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A B S T R A C T

Aims: Vulvar cancer is a rare disease with increasing incidence over the last decades. Treat-

ment includes surgical, radio- and chemotherapeutical options; however, due to the low

incidence of the disease and the lack of randomised trials many questions regarding indi-

cation of different treatment approaches remain unanswered. This article discusses the

current literature to elaborate recommendations for the management of primary vulvar

cancer in clinical routine.

Methods: We reviewed the available literature on treatment of invasive vulvar cancer with

emphasis on therapeutic strategies such as surgery and radio/chemotherapy.

Results: Surgery of the primary tumour and the groins remain the cornerstone of treatment

in vulvar cancer with a strong trend towards a less radical approach in early stage disease.

Complete vulvectomy was replaced by radical local excision with plastic reconstruction and

the sentinel node technique was implemented to avoid the morbidity of complete groin dis-

section in node negative patients. In patients with advanced primary disease, treatment

decisions are still a challenge. Criteria for the indication and performance of chemo/radio-

therapy of the vulva/groins/pelvis are still not fully established and vary between different

countries and institutions due to the low level of evidence. Often an individualised thera-

peutic approach aside from guidelines is necessary to treat these patients adequately.

Conclusions: To enable reasonable treatment decisions and avoid unnecessary morbidity,

treatment in specialised centres should be intended at any time. Clinical studies performed

by several study groups on an international level are urgently needed to further improve

therapy.

� 2011 Elsevier Ltd. All rights reserved.
1. Introduction a median age of 65–70.1 The vast majority are squamous cell
Vulvar cancer is a rare disease with an incidence of 2–3 per

100,000 women. Traditionally it affects elderly women with
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carcinomas (90%). Prognosis is strongly correlated to lymph-

node involvement and therewith the stage of disease: five-

year survival varies from 78.5% in FIGO stage I to 13.0% in
.
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FIGO IV disease.1 Risk factors for development of vulvar can-

cer include smoking, human papilloma virus (HPV) infection,

immunosuppressive disease, and chronic skin diseases of the

vulva such as lichen sclerosus.2 Incidence of vulvar cancer

has risen during the past decades with an increase of 20% be-

tween 1973 and 2000.3 In addition, there is a trend towards

younger women being affected.4 Both trends are likely associ-

ated with an increasing number of HPV infections. The higher

number of young and sexually active women affected has

caused efforts to change practice with emphasis on organ

preserving interventions.

Treatment of vulvar cancer includes surgical, radio- and

chemotherapeutical options; however, due to the low inci-

dence of the disease and the lack of randomised trials many

questions regarding indication of different treatment ap-

proaches remain unanswered. Most of the changes in treat-

ment of vulvar cancer were not preceded by and grounded

on large clinical trials but are based on scarce evidence.

This article discusses the current literature to elaborate

recommendations for the clinical management of patients

with primary vulvar cancer. Different treatment modalities

and their indication are addressed under consideration of

the levels of evidence (LoE) available. Figs. 1 and 2 demon-

strate possible approaches with respect to different stages

of disease.5

2. Surgical management

To date, surgery is still the therapy of first choice for locore-

gional vulvar cancer. Surgical procedures comprise resection

of the primary tumour as well as the inguinofemoral

lymph-nodes. Exceptions are so called microinvasive carcino-

mas (62 cm size and 6 1 mm stromal invasion): Local

recurrence after excision of these tumours is rare and
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Fig. 1 – Treatment strategies in locally restricted vulvar cancer (

tomy, R1 = non in sano resection after completion of the surgica
lymph-node metastases were observed in isolated cases

only.6–9 Therefore, groin surgery is currently not recom-

mended for microinvasive vulvar cancer (LoE 4). In tumours

with an invasion depth >1 mm, surgical staging of the groins

is indicated as the risk of lymph-node metastasis is consider-

ably increasing beyond 1 mm invasion (7–8% for 1.1–3.0 mm

invasion, 26–34% for >3 mm invasion).10

Up to the 1990’s, radical vulvectomy en bloc with bilateral

inguinofemoral lymphadenectomy (‘butterfly resection’) has

been the standard therapy. The aim of radical en bloc resec-

tion was to remove all tissue possibly involved in vulvar can-

cer including the skin bridge between vulva and groins.

However, the severe morbidity of this mutilating procedure

as well as the consecutive psychosexual impairment was a

very high price for the treatment. Therefore increasing efforts

to modify the therapeutic strategy were undertaken.11,12

2.1. Triple incision technique

An approach to reduce morbidity while preserving adequate

local control was made by Byron who first introduced the tri-

ple incision technique.13 To date, no prospective randomised

controlled trials comparing butterfly procedure and triple

incision technique with regard to oncologic safety have been

performed. However, several groups could retrospectively

demonstrate that vulvectomy and inguinofemoral lymphade-

nectomy via three different incisions probably provide similar

outcome compared to butterfly resection with a low risk of

skin bridge recurrence (2.4%) (LoE 3b).14–17 Compared to en

bloc resection, rates of associated morbidity, such as wound

breakdown and lymphatic drainage problems, were signifi-

cantly lower with the triple incision technique.12 Neverthe-

less, this technique still includes the complete removal of

the external female genitals.
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Fig. 2 – Treatment strategies in advanced vulvar cancer (RTx = radiotherapy, LN = lymph-node, LAE = lymphadenectomy,

R1 = non in sano resection after completion of the surgical treatment, CR = complete remission, PR = partial remission).
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2.2. Radical local excision

The introduction of radical local excision instead of complete

vulvectomy was an important step towards further reduction

of surgical morbidity. In case control studies, no confinement

in oncologic safety was observed in patients with early stage

disease.18,19 As for butterfly procedure and triple incision

technique, no randomised controlled trials comparing radical

local excision and complete vulvectomy have been per-

formed. A Cochrane review by Ansink and van der Velden14

and others18,19 considering two observational studies con-

cluded, however, that radical local excision represents a safe

alternative to radical vulvectomy (LoE 3b).

The extent of the tumour-free resection margin in radical

local excision remains a matter of debate until now. Despite

current guidelines recommending a surgical resection margin

of at least 1 cm, available literature provides conflicting infor-

mation: Some studies could demonstrate a higher risk for dis-

ease recurrence when the pathological tumour-free margin

was less than 8 mm, while recent analyses failed to show

any impact of the margin distance for prognosis15,20–24 (LoE

3b). These recent findings challenge current recommenda-

tions and point out that the extent of resection margins

may be of minor importance when the tumour has been ex-

cised completely.

2.3. Groin surgery

Systematic inguinofemoral lymphadenectomy comprises

resection of superficial inguinal lymph-nodes as well as deep

femoral nodes; as recurrences in deep femoral lymph-nodes

have been observed after superficial lymphadenectomy only

(LoE 3b).14,15,19 For the resection of inguinal lymph-nodes,
the fatty tissue beneath the subcutaneous tissue down to

the fascia lata is removed. Recommendations for the cranial

and caudal limits of this resection vary between authors.

After splitting the fascia lata, the fatty tissue medial to the

femoral vessels within the opening of the fossa ovalis is re-

sected to perform femoral lymphadenectomy. The fascia lata

lateral to the femoral vessels can be preserved.25 The prog-

nostic impact of the number of lymph-nodes removed is un-

clear. In FIGO stage III patients, a high number of removed

nodes might be associated with a better survival, underlining

the importance of a radical lymphadenectomy.26 Current

guidelines therefore recommend a number of at least six

nodes per groin to assure complete dissection (LoE 4).27

However, systematic inguinofemoral lymphadenectomy is

associated with substantial morbidity. Leg oedema (47.0%),

lymphocysts (40.0%), wound breakdown (38.3%) and erysipe-

las (29.1%) are the most common complications.28,29 With

inguinal lymph-node metastases present in approximately

25–30% of vulvar cancer patients, more than two thirds of pa-

tients are probably overtreated by radical groin dissection fac-

ing the high risk of morbidity.30,31 Sentinel node dissection

might therefore be a favourable approach in patients with

clinically negative nodes.

Sentinel lymphadenectomy is a standard procedure in sur-

gery of breast cancer and malignant melanoma. In vulvar

cancer, Levenback et al. was the first to perform sentinel node

biopsy, applying blue dye intraoperatively.32 Consecutively,

technetium-99m-labelled colloid (Tc99m) was used together

with or instead of blue dye, resulting in better detection

rates.33,34 In vulvar cancer, detection rates of the sentinel

lymph-node are very high ranging up to 100%, even with la-

belled colloid alone.35,36 Given the poor prognosis of groin

recurrence in vulvar cancer, a very low rate of false negative
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sentinel nodes is mandatory. Several groups performed senti-

nel node biopsy followed by systematic inguinofemoral lym-

phadenectomy within the same operation, showing a low

rate or even no false negative sentinel nodes when using

nanocolloid.35,37 Unfavourable safety results have also been

published: In a German multicentre trial of 127 patients a

false negative rate of 7.7% was reported.38 However, neither

multifocal disease nor large tumour size had been the exclu-

sion criteria in this trial. Furthermore surgeons‘ experience

with sentinel procedures was no prerequisite.

The first large prospective multicentre study (GROINSS-V)

was conducted by van der Zee et al.: 403 patients with unifocal

vulvar cancer stages I and II, tumour size <4 cm, stromal inva-

sion >1 mm and clinically negative lymph-nodes were in-

cluded.39 In sentinel-negative patients, lymphadenectomy

was omitted. Groin recurrences occurred in 2.3% within a med-

ian follow-up of 35 months. This rate is comparable with groin

recurrence rates (0.0–2.4%) previously described in early stage

vulvar cancer patients receiving systematic inguinofemoral

lymphadenectomy.40–42 Overall disease-specific survival was

97% after 3 years and morbidity was clearly reduced in patients

with sentinel lymphadenectomy compared to patients with

radical inguinofemoral lymphadenectomy.39

It is important to emphasise that all negative sentinel

nodes in the GROINSS-V trial were thoroughly examined by

so-called ‘ultrastaging’ (three sections per millimetre

and immunostaining with cytokeratine AE1/AE3) and 41.7%

of all lymph-node metastases were detected solely by this

approach.

Based on the convincing results of the GROINSS-V trial,

every patient with unifocal vulvar cancer, a tumour size

<4 cm and clinically negative groins should be offered sentinel

node dissection (LoE 1b). As the significance of micrometasta-

ses and isolated tumour cells is currently not clear, bilateral

inguino-femoral lymphadenectomy should be performed

when disease of any stage is detected in the sentinel nodes.

In case of bulky nodes the benefit of complete inguino-

femoral lymphadenectomy is not clear. Hyde et al. performed

a retrospective analysis showing that lymph node debulking

followed by irradiation might provide equivalent outcome

compared with complete lymphadenectomy prior to irradia-

tion43 (LoE 4). However, a significantly decreased morbidity

after lymph node debulking only, especially concerning

lymph oedema, could not be demonstrated by this analysis.

3. Radiotherapy

Lymph-node metastases are the most important prognostic

factor in vulvar cancer. Five-year survival is 70–93% in patients

with negative inguinofemoral lymph-nodes compared to

25–41% in patients with lymph-node metastases.44 Adjuvant

radiotherapy was shown to improve prognosis in patients with

nodal involvement.45 However, due to varying results regard-

ing the prognostic impact of the number of metastatic

lymph-nodes, the parameters determining adjuvant radio-

therapy after groin dissection are still controversial. There

are some studies not showing any association between the

number of metastatic lymph-nodes and the risk of recurrence,

while in other analyses involvement of two or more nodes,
extracapsular spread and large size of the metastases were

predictive of poor prognosis.46–49 Recent analyses show that

already one intracapsular lymph-node metastasis leads to a

significantly impaired prognosis compared to node negative

patients, with larger metastasis resulting in worse outcome.50

The benefit of adjuvant radiotherapy was clearly demon-

strated in patients with two and more lymph-node metastases

(LoE 1b), while the role of radiation in patients with a single

intracapsular lymph-node metastasis is still subject to discus-

sion.45,51 A recently published analysis by Fons et al. could not

demonstrate a benefit of adjuvant radiotherapy in these pa-

tients regarding disease-free and disease-specific survival.52

In contrast to that, a SEERs analysis demonstrated a favour-

able 5-year survival in patients with a single positive lymph-

node receiving radiotherapy, however, information about the

spread and size of metastases was not provided in this study.53

In case of positive inguinofemoral lymph-nodes, pelvic

lymph-nodes are also affected in 20–30% of the patients.54

The risk of metastases in pelvic lymph-nodes increases with

the number of positive inguinofemoral nodes.55 As there is no

known case of positive pelvic and negative inguinofemoral

lymph-nodes, adjuvant treatment of pelvic lymph-nodes is

only recommended in patients with metastatic inguinofemor-

al lymph-nodes. There is one randomised trial comparing pel-

vic lymphadenectomy with pelvic irradiation showing that

pelvic irradiation is superior to surgery with regard to overall

survival.45 This study has methodical difficulties as patients

with positive groin nodes in the surgery group did not receive

adjuvant radiotherapy to the groins. However, long-time re-

sults of this trial revealed a persistent benefit for patients trea-

ted with pelvic irradiation and it determined the current

standard of care.56

In conclusion, adjuvant radiotherapy of the groins and pel-

vis should currently be performed after radical groin dissec-

tion in case of two or more affected lymph-nodes (LoE 1b).

It should be considered in case of one metastasis with extra-

capsular spread and can be considered in case of large size of

the metastasis (LoE 5). However, the value of adjuvant irradi-

ation in cases with one intranodal metastasis remains un-

clear. The problem is further engraved by the increased

detection of micrometastases in ultrastaging during sentinel

procedures as we do not know the implications of P1

micrometastases for adjuvant radiotherapy.

Criteria for the application of adjuvant radiotherapy to the

vulva are even less clearly defined: irradiation is generally

recommended when the primary tumour cannot be resected

completely.57 Few authors have described lymph-node metas-

tases, lymphangio invasion and large primary tumours to be

associated with an increased risk of local recurrence in vulvar

cancer, but no clear recommendations regarding radiotherapy

could be drawn from these findings so far (LoE 4).58,59

4. Chemoradiation

Combined chemoradiation is mainly used in advanced vulvar

cancer involving neighbouring structures, where exenteration

and/or (partial) resection of affected bones or muscles would

be necessary to remove the cancer tissue with clear resection

margins.60
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Primary chemoradiation in a neoadjuvant setting is an op-

tion to reduce tumour volume, achieve resectability of the tu-

mour and reduce the extent of surgery. Several trials have

been conducted to evaluate neoadjuvant radiotherapy or

combined chemoradiation, although no randomised trials

have been published so far. Regimens are usually adopted

from those used in cervical or anal cancer. A GOG phase II

study examined patients with advanced vulvar cancer receiv-

ing chemoradiation with cisplatin and 5-fluorouracil.37 Of 71

patients, 34 had no visible tumour after the treatment and

24 showed complete pathologic remission. Other authors

used mitomycin C and 5-flurouracil as alternative regimen

with complete response rates of 30–70%.61

The main disadvantage of combined chemoradiation is in-

creased morbidity. Surgical interventions after completed

chemoradiation have high complication rates and the impact

of tumour bed resection in cases of complete remission is un-

clear. A Cochrane review of five studies on neoadjuvant che-

moradiation showed considerable toxicity, therefore

cautious indication of this treatment modality was recom-

mended.62 Nevertheless, this review also showed a high effi-

cacy of chemoradiation as operability was achieved in 63–

92% of cases. A recent second Cochrane analysis evaluated

three studies regarding primary surgery versus neoadjuvant

chemoradiation, including one randomised controlled trial.

None of the studies showed a benefit for either treatment op-

tion and no differences in morbidity could be demonstrated.

However, data are scarce with small study populations and

the randomised controlled trial discussed has not been pub-

lished as a full paper version but abstract only.63

In summary, information on neoadjuvant chemoradiation

in vulvar cancer is limited; recommendations regarding the

optimal drug regimen can therefore not be given. So far, plat-

inum-based combined regimens seem to be the treatment of

choice (LoE 3b).

The value of chemoradiation in an adjuvant setting in pa-

tients with lymph-node metastases has not been systemati-

cally addressed so far. Han et al. compared survival rates in

a group of 54 patients who received chemoradiation or radia-

tion alone as primary treatment or in an adjuvant setting.64

Survival rates were generally higher in patients receiving che-

moradiation but the difference was not statistically signifi-

cant (LoE 3b). There have been efforts to conduct clinical

trials investigating the potential benefit of adjuvant chemora-

diation, but studies were closed due to poor patient

recruitment.65
5. Chemotherapy and other agents

In primary vulvar cancer, chemotherapy as a single treatment

modality is not a common approach. Adjuvant application of

chemotherapy instead of radiotherapy in node positive pri-

mary disease was proposed by Bellati et al. They treated 14

patients with single agent cisplatin after radical surgery. Only

patients with P2 affected inguinofemoral lymph-nodes were

included and radiotherapy was not performed. Three-year

progression-free survival of 71% and overall survival of 86%

were observed and represent promising results.66 However,

this small analysis is the only study addressing this therapeu-
tic concept and consequently, this regimen cannot be recom-

mended yet outside of clinical trials (LoE 4).

Chemotherapy without concomitant radiotherapy is

mainly applied in primary metastatic disease when surgery

or radiotherapy is not an option. Different chemotherapeutic

regimens have been applied with varying benefit. Combina-

tion therapy with cisplatin and vinorelbin resulted in progres-

sion free survival of 10 months and overall survival of

19 months in a group of patients with recurrent disease after

radiotherapy.67 Another study demonstrated efficacy of the

combination bleomycin, methotrexate and lomustine in pa-

tients with locally advanced vulvar cancer (median overall

survival 7.8 months).68 Probably less effective, with a mean

progression-free survival of 2.6 months, was single agent

therapy with paclitaxel, although comparison of efficacy

across trials is difficult and patient cohorts in all these studies

were very heterogeneous.69 To date, sufficient data is not

available for any of the applied regimens to generally recom-

mend routine application (LoE 4). The use of Erlotinib, an anti-

EGFR tyrosine kinase inhibitor, has raised some hope in the

search for more efficient drugs beyond chemotherapy but so

far, only case reports have been published (LoE 5).70

6. Summary

Vulvar cancer is a rare disease with good prognosis if diag-

nosed in early stage. Individualisation of surgery with less

radical local approaches and implementation of the sentinel

technique in early stages has led to decreased therapy-associ-

ated morbidity while preserving oncologic safety.

Advanced disease is a challenge for clinical management

and requires an individualised approach. Combined chemora-

diation achieves good response rates but can be associated

with increased complication rates. Chemotherapeutic options

in vulvar cancer are limited; targeted therapeutics like anti-

EGFR tyrosine kinase inhibitors might be effective and poten-

tially represent a future treatment option.

Given the low incidence of vulvar cancer and the lack of

randomised multicentre studies, centralisation of care is

highly desirable, not only to ensure optimal treatment but

also to facilitate recruitment for upcoming trials.
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