
Abstract
!

Laparoscopy is playing an increasingly important
role in gynecologic oncology. The benefits of min-
imally invasive surgery for oncology patients and
the quality of this treatment are well docu-
mented. Outcomes and quality of minimally inva-
sive surgical procedures to treat cervical cancer
were evaluated based on retrospective and case-
control studies; outcomes and quality after mini-
mally invasive treatment für early-stage low-risk
endometrial cancer were also assessed in pro-
spective randomized studies. If indicated, laparo-
scopic lymphadenectomy is both technically fea-
sible and oncologically safe. Adipose patients in
particular benefit from minimally invasive proce-
dures, where feasible. The potential role of lapa-
roscopy in neoadjuvant therapy for ovarian can-
cer and in surgery for early-stage ovarian carcino-
ma is still controversially discussed and is cur-
rently being assessed in further studies. Using a
minimally invasive approach in gynecologic on-
cology procedures demands strict adherence to
oncological principles and requires considerable
surgical skill.

Zusammenfassung
!

Der Laparoskopie kommt in der gynäkologischen
Onkochirurgie eine zunehmendwichtige Rolle zu.
Die allgemeinen Vorteile minimalinvasiver Ope-
rationstechniken sind auch für onkologische Pa-
tientinnen mittlerweile gut belegt bei gleichzei-
tiger Wahrung der onkologischen Behandlungs-
qualität. Dies wurde für die operative Therapie
des Zervixkarzinoms anhand retrospektiver und
Fallkontrollstudien, für das frühe Low-Risk-Endo-
metriumkarzinom auch prospektiv-randomisiert
erfolgreich gezeigt. Eine indizierte Lymphonod-
ektomie lässt sich sowohl technisch als auch on-
kologisch sicher per Laparoskopie durchführen
und gerade adipöse Risikopatientinnen profitie-
ren, wenn durchführbar, vom minimalinvasiven
Vorgehen. Beim Ovarialkarzinom wird eine mög-
liche Rolle des laparoskopischen Zugangs im Rah-
men neoadjuvanter Therapiekonzepte und zur
operativen Therapie in Frühstadien kontrovers
diskutiert und erfolgt daher derzeit unter Studi-
enbedingungen. Die Durchführung gynäkoonko-
logischer Eingriffe mit minimalinvasivem Zugang
setzt nicht nur die Einhaltung onkologischer Prin-
zipien, sondern auch erhebliches operationstech-
nisches Know-how voraus.
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Introduction
!

The first use of laparoscopic methods in gyneco-
logic oncology dates back to the 1970s. Initially,
laparoscopy was used as diagnostic tool for pre-
operative staging in patients with ovarian carci-
noma [1,2]. In 1990 Querleu [3] first reported on
the use of laparoscopy in pelvic lymphadenec-
tomy procedures in patients with cervical cancer.
Other reports soon followed, including a study on
laparoscopy in paraaortic lymph node sampling,
published by Herd an colleagues in 1992 [4], and
a publication in the same year by Nezhat et al. [5]
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on laparoscopic radical hysterectomy to treat cer-
vical carcinoma. Since then, numerous laparo-
scopic gynecologic oncology procedures have
been carried out, and a number of studies have
assessed the outcomes after minimally invasive
surgical procedures.
In the German Society for Gynecology and Obstet-
rics (Deutsche Gesellschaft für Gynäkologie und Ge-
burtshilfe [DGGG]), the Study Group for Gyneco-
logic Endoscopy (Arbeitsgemeinschaft Gynäkologi-
sche Endoskopie [AGE]) promotes advanced train-
ing and scientific debate on the use of endoscopic
surgery for all indications in surgical gynecology.



Fig. 1 Operation site after laparoscopic pelvic lymphadenectomy and
radical hysterectomy for cervical cancer stage pT1b1.
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From this vantage point, we present an overview of the current
status and possible future developments in laparoscopy in gyne-
cologic oncology. This examination will focus on the most com-
mon current applications of laparoscopy in the treatment of uter-
ine carcinoma and on the debate on potential applications to
treat early-stage ovarian cancer.
Cervical Cancer
!

Laparoscopic procedures: different approaches
With the exception of mesometrial resection [6], the reported
methods for radical hysterectomy are based on the Wertheim
[7] and the Schauta [8] procedures developed over 100 years
ago. Laparoscopic radical hysterectomy represents, first and fore-
most, a variation in the method of approach, but otherwise it
largely adheres to the principles and operative techniques of
open surgery (l" Fig. 1).
While there does not appear to be a “best” method for radical
hysterectomy [9], the choice for or against a specific operative
procedure (or radiotherapy) requires surgeons to take account
of the tumor stage, oncologic risk factors (histology), lymph node
involvement, menopausal status, the patientʼs wish to have chil-
dren, therapy-specific short and long-term effects, anesthesio-
logical and clinical problems (operability), and the general condi-
tion and personal circumstances of the affected patient. This as-
sessment also includes examining the potential benefits offered
by a minimally invasive approach. At the end of the 19th and be-
ginning of the 20th century, mortality after radical hysterectomy
surgery was high. Some reports describe a mortality of 30% after
abdominal and 12% after vaginal surgery. In the 1950 s, these fig-
ures were still between 2 and 15% for Wertheim procedures and
between 1 and 6% for Schauta procedures [10]. Now the figure is
less than 1% and, in addition to improving oncological outcomes,
the focus has shifted to minimizing postoperative morbidity.

Current status of studies: laparoscopic vs. open surgery
In accordance with general findings comparing open and laparo-
scopic surgery, studies on the use of laparoscopy in cervical can-
cer also unanimously state that while laparoscopic and laparo-
scopically assisted procedures often require longer operation
times, they result in a lower loss of blood, require fewer transfu-
sions and are associated with shorter hospitalization times [11–
18].
R

To assess oncologic effectiveness, numerous studies have eval-
uated the number of resected lymph nodes and parametrial and
vaginal resection margins in laparoscopic procedures compared
to open surgery. The majority of these studies are retrospective
analyses and their findings suggest that outcomes, as measured
by these parameters, are equivalent [16–19].
An HTA report published in 2010 [20] and a systematic review
published in 2012, which included data on 1339 laparoscopically
operated patients from 21 studies [21], came to the same conclu-
sion.
Two prospective randomized studies differed from each other
with regard to surgical technique and results. The study by Naik
et al. [22] involved small stage IB tumors with 15 patients ran-
domized to undergo laparoscopically-assisted radical vaginal
hysterectomy (LARVH) or radical abdominal hysterectomy
(RAH). The clinical short-term benefit of laparoscopically assis-
ted procedures was confirmed, but laparoscopically assisted pro-
cedures were also found to be less radical, as the mean resected
vaginal cuff (1.26 vs. 2.16 cm) and mean resected cardinal liga-
ment (1.3 vs. 2.79 cm) lengths were shorter. Simsek et al. [23] car-
ried out a prospective randomized evaluation of 88 patients, 35
of whom underwent laparoscopic total radical hysterectomy.
Based on the parameters “number of resected lymph nodes” and
“histologically verified, tumor-free vaginal and parametrial re-
section margins” in patients with parametrial involvement
(11.4% of laparoscopic procedures and 16.9% of open surgical
procedures), they found no difference in radicality compared to
open surgery.
The most important parameters from an oncologic standpoint
are rate of recurrence and survival probability, and data on these
parameters are plentiful, although all of the data come exclu-
sively from retrospective and paired-cohort or case-control stud-
ies [24–29]. However, there are no significant differences be-
tween the findings in these studies and outcomes after open sur-
gery (l" Table 1).
Prospective randomized survival data are not available in the lit-
erature making it impossible to do a Cochrane analysis offering
definitive recommendations [30].

Recommendations and guidelines
The available data have found their way into national und inter-
national guidelines. The Scottish Intercollegiate Guidelines Net-
work already stated in 2008 that laparoscopic vaginal radical hys-
terectomywas a safe and effective alternative to conventional ab-
dominal radical hysterectomy to treat FIGO stage IB1 cervical
cancer [31].
In its 2010 guideline, the National Institute for Health and Clinical
Excellence in the UK presented sufficient evidence on the effec-
tiveness and safety of laparoscopic radical hysterectomy to treat
early-stage cervical cancer to support the use of this procedure
[32].
The new German S3-Guideline on the Treatment of Cervical Can-
cer is, as yet, only available in its consultation-stage version; it
states with a recommendation grade of 0 and a level of evidence
of 2++ that laparoscopic radical hysterectomy can be an alterna-
tive procedure to abdominal open radical hysterectomy [33].
imbach S et al. Current and Future… Geburtsh Frauenheilk 2014; 74: 852–859



Table 1 Retrospective and case-control studies comparing laparoscopic and laparoscopically assisted procedures with open radical hysterectomy.

Authors Stage Follow-up Survival/Recurrence Significance

Toptas et al. 2014 IA2-IB1 mean: 43months 3-year PFS 3-year OS
" TLRH n = 22 86 100 n.s.
" ORH n = 46 91 95 n.s.

Kong et al. 2014 IB‑IIA > 3 cm up to 4 years DFS, %
" LRH n = 40 97.9 n. s.
" ORH n = 48 97.5 n. s.

Park et al. 2013 IB2-IIA2 5 years DFS, %
" LRH n = 115 83 n.s.
" ORH n = 188 83

Taylor et al. 2012 IA2-IB1 up to 8 years DFS, %
" LRH n = 6 100 n.s.
" ORH n = 12 100

Nam et al. 2012 IA2-IIA paired cohort study recurrence-free survival, %
" LRH n = 263 92 n.s.
" ORH n = 263 94

Pahisa et al. 2010 case-control study, historical control group,
up to 11 years

recurrence, % OS %

" LAVRH n = 67 5.9 97 n.s.
" ORH n = 23 13 91,3 n. s.

Abbreviations: TLRH: total laparoscopic radical hysterectomy; LRH: laparoscopic radical hysterectomy; ORH: open radical hysterectomy; LAVRH: laparoscopically-assisted vaginal

radical hysterectomy; OS: overall survival; DSF: disease-free survival; PFS: progression-free survival
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Endometrial Cancer
!

Current status of studies: laparoscopic vs. open surgery
Many articles have reported on the benefits of laparoscopic pro-
cedures rather than open surgery to treat early-stage endome-
trial cancer. Similar to cervical cancer, reported benefits generally
include fewer perioperative complications, less loss of blood,
fewer transfusions and shorter hospital times as well as a higher
quality of life after laparoscopic hysterectomy compared to open
abdominal hysterectomy; these findings were recently con-
firmed in a meta-analysis of 4 randomized controlled studies
[34] and a Cochrane analysis of 8 prospective randomized studies
with 3644 patients (l" Table 2) [35]. No statistically significant
differences were found with regard to perioperative morbidity
(RR: 0.76; 95% CI: 0.32–1.79), blood transfusion rates (RR: 0.55;
95% CI: 0.21–1.49), bladder lesions (RR: 0.49; 95% CI: 0.13–
1.86), intestinal injuries (RR: 1.49; 95% CI: 0.39–5.72) and vascu-
lar injuries (RR: 0.43; 95% CI: 0.08–2.32). Blood loss was lower
(RR: − 106.82; 95% CI: − 141.59 to − 72.06) and there were fewer
serious postoperative complications (RR: 0.58; 95% CI: 0.37–
0.91) in the laparoscopy group. From an oncologic standpoint,
there were no differences between laparoscopic and open sur-
gery with respect to disease-free interval (HR = 1.13; 95% CI:
0.90–1.42) and overall survival (HR = 1.14; 95% CI: 0.62–2.10). In
the largest prospective randomized study carried out to date, the
Gynecologic Oncology Group (GOG) LAP2 study [36,37], 2616
patients were randomly allocated to receive either laparoscopy
or laparotomy treatment. The 5-year survival rate was almost
identical in both groups at 89.9%.
The use of laparoscopy and laparotomy to treat high-risk endo-
metrial cancer are compared in a retrospective multicenter study
[38] and a prospective randomized study in the above-men-
tioned GOG LAP2 study. The study by Fader et al. also included
patients with grade G3 tumors. Two thirds of patients were oper-
ated on using robotic minimally invasive surgery and one third
underwent laparoscopic surgery. There were no differences with
regard to age, comorbidities, BMI, previous abdominal opera-
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tions, tumor stage, adjuvant therapy and histology. A comparison
of the different operative techniques found no difference in dis-
ease-free interval and overall survival. A subgroup analysis done
in the GOG LAP2 study also found no significant differences with
regard to recurrence-free survival, even in the high-risk cohort
(unfavorable tumor stage, myometrial infiltration of 50% and
more, lymphangitic carcinomatosa, unfavorable histology). How-
ever, it should be noted that this subgroup analysis of high-risk
cancers had not been defined in advance as one of the study end-
points and consequently lacks sufficient statistical power.

Recommendations and guidelines
The AGO recommendations [39,40] include two statements on
the use of laparoscopy to treat endometrial cancer:
" “Examination of short-term postoperative morbidity shows

that laparoscopy is superior to open surgery. The long-term
morbidity is the same.”And

" “For low-risk cases the oncologic results for laparoscopic and
open surgery are comparable. The data on high-risk cases is
still insufficient”.

International guidelines, e.g. from the UK and France, also sup-
port the use of laparoscopy to treat endometrial cancer [41,42],
but they emphasize the importance of special training and the
fact that surgeons must have advanced laparoscopic skills.

Risk factor obesity
Endometrioid endometrial carcinoma is strongly associated with
obesity and diabetes mellitus. This represents a risk factor for
perioperative complications, resulting in longer operation times,
higher blood loss and higher transfusion rates. Laparoscopy is
more difficult in obese patients. Access to the peritoneal space,
establishment of pneumoperitoneum, and access to pelvic organs
and structures and the paraaortic region can be more difficult,
and anesthesiologic complications can be an impediment to lym-
phadenectomy and even hysterectomy procedures. Neverthless,
despite these difficulties, the success rate for laparoscopy proce-
dures performed in obese patients with early-stage endometrial



Fig. 2 Laparoscopic paraaortic lymphadenectomy. Fig. 3 Laparoscopic omentectomy.
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cancer was 89%. Although the operation times were longer, there
were significantly fewer postoperative complications compared
to open procedures, and the subsequent quality-of-life score was
higher [43–46]. It would therefore appear that laparoscopy is
particularly suitable to treat obese patients. This is an important
consideration as obesity represents a significant risk factor for
postoperative complications in patients with early-stage endo-
metrial cancer but does not appear to constitute an oncologic
prognostic factor [46].
Lymphadenectomy in Uterine Cancer
!

Laparoscopic lymphadenectomy is as safe as open laparotomy to
treat lymphadenectomy [19,43,44]. Most studies found no sig-
nificant difference in the number of lymph nodes resected by
laparoscopy or laparotomy. Oncologically acceptable pelvic and
paraaortic lymphadenctomy can also be carried out using a lapa-
roscopic approach (l" Fig. 2). Although laparoscopic conversion
rates of up to 5% have been reported in the literature (and up to
12% of cases in obese patients), these laparoscopic conversions
were rarely precipitated by the lymphadenectomy.
Themorbidity associatedwith lymphadenectomy can be reduced
with the use of the sentinel lymph node concept. Robust data on
the use of this concept in patients with cervical cancer has shown
that the sentinel lymph node technique is reliable in patients
Table 2 Cochrane analysis for endometrial cancer (Galaal et al. 2012).

Outcome or subgroup title No. of studies No. of participant

Comparison 1. Primary outcomes

1 Overall survival 3 359

2 Recurrence-free survival 4 2975

Comparison 2. Secondary outcomes

1 Perioperative death 5 3233

1.1Within 30 days 4 2950

1.2Within 6 weeks 1 283

2 Estimated blood loss (ml) 3 313

3 Blood transfusion required 7 3572

4 Bladder injury 5 709

5 Urethral injury 2

6 Bowel injury 3 489

7 Vascular injury 3 538

8 Severe postoperative adverse events 2 2923

R

with tumors measuring less than 2 cm and that the technique
can be carried out laparoscopically with satisfactory results [12,
47]. A sensitivity of 93.5% and a negative predictive value of
99.1% have been reported using technetium and blue-dye label-
ing, meaning that the technique can be used in clinical practice.
Optimal bilateral sentinel lymph node detection combined with
ultrastaging using histological sections and immunohistochemis-
try can additionally reduce the false-negative rate [48].
Use of sentinel lymphadenectomy in endometrial cancer is also
being trialed. However, the studies published to date investigated
different areas of application (cervix, subendometrial, intra-
mural) and used different agents (technetium, blue dye or both).
In a recent meta-analysis (2071 patients, 35 studies with infor-
mation on false-negative rates, 51 studies with information on
detection rates), the pooled detection rate was 77.8% (95% CI:
73.5–81.5%) and the pooled sensitivity was 89% (95% CI: 83–
93%) [49]. Studies again confirmed the benefits of pathologic ul-
trastaging [50]. The current debate focuses less on the question of
which operative approach to use (laparoscopy or open surgery);
rather, controversy centers on the oncologic validity of the senti-
nel lymph node concept in endometrial cancer, and themethod is
not currently considered as established [49,51–54]. Thus, in
cases where histology or staging has indicated a need for lym-
phadenectomy, complete pelvic and paraaortic lymphadenecto-
my is still considered indispensable, even if sentinel lymph node
biopsy has been performed and the findings are negative.
s Statistical method Effect size

Hazard Ratio (random, 95% CI) 1.14 (0.62; 2.10)

Hazard Ratio (random, 95% CI) 1.13 (0.90; 1.42)

Risk Ratio (IV, random, 95% CI) 0.76 (0.32; 1.79)

Risk Ratio (IV, random, 95% CI) 0.68 (0.27; 1.71)

Risk Ratio (IV, random, 95% CI) 1.54 (0.16; 14.61)

MeanDifference (IV, random, 95% CI) −106.82 (−141.59; −72.06)

Risk Ratio (IV, random, 95% CI) 0.55 (0.21; 1.49)

Risk Ratio (IV, random, 95% CI) 0.49 (0.13; 1.86)

Risk Ratio (IV, random, 95% CI) Subtotals only

Risk Ratio (IV, random, 95% CI) 1.49 (0.39; 5.72)

Risk Ratio (IV, random, 95% CI) 0.43 (0.08; 2.32)

Risk Ratio (IV, random, 95% CI) 0.58 (0.37; 0.91)

imbach S et al. Current and Future… Geburtsh Frauenheilk 2014; 74: 852–859



856 GebFra Science
Results of a survey on the use of laparoscopy
to treat uterine cancer in Germany
AGE and AGO carried out a joint survey in 2012 to determine the
prevalence of endoscopy to treat uterine cancer in Germany. As
expected, endoscopy is much more common in procedures to
treat endometrial cancer (around 80% of cases) compared to cer-
vical carcinoma where endoscopy is only used in around 50% of
procedures. The survey found that 58% of patients with endome-
trial cancer underwent total laparoscopic hysterectomy with ad-
nexectomy and 32% had laparoscopically assisted vaginal hyster-
ectomy with bilateral adnexectomy. Hospitals were asked about
the numbers of patients operated on in their clinic using endos-
copy and many hospitals stated that the majority of procedures
(> 75%) for endometrial cancer were done laparoscopically (46
hospitals, corresponding to 36% of participating hospitals). How-
ever, only 14 hospitals (11%) reported that procedures for cervi-
cal cancer were done laparoscopically. Given the greater techni-
cal skills required for this operation compared to procedures for
endometrial cancer, this result does not come as a surprise [55].
Ovarian Cancer
!

The issue of using laparoscopic surgery to treat (presumed be-
nign!) ovarian tumors was already discussed controversially in
the 1990s and finally led to the guideline “Laparoscopic Surgery
of Ovarian Tumors” jointly supported by the AGE and AGO. This
guideline was first published in 1998 and has since been revised
twice, the last time in 2008. It was the first guideline ever issued
by the German Society for Gynecology and Obstetrics (DGGG).
The latest version of this guideline [56] includes the statement:
“patients with the incidental finding of ovarian cancer should
not undergo further laparoscopic procedures (except to confirm
the diagnosis); the definitive operation should be immediately or
subsequently by laparotomy”. The S3-Guideline on Diagnostics,
Therapy and Follow-up of Malignant Ovarian Tumors published
in 2013 [57] states that laparoscopic staging must not be done
except as part of a study, due to the lack of controlled randomized
data comparing laparoscopic and open procedures.
The literature on the use of laparoscopy to treat early-stage ovar-
ian cancer goes back to case reports published in the early 1990s.
Harry Reich was the first person to report a total laparoscopic
hysterectomy procedure, describing the case of a patient who
had refused open surgery and underwent laparoscopically assis-
ted surgery instead [58]. Only a few years later, the introduction
of laparoscopic lymphadenectomy with paraaortic lymph node
resection allowed the technique to be evaluated as a tool for the
staging of ovarian and Fallopian tube cancer [59], although the
initial goal of these studies was simply to demonstrate the tech-
nical feasibility of the procedure. Right from the start, there were
oncologic concerns about the laparoscopic means of access, par-
ticularly with regard to the emergence of port-site metastases in
the region of the trocar puncture site, the risk of higher rates of
intraoperative tumor findings, the validity of endoscopic staging
and the oncologic outcome. Even in 2013, a Cochrane analysis
came to the conclusion that the existing evidence is insufficient
for a scientific evaluation of the benefits and risks of laparoscopy
compared to laparotomy to treat early-stage (FIGO stage I) ovar-
ian cancer [60]. However, this statement is based on a lack of ran-
domized controlled studies.
The data on clinical feasibility is currently only available from
non-randomized studies. The literature ranges from reports on
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laparoscopic procedures of early-stage ovarian cancer to studies
on debulking procedures and the use of laparoscopy to treat re-
currence [61]. In their search for an oncologically safe and techni-
cally feasible approach, a number of study groups appear to have
changed their opinion in favor of a minimally invasive approach.
Thus, in 1994, Canis et al. [62] were of the opinion that, because
outcomes after using a laparoscopic approach to treat suspicious
tumors were unclear, patients should undergo laparotomy. 10
years later [63] he and his colleagues held the opinion that re-
staging of early-stage ovarian cancer is a good indication for lap-
aroscopy.
A recent publication from the United Kingdom described the big-
gest prospective single institution case series to date [64]. The
study evaluated 35 patients with early-stage ovarian cancer oper-
ated on using a laparoscopic approach. The overall complication
rate was 14% (5/35) and the conversion rate was 6% (2/35); over-
all survival was 100% and disease-free survival was 94% after a
mean follow-up of 18 months (range 3–59). The authors con-
cluded that laparoscopic staging was technically safe, oncologi-
cally acceptable and that the minimally invasive nature of the
procedure meant that patients benefitted from a laparoscopic
approch compared to laparotomy. An Italian study group arrived
at similar results in a retrospective analyis of the data of 19 pa-
tients [65]. After a mean follow-up of 30 months (range 10–74),
overall survival was 100% and disease-free survival was 84%. The
mean number of resected pelvic and paraaortic lymph nodes was
17 (range 7–27) and 14 (range 8–21), respectively.
A meta-analysis published in 2013 which looked at the data of 11
observational studies [66] reported a recurrence rate of 9.9%
(95% CI: 6.7–14.4%) for a comparable mean follow-up time.
Currently laparoscopic procedures (l" Fig. 3) can still only be
compared with outcomes after laparotomy on the basis of case-
control studies.
Chi et al. [67] reported on 50 patients, 20 of whom were treated
by laparoscopic surgery while 30 underwent open surgery. There
were no significant differences with regard to the number of re-
sected lymph nodes or omental specimen size. Operation times
were longer with laparoscopy (321 vs. 276 minutes); blood loss
and hospital times were lower after laparoscopy and there was
no significant difference in the complication rates. The retrospec-
tive comparative study of Lee [68] comes to similar conclusions,
noting that the complication rate after laparoscopic staging was
significantly lower (7.7%) than that of the laparotomy group
(23.0%). In another retrospective study, Koo et al. compared 24
patients treated laparoscopically with 53 patients who under-
went open surgery. There were 2 recurrences in each group dur-
ing the follow-up of 31 months, which corresponds to a recur-
rence rate of 8.3% in the laparoscopy group and 3.8% after lapa-
rotomy. The disease-free interval reported for the laparoscopy
group (59 months) did not differ significantly from that of the
laparotomy group at 66 months (p = 0.367) [69]. A recently pub-
lished Italian case-control study [70] which evaluated 35 patients
treated laparoscopically and 32 patients who underwent open
surgery also looked at the issue of tumor cell spillage and subse-
quent upstaging. Spillage occurred in 6 cases in the laparoscopy
group and in 4 patients in the open surgery group and did not dif-
fer statistically between groups (p = 0.59; OR: 0.7; 95% CI: 0.38–
1.27). Laparoscopy was associated with a significantly lower
postoperative complication rate of 3% compared to 28%
(p = 0.005). Five-year disease-free survival and overall survival
rates were not affected by the surgical technique (p = 0.12 and
p = 0.26, respectively; log-rank test). There were no differences
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in overall survival (OR: 0.5; 95% CI: 0.21–1.21). The authors con-
cluded that laparoscopy was comparable to open surgery in
terms of oncologic control but was associated with a lower peri-
operative morbidity.
The study of Fagotti published in 2013 [71] focused on a different
aspect. In their study, laparoscopy was used to determine the fea-
sibility of surgery in individual patients. No complications were
reported after laparoscopy (exploratory staging laparoscopy).
148 of the 300 investigated patients were considered suitable
for surgery and underwent laparotomy; R0 resection was
achieved in 62.1% and reduction of the tumor to less than 1 cm
in 22.5%. A recent Cochrane analysis also evaluated the same is-
sue and included a total of 7 studies in their analysis. Despite a
number of caveats because of the limited numbers of patients
and the different concepts used in the available studies, the au-
thors concluded that laparoscopy was a promising approach [72].
Conclusion
!

In summary, we can state that laparoscopy has an increasingly
important role to play in gynecologic oncology surgery. The ben-
efits of minimally invasive surgical procedures are also manifest
for oncologic indications. Chief among these benefits is reduced
postoperative short-term morbidity.
Laparoscopic radical hysterectomy is an established alternative
to abdominal open radical hysterectomy for the surgical treat-
ment of cervical cancer. Benefits of laparoscopy include less loss
of blood, fewer transfusions and shorter hospital times. Opera-
tion times are usually longer. Oncologic radicality and recurrence
and survival rates are comparable for both approaches; however,
the relevant data is still predominantly based on retrospective
studies.
Comprehensive prospective randomized studies attest to both
the perioperative benefits and the oncologic equivalence of lapa-
roscopy in low-risk endometrial cancer. Based on these data, the
use of laparoscopic surgery is advocated in national and inter-
national recommendations and guidelines for the treatment of
early-stage endometrial cancer.
If indicated, laparoscopic surgery is an oncologically safe and
technically feasible procedure for systematic lymphadenectomy
and sentinel lymph node biopsy. Obese patients in particular
benefit from a minimally invasive approach. But problems with
the technical viability of laparoscopy are higher in this patient
population.
In contrast to uterine cancer, the question whether to use lapa-
roscopy in ovarian cancer is still controversially discussed; the
current recommendation is that laparoscopic surgery should on-
ly be used to treat ovarian cancer in clinical trials. Numerous re-
ports in the literature from well-known oncologic centers point
to the potential use of laparoscopy for staging, including neoadju-
vant therapeutic approaches, and discuss the feasibility of using
laparoscopy in the surgical treatment of early-stage cancers.
However, experience is still limited, and meaningful prospective
randomized studies which could provide reliable information on
oncologic outcomes over and above the feasibility of the proce-
dure are still lacking.
It remains to be seen to what extent robotic procedures, which
were not the topic of the present overview, will transform the
range of procedures used in gynecologic oncology surgery in fu-
ture.
R

It must be emphasized how important it is that surgeons carry-
ing out laparoscopic procedures have the necessary expert tech-
nical skills, training and experience, a point which all recommen-
dations and guidelines are also agreed upon as the prerequisite
for these procedures. If available, then endoscopic surgical proce-
dures represent a successful way of offering the benefits of mini-
mally invasive procedures to patients without having to make
compromises in terms of oncologic safety.
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