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Abstract
Background: Currently, no studies have attempted to validate the AJCC tumor (T) class for vulvar cancer or examine its performance via 
clinical data. The goal of this study was to identify risk factors associated with poor outcomes in vulvar squamous cell carcinoma (vSCC) 
and compare prognostic discrimination of these outcomes between the AJCC T-classification system and the newly developed Brigham and 
Women’s Vulvar Tumor Classification system (BWVTC). Methods: A 15-year, 2-center retrospective cohort study of primary vSCCs (N=226) 
was undertaken. Risk factors for poor outcomes, including local recurrence (LR), nodal and distant metastasis (NM and DM, respectively), 
disease-specific death (DSD), and overall death (OD) were determined using competing risks models. Poor outcomes were analyzed by T 
stage with regard to each classification system’s distinctiveness, homogeneity, and monotonicity. Results: AJCC T stages were indistinct, 
with overlapping 95% confidence intervals for 10-year cumulative incidences of poor outcomes. Most poor outcomes occurred in low AJCC 
T stages: T1a/T1b contained 77% of LR, 79% of NM, 66% of DM/DSD, and 78% of OD, indicating poor homogeneity and monotonicity. 
Five risk factors were independent predictors of poor outcomes: history of lichen sclerosus, tumor diameter ≥2.0 cm, tumor depth ≥3.0 mm, 
poor differentiation, and mucosal involvement, and these were used to develop the BWVTC (BWVTC BWT1 = 0 risk factors; BWT2 = 1 risk 
factor; BWT3 = 2 risk factors; and BWT4 = ≥3 risk factors). The BWVTC displayed superior homogeneity and monotonicity, with most poor 
outcomes occurring in high T stages: T3/T4 contained 87% of LR, 92% of NM, 91% of DM/DSD, and 78% of OD (P<.001), although not all 
T stages were statistically distinct in this small cohort. Conclusions: The BWVTC offers improved prognostic discrimination over the AJCC 
T-classification system. Validation in population-based cohorts and in vulvar cancers other than SCC is needed. 
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Background
Vulvar cancer is the fourth most common gynecologic 
malignancy, accounting for 5% of female genitalia tu-
mors.1 Vulvar squamous cell carcinoma (vSCC) con-
stitutes >90% of vulvar cancer.2 In the United States, 
the age-adjusted incidence of vSCC is 2.5 per 100,000 
women.3 The most significant prognostic factor for 
vSCC is lymph node status.4,5 Other factors associated 
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with poor outcomes include age, tumor diameter, tumor 
depth, tumor class, histologic grade, lymphovascular 
space invasion, margin distance, and clitoral involve-
ment.6–14 Due to inconsistent definitions and results 
across studies, most risk factors have not been adopted 
into current staging systems.

The vulvar cancer staging system in the 8th edition 
of the AJCC Staging Manual is used for vSCC, but also 
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for rare cancer types occurring on the vulva, such 
as verrucous carcinoma, vulvar Paget disease, ad-
enocarcinoma, basal cell carcinoma, and Bartholin 
gland carcinoma (Table 1).15 AJCC uses the TNM 
staging system based on tumor (T), nodal (N), and 
metastatic (M) parameters. Nodal criteria have been 
well refined and validated over the past few decades, 
but there has been minimal focus on T classification, 
even though most patients present with localized dis-
ease confined to the vulva.3 No studies have attempt-
ed to validate the AJCC T classification for vulvar 
cancer or examine its performance via clinical data.

This study was undertaken to evaluate the cur-
rent AJCC vulvar cancer T-classification system with 
regard to vSCC. Study data were used to identify risk 
factors independently associated with poor outcomes 
in vSCC. An alternative T-classification system, the 
Brigham and Women’s Vulvar Tumor Classification 
(BWVTC) system, was developed based on these 
prognostic factors (Table 2) and compared against 
the AJCC T-classification system. 

Methods
Patient Selection
After approval from the Partners Human Research 
Committee, the Research Patient Data Registry 
(RPDR), a centralized clinical registry, was searched 
for malignant neoplasms of the vulva diagnosed from 
January 1, 1995, to December 31, 2009, at Brigham 

and Women’s Hospital and Massachusetts General 
Hospital. Diagnoses were based on ICD-9 codes. 

Tumor location was stratified into categories of 
cutaneous, mucosal, or both. Classification was based 
on pathology reports, but if not specified, the anatom-
ic location recorded in clinical notes was used. Tu-
mors involving the labia majora, mons pubis, clitoral 
hood, and perineal body were classified as cutaneous. 
Tumors with involvement of the labia minora, clito-
ris, urethra, vaginal vestibule, Bartholin gland, introi-
tus (entrance to the vaginal canal), and posterior four-
chette were classified as mucosal. Tumors were classed 
according to the 8th edition AJCC vulvar cancer T-
classification guidelines. Outcomes of interest were 
also recorded, including local recurrence (LR), nodal 
metastasis (NM), distant metastasis (DM), disease-
specific death (DSD), and overall death (OD). 

Statistical Analysis
Baseline patient and tumor characteristics were 
summarized using frequency tabulation. Cox propor-
tional hazards models with the Fine-Gray method 
for the competing risk of non-vSCC death were used 
for univariable and multivariable analyses of risk fac-
tors associated with LR, NM, DM, DSD, and OD.16 
Separate multivariable models were built for each 
outcome of interest by incorporating risk factors that 
were borderline or statistically significant (P≤.20) on 
univariable analysis. This was followed by backward 
stepwise elimination of variables with small prognos-
tic effects (P>.10). Multivariable prognostic factors 
predictive of at least one poor outcome of interest 
(LR, NM, DM, DSD, and OD) were used to develop 
the BWVTC system. Once independent prognostic 
factors were determined from multivariable model-
ing, different combinations and accumulations of risk 
factors were evaluated in terms of distinctiveness/ 

Table 1.  Summary of the AJCC 8th Edition Tumor 
Classification System for Vulvar Carcinoma

Tumor 
Classification Definition

T1a Tumor ≤2 cm and stromal invasion ≤1.0 mm, 
confined to the vulva or perineum 

T1b Tumor >2 cm or stromal invasion >1.0 mm, 
confined to the vulva or perineum

T2 Tumor of any size with extension to adjacent 
perineal structures (lower/distal one-third 
urethra, lower/distal one-third vagina, anal 
involvement)

T3 Tumor of any size with extension to any of 
the following—upper/proximal two-thirds of 
urethra, upper/proximal two-thirds vagina, 
bladder mucosa, or rectal mucosa—or fixed to 
pelvic bone

Modified with permission of American Joint Committee on Cancer 
(AJCC), from Amin MB, Edge S, Greene F, et al. AJCC Cancer Staging 
Manual, 8th ed. New York, NY: Springer; 2017:636; permission 
conveyed through Copyright Clearance Center, Inc.

Table 2.  Summary of the Brigham and Women’s 
Vulvar Tumor Classification System

Tumor Classification Definition

BWT1 0 high-risk factorsa

BWT2 1 high-risk factor

BWT3 2 high-risk factors

BWT4 ≥3 high-risk factors

Abbreviation: BWT, Brigham and Women’s tumor class.
aHigh-risk factors include history of lichen sclerosus, tumor diameter 
≥2.0 cm, tumor depth ≥3.0 mm, poorly differentiated histology, and 
mucosal epithelial involvement.
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homogeneity/monotonicity to determine the system 
with the best risk stratification (prognostic group-
ings without overlapping confidence intervals [CIs]). 
All risk factors were weighted evenly, because in this 
small initial study, hazard ratio (HR) CIs were not 
sufficiently narrow to take differences in hazards into 
account for different risk factors. 

Survival time for each poor outcome was re-
corded as the time between primary vSCC tumor 
diagnosis and outcome arising from the tumor. The 
censoring date for patients who did not develop an 
outcome of interest was defined as the date of last 
follow-up from the medical records (except for OD, 
for which the date of death as per last clinic note or 
the Social Security Death Index was used). 

The AJCC and BWVTC T-classification systems 
were evaluated for system distinctiveness, homoge-
neity, and monotonicity. Distinctiveness (outcome 
differences between classes) was assessed by compar-
ing the 10-year cumulative incidences and 95% CIs 
for each outcome of interest between T classes. Ho-
mogeneity (outcome similarity within classes) was 
evaluated by comparing the proportion of poor out-
comes occurring in low T classes between AJCC and 
BWVTC. Monotonicity (outcome worsening with 
increasing class) was assessed by comparing the pro-
portion of poor outcomes occurring in high T classes 
between AJCC and BWVTC. McNemar test was 
used to compare the homogeneity and monotonicity 
between the 2 T-classification systems. Life tables and 
Kaplan-Meier curves were constructed to demon-
strate the event-free survival for disease-related and 
overall survivals according to each T class. Pair-wise 
comparison (log-rank test) was conducted on adja-
cent curves within each figure to determine wheth-
er there was a significant difference between the T 
classes. All statistical analyses were performed using 
STATA 12.0 (StataCorp LP, College Station, TX), 
using a 2-sided 5% type I error rate. 

Results
The RPDR search yielded 298 cases of invasive 
(non–in situ) vSCC. After medical records review, 
72 patients had NM at diagnosis and were excluded, 
leaving 226 patients with primary vSCCs in the final 
study cohort.

Baseline patient and tumor characteristics are 
summarized in supplemental eTable 1 (available 

with this article at JNCCN.org). The mean age at di-
agnosis was 66 years (SD, 15 years), and the median 
follow-up time was 59 months (interquartile range, 
16–79 months). Most patients (87%) were non- 
Hispanic white and very few were immunosuppressed 
(6%). Nearly half (47%) of the patients had a smok-
ing history and two-thirds (63%) had a history of 
vulvar intraepithelial neoplasia. A small proportion 
of patients had a history of genital warts (10%), hu-
man papillomavirus infection (8%), or transmitted 
infection (5%). More than one-third of the patients 
had a history of lichen sclerosus (36%); 30% were 
diagnosed with a second primary malignancy either 
prior to vSCC diagnosis or during the follow-up peri-
od. Patients with a second primary malignancy had a 
lower risk of developing a poor outcome from vSCC 
compared with those without a secondary tumor 
(HR, 0.70; 95% CI, 0.43–1.15). The competing risk 
analysis adjusts for this competing risk of non-vSCC 
death prior to development of study end points. 

Mean tumor diameter was 2.3 cm (SD, 1.9 cm), 
and average tumor depth was 5.2 mm (SD, 6.3 mm). 
Most tumors were moderately differentiated (90%), 
with mucosal involvement (69%), and without peri-
neural invasion (96%) or lymphovascular invasion 
(94%). Most tumors were primarily resected (81%), 
and most adjuvant therapy was used in higher T-class 
cases (see supplemental eTable 2). Of patients un-
dergoing excision, 15% had a positive or close mar-
gin, 76% had clear margins, and 2% were unspeci-
fied. Patients with positive or close margins were 
treated with further resection (70%) or salvage ra-
diation therapy (30%). 

Nodal evaluation had been performed in all pa-
tients to confirm N0 status. Evaluation was via clini-
cal or radiologic assessment of lymph nodes (n=78), 
sentinel node biopsy (n=3), or lymphadenectomy 
(LAN; n=145). Patients with high-stage tumors 
(BWT3/BWT4) were significantly more likely to 
undergo LAN (69% [107/156] of patients with high-
stage BWVTC tumors underwent LAN vs 54% 
[38/70] of those with low-stage tumors; P=.04]. LAN 
was associated with better outcomes in patients with 
high-stage tumors. Those with BWVTC BWT3/
BWT4 tumors who underwent LAN had a lower risk 
of NM (BWT3, 11% and BWT4, 8%) compared with 
those not having LAN (BWT3, 15% and BWT4, 
31%; P=.036), and also had lower risks of DM/DSD 
(with LAN: BWT3, 7% and BWT4, 19% vs with-

http://www.jnccn.org/content/16/1/42/suppl/DC1
http://www.jnccn.org/content/16/1/42/suppl/DC1
http://www.jnccn.org/content/16/1/42/suppl/DC1
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out LAN: BWT3, 30% and BWT4, 38%; P=.001). 
In patients with low-stage BWVTC tumors (BWT1/
BWT2; n=70), only 3 cases progressed to metastasis 
and death, and therefore LAN had no demonstrable 
impact on outcomes (although approximately half of 
these patients underwent LAN). 

Table 3 shows the 10-year cumulative incidence 
of outcomes of interest by AJCC class and the pro-
portion of outcomes occurring in low- and high-stage 
classes. There were 65 cases (29%) of LR, 24 (11%) of 
NM, 35 (15%) of DM or DSD, and 99 (44%) of OD. 
Among the 33% of patients who developed disease re-
currence (LR/NM/DM), the primary tumor was treat-
ed with surgery alone (79%), adjuvant therapy alone 
(7%), or surgery plus adjuvant therapy (14%). A sen-
sitivity analysis showed no significant difference in dis-
ease recurrence by treatment modality of the primary 
tumor. Most poor outcomes occurred within 5 years of 
diagnosis (LR, 85%; NM, 88%; DM/DSD, 81%; OD, 
57%), although 3 patients experienced a poor out-
come ≥10 years after diagnosis (LR, 150 months; DM, 
137 months; DSD, 181 months). The patient with 
LR had multiple medical comorbidities and declining 
mental status, which delayed the diagnosis of recur-
rent disease. The patients with DM and DSD both 
experienced years of LR disease before the occurrence 
of disseminated disease and death, respectively. 

Most tumors were AJCC T1b (68%), few tumors 
were AJCC T1a (16%) and T2 (14%), and 4 patients 
(2%) presented with AJCC T3 tumors. CIs for AJCC 
T classes overlapped substantially for all end points, 
indicating that the AJCC T classes are not distinct. 
Most poor outcomes occurred in low AJCC T classes. 

Specifically, T1a/T1b contained 77% of the LR, 79% 
of NM, 66% of DM or DSD, and 78% of OD. The low 
T classes thus comprised a heterogeneous mix of cases 
having mostly good outcomes, but also contained the 
large majority of those having poor outcomes, indicat-
ing poor homogeneity and monotonicity. 

Results of the multivariate analysis of risk factors 
associated with the development of LR, NM, DM or 
DSD, and OD are summarized in Table 4. History of 
lichen sclerosus (HR, 1.68; 95% CI, 1.01–2.77), poor 
tumor differentiation (HR, 1.85; 95% CI, 0.94–3.65), 
tumor diameter ≥2.0 cm (HR, 1.70; 95% CI, 0.98–
2.96), and any mucosal epithelial involvement (HR, 
2.02; 95% CI, 1.08–3.78) were associated with an in-
creased risk of LR. Tumor depth ≥3.0 mm was asso-
ciated with an increased risk of LR (HR, 2.12; 95% 
CI, 1.20–3.77), NM (HR, 4.16; 95% CI, 1.57–11.04), 
DM or DSD (HR, 2.47; 95% CI, 1.13–5.41), and OD 
(HR, 2.73; 95% CI, 1.77–4.21). In a subgroup analy-
sis, the excision margin of the primary tumor was not 
significantly associated with outcomes: LR (HR, 1.01; 
95% CI, 1.00–1.03), NM (HR, 1.00; 95% CI, 0.94–
1.06), DM or DSD (HR, 1.00; 95% CI, 0.95–1.05), 
and OD (HR, 1.00; 95% CI, 0.98–1.03). In particular, 
an analysis of tumor excision margin <8 versus ≥8 mm 
was not predictive of any poor outcomes (in the 117 
cases for which margin size was specified). A sensitiv-
ity analysis including treatment with or without LAN 
and treatment modality as a variable in the multivari-
able model did not substantially change HRs or other 
significant prognostic factors, and therefore it was not 
incorporated into the prognostic model.

Table 3. Evaluation of the Distinctiveness of the AJCC and BWVTC Classification Systems

Tumor Classification

LR (N=65) NM (N=24) DM or DSD (N=35) OD (N=99)

N 10-y CIN 95% CI 10-y CIN 95% CI 10-y CIN 95% CI 10-y CIN 95% CI

AJCC

T1a 36 15% 4–30 3% 0–14 9% 1–25 47% 23–68

T1b 154 48% 36–59 20% 11–31 24% 15–35 61% 50–70

T2 32 59% 36–77 30% 9–54 44% 22–64 67% 45–82

T3 4 50% 0–91 0% – 67% 5–95 75% 12–96

BWVTC 

BWT1 20 10% 1–33 0% – 10% 1–33 51% 13–80

BWT2 50 24% 10–40 5% 1–14 5% 1–15 54% 34–70

BWT3 65 30% 17–44 17% 8–30 19% 9–32 42% 28–56

BWT4 91 76% 58–88 32% 15–50 44% 27–59 76% 63–85

Abbreviations: BWT, Brigham and Women’s tumor class; BWVTC, Brigham and Women’s Vulvar Tumor Classification system; CIN, cumulative 
incidence; DM, distant metastasis; DSD, disease-specific death; LR, local recurrence; NM, nodal metastasis; OD, overall death.
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Once independent prognostic factors were de-
termined from multivariable modeling, different 
combinations of risk factors were evaluated in terms 
of distinctiveness, homogeneity, and monotonicity 
to determine the system with the best risk stratifica-
tion (prognostic groupings without overlapping CIs). 
All risk factors were weighted evenly, because in this 
small initial study, HR CIs were not sufficiently nar-
row to take differences in hazards into account for dif-
ferent risk factors. 

The alternative T-classification system, the 
BWVTC, was developed based on risk factors that 
were predictive of at least one end point of interest 
on multivariate analysis, namely lichen sclerosus, 
poor tumor differentiation, tumor diameter ≥2.0 cm, 
tumor depth ≥3.0 mm, and any mucosal epithelial in-
volvement. In the BWVTC, class BWT1 tumors are 
those with none of the 5 risk factors, class BWT2 tu-
mors have 1 high-risk factor, class BWT3 tumors have 
2 high-risk factors, and class BWT4 tumors have ≥3 
high-risk factors. 

Tables 3 and 5 summarize the distinctiveness, ho-
mogeneity, and monotonicity of the BWVTC versus 

the AJCC. A total of 20 tumors (9%) were classified 
as BWT1, 50 (22%) as BWT2, 65 (29%) as BWT3, 
and 91 (40%) as BWT4. Some overlap of CIs was 
observed for most BWVTC classes. However, most 
poor outcomes occurred in high BWVTC T classes 
(BWT3/BWT4). Specifically, 87% of LR, 92% of 
NM, 91% of DM or DSD, and 78% of OD occurred 
in the BWT3/BWT4 group. Results of McNemar test 
confirmed superior homogeneity and monotonicity in 
the BWVTC classification system compared with the 
AJCC T-classification system for all poor outcomes of 
interest (P<.001). 

 Kaplan-Meier curves and life tables for disease-
related survival (LR, NM, DM, DSD) and overall sur-
vival for AJCC vulvar cancer and BWVTC T classes 
are shown in Figure 1. Pairwise comparison testing 
showed a significant difference between the lower 
classes of the AJCC system for disease-related survival 
(T1a vs T1b: P=.01; T1b vs T2: P=.01) and overall 
survival (T1b vs T2: P=.01). No difference was seen 
in the higher classes of the AJCC vulvar cancer T-
classification system for disease-related survival (T2 
vs T3: P=.50) and overall survival (T2 vs T3: P=.17), 

Table 4. Multivariate Analysis of Factors Associated with Poor Outcomes

Variable

LR NM DM or DSD OD

HR (95% CI) P Value HR (95% CI) P Value HR (95% CI) P Value HR (95% CI) P Value

History of lichen 
sclerosus

1.68 (1.01–2.77) .04 1.58 (0.69–3.63) .28 1.46 (0.75–2.84) .27 1.05 (0.71–1.58) .79

Poorly 
differentiated 
tumor histology

1.85 (0.94–3.65) .08 2.92 (1.00–8.51) .05 1.85 (0.82–4.18) .14 1.25 (0.73–2.13) .42

Diameter ≥2.0 cm 1.70 (0.98–2.96) .06 0.45 (0.18–1.10) .08 1.81 (0.86–3.81) .12 1.15 (0.76–1.73) .51

Depth ≥3.0 mm 2.12 (1.20–3.77) .01 4.16 (1.57–11.04) .00 2.47 (1.13–5.41) .02 2.73 (1.77–4.21) .00

Any mucosal 
epithelial 
involvement

2.02 (1.08–3.78) .03 1.40 (0.54–3.63) .49 1.35 (0.63–2.90) .44 1.24 (0.81–1.91) .32

Abbreviations: DM, distant metastasis; DSD, disease-specific death; HR, hazard ratio; LR, local recurrence; NM, nodal metastasis; OD, overall death.

Table 5. Evaluation of the Homogeneity and Monotonicity of the AJCC and BWVTC Classification Systems

Tumor Classification

LR (N=65) NM (N=24) DM or DSD (N=35) OD (N=99)

N n % n % n % n %

Homogeneity

AJCC T1a/T1b 190 50 77 19 79 23 66 78 78

BWT1/BWT2 70 9 13 2 8 3 9 22 22

Monotonicity

AJCC T2/T3 36 15 23 5 21 12 34 22 22

BWT3/BWT4 156 56 87 22 92 32 91 77 78

Abbreviations: BWT, Brigham and Women’s tumor class; BWVTC, Brigham and Women’s Vulvar Tumor Classification; DM, distant metastasis; DSD, 
disease-specific death; LR, local recurrence; NM, nodal metastasis; OD, overall death.
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whereas a significant difference was seen in the high 
BWVTC T classes (BWT3 vs BWT4: P<.001) for 
both survival curves. 

Discussion 
Our results indicate that AJCC 8th edition T-classi-
fication system for vulvar cancer suboptimally risk-
stratifies patients with vSCC, because most poor 
outcomes occur in the lower T classes. Risk factors 
independently associated with poor outcomes in this 
cohort are history of lichen sclerosus, tumor diame-
ter ≥2.0 cm, tumor depth ≥3.0 mm, poorly differenti-
ated histology, and mucosal epithelial involvement. 
The BWVTC, developed based on these prognostic 
factors, performs better than the AJCC T-classifica-
tion system in terms of homogeneity and monoto-
nicity. Most poor outcomes were shown to occur in 
the higher T classes (BWT3/BWT4), such as 92% of 
NM and 91% of DM/DSD. Conversely, in the AJCC 
T-classification system, most poor outcomes occur in 
the lower T classes, with only 21% of NM and 34% 
DM/DSD occurring in AJCC T2/T3 cases. Both the 
AJCC and BWVTC systems have some statistical 
overlap between T classes, indicating these classes 
may not be completely distinct. A larger study is 
likely needed to prove distinctiveness of T classes via 
Kaplan-Meier curves.

The prognostic factors identified in this study as 
independent predictors of poor outcomes are con-
sistent with risk factors associated with recurrence 
and death in the published literature. Patients with 
untreated lichen sclerosus have a 10- to 100-fold in-
creased risk of developing vSCC.17 Lichen sclero-
sus is a chronic inflammatory disease that can act as 
an initiator and promoter of carcinogenesis.18 The 
cutoff value of 2.0 cm for tumor diameter has been 
shown to be prognostically significant in multiple 
studies, including the present one.19,20 Shimm et al20 
found that the 2.0-cm cutoff had greater significance 
in survival than 3.0 cm. In a Gynecologic Oncology 
Group study, groin NM occurred in 18.9% of tumors 
<2.0 cm and 41.6% of tumors >2.0 cm.19 Deeper 
stromal invasion has been associated with NM, with 
the risk significantly increasing to 26.7% for tumors 
with stromal invasion >3.0 mm,21 and this 3.0-mm 
cutpoint proved to be the best prognostic cutpoint 
in the present study, as well. Histologic grade also 
has important prognostic implications, with 5-year 

survival rates for patients with well-differentiated, 
moderately differentiated, and poorly differentiated 
tumors reported to be 42%, 29%, and 0%, respec-
tively.22 Anatomic differences between the cuta-
neous and mucosal surfaces of the vulva appear to 
impact prognosis in vulvar melanoma.23–25 Some 
studies, including the present one, have identified 
worse prognosis in vSCC when the mucosal site of 
the vulva is involved.6,8–10 This is thought to be due 
to the lack of a fat buffer layer beneath the epithe-
lium, and subsequent rapid tumor access to larger 
lymphovascular channels in mucosal tissues, making 
metastasis more likely. 

Heaps et al26 showed that no patients with a surgi-
cal margin clearance ≥8 mm developed LR compared 
with 21 cases of recurrence in those with a margin  
<8 mm. However, our study did not demonstrate an 
association between excisional margin or treatment 
modality and outcomes. Our data indicate that LAN 
was protective against NM and DM/DSD in patients 
with high T classes (BWT3/BWT4), with approxi-
mately 20% declines in risk of NM and DM/DSD. 
Because tumor classification systems are based on 
tumor factors and not treatment factors, it was not 
appropriate to incorporate nodal evaluation into the 
T-classification system itself. However, the impact of 
LAN on outcomes of high-T-class vSCC merits fur-
ther investigation.

This is the first study to evaluate the performance 
of the AJCC vulvar cancer T classification. Prior 
studies have assessed the performance of the Inter-
national Federation of Gynecology and Obstetrics 
(FIGO) and the N classification systems for vulvar 
cancer.27,28 However, most vulvar cancers are local-
ized at presentation, and therefore it is also impor-
tant to evaluate the performance of T classification.3 
The results from this study indicate that current 
AJCC T classification is not appropriately stratify-
ing patients prognostically. Most poor outcomes oc-
cur in the low AJCC T1a and T1b classes (77% of 
LR, 79% of NM, 66% of DM/DSD, and 78% of OD). 
The highest AJCC class (T3) poorly predicts poor 
outcomes, with only 2% of LR, 0% of NM, 6% of 
DM/DSD, and 3% of OD occurring in this class. The 
current AJCC T classification assigns these high-risk 
tumors (depth of stromal invasion ≥3.0 mm) to class 
T1b, likely accounting for the many poor outcomes 
in this group. Relatively few vSCC cases present ini-
tially with urethral, vaginal, or greater intrapelvic 
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Figure 1. Kaplan-Meier survival curves for (A) disease-related survival by AJCC vulvar cancer tumor class (T), (B) disease-related survival by Brigham 
and Women’s tumor class (BWT), (C) overall survival by AJCC vulvar cancer T class, and (D) overall survival by BWT class.
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extension, and therefore few cases are in classes T2/
T3, driving poor outcomes into T1a/T1b. Only 36 of 
226 (16%) cases were in these upper classes in this 
tertiary center cohort. 

The BWVTC T classification was developed 
with the goal of having a greater proportion of poor 
outcomes in the higher T classes, which would im-
prove homogeneity and monotonicity with greater 
separation of high-risk and low-risk tumors. In con-
trast to AJCC T classification, only a small percent-
age of poor outcomes occurred in the BWT1 and 
BWT2 classes (13% of LR, 8% of NM, 9% of DM/
DSD, and 22% of OD). The lower BWVTC class-
es (T1/T2) had a 0% to 10% risk of NM, DM, or 
DSD compared with the higher incidences of these 
poor outcomes in BWT3 (17%–19%) and BWT4 
(32%–44%). 

The focus of this study was on T classification, 
not N and M classification. Thus, the BWVTC sys-
tem is not meant to replace TNM classification. 
However, it may be helpful to those designing fu-
ture versions of AJCC T classifications and to tumor 
registries, such as the SEER database, which are de-
signed to capture data on important prognostic fac-
tors. Meanwhile, because prognostic data are lacking 
for vSCC, the BWVTC may help clinicians estimate 
prognosis in patients with N0M0 primary tumors 
and consider nodal staging and adjuvant treatment 
options, bearing in mind that the BWVTC was de-
veloped with data from a single center.

This study is subject to some limitations. The 
2-center study design may have precluded full evalu-
ation of some potentially important but relatively 
rare prognostic factors, such as immunosuppression, 
perineural invasion, and lymphovascular invasion. 

A

C

B

D
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However, vSCC is itself a rare malignancy, and pro-
spective studies with adequate enrollment would 
be difficult; only 226 patients met inclusion criteria 
at the 2 included sites over 15 years. Still, the data 
show that AJCC classification is not performing op-
timally. Multi-institutional retrospective studies will 
be needed to move vSCC classification forward and 
to validate both the AJCC and BWVTC T classi-
fications. If such studies are performed and the gy-
necologic oncology community finds the BWVTC 
or a subsequent modification helpful, relevant risk 
factors could be routinely recorded in clinic notes. 
More precise documentation of risk factors will al-
low large registries, such as SEER, to collect data 
on these important prognostic factors, which would 
lead to further improvements in staging.

Conclusions
The goal of cancer classification is to separate pa-
tients into distinctive prognostic groups in order to 
aid clinicians in determining appropriate treatment 
regimens and to identify patients who may benefit 
from clinical trials. The proposed BWVTC classifi-
cation offers increased homogeneity and monotonic-
ity of T classification over the current AJCC vulvar 
cancer classification system. The BWVTC may allow 
clinicians to identify patients with high-risk vSCC 
who require more aggressive management, and iden-
tifies a low-risk group with a ≤10% risk of metastasis 
and death from disease. Further work is needed to op-
timize and validate vSCC classification. Meanwhile, 
the BWVTC appears to be an improvement over cur-
rent AJCC vulvar cancer T classification.
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