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Does the count after inguinofemoral lymphadenectomy in vulvar cancer correlate
with outcome?
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Abstract
Background: Inguinal lymph node (LN) metastasis is an important prognostic factor in vulvar cancer. Our aim was to determine the prog-
nostic value of the number of resected LNs in inguinofemoral lymphadenectomy.
Methods: A retrospective analysis was performed in a series of 158 individuals who underwent bilateral inguinofemoral lymphadenectomy
for vulvar squamous cell carcinoma from January 1980 to February 2010.
Results: The mean age was 67 years (range: 15e90). Median tumor size was 5 cm (range: 1e18). A median of 22.5 inguinal LNs (range:
2e57) was resected. Thirteen (8.2%) patients had <12 LNs resected, and 145 (91.8%) had �12 LNs resected. Eighty (50.6%) patients had
LN metastasis, with a median of 2 positive LNs (range: 1e16). Of those with positive LNs, 19 (23.8%), 23 (28.8%), and 38 (47.5%) patients
had 1, 2, and 3 or more positive LNs, respectively. Thirty-three (41.2%) patients had bilateral LN metastasis. For patients without LN in-
volvement, we failed to observe any significant difference between patients with <12 LNs and �12 LNs that were resected with regard to
risk of recurrence ( p¼ 0.97) and death from cancer ( p¼ 0.43) in 5 years. However, resection of <12 LNs in patients with positive LNs
negatively impacted the risk of recurrence ( p¼ 0.003) and death from cancer ( p¼ 0.043).
Conclusions: Resection of fewer than 12 LNs in vulvar cancer has a negative impact on outcome for patients with positive inguinal LNs.
� 2013 Elsevier Ltd. All rights reserved.
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Introduction

Vulvar cancer accounts for approximately 3e5% of all
gynecological malignancies.1 It usually affects women,
with a median age of 65e70 years,2 and the majority of
cases (w90%) are squamous cell carcinoma (SCC).1,2

The prognosis is linked to inguinal lymph node (LN) in-
volvement, and hematogenic metastasis is a rare event,
even in the presence of LN metastasis.1,2 Thus, LN status
is an important prognostic factor e 5-year survival rates
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range from 90% for patients without LN metastasis to
24% when 5 or 6 LNs are involved.3

In 2009, the FIGO staging system was revised,4 and in
its surgicalepathological classification, only patients with
positive nodes are classified as stage III. Moreover, the
number of involved LNs, the size of LN metastasis, and
the presence of extracapsular spread are taken into account.
However, the prognostic impact of the number of LNs that
are removed is unknown.

Systematic inguinofemoral lymphadenectomy comprises
the resection of both superficial inguinal LNs (above the cri-
biform fascia) and deep inguinal (femoral) LNs.5 Appropriate
management of groin LNs correlates to a lower recurrence
rate and better outcome.1 When indicated, systematic ingui-
nofemoral lymphadenectomy has an important role in vulvar
cancer e higher groin recurrence rates have been reported
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after superficial inguinal lymphadenectomy.6e9 Moreover,
recurrences in an undissected groin correlatewith a highmor-
tality rate.1

Only 2 studies have suggested that a high number of re-
moved LNs is associated with better outcomes.10,11 Our
aim was to analyze the prognostic value of lymphadenec-
tomy in vulvar SCC, considering the number of LNs that
are resected, for patients with negative and positive LNs.

Patients and methods

This retrospective analysis included 158 individuals with
vulvar SCC who underwent surgical treatment, including
bilateral inguinofemoral lymphadenectomy, at the Depart-
ment of Gynecologic Oncology, AC Camargo Cancer
Hospital, from January 1980 to February 2010. The Institu-
tional Review Board approved the study.

The clinical features that we analyzed were age, type of
vulvar surgery (wide local excision or radical vulvectomy),
and pattern of recurrence. The pathology data included tumor
size, the depth of invasion, the number of resected LNs, and
the presence of LN metastasis. The 10th percentile of the
number of LNs that were resected was 12, and resection of
at least 12 LNs in both groins was considered an adequate
lymphadenectomy. Further, the number of LNs that were re-
sectedwas categorized into 2 groups:<12LNs and�12LNs.

Follow-up time spanned the date of surgery to the last
date for which information was available. Progression-free
survival (PFS) was the time from surgery to the date of re-
currence or last follow-up. Overall survival (OS) was de-
fined as the time from surgery to the date of death or last
follow-up. Disease-specific survival (DSS) was the time
from surgery to the date of death due to vulvar cancer or
last follow-up. The database was generated in SPSS, version
16.0 (SPSS, Inc., Chicago, IL) for Mac. The association be-
tween parametric variables was assessed by chi-square or
Fischer’s exact test. Survival curves were constructed by
KaplaneMeier life table analysis. For all tests, an alpha er-
ror of up to 5% ( p< 0.05) was considered significant.

Results
Clinical and pathological data
Themean agewas 67 years (range: 15e90).Median tumor
size was 5 cm (range: 1e18). Fifty-four (34.2%) patients had
the depth of invasion analyzed, with a median of 10 mm
(range: 2e30 mm). One hundred fifty-four patients (97.5%)
had radical vulvectomies, and 4 (2.5%) had wide local exci-
sion. All patients underwent bilateral inguinal lymphadenec-
tomy. Twelve (7.6%) patients received adjuvant radiotherapy.

A median of 22.5 LNs (range: 2e57) was resected. Thir-
teen (8.2%) patients had <12 LNs resected, vs. 145
(91.8%) with �12 LNs resected. Eighty (50.6%) patients
had LN metastasis, with a median of 2 positive LNs (range:
1e16). Of those with positive LNs, 19 (23.8%), 23
(28.8%), and 38 (47.5%) patients had 1, 2, and 3 or more
positive LNs, respectively. Thirty-three (41.2%) patients
had bilateral LN metastasis.

We hypothesized that the number of resected LNs corre-
lated with LN involvement, but we did not observe a signif-
icant difference e patients with <12 LNs and �12 LNs
resected had 46.2% and 51% of LN involvement, respec-
tively ( p¼ 0.73). Notably, only 6 patients with <12 LNs
resected had positive LNs, 3 of whom (50%) had �2 pos-
itive LNs. Conversely, 58/74 (78.4%) of patients with
�12 LNs had �2 positive LNs ( p¼ 0.14).

We also examined whether the number of resected LNs
was associated with a tumor size of more than 4 cm or
a depth of invasion of more than 10 mm. There was no sta-
tistically difference between groups with regard to tumor
size ( p¼ 0.36) or depth of invasion ( p¼ 1.0).

Sixty-nine (43.7%) patients experienced a recurrence e
35 (51.5%) had only local recurrence, 16 (23.5%) had groin
only, 7 (10.3%) had distant only, and 10 (14.7%) had both
locoregional and distant recurrence. Notably, there was no
difference in exclusive groin recurrence in patients with
<12 LNs (28.6% of recurrences) vs. �12 LNs (23% of re-
currences) ( p¼ 0.74).

Median follow-up time was 34 months (range:
1e301.5). At the end of the follow-up, 57 patients
(36.1%) were alive with no evidence of disease, 67
(42.4%) had died due to cancer, 28 (17.7%) died of other
causes, and 6 (3.8%) were alive with evidence of disease.
Recurrence and survival
The 5-year PFS, OS, and DSS rates were 55.9%, 48.2%,
and 60.4%, respectively. The 10-year PFS, OS, and DSS
rates were 48.8%, 35.8%, and 50.8%, respectively

As expected, the presence of LN metastasis negatively
impacted the risk of recurrence (70.8% vs. 42.2%;
p¼ 0.005), death (60.2% vs. 37.1%; p¼ 0.028), and death
from cancer (78.1% vs. 44.6%; p¼ 0.004) at 5 years.

We initially stratified patients into categories per the
FIGO staging system and analyzed patients without LN in-
volvement (grouped stages I and II) and those with positive
LNs (stage III) separately. In patients without LN involve-
ment, we failed to observe any significant difference be-
tween patients that had <12 LNs or �12 LNs resected
with regard to PFS (60% vs. 71.5%; p¼ 0.97), DSS
(66.7% vs. 76.2%; p¼ 0.43), or OS (66.7% vs. 57.4%;
p¼ 0.42) at 5 years (Fig. 1).

Further, we analyzed patients with positive LNs (stage
III) and noted a significant correlation between the number
of LNs resected and outcome. Two-year PFS was 20.8% for
those with <12 LNs resected and 52.8% for �12 LNs re-
sected ( p¼ 0.003) (Fig. 2). Three-year DSS was 20.8%
for those with <12 LNs resected vs. 78.6% for �12 LNs
resected ( p¼ 0.043) (Fig. 3). Three-year OS was also
worse for those with <12 LNs resected (20.8%), compared
with �12 LNs resected (48%) ( p¼ 0.084).



Fig. 1. (A) Progression-free survival curves for patients with <12 lymph

nodes (LN) or �12 LNs resected and negative inguinal LNs ( p¼ 0.97).

(B) Disease-specific survival curves for patients with <12 or �12 LNs re-

sected and negative inguinal LNs ( p¼ 0.43).

Fig. 2. Progression-free survival curves for patients with <12 or �12 LNs

resected and positive inguinal LNs ( p¼ 0.003).

Fig. 3. Disease-specific survival curves for patients with <12 or �12 LNs

resected and positive inguinal LNs ( p¼ 0.043).
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Further, after analyzing only patients with positive LNs,
adjuvant radiotherapy did not affect PFS ( p¼ 0.51) or DSS
( p¼ 0.98) (Fig. 4).

Discussion

The current management of vulvar cancer includes rad-
ical vulvectomy with safety margin and bilateral inguinofe-
moral lymphadenectomy.12 For locally advanced tumors,
where resection might include pelvic exenteration, the pri-
mary treatment is currently neoadjuvant chemo-radiation
followed by tailored surgery.13 If LN metastasis is found,
the standard post-operative therapy is inguinal and pelvic
radiation. Nevertheless, other strategies as adjuvant chemo-
therapy have been reported.14

Although some biologic markers have been suggested as
prognostic factors,15,16 LN involvement remains as the most
important prognostic factor in vulvar cancer.1,2 Regarding
LN-related parameters, the number of positive LNs, 3,17e20

percentage of nodal replacement,19,21 and size of LN metas-
tasis22 have been reported as significant prognostic factors.
However, few studies have addressed the prognostic value
of the number of LNs that have been resected.10,11
After inguinofemoral lymphadenectomy, recurrence in
the groin as the initial site is an unusual event. In the
GOG study, Homesley et al.23 reported only 1 recurrence
in 388 patients and a 3.7% overall recurrence rate (22/
588). In De Hullu et al., 24 the overall rate of groin recur-
rence was 3.5% (3/85) after inguinofemoral lymphadenec-
tomy through separate incisions.

However, in an attempt to decrease the morbidity of
groin dissection, some studies suggested new technique
strategies25,26 and others evaluated the outcome only after
superficial lymphadenectomy. Gordinier et al.8 reviewed
104 patients with negative LNs who were treated by wide
radical excision and superficial inguinal lymphadenectomy.
Nine (8.6%) patients had groin recurrences. The recurrence
developed in residual LNs in 6 of 8 patients who underwent
groin re-exploration, suggesting that those recurrences were
due to unresected positive LNs. In addition, the authors did
not observe any further micrometastasis after reviewing all
negative LNs. These data strongly suggest that groin



Fig. 4. Disease-specific survival curves for patients with positive inguinal

lymph nodes and no adjuvant treatment or adjuvant radiotherapy

( p¼ 0.98).
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relapse is due to metastatic disease in LNs that remain after
superficial lymphadenectomy.

Other groups have also described groin recurrence rates
after superficial inguinal lymphadenectomy of up to
4.6%.6,7,9 Considering all of these studies, the overall ex-
pected recurrence rate after superficial lymphadenectomy
is 5.3%.6e9 Moreover, in a series of 113 patients, Stehman
et al.27 were unable to correlate a low LN count after super-
ficial groin dissection to first recurrence in the groin. Nine
patients experienced a first recurrence in the groin (4 in the
undissected contralateral groin). However, the study con-
clusions were limited due to the small number of patients
with groin recurrence.

Nevertheless, inguinal LN metastases are expected in
approximately 25e30% of vulvar cancer patients, and con-
sequently, the majority of patients may be overtreated by
radical groin lymphadenectomy.5 Thus, sentinel node dis-
section has emerged as the preferred approach for patients
with clinically negative nodes. Based on the results from
a large prospective trial, GROINSS-V,28 this procedure
should be offered to patients with tumors that are up to
4 cm and unifocal with clinically negative groins.

However, the clinical significance of isolated tumor cells
and micrometastases in the LN remains unknown. Oonk
et al.29 demonstrated that even when only isolated cells
are found in the sentinel node, the rate of non-sentinel
node metastasis is 4.1% (1/24 cases), and in cases of metas-
tasis of less than 5 mm, 11.7% (4/34 cases) also had non-
sentinel node metastasis. Thus, inguinofemoral lymphade-
nectomy should be recommended when disease of any
size is detected in the sentinel nodes.

Further, the optimal number of LNs that should be ex-
pected after an inguinal lymphadenectomy is unknown. The
node count varieswidely, from1 to 36 per groin.9,10,26,27,30e33
This finding reflects not only the variation in individual anat-
omy but also differences in surgical techniques and skills and
pathologists’ efforts to identify and analyze the LNs within
the surgical specimen.27,31

Only 2 studies have examined the prognostic value of
the number of resected inguinal LNs in vulvar cancer. In
2007, Le et al.11 reported a series of 58 patients, 21% of
whom had positive LNs. They concluded that a total node
count of less than 10 LNs after bilateral lymphadenectomy
negatively impacted the risk of recurrence and death and
suggested that optimal bilateral lymphadenectomy should
be defined as resection of �10 LNs. In contrast to our
study, due to the small number of patients, they could not
stratify patients into groups with or without positive LNs.

The other study was a large population database analysis
that was recently published by Courtney-Brooks et al.,10 who
evaluated the impact of LN count on survival in 1030 patients
with vulvar cancer and negative LNs. In their study, resection
of�10 nodes correlated significantly with better DSS and OS
in former stage III node-negative vulvar cancer patients. No
difference in survival was observed among stage I patients.
The group suggested that radical inguinofemoral lymphade-
nectomy should be performed in patients with node-
negative, locally advanced vulvar cancer and that the survival
benefit from radical lymphadenectomy for these patients is at-
tributed to resection of LNs with undetected micrometastases.

The latter hypothesis is not corroborated by Gordinier
et al.,8 who failed to note any LN micrometastases in LNs
that were resected in 104 patients with negative groins. Fur-
ther, the group did not describe whether the lymphadenec-
tomy was unilateral or bilateral. Because patients with
only 1 resected LN and a low median of resected LNs
were included, we conclude that patients with unilateral lym-
phadenectomy were part of the study group. They also strat-
ified patients by the old FIGO staging system, in which stage
III included tumors of any size with adjacent spread to the
lower urethra, vagina, or anus. Patients with locally ad-
vanced disease and negative lymph nodes have a better prog-
nosis than those with positive (unilateral) lymph nodes20,34

and are now considered to have stage II disease.4

Our cohort included patients with both negative and pos-
itive LNs. In contrast to Courtney-Brooks et al.,10 we did not
find any benefit in resecting more LNs in patients with neg-
ative nodes. Moreover, we included only patients with bilat-
eral LN dissections and more locally advanced tumors with
regard to size and depth of invasion; thus, we had a higher
rate of LN metastasis (50.6%). Further, there was no differ-
ence between the groups (<12 LNs and �12 LNs resected)
in tumor size or depth of invasion. Nevertheless, we deduce
that patients with locally advanced tumors have better out-
comes after an appropriate lymphadenectomy.

We anticipated observing a higher prevalence of exclusive
inguinal recurrences for patients with <12 LNs resected, but
our findings did not corroborate this hypothesis. Conversely,
we observed that resection of <12 LNs had a significantly
negative impact on not only DSS but also PFS.
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Because adjuvant radiotherapy was performed in only
7.6% of patients, we believe that there is a therapeutic ef-
fect of lymphadenectomy. Most patients who received
radiotherapy were treated in last decade after an institu-
tional paradigm shift, in which we began to indicate adju-
vant radiotherapy for patients with 2 metastases that were
below 5 mm, LN metastases that were larger than 5 mm,
and extracapsular invasion. Nevertheless, in our series, ad-
juvant radiotherapy had no impact on outcomes in patients
with positive LNs, which we attribute to the small number
of patients who received adjuvant radiotherapy.

Overall, we present a large, uni-institutional series on
a rare disease that contributes valuable data. Unfortunately,
in a retrospective setting that spanned nearly 3 decades, it
suffers from institutional bias.

In conclusion, our data suggest that regarding outcomes,
resection of <12 LNs in bilateral lymphadenectomy for pa-
tientswithvulvar cancer andpositive inguinalLNshaveaneg-
ative impact on recurrence and death from cancer. Resection
of at least 12 LNs should be considered the goal for patients
with vulvar cancer that requires bilateral lymphadenectomy.
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