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Abstract

Sentinel lymph node (SLN) biopsies are a sensitive tool
in evaluating lymph nodes for multiple cancers, and
in some diseases they decrease morbidity in both the
short- and long-term. SLN detection in gynecologic
malignancies has been studied extensively over the

Raishidenge ~ WJOG | www.wjgnet.com

78

past decade. We review the current literature on SLN
dissection in vulvar, endometrial and cervical cancers.
Large, well-designed trials in each of the three types
of cancer have demonstrated high sensitivity and low
false-negative rates when SLN biopsy is performed in
the correct patients and with an appropriate technical
approach. In all of these cases the addition of ultra-
staging to conventional pathology yields increased
detection of micrometastatic disease. Biopsy of the
sentinel nodes is feasible and safe in early vulvar
malignancies, with multiple studies describing low
recurrence rates in those women who have with
negative SLNs. There does not appear to be a survival
benefit to lymphadenectomy over SLN biopsy and
quality of life is improved in women undergoing SLN
biopsy. Optimal treatment strategies for women with
positive nodal biopsies, particularly in cases with
micrometastatic disease, remain unclear. Multiple
large studies investigating the utility of SLN biopsy
in endometrial malignancy have found that sentinel
nodal status is a reliable predictor of metastases in
women with low-risk disease. Prospective studies are
ongoing and suggest sentinel nodal detection may soon
become widely accepted as an alternative standard of
care for select cases of endometrial cancer. In cervical
cancer, SLN biopsy is accurate for diagnosing metastatic
disease in early stage tumors (< 2 cm diameter or
stage < IB2) where the risk of metastasis is low. It
is unknown if women who undergo SLN biopsy alone
will have different survival outcomes than women who
undergo complete lymphadenectomy in these cases.
In a specific population of women with vulvar cancer,
SLN dissection is an effective and safe alternative to
complete dissection. It can be offered as an alternative
management strategy in these women. In women who
do undergo SLN biopsy, it is associated with improved
quality of life. Promising evidence supporting the utility
of SLN dissection in endometrial and cervical cancer
continues to emerge, and it may soon become a
reasonable option for select patients. However, continued
research and refinement of appropriate patient selection
and long-term follow-up are necessary.
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Core tip: In a specific population of women with vulvar
cancer, sentinel lymph node (SLN) dissection is an
effective and safe alternative to complete dissection. It
can be offered as an alternative management strategy
in these women. Sentinel node biopsy is also associated
with an improved quality of life. Promising evidence
supporting the utility of SLN dissection in endometrial
and cervical cancer continues to emerge, and it may
soon become a reasonable option for select patients.
However, continued research and refinement of
appropriate patient selection and long-term follow-up
are necessary.
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INTRODUCTION

Sentinel lymph node (SLN) biopsy has become the
standard of care in multiple non-gynecologic mali-
gnancies. As a surgical technique, SLN biopsy was initial
developed for the treatment of penile cancer in 1977,
and was adopted into treatment strategies for breast
cancer and melanoma shortly thereafter'!. The SLN is
the first node within a lymphatic chain which drains the
primary tumor. As the first in a chain of lymph nodes,
theoretically the sentinel node will be the first to receive
metastatic disease. If the sentinel node is negative
then, it is assumed that the remainder of the lymphatic
basin is also without metastatic disease. One of the
distinctive benefits of SLN biopsies is the opportunity to
avoid “over-staging”, the removal and dissection of non-
diseased tissues in an effort to identify the extent of a
patient’s cancer. Furthermore, with fewer lymph nodes
to examine, pathologists can performed more in-depth
analysis on the relatively smaller volume of available
tissues.

Application of SLN biopsy techniques in gynecologic
malignancies has been studied extensively over the
past decade as nodal dissections in these cancers can
lead to long-term morbidities. In breast and vulvar
cancers SLN biopsy is predictive of the disease status
of the lymphatics and has demonstrated decreases in
the significant short and long-term morbidities which
are seen in complete lymphadenectomy. However,
sampling of the SLN in other gynecologic malignancies
is still investigational. We will review the continually
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growing body of literature supporting SLN biopsy in
the treatment of vulvar cancer, as well as reviewing
the current evidence behind the use of SLN biopsy in
endometrial and cervical cancers.

VULVAR CANCER

Vulvar cancer is relatively uncommon, accounting for
5% of gynecologic malignancies'?. Five thousand one
hundred and fifty new cases of vulvar cancer and 1080
deaths attributable to the same are anticipated in the
United States in 2015™, Traditional radical vulvectomy
with en bloc inguinofemoral lymphadenectomy was
associated with high morbidities including 70% of
women suffering from chronic lymphedema'. Over
time, in order to minimize surgical morbidity, the stan-
dard of care has shifted. It is now standard practice to
perform vulvectomy or radical wide local excision, with
deep or superficial inguinal femoral node dissection,
instead of radical vulvectomy. Unfortunately, even with
this less radical surgery complication rates remain
significant. A 2013 review of complications in inguinal
femoral nodal dissection reported lymphedema in
14%-48% of patients and formation of lymphocele in
7%-40% of patients. Furthermore they report wound
infections in 21%-39% of patients, cellulitis in 21%-57%
and wound breakdown in 17%-39% of cases'. This
significant morbidity has lead to the development of less
invasive and less morbid methodologies, particularly the
use of SLN biopsy. Indeed, at experienced centers and
with select patients SLN sampling is the new standard
of care®.

Survival rates in vulvar cancer are highly dependent
upon inguinal femoral lymph node status; thus their
evaluation is critical®®. Five-year survival rates are
96%, 80% and 12% in women with negative inguinal
femoral lymph nodes, two or less positive lymph nodes
and more than two positive lymph nodes, respectively.
Survival continues to falls significantly with increasing
numbers of positive nodes beyond 2V, However, the
majority of women that undergo lymphadenectomy will
not have nodal disease. It has been shown that tumor
size is prognostic of the risk of lymph node metastases
with only 10%-15% of patients with vulvar tumors less
than 20 mm having inguinal femoral metastases®®!.
This suggests that up to 90% of patients could be
spared the morbidity of complete lymphadenectomy if
appropriately identified.

Levenback et al*®’ first described the application of
SLN biopsy in vulvar malignancy, adopting technical
features from the melanoma literature™®'®. Multiple
subsequent studies have demonstrated the safety,
feasibility and low false negative rates of SLN biopsy in
these patients™® ™!, The majority of studies use a dual-
injection approach with pre-operative radioactive tracer
injection of technetium-99 sulfur colloid (**™Tc) and
isosulfan or methylene blue injection in the operating
room™®.,
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A systematic review published in 2015 by Covens et
al"” reported high rates of sentinel node detection and
low false-negative rates. Although they report significant
variability among studies, the overall detection rate
was 86.9%. Twenty five studies analyzed in this review
reported SLN biopsy followed by inguinal femoral nodal
dissection; the false negative rate for sentinel node
biopsy among these studies was 6.6%!""”.

GOG 173 was a large prospective multicenter trial
comparing SLN biopsy to inguinal femoral lympha-
denectomy. Four hundred and fifty-nine patients with
tumors between 2 and 6 cm and without signs of
affected lymph nodes on clinical exam were included
in the trial. All women underwent lymphatic mapping
using radioactive tracer and blue dye. SLN biopsy
was performed when possible, followed by complete
lymphadenectomy. One or more SLN was found
in 412 women, and 132 (31.6%) had lymph node
metastases. Sensitivity and false-negative predictive
value (FNPV) were 91.7% and 3.7%, respectively.
Both were impacted by the size of the tumor; in those
lesions less than 4 cm in diameter the FNPV was 2%,
while it rose to 7.4% when size ranged from 4-6 cm!*®..
Another large multicenter study, conducted by Hampl
et al™”, evaluated accuracy and feasibility of SLN biopsy
in women with T1-T3 vulvar cancer. They reported a
98% detection rate, 92.3% sensitivity and 7.7% false
negative rate™,

This study included patients with large lesions (>
4 cm), and a wide range of experience in SLN biopsy
among participating surgeons, likely contribute to the
higher false negative rate.

One of the distinct advantages of SLN biopsies is
the opportunity for ultra-staging. Levenback et a/*®
found that the mean total of lymph nodes resected
with complete inguinal femoral dissection was 8.94, as
compared to a mean of 1.54 lymph nodes with sentinel
biopsy. With fewer nodes, the pathologist can focus
efforts on examining smaller; serial sections, a technique
known as ultra-staging. Pathologic examination of a SLN
is likely to identify smaller metastases to these nodes.
Those metastases measuring 0.2-2 mm in size are
referred to as micrometastases, and while their clinical
significance is not entirely understood in all gynecologic
cancers they have been identified as predictors of
relapse in melanoma and breast cancer. In addition,
techniques such as immunohistochemical staining and
reverse-transcriptase polymerase chain reaction analysis
for cytokeratin expression can be added to hematoxylin
and eosin staining to potential increase tumor cell
detection rates™ . Studies evaluating the impact of
these methods on detection of metastatic tumor cells
are varied and report a range of results. However, this
is at least partially due to a lack of uniform techniques
used across institutions™®"). Current expert opinion
argues that the potential benefit provided by ultra-
staging and immunohistochemical staining of sentinel
nodes outweighs the risks of increased time, cost, and
identification and treatment of metastases of uncertain
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clinical significance!'”.

Initial studies evaluated SLN biopsy followed by
complete nodal dissection. However, the large multi-
center GROningen International Study on Sentinel
nodes in Vulvar cancer (GROINSS-V-I) was the first to
evaluate the safety of SLN biopsy alone.

Inclusion in this multicenter observational study
required that patients have unilateral and unifocal
tumors of the vulva smaller than 4 cm in diameter;
only squamous cell cancers were included. Women
with negative SLN evaluation following completion
of ultra-staging underwent serial surveillance, while
those with positive SLN underwent inguinal femoral
lymphadenectomy. Of the 403 patients enrolled, 276 had
negative SLNs. During a median follow-up period of 35
mo there were 8 episodes (2.9%) of groin recurrence.
Furthermore, the investigators found a decrease in
morbidity for patients who had only SLN biopsy when
compared to women who underwent complete nodal
dissection. Perhaps the best illustration of this is in the
incidence of postoperative lymphedema. Less than
2% of women who had only SLN biopsy experienced
lymphedema, compared to 25.2% of women who
underwent complete lymphadenectomy™?.

Unfortunately, groin nodal recurrence of vulvar
cancer carries a dire prognosis, with 5 year survival
rates ranging from 0%-17%"**>*%, In their meta-analysis,
Covens et al”! included an analysis of recurrence rates
when women were followed after SLN biopsy, superficial
inguinal nodal dissection, or complete nodal dissection
(involving dissection of the deep femoral lymph nodes).
Twenty-three studies were included, with a broad range
of follow-up durations. They reported a 6.6% (4.4-9.0)
recurrence rate in women undergoing superficial nodal
dissection and a 1.4% (0.4-2.9) recurrence rate with
complete inguinal femoral dissection. Comparatively, the
recurrence rate with sentinel node biopsy was between
these two values, at 3.4% (1.8-5.4)"",

Identification of appropriate patients for sentinel
node biopsy instead of complete inguinal femoral lym-
phadenectomy is another important factor. GROINSS-
V-I reported an increased risk of recurrence in women
with multifocal disease (11.8% vs 2.3%), suggesting
that sentinel nodal biopsy is likely inadequate in this
subset of patients®®®!. Tumor size is another important
predictor of nodal metastases. The largest studies
evaluating SLN biopsy excluded patients with clinically
suspicious nodes, and most would recommend complete
groin lymphadenectomy in this group of patients™.
GOG 173 demonstrated differences in both the rate of
nodal metastasis and the false-negative SLN biopsy
rate when comparing tumors of different sizes. In
women with tumors measuring 2.0-3.9 cm the rates of
nodal metastasis and false-negative SLN biopsy were
26.4% and 2%, respectively. Comparatively, women
with tumors measuring 4-6 cm had nodal metastasis
in 40.9% of cases and the false-negative rate was
7.4%™1, Furthermore, tumors near the midline have
increasing odds of bilateral lymphatic drainage, with
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tumors located < 2 cm from the midline accounting for
the majority of recurrences after SLN biopsy™®.

Much of the research on SLN biopsy began as an
effort to decrease morbidity from the surgical manage-
ment of vulvar malignancy, which raises the question “Is
quality of life (QoL) better for women that undergo SLN
biopsy alone?”. While all studies have shown decreased
treatment related morbidity with SLN biopsy, a few
studies have also shown that SLN biopsy improves
overall QoL for women who undergo SLN biopsy
compared to women who undergo complete groin
lymphadenectomy®’2%,

Questions of the cost-effectiveness of SLN biopsy
have also been raised; the short-term increased costs
associated with an additional surgical technique and
possible increased risk of recurrence must be weighed
against the longer term impacts that complete inguinal
femoral lymphadenectomy have on both healthcare
expenditures and quality of life. A cost-effectiveness
model evaluating SLN biopsy in vulvar cancer found that
SLN biopsy was both less costly and more effective than
complete lymph node dissection. Only when the model
was altered in such a way that lymphedema did not
negatively impact quality of life, did complete inguinal
lymphadenectomy become a cost effective option™®.

Although there is a significant body of literature to
verify the safety and feasibility of SLN biopsy in vulvar
squamous cell cancer, the appropriate treatment in
women with a positive sentinel node remains uncertain.
The currently recruiting GROINSS-V-II/GOG 270 study
aims to answer this question, treating women with
positive sentinel nodes with radiation plus or minus
chemotherapy, eliminating the complete inguinal
femoral dissection. However, until those results become
available, the standard of care remains complete
dissection in the setting of nodal metastases. This is
based upon GROINSS-V-I data demonstrating that
when there is sentinel node metastasis present there
is an unacceptably high risk of additional metastasis
beyond that node, regardless of metastasis size™".,

A 2008 statement issued by the International
Sentinel Node Society states that SLN biopsy should
be offered to patients with clinical stage I-II vulvar
cancer when “the SLN biopsy is performed by a skilled
multidisciplinary team in well-selected patients.” We feel
that SLN biopsy is appropriate when the tumor is < 4
cm in diameter, there is no clinical evidence of groin
involvement, and invasion is > 1 mm™***, Additionally,
midline lesions necessitate bilateral SLN biopsy,
and patients with multifocal tumors should undergo
complete inguinal femoral dissection. Furthermore,
surgeons should demonstrate their ability to identify
sentinel nodes before offering this technique to patients.
This can best be accomplished by performing SLN
biopsy with a standard technique followed by concurrent
total lymphadenectomy>*?l, The panel recommended
that before utilizing SLN biopsy alone surgeons should
successfully identify a SLN in ten successive cases,
without any false-negatives®?. Unfortunately, the
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infrequent occurrence of vulvar cancer may make
the necessary volume difficult to achieve for many
gynecologic oncologists. Due to this low volume,
some suggest that vulvar cancer is best treated in a
limited number of specialized referral centers where
patients can best benefit from maximally trained and
experienced surgeons'”.

ENDOMETRIAL CANCER

An estimated 54870 new cases of endometrial cancer
will be diagnosed in the United States in 2015, making
it the most common of the gynecologic malignancies™.
For the majority of newly diagnosed patients manage-
ment includes complete surgical staging, which includes
pelvic and para-aortic lymphadenectomy. Lymph node
status is an important prognostic element in endometrial
cancer, making lymphadenectomy a central factor in
the initial treatment®®!. However, lymphadenectomy is
not without risk. Low-risk patients undergoing lympha-
denectomy experience increased morbidity, cost
and operating room time without associated survival
benefit*. Only about 10% of women with clinical stage
I cancer will have disease-positive lymph nodes, and in
women with superficial invasion and well differentiated
tumors the rate of lymph node involvement falls to
3%-5%">*, This indicates that 95%-97% of women
with early stage cancer will have negative lymph nodes.
However, inadequate staging often leads to increased
postoperative therapy, particularly external beam
radiation in “under-staged” individuals®®’, Given this
clinical conundrum a less invasive approach for the
evaluation of nodal basins may offer significant benefit.

A number of contemporary studies have now out-
lined the validity of lymphatic mapping in endometrial
cancer. The SENTI-ENDO trial published in 2011 was a
prospective multicenter cohort study assessing detection
and accuracy of sentinel node biopsy in early endometrial
malignancy. One hundred and thirty-three women
underwent lymphatic mapping via intracervical injection
of both *™c and blue dye, followed by complete pelvic
nodal dissection. Sentinel nodes underwent more
rigorous pathologic evaluation than non-sentinel nodes,
with immunohistochemistry and ultra-staging. The
negative predictive value and sensitivity for detection of
metastatic disease in the lymph nodes were 97% and
84%, respectively. Of the three false-negative results,
two were located in the contralateral pelvis and one was
in the para-aortic nodes. There were no major adverse
outcomes associated with the SLN biopsy approach®.
This study successfully demonstrated that sentinel nodal
status in endometrial cancer accurately predicts nodal
metastatic disease.

More recently, Barlin et ai*® published the outcomes
of their systematic and stepwise approach to lymphatic
mapping and SLN biopsy. The algorithm involves
universal evaluation of the serosa and peritoneum,
excision of mapped SLNs, excision of any non-sentinel
clinically suspicious nodes, and a hemi-pelvic complete
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node dissection on each side where no SLN is identified.
In their study of 498 patients, 81% had at least one
sentinel node. Thus, 19% required bilateral pelvic nodal
dissection and 30% required unilateral nodal dissection.
Using this approach they reported a false-negative rate
of 2%, sensitivity of 98.1% and negative predictive
value of 99.8%"®. This process for evaluating pelvic
nodes provides a notable improvement in the yield
of SLN biopsy while still leading to adequate lymph
node evaluation in patients without successful bilateral
lymphatic mapping.

In endometrial cancer, the SLN technique varies
between institutions. There are three primary SLN
injection protocols used. It is important to note that the
lymphatic drainage of the uterus is bilateral, and as such
identification of lymph nodes on both sides of the pelvis
is a key factor in the potential success or failure of any
SLN detection approach. Injection modalities include
intracervical injection, injection into the uterine serosa,
and injection into the endometrium via hysteroscopy.
A 2011 meta-analysis found the greatest detection
rates with intracervical injection, although this result
was not statistically significant™. The majority of large
studies published since employed intracervical injection.
Ease of access, ease of injection, anatomic plausibility
for accurate mapping, and low frequency of distorting
factors such as myomas or scar tissue from cervical
procedures in patients with endometrial cancer have all
been cited as reasons to favor cervical injection™”.

Furthermore, three types of injected tracers, used
alone of in combination with one another, provide
variation between the published protocols and their
results. Blue dye, ®™Tc and indocyanine green (ICG)
have all been shown to be efficacious in lymphatic
mapping. The most prevalent strategies currently
appear to be blue dye in combination with *™Tc, or ICG
alone. Bilateral detection rates with the dye and *™Tc
combination have ranged from 66%-69%""*!, while
ICG ranges from 60%-79%"****), A recent cohort study
comparing successful mapping with either blue dye or
ICG found a significant improvement in bilateral SLN
detection with ICG. Additionally, patient BMI was a
predictor of failed mapping with blue dye, while BMI did
not impact mapping with ICG*. This is an important
difference given the prevalence of obesity in women
with endometrial cancer. How et a/**! published on
the approach of combining all three agents into one
injection, and in a cohort of 100 patients reported a
bilateral detection rate of 76%.

Importantly, lymphatic mapping can identify sentinel
nodes in areas which would not have been sampled with
conventional lymphadenectomy and are three times
more likely to contain metastases than non-sentinel
nodes™”. Jewell et al*® reported reported slightly more
than 10% of patients in their study had sentinel nodes
located outside of the pelvic basin, primarily in the
para-aortic region. Others report identifying significant
numbers of nodes in the pre-sacral region, parametria
and the hypogastric vein with lymphatic mapping™.
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Expanding the field of dissection in the presence of
variant drainage channels is generally done only when
variance is identified, as is the case with lymphatic
mapping.

The previously described studies pertain to patients
with early stage disease. The Survival Effect of Para-
aortic Lymphadenectomy in Endometrial Cancer
study retrospectively evaluated overall survival in pati-
ents with endometrial malignancy who underwent
either pelvic only or combined pelvic and para-aortic
lymphadenectomy. Their results, published in 2010,
found that more extensive lymphadenectomy improved
survival in women with intermediate and high risk
cancers, but not in women with low risk cancers™”.
Thus, SLN biopsy is likely only appropriate for women
with early stage disease.

As previously described in the context of vulvar
cancer, ultra-staging can provide added benefit when a
select few nodes have been removed. Kim et a*® report
on 425 women who underwent SLN biopsy at the time of
staging for low grade endometrial cancer. Ultra-staging
was used when standard hematoxylin and eosin (H and
E) staining did not identify metastatic disease, and the
number of metastatic cancers diagnosed doubled with
ultra-staging™®. Others have also documented increased
detection rates with ultra-staging*®**'. The importance of
these low-volume metastases should be underscored, as
they are associated with worse outcomes and increased
risk of recurrence’*”. However, the most appropriate
management of these micrometastases remains
unknown.

The low false negative rates and high sensitivity of
sentinel nodal biopsy when done as part of a compre-
hensive algorithm make it a practical and appealing
solution to the problem of staging women with early
stage endometrial cancer. However, lymph node
involvement is low for many women with early stage
endometrial cancer and the survival benefit of adding
SLN biopsy is unknown. At this time we feel SLN biopsy
is investigational in women with endometrial cancer
and should be done only on protocol. Routine pelvic and
para-aortic lymphadenectomy should be performed on
women at risk for lymph node metastasis. Additional
information regarding long-term outcomes including
overall survival among women undergoing SLN biopsy
alone is still needed before we can determine which
women will most benefit from the addition of a SLN
biopsy and when we can omit pelvic and para-aortic
lymphadenectomy.

CERVICAL CANCER

Despite not being an element of the FIGO clinical staging
for cervical cancer, lymph node status is one of the most
influential factors in disease free and overall survival
for women with early stage disease™'!. The current
standard of care for women with cervical cancer treated
surgically includes bilateral pelvic lymphadenectomy
plus or minus para-aortic lymphadenectomy. This
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procedure however comes with significant morbidity,
such as prolonged operative times, nerve and vascular
injury, lymphocysts, and lymphedema®™. However, only
about 15% of women with early stage disease have
lymph node metastases, meaning that the majority
of the women are exposed to the increased morbidity
of lymphadenectomy without an associated survival
benefit">”. This creates a prime opportunity for sentinel
node biopsy.

There are a multitude of studies investigating the
accuracy of sentinel node biopsy in cervical malignancy,
and a recent systematic reviewed by Kadkhodayan and
others analyzed the results of 67 such articles. They
determined that the pooled detection rate of sentinel
nodal mapping was 89.2% (95%CI: 86.3%-91.6%),
with an overall sensitivity of 90% (95%CI: 88%-92%).
When comparing the results of all included studies, they
found that SLN detection rates were lower when using
blue dye alone, and highest when the combination of
blue dye and radiotracer. They determined that dilution
of blue dye, superficial injections, and cervical injections
were all associated with higher detection rates™. It has
also been reported that SLN detection is best when done
within 30 min of blue dye injection; when searching
50 min or greater after injection nodes are not able to
be identified™. Others have found slightly improved
detection rates when radiotracer is injected the day
prior to nodal biopsy as compared to 2 d prior, although
the difference is small and not statistically significant'™®'.
Furthermore, minimally invasive techniques (via either
conventional or robotic laparoscopy) yield improved
detection as compared to an open approach®".

One important consideration in cervical cancer is
the impact that positive lymph nodes have on indicated
treatment. When lymph node metastases are detected
during radical hysterectomy, para-aortic lymph node
dissection is often performed and the remainder of
the procedure is typically aborted, as the patient will
subsequently require chemoradiation with the uterus
and cervix in situ. Because of this, intraoperative dete-
ction of lymph node metastases is a very useful tool.
Unfortunately the Kadkhodayan et ali®* review found
that the pooled detection rate of lymph node disease
with frozen section is low at 60%, a value which was
influenced largely by the fact that frozen section analysis
was not able to detect small macrometastatic and
micrometastatic disease".

Cibula et al** examined the prognostic significance of
low volume SLN disease in 645 women with early-stage
cervical cancer who underwent SLN biopsy followed by
complete pelvic lymphadenectomy. They found that
isolated tumor cells were not independently associated
with a decrease in overall or recurrence free survival.
However, the presence of micrometastases was an
independent prognostic factor for overall survival, and
was equivalent to the survival effect of macrometastases.
This serves to highlight the important role of ultra-
staging in the management of these patients. Unfortu-
nately, the most appropriate management for these
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isolated tumor cells remains unclear.

As cancer of the cervix is a midline disease, it must
be assumed that tumors will drain to bilateral lymphatic
basins. Failure of mapping on one side can be due to
extensive tumor involvement on the un-mapped side,
which in turn leads to significant false-negative rates
with SLN detection. Cormier and others published an
algorithm wherein all SLNs are removed, any suspicious
nodes are removed whether they have mapped or
not, and in the instance of only unilateral mapping
contralateral pelvic nodal dissection and parametrectomy
is done. They applied this method to a prospectively
collected database of 122 patients who underwent SLN
mapping followed by complete bilateral nodal dissection,
and found that use of the algorithm would lead to
detection of all cases of lymph node metastases, and
avoid bilateral nodal dissection in 75% of cases®™”. Such
an approach is likely the best way to optimize detection
of metastatic disease while minimizing unnecessary
complete nodal dissections.

Tumor size is also an important factor in the use
of SLN biopsy in cervical cancer. When larger tumors
are present there is a higher risk of replacement of
lymph nodes with tumor, leading to decreased uptake
of tracers. This can lead to either no identification of a
sentinel node, or dye uptake by a non-sentinel node
because of alterations in lymphatic drainage cause by
tumor spread. Because of this a cutoff of SNL mapping
only in tumors < 2 cm or < IB2 has been suggested™*..

To date, prospective studies on the survival out-
comes of women who undergo SLN biopsy alone
without concurrent pelvic lymphadenectomy are lacking.
However, it is known that in a population of women with
early stage disease those with positive lymph nodes
do not see a survival advantage with more extensive
lymphadenectomy. Conversely, women with negative
lymph nodes do experience improved survival when
a greater number of nodes are removed™. It is
important to note that the study which reported those
findings did not employ ultra-staging and it is possible
that a portion of the “node negative” women who
benefited from greater dissection would have in fact had
micrometastatic disease detected with more advanced
pathologic evaluation.

Based upon the above findings, SLN mapping in
early stage cervical malignancy is a feasible and reliable
approach for detecting metastatic disease. Given the
morbidity of total pelvic lymph node dissection, and
the relative infrequency with which metastatic disease
is present in early cervical disease, SLN mapping has
encouraging possibilities in select patients. However,
larger prospective studies evaluating the long-term
outcomes in patients who undergo SLN biopsy without
subsequent complete lymphadenectomy are needed
before clinical recommendations can be made.

CONCLUSION

SLN biopsy is a well-developed technique that is now

February 10, 2016 | Volume 5 | Issuel |



Emerson J et a/. SLN in vulvar, endometrial and cervical cancers

the standard of care in melanoma, breast cancer and
penile cancer. In women with early vulvar cancer
sentinel node biopsy should be considered a feasible
alternative to total inguinal femoral lymphadenectomy.
When undertaken by a qualified multidisciplinary team
SLN biopsy is a safe approach that improves a woman’s
quality of life. In fact, SLN biopsy is the standard of care
at some institutions for vulvar cancer patients.

In endometrial cancer, when using the appropri-
ate technique lymphatic mapping demonstrates high
sensitivity for detecting metastatic disease. While
prospective studies applying these findings are ongoing,
currently available data are promising that sentinel
nodal detection may soon become widely accepted
as an alternative standard of care for select cases of
endometrial cancer.

In cervical cancer, sentinel node biopsy is practical
for women with small lesions (< 2 cm) and has the
potential to spare a substantial proportion of women
the morbidity of extensive nodal dissection. When
used in conjunction with an algorithm which accounts
for incomplete bilateral mapping the diagnostic yield
is quiet high, however prospective data on survival
and outcomes of women who undergo SLN biopsy are
needed before it can be considered a viable alternative
to complete lymphadenectomy.

While the process of ultra-staging lends additional
information about the spread of disease, large-scale
prospective data are needed in all three of these cancers
to better understand the significance and proper
treatment of micrometastatic malignancy.

REFERENCES

1 Cabanas RM. An approach for the treatment of penile carcinoma.
Cancer 1977, 39: 456-466 [PMID: 837331]

2 Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer
J Clin 2015; 65: 5-29 [PMID: 25559415 DOI: 10.3322/caac.21254]

3 Podratz KC, Symmonds RE, Taylor WF. Carcinoma of the vulva:
analysis of treatment failures. Am J Obstet Gynecol 1982; 143:
340-351 [PMID: 7081350]

4 Wills A, Obermair A. A review of complications associated with
the surgical treatment of vulvar cancer. Gynecol Oncol 2013; 131:
467-479 [PMID: 23863358 DOI: 10.1016/j.ygyno.2013.07.082]

5 Robison K, Fiascone S, Moore R. Vulvar cancer and sentinel
lymph nodes: a new standard of care? Expert Rev Anticancer Ther
2014; 14: 975-977 [PMID: 25027182 DOI: 10.1586/14737140.201
4.940328]

6  Homesley HD, Bundy BN, Sedlis A, Yordan E, Berek JS, Jahshan
A, Mortel R. Assessment of current International Federation of
Gynecology and Obstetrics staging of vulvar carcinoma relative
to prognostic factors for survival (a Gynecologic Oncology Group
study). Am J Obstet Gynecol 1991; 164: 997-1003; discussion
1003-1004 [PMID: 2014852]

7 van der Steen S, de Nieuwenhof HP, Massuger L, Bulten J, de
Hullu JA. New FIGO staging system of vulvar cancer indeed
provides a better reflection of prognosis. Gynecol Oncol 2010; 119:
520-525 [PMID: 20875914 DOI: 10.1016/j.ygyno0.2010.08.036]

8 Sedlis A, Homesley H, Bundy BN, Marshall R, Yordan E, Hacker
N, Lee JH, Whitney C. Positive groin lymph nodes in superficial
squamous cell vulvar cancer. A Gynecologic Oncology Group
Study. Am J Obstet Gynecol 1987; 156: 1159-1164 [PMID:
3578430]

Raishidenge ~ WJOG | www.wjgnet.com

84

11

13

14

15

16

17

19

20

21

22

23

24

Levenback C, Burke TW, Gershenson DM, Morris M, Malpica
A, Ross MI. Intraoperative lymphatic mapping for vulvar cancer.
Obstet Gynecol 1994; 84: 163-167 [PMID: 8041523]

Ansink AC, Sie-Go DM, van der Velden J, Sijmons EA, de Barros
Lopes A, Monaghan JM, Kenter GG, Murdoch JB, ten Kate
FJ, Heintz AP. Identification of sentinel lymph nodes in vulvar
carcinoma patients with the aid of a patent blue V injection: a
multicenter study. Cancer 1999; 86: 652-656 [PMID: 10440693]
De Cicco C, Sideri M, Bartolomei M, Grana C, Cremonesi M,
Fiorenza M, Maggioni A, Bocciolone L, Mangioni C, Colombo
N, Paganelli G. Sentinel node biopsy in early vulvar cancer. Br J
Cancer 2000; 82: 295-299 [PMID: 10646880]

de Hullu JA, Hollema H, Piers DA, Verheijen RH, van Diest PJ,
Mourits MJ, Aalders JG, van Der Zee AG. Sentinel lymph node
procedure is highly accurate in squamous cell carcinoma of the
vulva. J Clin Oncol 2000; 18: 2811-2816 [PMID: 10920128]
Levenback C, Coleman RL, Burke TW, Bodurka-Bevers D, Wolf
JK, Gershenson DM. Intraoperative lymphatic mapping and sentinel
node identification with blue dye in patients with vulvar cancer.
Gynecol Oncol 2001; 83: 276-281 [PMID: 11606084]

Moore RG, DePasquale SE, Steinhoff MM, Gajewski W, Steller M,
Noto R, Falkenberry S. Sentinel node identification and the ability
to detect metastatic tumor to inguinal lymph nodes in squamous
cell cancer of the vulva. Gynecol Oncol 2003; 89: 475-479 [PMID:
12798714]

Sliutz G, Reinthaller A, Lantzsch T, Mende T, Sinzinger H, Kainz
C, Koelbl H. Lymphatic mapping of sentinel nodes in early vulvar
cancer. Gynecol Oncol 2002; 84: 449-452 [PMID: 11855886]
Oonk MH, van de Nieuwenhof HP, de Hullu JA, van der Zee AG.
The role of sentinel node biopsy in gynecological cancer: a review.
Curr Opin Oncol 2009; 21: 425-432 [PMID: 19593136 DOI:
10.1097/CCO.0b013e32832f3d53]

Covens A, Vella ET, Kennedy EB, Reade CJ, Jimenez W, Le T.
Sentinel lymph node biopsy in vulvar cancer: Systematic review,
meta-analysis and guideline recommendations. Gynecol Oncol
2015;137: 351-361 [PMID: 25703673]

Levenback CF, Ali S, Coleman RL, Gold MA, Fowler JM, Judson
PL, Bell MC, De Geest K, Spirtos NM, Potkul RK, Leitao MM,
Bakkum-Gamez JN, Rossi EC, Lentz SS, Burke JJ, Van Le L,
Trimble CL. Lymphatic mapping and sentinel lymph node biopsy in
women with squamous cell carcinoma of the vulva: a gynecologic
oncology group study. J Clin Oncol 2012; 30: 3786-3791 [PMID:
22753905 DOI: 10.1200/JC0.2011.41.2528]

Hampl M, Hantschmann P, Michels W, Hillemanns P. Validation of
the accuracy of the sentinel lymph node procedure in patients with
vulvar cancer: results of a multicenter study in Germany. Gynecol
Oncol 2008; 111: 282-288 [PMID: 18804850 DOI: 10.1016/
j-ygyno.2008.08.007]

Pappa KI, Rodolakis A, Christodoulou I, Gazouli M, Markaki S,
Antsaklis A, Anagnou NP. Comparative assessment of lymph node
micrometastasis in cervical, endometrial and vulvar cancer: insights
on the real time qRT-PCR approach versus immunohistochemistry,
employing dual molecular markers. Biomed Res Int 2014; 2014:
187684 [PMID: 24527437 DOL: 10.1155/2014/187684]

Moore RG, Granai CO, Gajewski W, Gordinier M, Steinhoff MM.
Pathologic evaluation of inguinal sentinel lymph nodes in vulvar
cancer patients: a comparison of immunohistochemical staining
versus ultrastaging with hematoxylin and eosin staining. Gynecol
Oncol 2003; 91: 378-382 [PMID: 14599869]

Van der Zee AG, Oonk MH, De Hullu JA, Ansink AC, Vergote
I, Verheijen RH, Maggioni A, Gaarenstroom KN, Baldwin PJ,
Van Dorst EB, Van der Velden J, Hermans RH, van der Putten H,
Drouin P, Schneider A, Sluiter WJ. Sentinel node dissection is safe
in the treatment of early-stage vulvar cancer. J Clin Oncol 2008; 26:
884-889 [PMID: 18281661 DOI: 10.1200/JC0O.2007.14.0566]
Gonzalez Bosquet J, Magrina JF, Gaffey TA, Hernandez JL,
Webb MJ, Cliby WA, Podratz KC. Long-term survival and disease
recurrence in patients with primary squamous cell carcinoma of the
vulva. Gynecol Oncol 2005; 97: 828-833 [PMID: 15896831]

Katz A, Eifel PJ, Jhingran A, Levenback CF. The role of radiation

February 10, 2016 | Volume 5 | Issuel |



25

26

27

28

29

30

31

32

33

34

35

36

JRaishideng®

Emerson J et a/. SLN in vulvar, endometrial and cervical cancers

therapy in preventing regional recurrences of invasive squamous
cell carcinoma of the vulva. Int J Radiat Oncol Biol Phys 2003; 57:
409-418 [PMID: 12957252]

Coleman RL, Ali S, Levenback CF, Gold MA, Fowler JM,
Judson PL, Bell MC, De Geest K, Spirtos NM, Potkul RK,
Leitao MM, Bakkum-Gamez JN, Rossi EC, Lentz SS, Burke
JJ, Van Le L, Trimble CL. Is bilateral lymphadenectomy for
midline squamous carcinoma of the vulva always necessary? An
analysis from Gynecologic Oncology Group (GOG) 173. Gynecol
Oncol 2013; 128: 155-159 [PMID: 23201592 DOI: 10.1016/
j-ygyno.2012.11.034]

Robison K, Roque D, McCourt C, Stuckey A, DiSilvestro PA, Sung
ClJ, Steinhoff M, Granai CO, Moore RG. Long-term follow-up of
vulvar cancer patients evaluated with sentinel lymph node biopsy
alone. Gynecol Oncol 2014; 133: 416-420 [PMID: 24631445 DOI:
10.1016/j.ygyno.2014.03.010]

Oonk MH, van Os MA, de Bock GH, de Hullu JA, Ansink AC,
van der Zee AG. A comparison of quality of life between vulvar
cancer patients after sentinel lymph node procedure only and
inguinofemoral lymphadenectomy. Gynecol Oncol 2009; 113:
301-305 [PMID: 19297013 DOI: 10.1016/j.ygyno0.2008.12.006]
Novackova M, Halaska MJ, Robova H, Mala I, Pluta M, Chmel R,
Rob L. A prospective study in the evaluation of quality of life after
vulvar cancer surgery. /nt J Gynecol Cancer 2015; 25: 166-173
[PMID: 25415074 DOI: 10.1097/1GC.0000000000000313]

Forner DM, Dakhil R, Lampe B. Quality of life and sexual function
after surgery in early stage vulvar cancer. Eur J Surg Oncol 2015;
41: 40-45 [PMID: 25468750 DOI: 10.1016/j.¢js0.2014.10.050]
McCann GA, Cohn DE, Jewell EL, Havrilesky LJ. Lymphatic
mapping and sentinel lymph node dissection compared to complete
lymphadenectomy in the management of early-stage vulvar cancer:
A cost-utility analysis. Gynecol Oncol 2015; 136: 300-304 [PMID:
25478927 DOI: 10.1016/j.ygyno.2014.11.079]

Oonk MH, van Hemel BM, Hollema H, de Hullu JA, Ansink
AC, Vergote I, Verheijen RH, Maggioni A, Gaarenstroom KN,
Baldwin PJ, van Dorst EB, van der Velden J, Hermans RH, van
der Putten HW, Drouin P, Runnebaum IB, Sluiter WJ, van der Zee
AG. Size of sentinel-node metastasis and chances of non-sentinel-
node involvement and survival in early stage vulvar cancer: results
from GROINSS-V, a multicentre observational study. Lancet
Oncol 2010; 11: 646-652 [PMID: 20537946 DOI: 10.1016/
S1470-2045(10)70104-2]

Levenback CF, van der Zee AG, Rob L, Plante M, Covens
A, Schneider A, Coleman R, Solima E, Hertel H, Barranger E,
Obermair A, Roy M. Sentinel lymph node biopsy in patients with
gynecologic cancers Expert panel statement from the International
Sentinel Node Society Meeting, February 21, 2008. Gynecol
Oncol 2009; 114: 151-156 [PMID: 19457548 DOI: 10.1016/
j-ygyno.2009.03.035]

Barlin JN, Zhou Q, St Clair CM, Iasonos A, Soslow RA, Alektiar
KM, Hensley ML, Leitao MM, Barakat RR, Abu-Rustum NR.
Classification and regression tree (CART) analysis of endometrial
carcinoma: Seeing the forest for the trees. Gynecol Oncol 2013; 130:
452-456 [PMID: 23774300 DOI: 10.1016/j.ygyno.2013.06.009]
Benedetti Panici P, Basile S, Maneschi F, Alberto Lissoni A,
Signorelli M, Scambia G, Angioli R, Tateo S, Mangili G, Katsaros D,
Garozzo G, Campagnutta E, Donadello N, Greggi S, Melpignano
M, Raspagliesi F, Ragni N, Cormio G, Grassi R, Franchi M,
Giannarelli D, Fossati R, Torri V, Amoroso M, Croc¢ C, Mangioni
C. Systematic pelvic lymphadenectomy vs. no lymphadenectomy
in early-stage endometrial carcinoma: randomized clinical trial. J
Natl Cancer Inst 2008; 100: 1707-1716 [PMID: 19033573 DOI:
10.1093/jnci/djn397]

Boronow RC, Morrow CP, Creasman WT, Disaia PJ, Silverberg
SG, Miller A, Blessing JA. Surgical staging in endometrial cancer:
clinical-pathologic findings of a prospective study. Obstet Gynecol
1984; 63: 825-832 [PMID: 6728365]

Creasman WT, Morrow CP, Bundy BN, Homesley HD, Graham
JE, Heller PB. Surgical pathologic spread patterns of endometrial
cancer. A Gynecologic Oncology Group Study. Cancer 1987; 60:

WJOG | www.wjgnet.com

85

37

38

39

40

41

42

43

44

45

46

47

48

49

50

2035-2041 [PMID: 3652025]

Barakat RR, Lev G, Hummer AJ, Sonoda Y, Chi DS, Alektiar KM,
Abu-Rustum NR. Twelve-year experience in the management of
endometrial cancer: a change in surgical and postoperative radiation
approaches. Gynecol Oncol 2007; 105: 150-156 [PMID: 17197012]
Barlin JN, Khoury-Collado F, Kim CH, Leitao MM, Chi DS,
Sonoda Y, Alektiar K, DeLair DF, Barakat RR, Abu-Rustum
NR. The importance of applying a sentinel lymph node mapping
algorithm in endometrial cancer staging: beyond removal of blue
nodes. Gynecol Oncol 2012; 125: 531-535 [PMID: 22366409 DOI:
10.1016/j.ygyno.2012.02.021]

Kang S, Yoo HJ, Hwang JH, Lim MC, Seo SS, Park SY. Sentinel
lymph node biopsy in endometrial cancer: meta-analysis of 26
studies. Gynecol Oncol 2011; 123: 522-527 [PMID: 21945553 DOI:
10.1016/j.ygyno.2011.08.034]

Khoury-Collado F, Murray MP, Hensley ML, Sonoda Y, Alektiar
KM, Levine DA, Leitao MM, Chi DS, Barakat RR, Abu-Rustum
NR. Sentinel lymph node mapping for endometrial cancer improves
the detection of metastatic disease to regional lymph nodes. Gynecol
Oncol 2011; 122: 251-254 [PMID: 21570109 DOI: 10.1016/
j-ygyno.2011.04.030]

Ballester M, Dubernard G, Lécuru F, Heitz D, Mathevet P, Marret
H, Querleu D, Golfier F, Leblanc E, Rouzier R, Darai E. Detection
rate and diagnostic accuracy of sentinel-node biopsy in early stage
endometrial cancer: a prospective multicentre study (SENTI-
ENDO). Lancet Oncol 2011; 12: 469-476 [PMID: 21489874 DOI:
10.1016/S1470-2045(11)70070-5]

Abu-Rustum NR. Sentinel lymph node mapping for endometrial
cancer: a modern approach to surgical staging. J Nat/ Compr Canc
Netw 2014; 12: 288-297 [PMID: 24586087]

How J, Gotlieb WH, Press JZ, Abitbol J, Pelmus M, Ferenczy
A, Probst S, Gotlieb R, Brin S, Lau S. Comparing indocyanine
green, technetium, and blue dye for sentinel lymph node mapping
in endometrial cancer. Gynecol Oncol 2015; 137: 436-442 [PMID:
25870917 DOL: 10.1016/j.ygyno.2015.04.004]

Rossi EC, Ivanova A, Boggess JF. Robotically assisted
fluorescence-guided lymph node mapping with ICG for gynecologic
malignancies: a feasibility study. Gynecol Oncol 2012; 124: 78-82
[PMID: 21996262 DOLI: 10.1016/j.ygyn0.2011.09.025]

Sinno AK, Fader AN, Roche KL, Giuntoli RL, Tanner EJ. A
comparison of colorimetric versus fluorometric sentinel lymph node
mapping during robotic surgery for endometrial cancer. Gynecol
Oncol 2014; 134: 281-286 [PMID: 24882555 DOI: 10.1016/
j-ygyno.2014.05.022]

Jewell EL, Huang JJ, Abu-Rustum NR, Gardner GJ, Brown
CL, Sonoda Y, Barakat RR, Levine DA, Leitao MM. Detection
of sentinel lymph nodes in minimally invasive surgery using
indocyanine green and near-infrared fluorescence imaging for
uterine and cervical malignancies. Gynecol Oncol 2014; 133:
274-277 [PMID: 24582865 DOI: 10.1016/j.ygyno.2014.02.028]
Todo Y, Kato H, Kaneuchi M, Watari H, Takeda M, Sakuragi N.
Survival effect of para-aortic lymphadenectomy in endometrial
cancer (SEPAL study): a retrospective cohort analysis. Lancet
2010; 375: 1165-1172 [PMID: 20188410 DOI: 10.1016/S0140-
6736(09)62002-X]

Kim CH, Khoury-Collado F, Barber EL, Soslow RA, Makker V,
Leitao MM, Sonoda Y, Alektiar KM, Barakat RR, Abu-Rustum NR.
Sentinel lymph node mapping with pathologic ultrastaging: a valuable
tool for assessing nodal metastasis in low-grade endometrial cancer
with superficial myoinvasion. Gynecol Oncol 2013; 131: 714-719
[PMID: 24099838 DOI: 10.1016/j.ygyno.2013.09.027]

Erkanli S, Bolat F, Seydaoglu G. Detection and importance
of micrometastases in histologically negative lymph nodes in
endometrial carcinoma. Eur J Gynaecol Oncol 2011; 32: 619-625
[PMID: 22335022]

Yabushita H, Shimazu M, Yamada H, Sawaguchi K, Noguchi M,
Nakanishi M, Kawai M. Occult lymph node metastases detected
by cytokeratin immunohistochemistry predict recurrence in node-
negative endometrial cancer. Gynecol Oncol 2001; 80: 139-144
[PMID: 11161851]

February 10, 2016 | Volume 5 | Issuel |



51

52

53

54

JBaishideng®

Emerson J et a/. SLN in vulvar, endometrial and cervical cancers

Biewenga P, van der Velden J, Mol BW, Stalpers LJ, Schilthuis
MS, van der Steeg JW, Burger MP, Buist MR. Prognostic model for
survival in patients with early stage cervical cancer. Cancer 2011;
117: 768-776 [PMID: 20922801 DOI: 10.1002/cncr.25658]

Marin F, Plesca M, Bordea CI, Voinea SC, Burlanescu I, Ichim
E, Jianu CG, Nicoldescu RR, Teodosie MP, Maher K, Blidaru A.
Postoperative surgical complications of lymphadenohysterocolpect
omy. J Med Life 2014; 7: 60-66 [PMID: 24653760]

Cibula D, Abu-Rustum NR, Dusek L, Zikan M, Zaal A, Sevcik
L, Kenter GG, Querleu D, Jach R, Bats AS, Dyduch G, Graf P,
Klat J, Lacheta J, Meijer CJ, Mery E, Verheijen R, Zweemer RP.
Prognostic significance of low volume sentinel lymph node disease
in early-stage cervical cancer. Gynecol Oncol 2012; 124: 496-501
[PMID: 22120175 DOIL: 10.1016/j.ygyno.2011.11.037]
Kadkhodayan S, Hasanzadeh M, Treglia G, Azad A, Yousefi Z,
Zarifmahmoudi L, Sadeghi R. Sentinel node biopsy for lymph nodal
staging of uterine cervix cancer: a systematic review and meta-
analysis of the pertinent literature. Eur J Surg Oncol 2015; 41: 1-20

WJOG | www.wjgnet.com

86

55

56

57

58

[PMID: 25454828 DOLI: 10.1016/j.€js0.2014.09.010]

Kushner DM, Connor JP, Wilson MA, Hafez GR, Chappell RJ,
Stewart SL, Hartenbach EM. Laparoscopic sentinel lymph node
mapping for cervix cancer--a detailed evaluation and time analysis.
Gynecol Oncol 2007; 106: 507-512 [PMID: 17560635]

Kraft O, Sevcik L, Klat J, Koliba P, Curik R, Kriozva H. Detection
of sentinel lymph nodes in cervical cancer. A comparison of two
protocols. Nucl Med Rev Cent East Eur 2006; 9: 65-68 [PMID:
16791808]

Cormier B, Diaz JP, Shih K, Sampson RM, Sonoda Y, Park KJ,
Alektiar K, Chi DS, Barakat RR, Abu-Rustum NR. Establishing
a sentinel lymph node mapping algorithm for the treatment of
early cervical cancer. Gynecol Oncol 2011; 122: 275-280 [PMID:
21570713 DOI: 10.1016/j.ygyno.2011.04.023]

Shah M, Lewin SN, Deutsch I, Burke WM, Sun X, Herzog TJ,
Wright JD. Therapeutic role of lymphadenectomy for cervical
cancer. Cancer 2011; 117: 310-317 [PMID: 20862747 DOI:
10.1002/cncr.25408]

P- Reviewer: Forner DM, Zambo K S- Editor: Ji FF  L- Editor: A

E- Editor: Wu HL

February 10, 2016 | Volume 5 | Issuel |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2016 Baishideng Publishing Group Inc. All rights reserved.



	78
	封底

