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Abstract 

Objective:  The aim of the Female Pelvic Imaging Working Group of the European Society of Urogenital Radiology 
(ESUR) was to develop imaging staging guidelines for vulvar cancer and to propose standardised MRI protocols and 
reporting.

Methods:  The guidelines recommended from the ESUR in this article resulted from a questionnaire analysis regard‑
ing imaging staging of vulvar cancer that was answered by all members of the Female Pelvic Imaging Working Group. 
Only the answers with an agreement equal to or more than 80% were considered. Additionally, the literature was 
reviewed to complement and further support our conclusions.

Results:  The critical review of the literature and consensus obtained among experts allows for recommendations 
regarding imaging staging guidelines, patient preparation, MRI protocol, and a structured MRI report.

Conclusions:  Standardising image acquisition techniques and MRI interpretation reduces ambiguity and ultimately 
improves the contribution of radiology to the staging and management of patients with vulvar cancer. Moreover, 
structured reporting assists with the communication of clinically relevant information to the referring physician.
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Key points

•	 MRI is the modality of choice for local staging of vul-
var cancer.

•	 T2WI, DWI-MRI, and DCE-MR are recommended.
•	 The most widely accepted criterion for inguinofemo-

ral lymphadenopathy is short-axis > 1 cm.
•	 The most specific criterion for inguinofemoral lym-

phadenopathy is the presence of necrosis.

Introduction
Vulvar cancer is a rare gynaecologic malignancy, rep-
resenting only 2–5% of cases, primarily affecting post-
menopausal women [1]. Initial diagnosis is made by 
gynaecological examination and punch/incision biopsy. 
Squamous cell carcinomas (SCC) account for the vast 
majority of vulvar cancers (> 85%) [2]. The International 
Federation of Gynaecology and Obstetrics (FIGO) [3] 
and the TNM classification [4] systems are both used 
to stage vulvar cancer and are closely aligned. The final 
diagnosis is established by histological examination of 
the primary tumour and lymph node specimens [5].

In vulvar cancer, metastatic involvement of the 
inguinofemoral lymph nodes is the most important 
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prognostic factor and influences the surgical approach 
and the need for chemoradiation therapy [1, 6].

Imaging modalities, such as ultrasound, computed 
tomography (CT), combined 18F fluorodeoxyglucose 
positron emission tomography and CT (FDG-PET/CT), 
and magnetic resonance imaging (MRI), are not an inte-
grated part of staging according to FIGO, nevertheless 
they are well-recognised to provide valuable informa-
tion concerning local tumour status, lymphadenopathy, 
and distant metastasis. Clinical or imaging suspicion of 
lymph node involvement should be further analysed by 
fine-needle aspiration (FNA) or core biopsy whenever 
this additional information impacts the primary treat-
ment choice [5].

Due to its excellent contrast resolution, MRI is con-
sidered the imaging modality of choice for evaluating 
local growth of vulvar cancer and to exclude invasion 
of nearby situated organs. In spite of that MRI staging 
of vulvar cancer is not used routinely in all cancer cen-
tres, and it could be argued that MRI is only indicated for 
larger tumours [7]. Furthermore, despite its wide utilisa-
tion, a lack of standardised recommendations/guidelines 
for MR protocol and reporting is notable.

The aim of this manuscript is to present the ESUR rec-
ommendations for the initial staging of vulvar cancer, 
based on recent clinical and imaging developments. The 
value of an appropriate MR imaging protocol and stand-
ardised imaging reports is highlighted.

These guidelines apply to adults over the age of 18 who 
have SCC of the vulva and do not address patients with 
other vulvar cancer histologies.

Material and methods
Questionnaire and consensus meeting
A Questionnaire consisting of 54 questions was designed 
by the authors and then sent out to the Female Pelvic 
Imaging Working Group for approval. Indications and 
technical details, including minimal hardware char-
acteristics, patient preparation, examination protocol 
and reporting were analysed. For some questions mul-
tiple answers were possible. Not all the questions were 
answered by all the participants. A total of 21 responses 
were obtained and analysed. Each item was classified 
as follows: (1) “RECOMMENDED” (at least 80% agree-
ment in favour), (2) “NOT RECOMMENDED” (at least 
80% agreement in opposition) or (3) “UNCERTAIN”, 
i.e. consensus was not reached (less than 80% agree-
ment). The results were presented to and discussed with 
the ESUR Female Pelvic Imaging Working Group. The 
panel included 21 experts from 20 different institution 
in Europe: Portugal (n = 3), France (n = 2), Spain (n = 2), 
United Kingdom (n = 3), Germany (n = 1), Austria 
(n = 1), Sweden (n = 1), Italy (n = 2), Serbia (n = 2), and 

Greece (n = 2). Two panelists were from two institutions 
outside Europe: Japan (n = 1) and USA (n = 1). The pan-
el’s recommendations (based on at least 80% consensus 
among experts) are given in Table 2.

Literature search
We searched the PubMed/Medline database, using the 
following search terms: vulvar cancer; vulvar carci-
noma; gynaecologic malignancies; ultrasound; computed 
tomography; magnetic resonance imaging; and positron-
emission tomography/computed tomography (PET/CT). 
We selected relevant English-language papers on vulvar 
cancer, with a special focus on its imaging evaluation.

Role of imaging in staging vulvar cancer
Primary tumour staging
Due to its excellent contrast resolution and the ability to 
depict perineal and vulvar anatomy to great detail (illus-
trated in Fig. 1), MRI is the imaging modality of choice 
for the local staging of vulvar cancer.

No relevant literature was found regarding MRI in 
the evaluation of primary tumours ≤ 2  cm, confined to 
the vulva and/or perineum, and with ≤ 1 mm of stromal 
invasion. As such, MRI is not recommended in these 
cases.

Pelvic MRI including the inguinal regions should be 
performed for local staging of SCC with stromal invasion 
> 1 mm, tumour size > 4 cm or tumours with suspicious 
involvement of the urethra, vagina, or anus according to 
clinical evaluation [8, 9]. A lack of evidence regarding the 
appropriateness of MRI staging of tumours sized between 
> 2 cm and ≤ 4 cm with stromal invasion ≤ 1 mm is noted 
and, in those cases, the decision to refer the patient to 
MRI should depend on the clinical suspicion of tumour 
invasion of the nearby situated organs.

In a study including 22 patients prior to surgery, MRI 
accurately staged primary tumour extent (T stage) in 
70% of patients (Sohaib et  al. [10]). In another study, 
tumour size was correctly assessed in 86% of cases, with 
both unenhanced and contrast-enhanced MRI, and the 
overall staging accuracy was 69.4% for unenhanced MRI 
increasing to 85% with the addition of contrast-enhanced 
sequences (Kataoka et al. [11]).

Lymph node status and distant metastases
Recurrence in the inguinal lymph nodes carries a very 
poor prognosis, with most cases resulting in the patient’s 
death within 1 year; therefore, evaluation of nodal status 
at initial staging and adequate groin treatment is deter-
minant for prognosis and overall survival [12].

First-line evaluation of inguinal lymph node involve-
ment is clinical inspection and palpation, and a positive 
evaluation should prompt further imaging examination 
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irrespectively of the primary tumour size and/or stromal 
invasion depth [5].

Several studies aimed to evaluate the accuracy of differ-
ent imaging modalities (including MRI, ultrasound with 
or without fine-needle aspiration (FNA), CT and PET) 
in assessing metastatic involvement of inguinofemoral 
lymph nodes in vulvar cancer. (The results of these stud-
ies are summarised in Table 1.)

For all imaging modalities, the most commonly used 
criterion for regional lymph node metastasis is the 
short-axis, usually considered suspicious when > 1 cm; 
however, its reported sensitivity is low, ranging between 
43 and 86% [11, 16, 17, 23, 24]. Other features may be 
helpful, especially when combined, namely irregu-
lar contour, round shape, presence of necrosis, loss of 
fatty hilum and a ratio of short-to-long-axis diameter 
≥ 0.75. Lymph node necrosis demonstrated the high-
est specificity among individual criteria; however, it has 
low sensitivity [11, 12]. Care should be taken when MRI 
is performed shortly after a diagnostic vulvar biopsy, 
as this may result in reactive lymph node changes 
that may be mistaken by metastatic lymphadenopathy 

yielding a false-positive result [15]—awareness of this 
possibility and consultation of the cytological/histo-
logical results from the (recently) biopsied lymph node 
should be sufficient to avoid this misdiagnosis.

Several studies have analysed the added value of CT 
in the staging of primary vulvar cancer. In four prospec-
tive studies [21, 22, 24, 25] that aimed to investigate if 
preoperative CT influences surgical treatment plan-
ning, the authors concluded that preoperative CT scan-
ning is of limited value and has no clinical impact as a 
routine examination, suggesting that it may be omitted 
in early stage vulvar cancer. On the other hand, in cases 
of locally advanced disease or in the presence of patho-
logically proven tumour spread to the inguinal or iliac 
lymph nodes, further staging with contrast-enhanced 
CT of chest, abdomen, and pelvis may provide valuable 
information and is recommended [5]. Within the major 
studies [16, 19], the coverage of the CT scans varied, 
including either the abdominal region or the chest and 
abdominal regions, but always including the pelvic and 
inguinal regions. All CT scans were performed with 
contrast enhancement.

Fig. 1  a Schematic illustration of vulvar anatomy: b–e show MRI normal findings and vulvar anatomy in axial T2WI sequences
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Sentinel lymph node biopsy
Traditionally, groin treatment in early stage vulvar can-
cer has included inguinofemoral lymph node dissection 
(IFLD), which involves the removal of superficial inguinal 
and deep femoral lymph nodes. While this is an effective 
approach in promoting survival, it carries a significantly 
higher risk of complications (such as lymphedema) with 
increased short- and long-term morbidity when com-
pared to debulking of clinically involved lymph nodes or 
sentinel lymph node (SLN) [20]. Since only 25–35% of 
women with early stage vulvar cancer have groin metas-
tases, IFLD may be considered an overtreatment in most 
of these cases [21].

In order to avoid unnecessary IFLD, several prospective 
multicentre trials have evaluated the safety and validity 
of SLN procedure in early stage vulvar cancer. A multi-
centre observational study [22] was conducted on 403 
women who had primary vulvar tumours with less than 
4  cm in size and depth invasion of more than 1  mm—
inguinofemoral lymphadenectomy was performed only 
in patients with a positive SLN. With a median follow-up 
period of 35 months (24-month minimum), groin recur-
rences were detected in six of the 259 patients (2.3%) 
with negative SLN and the 3-year survival rate was 97%. 
There was a significant reduction in short- and long-term 
morbidity in cases where only the SLN was removed in 
comparison with SLN removal followed by IFLD. The 
long-term follow-up of the GROINSS-V observational 
study [23], which was also performed on this cohort, 
compared the results of SLN-positive patients (followed 
by IFLD) with SLN-negative patients (no IFLN dissec-
tion) in a total of 377 patients. At a median follow-up 
of 105  months, they found no significant differences 
(p = 0.03) in the overall local recurrence at 5 years (24.6% 
for SLN-negative and 33.2% for SLN-positive patients) 
and at 10  years (36.4% for SLN-negative and 46.4% for 
SLN-positive patients). Isolated groin recurrence rate 
was 2.5% for SLN-negative patients and 8.0% for SLN-
positive patients at 5 years. Disease-specific 10-year sur-
vival was 91% for SLN-negative patients compared to 
65% for SLN-positive patients (p < 0.0001).

A systematic review and meta-analysis [24] of the 
cumulative data on SLN biopsy in women with unifocal 
tumours measuring less than 4 cm and without clinically 
suspicious inguinofemoral nodes found no significant 
differences in the rate of groin recurrence after SLN 
biopsy (3.4%) in comparison with complete IFLD (1.4%). 
In addition, a recent systematic review by a European 
expert panel [25] concluded that SLN correlates with a 
low groin recurrence rate and a good 5-year disease-spe-
cific survival rate in negative SLN patients, and therefore 
SLN is currently considered the standard procedure in 

well-selected women with clinically unsuspicious lymph 
nodes.

ESUR guidelines
For primary tumours ≤ 2 cm, confined to the vulva and/
or perineum, and with ≤ 1 mm of stromal invasion, imag-
ing staging is not recommended. Pelvic MRI including 
the inguinal regions should be performed for local stag-
ing of SCC with stromal invasion > 1  mm, tumour size 
> 4  cm, or tumours with suspicious involvement of the 
urethra, vagina, or anus according to clinical evaluation. 
For tumours > 2 cm and ≤ 4 cm, clinical staging and groin 
ultrasound (with puncture of suspicious lymph nodes) or 
MRI staging are both considered valid options.

For regional or locally advanced disease (FIGO stages 
III–IVA) or suspicious distant metastases (FIGO stage 
IVB), chest, abdominal and pelvic CT (or PET/CT) with 
coverage of the inguinal regions should be performed. 
Intravenous contrast should be administrated with image 
acquisition on portal-venous phase (60–80 s) to increase 
diagnostic accuracy.

The MRI recommendations on imaging of primary vul-
var SCC are given in Table 2. Fasting and administration 
of anti-spasmodic agents are recommended, similarly to 
the ESUR guidelines for other gynaecologic conditions. 
The bladder should be emptied before imaging, since a 
fully distended bladder may inhibit both the degree of 
straining and the descent of pelvic organs [26]. Vaginal 
opacification with gel is optional. Future studies may help 
to establish the added value of vaginal gel in diagnosing 
small vulvar lesions and early vaginal invasion.

T2WI (T2-weighted imaging), DWI-MR (diffusion-
weighted imaging magnetic resonance) and DCE-MR 
(dynamic contrast-enhanced magnetic resonance) are 
now recommended for the initial staging of vulvar can-
cers. Contrast-enhanced sequences depict vulvar can-
cers as early arterial enhancement lesions and can better 
delineate tumour invasion of the urethra, clitoris, vagina, 
or anus [12, 27]. Ideally, T2WI and DWI-MR should have 
the same acquisition plane, field of view, and slice thick-
ness to allow side-by-side interpretation and/or image 
fusion as this improves diagnostic performance. T2WI 
with fat suppression may improve the detection of small 
tumours [2, 12, 27]; however, its usefulness is not consen-
sual among experts, and therefore, it remains optional.

Further, T2WI sequences of the pelvis with a reduced 
field-of-view (rFOV) are advised since reducing the FOV 
increases spatial resolution and allows better anatomic 
detail, which may help in both the detection of small 
tumours and in delineating tumour invasion of nearby 
perineal structures [12]. These T2WI sequences with a 
rFOV may be obtained in axial oblique (perpendicular to 
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the urethra) and coronal oblique (parallel to the urethra) 
planes.

For the benefit of spatial resolution with the possibil-
ity to reconstruct the acquired images in any desired 

plane, DCE sequences should be obtained using three-
dimensional (3D) spoiled gradient-echo fat-suppressed 
T1-weighted imaging (3D T1WI FS) imaging on axial 
or axial oblique plane (perpendicular to the long axis 

Table 2  Summary of the recommendations based on ≥ 80% agreement among experts

ESUR recommendations

Recommendations for MRI staging of vulvar cancer
 • Indications
  Tumour stromal invasion > 1 mm

  Tumour size > 4 cm

  Tumours with close proximity to or involvement of the urethra, vagina, or anus

 • Patient preparation:
  Fasting is recommended (4 – 6 h)

  The use of antiperistaltic agents is recommended (20 mg butyl scopolamine IM/IV or 1 mg of glucagon IV) unless their use is contraindicated due to 
patient medical background

  Supine patient positioning is recommended

  Vaginal gel is optional

  Rectal gel is not recommended

 • Hardware:

  The minimal recommended magnet field strength to stage vulvar cancer is 1.5 Tesla

 • Sequences and imaging planes:
  Pelvis

   T1WI

    Axial T1W Dixon sequence

   T2WI

    Axial, sagittal, and coronal two-dimensional T2W sequences

   T2W sequence with fat suppression is optional

    Slice thickness ≤ 4 mm

   T2WI with a small FOV (from the vaginal top to the entire perineum included)

    Axial or axial oblique (perpendicular to the urethra) and coronal or coronal oblique (parallel to the urethra)

    Slice thickness = 3 mm is recommended

   DWI-MRI

    In the axial plane, with a minimum of two b-values (low b = 0–50 or 100 s/mm2, high b ≥ 800 s/mm2)

   DCE-MRI

    Three-dimensional (3D) spoiled gradient-echo fat-suppressed T1-weighted imaging (3D T1WI FS) imaging on axial or axial oblique before and after 
the administration of intravenous contrast for three scans to obtain arterial, portal and equilibrium phases (the last acquisition may be obtained in 
the most informative plane for each particular case)

  Upper abdomen (to evaluate the Kidneys and lymph nodes)

    T2W HASTE axial from the renal hila to the inguinal region

    DWI axial from the renal hila to the inguinal region

Recommendations for CT staging of vulvar cancer
 • Indications
  Regional or locally advanced disease (FIGO stages III–IVA) or suspicious distant metastases (FIGO stage IVB)—alternatively to CT, PET/CT may be per‑

formed in these cases

 • Protocol
  Chest, abdominal and pelvic CT with coverage of the inguinal region after the administration of intravenous contrast with image acquisition on portal-

venous phase (60 – 80 s)

Recommendations for inguinofemoral lymph node US and biopsy
 • Indications
  Ultrasound of the inguinal regions with biopsy of suspicious lymph nodes (either by FNA or core biopsy) should be performed in all patients with 

either clinical (palpation) or radiological suspicion of lymph node metastasis depicted on MRI, CT, or PET/CT
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of the urethra) on pre- and post-contrast administra-
tion, for three scans to obtain arterial, portal and equi-
librium phases with the last acquisition obtained in the 
most informative plane for each particular case (usually 
in the sagittal or coronal plane to add a different perspec-
tive from the already acquired sequences with maximum 
resolution).

Imaging of the upper abdomen to evaluate the kid-
ney and lymphadenopathy is recommended and should 
include T2W HASTE and DWI in the axial plane from 
the renal hila to the inguinal region.

MRI structured report
Unanimous agreement was reached amongst panel mem-
bers on the need for a structured MRI report in order to 
improve the report quality and to assist with the commu-
nication of clinically relevant information to the referring 
physician [28–32]. The recommended structured report 
is given in Table 3.

Diagnosis and initial staging
Squamous cell carcinoma (SCC) is by far the most fre-
quent malignant vulvar tumour. According to the latest 
World Health Organization (WHO) Classification of 
Tumours [33], SCCs must be classified on the basis of 
their association with the human papillomavirus (HPV) 
infection into SCC HPV-associated (having vulvar 
intraepithelial neoplasia (VIN) as a precursor lesion) or 
SCC HPV-independent (having differentiated VIN as a 
precursor lesion, often in association with lichen planus 
and lichen sclerosus). HPV-independent vulvar SCC has 
a worse prognosis than HPV-associated vulvar SCC, 
higher recurrence rates and a greater tendency to rapid 
progression [33]. In HPV-associated tumours, multifocal 
lesions and concomitant cervical neoplasia are more fre-
quently observed [33, 34].

In most cases, patients are present at an early stage 
with vulvar tumefaction or ulcer that may be associ-
ated with pain, pruritus, bleeding, or discharge [27, 35]. 

Asymptomatic cases are less frequent. Diagnosis is histo-
logical and should be established with an incision biopsy 
[5].

MRI, ultrasound with or without puncture of 
inguinofemoral lymph nodes, CT and PET/CT may be 
used to define the extent of tumour and/or for treatment 
planning [11, 20, 21, 39, 40].

Lymph node biopsy may be performed either by FNA 
or by core biopsy. There are no published data compar-
ing the performance of these to puncture techniques in 
the clinical setting of vulvar cancer staging, and the wider 
available experience addressing this topic comes from 
breast cancer studies [36–41]. In the study of Solon et al. 
[36], core biopsy of suspicious nodes showed a sensitiv-
ity rate of 96%, specificity of 100%, positive predictive 
value of 100%, and negative predictive value of 64%. All 
these data are superior to previously published stud-
ies on ultrasound-guided FNA, which have a sensitivity 
ranging from 50 to 80%. Moreover, false positive cytol-
ogy and inadequate sampling are points of weakness of 
FNA. While the superiority of core biopsy over FNA in 
vulvar cancer staging has yet to be confirmed by specific 
prospective trials comparing these diagnostic techniques, 
in the author’s opinion, core biopsy should be preferred 
whenever possible to obtain sufficient material for histo-
logical analysis, although FNA can be considered appro-
priate for small suspicious lymph nodes.

The most widely used staging system for vulvar can-
cer is the one developed by the International Federation 
of Gynaecology and Obstetrics (FIGO) [42], which was 
revised in 2009 in close collaboration with the Ameri-
can Joint Commission on Cancer (AJCC) and the Union 
of International Cancer Control (UICC), and is given in 
Table 4. Major changes of this revision include the com-
bination of the former stages I and II, subclassification of 
regional lymph node involvement based on the number 
and size of lymph nodes and the presence/absence of 
extra-capsular spread, as well as disregard for bilateral 
lymph node involvement [33]. These changes have been 

Table 3  Recommended MRI structured report in vulvar cancer staging

MRI reporting

Structured report is recommended and should addresses the following key points:

 Tumour size (greatest dimension)

 Tumour location (lateral, midline, multifocal)

 Clitoris involvement when present

 Relationship with adjacent perineal structures: urethra and vagina (lower third or upper part) and anus

 Bladder/rectal invasion

 Inguinofemoral lymph nodes status

 Pelvic lymph nodes status

 Other genital organs (uterus, cervix, vagina, and ovaries)
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validated in several studies [3, 43, 44]. Complete staging 
using FIGO classification requires primary tumour resec-
tion and inguinofemoral lymphadenectomy; however, 
common practice has evolved to include the use of SLN 
biopsy as an alternative to complete lymph node dissec-
tion, as well as radiological assessment to determine local 
disease extension, with special emphasis to MRI [34, 45].

Typically, initial treatment of vulvar cancer consists 
of complete surgical excision, with or without adjuvant 
radiation therapy (RT) and/or chemotherapy depend-
ing on pathology and disease extension [33] (see section 
“Vulvar cancer: management and treatment” later on this 
article for a detailed discussion on treatment planning 
and current guidelines).

FIGO stage I
Stage I is defined as a tumour confined to the vulva or 
perineum without lymph node or distant metastasis. It 
is further sub-divided into stages IA and IB according to 
tumour size and stromal invasion (Fig. 2):

•	 Stage IA—Lesions ≤ 2 cm in size with stromal inva-
sion ≤ 1.0 mm.

•	 Stage IB—Lesions > 2  cm in size or with stromal 
invasion > 1.0 mm.

The role of imaging is limited in stages IA and IB. Vul-
var carcinoma is depicted as a solid mass with nonspe-
cific low signal intensity on T1WI and intermediate to 
high signal intensity on T2WI. DWI-MRI demonstrates 
restricted diffusion as a high signal intensity lesion on 

high b-value images with low signal intensity on the cor-
responding apparent diffusion coefficient (ADC) maps. 
DCE-MR imaging sequences with early arterial phase 
tumour enhancement may be useful in the detection 
of small vulvar lesions [12] (Fig. 3). T2WI with fat sup-
pression may also be a helpful sequence, as the perineal 
region is rich in fat with high-signal intensity on T2WI, 
and its suppression may make small vulvar lesions more 
conspicuous [2, 12, 27].

FIGO stage II
Stage II is defined as a tumour of any size with exten-
sion to adjacent perineal structures (1/3 lower urethra, 
1/3 lower vagina, anus) without lymph node or distant 
metastasis (Fig. 4).

On T2WI sequences, local tumour invasion may be 
depicted by disruption of the hypointense signal that cir-
cumscribes the urethra and/or interruption of the low 
signal intensity of the vaginal wall or the anal sphincter 
by an intermediate to high signal intensity tumour [27]. 
Large tumours may demonstrate high signal intensity on 
T2WI sequences due to internal necrotic changes [12]. 
DCE-MRI increases the staging accuracy and can bet-
ter demonstrate involvement of the urethra, anus, and 
vagina [11, 27] (Fig. 5).

FIGO stage III
Stage III represents inguinofemoral nodes involvement 
irrespective of tumour size or local extension. It is fur-
ther subdivided according to the number and size of the 
lymph nodes involved, as well as the presence/absence of 

Table 4  FIGO 2009 classification for vulvar cancer staging

* The depth of invasion is defined as the measurement of the tumour from the epithelial-stromal junction of the adjacent most superficial dermal papilla to the 
deepest point of invasion

FIGO stage Description

I Tumour confined to the vulva (without nodal metastasis)

 IA  Lesions ≤ 2 cm in size with stromal invasion* ≤ 1 mm

 IB  Lesions > 2 cm in size with stromal invasion* > 1 mm

II Tumour of any size with extension to the adjacent perineal structures (lower third of urethra, lower 
third of vagina, anus) without nodal metastasis

III Tumour of any size, with or without extension to adjacent perineal structures (lower third of ure‑
thra, lower third of vagina, anus) with positive inguinofemoral nodes

 IIIA  1. With 1 lymph node metastasis (≥ 5 mm), or

 2. With 1–2 lymph node metastases (< 5 mm)

 IIIB  1. With 2 or more lymph node metastases (≥ 5 mm), or

 2. With 3 or more lymph node metastases (< 5 mm)

 IIIC  With positive nodes with extracapsular spread

IV Tumour invades any of the following:

 IVA  1. Upper urethral and/or vaginal mucosa, bladder mucosa, rectal mucosa, or is fixed to pelvic bone

 2. Fixed or ulcerated inguinofemoral lymph nodes

 IVB  Any distant metastasis including pelvic lymph nodes
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extracapsular spread (Fig. 6). This last criterion is a result 
of the significantly worse prognosis of node metastases 
with extracapsular spread, which are associated with a 
five-year overall survival of 34% versus 66% in patients 
with intranodal metastases [44].

•	 Stage IIIA1—1 lymph node metastasis (≥ 5 mm).
•	 Stage IIIA2—1–2 lymph node metastasis(es) 

(< 5 mm).
•	 Stage IIIB1—2 or more lymph nodes metastases 

(≥ 5 mm).

Fig. 2  a Schematic illustration of FIGO stage I. Axial T2WI (b), axial fat saturation T2WI (c) and DWI with b-value = 800 s/mm2 (d) shows a vulvar 
tumour measuring < 2 cm, with pathologic proven stromal invasion of 4 mm, corresponding to FIGO stage IB. SI—Stromal invasion

Fig. 3  Axial T2WI (a), axial T1WI fat saturation before (b), and after gadolinium (c) shows a vulvar tumour measuring 2.5 cm, corresponding to FIGO 
stage IB. Note the increased conspicuity of the tumour in the contrast-enhanced sequence (c)
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•	 Stage IIIB2—3 or more lymph nodes metastases 
(< 5 mm).

•	 Stage IIIC—Positive nodes with extracapsular spread.

The risk of lymph node metastases is associated with 
primary tumour size, depth of stromal invasion, and the 
presence of lymphovascular space invasion. Vulvar carci-
noma spreads via the lymphatic system primarily to the 
superficial inguinal nodes, as well as to the deep ingui-
nal nodes (also known as deep femoral nodes), which are 
considered as regional sites. The subsequent involvement 
of pelvic lymph nodes is considered as distant metastasis. 
Lateral vulvar carcinomas drain to the ipsilateral inguinal 
lymph nodes, although lesions at or within 1  cm of the 
midline can drain to one or both sides [12, 27].

Pelvic lymph nodes are rarely involved in the absence 
of ipsilateral inguinal lymph node involvement, and an 

exception is made to some midline vulvar carcinomas 
and tumours with invasion of the vagina, bladder, or anus 
(above the dentate line) that may rarely spread directly to 
the pelvic lymph nodes (via the internal pudendal chain 
and internal iliac chain) [7].

Regional lymph node metastatic spread is the most 
important prognostic factor in vulvar cancer and deter-
mines the treatment choice [34, 46]. As part of the latest 
revision in the FIGO staging system, not only the number 
of metastatic lymph nodes, but also metastasis size and 
the presence/absence of extra-nodal spread, should be 
stated by the pathologist.

The most well-accepted MRI criterion for regional 
lymph node metastasis is short axis > 1  cm. Other 
features may be helpful, especially when com-
bined, namely:irregular contour, round shape, pres-
ence of necrosis, loss of fatty hilum, and a ratio of 

Fig. 4  a Schematic illustration of FIGO stage II. Sagittal (b) and axial (c) T2WI of the pelvis show a large tumour (arrows) with invasion of the lower 
third of the urethra—FIGO II. Axial T2WI of the groins (d) shows bilateral enlarged inguinofemoral lymph (arrowheads) proved to be reactive on 
cytology
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short-to-long-axis diameter ≥ 0.75. Some of these fea-
tures are shown in Figs. 7 and 8.

In case of discrepancy between positive radiological 
findings for inguinal lymph node metastasis (depicted 
at MRI, US, CT or PET/CT) and negative cytologi-
cal/histological results following biopsy, the FIGO 
stage cannot be certainly estimated, and the multidis-
ciplinary board must deliberate the most appropriate 
management for each case. If there is a strong radiolog-
ical suspicion, a second ultrasound-guided lymph node 
biopsy may be performed using fusion virtual naviga-
tion systems that fuse real-time ultrasound images with 

previously acquired cross-sectional images using CT, 
MRI, SPECT/CT or PET/CT [47–49].

FIGO stage IV
Stage IV comprises locally or regionally advanced dis-
ease (IVA) and distant disease (IVB).

•	 Stage IVA1—tumour invades upper 2/3 of urethra 
and/or vagina, bladder mucosa, rectal mucosa or is 
fixed to pelvic bone (Fig. 9).

•	 Stage IVA2—fixed or ulcerated inguinofemoral 
lymph nodes (Fig. 10).

Fig. 5  Axial T2WI (a) shows an intermediate signal intensity tumour (arrow), measuring 3 cm, with central necrosis and invasion of the external 
urethral meatus (arrowhead)—FIGO II. On DWI, the tumour is depicted by a high-signal intensity lesion on DWI (b-value = 1000 s/mm2) (arrow), 
and low-signal intensity on the corresponding ADC map (arrow). On T1WI fat saturation contrast-enhanced sequence (d), the tumour shows early 
arterial enhancement of its solid component (arrow), with no enhancement of the central necrotic portion. Note the increased conspicuity of the 
lesion in DWI-MRI (b) and c and in DCE-MRI (d)
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Fig. 6  Schematic illustration of FIGO stage III

Fig. 7  Pathologically proven inguinofemoral lymph node metastasis in different patients (FIGO III): a coronal fat saturation T2WI shows 
bilateral enlarged heterogeneous lymph nodes with necrotic changes depicted by intra-nodal high-signal intensity areas; b axial CT shows left 
inguinofemoral enlarged node with low-attenuation necrotic centre; c axial CT shows heterogeneous enlarged left inguinofemoral node
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•	 Stage IVB—any distant metastasis, including pelvic 
lymph nodes (Fig. 11).

Similar to FIGO stage II, invasion of regional pelvic 
structures can be depicted by an intermediate-signal 
intensity on T2WI disrupting the low-signal intensity 
of the upper two-thirds of the vagina or the upper two-
thirds of the urethra. Invasion of the bladder/rectal 
mucosal is diagnosed if an intermediate signal intensity 
tumour on T2WI disrupts low-signal intensity bladder 
or rectal wall and extends into the mucosa or the lumen 
[27]. DCE-MR can assist in better delineating tumour 
invasion of the nearby structures [12].

Distant metastasis is a rare occurrence in vulvar can-
cer, often preceded by one or more local recurrences. 
Most frequently involved sites include lung, liver, 
bone, lymph nodes (axillary, thoracic, and paraaortic), 
and skin [46, 50]. In these cases, the prognosis is very 

poor with a two-year overall survival rate of 11.3% and 
a median survival from first diagnosis of metastases of 
only 5.6 months [50].

Vulvar cancer: management and treatment
Clinical and radiologic assessment of the inguinal regions 
(either by ultrasound, CT, PET/CT, or MRI) are needed 
to detect possible metastatic lymph node, which should 
then be analysed by FNA or core biopsy whenever this 
additional information impacts the primary treatment 
choice. Locally or regionally advanced-stage disease 
(with histologically proven regional lymph node metasta-
sis) should be further staged with contrast-enhanced CT 
of the thorax, abdomen, and pelvis [5].

Local treatment
Local treatment of early stage vulvar carcinoma consists 
of radical local excision [5].

Fig. 8  Axial contrast-enhanced T1WI a shows left inguinal lymphadenopathy (arrow) with restricted diffusion (arrow) on DWI (b). At different levels, 
axial contrast-enhanced T1WI (c) depicts left external obturator muscle involvement (*), and DWI (d) shows restricted diffusion of the primary vulvar 
tumour (arrowhead)
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Surgical excision margins of at least 1 cm are advised. 
In cases of close proximity between the tumour and 
the clitoris, urethra, or anus, smaller margins may be 
considered in an attempt to preserve their function. If 
surgical margins are close (< 8  mm) or positive, a sec-
ond resection should be attempted. In cases of persis-
tent positive margins or if the patient is not eligible 
for a second surgical intervention, adjuvant local RT is 
advised [5, 33, 51].

Treatment of advanced-stage vulvar cancer involves 
multiple treatment modalities including surgery, radio-
therapy (RT), and chemotherapy. The optimal choice 
should be discussed in a multidisciplinary setting [5, 
33].

Groin treatment
IFLD is not required for stage IA disease due to its low 
risk of lymph node metastasis [5, 52–55].

Fig. 9  a Schematic illustration of FIGO stage IVA1. Examples of stage IVA1 vulvar carcinomas (*) in different patients: b sagittal T2WI sequences 
shows vulvar tumour with invasion of the upper third of the urethra (arrow); c sagittal contrast-enhanced T1WI sequence shows vulvar tumour with 
invasion of the upper third of the vagina (arrow); d sagittal T2WI sequences shows vulvar tumour with invasion of the rectum (arrow)
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For tumours greater than stage IA (i.e. with stro-
mal invasion > 1  mm) groin treatment should be per-
formed. Depending on tumour size, SLN procedure 
(for tumours < 4 cm) or IFLD (for tumours ≥ 4 cm or in 
case of multifocal disease) is recommended. In cases of 
a positive SLN with a node metastasis < 2 mm, RT has 
shown to be a safe alternative to ILFD [56].

Contralateral IFLD may be performed when there is 
ipsilateral node involvement [5]. Postoperative RT to 

the groin is advocated for cases with more than 1 meta-
static lymph node and/or in the presence of extracapsu-
lar lymph node spread [5].

Unresectable disease
In advanced-stage unresectable disease (larger stage II 
and stage IVA tumours), definitive chemoradiation is 
the treatment of choice. In selected cases, neoadjuvant 
chemoradiation should be considered [5].

Recurrent disease
Recurrences of vulvar carcinoma are common and usu-
ally occur within the first 2 years after initial presentation 
[12]. Vulvar and perineal region are the most frequent 
sites of local recurrences. Life-long follow-up after pri-
mary surgical treatment is advised and includes clini-
cal examination of the vulva and groins (despite the low 
sensitivity of palpation in identifying groin metastasis, 
since available data does not support the routine use of 
imaging of the groins in follow-up) [5]. Clinical suspicion 
should be followed by biopsy and imaging work-up [57].

Local recurrences should be treated as primary 
tumours with wide local excision and inguinofemoral 
lymphadenectomy (if not previously performed), with or 
without postoperative radiotherapy [5]. CT of the chest 
and abdomen or PET/CT is recommended to assess the 

Fig. 10  Schematic illustration of FIGO stage IVA2

Fig. 11  a Schematic illustration of FIGO stage IVB. Axial fat saturation T2WI shows left external iliac lymph node metastasis (arrow), depicted 
by increased lymph node size and heterogeneity. In another patient, coronal CT (c) and (d) shows vulvar tumour (*) with inguinal lymph node 
involvement (open arrow), internal iliac lymph node involvement (arrow), and hepatic metastasis (arrowhead)
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presence of additional metastases [5]. MRI is useful to 
examine the extent of the local recurrence and to plan 
further treatment.

In groin recurrence, restaging by CT (or PET/CT) 
of the chest, abdomen and pelvis is advocated and the 
preferred treatment is radical excision (when possible), 
followed by adjuvant radiation in radiotherapy-naive 
patients. When surgery is not possible, definitive chemo-
radiation is recommended [5].

If distant metastases are present, systemic (palliative) 
therapy should be considered along with local radiother-
apy for control of locoregional disease [33].

Summary
The authors’ recommendations on the initial staging of 
vulvar cancer are in accordance with the latest revision 
of the FIGO classification (2009). These ESUR guidelines 
were developed by the Female Pelvis Imaging Working 
Group, with the main purpose of standardising MRI pro-
tocols, interpretation, and reporting, ultimately aiming to 
reduce ambiguity and improve the contribution of radiol-
ogy in the staging and management of these patients.
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