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Four‑decade trends in lymph node 
status of patients with vulvar 
squamous cell carcinoma 
in northern Italy
Mario Preti1, Lauro Bucchi  2*, Leonardo Micheletti1, Silvana Privitera3, Monica Corazza4, 
Stefano Cosma1, Niccolò Gallio1, Alessandro Borghi4, Federica Bevilacqua1 & 
Chiara Benedetto1

The 4-decade (1980–2017) trends in lymph node status of patients with vulvar squamous cell 
carcinoma (VSCC) in a province of northern Italy were investigated. Information was collected on 
lymph node dissection, number of lymph nodes dissected, lymph node involvement, and number of 
positive lymph nodes from a series of 760 patients admitted to a tertiary referral centre for vulvar 
disease. The adjusted odds ratios (ORs) for lymph node involvement, for ≥ 2 positive nodes, and for 
a lymph node ratio ≥ 20% were estimated from multiple logistic regression models. The adjusted OR 
for lymph node dissection was greater in the 2000s and 2010s versus the 1980s. The adjusted OR for 
lymph node involvement was 1.36 (95% confidence interval (CI), 0.72–2.60) in the 1990s, 1.31 (95% 
CI, 0.72–2.38) in the 2000s and 1.32 (95% CI, 0.73–2.41) in the 2010s versus the 1980s. The adjusted 
OR for ≥ 2 positive nodes was 1.36 (95% CI, 0.68–2.72), 0.86 (95% CI, 0.44–1.65) and 0.67 (95% CI, 
0.34–1.31), respectively. The adjusted OR for lymph node ratio ≥ 20% was 1.45 (95% CI, 0.62–3.43), 
1.21 (95% CI, 0.54–2.72) and 0.81 (95% CI, 0.35–1.89), respectively. This stagnation indicates the need 
for a serious rethink of the local model for the care of VSCC.

According to many studies from the Western countries, progresses in the outcome of patients with vulvar squa-
mous cell carcinoma (VSCC) have seldom been observed over the last decades1–3. In the Nordic Countries, 
for example, only negligible changes in survival rates have occurred during the period 1964–20033. Between 
1989–2010, 5-year relative survival of Dutch patients has not improved2. In the United States, overall survival 
has stagnated from 1988 to 20071.

There are multiple causes for this situation, including, among others, difficulties in carrying out treatment tri-
als and lack of interest by the pharmaceutical industry in developing effective therapies for rare diseases. However, 
it is likely that the inability to detect VSCC at an earlier stage is another key reason why survival has not increased.

This hypothesis, however, is insufficiently demonstrated. Tumour stage is not routinely recorded in many 
cancer registries both in Europe and elsewhere4,5 and, when available, trend data are often inconsistent. In the 
Netherlands and Norway, for example, fewer patients have been diagnosed with localised disease in the most 
recent birth cohorts2,6. In Denmark and Germany, conversely, the proportion of patients with small-sized and 
localised disease has increased over time7,8. In the United Kingdom, a trend towards earlier tumour stage has 
been reported in younger patients but with an opposite trend in older ones9. In the United States, stage distribu-
tion has remained unchanged for decades1.

Even more disquieting is the situation in southern Europe, where problems with the availability of tumour 
stage data are generalised. In Italy, rare cancers –including vulvar cancer– are omitted from the standard national 
epidemiologic reports10. A monograph dedicated to rare cancers –including vulvar cancer– has reported inci-
dence, survival, and prevalence rates but not tumour stage data nor time trends11.

In this article, we report a study of 4-decade trends in lymph node status of patients with VSCC in northern 
Italy. The study was based on the clinical case records of admissions to a comprehensive tertiary referral centre 
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for vulvar disease. The endpoints included: (1) the prevalence of patients with lymph node involvement, the 
strongest prognostic factor for VSCC12–18 and (2) the distribution by number of positive nodes, one of the most 
important independent predictors of clinical outcome19–23.

Methods
Rationale.  The databases of tertiary referral centres form the basis of several national24 and international25–27 
registries of rare and understudied malignancies, including VSCC28, all over the world. Particularly in southern 
Europe, under the conditions described above, archival clinical records stored in tertiary referral centres repre-
sent irreplaceable research resources29. Tertiary referral centres receive patients from all community hospitals 
and these, in turn, from a number of public and private offices. This referral system lowers the risk of patient 
selection27.

Setting.  This study belongs to a broader systematic investigation on VSCC. The project includes nationwide 
incidence and survival studies as well as high-resolution studies on diagnosis and treatment of the disease at two 
tertiary referral centres for vulvar disease, one situated in the Department of Medical Sciences of the University 
of Ferrara and the other in the St. Anna Hospital, i.e., the section of Obstetrics and Gynaecology of the Depart-
ment of Surgical Sciences of the University of Torino.

This study was performed at the latter institution. The catchment area of the St. Anna Hospital is the province 
of Torino, which currently has a female population of 1.172.000. Patients are referred from all gynaecology offices 
and 12 gynaecology departments of the community hospitals. According to an estimate from the Piedmont 
Cancer Registry, the St. Anna Hospital sees 59% of incident VSCC cases in the province. The clinical protocols 
in use are described in other papers30. Of note for this study, the implementation of the sentinel lymph node 
biopsy has been submitted to the Institutional Review Board but the approval is still pending. So far, sentinel 
lymph node biopsy without complete lymph node dissection has never been performed. Lymph nodes were 
assessed for metastatic disease using ultrastaging with the hematoxylin and eosin (H&E) staining for the whole 
study duration. Over the same time period, no patients underwent neoadjuvant therapy.

Data.  Trained personnel retrospectively reviewed the records of VSCC patients who were diagnosed up until 
31 December 2017. The data used for the present study were recorded at the time of patient admission and at 
primary treatment. In case of multiple diagnoses, the index lesion was selected. Seven hundred and ninety-nine 
consecutive VSCC patients were identified. Twenty-four patients diagnosed during the 1970s and 15 with miss-
ing information for the dependent variables were excluded leaving 760 patients eligible for the study.

Objective.  The primary objective of the study was to determine whether any time trend in lymph node 
involvement and number of positive nodes had occurred among patients presenting at our institution in the 
4-decade period between 1980 and 2017. Preliminarily, we evaluated the time trend in the proportion of patients 
undergoing lymph node dissection and in the number of nodes dissected.

Design.  The time trends in lymph node involvement and number of positive nodes were evaluated among 
patients undergoing lymph node dissection.

The association of time period with the likelihood of lymph node involvement was adjusted for the follow-
ing potential confounding factors: patient age15,17, tumour size12, and depth of stromal invasion31, all reported 
to be strong independent determinants of the risk of lymph node metastasis18; disease location, because of the 
increasing incidence of clitoral VSCC32 and its association with more frequent spread to lymph nodes33; and 
number of nodes dissected34,35.

The association of time period with the number of positive lymph nodes was assessed with a sensitivity analy-
sis. Three different approaches were used to make allowance for the variation in the number of nodes dissected: 
(1) adjusting the association for the number of nodes dissected classified as ≤ 10 or > 10, a cut-off value of strong 
prognostic significance34,35; (2) building a second model after exclusion of patients with ≤ 10 nodes dissected; 
and (3) using the lymph node ratio (LNR), defined as the number of positive nodes divided by the total number 
of nodes dissected28,36, as a third end-point.

Data analysis.  The independent variable –the calendar year– was categorised into decades (1980s, 1990s, 
2000s, 2010s), as this was assumed to be the most objective way to treat the variable. With respect to the depend-
ent variables, we used the following criteria: the lymph node involvement was categorised as absent or present 
(no, yes); the number of positive nodes was categorised as 0–1 or ≥ 220 and 0–2 or ≥ 319,21, with two separate 
multivariate analyses being performed; and the LNR was categorised into < 20% or ≥ 20%, since patients with the 
latter characteristics are at increased risk of relapse and cancer-related death36.

With respect to the adjusting variables, patient age was treated as a continuous variable. For categorising 
tumour size, we adopted the cut-off value of 2 cm (≤ 2, > 2) according to the FIGO staging37. For the depth of 
stromal invasion, we used the cut-off value of 5 mm (≤ 5, > 5) for its strong association with overall survival31. 
Disease location was categorised as clitoral or other. The categorisation of the number of lymph nodes dissected 
and the related criteria are provided in the above Design section.

Differences in proportions were assessed with the chi-square test for trend, and differences in distribution 
with the Kruskal–Wallis test. The level of statistical significance was set at P < 0.05. Multivariate analysis was 
performed using multiple logistic regression models adjusted for the abovementioned potential confounding 
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factors. All variables were forced into the models. In all models, statistical significance was set at P < 0.10. P 
values > 0.05 and < 0.10 were considered to indicate a borderline level of significance.

Ethics issues.  The study was approved by the Ethics Committee at the IRST (ID: IRST100.37). The Ethics 
Committee waived the requirement of informed consent form for this study due to its retrospective nature and 
because the analysis was an audit using anonymous and routinely collected clinical data. The study was con-
ducted following the principles of the Declaration of Helsinki and subsequent updates.

Results
Clinical characteristics of patients.  The number of eligible patients was 116 in the 1980s, 182 in the 
1990s, 241 in the 2000s, and 221 in the 2010s. Over the four decades of the study, the median patient age 
increased from 68 years in the 1980s to 72 in the 1990s, 75 in the 2000s, and 74 in the 2010s (P = 0.000). Overall, 
the age range was 27–101 years.

The population ageing was associated with a significant parallel increase in tumour size. Over the four dec-
ades, the proportion of patients with lesions > 2 cm in size was 50.0%, 55.5%, 63.5% and 62.0% (P = 0.017), 
respectively. In multiple logistic regression analysis, however, only patient age qualified as a significant independ-
ent determinant of the likelihood of detection of large-sized lesions (OR, 1.04; 95% confidence interval (CI), 
1.02–1.05). Time period and disease location had no effects.

In turn, a tumour size > 2 cm was strongly associated with two major disease features, namely: a depth of stro-
mal invasion > 5 mm (OR, 5.29; 95% CI, 3.76–7.43) and lymph node involvement (OR, 3.33; 95% CI, 2.25–4.92). 
Both models were adjusted for decade, patient age, and disease location.

The prevalence of clitoral location of VSCC increased only to a borderline level of significance over the years, 
from 10.3% in the 1980s to 21.7% in the last decade (P = 0.063).

Prevalence of lymph node dissection and number of nodes dissected.  The prevalence of lymph 
node dissection showed a moderate increasing trend of borderline significance (Table 1). In a multiple logistic 
regression model, the likelihood of lymph node dissection was confirmed to be significantly greater in the 2000s 
and 2010s versus the 1980s. The model also provided evidence for a strong inverse effect of patient age (continu-
ous variable) (OR, 0.93; 95% CI, 0.91–0.95) and a positive association for clitoral location (OR, 3.14; 95% CI, 
1.92–5.14) and a tumour size > 2 cm (OR, 1.86; 95% CI, 1.30–2.66) (data not shown).

The right section of Table 1 shows that the increasing time trend in the prevalence of lymph node dissection 
was paralleled by a marked decrease in the number of nodes dissected. The proportion of patients with > 10 
nodes also decreased significantly over time. When adjusting for potential confounders, this inverse association 
was no longer significant.

Lymph node involvement.  Over the study period, the prevalence of lymph node involvement showed a 
moderate and non-significant increase (Table 2). Multivariate analysis, with simultaneous adjustment for patient 
age, tumour size, disease location, depth of stromal invasion and number of nodes dissected, confirmed a non-
significant increase of approximately one-third in the last three decades compared with the 1980s.

Number of positive lymph nodes.  The time trend in the number of positive lymph nodes was evalu-
ated based on three approaches, but with virtually equal results. As shown in Table 3, the proportion of patients 
with ≥ 2 positive nodes showed a non-significant decrease. The downward trend was slightly more significant for 
the proportion of patients with ≥ 3 positive nodes. However, in multivariate models adjusted for the number of 
nodes dissected as well as patient age, tumour size, disease location and depth of stromal invasion, both associa-
tions were not significant.

As a second approach, patients with ≤ 10 lymph nodes dissected were excluded. As shown in Table 4, the 
results changed only marginally. In multivariate models, adjusted for patient age, tumour size, disease location 
and depth of stromal invasion, the decrease in the proportion of patients with ≥ 2 and ≥ 3 positive nodes was 
not significant.

Table 1.   Association of time period with the likelihood of lymph node dissection and the number of lymph 
nodes dissected in patients with vulvar squamous cell carcinoma living in northern Italy. a Analysis was 
restricted to patients undergoing lymph node dissection. b Simultaneously adjusted for patient age, tumour size, 
and disease location. c Chi-square test for trend. d Kruskal-Wallis test. CI, confidence interval.

Decade

Lymph node dissection (n = 760) Number of lymph nodes dissected (n = 530)a

No (n = 230) Yes (%) (n = 530)
Odds ratio (95% 
CI)b Median (range) 1–10 (n = 93)

 > 10 (%) 
(n = 437)

Odds ratio (95% 
CI)b

1980s 38 78 (67.2) 1.00 (reference 
category) 19 (1–35) 12 66 (84.6) 1.00 (reference 

category)

1990s 65 117 (64.3) 1.14 (0.66–1.96) 19 (1–35) 13 104 (88.9) 1.48 (0.63–3.49)

2000s 69 172 (71.4) 1.70 (1.00- 2.91) 15 (1–40) 25 147 (85.5) 1.17 (0.54–2.50)

2010s 58 163 (73.8) 2.03 (1.17–3.54) 13 (1–28) 43 120 (73.6) 0.55 (0.26–1.13)

P = 0.061c P = 0.000d P = 0.005c
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Thirdly, LNR too did not vary significantly over time. The prevalence of patients with a LNR ≥ 20% was 12.8% 
in the 1980s, 17.1% in the 1990s, 16.3% in the 2000s, and 11.7% in the 2010s; P = 0.55). The OR from a multiple 
logistic regression model simultaneously adjusted for patient age, tumour size, disease location, and depth of 
stromal invasion was 1.45 (95% CI, 0.62–3.43) in the 1990s, 1.21 (95% CI, 0.54–2.72) in the 2000s, and 0.81 (95% 
CI, 0.35–1.89) in the 2010s compared with the 1980s.

Discussion
Main findings.  In this study, for the first time in Italy, we explored the time trend in the likelihood of lymph 
node involvement, the strongest prognostic factor for patients with VSCC12–18, and in the number of positive 
nodes19–23 in a representative series of patients. Over a 4-decade period, we found no significant changes. A 
secondary finding of importance was that patients’ ageing, although not directly related to lymph node involve-
ment, was associated with an enlargement of lesions –a strong risk factor for the detection of nodal metastasis.

Interpretation.  This continued lack of progress in diagnosing VSCC at an earlier lymph node stage than 
in the 1980s in one of the most developed administrative regions of Italy, with high-standard health services, 
demonstrates the ineffectiveness of the local model for the care of VSCC. In the current referral system, in brief, 
communication and exchange of experience between tertiary-level centres and primary/secondary care levels 
are insufficient. This prevents primary and secondary care physicians from learning effectively from tertiary care 

Table 2.   Association of time period with the likelihood of lymph node involvement in patients with vulvar 
squamous cell carcinoma living in northern Italy. Analysis was restricted to patients undergoing lymph node 
dissection (n = 530). a Simultaneously adjusted for patient age, tumour size, disease location, depth of stromal 
invasion and number of lymph nodes dissected. b Chi-square test for trend. CI, confidence interval.

Decade

Lymph node involvement

No (n = 295) Yes (%) (n = 235) Odds ratio (95% CI)a

1980s 47 31 (39.7) 1.00 (reference category)

1990s 68 49 (41.9) 1.36 (0.72–2.60)

2000s 96 76 (44.2) 1.31 (0.72–2.38)

2010s 84 79 (48.5) 1.32 (0.73–2.41)

P = 0.16b

Table 3.   Association of time period with the number of positive lymph nodes in patients with vulvar 
squamous cell carcinoma living in northern Italy. Analysis was restricted to patients undergoing lymph node 
dissection (n = 530). a Simultaneously adjusted for patient age, tumour size, disease location, depth of stromal 
invasion and number of lymph nodes dissected. b Chi-square test for trend. CI, confidence interval.

Decade

Number of positive lymph nodes

0–1 (n = 392)  ≥ 2 (n = 138) Odds ratio (95% CI)a 0–2 (n = 441)  ≥ 3 (n = 89) Odds ratio (95% CI)a

1980s 56 22 (28.2) 1.00 (reference category) 62 16 (20.5) 1.00 (reference category)

1990s 80 37 (31.6) 1.36 (0.68–2.72) 94 23 (19.7) 1.08 (0.50–2.33)

2000s 129 43 (25.0) 0.86 (0.44–1.65) 142 30 (17.4) 0.82 (0.40–1.69)

2010s 127 36 (22.1) 0.67 (0.34–1.31) 143 20 (12.3) 0.53 (0.25–1.13)

P = 0.12b P = 0.064b

Table 4.   Association of time period with the number of positive lymph nodes in patients with vulvar 
squamous cell carcinoma and > 10 lymph nodes dissected living in northern Italy (n = 437). a Simultaneously 
adjusted for patient age, tumour size, disease location and depth of stromal invasion. b Chi-square test for 
trend. CI, confidence interval.

Decade

Number of positive lymph nodes

0–1 (n = 320)  ≥ 2 (n = 117) Odds ratio (95% CI)a 0–2 (n = 363)  ≥ 3 (n = 74) Odds ratio (95% CI)a

1980s 47 19 (28.8) 1.00 (reference category) 53 13 (19.7) 1.00 (reference category)

1990s 73 31 (29.8) 1.26 (0.60–2.65) 84 20 (19.2) 1.09 (0.48–2.50)

2000s 111 36 (24.5) 0.78 (0.39–1.58) 123 24 (16.3) 0.77 (0.35–1.70)

2010s 89 31 (25.8) 0.79 (0.38–1.63) 103 17 (14.2) 0.67 (0.29–1.53)

P = 0.46b P = 0.24b
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physicians. As a consequence, the knowledge required at the community level for timely identifying the disease 
is lacking.

Policy implications.  The most effective approach to improve VSCC detection and care is to adopt a hub-
and-spoke organisation design, a model which arranges service delivery assets into a network consisting of an 
anchor referral centre (hub) complemented by secondary centres (spokes)38. The promotion of exchange of 
experience between the hub and spokes, a direct and continuing communication, the creation of a common 
knowledge base through information networks, the standardisation of referral guidelines, and the provision of 
training courses on the target disease are the major characteristics of this organisation.

Complementary actions.  There are complementary actions that can be taken. First, although the benefit 
of self-examination still awaits evaluation39, some advocate that women should be educated to perform it regu-
larly, by means of a mirror, in order to examine the skin of the vulva for growths, nodules, bumps, sores, and 
areas that appear to be irritated, red, white or darkly pigmented40. As a consequence, increased patient awareness 
should become an education goal for practicing physicians41, although the adverse role of population ageing 
represents, in this perspective, a challenge.

Second, although the epidemiologic characteristics of VSCC still hinder the adoption of dedicated screening 
strategies, it remains important that a correct vulvar inspection is performed at the time of Pap or HPV testing 
and –even more– during the diagnostic work-up of positive screening test results.

Third, guidelines recommend that women with vulvar high-grade squamous intraepithelial lesions and other 
pre-invasive lesions of the cervix, vagina, and perianal area should be followed-up in specialist multidisciplinary 
clinics on account of their high risk for developing VSCC42. For these women, consequently, ad-hoc referral 
pathways to hub centres for vulvar disease need to be implemented.

Fourth, consideration should be given to the fact that the vulva is an area of crossover between gynaecologists 
and dermatologists. In the United Kingdom, a survey has shown that the caseloads of patients with vulvar disease 
and the referral patterns used in the two specialties are similar43. In the creation of a hub-and-spoke structure, 
the modes of cooperation between gynaecologists and dermatologists and their interaction with pathologists44 
should be optimised.

Finally, the educational effort directed at community gynaecologists may be completed with the introduction 
of a specific module into the curriculum of the medical degree course45.

Strengths and limitations.  This study has some strengths. The first is its large sample size –larger than 
that of the vast majority of available studies on prognostic factors for VSCC18,46. The second is that the outcome 
variables were free of the biasing effects of the gradual introduction of the sentinel lymph node biopsy. At our 
Institution, indeed, the adoption of this technique has not yet been approved by the Review Board. The third 
point of strength is that lymph node status was assessed using ultrastaging with the H&E staining for the whole 
study duration, as it is not confirmed that the addition of immunohistochemical staining improves the detection 
of micrometastases in patients with VSCC47. And last, no patients underwent neoadjuvant therapy thus avoiding 
another potential temporal bias.

The limitations of the study include the following. First, we were unable to evaluate the confounding effect 
of two important determinants of lymph node involvement, that is, tumour grade and lymphovascular space 
invasion15,18, for which the available information was incomplete and, respectively, inaccurately recorded.

Second, although we were able to analyse information from nearly two-thirds of incident cases of VSCC, the 
study was not formally population-based. Theoretically, this conveys the risk of a selection bias. Routine clinical 
data stored at tertiary referral centres, however, are commonly used as the only information source for several 
registries of rare cancers24–27, including VSCC28, and are considered to be representative of disease incidence27.

Third, lymph node status was not assessed in an average 30% of patients, generally due to low performance 
status or comorbidities. The increasing prevalence of lymph node dissection, however, indicates that the evolu-
tion of anesthesiology techniques has led to a reduction of the operative risk and, consequently, to the possibility 
of prolonging the duration of surgery48. The number of nodes dissected followed an opposite trend, reflecting 
a more rational approach to planning the lateral extension of groin lymphadenectomy in VSCC –as described 
elsewhere49. In any case, it must be noted that these changes in surgical policy cannot correlate with the observed 
trend in lymph node involvement because, on the one hand, we restricted the analysis to patients undergoing 
lymph node dissection and, on the other, we used three different methods to make allowance for the decline in 
the number of nodes dissected.

Conclusions.  In conclusion, this study showed a frustrating lack of progress in detecting VSCC at an earlier 
lymph node stage over four decades. Such a failure indicates the need for a serious rethink of the local model for 
the care of the disease. The most effective approach to improve VSCC detection and care is to adopt a hub-and-
spoke organisation design, which favours the exchange of experience between specialist multidisciplinary clinics 
for vulvar disease and primary/secondary care levels.

Data availability
The datasets generated and/or analysed during the current study are available from the corresponding author 
upon reasonable request.



6

Vol:.(1234567890)

Scientific Reports |         (2021) 11:5661  | https://doi.org/10.1038/s41598-021-85030-x

www.nature.com/scientificreports/

Received: 21 May 2020; Accepted: 16 February 2021

References
	 1.	 Ramanah, R., Lesieur, B., Ballester, M., Darai, E. & Rouzier, R. Trends in treatment and survival of late-stage squamous cell vulvar 

carcinomas: analysis of the surveillance, epidemiology, and end results (SEER) database. Int. J. Gynecol. Cancer 22, 854–859 (2012).
	 2.	 Schuurman, M. S. et al. Trends in incidence and survival of Dutch women with vulvar squamous cell carcinoma. Eur. J. Cancer 

49, 3872–3880 (2013).
	 3.	 Klint, A. et al. Trends in the survival of patients diagnosed with cancer in female genital organs in the Nordic countries 1964–2003 

followed up to the end of 2006. Acta Oncol. 49, 632–643 (2010).
	 4.	 Akhtar-Danesh, N., Elit, L. & Lytwyn, A. Trends in incidence and survival of women with invasive vulvar cancer in the United 

States and Canada: a population-based study. Gynecol. Oncol. 134, 314–318 (2014).
	 5.	 Barlow, E. L., Kang, Y. J., Hacker, N. F. & Canfell, K. Trends in vulvar vancer incidence and mortality rates in Australia since 1982. 

Int. J. Gynecol. Cancer 25, 1683–1689 (2015).
	 6.	 Meltzer-Gunnes, C. J. et al. Vulvar carcinoma in Norway: a 50-year perspective on trends in incidence, treatment and survival. 

Gynecol. Oncol. 145, 543–548 (2017).
	 7.	 Baandrup, L. et al. In situ and invasive squamous cell carcinoma of the vulva in Denmark 1978–2007: a nationwide population-

based study. Gynecol. Oncol. 122, 45–49 (2011).
	 8.	 Holleczek, B., Sehouli, J. & Barinoff, J. Vulvar cancer in Germany: increase in incidence and change in tumour biological charac-

teristics from 1974 to 2013. Acta Oncol. 57, 324–330 (2018).
	 9.	 Lai, J. et al. Vulval cancer incidence, mortality and survival in England: age-related trends. BJOG 121, 728–738 (2014).
	10.	 Buzzoni, C. et al. Cancer incidence and mortality trends from 2003 to 2014 in Italy. Tumori 105, 121–137 (2019).
	11.	 Busco, S. et al. Italian cancer figures. Report 2015: the burden of rare cancers in Italy. Epidemiol. Prev. 40(1 Suppl 2), S1-S120 

(2016).
	12.	 Homesley, H. D. et al. Prognostic factors for groin node metastasis in squamous cell carcinoma of the vulva (a Gynecologic Oncol-

ogy Group study). Gynecol. Oncol. 49, 279–283 (1993).
	13.	 Creasman, W. T., Phillips, J. L. & Menck, H. R. The National Cancer Data Base report on early stage invasive vulvar carcinoma: 

the American College of Surgeons Commission on Cancer and the American Cancer Society. Cancer 80, 505–513 (1997).
	14.	 Preti, M., Ronco, G., Ghiringhello, B. & Micheletti, L. Recurrent squamous cell carcinoma of the vulva: clinicopathologic deter-

minants identifying low risk patients. Cancer 88, 1869–1876 (2000).
	15.	 Raspagliesi, F. et al. Clinical and pathological prognostic factors in squamous cell carcinoma of the vulva. Gynecol. Oncol. 102, 

333–337 (2006).
	16.	 Fons, G. et al. Prognostic value of bilateral positive nodes in squamous cell cancer of the vulva. Int. J. Gynecol. Cancer 19, 1276–1280 

(2009).
	17.	 Woelber, L. et al. Clinicopathological prognostic factors and patterns of recurrence in vulvar cancer. Anticancer Res. 29, 545–552 

(2009).
	18.	 Gadducci, A., Tana, R., Barsotti, C., Guerrieri, M. E. & Genazzani, A. R. Clinico-pathological and biological prognostic variables 

in squamous cell carcinoma of the vulva. Crit. Rev. Oncol. Hematol. 83, 71–83 (2012).
	19.	 Hacker, N. F., Berek, J. S., Lagasse, L. D., Leuchter, R. S. & Moore, J. G. Management of regional lymph nodes and their prognostic 

influence in vulvar cancer. Obstet. Gynecol. 61, 408–412 (1983).
	20.	 Podratz, K. C., Symmonds, R. E., Taylor, W. F. & Williams, T. J. Carcinoma of the vulva: analysis of treatment and survival. Obstet. 

Gynecol. 61, 63–74 (1983).
	21.	 Homesley, H. D. et al. Assessment of current International Federation of Gynecology and Obstetrics staging of vulvar carcinoma 

relative to prognostic factors for survival (a Gynecologic Oncology Group study). Am. J. Obstet. Gynecol. 164, 997–1003 (1991).
	22.	 Lataifeh, I. et al. Patterns of recurrence and disease-free survival in advanced squamous cell carcinoma of the vulva. Gynecol. Oncol. 

95, 701–705 (2004).
	23.	 Beller, U. et al. Carcinoma of the vulva. Int. J. Gynaecol. Obstet. 95(Suppl 1), S7–S27 (2006).
	24.	 Bunch, K. J., Kendall, G. M., Stiller, C. A., Vincent, T. J. & Murphy, M. F. G. Case-control study of paternal occupational exposures 

and childhood lymphoma in Great Britain, 1962–2010. Br. J. Cancer 120, 1153–1161 (2019).
	25.	 Pastorino, U. et al. Long-term results of lung metastasectomy: prognostic analyses based on 5206 cases. J. Thorac. Cardiovasc. Surg. 

113, 37–49 (1997).
	26.	 Schultz, K. A. P. et al. DICER1-related Sertoli-Leydig cell tumor and gynandroblastoma: clinical and genetic findings from the 

International Ovarian and Testicular Stromal Tumor Registry. Gynecol. Oncol. 147, 521–527 (2017).
	27.	 Trovik, C. et al. The Scandinavian Sarcoma Group Central Register: 6,000 patients after 25 years of monitoring of referral and 

treatment of extremity and trunk wall soft-tissue sarcoma. Acta Orthop. 88, 341–347 (2017).
	28.	 Polterauer, S. et al. Lymph node ratio in inguinal lymphadenectomy for squamous cell vulvar cancer: results from the AGO-CaRE-1 

study. Gynecol. Oncol. 153, 286–291 (2019).
	29.	 Chhabra, S., Bhavani, M. & Deshpande, A. Trends of vulvar cancer. J. Obstet. Gynaecol. 34, 165–168 (2014).
	30.	 Preti, M. et al. Histologic parameters of vulvar invasive carcinoma and lymph node metastases. J. Reprod. Med. 38, 28–32 (1993).
	31.	 Nola, M. et al. Invasive squamous cell carcinoma of vulva: prognostic significance of clinicopathologic parameters. Croat. Med. J. 

46, 436–442 (2005).
	32.	 Hampl, M., Deckers-Figiel, S., Hampl, J. A., Rein, D. & Bender, H. G. New aspects of vulvar cancer: changes in localization and 

age of onset. Gynecol. Oncol. 109, 340–345 (2008).
	33.	 Hinten, F. et al. Clitoral involvement of squamous cell carcinoma of the vulva: localization with the worst prognosis. Eur. J. Surg. 

Oncol. 41, 592–598 (2015).
	34.	 Le, T., Elsugi, R., Hopkins, L., Faught, W. & Fung-Kee-Fung, M. The definition of optimal inguinal femoral nodal dissection in the 

management of vulva squamous cell carcinoma. Ann. Surg. Oncol. 14, 2128–2132 (2007).
	35.	 Courtney-Brooks, M. et al. Does the number of nodes removed impact survival in vulvar cancer patients with node-negative 

disease?. Gynecol. Oncol. 117, 308–311 (2010).
	36.	 Kunos, C., Simpkins, F., Gibbons, H., Tian, C. & Homesley, H. Radiation therapy compared with pelvic node resection for node-

positive vulvar cancer: a randomized controlled trial. Obstet. Gynecol. 114, 537–546 (2009).
	37.	 FIGO Committee on Gynecologic Oncology. FIGO staging for carcinoma of the vulva, cervix, and corpus uteri. Int. J. Gynaecol. 

Obstet. 125, 97–98 (2014).
	38.	 Elrod, J. K. & Fortenberry, J. L. Jr. The hub-and-spoke organization design: an avenue for serving patients well. BMC. Health Serv. 

Res. 17(Suppl 1), S457 (2017).
	39.	 Edwards, C., Dogra, N., Antanrajakumar, A., Sarangapani, A. & Selk, A. Vulvovaginal disease education in Canadian and American 

gynecology residency programs: a survey of program directors. J. Low. Genit. Tract Dis. 22, 242–250 (2018).
	40.	 Lawhead, R. A. Jr. & Majmudar, B. Early diagnosis of vulvar neoplasia as a result of vulvar self-examination. J. Reprod. Med. 35, 

1134–1137 (1990).



7

Vol.:(0123456789)

Scientific Reports |         (2021) 11:5661  | https://doi.org/10.1038/s41598-021-85030-x

www.nature.com/scientificreports/

	41.	 Hall, K. L., Dewar, M. A. & Perchalski, J. Screening for gynecologic cancer: vulvar, vaginal, endometrial, and ovarian neoplasms. 
Prim. Care 19, 607–620 (1992).

	42.	 Royal College of Obstetricians and Gynaecologists. Guidelines for the diagnosis and management of vulval carcinoma. https​://www.
rcog.org.uk/globa​lasse​ts/docum​ents/guide​lines​/vulva​lcanc​ergui​delin​e.pdf (2014).

	43.	 Tidy, J. A. et al. Management of lichen sclerosus and intraepithelial neoplasia of the vulva in the UK. J. R. Soc. Med. 89, 699–701 
(1996).

	44.	 Scurry, J., Campion, M., Scurry, B., Kim, S. N. & Hacker, N. Pathologic audit of 164 consecutive cases of vulvar intraepithelial 
neoplasia. Int. J. Gynecol. Pathol. 25, 176–181 (2006).

	45.	 Venkatesan, A., Farsani, T., O’Sullivan, P. & Berger, T. Identifying competencies in vulvar disorder management for medical students 
and residents: a survey of US vulvar disorder experts. J. Low. Genit. Tract Dis. 16, 398–402 (2012).

	46.	 Te Grootenhuis, N. C. et al. Prognostic factors for local recurrence of squamous cell carcinoma of the vulva: a systematic review. 
Gynecol. Oncol. 148, 622–631 (2018).

	47.	 Moore, R. G., Granai, C. O., Gajewski, W., Gordinier, M. & Steinhoff, M. M. Pathologic evaluation of inguinal sentinel lymph 
nodes in vulvar cancer patients: a comparison of immunohistochemical staining versus ultrastaging with hematoxylin and eosin 
staining. Gynecol. Oncol. 91, 378–382 (2003).

	48.	 Talaat, A. et al. Experience in the management of patients older than 80 years with vulval cancer. Int. J. Gynecol. Cancer 19, 752–755 
(2009).

	49.	 Micheletti, L., Levi, A. C., Bogliatto, F., Preti, M. & Massobrio, M. Rationale and definition of the lateral extension of the inguinal 
lymphadenectomy for vulvar cancer derived from an embryological and anatomical study. J. Surg. Oncol. 81, 19–24 (2002).

Acknowledgements
Silvano Costa (Department of Gynaecology, Madre Fortunata Toniolo Hospital, Bologna, Italy) is gratefully 
acknowledged for his helpful suggestions.

Author contributions
M.P. and L.B. developed the project, analysed the data and drafted the manuscript. L.M., S.P., M.C., A.B. and F.B. 
interpreted the data and revised the manuscript. S.C. and N.G. collected the data and revised the manuscript. 
C.B. supervised the study.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to L.B.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

© The Author(s) 2021

https://www.rcog.org.uk/globalassets/documents/guidelines/vulvalcancerguideline.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/vulvalcancerguideline.pdf
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Four-decade trends in lymph node status of patients with vulvar squamous cell carcinoma in northern Italy
	Methods
	Rationale. 
	Setting. 
	Data. 
	Objective. 
	Design. 
	Data analysis. 
	Ethics issues. 

	Results
	Clinical characteristics of patients. 
	Prevalence of lymph node dissection and number of nodes dissected. 
	Lymph node involvement. 
	Number of positive lymph nodes. 

	Discussion
	Main findings. 
	Interpretation. 
	Policy implications. 
	Complementary actions. 
	Strengths and limitations. 
	Conclusions. 

	References
	Acknowledgements


