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Abstract
Background  Adjuvant radiotherapy (aRT) has been shown to reduce the risk of local relapse in vulvar cancer (VC). In this 
multicentre study (OLDLADY-1.2), several Institutions have combined their retrospective data on VC patients to produce a 
real-world dataset aimed at collecting data on efficacy and safety of aRT.
Methods  The primary study end-point was the 2-year-local control, secondary end-points were the 2-year-metastasis free-
survival, the 2-year-overall survival and the rate and severity of acute and late toxicities. Participating centres were required 
to fill data sets including age, stage, tumor diameter, type of surgery, margin status, depth of invasion, histology, grading as 
well technical/dosimetric details of radiotherapy. Data about response, local and regional recurrence, acute and late toxici-
ties, follow-up and outcome measures were also collected.
Results  One hundred eighty-one patients with invasive VC from 9 Institutions were retrospectively identified. The major-
ity of patients were stage III (63%), grade 2 (62.4%) squamous carcinoma (97.2%). Positive nodes were observed in 117 
patients (64.6%), moreover tumor diameter > 4 cm, positive/close margins and depth of invasion deeper than 5 mm were 
found in 59.1%, 38.6%, 58% of patients, respectively. Sixty-one patients (33.7%) received adjuvant chemoradiation, and 120 
(66.3%) received radiotherapy alone. aRT was started 3 months after surgery in 50.8% of patients. Prescribed volumes and 
doses heterogeneity was recorded according to margin status and nodal disease. Overall, 42.5% locoregional recurrences 
were recorded. With a median follow-up of 27 months (range 1–179), the 2-year actuarial local control rate, metastasis free 
and overall survival were 68.7%, 84.5%, and 67.5%, respectively. In term of safety, aRT leads to a prevalence of acute skin 
toxicity with a low incidence of severe toxicities.
Conclusions  In the context of aRT for VC the present study reports a broad spectrum of approaches which would deserve 
greater standardization in terms of doses, volumes and drugs used.

Keywords  Vulvar cancer · Adjuvant radiotherapy · Outcomes · Toxicity

Introduction

Vulvar carcinoma (VC) accounts for 3 to 5% of all gyneco-
logic malignancies and 1% of all cancers in women. [1]. 
Ninety percent of VC histological subtypes are squa-
mous cell carcinoma (SCC), with strong trend toward 

locoregional dissemination [2]. Traditionally, en bloc radi-
cal vulvectomy with bilateral inguino-femoral lymphad-
enectomy has been considered the cornerstone of therapy 
[3, 4]. More conservative approaches have been recom-
mended over the last three decades to reduce treatment 
morbidity and psychosexual impairment without affecting 
prognosis [5]. Nevertheless, after primary treatment, local 
recurrence rates for VC have been reported to be as high 
as 40% at 10 years [6]. Surgical margin and lymph nodes 
involvement, extracapsular nodal disease, tumor size larger 
than 4 cm, lymphovascular invasion, and more than 5 mm 
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depth of invasion are risk factors for vulvar recurrence 
[7–12]. Because the 10-year disease-specific survival rate 
drops from 90% for patients without local failure to 69% 
for individuals with local recurrence [6, 9], preventing 
local failure is crucial. In fact, salvage treatment often 
results in lower curative rates, particularly among patients 
with nodal relapse or locally advanced malignancies at 
the time of recurrence. In this context, adjuvant radiation 
therapy (aRT) has been shown to reduce the risk of local 
relapse [13–20] and intensity-modulated radiation therapy 
(IMRT) together with other inverse-planning approaches 
have become fairly common in the treatment of VC, spar-
ing the organ at risk and allowing for safe dose escalation 
[21, 22]. As a result, multidisciplinary care has emerged as 
an appropriate therapeutic issue tool for patients with VC 
in order to optimize the benefits of technological radiation 
breakthroughs and provide the best possible treatment. The 
prospective clinical studies of the Gynecologic Oncology 
Group (GOG) 37 and GOG 101 demonstrated how a mul-
tidisciplinary treatment strategy could provide the most 
tailored clinical approach [10, 22].With the goal of better 
targeting doses and volumes in radiation treatment and 
establishing a shared standard on which to base future pro-
spective research, a consortium of Italian Radiotherapy 
Centres specialized in the treatment of VC was launched. 
The OLD LADY (ObservationaL Italian studDy on vuL-
var cAncer radical raDiotherapY) trials were authorized 
and carried out within the Gynecological group of Italian 
Association of Radiation Oncology (AIRO Gyn) in col-
laboration with the Multicenter Italian Trials in Ovarian 
cancer (MITO) group, and the Mario Negri Gynecologic 
Oncology Group (MaNGO).

In the current paper, the latter Institutions have com-
bined retrospective data on their patients to produce a 
real-world dataset aimed at collecting data on efficacy and 
safety of adjuvant (chemo) radiation, as well as preparing 
the ground to define the best potential treatment in terms 
of doses and volumes.

Methods

Study design and end‑points

This is a multicenter, retrospective study (OLDLADY-1.2) 
aimed at assessing the efficacy and safety of aRT in 
VC patients treated in 9 Italian Radiation Oncology 
Institutions.

The primary study end-point was the 2-year-local con-
trol, secondary end-points were the 2-year-metastasis free-
survival, the 2-year-overall survival and the rate and severity 
of acute and late toxicities.

Procedures

A specific data set for standardized data collection was 
developed by the Principal Investigators (GM, LT and 
MF). All performed procedures were under the ethical 
standards of the institutional, national research commit-
tee and with the Helsinki declaration. No specific ethi-
cal approval was required for retrospective studies in our 
institution at the time of the data collection. Participating 
centres were required to fill data sets including age, stage, 
tumor diameter, type of surgery, margin status, depth of 
invasion, histology, grading as well technical/dosimetric 
details of radiotherapy. The Margin Status following tumor 
resection (AJCC 8th Edition) was classified as negative 
(R0), microscopic (R1) or macroscopic positive (R2) 
according to absence, microscopic or grossly presence 
of tumor at the surgical margins, respectively. Moreover, 
margins within 8 mm were considered as close, accord-
ing to literature [23–26]. Data about response local and 
regional recurrence, acute and late toxicities, follow-up 
and outcome measures were also collected. Patients have 
to be diagnosed with histological proven primary vulvar 
cancer and have given their informed consent for treatment 
and the use of their clinical data for research or educa-
tional purposes. The toxicity was reported and a poste-
riori scored using the Common Terminology Criteria for 
Adverse Events (CTCAE) version 5 scale [27].

Analysis of data and statistical methods

Data were gathered from the historical database of Radia-
tion Oncologists who took part in the study; data were 
centrally collected at the Radiation Oncology Department 
of Policlinico Gemelli IRCCS, and entered into an elec-
tronic database. The data processing was carried out by 
CC, LT, VL, and GM.

Descriptive statistics were performed on patient, tumor, 
and treatment characteristics. To compare categori-
cal variables and continuous variables the χ2 tests and 
t-tests or Wilcoxon rank sum tests were used, respectively. 
Local control (LC), metastasis free-survival (MFS) and 
overall survival (OS) curves were generated using the 
Kaplan–Meier methods. Actuarial Local control (LC) was 
defined as the time interval between the date of aRT and 
the date of “in site” radiotherapy field relapse/progres-
sion of disease or the date of the last follow-up. Actuarial 
metastasis free-survival (MFS) was defined as the time 
interval between the date of aRT and the date of out of 
field progression or the date of the last follow-up. Overall 
survival (OS) was defined as the time interval between 
the date of aRT and the date of death of disease or the 
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date of the last follow-up. Kaplan–Meier curves were com-
pared using the log-rank test. Univariate and multivariate 
Cox proportional hazards regression models were used to 
ascertain predictors of LC, MFS and OS. All the variables 
were supposed to have a clinically significant impact; as 
a result, rather than using a specific p-value from the uni-
variate analysis as a cut-off, all variables were used for 
either the univariate or multivariate analysis. Statistical 
analyses were performed using IBM SPSS Statistics for 
Windows, version 20 (IBM Corp., Armonk, N.Y., USA).

Results

Patient, tumor, and treatment characteristics

One hundred eighty-one patients with invasive VC treated 
at 9 different Radiation Oncology Institutions were retro-
spectively identified, covering 20-year time interval (Feb-
ruary 2000- November 2019). Table 1 details patient and 
lesion characteristics. Briefly, median age at diagnosis was 
71.5 years (range: 17–90). The majority of patients were 
stage III (N = 114, 63%), grade 2 (N = 113, 62.4%) squamous 
carcinoma (N = 176, 97.2%) with depth of invasion (DOI) 
over 5 mm in 105 (58.0%) patients. Surgery was the primary 
treatment in the overall series.

Seventy three (40.4%) patients underwent wide local 
excision (WLE) or deep partial vulvectomy and 108 (59.6%) 
underwent total deep vulvectomy according to the glossary 
of terminology proposed by Micheletti et al. [28] The surgi-
cal excision encompassed the lesion with a free margin of at 
least 1 cm of clinically normal skin, and removed a portion 
of the vulva in all its thickness from the surface to the uro-
genital diaphragm. Deep partial vulvectomy indicated that 
the vulvar excision was limited to a portion of the vulva, 
whereas deep total vulvectomy denoted the removal of the 
whole vulva. Unilateral and bilateral inguinofemoral lym-
phadenectomy (IFLD) was performed for 17 (9.3%) and 141 
(77.9%) patients, respectively. Five patients (2.7%) received 
sentinel node dissection (SND). In terms of risk factors for 
adjuvant treatment positive inguinal lymph nodes were 
observed in 117 patients (64.6%), moreover tumor diameter 
larger than 4 cm, positive/close margins and depth of inva-
sion deeper than 5 mm were found in 59.1%, 38.6%, 58% of 
patients, respectively (Table 1).

As per adjuvant treatment is concerned, 61 patients 
(33.7%) received adjuvant chemoradiation, and 120 (66.3%) 
received aRT alone. The median time for radiotherapy treat-
ment start was 3 months after surgery in 92 patients (50.8%). 
Distribution of VC features and treatment data according 
to adjuvant scenario (radiotherapy alone versus chemo-
radiation) is reported in Table 2. Younger age, positive 
lymph node status and higher mean dose to tumor bed were 

Table 1   Patient- and tumor characteristics of the study population

AJCC: American Joint Committee on Cancer; n: number; SLNB; 
sentinel lymph node biopsy, IFL; inguinofemoral lymphadenectomy; 
WLE: wide local excision

All patients, n 181

Median age, years (range) 71.5 (17–90)
Surgery
Radical vulvectomy 108 (59.6)
Partial vulvectomy/WLE 73 (40.4)
Unilateral IFL 17 (9.3)
Bilateral IFL 141 (77.9)
SLNB /sampling 5 (2.7)
No lymphadenectomy 16 (8.8)
Missing 2 (1.1)
AJCC prognostic stage group
IA 6 (3.3)
IB 47 (26.0)
II 10 (5.5)
IIIA 55 ( 30.4)
IIIB 39 (21.6)
IIIC 20 (11.0)
IV 4 (2.2)
Pathologic tumor stage
pT1a 15 (8.3)
pT1b 137 (75.7)
pT2 27 (14.9)
pT3 2 (1.1)
Pathologic nodal status
pN0 45 (24.9)
pN +  117 (64.6)
pNx 19 (10.5)
Histology
Squamous cell carcinoma 176 (97.2)
Other 5 (2.8)
Grading
G1 17 (9.4)
G2 113 (62.4)
G3 47 (26.0)
missing 4 (2.2)
Vulvar tumor size
 < 4 cm 74 (40.9)
 > 4 cm 107 (59.1)
Margin status
Negative 111 (61.5)
Close 30 (16.5)
R1 35 (19.3)
R2 5 (2.7)
Depth of invasion
 ≤ 5 mm 71 (39.2)
 > 5 mm 105 (58)
missing 5 (2.8)
Adjuvant treatment
Exclusive radiotherapy 120 (66.3)
Concomitant chemoradiation 61 (33.7)
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registered in patients undergoing chemoradiation compared 
to patients receiving radiotherapy alone. No other differ-
ences in term of tumor characteristics or type of treatment 
were found (Table 2).

Heterogeneity in term of prescribed volumes and doses 
was recorded according to margin status and presence of 

nodal disease in the overall population. In case of negative 
margins, tumor bed received a median dose of 50 Gy/2 Gy 
fraction (range 44–64 Gy), in case of close or R1 or R2 
margins, median doses were 50 Gy/2 Gy fraction (range 
45–66 Gy), 60 Gy/2 Gy fraction (range 54–70 Gy) and 
60 Gy/2 Gy fraction (range 50–70 Gy), respectively. The 

Table 2   Distribution of Vulvar 
Cancer features according to 
adjuvant treatment

a calculated by the t-test, bcalculated by the Chi-square test,cinsufficient data for test
Abbreviations: n: number; SD: standard deviation; Gy: gray; IFN: inguinofemoral lymphadenectomy; VC: 
vulvar cancer; WLE: wide local excision

Radiotherapy N (%) Chemoradiation N (%) p valuea

All lesions 120 (66.3) 61 (33.7)
Age, years
 < 72 49 (40.8) 38 (62.3) 0.006b

 > 72 71 (59.2) 23 (37.7)
Histotype
Squamous 116 (96.6) 60 (98.4) 0.511b

Other 4 (3.4) 1 (1.6)
Vulvar tumor size, cm (%)
 < 4 75 (62.5) 33 (54.1) 0.276b

 > 4 45 (37.5) 28 (45.9)
Depth of Invasion, mm (%)
 < 5 52 (43.3) 21 (34.5) 0.245b

 > 5 66 (5.0) 39 (63.9)
Missing 2 (1.7) 1 (1.6)
Lymph nodes status
negative 58 (48.3) 6 (9.9)  < 0.0001b

positive 62 (51.7) 55 (90.1)
Margin status
Negative 79 (65.8) 32 (52.5) 0.275b

Close 18 (15.0) 12 (19.7)
R1 21 (17.5) 14 (22.9)
R2 2 (1.7) 3 (4.9)
Grading
1 13 (10.8) 4 (6.5) 0.158b

2 78 (65.0) 35 (57.4)
3 26 (21.7) 21 (34.5)
missing 3 (2.5) 1 (1.6)
Tumor bed Total dose, Gy (mean ± SD) 50.5 ± 5.7 53.6 ± 6.1 0.001b

Overall treatment time, days (mean ± SD) 45.8 ± 13.6 48.8 ± 12.7 0.144
Type of vulvar surgery
Radical vulvectomy 67 (55.8) 40 (65.6) 0.208b

Partial vulvectomy/WLE 53 (44.2) 21 (34.4)
Type of nodal surgery
No surgery/sampling/sentinel lymph node 17 (14.2) 4 (6.5) 0.122
IFN/pelvic lymphadenectomy 101 (84.1) 57 (93.4)
missing 2 (1.7) 0
IFN negative node dose, Gy (mean + SD) 48.1 ± 3.7 47.3 ± 2.6 0.164
IFN positive node dose, Gy (mean + SD) 57.8 ± 6.4 56.5 ± 6.4 0.295
Pelvic negative node dose, Gy (mean + SD) 46.9 ± 2.3 46.6 ± 2.3 0.524
Pelvic positive node dose, Gy (mean + SD) 50.0c 55.8 ± 6.8 –
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median total doses administered to negative and positive 
inguinal nodes were 46/1.8 Gy fraction (range 44–65 Gy) 
and 60/2 Gy fraction Gy (range 45–70.4 Gy), respectively. 
The median total doses administered to negative and posi-
tive pelvic nodes were 45/1.8 Gy (range 43.2–50.4 Gy) 
and 52.2 Gy (range 45–65 Gy), respectively. Cisplatin plus 
5-fluorouracil (16 patients, 8.8%) or cisplatin alone (40 
patients, 22%) were the most commonly used drugs for 
chemoradiation. In details, cisplatin (20 mg/m2, 2-h intra-
venous infusion, Days 1–4) and 5-fluorouracil (1000 mg/
m2, 24-h continuous intravenous infusion, Days 1–4) during 
the first and last weeks of radiotherapy, or, in alternative, 
cisplatin (40 mg/m2, 2-h intravenous infusion once a week, 
were administered. No data was collected on the temporary 
or definitive suspension of radiation treatment, as well as on 
the used radiotherapy technique.

Treatment outcomes

Overall, 61 patients (33.8%) relapsed at the tumor bed, 33 
patients (18.2%) at lymph nodes, and 17 patients (9.4%) at 
both sites, totalling 77 recurrences (42.5%). Thirty patients 
(16.5%) developed distant metastases. Median time to vul-
var and nodal recurrence was 14 (range 1–96) and 5 (range 
1–85) months, respectively. As per adjuvant therapy, we reg-
istered 45 (37.5%) tumor bed and 23 (19.1%) lymph node 
failures in patients treated by radiotherapy versus 16 (26.2%) 
tumor bed and 10 (16.3%) nodal relapses in patients treated 
by chemoradiation. No differences in nodal or tumor bed 
relapses according to type of surgery were found (data not 
shown).

With a median follow-up of 27  months (range 
1–179 months), the two-year actuarial LC rate was 68.7% 
(Fig. 1a). Univariate analysis of variables predicting LC 
rate showed that older age was significantly associated with 
a lower probability of LC rate (Table 3). This finding was 
lost at the multivariate analysis (p = 0.163). As per MFS in 
concerned, the two-year actuarial MFS was 84.5% (Fig. 1b). 
Univariate analysis of variables predicting MFS rate showed 
that older age and concurrent chemotherapy were signifi-
cantly associated with a lower MFS rate. At the multivari-
ate analysis age and positive nodal status correlated with 
a worse MFS (Table 3). Lastly, overall survival (OS) was 
67.5% (Fig. 1c). Univariate analysis of variables predicting 
OS rate showed that older age was significantly associated 
with a lower probability of OS rate (Table 3). The impact of 
older age was also confirmed at the multivariate analysis.

Toxicity

Acute and late toxicities were limited to the skin, lympho-
vascular system and vagina. No data on gastrointestinal 
and genitourinary toxicities were collected. Due to the 

Fig. 1   Kaplan–Meier curves: a local control (LC); b metastasis free-
survival (MFS); c overall survival (OS)
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retrospective study design, data were not available for the 
overall series. All grade acute and late skin toxicity were 
recorded in 171 (94.4%) and 101 (57.0%) patients, respec-
tively. The most frequently reported short-term side effects 
were grade 1–2 skin toxicities (71.8%), followed by acute 
localized edema (21.1%). Acute skin toxicity higher than 
grade 2 was reported in 41 patients (22.6%), the majority 
of them (N = 38) had grade 3 and a minority (N = 3) had 
grade 4.

Severe late toxicity rates (grade 3) were reported in 6 
(3.4%) patients, suffering from skin ulcerations (1.7%), 
chronic lymphedema (1.1%) and vaginal stenosis (0.6%). 
No grade 4 late toxicity was recorded.

Discussion

Summary of the main results

The present paper investigates adjuvant (chemo)radiation 
treatment in a large multi-institutional series of VC over a 
20-year time period and evidenced low radiotherapy doses, 
heterogeneity of treatment volumes and reduced chemother-
apy association. A higher than expected locoregional rate of 
relapses (42.5%) and a disappointing two-year actuarial LC 
rate of 68.7% were registered. Despite the risk factors that 
should have led to more aggressive treatment throughout 
the series, the patients appear to be undertreated. Indeed, 
two third of patients had advanced stage, pathologic positive 
lymph nodes, and around 60% had positive/close margins or 
deep invasion, but only one third of patients received chem-
oradiation. The higher toxicity of the combination could 
justify the lower application of chemoradiation in the frail 
setting of postoperative VC. Moreover, the median time to 
start treatment appears to be longer than recommended by 
international guidelines, with half of patients starting radio-
therapy three months following surgery. Furthermore, about 
25% of patients suffered from grade ≥ 3 toxicity leading us 
to speculate that the treatment was halted to recover from 
the toxicity, and that the interruptions may have affected 
recurrence. In term of radiobiology, temporarily treatment 
breaks have an important impact in VC since it is a dis-
ease with high Dprolif (i.e., the dose to compensate 1 day of 
treatment interruption) which would require dose recovery 
for the suspensions. All of the aforementioned factors could 
have influenced the findings of this multicenter trial.

Results in the context of published literature

According to international guidelines, (chemo)radiotherapy 
is often used in the management of patients with locally 
advanced VC as adjuvant therapy following initial surgery 
and is informed by primary tumor risk factors and nodal cm
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surgical pathology [24, 29, 30-Khullar, 31-U. Mahant-
shetty]. However, due to the rarity of the disease and the 
lack of randomized prospective trials, there is still a wide 
variability among institutions in terms of the aRT doses and 
volumes as well in terms of combination with concomitant 
chemotherapy, despite the supporting literature [32-Han]. 
Therefore, the optimal patient selection criteria and adju-
vant therapy regimens to address nodal disease remain a 
challenge. Most of the indications for adjuvant therapy after 
surgery arise from retrospective studies with low number 
of patients, heterogeneous stage of disease, and treatment 
[13–20]. In term of recommendations of adjuvant chemo-
radiotherapy, the literature data considered as major criteria 
the nodal and margin status, nodal extracapsular spread, and 
depth of tumor invasion [20, 24, 29]. As well, minor criteria 
are considered the lympho-vascular space invasion, tumor 
size larger than 4 cm, multifocality, grade 3, anterior tumor 
site, and local recurrence after previous surgery [20, 23, 29, 
33].

The disappointing results in our series could be related 
to the treatment type, mostly radiotherapy alone, under-
weighted considering the high percentage of registered risk 
factors. Indeed, as reported by Gill and coll., in a National 
Cancer Data Base [NCDB] analysis, the adjunction of adju-
vant chemotherapy significantly reduced the risk of death 
in node-positive vulvar carcinoma patients who received 
adjuvant radiotherapy, with a hazard ratio [HR] of 0.62 
(95%CI = 0.48–0.79) [34]. Also delays to postoperative 
radiotherapy were frequent (about 51%) and can be associ-
ated with poorer oncologic outcomes as reported in head and 
neck cancer patients [35].

Indeed, oncologic outcomes of this pooled analysis 
in terms of 5-year OS (59.6%) are comparable with data 
reported in a recent literature review [9] on this topic. On 
the contrary, 2-y-local control is low if compared with Tag-
liaferri et al. data that reported 88.6% at 2 years in a small 
series of 35 patients with squamous vulvar cancer treated 
with adjuvant radiotherapy ± chemotherapy [8]. However, 
as noted by the authors [8], the interdisciplinary tailored 
approach to the care of vulvar cancer benefits the outcomes 
of this series. The frustrating local control in our series fits 
with the large number of registered local failures. Indeed, 
the overall recurrence rate (42.5%) was comparable to the 
rate reported by Zapardiel et al. that in a large series of 1727 
VC registered a total of 41.3% patients recurring, of whom 
27.9% locally and 13.4% distantly [33]. In these Authors 
experience, multivariate analysis showed that factors sig-
nificantly associated with the risk of global recurrence of 
squamous cell VC when adjusted to FIGO stage were age, 
number of positive inguinal nodes, tumor resection mar-
gins, not undergoing chemotherapy, and not undergoing any 
radiotherapy [33]. In our pooled analysis, only old age and 
positive nodal status were associated with poorer outcomes, 

consistently with other reports [33, 36–39]. On the other 
hand, tumor size, deep stromal invasion, margin status, treat-
ment type and time to adjuvant treatment had no impact 
on oncological outcomes. These findings suggest that the 
doses and volumes discrepancies may mask the effect on 
outcomes, emphasizing the importance of shared technical 
guidelines and treatment protocols for VC.

In term of safety, aRT leads to a prevalence of acute skin 
toxicity with a low incidence of severe toxicities. These data 
were comparable with recent data reporting on multidisci-
plinary management of locally advanced VC [9]. Indeed, 
the skin toxicity may pose a barrier to the delivery of proper 
radiation, so high-volume institutions, so high-volume insti-
tutions developing preventive and supportive therapy regi-
mens could be beneficial in the management of this chal-
lenging treatment.

Strengths and weaknesses

This study has some weaknesses, including potential effects 
from occult bias due to the retrospective study design, which 
affected data collection, treatment, and follow-up and under-
powered some analyses because of low number of events. 
Moreover, the already mentioned discrepancies in terms of 
doses and fractions delivery during daily practice is a limit 
for drawing conclusions. The rarity of disease and the lack 
of shared guidelines resulted in the reported disagreement. 
VC, in our opinion, should be treated in experienced centres 
with a large range of available techniques and a large number 
of VC patient referred. Zapardiel et al. reported that the case 
volume at each center was among the factors impacting over-
all survival [33]. Indeed, the discussion of clinical cases in 
an expert multidisciplinary team increases the homogeneity 
of treatment approaches and improves clinical outcomes [8].

One of the strengths of the work is the consortium of 
several Italian centers that deal with this pathology, laying 
the foundations for future multicenter prospective studies. 
We have also added our case series to the retrospective stud-
ies that underline the importance of adjuvant treatment in 
this setting.

Implications for practice and future research

The present paper aims to contribute to discussion and pro-
posal about VC adjuvant treatment issue. Since the lack of 
prospective randomized trials and the rarity of the disease 
contrast an evidence-based approach, patients with VC 
should be enrolled in prospective studies, aimed to focus on 
risk factors to triage patients to treatment escalation when 
deemed appropriate. To uniform the treatment of vulvar 
carcinoma will be crucial the patient’ path of care optimi-
zation, through scheduled multidisciplinary board sessions 
that offer the highest quality of personalized medicine [8]. 
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Nevertheless, a smart tool in patient counselling could be the 
use of predictive models which have proven to be efficacious 
in different context [40–44].

Conclusion

The present study reports a broad spectrum of therapeutic 
options in the context of adjuvant VC, which would deserve 
greater standardization in terms of doses, volumes and drugs 
used. Cooperative prospective studies are worthwhile for 
improving outcomes.
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