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Abstract

Ovarian cancer is one of the most common causes of
cancer-related death in women. Adnexal masses are
frequently diagnosed during reproductive age and often
require surgical removal. The risk of malignancy when
dealing with a complex adnexal mass should be defined
prior to surgery and several scoring systems may be
useful for this purpose. Laparoscopic management of
ovarian tumours allows a minimally invasive approach
with respect to several oncological assumptions. In
the last decade concerns have been raised regarding
the risk of cyst rupture and tumour spillage as a con-
sequence of the laparoscopic technique itself both in
early and advanced stages of ovarian cancer. Although
limited data have been reported in the literature on the
use of minimally invasive techniques in ovarian cancer,
the clear benefits of this approach must be balanced
with the potential hazards in different clinical situa-
tions. Laparoscopic staging in borderline tumours and
presumed early-stage ovarian cancer performed by a
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laparoscopic oncologist seems to be safe and effec-
tive when compared to laparotomy. The precise role of
laparoscopy in patients with more advanced cancer is
still to be defined, and the risk of suboptimal surgery
should never outweigh the potential benefits of mini-
mally invasive surgery. Thus, a tailored prediction of
optimal laparoscopic debulking is mandatory in these
patients.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The systematization of laparoscopic tech-
niques and the improvement in technology have pro-
vided the basis for the increased use of laparoscopy in
oncology in the last decade. Preoperative evaluation of
complex adnexal masses and surgical planning are key
factors in defining the most appropriate tailored thera-
py for each patient. Herein, we address the limitations
and concerns regarding the use of minimally invasive
techniques in the treatment of complex adnexal masses
and ovarian cancer, including the clinical scenarios of
borderline tumours, and both early and more advanced
stages of the disease.
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INTRODUCTION

In the last two decades there has been increasing interest
in the use of minimally invasive techniques in the field
of gynaecological oncology. The role of laparoscopy
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has been widely used in cervical and endometrial cancer
due to its known clinical benefits such as magnification
of the operative field, reduced intraoperative and post-
operative complications, less intraoperative blood loss,
and a shorter postoperative recovery. Nevertheless, the
laparoscopic approach for the staging of ovarian cancer
and management of suspicious adnexal masses has raised
several concerns among gynaecological oncologists such
as a possible reduction in radical surgical excision, an in-
creased risk of port-site metastases or a higher recurrence
rate related to more frequent intra-operative tumour cyst
ruptute.

Ovarian cancer is the sixth most common cause of
cancer-related death among women in EuropeﬂJ . Women
have a 1 in 70 lifetime risk of developing ovarian cancer
and more than 200000 women worldwide are diagnosed
each year with ovarian cancer. Unfortunately, more than
65% of cases are diagnosed at advanced stages, and the
five-year overall survival rate is 46%". Of note, ovarian
cancer is identified incidentally in up to 13% of cases af-
ter oophorectomy for a presumed benign adnexal mass’.
Early ovarian cancer (EOC) includes cases in which the
tumour is limited to the pelvis [Federation of Obstetrics
and Gynecology (FIGO) stages I - I b], whilst the term
advanced ovarian cancer (AOC) is used for cases with
extrapelvic disease or metastasis (FIGO stages Il c or
more). The five-year survival of EOC is noted to be over
90%. This figure is in sharp contrast to that of patients
affected with more advanced disease, where the 5-year
survival rate is poor at approximately 25%.

The laparoscopic approach for surgical staging or
restaging of ovarian cancer was first reported in the mid
1990s™. When considering a minimally invasive approach
it is of utmost importance to perform an accurate pre-
operative evaluation and to define the rules for surgical
management of adnexal masses. As patients with EOC
confined to the ovary have a good 5-year survival rate,
important considerations including quality of life and
fertility preservation should also be taken into account.
Finally, the specific clinical features of borderline tu-
mours raise important considerations in the laparoscopic
management of these neoplasms.

In this review, we will address the limitations and con-
cerns of the use of minimally invasive techniques in the
treatment of complex adnexal masses and ovarian cancer.

EVALUATION AND MANAGEMENT OF
COMPLEX ADNEXAL MASSES

Adnexal masses ate a wortisome issue for gynaecologists
wotldwide. They may be symptomatic or incidentally
discovered and can be found in females of all ages, even
in fetuses. The prevalence of adnexal masses in the pre-
menopausal asymptomatic population is about 8%, and
decreases to 2.5% in postmenopausal women. The diag-
nostic evaluation of the mass is guided by the anatomic
location, symptoms, age and reproductive status of the
patient. The expertise of the multidisciplinary team in
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charge of the patient is essential in women with adnexal
masses at high risk of malignancy, and therefore, they
should be referred to specialized centres, whereas patients
at low-risk can be managed at general hospitalsm. The
American College of Obstetricians and Gynecologists
has proposed guidelines for the management of adnexal
masses and the detection of EOC.

Serum markers, such as CA125 or CA 19.9 have been
widely used in the diagnostic evaluation of adnexal mass-
es. Unfortunately, the positive predictive value (PPV) for
malignancy of these glycoproteins has been shown to be
lower than 20% in the best scenarios of postmenopausal
asymptomatic women''. Another emerging tumour
marker that deserves special mention is the human epi-
didymis secretory protein 4 (HE4H™ a protein overex-
pressed in ovarian and endometrial cancers. That was the
rationale for including HE4 in addition to CA125 in the
Risk of Owvarian Malignancy Algorithm (ROMA), which
has been used over the last five years yielding an im-
proved PPV for the detection of high-risk patients when
compared with previous decision-making strategies[m’“].
Another model widely used over the past two decades
is the Risk of Malignancy Index (RMI), which is calcu-
lated using several ultrasound variables, the menopausal
status and the CA125 level. Its relative simplicity makes
it easy to use"”. Recently, Van Gorp e al™? compared
the diagnostic accuracy of ROMA with the RMI and
subjective assessment by ultrasound in 432 women with
a pelvic mass who were scheduled to undergo surgery in
a single-centre prospective cohort study. Surprisingly, the
subjective assessment proved to be more accurate than
the other two methods, suggesting that the addition of
plasma biomarkers did not only further improve the use-
fulness of ultrasonography, but in contrast, worsened the
diagnostic value.

Laparotomy is still the most widely used approach,
particulatly in patients with complex masses at ultra-
sound. In order to increase the rate of the minimally
invasive approach in these patients, Canis ez a/' ' sug-
gested a reasonable approach for managing adnexal mass-
es under suspicion in specialized centres. Laparoscopy
should be the first indication in both premenopausal and
postmenopausal patients, excluding tumours exceeding
12 cm or in the presence of obvious advanced disease. In
cases in which malignancy is histologically diagnosed in-
traoperatively, a complete surgical staging should be per-
formed either by laparotomy or laparoscopy, according
to the extent of the disease and the surgeon’s experience.
Under these conditions the need for laparotomy to treat
benign neoplasms could be reduced from 42% to 14%.
Ghezzi et al'”, showed that the availability of a precise
diagnosis from a frozen section might favour a laparo-
scopic approach independently of clinical or ultrasound
characteristics or level of tumour markers. They demon-
strated that frozen section analysis was 100% sensitive
enabling optimal staging in 16.9% of postmenopausal
women with a diagnosis of ovarian cancet.

The laparoscopic approach to complex adnexal mass-
es must always maintain the principle that the specimen
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Table 1 Operative evaluation of macroscopic characteristics

predicting the potential of malignancy in adnexal masses

Multiloculation

Aberrant neovascularization at ovarian surface
Thick cystic wall

Papillary excrescences

Firm adhesions

Ascites

Bilaterallity

Infiltration of surrounding structures

could be malignant. Therefore, special care should be
taken while establishing the pneumoperitoneum, in order
to avoid rupture of the cystic wall. Systematic examina-
tion of the abdominal cavity should be performed and
reported after surgery. Peritoneal washings and biopsies
of any suspicious areas are also mandatory.
Laparoscopic examination is essential to identify
adnexal masses at high-risk of malignancy. Several mac-
roscopic findings must be borne in mind and included in
the operative report (Table 1). In the presence of a high-
risk suspicious mass at the preoperative evaluation the
mass should be mobilized bluntly with gentle traction
of the ligamentary structures that support it, therefore,
avoiding the possibility that the small and sharp laparo-
scopic instruments could damage the mass. Laparoscopic
trocars should be secured to the abdominal wall to avoid
any leakage of CO: and gas evacuation must be carried
out at the end of the procedure through the trocar sheave
and never directly through the wall incision. Under these
conditions, the only limitation for the laparoscopic man-
agement of adnexal masses is the size of the endoscopic
bag, as the whole mass should be contained in this device
to permit its safe extraction through the abdominal wall
without risk of contamination (Figure 1). To facilitate the
manoeuvre of extetriotization, the fascia and the skin in-
cision may be increased to 2-3 cm. As the tumour is being
removed, morcellation of large specimens is allowed al-
ways inside the bag. Once the extraction has been success-
fully completed, the trocar can be replaced in its orifice
and easily secured using a fascial closure instrument, thus
permitting continuation of the procedure if necessary.

BORDERLINE OVARIAN TUMOURS

Borderline ovarian tumours (BOTs) form a separate
entity within the group of epithelial ovarian tumours
recognized by the World Health Organization (WHO).
Three terms are used to clasify these tumours: borderline
tumour, tumour of low malignant potential, and atypical
proliferative tumour. They represent about 15%-20% of
all epithelial ovarian malignancies and have a worldwide
incidence of 1.8-4.8 per 100000 women per year. In com-
parison with ovarian carcinomas, BOTs are diagnosed at
a lower FIGO stage, tend to appear in younger women
(average 10 years younger), have a higher infertility rate
and they are not usually associated with other neoplasms.
Although prognosis for patients with BOTS is, in general,
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Figure 1 Specimen retrieval.

excellent, a minority will have a more aggressive form
and may have long-term recurrence with a global 10-year
recurrence rate of 10%-20%"". Therefore, the correct
management and follow up is essential in these patients.

BOTs are characterized by increased epithelial pro-
liferation accompanied by nuclear atypia (usually mild to
moderate) and mildly increased mitotic activity with no
stromal invasion. In typical serous BOTs, approximately
35% of patients have implants, which are either invasive
(25%) or non-invasive (75%), and an invasive peritoneal
implant is an adverse prognostic factor. When a BOT
is identified at surgery by intraoperative histology, the
recommended treatment is laparoscopic salpingo-oopho-
rectomy (Figure 2). The correct staging surgery includes
exploration of the entire abdominal cavity, peritoneal
washings, omentectomy, multiple peritoneal biopsies, and
complete resection of all macroscopic suspected lesions.
For resection of the primary tumour, bilateral salpingo-
oophorectomy in combination with hysterectomy is rec-
ommended, although some authors suggest that hyster-
ectomy may cause more morbidity without a clear role in
overall prognosis. Lymphadenectomy is not indicated. If
a mucinous tumour is suspected or intraoperative histo-
logic consultation leads to this diagnosis, appendectomy
should be performed.

BOTs are usually diagnosed in women during re-
productive age, which implies that therapeutic decisions
regarding fertility-sparing surgery, treatment of infertility
or premature hormonal deprivation, intra and postopera-
tive morbidity, and adjuvant chemotherapeutic treatments
are particularly pertinent. Nevertheless, the risk of re-
currence and the risk of progression to invasive disease,
which accounts for up to 2%-4% should be taken into
consideration. The fertility-sparing options can range
from cystectomy to adnexectomy, however, patients who
undergo a conservative ovarian cystectomy should be
informed that there is a substantial risk of relapse, and
recurrence can even develop many years later, therefore,
a long-term follow up must be agreed!”.

Laparoscopy is an attractive approach for BOTSs sup-
ported by lower morbidity and fewer adhesions than
laparotomy (both important for fertility). However, in
many studies, laparoscopic management of BOTs was
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Figure 3 Laparoscopic cystectomy technique.

associated with a higher rate of cyst rupture and in-
complete staging, probably due to low experienced sur-
geons!™". Therefore, a laparoscopic approach for BOTs
should always be performed by oncologic surgeons with
expertise in extensive laparoscopic procedures in order
to obtain both an optimal surgical staging and an optimal
prognosis (Figure 3). In each patient affected by a suspi-
cious adnexal mass it is essential to perform a careful and
systematic examination of the abdominal cavity in order
to detect possible peritoneal invasive implants. Ghezzi e/
al" reported a statistically significant difference in the
rate of minor postoperative complications, with 6.7% of
patients in the laparoscopy group experiencing such an
event compared to 42.1% of patients in the laparotomy
group. Fanfani ez ai*” tested the accuracy of narrow
band imaging in BOTs in order to increase the sensitivity
of laparoscopy in the detection of peritoneal implants.
This technology processes the spectral characteristics of
the narrow-bind light aiming to enhance visualisation
of the subperitoneal vessels. This allows significant im-
provements in the detection of tumoral implants in the
peritoneum, as well as occult lesions, by revealing their
characteristic surface staining or vascular pattern. This
method has introduced the concept of “optical biopsy”,
and this principle of precise detection of malignancy has
more recently been used in the laparoscopic management
of recurrent platinum sensitive ovarian cancer” (Figure 4).
Intraoperative rupture is one of the main concerns
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Figure 4 Narrow binding imaging in advanced ovarian cancer.

during the laparoscopic management of adnexal masses.
Although the rupture rate is regarded to be higher for
laparoscopy than for laparotomy in several studies, it
did not affect the recurrence risk of BOTs™*!, More-
over, ovarian cyst rupture was not related to the surgical
route, but to the implementation of cystectomy instead
of adnexectomy™. Since the recurrence rate after cys-
tectomy is high, it has been suggested that laparoscopic
cystectomy should be considered only in women with
one ovary or with bilateral tumours who wish to preserve
their childbearing potential[zz’zﬂ. Nowadays, there is no
evidence that adjuvant treatments improve prognosis or
survival, as these tumours have poor response rates to
traditional cytotoxic agents[24]. Some studies have shown
that treatment with adjuvant platinum-based chemothera-
py for invasive serous BOTs improves the prognosis with
a relapse rate of less than 22%,

Fertility-preserving treatments are often desirable
for women of reproductive age who are diagnosed with
BOTs. When conservative surgery is indicated, the uterus
and at least part of an ovary are preserved. Although
data suggest that the rate of recurrence is higher after
conservative surgery, this possibility could be offered to
those women who wish fertility-sparing surgery due to
their personal interests. It should be noted that conserva-
tive management should be limited to selected patients
with complete resection in the absence of invasive
peritoneal implants. Cystectomy should be considered
only in bilateral tumours or in patients with one ovary,
as oophorectomy has resulted in a lower recurrence rate
in the contralateral ovary in comparison to cystectomy.
If a relapse in the remaining ovary occurs conservative
management may be offered, but this should be reserved
for patients without invasive implants who are young (age
< 40 years), desire fertility preservation, and engage in
long-term follow-up (Figure 5). Cystectomy is not safe
in patients undergoing conservative management for
mucinous borderline tumours due to an increased risk
of recurrence as invasive carcinoma. If the relapse oc-
curs as invasive disease, complete debulking should be
performed. If no relapse occurs after childbearing, there
is no need to perform restaging surgery as long as the pa-
tient accepts a long-term follow up*’.
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Figure 5 Peritoneal invasive implants in mucinous borderline tumours.

The impact of conservative fertility-sparing surget-
ies has been compared with more extensive surgical
approaches. Yinon e a/*” studied the recurrence rate in
40 patients who underwent unilateral salpingo-oopho-
rectomy »s 22 patients who were managed conservatively
with ovarian cystectomy. Recurrence rates were found
to be similar between the two groups (27.5% vs 22.7%,
respectively, P = 0.8). Park ez a/’” confirmed these results
in a group of 360 women with BOT. A radical approach
was associated with a similar recurrence rate (5.1%) to
conservative management (4.2%), with no differences
in disease-free survival rates. Patterns of recurrence also
seem to differ between the fertility-sparing and the radical
surgery group, whete isolated recurrence in the remaining
ovary was the most frequent form of relapse in the for-
mer and recurrence in the contralateral ovary in the latter.
Therefore, a systematic follow-up should be planned in
order to detect recurrences and complementary surgery
after fulfilling childbearing desires can be agreed with the
patient.

EARLY-STAGE OVARIAN CANCER

The extended approach for surgical staging of EOC is
usually performed by exploratory laparotomy including
hysterectomy and salpingo-oophorectomy, pelvic and
paraaortic lymph node dissections, omentectomy, peti-
toneal washings, and peritoneal biopsies following the
recommendations of the International FIGO. Reich
published the first report on laparoscopic staging in
EOC in the early 1990s"”, Two decades ago Quetleu ef
al™ published the first report on laparoscopic complete
restaging of nine patients with EOC. After these initial
reports there has been a progtressive improvement in the
instrumentation and imaging quality, which has led to
more groups considering this approach in selected pa-
tients.

The Cochrane Collaboration recently performed a
systematic review to evaluate the benefits and risks of
laparoscopy compared with laparotomy for the surgi-
cal treatment of FIGO stage I ovarian cancer”™. This
meta-analysis did not find any publications that met the
inclusion criteria to address this subject. Even with the
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lack of well-established evidence and the low quality of
available survival data, several studies address important
issues concerning the role of laparoscopy in this type of
tumour. Three different studies™ " have analysed the
differences in survival rates between patients undergoing
laparoscopy »s laparotomy for EOC. No statistical differ-
ence was observed in survival rates or other oncological
parameters. Laparoscopy showed less blood loss and
better recovery with a significantly higher operative time,
which could be explained by the learning curve in this
type of procedure. Other authors”™ found, in short seties,
that the laparoscopic approach in EOC resulted in signifi-
cantly worse overall survival in comparison to laparotomy.
However, these results are questionable as comprehensive
staging was not the purpose of laparoscopy in most of
these women. A shorter interval to chemotherapy was
demonstrated by Park and colleagues in patients staged by
laparoscopy than in patients staged by laparotomy (12.8 *
49 d »s17.6 £ 8.3 d), confirming that a minimally invasive
approach does not delay important adjuvant treatment,
and may avoid delays due to surgical complications more
frequently associated with laparotomy™”.

Laparoscopy also seems to have more advantages
when fertility-sparing treatment is indicated in well-
differentiated FIGO 1 a stages in women wishing to con-
ceive. In these cases, laparoscopic staging should include
a complete pelvic and paraaortic lymph node dissection,
omentectomy, and unilateral salpingo-oophorectomy with
preservation of the uterus as well as the contralateral
ovary and tube after careful checking for the absence of
suspicious areas, and if detected, directed biopsies should
be performed. Patients should be advised that several
studies have reported an increased recurrence rate with
fertility-sparing techniques'™**'. Therefore, it is advisable
to proceed with a strict follow-up and complete restag-
ing, which can be performed also by laparoscopy after
delivery. Muzii ez /™ reported two pregnancies with term
deliveries and two miscarriages out of 27 unexpected
ovarian cancer patients who underwent fertility-saving
laparoscopy and a follow up of 20 mo.

Port-site metastasis is one of the main concerns
among gynaecological oncologists while managing ovar-
ian cancer in either eatly or advanced stages. The positive
CO:z pressure with changes in peritoneal ambient pres-
sure and the possible facilitation of tumoral cell implan-
tation at the trocar sites due to gas leakage are considered
to be the possible mechanisms of this complication. Ini-
tial reports showed a very high rate up to 20% in patients
with ascites, affected by recurrent or advanced disease
or undergoing multiple laparoscopic procedures. More
recent series have shown a prevalence of port-site metas-
tasis lower than 2%, which is similar to traditional lapa-
rotomy*. There are several manoeuvres that can be
adopted in order to prevent this complication, although
none have been clearly demonstrated to be effective in
well-designed trials">*! (Table 2). The laparoscopic sur-
geon has to take into account this possible complication
in cancer managed by laparoscopy irrespective of the dis-

August 10, 2014 | Volume 3 | Issue 3 |



Gilabert-Estelles J et a/. Laparoscopy in ovarian tumours and cancer

Table 2 Surgical manoeuvres in order to decrease port-

site metastasis in the laparoscopic management of complex
adnexal masses

Using wound protectors

Minimizing tumour manipulation

Anchoring ports to prevent dislodgment

Avoiding carbon dioxide leakage and sudden desufflations

Using gasless laparoscopy

Irrigating and suctioning the abdomen, instruments and ports before
removal

Using heparin or 0.25%-1% povidone-iodine solution to irrigate wounds
and the abdomen

Excising trocar sites and deliberate closure of all abdominal layers
including the peritoneum after laparoscopy; or postoperative port-site
radiation

Resuming definitive surgery or chemotherapy early

Using 5-fluorouracil, topical taurolidine or intraperitoneal endotoxin

ease stage.

Another concern with the laparoscopic approach is
the feared possibility of an increase in the risk of rupture
of malignant masses in comparison to laparotomy. How-
ever, various studies have shown that this risk is similat to
that observed following laparotomy, which ranges from
11.4%-30.3%""", Vergote ¢f al™ performed a review of
a large series of 1545 patients with different stages of
ovarian cancer in which reduced progression-free survival
was associated with increased cystic rupture. In contrast,
Sjovall and colleagues[szl showed that tumour rupture
during surgery did not have an impact on survival in 394
patients.

Finally, a recent systematic review of 11 observa-
tional studies”™ showed that the laparoscopic approach
for EOC had less blood loss with an overall conversion
to laparotomy of 3.7%. The overall rate of recurrence
in studies with a median follow-up period of 19 mo was
9.9% concluding that the operative outcomes of the lapa-
roscopic approach in patients with EOC was comparable
with those of laparotomy.

Taking into consideration the lack of high-grade
evidence, the laparoscopic approach in the early stages
of ovarian cancer seems safe and effective in terms of
oncologic outcomes. In addition, eatly recovery and ini-
tiation of adjuvant therapy may be beneficial for patient
outcome, however, oncological manoeuvres adopted dut-
ing surgery should be similar to those performed during
laparotomy.

ADVANCED-STAGE OVARIAN CANCER

The standard treatment of AOC includes upfront surgery
with intent to accurately diagnose and stage the disease
and to perform maximal cytoreduction, followed by che-
motherapy in most cases. Rosenoff e a/* reported the
use petitoneoscopy for pretreatment evaluation in ovatian
cancer four decades ago. In the early 1990s, pioneers in
laparoscopic surgery used minimally invasive techniques
to treat gynaecologic cancers, including laparoscopic stag-
ing of EOC and primary and secondary cytoreduction in
advanced and recurrent disease in selected cases”™. The
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potential role of minimally invasive surgery in the treat-
ment of AOC is warranted for the following: (1) laparo-
scopic assessment of the feasibility of upfront surgical
cytoreduction by laparotomy in patients with advanced
ovarian cancer; (2) laparoscopic debulking of advanced
disease; (3) laparoscopic reassessment in patients with
complete remission after primary treatment; and (4)
laparoscopic assessment and cytoreduction of recurrent
disease™

Different indications for the laparoscopic approach in
advanced ovarian cancer have been described including
triage for resectability, second-look assessment, and in se-
lect cases, primary or secondary cytoreduction (Figures 6
and 7). Laparoscopy offers multiple advantages over tra-
ditional laparotomy including smaller incisions, improved
visualization, less blood loss, reduction in the need for
analgesics, decreased morbidity and a more rapid recov-
ery. An additional advantage for patients with ovarian
cancer requiring adjuvant therapy includes a shorter in-
terval before initiation of adjuvant therapy™.

Gallotta ef al’” reported the outcome of laparoscopic
secondary cytoreduction in patients with localized recur-
rence of ovarian cancer. Twenty-nine patients with local-
ized recurrent ovarian cancer were selected for laparo-
scopic cytoreduction. A complete debulking was achieved
in 96.2% of cases with a median disease-free survival
time of 14 mo. The median operating time was 188 min
with a median estimated blood loss of 150 ml and a me-
dian hospital stay of 4 d. No intraoperative complications
occurred and two conversions to laparotomy occurred
due to technical difficulties.

Fagotti ez al™ retrospectively evaluated ovarian cancer
patients with isolated platinum sensitive relapse, defined
as the presence of a single nodule in a single anatomic
site. In every case the presence of isolated relapse was
assessed at preoperative positron emission tomography-
computed tomography (PET/CT) scan and confirmed
by cytoreductive laparoscopy followed by Hyperthermic
Intraperitoneal Chemotherapy (HIPEC). Out of 84
women with platinum sensitive relapse, 10 cases showed
isolated relapse and were treated with laparoscopic/ro-
botic cytoreduction and HIPEC. In all cases, a complete
debulking was achieved. The median operative time was
122 min (95-140 min), with an estimated blood loss of
50 cm’ (50-100 cm’) and a median length of hospital
stay of 4 d (3-7 d). The interval from surgery to adjuvant
chemotherapy was 21 d (19-32 d). No grade 3/4 surgical,
metabolic, or haematologic complications occurred. In all
cases, postoperative PET/CT scan was negative and no
recurrence was observed after a median time of 10 mo.

More recently, another report® evaluated the prog-
nostic impact of routine use of staging laparoscopy (S-
LPS) in patients with AOC. All women were submitted
to S-LPS before primary debulking surgery (PDS) or
neoadjuvant treatment (NACT) and interval debulking
surgery (IDS). The surgical and survival outcomes were
evaluated in 300 consecutive patients submitted to S-LPS.
One hundred forty-eight (49.3%) women were consid-
ered suitable for PDS and the remaining 152 (50.7%)
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Figure 6 Extensive bowel infiltration in advanced-stage ovarian cancer.

received NACT. The percentages of complete (residual
tumour, RT = 0) and optimal (RT < 1 cm) cytoreduction
following PDS and IDS were 62.1% and 57.5%, 22.5%
and 27.7%, respectively. The number of post-operative
complications in the NACT/IDS group wete lower than
that in the PDS group with a median disease-free survival
interval in women with RT = 0 at PDS of 25 mo (95%CI:
15.1-34.8), which was longer than that in all other patients,
irrespective of the type of treatment they received. At
multivariate analysis, residual disease and performance sta-
tus maintained an independent association with PES (60).

Nezhat ez a/*” described their preliminary experience
with laparoscopic total primary or interval cytoreduction
in 32 women with presumed advanced (FIGO stage 11C
or greater) ovarian, fallopian tube, or primary peritoneal
cancers. Seventeen patients underwent total laparoscopic
primary or interval cytoreduction, and 88.2% had optimal
cytoreduction. Eleven underwent diagnostic laparoscopy
and conversion to laparotomy for cytoreduction, and
72.7% had optimal cytoreduction. Four patients had bi-
opsies, limited cytoreduction or both. In the laparoscopy
group, 9 patients have no evidence of disease (NED), 6
are alive with disease (AWD), and 2 have died of disease
(DOD), with a mean follow-up time of 19.7 mo. In the
laparotomy group, 3 patients have NED, 5 are AWD,
and 3 have DOD, with a mean follow-up of 25.8 mo.
Estimated blood loss and length of hospital stay were
less for the laparoscopy group, while operating time and
complication rates were not different. Median time to re-
currence was 31.7 mo in the laparoscopy group and 21.5
mo in the laparotomy group. The authors concluded that
laparoscopy is an effective tool in advanced ovatian can-
cer in order to predict optimal debulking.

Interestingly, a prospective study™ reported the accu-
racy of laparoscopy performed to describe intraabdomi-
nal extent of the disease in AOC. One hundred sixty-
eight cases were considered eligible for the study. A per-
protocol analysis was performed on 120 cases. The worst
laparoscopic assessable feature was mesenteric retraction,
whereas the remaining variables ranged from 99.2%
(peritoneal carcinomatosis) to 90% (bowel infiltration).
The accuracy rate was over 80% for both single param-
eters and overall score. The parameters used to predict

the resectability of the tumour by laparoscopy should be
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Figure 7 Liver and diaphragmatic infiltration in stage Ill ovarian cancer.

chosen according to the experience of the surgical team in
order to minimize the rate of suboptimal surgery (Table 2).

There is still controversy in defining the exact role of
laparoscopy in advanced disease. Prediction of resect-
ability is one of the most valuable tools in patient man-
agement and might facilitate a better selection of patient
candidates for neoadjuvant chemotherapy.

CONCLUSION

In conclusion, although limited data has been reported
on the use of minimally invasive techniques in ovarian
cancet, the clear benefits of this approach must be bal-
anced with the potential hazards in different situations.
Laparoscopic staging in borderline tumours and pre-
sumed eatly-stage ovarian cancer should be performed
by a trained laparoscopic oncologist and seems to be safe
and effective in comparison to laparotomy. Early recov-
ery and reduced intraoperative complications and blood
loss leads to a short period before initiation of adjuvant
therapy. In addition, fertility-sparing management in well
selected patients managed by laparoscopy could have ad-
ditional benefits in terms of pregnancy rates. There is still
insufficient data supporting the role of laparoscopy for
advanced ovatian cancer, but the minimally invasive ap-
proach permits selection of candidates for primary opti-
mal cytoreduction resulting in a lower rate of suboptimal
surgeries.

REFERENCES

1 Ferlay J, Parkin DM, Steliarova-Foucher E. Estimates of
cancer incidence and mortality in Europe in 2008. Eur |
Cancer 2010; 46: 765-781 [PMID: 20116997 DOI: 10.1016/
j-€jca.2009.12.014]

2 Pados G, Tsolakidis D, Bontis J. Laparoscopic management
of the adnexal mass. Ann N Y Acad Sci 2006; 1092: 211-228
[PMID: 17308146 DOI: 10.1196/ annals.1365.018]

3 Nezhat F, Nezhat C, Welander CE, Benigno B. Four ovarian
cancers diagnosed during laparoscopic management of 1011
women with adnexal masses. Am | Obstet Gynecol 1992; 167:
790-796 [DOI: 10.1016/S0002-9378(11)91591-9]

4  Querleu D, Leblanc E. Laparoscopic infrarenal para-
aortic lymph node dissection for restaging of carcinoma
of the ovary or fallopian tube. Cancer 1994; 73: 1467-
1471 [DOI: 10.1002/1097-0142(19940301)73:5<1467:: AID-

August 10, 2014 | Volume 3 | Issue 3 |



10

11

12

13

14

15

16

17

JRaishideng®

Gilabert-Estelles J et a/. Laparoscopy in ovarian tumours and cancer

CNCR2820730524>3.0.CO;2-B]

Dearking AC, Aletti GD, McGree ME, Weaver AL, Som-
merfield MK, Cliby WA. How relevant are ACOG and
SGO guidelines for referral of adnexal mass? Obstet Gyne-
col 2007; 110: 841-848 [PMID: 17906018 DOI: 10.1097/01.
AOG.0000267198.25223.bc]

American College of Obstetricians and Gynecologists.
ACOG Practice Bulletin. Management of adnexal masses.
Obstet Gynecol 2007; 110: 201-214 [PMID: 17601923 DOI:
10.1097/01.A0G.0000263913.92942.40]

Jacobs I, Bast RC. The CA 125 tumour-associated antigen:
a review of the literature. Hum Reprod 1989; 4: 1-12 [PMID:
2651469]

Moore RG, Brown AK, Miller MC, Skates S, Allard W],
Verch T, Steinhoff M, Messerlian G, DiSilvestro P, Granai
CO, Bast RC. The use of multiple novel tumor biomarkers
for the detection of ovarian carcinoma in patients with a pel-
vic mass. Gynecol Oncol 2008; 108: 402-408 [PMID: 18061248
DOI: 10.1016/j.ygyno.2007.10.017]

Moore RG, McMeekin DS, Brown AK, DiSilvestro P, Miller
MC, Allard W], Gajewski W, Kurman R, Bast RC, Skates S]J.
A novel multiple marker bioassay utilizing HE4 and CA125
for the prediction of ovarian cancer in patients with a pelvic
mass. Gynecol Oncol 2009; 112: 40-46 [PMID: 18851871 DOI:
10.1016/j.ygyno.2008.08.031]

Testa AC, Ludovisi M, Mascilini F, Di Legge A, Malaggese M,
Fagotti A, Fanfani F, Salerno MG, Ercoli A, Scambia G, Fer-
randina G. Ultrasound evaluation of intra-abdominal sites
of disease to predict likelihood of suboptimal cytoreduction
in advanced ovarian cancer: a prospective study. Ultra-
sound Obstet Gynecol 2012; 39: 99-105 [PMID: 21913276 DOL:
10.1002/u10g.10100]

Timmerman D, Ameye L, Fischerova D, Epstein E, Melis
GB, Guerriero S, Van Holsbeke C, Savelli L, Fruscio R, Lis-
soni AA, Testa AC, Veldman ], Vergote I, Van Huffel S,
Bourne T, Valentin L. Simple ultrasound rules to distinguish
between benign and malignant adnexal masses before sur-
gery: prospective validation by IOTA group. BM] 2010; 341:
€6839 [PMID: 21156740 DOI: 10.1136/bm;j.c6839]

Menon U, Skates SJ, Lewis S, Rosenthal AN, Rufford B,
Sibley K, Macdonald N, Dawnay A, Jeyarajah A, Bast RC,
Oram D, Jacobs IJ. Prospective study using the risk of ovar-
ian cancer algorithm to screen for ovarian cancer. | Clin
Oncol 2005; 23: 7919-7926 [PMID: 16258091 DOI: 10.1200/
JCO.2005.01.6642]

Jacobs I, Oram D, Fairbanks J, Turner J, Frost C, Grudzin-
skas JG. A risk of malignancy index incorporating CA 125,
ultrasound and menopausal status for the accurate preop-
erative diagnosis of ovarian cancer. Br | Obstet Gynaecol 1990;
97: 922-929 [PMID: 2223684 DOI: 10.1111/j.1471-0528.1990.
tb02448.x]

Van Gorp T, Veldman ], Van Calster B, Cadron I, Leunen K,
Amant F, Timmerman D, Vergote 1. Subjective assessment
by ultrasound is superior to the risk of malignancy index
(RMI) or the risk of ovarian malignancy algorithm (ROMA)
in discriminating benign from malignant adnexal masses.
Eur ] Cancer 2012; 48: 1649-1656 [PMID: 22226481 DOI:
10.1016/j.ejca.2011.12.003]

Canis M, Rabischong B, Houlle C, Botchorishvili R, Jardon
K, Safi A, Wattiez A, Mage G, Pouly JL, Bruhat MA. Lapa-
roscopic management of adnexal masses: a gold standard?
Curr Opin Obstet Gynecol 2002; 14: 423-428 [PMID: 12151833
DOI: 10.1097/00001703-200208000-00010]

Canis M, Mashiach R, Wattiez A, Botchorishvili R,
Rabischong B, Jardon K, Safi A, Pouly JL, Déchelotte P, Mage
G. Frozen section in laparoscopic management of macroscop-
ically suspicious ovarian masses. ] Am Assoc Gynecol Laparosc
2004; 11: 365-369 [DOI: 10.1016/51074-3804(05)60052-7]
Ghezzi F, Cromi A, Bergamini V, Uccella S, Siesto G, Fran-
chi M, Bolis P. Should adnexal mass size influence surgical
approach? A series of 186 laparoscopically managed large

WJOG | www.wjgnet.com

116

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

adnexal masses. BJOG 2008; 115: 1020-1027 [PMID: 18651883
DOI: 10.1111/j.1471-0528.2008.01775.x]

Tinelli FG, Tinelli R, La Grotta F, Tinelli A, Cicinelli E,
Schénauer MM. Pregnancy outcome and recurrence after
conservative laparoscopic surgery for borderline ovarian
tumors. Acta Obstet Gynecol Scand 2007; 86: 81-87 [PMID:
17230294 DOI: 10.1080/00016340600994596]

Obermair A, Hiebl S. Laparoscopy in the treatment of ovar-
ian tumours of low malignant potential. Aust N Z | Obstet
Gynaecol 2007; 47: 438-444 [PMID: 17991106 DOI: 10.1111/
j.1479-828X.2007.00776.X]

Fanfani F, Gallotta V, Rossitto C, Fagotti A, Scambia G. Nar-
row band imaging in borderline ovarian tumor. | Minim
Invasive Gynecol 2010; 17: 146-147 [PMID: 20226400 DOI:
10.1016/.jmig.2009.04.001]

Gagliardi ML, Polito S, Fagotti A, Fanfani F, Scambia G.
Narrow-band imaging in laparoscopic management of re-
current platinum sensitive ovarian cancer. | Minim Invasive
Gynecol 2013; 20: 10-12 [PMID: 23312240 DOI: 10.1016/
jjmig.2012.01.016]

Maneo A, Vignali M, Chiari S, Colombo A, Mangioni C,
Landoni F. Are borderline tumors of the ovary safely treated
by laparoscopy? Gynecol Oncol 2004; 94: 387-392 [PMID:
15297177 DOI: 10.1016/j.y gyno.2004.05.003]

Boran N, Cil AP, Tulunay G, Ozturkoglu E, Koc S, Bulbul D,
Kose MF. Fertility and recurrence results of conservative sur-
gery for borderline ovarian tumors. Gynecol Oncol 2005; 97:
845-851 [PMID: 15896834 DOI: 10.1016/j.ygyno.2005.03.010]
Fauvet R, Boccara J, Dufournet C, Poncelet C, Darai E. Lapa-
roscopic management of borderline ovarian tumors: results
of a French multicenter study. Ann Oncol 2005; 16: 403-410
[PMID: 15653700 DOI: 10.1093 /annonc/ mdi083]

Fischerova D, Zikan M, Dundr P, Cibula D. Diagnosis, treat-
ment, and follow-up of borderline ovarian tumors. Oncolo-
gist 2012; 17: 1515-1533 [PMID: 23024155 DOI: 10.1634// the-
oncologist.2012-0139]

du Bois A, Ewald-Riegler N, du Boisl O, Harter P. Bor-
derline tumors of the ovary: A systematic review. Geburtsh
Frauenheilk 2009; 69: 807-833 [DOI: 10.1055/s-0029-1186007]
Ramirez PT, Slomovitz BM, McQuinn L, Levenback C,
Coleman RL. Role of appendectomy at the time of primary
surgery in patients with early-stage ovarian cancer. Gynecol
Oncol 2006; 103: 888-890 [PMID: 16806436 DOI: 10.1016/
j.ygyno.2006.05.021]

Trope CG, Kristensen G, Makar A. Surgery for borderline
tumor of the ovary. Semin Surg Oncol 2000; 19: 69-75 [DOL:
10.1002/1098-2388(200007 /08)19:1<69::AID-SSU11>3.0.CO;
2-E]

Fauvet R, Boccara J, Dufournet C, David-Montefiore E, Pon-
celet C, Darai E. Restaging surgery for women with border-
line ovarian tumors: results of a French multicenter study.
Cancer 2004; 100: 1145-1151 [PMID: 15022280 DOI: 10.1002/
cner.20098]

Yinon Y, Beiner ME, Gotlieb WH, Korach Y, Perri T, Ben-Ba-
ruch G. Clinical outcome of cystectomy compared with uni-
lateral salpingo-oophorectomy as fertility-sparing treatment
of borderline ovarian tumors. Fertil Steril 2007; 88: 479-484
[PMID: 17408624 DOT: 10.1016//] fertnstert.2006.11.128]

Park JY, Kim DY, Kim JH, Kim YM, Kim YT, Nam JH. Sur-
gical management of borderline ovarian tumors: The role
of fertility-sparing surgery. Gynecol Oncol 2009; 113: 75-82
[PMID: 19171373 DOI: 10.1016/j.y gyno.2008.12.034]

Benedet JL, Bender H, Jones H, Ngan HY, Pecorelli S. FIGO
staging classifications and clinical practice guidelines in the
management of gynecologic cancers. FIGO Committee on
Gynecologic Oncology. Int | Gynaecol Obstet 2000; 70: 209-262
[DOI: 10.1016,/50020-7292(00)90001-8]

Reich H, McGlynn F, Wilkie W. Laparoscopic management
of stage I ovarian cancer. A case report. | Reprod Med 1990;
35: 601-604; discussion 604-605 [PMID: 2141643]

Lawrie TA, Medeiros LRF, Rosa DD, da Rosa MI, Edel-

August 10, 2014 | Volume 3 | Issue 3 |



35

36

37

38

39

40

41

42

43

44

45

46

47

48

JBaishideng®

Gilabert-Estelles J et a/. Laparoscopy in ovarian tumours and cancer

weiss MI, Stein AT, Zelmanowicz A, Ethur AB, Zanini RR.
Laparoscopy versus laparotomy for FIGO stage I ovarian
cancer. Cochrane Database Syst Rev 2013; (2): CD005344. [DOL:
10.1002/14651858.CD005344.pub3]

Ghezzi F, Cromi A, Uccella S, Bergamini V, Tomera S,
Franchi M, Bolis P. Laparoscopy versus laparotomy for the
surgical management of apparent early stage ovarian can-
cer. Gynecol Oncol 2007; 105: 409-413 [PMID: 17275077 DOI:
10.1016/j.ygyno.2006.12.025]

Lécuru F, Desfeux P, Camatte S, Bissery A, Blanc B, Quer-
leu D. Impact of initial surgical access on staging and
survival of patients with stage I ovarian cancer. Int | Gyne-
col Cancer 2006; 16: 87-94 [PMID: 16445616 DOI: 10.1111/
j-1525-1438.2006.00303.x]

Park JY, Bae J, Lim MC, Lim SY, Seo SS, Kang S, Park SY.
Laparoscopic and laparotomic staging in stage I epithelial
ovarian cancer: a comparison of feasibility and safety. Int
] Gynecol Cancer 2008; 18: 1202-1209 [PMID: 18284455 DOI:
10.1111/j.1525-1438.2008.01190.x]

Wu Ti, Lee C-L, Liao P-J, Huang K-G, Chang T-C, Chou H-H,
et al.Survival impact of initial surgical approach in stage I
ovarian cancer. Chang Gung Med | 2010; 33: 558-567

Park JY, Kim DY, Suh DS, Kim JH, Kim YM, Kim YT, Nam
JH. Comparison of laparoscopy and laparotomy in surgical
staging of early-stage ovarian and fallopian tubal cancer.
Ann Surg Oncol 2008; 15: 2012-2019 [PMID: 18437497 DOI:
10.1245/510434-008-9893-2]

Nezhat FR, Ezzati M, Chuang L, Shamshirsaz AA, Rahaman
J, Gretz H. Laparoscopic management of early ovarian and
fallopian tube cancers: surgical and survival outcome. Am |
Obstet Gynecol 2009; 200: 83.€1-83.e6 [PMID: 19019337]
Colomer AT, Jiménez AM, Bover Barcel6 MI. Laparoscopic
treatment and staging of early ovarian cancer. | Minim Inva-
sive Gynecol 2008; 15: 414-419 [PMID: 18539090 DOI: 10.1016/
jjmig.2008.04.002]

Muzii L, Palaia I, Sansone M, Calcagno M, Plotti F, Angioli
R, Panici PB. Laparoscopic fertility-sparing staging in unex-
pected early stage ovarian malignancies. Fertil Steril 2009; 91:
2632-2637 [PMID: 18555237 DOI: 10.1016/j.fertnstert.2008.03.
058]

Ramirez PT, Wolf JK, Levenback C. Laparoscopic port-site
metastases: etiology and prevention. Gynecol Oncol 2003; 91:
179-189 [DOI: 10.1016,/S0090-8258(03)00507-9]

Panici PB, Palaia I, Bellati F, Pernice M, Angioli R, Muzii
L. Laparoscopy compared with laparoscopically guided
minilaparotomy for large adnexal masses: a randomized
controlled trial. Obstet Gynecol 2007; 110: 241-248 [PMID:
17666596 DOI: 10.1097/01.AOG.0000275265.99653.64]
Tjalma WA. Laparoscopic surgery and port-site metastases:
routine measurements to reduce the risk. Eur | Gynaecol On-
col 2003; 24: 236 [PMID: 12807230]

Agostini A, Mattei S, Ronda I, Banet J, Lécuru F, Blanc B.
Prevention of port-site metastasis after laparoscopy. Gynecol
Obstet Fertil 2002; 30: 878-881 [PMID: 12476694]

Dembo AJ, Davy M, Stenwig AE, Berle EJ, Bush RS, Kjorstad
K. Prognostic factors in patients with stage I epithelial ovar-
ian cancer. Obstet Gynecol 1990; 75: 263-273 [PMID: 2300355]
Vergote I, De Brabanter J, Fyles A, Bertelsen K, Einhorn N,
Sevelda P, Gore ME, Kaern J, Verrelst H, Sjovall K, Tim-
merman D, Vandewalle J, Van Gramberen M, Tropé CG.
Prognostic importance of degree of differentiation and cyst
rupture in stage I invasive epithelial ovarian carcinoma. Lan-
cet 2001; 357: 176-182 [PMID: 11213094 DOI: 10.1016/50140-
6736(00)03590-X]

WJOG | www.wjgnet.com

117

49

50

51

52

53

54

55

56

57

58

59

60

61

Kodama S, Tanaka K, Tokunaga A, Sudo N, Takahashi
T, Matsui K. Multivariate analysis of prognostic factors in
patients with ovarian cancer stage I and II. Int | Gynaecol
Obstet 1997; 56: 147-153 [PMID: 9061389 DOI: 10.1016/
50020-7292(96)02798-1]

Pomel C, Provencher D, Dauplat J, Gauthier P, Le Bouedec G,
Drouin P, Audet-Lapointe P, Dubuc-Lissoir J. Laparoscopic
staging of early ovarian cancer. Gynecol Oncol 1995; 58:
301-306 [PMID: 7672696 DOI: 10.1006/ gyno.1995.1234]

Sainz de la Cuesta R, Goff BA, Fuller AF, Nikrui N, Eich-
horn JH, Rice LW. Prognostic importance of intraoperative
rupture of malignant ovarian epithelial neoplasms. Obstet
Gynecol 1994; 84: 1-7 [PMID: 8008300]

Sjovall K, Nilsson B, Einhorn N. Different types of rupture
of the tumor capsule and the impact on survival in early
ovarian carcinoma. Int | Gynecol Cancer 1994; 4: 333-336
[PMID: 11578428 DOI: 10.1046/j.1525-1438.1994.04050333.x]
Park HJ, Kim DW, Yim GW, Nam EJ, Kim S, Kim YT. Stag-
ing laparoscopy for the management of early-stage ovar-
ian cancer: a metaanalysis. Am ]| Obstet Gynecol 2013; 209:
58.e1-58.e8 [PMID: 23583213]

Rosenoff SH, Young RC, Chabner B, Hubbard S, De Vita
VT, Schein PS. Use of peritoneoscopy for initial staging and
posttherapy evaluation of patients with ovarian carcinoma.
Natl Cancer Inst Monogr 1975; 42: 81-86 [PMID: 136606]
Nezhat FR, Pejovic T, Finger TN, Khalil SS. Role of mini-
mally invasive surgery in ovarian cancer. | Minim Invasive
Gynecol 2013; 20: 754-765 [PMID: 24183269 DOI: 10.1016/
jjmig.2013.04.027]

Nezhat FR, Denoble SM, Cho JE, Brown DN, Soto E, Chuang
L, Gretz H, Saharia P. Safety and efficacy of video laparo-
scopic surgical debulking of recurrent ovarian, fallopian
tube, and primary peritoneal cancers. JSLS 2012; 16: 511-518
[PMID: 23484556 DOI: 10.4293 /108680812X13462882736691]
Gallotta V, Fagotti A, Fanfani F, Ferrandina G, Nero C,
Costantini B, Alletti SG, Chiantera V, Ercoli A, Scambia
G. Laparoscopic surgical management of localized recur-
rent ovarian cancer: a single-institution experience. Surg
Endosc 2014; 28: 1808-1815 [PMID: 24414460 DOI: 10.1007/
s00464-013-3390-9]

Fagotti A, Petrillo M, Costantini B, Fanfani F, Gallotta V,
Chiantera V, Turco LC, Bottoni C, Scambia G. Minimally
invasive secondary cytoreduction plus HIPEC for recur-
rent ovarian cancer: A case series. Gynecol Oncol 2013; Epub
ahead of print [DOI: 10.1016/j.ygyno.2013.12.028]

Fagotti A, Vizzielli G, Fanfani F, Costantini B, Ferrandina
G, Gallotta V, Gueli Alletti S, Tortorella L, Scambia G. In-
troduction of staging laparoscopy in the management of
advanced epithelial ovarian, tubal and peritoneal cancer:
impact on prognosis in a single institution experience. Gyne-
col Oncol 2013; 131: 341-346 [PMID: 23938372 DOI: 10.1016/
j-ygyno.2013.08.005]

Nezhat FR, DeNoble SM, Liu CS, Cho JE, Brown DN,
Chuang L, Gretz H, Saharia P. The safety and efficacy of
laparoscopic surgical staging and debulking of apparent
advanced stage ovarian, fallopian tube, and primary perito-
neal cancers. JSLS 2010; 14: 155-168 [PMID: 20932362 DOI:
10.4293/108680810X12785289143990]

Fagotti A, Vizzielli G, De laco P, Surico D, Buda A, Mandato
VD, Petruzzelli F, Ghezzi F, Garzarelli S, Mereu L, Vigano R,
Tateo S, Fanfani F, Scambia G. A multicentric trial (Olympia-
MITO 13) on the accuracy of laparoscopy to assess peritoneal
spread in ovarian cancer. Am | Obstet Gynecol 2013; 209: 462.
e1-462.e11 [DOI: 10.1016/j.ajog.2013.07.016]

P- Reviewer: Celik H, de Bree E, Yokoyama Y S- Editor: Ji FF

L- Editor: Webster JR  E- Editor: Wu HL

August 10, 2014 | Volume 3 | Issue 3 |



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

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	109
	封底

