
Received: February 6, 2014; Revised: September 11, 2014; Accepted: November 25, 2014

© The Author 2015. Published by Oxford University Press. 

JNCI J Natl Cancer Inst (2015) 107(3): dju426

doi:10.1093/jnci/dju426
First published online January 24, 2015
Article

1 of 12
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any 
medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

a
r
t
ic

le

article

Adjuvant Therapy in Lymph Node–Positive Vulvar 
Cancer: The AGO-CaRE-1 Study
Sven Mahner, Julia Jueckstock, Felix Hilpert, Petra Neuser, Philipp Harter, Nikolaus de Gregorio, 

Annette Hasenburg, Jalid Sehouli, Annika Habermann, Peter Hillemanns, Sophie Fuerst, Hans-

Georg Strauss, Klaus Baumann, Falk Thiel, Alexander Mustea, Werner Meier, Andreas du Bois, Lis-

Femke Griebel, Linn Woelber; for the AGO-CaRE 1 investigators

Affiliations of authors: Department of Gynecology and Gynecologic Oncology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany (SM, LFG, LW); 
Department of Obstetrics and Gynecology, University Hospital Munich Maistrasse, Munich, Germany (JJ); Department of Obstetrics and Gynecology, University 
Medical Center Kiel, Kiel, Germany (FH); KKS Philipps University Marburg, Marburg, Germany (PN); Department of Gynecology and Gynecologic Oncology Kliniken 
Essen-Mitte, Essen, Germany (PH, AdB); Department of Obstetrics and Gynecology, University of Ulm Medical Center, Ulm, Germany (NdG); Department of 
Gynecology and Gynecologic Oncology, University Hospital Freiburg, Freiburg, Germany (AHas); Department of Gynecology, Charité University Medicine Berlin 
Campus Virchow, Berlin, Germany (JS); Department of Obstetrics and Gynecology, University Hospital Magdeburg, Magdeburg, Germany (AHab); Department of 
Obstetrics and Gynecology, Hannover Medical School, Hannover, Germany (PH); Department of Obstetrics and Gynecology, Grosshadern University Hospital, 
Munich, Germany (SF); Department of Gynecology, University Hospital Halle, Halle, Germany (HGS); Department of Gynecology and Gynecologic Oncology, Philipps 
University Marburg, Marburg, Germany (KB); Department of Gynecology, University Hospital Erlangen, Erlangen, Germany (FT); Department of Obstetrics and 
Gynecology, University Hospital Greifswald, Greifswald, Germany (AM); Department of Obstetrics and Gynecology, Evangelical Hospital Duesseldorf, Duesseldorf, 
Germany (WM).

Correspondence to: Sven Mahner, MD, Department of Gynecology and Gynecologic Oncology, University Medical Center Hamburg-Eppendorf, Martinistrasse 52, 
D-20246, Hamburg, Germany (e-mail: s.mahner@uke.uni-hamburg.de).

Abstract
Background: Women with node-positive vulvar cancer have a high risk for disease recurrence. Indication criteria for adjuvant 
radiotherapy are controversial. This study was designed to further understand the role of adjuvant therapy in node-positive 
disease.

Methods: Patients with primary squamous-cell vulvar cancer treated at 29 gynecologic cancer centers in Germany from 1998 through 
2008 were included in this retrospective exploratory multicenter cohort study. Of 1618 documented patients, 1249 had surgical groin 
staging and known lymph node status and were further analyzed. All statistical tests were two-sided.

Results: Four hundred forty-seven of 1249 patients (35.8%) had lymph node metastases (N+). The majority of N+ patients had one 
(172 [38.5%]) or two (102 [22.8%]) positive nodes. The three-year progression-free survival (PFS) rate of N+ patients was 35.2%, and 
the overall survival (OS) rate 56.2% compared with 75.2% and 90.2% in node-negative patients (N-). Two hundred forty-four (54.6%) 
N+ patients had adjuvant therapy, of which 183 (40.9%) had radiotherapy directed at the groins (+/-other fields). Three-year PFS and 
OS rates in these patients were better compared with N+ patients without adjuvant treatment (PFS: 39.6% vs 25.9%, hazard ratio 
[HR] = 0.67, 95% confidence interval [CI[= 0.51 to 0.88, P = .004; OS: 57.7% vs 51.4%, HR = 0.79, 95% CI = 0.56 to 1.11, P = .17). This effect 
was statistically significant in multivariable analysis adjusted for age, Eastern Cooperative Oncology Group, Union internationale 
contre le cancer stage, grade, invasion depth, and number of positive nodes (PFS: HR = 0.58, 95% CI = 0.43 to 0.78, P < .001; OS: 
HR = 0.63, 95% CI = 0.43 to 0.91, P = .01).

Conclusion: This large multicenter study in vulvar cancer observed that adjuvant radiotherapy was associated with improved 
prognosis in node-positive patients and will hopefully help to overcome concerns regarding adjuvant treatment. However, outcome 
after adjuvant radiotherapy remains poor compared with node-negative patients. Adjuvant chemoradiation could be a possible 
strategy to improve therapy because it is superior to radiotherapy alone in other squamous cell carcinomas.

http://www.oxfordjournals.org/
mailto:s.mahner@uke.uni-hamburg.de?subject=
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Even large gynecologic cancer centers around the world treat 
only a few patients with vulvar cancer, a rare disease with two 
to four women diagnosed per 100 000 per year (1). In contrast 
to most other malignancies, the incidence of vulvar cancer has 
recently been rising, leading to increased clinical and scientific 
interest to improve therapeutic options (2,3).

Patients` prognosis is mainly determined by lymph node 
status: Five-year disease-specific survival ranges between 70% 
and 95% in patients with negative inguino-femoral lymph nodes 
and decreases to 25% to 41% if groin nodes are affected (1,4–6). 
Adjuvant radiotherapy after surgical excision of the primary 
tumor and inguino-femoral lymphadenectomy was shown to 
improve prognosis in patients with nodal involvement (7). The 
prognostic impact of the number of affected lymph nodes and 
subsequent benefit of irradiation, however, are controversial (8,9).

The importance of a single intranodal lymph node metas-
tasis is particularly unclear. A  potential benefit of adjuvant 
radiotherapy to groins and pelvis was demonstrated for patients 
with two or more affected nodes by Homesley et  al., but was 
not observed for women with only one metastasis (7,10). More 
recent analyses provide evidence that already one intracapsular 
macrometastasis (>2 mm) can lead to impaired prognosis com-
pared with node-negative disease (11), and patients might ben-
efit from adjuvant radiotherapy (6,8). A major discrepancy also 
prevails between international guideline recommendations: 
While most international guidelines advise irradiation from two 
or more affected lymph nodes, German guidelines recommend 
adjuvant radiotherapy to the groins and pelvis only in patients 
with three or more positive nodes, one metastasis bigger than 
10 mm or extracapsular spread (12,13).

Conduction of a well-designed prospective study in a disease 
as rare as vulvar cancer is extremely difficult. To further under-
stand the role of adjuvant therapy and investigate current treat-
ment practice, we conducted this large exploratory multicenter 
cohort study prior to planning a possible prospective trial.

Methods

Patients

Patients with primary or recurrent squamous cell vulvar cancer 
stage IB-IV (Union internationale contre le cancer-tumor, node, 
metastasis [UICC-TNM]-classification and stage-groupings 
version 6)  treated at 29 Arbeitsgemeinschaft Gynäkologische 
Onkologie (AGO) cancer centers between 1998 and 2008 were 
eligible for the Chemo and Radiotherapy in Epithelial Vulvar 
Cancer (CaRE-1) study (14). Participating institutions could 
include all patients with the diagnosis of invasive vulvar can-
cer greater than stage pT1a independent of the mode and initial 
place of treatment. Patients who were initially treated else-
where and for disease recurrence in a study center could also be 
included. Case selection was in the responsibility of the centers 
and based on their individual documentation systems. Patients 
with benign or precursor lesions, nonsquamous neoplasia of the 
vulva, verrucous vulvar cancer, or those with secondary cancers 
interfering with the treatment of vulvar cancer were not eligible. 
Patients had to be age 18 years or older.

Data collection was performed retrospectively between 
February and December 2011. Documentation and analysis was 
done through a newly designed centralized database by the AGO 
study group. Surgery reports and histological diagnoses blinded 
to patient identifiers were sent to the study office on request 
with in-house monitoring. The study protocol was approved by 
local ethics committees at each center (leading vote: Hamburg 

[reference number PV3658]) and registered with clinicaltrials.
gov (NCT01304667). Patients provided written informed consent 
to access their medical records for scientific analysis at first con-
tact with the respective study center. Therefore, no individual 
consent for the current retrospective analysis was needed.

In the database, tumor characteristics as well as aspects of sur-
gical and nonsurgical treatment were collected including: TNM 
stage, tumor size, depth of invasion, grade, number and localiza-
tion of lymph nodes involved, size of nodal metastasis, surgical 
therapy of vulva and nodes, pathological resection margin, total 
dose and fields of irradiation, and, if applicable, agent and dos-
age of chemotherapy as well as date and treatment of recurrent 
disease and/or date of last contact or death. Furthermore, patient 
characteristics as Eastern Cooperative Oncology Group (ECOG)  
performance status and clinically significant comorbidities were 
documented. To account for possible bias from informative miss-
ing values, we introduced the category “unknown” for each vari-
able to keep all patients in the analysis. Supplementary Table 1 
(available online) lists the number of missing values per patient, 
Supplementary Table 2 (available online) opposes patients with 
three or fewer and more than three missing values.

Statistical Analysis

All analyses were conducted using SAS software version 9.2 
(SAS Institute Inc., Cary, NC); tests were two-sided, P values less 
than or equal to .05 were considered statistically significant. The 
chi-square test was used to compare categorical data, the inde-
pendent samples t test for comparing continuous data between 
subgroups.

Time-to-event data were analyzed using the Kaplan-Meier 
method, the log-rank test was used to compare survival distri-
butions between groups. Trends in survival related to the num-
ber of affected lymph nodes were investigated by means of the 
log-rank test for trend. For survival analysis only N+ patients 
with radiotherapy directed at the groins+/-pelvis+/-other fields 
were included and compared with N+ patients without adju-
vant radiotherapy. Patients older than age 90 years (n = 4) were 
excluded from survival analysis to reduce a potential outcome 
bias. Overall survival was defined as the time from primary 
diagnosis to death from any cause. Survivors were censored 
on the last date they were known to be alive. Progression-free 
survival was defined as the time from primary diagnosis to dis-
ease progression or death from any cause. Survivors without 
progression were censored on the last date they were known 
to be alive. Cox proportional hazards models, including known 
clinicopathologic prognostic factors and adjuvant treatment, 
were used to identify prognostic relevance for survival (OS, 
PFS) by estimating hazard ratios with 95% confidence intervals. 
Proportional hazards assumptions were verified by global and 
covariable-specific tests based on scaled Schoenfeld residuals 
and by graphic residual analysis.

Competing risk analyses (15,16) and propensity score mod-
els with inverse probability of treatment weighting (IPTW) to 
account for multiple confounding were applied. Both methods 
are elucidated in the Supplemental Material (available online) 
(17–19).

Results

In total, 1618 patients were documented in the database. In 1400 
patients, the lymph node status was known. Patients with only 
clinical, radiological, or bioptic lymph node staging (n  =  151) 
were excluded and further analysis limited to those with 

http://jnci.oxfordjournals.org/lookup/suppl/doi:10.1093/jnci/dju426/-/DC1
http://jnci.oxfordjournals.org/lookup/suppl/doi:10.1093/jnci/dju426/-/DC1
http://jnci.oxfordjournals.org/lookup/suppl/doi:10.1093/jnci/dju426/-/DC1
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surgical groin staging and known lymph node status (n = 1249): 
447 (35.8%) node-positive (N+) patients with inguino-femoral 
lymphadenectomy (LAE) and 802 (64.2%) node-negative (N-) 
patients with inguino-femoral LAE or sentinel procedure (SLN) 
only (Figure 1). LAE included resection of lymph nodes above and 
below the cribriform fascia. If a tumor with a diameter smaller 
than or equal to 20 mm was located strictly lateral with a dis-
tance of 1 cm or more to the midline, unilateral LAE or SLN was 
considered safe in cases with clinically negative contralateral 
groin. In all other cases, a bilateral LAE or SLN was indicated. 
The majority of N+ patients had one (172 [38.5%]) or two (102 
[22.8%]) positive nodes. Detailed characteristics are displayed in 
Table 1. Patient characteristics of the 151 excluded patients are 
listed in Supplementary Table 3 (available online).

Most of the patients in the study cohort (1124/1249, 90.0%) 
had localized tumors (pT1b/pT2) and complete tumor resection 
(1022/1249, 81.8%). The majority received bilateral groin dissec-
tion (919/1249, 73.6%). Median number of excised groin nodes 
per patient was 15 (interquartile range [IQR] = 10–19), including 
patients with unilateral procedures and primary and second-
ary surgeries. Eighty-five of 802 (10.6%) node-negative patients 
had an SLN procedure only. Four hundred forty-seven of 1249 
(35.8%) patients had lymph node metastases (N+). Table 2 dis-
plays the treatment characteristics of the node-positive patients 
with regard to the number of nodes affected. Altogether, 54.6% 
(244/447) N+ patients received adjuvant therapy; the major-
ity (206/244, 84.4%) was treated with radiotherapy, while 13.5% 
(33/244) received concomitant chemoradiation. The most fre-
quently applied cytostatic agent was cisplatin (in 72.7% [24/33] 
as single agent, in 6.1% [2/33] as combination therapy). Radiation 
therapy was applied heterogeneously particularly in terms of 
treatment volume and included the inguinal nodes in 183 of the 
239 patients (40.9% of all 447 node-positive patients) with adju-
vant (chemo)radiation and both the inguinal and pelvic nodes 
(standard treatment as per Homesley [7]) in 117 of 239 cases, the 
latter being a subset of the 183 patients. Sixty-six of 239 patients 
received adjuvant therapy to the inguinal nodes without a pelvic 
field. Target-specific doses were not collected in the database. 
The median total dose applied in all N+ patients with adjuvant 
radiotherapy (n = 239) regardless of the fields irradiated was 50.4 
Gy (IQR = 50.4–58.4, 34 missing). The N+ patients with adjuvant 
radiotherapy directed to the groins (+/-vulva) or the groins and 
pelvis (+/-vulva) (n = 183) also received a median total dose of 
50.4 Gy (IQR = 50.4–56.4, 14 missing). Supplementary Tables 4–7 
(available online) summarize the characteristics of patients 
with and without adjuvant therapy for each nodal subgroup. 
Variables differing statistically significantly between treatment 
groups across all nodal subgroups could not be identified, most 
likely because of small subgroup sizes lacking power for statisti-
cal significance. However, a consistent difference in age and per-
formance status between treatment groups could be observed 
across subgroups revealing that patients of younger age and bet-
ter constitution were more likely to receive adjuvant treatment 
than not.

Median follow-up in the study cohort (n  =  1249) was 
39.4 months (95% confidence interval [CI] = 36.8 to 43.2, IQR = 11.8–
71.4). Disease recurred in 360 of 1249 patients after a median of 
12.6 months. Table 3 describes localization of disease recurrence 
with regard to nodal involvement. While 89 N+ patients had vul-
var recurrence only, 25 (28.1%) of these had previously received 
adjuvant radiotherapy to the vulva (+/-other fields).

Three-year progression-free survival (PFS) rate of N+ patients 
was 35.2%, compared with 75.2% in N- patients (P < .001) 
(Figure  2A); three-year overall survival (OS) rates were 56.2% 

and 90.2%, respectively (P < .001) (Figure 2B). Altogether 267 of 
1249 patients died, 136 (50.9%) clearly disease related; 87 of 267 
(32.6%) deaths were indicated as “death from unknown cause,” 
and 44 of 267 (16.5%) as “death from other causes.” Of these 131 
not clearly disease-related deaths, 72 occurred in the N+ and 59 
in the N- cohort.

Clear trends of decreasing PFS and OS in patients with 
increasing numbers of lymph node metastases were observed 
(P < .001, by two-sided log-rank tests for trend). Three-year PFS 
rates were 47.6% (95% CI = 38.9% to 55.8%) in patients with one, 
27.6% (95% CI  =  18.0% to 38.1%) in patients with two, 33.1% 
(95% CI = 20.4%to 46.3%) in patients with three, and 21.2% (95% 
CI = 12.0% to 32.2%) in patients with more than three positive 
lymph nodes; three-year OS rates were 72.8% (95% CI = 64.0% to 
79.8%), 50.1% (95% CI = 37.1% to 61.8%), 44.8% (95% CI = 30.2% to 
58.5%), and 33.0% (95% CI = 20.0% to 46.5%), respectively.

For the analysis of adjuvant radiotherapy and disease recur-
rence, only patients younger than age 90 years with radiother-
apy directed at the groins+/-pelvis+/-vulva (n = 183) or without 
adjuvant radiotherapy (n = 165) were included. Three-year PFS 
rate in N+ patients receiving adjuvant therapy was statistically 
significantly better compared with N+ patients without adju-
vant treatment (39.6% vs 25.9%, HR = 0.67, 95% CI = 0.51 to 0.88, 
P = .004), whereas the difference in three-year OS rate was statis-
tically not significant (57.7% vs 51.4%, HR = 0.79, 95% CI = 0.56 to 
1.11, P = .17) (Figure 3). Similar results were obtained after con-
trol for multiple confounding by inverse probability of treatment 
weighting (IPTW) based on the propensity score (PFS: 39.7% vs 
24.5%, HRIPTW = 0.65, 95% CI = 0.49 to 0.86, PIPTW = .003; OS: 57.6% 
vs 51.9%, HRIPTW = 0.80, 95% CI = 0.55 to 1.15, PIPTW = .22).

Supplementary Figures 1–4 (available online) show the corre-
sponding competing risk graphics with similar results regarding 
cancer-related outcomes compared with the overall analyses.

Looking at adjuvant therapy by univariate subgroup analysis 
with regard to the number of affected nodes, PFS rate was sta-
tistically significantly higher for patients with adjuvant radio-
therapy in case of two or more affected nodes. The hazard ratio 
was 0.44 in patients with two positive nodes (95% CI = 0.25 to 
0.78, P = .004) (Figure 4A); the hazard ratio was 0.37 in patients 
with three (95% CI  =  0.18 to 0.74, P  =  .004), and it was 0.45 in 
patients with more than three positive nodes (95% CI = 0.25 to 
0.82, P  =  .007). With control for multiple confounding, HRsIPTW 
were 0.44 (95% CI = 0.25 to 0.78, P = .005) in patients with two, 
0.42 (95% CI = 0.22 to 0.83, P = .01) in patients with three, and 0.50 
(P = .02, 95% CI = 0.28 to 0.88) in patients with more than three 
three positive nodes (Figure  4B). Regarding the size of metas-
tasis and subsequent better outcome with adjuvant treatment, 
a cutoff value in the subgroup of patients with only one posi-
tive node could not be identified. In multivariable analysis of 
the different nodal subgroups (adjustment for age, ECOG, UICC 
[Union internationale contre le cancer] stage, grade, and inva-
sion depth) adjuvant radiotherapy was associated with better 
PFS (HR = 0.88, P = .67 [95% CI = 0.50 to 1.56]/HRIPTW = 0.93, P = .79 
[95% CI = 0.51 to 1.67] in patients with one, HR = 0.31, P = .005 
[95% CI = 0.14 to 0.71]/HRIPTW = 0.24, P < .001 [95% CI = 0.11 to 0.56] 
in patients with two, HR = 0.40, P =  .05 [95% CI = 0.16 to 0.98]/
HRIPTW  =  0.32, P  =  .009 [95% CI  =  0.13 to 0.79] in patients with 
three, and 0.52, P = .09 [95% CI = 0.24 to 1.10]/HRIPTW = 0.44, P = .10 
[95% CI = 0.17 to 1.17] in patients with more than three posi-
tive nodes) reaching statistical significance only in patients with 
two or three positive nodes, for both the naïve and confounder-
adjusted estimates.

In multivariable analysis of the node-positive patients with 
adjuvant radiotherapy directed to the groins+/-pelvis+/-vulva 

http://jnci.oxfordjournals.org/lookup/suppl/doi:10.1093/jnci/dju426/-/DC1
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(n  =  183) and those without adjuvant radiotherapy (n  =  165) 
adjusted for age, ECOG, UICC stage, grade, invasion depth, and 
number of positive nodes, the effect of adjuvant therapy on 
PFS and OS remained consistent (PFS: HR = 0.58 [95% CI = 0.43 
to 0.78, P < .001]/HRIPTW = 0.58 [95% CI = 0.42 to 0.79, P =  .001], 
OS: HR = 0.63 [95% CI = 0.43 to 0.91, P = .01]/HRIPTW = 0.67 [95% 
CI = 0.44 to 1.00, P = .05]) (Table 4; Supplementary Table 8, avail-
able online). Besides adjuvant treatment, the number of positive 
nodes was also an independent prognostic factor for PFS and 
OS as well as age for OS. Testing for interactions between the 
effect of adjuvant therapy and number of affected lymph nodes 
or age did not yield statistically significant results (interaction 
with number of nodes [PFS: P = .16; OS: P = .29], interaction with 
age [PFS: P =  .94; OS: P =  .23]). Multivariable analyses with cat-
egorized age (Supplementary Table 9, available online) showed 
similar results to those including age as a continuous covariable.

Of note, some variables had a considerable amount of miss-
ing values (assigned to the category “unknown” for analysis): 
ECOG in 123 patients (35.3%), tumor stage in one (0.3%), age in 
one (0.3%), depth of invasion in 157 (45.1%), grade in seven (2.0%), 
and number of positive nodes in 15 patients (4.3%). Multivariable 
analyses excluding ECOG and depth of invasion showed, how-
ever, consistent results regarding adjuvant radiotherapy (adju-
vant therapy vs none PFS: HR = 0.52, 95% CI = 0.39 to 0.70, P < .001; 
OS: HR = 0.58, 95% CI = 0.40 to 0.84, P = .004). Further multivari-
able analyses including cause-specific endpoints are presented 
in Supplementary Tables 10–12 (available online). Corresponding 
to the results of the overall analyses, adjuvant therapy was 
identified as a statistically significant predictor in multivariable 

analyses for cancer-related PFS and survival (adjuvant therapy 
vs none PFS: HR = 0.58, 95% CI = 0.42 to 0.81, P = .001; survival: 
HR = 0.59, 95% CI = 0.36 to 0.97, P = .04) (Supplementary Table 10, 
available online). All results of the confounder-adjusted models 
by IPTW supported the unadjusted findings.

Discussion

The present study analyzes current clinical practice and indi-
cation criteria of adjuvant treatment in node-positive vulvar 
cancer. It represents a large multicenter cohort where adjuvant 
radiotherapy is associated with better outcome in node-positive 
patients.

Even though lymph node metastases are clearly the most 
important prognostic factor in vulvar cancer and outcome 
is already impaired with only one affected node, parameters 
determining indication of adjuvant radiotherapy after groin 
dissection are highly controversial and remain subject of 
discussion (6,9,11). In the 1980s, the Gynecologic Oncology 
Group published GOG37, investigating the value of pelvic lym-
phadenectomy compared with irradiation of groins and pel-
vis after vulvectomy and inguino-femoral lymphadenectomy 
in a group of 114 patients (7). A  survival benefit for patients 
with two or more positive groin nodes could be observed in 
the irradiation group. Even after more than 20 years, discus-
sion on the study design and interpretation of these results is 
ongoing. The main reasons for reservation to generally imple-
ment adjuvant inguinal and pelvic radiotherapy are a higher 
pelvic recurrence rate observed in the radiation group (6.8% 

Figure 1.  Patient characteristics and treatment diagram. CT = chemotherapy; LN = lymph node; Tx = therapy; RT = radiotherapy; RCT = radiochemotherapy.

http://jnci.oxfordjournals.org/lookup/suppl/doi:10.1093/jnci/dju426/-/DC1
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vs 1.8% in the surgery group) and the fact that no adjuvant 
radiotherapy to the groins was applied in the surgery group 
despite positive groin nodes, with a high rate of groin recur-
rences (23.6%) in this group and consecutive poor outcome. 
The positive effect of radiotherapy on survival in GOG37 might 
therefore be mainly gained by irradiation of the groins and not 
the pelvis with the latter being a potential overtreatment in 
patients with low risk of pelvic metastasis. This idea is espe-
cially present in patients with two positive groin nodes since 
risk for pelvic disease appears to increase substantially from 
three or more affected groin nodes (20). Although not sup-
ported by high-level evidence, some people therefore argue 
for surgical assessment of the pelvic nodes in patients with 
positive groins and application of pelvic radiation only in case 
of metastasis in this area (21). These aspects, however, can 
only partially explain the poor penetrance of GOG37 results 

we observed, especially with only 61.7% of the patients with 
three or more affected nodes receiving adjuvant radiotherapy 
to the groins.

Our study could not identify uniform indication crite-
ria for adjuvant treatment when comparing node-positive 
patients receiving treatment with those who did not: Despite 
negative guideline recommendation, almost half of the 
patients with one positive node underwent adjuvant treat-
ment without having larger nodal metastases. Treatment 
criteria in the other nodal groups were similarly ambiguous. 
Heterogeneity might partially be explained by the assumedly 
high number of elderly vulvar cancer patients with clinically 
significant comorbidities, as well as the orphan status of the 
disease. This could result in individualized treatment deci-
sions rather than institutional standard approaches. Younger 
patients received adjuvant therapy more frequently than 

Table 2.  Treatment characteristics of node-positive patients (n = 447)

Characteristic N+ (n = 447) 1 pos LN (n = 172) 2 pos LN (n = 102) 3 pos LN (n = 62) >3 pos LN (n = 87)
Unknown number of 
positive LNs (n = 24)

No Tx
  Number of pts 169 (37.8%) 86 (50.0%) 34 (33.3%) 18 (29.0%) 25 (28.7%) 6 (25.0%)
Neoadjuvant Tx
  Number of pts 3 (0.7%) 1 (0.6%) 1 (1.0%) 1 (1.6%) 0 0
Unknown Tx
  Number of pts 31 (6.9%) 8 (4.7%) 10 (9.8%) 5 (8.1%) 5 (5.8%) 3 (12.5%)
Adjuvant Tx
  Number of pts 244 (54.6%) 77 (44.8%) 57 (55.9%) 38 (61.3%) 57 (65.5%) 15 (62.5%)
Radio/chemotherapy*
  Radiotherapy only 206 (84.4%) 74 (96.1%) 48 (84.2%) 32 (84.2%) 40 (70.2%) 12 (80.0%)
  Chemotherapy  

  only
5 (2.1%) 1 (1.3%) 1 (1.8%) 0 3 (5.3%) 0

  Radio-  
  chemotherapy

33 (13.5%) 2 (2.6%) 8 (14.0%) 6 (15.8%) 14 (24.6%) 3 (20.0%)

Radiation field†
  Groins +/- vulva 66 (27.6%) 26 (34.2%) 16 (28.6%) 8 (21.1%) 14 (25.9%) 2 (13.3%)
  Groins and pelvis  

  +/- vulva
117 (49.0%) 34 (44.7%) 31 (55.4%) 19 (50.0%) 26 (48.2%) 7 (46.7%)

  Pelvis +/- vulva 12 (5.0%) 5 (6.6%) 2 (3.6%) 2 (5.3%) 3 (5.6%) 0
  Vulva only 8 (3.4%) 5 (6.6%) 1 (1.8%) 1 (2.6%) 0 1 (6.7%)
  Other (vagina) 2 (0.8%) 0 1 (1.8%) 1 (2.6%) 0 0
  Unknown 34 (14.2%) 6 (7.9%) 5 (8.9%) 7 (18.4%) 11 (20.4%) 5 (33.3%)
Median LN  

 � metastasis  
diameter, mm 
(range)

20 (1 – 100) 8 (1 – 70) 20 (2 – 80) 30.5 (8 – 100) 35 (12 – 70) 29 (29 – 29)‡

* All percentages refer to columns. Percentages refer to patients who received adjuvant treatment. LN = lymph node; N+ = node-positive patients; Tx = therapy.

† Percentages refer to patients who received adjuvant (chemo)radiation.

‡ Only one known LN metastasis diameter.

Table 3.  Localization of disease recurrence with regard to nodal involvement

Localization of disease recurrence Total (n = 1249) 360 recurrences N- (n = 802) 169 recurrences N+ (n =447) 191 recurrences

Vulva (+/- other localizations) 266 132 134
  thereof vulva only 200 111 89
Groins (+/- other localizations) 103 39 64
  thereof groins only 43 24 19
Pelvis (+/- other localizations) 31 10 21
  thereof pelvis only 5 2 3
Distant (+/- other localizations) 68 16 52
  thereof distant only 17 1 16
Unknown 8 5 3
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older patients, interaction analysis between age and treat-
ment effect, however, did not reveal a significant interaction. 
To account for selection bias and potential confounding, we 
performed a propensity score analysis. Results were similar 
to the overall analysis, confirming the association of adju-
vant radiotherapy with improved outcome for node-positive 
vulvar cancer.

Despite the fact that only half of the patients in the “adju-
vant radiotherapy” group received the “Homesley schema” of 
pelvic field, bilateral inguinal nodes ± vulva, the results of our 

study suggest that adjuvant radiotherapy is associated with 
better outcome in patients with two or more positive lymph 
nodes in univariate and multivariable analysis. Outcome 
might have been even better if treatment had been more 
standardized and comprehensive. In line with the findings of 
GOG37, our results will hopefully help to overcome concerns 
regarding the reliability of the study and improve guideline 
adherence.

Unfortunately, the situation of patients with single lymph 
node metastasis remains unclear. Prognosis was statistically 

Figure 2.  Lymph node status and outcome. A) Progression-free survival. B) overall survival. P values were calculated using the two-sided log-rank test. CI = confidence 

interval; HR = hazard ratio; N- = node-negative; N+ = node-positive; OS = overall survival; PFS = progression-free survival.
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significantly impaired in this subgroup in our study as well 
as in other published series (22), but we could not observe a 
statistically significant difference with and without adjuvant 
radiotherapy. The statistically nonsignificant result of the 
interaction analysis between number of positive nodes and 
treatment effect might, however, suggest a potential posi-
tive effect of adjuvant radiotherapy in node-positive vulvar 
cancer irrespective of the number of affected lymph nodes. 
Even though the present study represents a very large mul-
ticenter population, the subgroup of 77 patients with a sin-
gle positive node receiving adjuvant radiotherapy might be 

too small to show a statistically significant treatment effect, 
especially if such an effect is potentially restricted to a frac-
tion of single node-positive patients. A  recently published 
analysis of 75 patients from the Netherlands could likewise 
not demonstrate a benefit of adjuvant radiotherapy in these 
patients while a Surveillance Epidemiology and End Results 
(SEER) analysis observed more favorable five-year survival 
in patients with one positive lymph node undergoing radio-
therapy compared with patients without adjuvant treatment 
(8,23). In the SEER analysis, however, size and characteris-
tics of the nodal metastases were not known. Some previous 

Figure 3.  Progression-free survival (A) and overall survival of (B) node-positive patients with regard to adjuvant radiotherapy to the groins +/-pelvis +/-vulva. P values 

were calculated using the two-sided log-rank test. CI = confidence interval; HR = hazard ratio; OS = overall survival; PFS = progression-free survival; Tx = therapy.
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analyses have suggested a relation between size of nodal 
metastasis and therapeutic benefit that could not be repro-
duced in our cohort (24,25).

Another notable result of our study is that prognosis of 
patients with node-positive disease remains poor even after 
adjuvant treatment. Improvement of adjuvant therapy is 
therefore urgently needed, especially with the increasing inci-
dence of vulvar cancer (26). A possible option to improve prog-
nosis might be an intensified adjuvant treatment in analogy 
to other squamous cell cancers such as anal or cervical can-
cer applying chemoradiation instead of radiotherapy alone. 
There have already been small series of adjuvant chemora-
diation in vulvar cancer showing promising activity of the 
combined treatment (27). This and especially the encouraging 
response rates from studies on neoadjuvant chemoradiation 
in advanced vulvar cancer encourage further investigation of 
this concept (28,29).

Because of the retrospective design of our study, several 
limitations, especially the potential bias in case selection, 
missing data, and variations in primary management have to 
be acknowledged. However, gathering data of more than 1600 
patients from 29 centers through this project enabled the 
analysis of a meaningful patient cohort in a reasonable time 
frame despite the low incidence of this disease. The reported 
AGO CaRE-1 study will hopefully build the basis for an upcom-
ing prospective randomized international trial investigating the 
role of adjuvant chemoradiation in vulvar cancer. Successful 
operation of such a trial, however, implies substantial logistic 
challenges and will probably take a long time to recruit even 
if performed in widespread international collaboration. Until 

then, large retrospective studies such as the present are essen-
tial and provide important information on a disease as rare as 
node-positive vulvar cancer.
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