LN pelvis (range) 2 (1-5) n.a. 2 (1-5) n.a.
Distant metastasis <0.001 "
MO 256 (83.6%) 178 (90.4%) 78 (71.6%)
M1 32 (10.5%) 8 (4%) 24 (22%)
unknown 18 (5.9%) 11 (5.6%) 7 (6.4%)
Treatment of the primary 0.346°
surgery 289 (94.4%) 189 (95.9%) 100 (91.7%)
no surgical treatment o o o
(radiotherapy or chemoradiation) 14 (4.6%) 6 (3%) 8(7:3%)
(radiotherapy or chemoradiation)
unknown 3 (1%) 2 (0.1%) 1(0.9%)
Surgical therapy vulva 0.832°
complete vulvectomy 75 (24.5%) 48 (24.4%) 27 (24.7%)
partial vulvectomy 183 (59.8%) 119 (60.4%) 64 (58.7%)
wide excision 35 (11.4%) 22 (11.2%) 13 (12%)
exenteration 3 (1%) 1(0.5%) 2 (1.8%)
unknown 10 (3.3%) 7 (3.5%) 3(2.8%)
SNL—LAE groin 0.012°
unilateral 18 (5.9%) 14 (7.1%) 4 (3.6%)
bilateral 137 (44.8%) 98 (49.7%) 39 (35.8%)
no SNL-LAE groin 151 (49.3%) 85 (43.2%) 66 (60.6%)
Inguino-femoral LAE 0.001°
unilateral 49 (16%) 38 (19.3%) 11 (1.1%)
bilateral 237 (77 .4%) 140 (71.1%) 97 (89%)
no inguino-femoral LAE 20 (6.6%) 19 (9.6%) 1 (0.9%)
Pelvic LAE n.a
unilateral 43 (14.1%) 0 43 (39.4%)
bilateral 66 (21.5%) 0 66 (60.6%)
no pelvic LAE 197 (64.4%) 197 (100%) 0
Surgical approach pelvic LAE na
laparascopy 67 (21.9%) 0 67 (61.4%)
extraperitoneal via groin 35 (11.4%) 0 35 (32.1%)
open 6 (2%) 0 6 (5.6%)
unknown 198 (64.7%) 197 1 (0.9%)
Adjuvant radiotherapy 0.001°
yes 197 (64.4%) 115 (58.3%) 82 (75.2%)
no 103 (33.7%) 80 (40.6%) 23 (21.1%)
unknown 6 (1.9%) 2 (0.1%) 4 (3.7%)
Adjuvant chemoradiation
yes 47 (15.4%) 20 (10.2%) 27 (24.8%)
no 256 (83.7%) 176 (89.3%) 80 (73.4%)
unknown 3(0.9%) 1(0.5%) 2 (1.8%)
Primary chemoradiation 0.085°
yes 14 (4.6%) 6 (3%) 8 (7.3%)
no 289 (94.4%) 189 (95.9%) 100 (91.7%)
unknown 3 (1%) 2 (0.1%) 1 (0.9%)
Median total dose applied (Gy) (range) 50.4 (2-70) 50.4 (2-66) 50.4 (26-70) 0.3322
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Table 1. Cont.
Pelvic LAE Pelvic LAE
.- Total No Yes "
Characteristics =306 =197 =109 p-Value
(64.4%) (35.6%)
Recurrent disease 0.079 d
yes 102 (33.3%) 54 (27.4%) 48 (44%)
no 181 (59.2%) 125 (63.4%) 56 (51.4%)
unknown 11 (3.6%) 8 (4.1%) 3 (2.8%)
death without relapse 12 (3.9%) 10 (5.1%) 2 (1.8%)

* p-value for the comparison no pelvic LAE vs. pelvic LAE from  Mann-Whitney U-test, ® Pearson chi-square
test, © Fisher’s exact test, and 4 logrank test. pT3/4 categories were combined for statistical testing. Miss-
ing/unknown categories were excluded for statistical testing. p-value < 0.05 was considered as statistically
significant. N.a.: not applicable.

Pelvic nodal involvement was observed in 18.5% of the patients with pelvic LAE
(20/108 patients, one patient with unknown status). The median number of removed
pelvic lymph node per side was 9 (range 1-34) and the median number of affected pelvic
lymph nodes in case of pelvic metastases was 2 (range 1-5). The median number of affected
inguinal lymph nodes per groin within in the pelvic node-negative group was 1 compared
to 2 in the pelvic node-positive group. No patient with nodal status pN1a or pN1b showed
pelvic nodal involvement (see Table 2). Taking only patients with nodal status pN2a-c or
pN3 and pelvic LAE (n = 80) into account, the rate of pelvic involvement was 25.0%.

Table 2. Relation between inguinal and pelvic nodal status (n = 108 patients with known pelvic status).

Nodal Status Pelvis Nodal Status Pelvis

Nodal S'tatus Total NO (Pelvic N—) N+ (Pelvic N+) p-Value *
Groin n =108
n =88 n=20
0.001
pNla 7 (6.5%) 7 (8.0%) 0
pN1b 21 (19.4%) 21 (23.9%) 0
pN2a/b 28 (25.9%) 26 (29.5%) 2 (10.0%)
pN2c/pN3 52 (48.2%) 34 (38.6%) 18 (90.0%)

* p-value for the relation between inguinal and pelvic nodal status from Fisher’s exact test. p-value < 0.05 was
considered as statistically significant.

In total, 64.4% (197 /306) received adjuvant RT, while adjuvant chemoradiation was
applied in 14.4% (47 /306). The distribution of radiation fields with regard to pelvic nodal
involvement and treatment are displayed in Table 3. Out of 161 patients at risk for pelvic
involvement as for a nodal status pN2a and above, 126 (78.3%) received adjuvant radiother-
apy, thereof only 34 (21.1%) including the pelvic field (17 patients, 10.6%, had unknown
radiation fields). Furthermore, of the patients with histologically-confirmed pelvic nodal
metastases, only 45% (9/20) received adjuvant treatment of the pelvis.

Table 3. Adjuvant radiotherapy (RT) with regard to pelvic treatment and pelvic nodal status.

Pelvic LAE Pelvic LAE
Radiation Fields Total No Pelvic LAE Nodal Status Pelvis NO Nodal Status Pelvis N1
n =305 n =197 (Pelvic N—) (Pelvic N+)
n=_88 n=20
No groin RT (including vulva only) 99 (32.4%) 81 (41.1%) 12 (13.6%) 6 (30.0%)
Groins+/— vulva 125 (41.0%) 70 (35.6%) 51 (58.0%) 4 (20.0%)
Groins + pelvis 50 (16.4%) 31 (15.7%) 10 (11.3%) 9 (45.0%)
+— vulva
pelvis only 3 (1%) 3(1.5%) 0 0
Missing 28 (9.2%) 12 (6.1%) 15 (17.1%) 1(5.0%)

n =305, 1 patient with unknown pelvic status omitted.
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Surgery-related morbidity was assessed using four distinctive categories: wound
breakdown, infection of the groins, need for re-surgery, and evidence of persistent lympho-
cele. In 3/4 categories, patients with pelvic LAE experienced (slightly) increased morbidity
in comparison to patients without pelvic LAE (see Table 4).

Table 4. Complications with reagrd to surgical approach.

Pelvic LAE Pelvic LAE
.. Total No Yes
Complications =306 n=197 =109 p-Value *
(64.4%) (35.6%)
Woundhealing problems 0.930
postoperatively '
yes 89 (29.0%) 57 (29.0%) 32 (29.4%)
no 192 (62.8%) 124 (62.9%) 68 (62.3%)
unknown 25 (8.2%) 16 (8.1%) 9 (8.3%)
Infection of the groin 0.025
yes 77 (25.1%) 41 (20.8%) 36 (33%)
no 204 (66.7%) 138 (70%) 66 (60.6%)
unknown 25 (8.2%) 18 (9.2%) 7 (6.4%)
Secondary surgery
needed 0.341
yes 80 (26.1%) 48 (24.4%) 32 (29.3%)
no 226 (73.9%) 149 (75.6%) 77 (70.7%)
Persistent lymphocele 0.223
yes 61 (19.9%) 36 (18.3%) 25 (22.9%)
no 197 (64.4%) 133 (67.5%) 64 (58.7%)
missing 48 (15.7%) 28 (14.2%) 20 (18.4%)

* p-value for the comparison of complications with regard to surgical approach via Pearson chi-square test. Missing
categories were excluded for statistical testing. p—value < 0.05 was considered as statistically significant.

3.2. Relation between Inguinal and Pelvic Nodal Involvement

Table 2 highlights the correlation between inguinal and pelvic nodal involvement. A
relevant risk regarding pelvic metastasis was present from nodal status pN2a and higher.
Receiver operating characteristics (ROC) analysis showed an AUC of 0.66 (95%CI: 0.52;
0.80) with 85.7% sensitivity and 30.2% specificity for the prediction of pelvic involvement
in case of >2 positive groin nodes per patient. With regard to LNR, referring to the number
of affected /the number of excised nodes per groin, the AUC was only 53.7%.

3.3. Recurrences

Follow-up was available in 291 patients. Within a median follow-up of 17.2 months
(range 0.2-54.9 months), a total of 41.9% (122/291) patients experienced disease recurrence
or death. Tables 5 and 6 summarize the site of recurrence with regard to pelvic nodal
status and treatment. As expected, the general risk for recurrence was higher in the pelvic
node-positive cohort (60%, 12/20) compared to the pelvic node-negative subgroup (45.9%,
39/85 patients) and the pelvic status unknown group (31.7%, 59/186 patients).

Pelvic radiotherapy was associated with a reduced risk of recurrence and death in
patients with confirmed metastases (see Tables 7 and 8). In total, distant recurrences
appeared as the most frequent site of recurrence (pelvic node-negative 18.8%, 16/85, pelvic
node-positive 35%, 7/20) after this relatively short follow-up. Recurrences at the vulva
occurred as the second most frequent site in the pelvic node-negative cohort (15.3%, 13/85),
while the second most frequent site in the pelvic node-positive subgroup was pelvic
recurrences (10%, 2/20).
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Table 5. Site of recurrence with regard to pelvic nodal status and available FU data.
Pelvic LAE Pelvic LAE
Site of Recurrence Total No Pelvic LAE Nodal Status Pelvis Nodal Status Pelvis
n=291* n =186 NO (Pelvic N—) N1 (Pelvic N+)
n=85 n=20
No recurrence 169 (58.1%) 117 (62.9%) 45 (52.9%) 7 (35.0%)
Local (Vulva only) 34 (11.7%) 20 (10.7%) 12 (15.3%) 1 (5.0%)
Groins only 14 (4.8%) 10 (5.3%) 3 (3.5%) 1 (5.0%)
Vulva + groins 4 (1.4%) 4 (2.1%) 0 0
Pelvis only 9 (3.1%) 6 (3.2%) 2 (2.4%) 1 (5.0%)
Including pelvis 5 (1.7%) 1 (0.5%) 2 (2.4%) 2 (10.0%)
Including distant 35 (12.0%) 12 (6.5%) 16 (18.8%) 7 (35.0%)
Unknown location 10 (2.4%) 7 (3.7%) 3 (3.5%) 0
Death without relapse 11 (3.8%) 10 (5.1%) 1 (1.2%) 1 (5.0%)
* Follow-up data available in 291 patients.
Table 6. Pelvic recurrences with regard to radiation field.
No Pelvic No Pelvic Pelvic LAE Pelvic LAE Pelvic LAE Pelvic LAE
Total LAE LAE (Pelvic N+) (Pelvic N+) (Pelvic N—) (Pelvic N—)
Site of Recurrence =265 * RT Including RT Including RT Including RT Including RT Including RT Including
= Pelvis (Yes) Pelvis (No) Pelvis (Yes) Pelvis (No) Pelvis (Yes) Pelvis (No)
n =142 n=233 n=9 n=10 n=10 n=61
Including pelvis 14 (5.3%) 5 (3.5%) 2 (6.1%) 0 3 (30.0%) 1 (10.0%) 3 (4.9%)
Including distant 33 (12.4%) 11 (7.7%) 1(3.0%) 5 (55.5%) 2 (20.0%) 2 (20.0%) 12 (19.7%)
Unknown 7 (2.6%) 6 (4.2%) 0 0 0 0 1(1.6%)
Total 54 (20.4%) 22 (15.4%) 3(9.1%) 5 (55.5%) 5 (50.0%) 3 (30.0%) 16 (26.2%)
* Data available in 265 patients with available FU (1 = 291) and with known radiation fields and either without
pelvic LAE or known pelvic status after surgery.
Table 7. Prognosis with regard to surgical approach.
Pelvic LAE Pelvic LAE
Total *# No Yes "
n =291 n =286 n =105 p-Value
(64.4%) (35.6%)
lyear DFS in % 65.9 70.1 58.9 0.079
(95% CI) (59.3-71.6) (61.9-76.9) (47.7-68.5) ’
lyear OS in % 86.6 90.2 80.7 0.100
(95% CI) (81.3-90.6) (83.9-94.1) (69.8-87.9) ’
# Follow-up data available in 291 patients. DFS = disease-free survival; OS = overall survival. * p-value for the
prognosis with regard to surgical approach via logrank test. p-value < 0.05 was considered as statistically significant.
Table 8. Prognosis with regard to applied pelvic radiotherapy, pelvic nodal status, and surgical approach.
No Pelvic NoPelvic  PelvicLAE  Pelvic LAE (Il’,eel]“’,‘lcc kAf) Pelvic LAE  Pelvic LAE (Il’,ill“’,‘fc kAf)
Rt Rt (Pelvic N+) (Pelvic N+) Rt (Pelvic N—) (Pelvic n-) Rt
Total # I . . Rt Rt . Rt Rt .
ncluding Including . . Including . . Including
n =265 Pelvi . Including Including . Including Including .
elvis (Yes) Pelvis (No) Pelvi . Pelvis (Yes . . Pelvis (Yes
=142 n=33 elvis (Yes) Pelvis (No) and No) Pelvis (Yes) Pelvis (No) and No)
" n=9 n=10 n=10 n=61
n=19 n=71
lyear DFS in % 67.7 78.8 438 111 19.8 450 69.2 654
(95% CI) (58.2-75.6) (58.3-90.0) (10.1-74.2) (0.6-38.8) (3.7-45.2) (13.8-72.4) (47.1-72.1) (51.8-76.0)
Incidence of a
DFS event in 10 2.06 3.04 8.88 13.19 9.1 3.81 3.19 3.29
person-years
Incidence of an
OS event in 10 1.27 0.21 3.81 7.26 4.5 2.21 0.99 1.17
person-years

# 38 patients with missing follow-up or missing radiation site were omitted. RT = radiotherapy; DFS = disease-free
survival; OS = overall survival.
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3.4. Survival

Survival calculation was performed using propensity scoring and IPT weighting
to mimic randomization and to decorrelate treatment from baseline characteristics (see
Supplementary paragraph 2). The median DFS for all node-positive patients regardless
of the pelvic nodal status was 18.7 months, while the median OS was not reached. As
expected, in the case of pelvic nodal involvement, prognosis was impaired with a 1-year
DFS of 19.8% (95%Cl 3.7—45.2) versus 66.7% (95%CI 54.4-76.4) in the pelvic node-negative
subgroup (HR: 3.50, 95%CI 1.81-6.77, p-value < 0.001). Tables 7 and 8 display the outcome
with regard to the applied pelvic treatment and pelvic nodal status.

In general, there was a trend towards a shorter 1-year DFS in patients undergoing
pelvic LAE in comparison to the patients without pelvic LAE (1-year DFS: 58.9% versus
70.1%; HR: 1.39, 95%CI 0.96; 2.01, p = 0.080). However, after IPT weighting and exclusion
of patients with a nodal status pN1a/b, the trend towards worse prognosis in the pelvic
LAE subgroup was no longer visible (1 year. survival rate: 50.8% versus 46.4%; HR: 1.10,
95%CI 0.67-1.78, p-value 0.713, see Figure 1a,b).

8 )
Y
a 5 k“ﬁ

(ﬁ ;

025

8
=)

0 12 24 36 48 60
Months since primary diagnosis
Number at risk
nopelLAE 76 27 1 3 0 0
pellLAE 77 29 17 7 3 0

no pelLAE pelLAE

1.00

050

0.25

0.00
N

0 12 24 36 48 80
Months since primary diagnosis

’ no pelLAE pellLAE

Figure 1. Kaplan—-Meier curve for disease-free survival (DFS); local recurrences excluded, >pN2b
(a) before IPTW and (b) after IPTW (inverse probability of treatment weighting). pelvLAE = pelvic
lymphadenectomy.

4. Discussion

The role of pelvic LAE in node-positive VSCC is a matter of discussion, as the popula-
tion at risk for pelvic nodal involvement remains poorly described. As a consequence, the
question when and how to reasonably recommend pelvic treatment in general has been in-
sufficiently answered. The present analysis focuses on 306 well-characterized node-positive
patients with regard to risk of pelvic metastasis and the impact of pelvic involvement on
prognosis and outcome of affected patients.
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In our study, pelvic nodal involvement was observed in only 18.5% of all node-positive
patients. Furthermore, a relevant risk for pelvic metastasis was only present from nodal
status pN2a and higher. None of the patients with one or two metastases <5 mm or
one intranodal metastasis >5 mm showed pelvic nodal involvement. Taking only the
patients with increased risk for pelvic metastases into account (nodal status >pN2a), the
risk for pelvic nodal involvement was still lower than expected with 25%. According
to previously published series, the expected risk for pelvic metastasis ranges between
30 and 35% in node-positive VSCC [9,14-16]. This discrepancy might be caused by an
overestimation of the percentage of pelvic metastasis due to a negative selection bias in
earlier series, as the decision for pelvic LAE was often made on an individual basis. Our
results suggest that pelvic treatment is justified only for patients with a nodal status pN2a
or higher; importantly, this also applies to adjuvant RT to the pelvis. Even then 75% of
node-positive patients with nodal status >pN2a might need neither pelvic surgical staging
nor RT. Unfortunately, further narrowing of the population at risk was not possible with
the current dataset. Neither the number of positive nodes alone nor the lymph node ratio
were suitable to sufficiently describe the relation between nodal involvement of the groin
and the pelvis. Probably the number as well as the size of affected groin lymph nodes are
relevant with regard to the risk of pelvic metastasis.

Currently, international treatment recommendations are very heterogeneous with re-
gard to adjuvant treatment in node-positive VSCC. This is due to the fact that the prognostic
impact of the number of affected lymph nodes and the subsequent benefit of irradiation
are controversial [17,18]. However, all guidelines recommend adjuvant RT to the pelvic
field if adjuvant RT to the groins is indicated, and no surgical staging of the pelvic nodes
is performed. While the European Society of Gynecological Oncology (ESGO) guideline
recommends adjuvant RT in patients with more than one metastatic lymph node and/or
presence of extracapsular spread [19], the German guideline advises adjuvant RT in pa-
tients with one groin metastasis >5 mm, in patients with >2 metastases independent of size
(including bilateral involvement) [11]. The NCCN guideline even recommends adjuvant
treatment to the groins and pelvis already in patients with one metastasis >2 mm [20]. Based
on our results this approach seems to be no longer justified. Our data suggest that the risk
of pelvic metastases is extremely low in patients with only one intracapsular metastasis
and two metastasis <5 mm (pN1la/b). This supports the omission of pelvic radiotherapy
(and pelvic surgical staging) in these patients.

As mentioned above, prognosis in VSCC is mainly determined by nodal status and is
impaired for groin node-positive patients irrespective of the pelvic nodal status. However,
in case of pelvic nodal involvement, outcome is even more unfavorable with a 1-year-
survival rate of only 19.8% compared to 66.7% in the pelvic node-negative subgroup of our
cohort. Generally, adjuvant RT is applied to prevent recurrences as well as to subsequently
improve patients” outcomes. In our study, any kind of adjuvant RT was applied to 78.3% of
all patients potentially at risk for pelvic metastasis; only 21% of them received RT including
the pelvic field. Furthermore, in the case of histologically-confirmed pelvic metastasis, only
45% received adjuvant RT to the pelvis. The reasons for the insufficient performance of RT
were not documented in this study. Most likely co-morbidities and surgical side-effects
such as wound breakdown (52.3%) can be held responsible. The general risk reducing effect
of radiotherapy in the case of pelvic nodal involvement was confirmed by our study with
an incidence of a DFS event in 10 person-years of 8.9 vs. 13.3 with and without adjuvant
RT to the pelvic field, respectively. Nevertheless, pelvic recurrences were not the leading
problem in patients at risk for pelvic nodal metastases; in our study 41.9% of the patients
experienced any kind of recurrence or death within a median follow-up of 17.2 months.
Distant recurrences appeared as the most frequent site (pelvic node-negative 19.8%, pelvic
node-positive 35%). Isolated pelvic recurrences occurred in 4.8% of the patients at risk for
pelvic metastasis (>pN2a) without pelvic staging and 2.4% of the surgically staged pelvic
N- group compared to 10% of the pelvic N+ group (45% of whom received adjuvant RT to
the pelvic region). These results have to be interpreted in view of the relatively short FU of
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17.2 months. In case of a longer FU duration, an increased rate of local recurrences would
have been expected, as the overall local recurrence rate even in patients with early-stage
VSCC is reported to remain high with 27.2% at 5 years and 39.5% at 10 years without
plateauing [21]. The duration of FU was considered to be appropriate for our analysis,
focusing on node-positive disease as nodal and distant recurrences occur early in the course
of the disease [22]. In view of the high risk for distant recurrences and the poor prognosis, it
remains questionable whether the investigated treatment approaches are the right choices
at all to improve the outcome in patients with nodal metastases and especially pelvic
metastases. An improvement in systemic treatment beyond RT in high risk patients should
be investigated more intensively in the future. The addition of chemotherapy to RT can
only be a small step into this direction. Like in other entities, immuno-oncology might
change the field [23,24].

When discussing the optimal extent of pelvic treatment, also the side effects and
potential complications of the treatment options should be taken into consideration. Both
pelvic LAE and RT are known to be associated with increased morbidity and decreased
quality of life. In our study, patients with pelvic LAE experienced increased surgical-related
morbidity compared to patients without pelvic LAE. These results are in line with previ-
ously published data. Herein, major complications were observed to be twice as common
in patients treated with pelvic LAE compared to patients with groin dissection only [25]. In
addition to the well-known surgery-related side effects, it is particularly noteworthy that a
relevant number of patients (approximately 35%) did not receive adjuvant RT at all due to
various reasons and therefore experienced worse outcome. In view of the relatively low
incidence of pelvic nodal involvement, the high surgery-related morbidity and especially
the poor prognosis, pelvic LAE as a staging procedure should be applied more restrictively
in the future in order to prevent unnecessary harm to the majority of mostly older patients.
The same applies to pelvic RT, which is also known to be associated with considerable
toxicity such as genitourinary reaction, sexual dysfunction, skin desquamation and edema
in the lower extremity [17,26].

5. Conclusions

Pelvic metastasis occurred in 18.5% of node-positive VSCC. A relevant risk for pelvic
nodal involvement was only observed from nodal status pN2a and higher. This supports
the omission of pelvic radiotherapy and pelvic surgical staging in patients with only one
intracapsular metastasis or <2 metastases <5 mm. Beyond the nodal status, no sufficient
predictive model for the involvement of the pelvic nodes could be determined. Moreover,
half of the surgically staged and pelvic node-positive patients did not receive adjuvant RT
to the pelvis and therewith experienced a worse outcome. Taking the poor prognosis in
cases of pelvic nodal involvement and the high risk for distant recurrences in this group
into account, additional therapeutic approaches beyond surgery and RT such as systemic
therapies must be evaluated for high risk disease in the future.
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