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Purpose of review

Surgical treatment of vulvar cancer has been shifted from ultraradical procedures associated with huge
morbidity to less extensive surgery with better psychosexual result and less morbidity, without compromising
survival. The authors review and discuss the recent literature regarding the surgical management of vulvar
squamous cell carcinoma.

Recent findings

Surgery remains the cornerstone in the treatment of vulvar cancer. Radical vulvectomy with inguinofemoral
lymphadenectomy has been replaced by radical local excision with sentinel node procedure for early
disease. However, the role and distance of pathological margins are still on debate. Recent results from a
large prospective trial corroborate the safety of sentinel node biopsy for early disease, even after primary
tumor resection. An experienced team should perform sentinel node procedure using combined technique
(blue dye and lymphoscintigraphy) and ultrastaging pathology. Moreover, midline tumors still need lymph
node biopsy from both groins.

Summary

Primary vulvar cancer may be safely treated with radical/wide local resection. In case of other suspicious
lesion or multifocal disease, radical vulvectomy is performed. Patients with unifocal disease, tumor size less
than 4 cm, and clinically negative groins are candidates to sentinel node procedure. In the case of
clinically positive node or sentinel node metastasis, a systematic inguinofemoral lymphadenectomy should
be performed.
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INTRODUCTION

Vulvar cancer accounts for approximately 3–5% of
all gynecological malignancies and the majority of
cases are squamous cell carcinoma [1,2].

Surgery is the cornerstone in the treatment of
vulvar cancer and prognosis is mostly linked to the
presence of inguinal lymph node metastasis [3,4].
The current management of vulvar cancer depends
on the extension of disease, and includes primary
tumor resection with safety margin as well as
inguinofemoral lymph node staging [5]. If lymph
node metastasis is found, the standard postoperative
therapy is inguinal and pelvic radiotherapy (Fig. 1)
[5].

Because of the low incidence of vulvar cancer, a
small number of randomized trials is evaluable and
some controversies still exist regarding the best
treatment approach. In the present article, the
authors review and discuss the recent literature
regarding the surgical management of vulvar squ-
amous cell carcinoma, and further propose some
recommendations.
illiams & Wilkins. Unau
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SURGICAL MANAGEMENT OF VULVAR
CANCER

Surgery is the most important treatment tool in
vulvar cancer, and includes both primary tumor
resection and inguinofemoral lymph node staging.
For patients with primary lesion less than 2 cm in
size and depth of invasion of less than 1 mm (stage
IA), lymph node staging may be omitted, as there is a
very low risk of lymph node involvement [6–8]. In
the case of larger tumors, the surgical staging of
inguinofemoral lymph nodes is indicated.

Moreover, primary groin radiotherapy in clini-
cally negative lymph nodes correlated to higher
thorized reproduction of this article is prohibited.
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KEY POINTS

� Surgery is the cornerstone for staging and treatment of
vulvar cancer.

� Primary tumor may be safely treated with wide local
resection and safe margins.

� Patients with unifocal disease, tumor size less than
4 cm, and clinically negative lymph node should have
sentinel node procedure.

� In the case of clinically positive lymph node or positive
sentinel node, a systematic inguinofemoral
lymphadenectomy should be performed.

Gynecologic cancer
groin recurrence rate and worst survival compared
with surgery [9,10].
En bloc resection

In the early 20th century, Taussig [11] and Way [12]
introduced the concept of radical vulvectomy with
‘en bloc’ resection of bilateral inguinofemoral and
pelvic lymphadenectomy. As the prognosis had
improved with the ‘en bloc’ technique, it became
the standard surgical treatment for vulvar cancer [2].

The ‘en bloc’ radical vulvectomy was not only
mutilating, but also related to severe morbidity.
Therefore, many efforts were taken to modify this
opyright © Lippincott Williams & Wilkins. Unautho

FIGURE 1. (a) Unifocal early-stage vulvar squamous cell carcin
early-stage vulvar cancer.

10 www.co-obgyn.com
surgical approach. The aim was to reduce morbidity
and increase the cosmetic result, without compro-
mising the outcome [2,5,13–15].
Triple incision technique

Primary lesion resection and inguinofemoral lym-
phadenectomy performed by separate incisions
emerged as an alternative approach for the ‘en bloc’
resection, as lymph node dissemination might occur
through lymphatic embolization rather than lym-
phatic continuity (Fig. 2) [2].

The separate incisions technique resulted in
lower complication rates [15]. However, the main
concern laid on its safety, more specifically the risk
of ‘skin bridge’ recurrence [16].

In an important study, De Hullu et al. [17] have
found significantly lower prevalence of fatal groin or
‘skin bridge’ relapses for ‘en bloc’ surgery (1.3%)
compared with separate incisions (6.3%). However,
there was no impact on survival. Yet, some other
groups have described low groin recurrence rates after
‘en bloc’ inguinofemoral lymphadenectomy [3,18],
and others reported ‘skin bridge’ recurrences even in
patients with negative lymph node [16,19–24].

Despite the results from some studies that suggest
a higher rate of groin relapses after triple incision
technique, the overall risk of ‘skin bridge’ recurrence
is low and no definitive data demonstrated that
the outcome is compromised. Moreover, a Cochrane
rized reproduction of this article is prohibited.

oma; (b) locally advanced vulvar cancer; and (c) multifocal
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FIGURE 2. (a) Large ulcerated vulvar cancer case with extension to distal urethra; (b) ink mark on skin before triple incision
technique; (c) aspect of the resected primary tumor; (d) aspect of the primary site after radical vulvectomy; (e) aspect after full
inguinofemoral lymphadenectomy with separate incisions; and (f) wound closure.

Vulvar cancer surgery Baiocchi and Rocha
review showed a ‘skin bridge’ recurrence rate of less
than 1% for patients without lymph node metastasis,
and suggested that separate incisions may be con-
sidered a safe procedure (Fig. 3) [25].

In our opinion, considering the higher compli-
cation rates of the ‘en bloc’ technique and the lack of
power of the studies that support the higher recur-
rence rates for triple incision surgery, the use of
separate incisions remains as our preferable surgical
technique.
Wide local excision and surgical margins

After the introduction of separate incisions tech-
nique, removal of all external genitalia was still
performed until the description of radical/wide local
excision. No randomized trial has been performed
comparing radical vulvectomy to wide local exci-
sion; however, oncologic safety seems to be com-
parable for early-stage disease (Fig. 4) [25–27].

However, the extent of the tumor-free resection
margins after wide local excision is still under
debate. Heaps et al. [28] suggested that pathological
margins of less than 8 mm had 50% local recurrence
rate. Moreover, De Hullu et al. [17] showed no local
Copyright © Lippincott Williams & Wilkins. Unau
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recurrence when pathological margins were greater
than 8 mm, whereas 22.5% when free margin was at
least 8 mm (P¼0.002). They recommended a double
surgical margin (2 cm). Further, Chan et al. [29] also
had no local recurrence after at least 8 mm margin
distance and 23% when margin was less than 8 mm.

As pathologic margin seemed to be important,
Palaia et al. [30] prospectively addressed the corre-
lation between macroscopic and microscopic mar-
gin. Microscopic margin of 8 mm was achieved in
83% of cases when macroscopic measurement was
1 cm, in 91% when it was 1.5 cm, and in 98% when it
was 2 cm. These findings corroborate De Hullu
et al.’s [17] suggestion of safe macroscopic margin
of 2 cm.

Recently, Ioffe et al. [31
&

] correlated the margin
status of the original excisional tumor and histology
of the re-excision specimen for close or positive
margins. After re-excision, one of 24 (4%) patients
with negative margins (>1 mm and <10 mm), two
of 27 (7%) patients with vulvar intraepithelial neo-
plasia-positive margins, and 11 of 33 (33%) patients
with carcinoma-positive margins were found to still
have carcinoma in the re-excision histology. They
had 10% of local recurrence; however, 88% occurred
thorized reproduction of this article is prohibited.
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FIGURE 3. (a) Local recurrence found 9 years after radical ‘en bloc’ resection; (b) inguinal recurrence after radical
vulvectomy and groin lymphadenectomy with separate incisions; (c) aspect of local and inguinal recurrence not suitable to
surgical treatment; and (d) local relapse 5 years after radical vulvectomy by separate incisions.

FIGURE 4. (a) Aspect of radical local resection with hemivulvectomy for early-stage disease and (b) satisfactory cosmetic
appearance of the remaining external genitalia.

Gynecologic cancer
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Vulvar cancer surgery Baiocchi and Rocha
in the contralateral vulvar side and may probably be
because of a secondary lesion.

Nevertheless, other studies failed to show any
impact on margin distance and prognosis [32].
Woelber et al. [33] published an intriguing study
of 102 patients, in which margin distance had no
significant impact on the progression-free survival
when analyzed as either a continuous variable or
divided in three groups (<3 mm, �3 mm to <8 mm,
and �8 mm). Moreover, vulvar recurrence rate
did not differ between resection with margin of less
than 8 mm (11.1%) compared to at least 8 mm
(10%).

These findings contrast to the current recom-
mendations. The authors argue that after complete
resection of the tumor, free margins may have just
minor value. However, in Ioffe et al.’s [31

&

] study,
they still had one of 24 (4%) patients with tumor left
after negative margins excision. Moreover, it is
important to recognize that many recurrences
might be second primary tumors rather than a
recurrence, as most of the local recurrences occur
after 2 years of follow-up [34,35] and at a site differ-
ent from the primary tumor [31

&

,36].
Finally, Viswanathan et al. [37

&&

] recently pub-
lished a large series (n¼205) that analyzed the risk
of recurrence regarding not only margin status, but
also adjuvant radiotherapy. They noted 4-year
vulvar free-recurrence rate for patients with negative
(n¼69; �1 cm), close (n¼116; <1 cm), and positive
margins (n¼20) of 82, 63, and 37%, respectively
(P¼0.005). About 20% of patients with close or
positive margins received vulvar radiotherapy.
Further, those who received a dose of at least 56 Gy
had a lower risk of local relapse than those who
received 50.4 Gy or less (P¼0.05). They concluded
that recurrences were noted with margins up to
9 mm.

Despite the current controversy, we recommend
radical/wide local resection for primary tumor
treatment. In the case of other suspicious lesion
or multifocal disease, radical vulvectomy should
be performed. Regarding tumor-free resection
margins, we still suggest intended surgical margins
of 2 cm and final pathological margin of at least
1 cm. However, in some special situations such as
tumors near the urethra or anus, final pathological
margins of less than 1 cm may be considered.
GROIN SURGERY

Inguinal lymph node metastases are expected in
25–30% of vulvar cancer patients, and consequently,
the majority of patients will be overtreated by radi-
cal groin lymphadenectomy [2,4,5]. Furthermore,
after systematic inguinofemoral lymphadenectomy,
Copyright © Lippincott Williams & Wilkins. Unau
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recurrence in the groin as the initial site is an unusual
event (Fig. 3) [2].

In an attempt to decrease the morbidity of groin
dissection, some studies evaluated the outcome after
only superficial inguinal lymphadenectomy, as
theoretically the superficial nodes should be the first
to be involved. However, the expected recurrence
rate after superficial lymphadenectomy was up to
8.6%, with an overall relapse rate of 5.3% [38–41].
Thus, a full inguinofemoral lymphadenectomy is still
recommended rather than only superficial lympha-
denectomy for clinically negative patients in whom
sentinel node biopsy is not indicated.
Sentinel node procedure

Sentinel node dissection has emerged as the pre-
ferred approach for patients with clinically negative
nodes. In a systematic review, Selman et al. [42]
noted detection rates with Tc-99m that ranged up
to 100%, with pooled sensitivity and specificity of
97 and 100%, respectively. A high detection rate is
expected (up to 100%), especially after using the
combined technique (Fig. 5).

In some cases, the false-negative rate of sentinel
node biopsy may be explained by the presence of
positive groin metastases that primarily obliterate
the lymph flow and cause bypassing of the sentinel
node [43]. Preoperative imaging can help to detect
gross nodal involvement. Patients with enlarged or
suspicious groin lymph node should have either
core-biopsy or fine-needle aspiration cytology in
order to exclude metastatic lymph node. All
enlarged nodes should also be resected during the
surgical procedure, even if it is not the sentinel node
(Fig. 6) [44].

In 2008, Van der Zee et al. [45] published a large,
prospective, multicenter trial [Groningen Inter-
national Study on Sentinel Nodes in Vulvar Cancer
(GROINSS-V)] that included 403 patients with
tumor size less than 4 cm, stromal invasion greater
than 1 mm, and clinically negative lymph nodes. All
patients received sentinel node procedure with com-
bined technique (radioactive tracer and blue dye)
and for those with negative sentinel node, system-
atic lymphadenectomy was omitted. After a median
follow-up of 35 months, groin recurrence rate was
only 2.3% for unifocal disease. Yet, half of the eight
local failures could be further explained. The groin
recurrence rate was at least comparable to that
reported for patients with early-stage vulvar cancer
treated with groin lymphadenectomy [46,47]. The
sentinel nodes were analyzed by ultrastaging
technique (three sections per mm and cytokeratine
AE1/AE3 immunostaining) and 41.7% of metastases
were diagnosed by this method. As expected, the
thorized reproduction of this article is prohibited.
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FIGURE 5. (a) Injection of blue dye around the midline primary tumor of less than 4 cm; (b) lymphoscintigraphy showing the
sentinel node of the right groin; (c) skin ink mark of the bilateral sentinel lymph node sites; (d) aspect of the sentinel node
colored with the blue dye in the left groin; (e) aspect of the vulva during primary tumor resection; and (f) aspect after primary
tumor resection and bilateral sentinel lymph node biopsy.

FIGURE 6. (a) Example of suspicious enlarged inguinal lymph node found in pelvic computed tomography. (b) Local aspect
after systematic right inguinofemoral lymphadenectomy with saphenous vein preservation.

Gynecologic cancer
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Vulvar cancer surgery Baiocchi and Rocha
complication rates were significantly lower for
patients who did not need inguinofemoral lympha-
denectomy.

In the GROINSS-V study, nonsentinel node
involvement occurred in 21% of the patients with
a metastatic sentinel node. Oonk et al. [48] demon-
strated from the GROINSS-V data that even when
only isolated cells are found in the sentinel node,
the rate of nonsentinel node metastasis is 4.1%
(one of 24), and in cases of metastasis of less than
5 mm, 11.7% (four of 34). Thus, inguinofemoral
lymphadenectomy is still recommended when
metastasis of any size is found in the sentinel node.
However, the clinical significance of isolated tumor
cells and micrometastases in the sentinel lymph
node remains unclear.

Moreover, other trials brought back the
discussion on sentinel node safety and surgeon’s
experience. A study with inclusion criteria similar
to those in GROINSS-V showed a high false-
negative rate of 12.5% (seven of 56 cases). The
authors stated that the main factor responsible
for the high false-negative rate was the surgeons’
experience [49].

Recently, Levenback et al. [50
&&

] published data
from Gynecologic Oncology Group trial 173 (GOG
173), a prospective, multi-institution validation trial
that included 452 patients with tumors up to 6 cm
who received sentinel node procedure followed by
inguinofemoral lymphadenectomy. There was no
requirement on surgeon skill verification. After
almost 10 years of accrual, the overall prevalence
of lymph node metastases was 31.6%, the sentinel
node was the only positive node in 55.3% of node-
positive patients, and 23% of positive sentinel nodes
were detected by ultrastaging immunostaining.
Overall false-negative predictive value was 3.7%.
However, in women with tumor less than 4 cm, it
was only 2.0%, which is quite similar to the
GROINSS-V study [45]. Of note, of the 11 false-
negative patients, six occurred in up to the third
case from an institution.

Together, the results of the GOG 173 [50
&&

] and
GROINSS-V [45] trials provide sufficient evidence
that sentinel node biopsy should be offered to
selected patients and better performed by well
trained gynecologic oncologists.

After the introduction of sentinel node pro-
cedure, two unanswered questions have persisted.
First, which patients would safely undergo only
unilateral sentinel node procedure? Second, is it
possible to have sentinel node biopsy after previous
vulvar surgery?

For midline lesions, some authors had suggested
that a complete inguinofemoral lymphadenectomy
should be performed in the groin where sentinel
Copyright © Lippincott Williams & Wilkins. Unau
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node is not found [2,5]. Coleman et al. [51
&&

]
recently addressed this issue and analyzed the data
of 234 patients from the GOG 173 trial. They cate-
gorized the primary tumors into three groups based
on the localization: lateral (>2 cm distant from mid-
line), midline, or lateral ambiguous (located within
2 cm). Bilateral lymphoscintigraphy was found in
22% of lateral tumors, 58% of lateral ambiguous
tumors, and 70% of midline tumors. No contrala-
teral metastasis was found in patients with lateral
ambiguous tumors and unilateral lymphoscintigra-
phy, but was found in four of 32 (12.5%) patients
with midline tumors. Interestingly, there was an
unexpected 22% contralateral lymphoscintigraphy
for the lateral tumors, whereas 30% unilateral
lymphoscintigraphy for the midline tumors. The
authors suggested that patients with lateral ambig-
uous tumor and unilateral drainage on lymphoscin-
tigraphy might safely undergo unilateral sentinel
node biopsy. If this hypothesis is validated, it will
be possible to omit unnecessary contralateral groin
dissection.

The feasibility and safety of sentinel node biopsy
after vulvar surgery were examined by three recent
studies. Woelber et al. [52

&

] studied 74 patients who
received sentinel node biopsy concomitant to vul-
var surgery, whereas 32 patients had vulvar surgery
before the secondary sentinel node procedure.
Sentinel node detection was possible in all patients.
There were no groin recurrences in the secondary
sentinel node and 5.4% in the primary sentinel
node. This high recurrence rate may be explained
by the inclusion of tumors greater than 4 cm. Ennik
et al. [53] corroborate this finding in 27 cases, in
which previous excision of a primary vulvar malig-
nancy did not impair sentinel node detection.
Finally, in the GOG 173 study [50

&&

], sentinel node
detection rate (87.5%; 42 of 48 cases) was similar in
patients who had a prior wide local excision com-
pared to patients without previous surgery (93.1%;
376 of 404 cases) (P¼0.15). In summary, sentinel
node procedure after previous vulvar surgery is feas-
ible and may reflect the groin status.

It is important to note that in the case of
previous sentinel node biopsy and a recurrent vulvar
tumor, the patient should have at that time an
inguinofemoral lymphadenectomy [44].

We conclude that patients with unifocal vulvar
cancer, tumor size less than 4 cm, and clinically
negative groins should undergo sentinel node pro-
cedure with combined technique. The procedure
should be performed in centers with an experienced
multidisciplinary team. The sentinel node should
be analyzed by ‘ultrastaging’ and if it is positive,
a systematic inguinofemoral lymphadenectomy is
recommended.
thorized reproduction of this article is prohibited.
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Nevertheless, radiotherapy as a definitive
approach instead of lymphadenectomy for groin
treatment after a positive sentinel node is being
addressed by the ongoing trial GROINSS-V-II. The
main objective is to evaluate whether inguinofe-
moral lymphadenectomy could be omitted in
patients with a positive sentinel node if they receive
adjuvant radiotherapy.
ADVANCED VULVAR CANCER

It is challenging to choose the best treatment for
patients with locally advanced disease. In the case of
resectable disease, exenterative procedures have
been described [54]. However, these procedures
are associated with high morbidity rates, significant
physical and psychological impact, and permanent
colostomy and urostomy [54].

Therefore, primary radiotherapy with concom-
itant chemotherapy in neoadjuvant setting has
become an important choice with the intention
to achieve resectability with organ-sparing and less
radical procedures.

However, a high-related toxicity is expected,
although with high response rates and resectability
rates of 63–92%, respectively [55]. None of the
studies showed a benefit for either treatment option,
and no differences in morbidity could be demon-
strated [56].

In summary, data on neoadjuvant chemoradia-
tion for advanced vulvar cancer are still limited.
However, we recommend neoadjuvant chemoradia-
tion for advanced vulvar cancer patients, in whom
tumors could only be primarily resected by exenter-
ative procedures.

CONCLUSION
Surgery is the cornerstone for staging and treatment
of vulvar cancer. Early-stage disease has a very good
prognosis and treatment should be individualized.

Primary tumor may be safely treated with radical/
wide local resection with intended surgical margins
of 2 cm and final pathological margin of at least 1 cm.
In the case of suspicious lesion or multifocal disease,
radical vulvectomy should be performed.

For patients who have unifocal disease, tumor
size less than 4 cm, and clinically and imaging nega-
tive groins, sentinel node procedure with combined
technique should be offered (blue dye and lympho-
scintigraphy). In the case of clinically positive node
or positive sentinel node, a systematic inguinofe-
moral lymphadenectomy should be performed.

Neoadjuvant chemoradiation is indicated for
advanced tumors that could only be primarily
resected by exenterative procedures or for fixed
enlarged inguinofemoral lymph nodes.
opyright © Lippincott Williams & Wilkins. Unautho
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