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ABSTRACT

The use of minimally invasive surgical techniques is becoming

increasingly important in gynecologic oncology due to techni-

cal advances and the increasing level of surgical expertise. In

addition to laparoscopic approaches for the treatment of be-

nign neoplasms, minimally invasive surgical methods have also

become established in some areas for treating gynecologic

malignancies. For tumor entities such as endometrial and cer-

vical carcinoma, there are conclusive studies emphasizing the

role of laparoscopy in surgical therapy. By contrast, due to a

lack of prospective data with survival analyses, no clear conclu-

sions can be drawn on the significance of laparoscopy in the

surgical treatment of ovarian carcinoma. However, some

smaller, mostly retrospective case–control studies and cohort

studies open the way for a discussion, positing the possibility

that laparoscopic surgical procedures, particularly for early

ovarian carcinoma, are technically feasible and of a quality

equivalent to that of conventional longitudinal laparotomy,

and may also be associated with lower perioperative mor-

bidity.

In this article we discuss the most important aspects of using

minimally invasive surgical techniques for ovarian carcinoma

based on the current literature. In particular we look at the

relevance of laparoscopy as a primary approach for surgical

staging of early ovarian carcinoma, and we evaluate the role

of diagnostic laparoscopy in assessing the operability of ad-

vanced ovarian carcinoma.

ZUSAMMENFASSUNG

Durch den technischen Fortschritt und die zunehmende chi-

rurgische Expertise gewinnt der Einsatz minimalinvasiver Ope-

rationstechniken auch in der gynäkologischen Onkologie zu-

nehmend an Stellenwert. Neben dem Einsatzgebiet der Lapa-

roskopie bei der Behandlung benigner Neoplasien haben sich

minimalinvasive Operationsmethoden auch in einigen Berei-

chen der Behandlung gynäkologischer Malignome etabliert.

Bei Tumorentitäten wie dem Endometrium- und Zervixkarzi-

nom liegen bereits aussagekräftige Studien zum Stellenwert

der Laparoskopie in der operativen Therapie vor. Im Gegensatz

dazu kann bei der operativen Therapie des Ovarialkarzinoms

aufgrund fehlender prospektiver Daten mit Überlebenszeit-

analysen keine eindeutige Aussage zum Stellenwert des lapa-

roskopischen Zugangswegs getroffen werden. Einige kleinere

und größtenteils retrospektive Fallkontroll- und Kohortenstu-

dien lassen jedoch die Diskussion zu, dass laparoskopische

Operationsverfahren, vor allem beim frühen Ovarialkarzinom,
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einerseits technisch durchführbar sowie qualitativ gleichwertig

und andererseits mit einer geringeren perioperativen Morbidi-

tät im Vergleich zur klassischen offen-chirurgischen Längslapa-

rotomie assoziiert sein könnten.

In dem vorliegenden Artikel werden auf der Basis der aktuellen

Literatur die wichtigsten Gesichtspunkte in Bezug auf den Ein-

satz minimalinvasiver Operationstechniken beim Ovarialkarzi-

nom diskutiert. Dabei wird insbesondere auf den Stellenwert

der Laparoskopie als primären Zugangsweg für das operative

Staging beim frühen Ovarialkarzinom eingegangen und die

Rolle der diagnostischen Laparoskopie zur Operabilitäts-

einschätzung beim fortgeschrittenen Ovarialkarzinom bewer-

tet.

Introduction

Minimally invasive surgical techniques are considered the clinical
standard for most gynecological diseases that are primarily treated
with surgery, because perioperative morbidity is low and the post-
operative cosmetic results are better. Minimally invasive surgery is
also becoming more and more relevant in treating gynecological
malignancies. However, it is currently unclear how important
laparoscopy is for the treatment of ovarian carcinoma. In accor-
dance with the guidelines, primary debulking surgery is performed
with a midline longitudinal laparotomy [1]. However, there is con-
siderable debate around a possible laparoscopic treatment ap-
proach; this is due both to ongoing development of this surgical
technique, and to the potential it brings for reasonable de-escala-
tion of surgery, particularly in early ovarian carcinoma. Some
studies indicate that the feasibility of the laparoscopic approach
for this tumor entity does not seem to be inferior to that of lapa-
rotomy; also, the rate of perioperative and postoperative compli-
cations is lower [2, 3, 4, 5]. There are currently no controlled ran-
domized studies on this question that compare the treatment ap-
proach of minimally invasive surgery for (early) ovarian carcinoma
with the outcome after a conventional open operation; accord-
ingly, no conclusive statement can be made on the importance of
laparoscopy in the treatment of ovarian carcinoma [6].

In the following we provide an overview of the most common,
and in some cases controversial, points of discussion regarding the
use of laparoscopy in ovarian neoplasms.

Benign Ovarian Tumors and
Neoplasms of Unclear Dignity

Among the most common reasons for undergoing a pelvic exami-
nation are nonspecific complaints triggered by adnexal cysts. In
addition, ovarian tumors are frequently detected as an incidental
finding during a transvaginal ultrasound [7, 8]. This affects preme-
nopausal patients in particular [9]. The highest priority during
diagnosis is to differentiate benign from malignant findings in the
ovary. The preoperative assessment is essential here, also with re-
gard to choosing the surgical approach. For benign ovarian tu-
mors, laparoscopy is the gold standard for surgical therapy. As well
as better cosmetic results after the operation due to the smaller
incisions, the benefits of laparoscopy compared to laparotomy in-
clude less blood loss during surgery and a reduction in formation
of adhesions, as well as less postoperative pain and quicker mobili-
zation and reconvalescence; this is associated with a significant re-
duction in the time spent in hospital, and with fewer perioperative

complications overall [10, 11, 12, 13]. In order to differentiate
ovarian neoplasms, it is necessary to take into account the pa-
tient’s medical history, genetic predisposition, clinical and labora-
tory findings, and imaging results. The first important criterion in
assessing the tumor dignity is the age and menopausal status of
the patient, as the incidence of malignant ovarian tumors in
women of a reproductive age is considered very low [14, 15, 16].
The likelihood of a premenopausal patient being incidentally diag-
nosed with ovarian carcinoma during laparoscopy is less than one
percent [17, 18]. What is more difficult is the preoperative classifi-
cation of adnexal findings in postmenopausal women. The screen-
ing criteria of the International Ovarian Tumor Analysis (IOTA)
working group have been established as a tool for decision-making
and to better assess the risk for this cohort of patients [19]. The
patient’s age and CA-125 serum level and whether or not the ex-
amination was performed at a center specializing in gynecologic
oncology are essential criteria for interpreting the ultrasound find-
ings. In addition, six ultrasound-specific criteria (maximum diam-
eter, number of solid parts, number of cysts and papillary exten-
sions, and presence of acoustic shadows and/or ascites) are also
used in the evaluation [20, 21, 22]. A preoperative risk assessment
is intended to avoid the incidental discovery of an ovarian malig-
nancy during surgery, and hence a scenario in which the patient
cannot be operated on in accordance with the guidelines, due for
example to a lack of informed consent, or to structural deficits
that could have been avoided prior to surgery. If before surgery
there is reason to suspect that the ovarian findings are malignant,
a primary laparoscopic treatment approach should be avoided [1].
If necessary further diagnostics should be carried out in order to
clarify the suspected diagnosis, such as an MRI of the pelvis or a
CT scan for diagnostic evaluation of the adjacent structures [1]. If
the dignity of the ovarian findings is unclear and a treatment ap-
proach with primary laparoscopy is discussed with the patient, the
patient must be advised that there is a higher rate of perioperative
complications if a malignant tumor is present compared to a be-
nign lesion, and if evidence of malignancy is found during the sur-
gery, for example from an intraoperative histological examination,
it will be necessary to expand the operation, including conversion
to a midline longitudinal laparotomy, in order to perform ade-
quate staging and tumor debulking in accordance with the guide-
lines [23].

For ovarian tumors, it is vital that a preoperative risk assess-
ment is carried out by an experienced surgeon, as this allows
laparotomy to be avoided if benign ovarian findings indicate the
use of a primary laparoscopic treatment approach, which in turn
lowers the rate of perioperative complications; however it must be
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ensured that patients with malignant ovarian findings are oper-
ated on in accordance with the guidelines [24, 25, 26].

Laparoscopic Procedures for
Treating Ovarian Carcinoma

The role of laparoscopy in early ovarian carcinoma
The spread of “early” ovarian carcinoma is limited to the lesser pel-
vis and is classified according to the International Federation of
Gynaecology and Obstetrics (FIGO) in the stages I to IIA [1]. In pri-
mary situations, the standard therapy in accordance with the
guidelines includes surgical staging through midline longitudinal
laparotomy with the primary aim of macroscopically complete tu-
mor resection. During surgical staging, the entire abdominal cav-
ity should be inspected and palpated, including the adnexa on
both sides, the uterus, the diaphragmatic cupolae, the surface of
the liver, the gallbladder, spleen, stomach, pancreas, and kidneys,
the greater and lesser omentum, the small intestine from the
Treitz ligament to the ileocecal valve including the mesenteric
root, the paracolic gutters, the colon from the cecum to the rec-
tum, the pelvic and para-aortic lymph nodes, and the peritoneum
[1]. The scope of surgical staging (including taking systematic
biopsies and performing peritoneal cytology) is crucial; if staging
is incomplete, there is a risk that tumor manifestations may go un-
detected and the patient may not be treated according to the cor-
rect stage [27, 28, 29, 30]. Multiple studies have proven how rele-
vant the completeness of surgical staging is for the prognosis [31,
32]. For example, the results of the ACTION study (Adjuvant Che-
motherapy in Ovarian Neoplasm) by the European Organization
for Research and Treatment of Cancer show that completeness of
surgical staging was an independent prognostic factor for a signifi-
cantly better postoperative oncological outcome in patients with
early ovarian carcinoma [31, 32]. In this context, it is also impor-
tant to highlight the importance of being treated at a specialist
center. Du Bois et al. showed in a systematic review that the treat-
ment adherence in accordance with the guidelines, particularly
with regard to the completeness of surgical staging, was signifi-
cantly higher if the operation was performed by a gynecologist
compared to a surgeon with a different sub-specialization [33].
Furthermore, there was evidence that the operation being per-
formed by a gynecologic oncologist was associated with a better
surgical result in terms of higher rates of optimal cytoreduction
[33].

With regard to the suitable approach for surgical staging, it has
been fiercely debated for many years whether laparoscopy in the
surgical treatment of (early) ovarian carcinoma could be a suitable
alternative to the conventional longitudinal laparotomy. Lapa-
roscopic treatment approaches were described in literature back
in the 1970 s [34, 35]. In 1975, Rosenoff et al. proved that diag-
nostic peritoneoscopy could detect occult tumor manifestations,
which resulted in a higher classification of tumor stage [34]. In
1976, Spinelli et al. also described for the first time the diagnostic
benefit of systematically inspecting the diaphragm by laparoscopy
[35]. Despite the long history of using laparoscopic procedures in
ovarian carcinoma, to date there have been no controlled random-
ized studies that compare surgical staging by laparoscopy with

staging by laparotomy [6, 36]. Individual case–control studies,
case reports, and cohort studies indicate that laparoscopic staging
seems to be technically feasible for early ovarian carcinoma and
does not seem to be inferior to laparotomy in terms of the onco-
logical outcome and surgical safety [2, 3, 4, 5, 10]. This means
that primary laparoscopic staging could be an alternative to lapar-
otomy in the future. Due to the benefits already mentioned, la-
paroscopic surgery is increasingly being used in certain centers to
treat early ovarian carcinoma, despite the lack of high-quality evi-
dence. This approach is also supported by a published survey
among the members of the Society of Gynecologic Oncologists,
USA, in which approx. 50% of respondents stated that a minimally
invasive procedure almost always or in most cases is an appropri-
ate approach as part of the primary therapy for early ovarian carci-
noma [37]. In line with this, a retrospective analysis by Matsuo et
al. showed an increase in the number of minimally invasive opera-
tions for early ovarian carcinoma in the USA from 3.9% in 2001 to
13.5% in 2011 [38].

Below we discuss the role of laparoscopy vs. laparotomy in
early ovarian carcinoma.
1. Surgical staging: Both the technical feasibility of laparoscopy

compared to laparotomy and its equivalence for inspecting all
of the abdominal structures, particularly with regard to poten-
tially invasive implants on the small intestine, the upper ab-
dominal organs, and the retroperitoneum, are debatable [1, 5,
39]. In particular, exploration of Gerota’s fascia, the mesenteric
root, the lesser omentum, the omental bursa, and the omental
foramen is much more difficult or cannot be adequately as-
sured using a laparoscopic treatment approach, even though
inspection of these structures is of crucial importance for the
completeness of surgical staging. Laparoscopy also does not
allow for digital palpation of the abdominal structures. On the
other hand, with laparoscopy, smaller structures, such as peri-
toneal implants or micrometastases, can be better visualized
due to optical magnification using zoom functions or high-
resolution 3D techniques. Furthermore, it allows for better
visual access, for example when exploring the diaphragm, as
the camera angle can be changed [23, 40]. To assess the tech-
nical feasibility in terms of equivalence compared to open
surgery, various studies have looked at factors including the
number of excised lymph nodes or the size of material excised
from the omentum as measurement parameters; however, the
studies conducted did not find any significant differences be-
tween the two surgical methods [5, 36, 41]. Another assess-
ment criterion was the rate of higher classifications of the
tumor stage as a result of discovering occult tumor manifesta-
tions [10, 40, 42, 43, 44]. Here it was suggested that laparo-
scopic staging would result in a higher classification at least as
often as with access by laparotomy. In summary, these largely
retrospective studies, mostly involving a small, highly selective
number of cases, point to equivalence of these two approaches
in terms of oncological safety [10, 40, 42, 43]. The validity of
this conclusion needs to be critically assessed. In addition to
the largely retrospective quality of the data from the available
studies, the operations were not all performed in certified
cancer centers, and the impact of the surgical approach on the
survival outcomes was only evaluated in a few studies with
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small case numbers. In general, the question of the technical
feasibility and oncological safety of a laparoscopic approach
when operating on ovarian carcinoma cannot be definitively
answered due to the sparse and inadequate quality of the data.

2. Iatrogenic spread of tumor cells: Does the laparoscopic resec-
tion of ovarian tumors increase the risk of iatrogenic spread of
malignant cells? This discussion is based on publications in
which the rate of iatrogenic capsule rupture of ovarian tumors
was found to be higher during a laparoscopic surgical proce-
dure compared to laparotomy [45, 46, 47, 48]. In the event of
cyst rupture, the tumor stages IA and IB become stage IC, with
a poorer prognosis, and necessitating adjuvant chemotherapy
[18, 48, 49, 50]. Matsuo et al. showed in a retrospective survey
of patients with early ovarian carcinoma (stage I) that the mini-
mally invasive approach compared to laparotomy was an inde-
pendent risk factor for a significantly higher rate of iatrogenic
capsule rupture [45]. The capsule rupture was associated with
poorer overall survival [45]. When comparing the two surgical
approaches, other studies showed no significant differences
in rupture rates if a distinction was made between a primary
approach to preserve the ovary or primarily pursuing an
adnexectomy – with higher rupture rates when attempting to
preserve the ovary [51]. Therefore, with suspected malignant
tumors, an adnexectomy should always be chosen over cyst
extirpation so as to avoid potential iatrogenic spread of malig-
nant tumor cells [36]. Furthermore, it is common practice to
use endobags to extract resected tissue of unclear dignity [52].
This is to prevent the spread of malignant cells, due for exam-
ple to intra-abdominal cyst rupture, and the development of
implantation metastases [41].

3. Operating time: the data on operating time also varies. Some
studies showed a significantly shorter operating time if the
surgical staging was performed by laparoscopy, while other
studies showed a longer operating time [5, 40, 41, 53]. The
authors of the studies also raised for discussion the question of
whether the differences measured could be due to the experi-
ence of the surgeon rather than the surgical approach used
[5, 40, 41, 53].

4. Fewer perioperative and postoperative complications: one ar-
gument for the laparoscopic surgical approach is the lower rate
of perioperative and postoperative complications. Several
case–control studies have shown significantly fewer postopera-
tive complications after laparoscopy compared to laparotomy
[10, 43, 53]. In particular, intraoperative blood loss and the
need for blood transfusions was significantly lower in the lapa-
roscopy arms of some studies [5, 40, 41, 43].

5. Iatrogenic influence factors: one of the iatrogenic influence fac-
tors under discussion is the effect of carbon dioxide, one of the
main components of the gas used during laparoscopy, on the
malignant cells. To date, it has only been demonstrated in cell
cultures that carbon dioxide has a favorable effect on the
growth of ovarian cancer cells [54]. Similarly, the suspicion that
positive intra-abdominal pressure and the generation of pneu-
moperitoneum could disseminate tumor cells has only been
observed in animal experiments to date [55]. The question of
whether the carbon dioxide used changes the intra-abdominal
pH, or whether positive pressure could damage the mesothelial

cells, is also under discussion. It is possible that both factors
would have a negative impact on the tumor [56, 57, 58]. How-
ever, based on the available clinical data, it cannot be demon-
strated that possible dissemination of tumor cells as a result of
pneumoperitoneum has any relevant influence on cancer survi-
val rates [59, 60].

6. Implantation metastases: one reservation with regard to the
laparoscopic surgical technique is based on the concern that
metastases will form at the trocar insertion sites [61, 62]. Study
results to date have not shown frequent formation of implanta-
tion metastases after laparoscopic operations in early ovarian
carcinoma; accordingly, based on the currently available infor-
mation, implantation metastases are more of a problem in
advanced ovarian carcinoma with consecutive formation of
ascites [3, 5, 53]. By contrast, Vergote et al. examined the de-
velopment of implantation metastases after laparoscopies in
advanced ovarian carcinoma, and were able to demonstrate
implantation metastases occurring in 17% of the patients [63].
In another study by Heitz et al., implantation metastases oc-
curred after diagnostic laparoscopy in advanced ovarian carci-
noma in up to 47% of cases [64]. The etiology, possible preven-
tative measures, and in particular the prognostic relevance of
implantation metastases are debatable and require further
research [60, 63]. The trocar insertion sites should always be
placed in the midline below and above the navel so that any
implantation metastases that may occur can then be resected
in a longitudinal interval laparotomy.

7. Pathological evaluation: this could be more difficult with lapa-
roscopic procedures (e.g., differentiating between FIGO stage
IA and IC in the event of uncertain capsule/serosal rupture) if
malignant structures are made smaller so as to remove them
during the operation and this is not clearly documented.

8. Length of stay in hospital: studies on the length of stay in hos-
pital have shown significantly fewer postoperative days in hos-
pital in patients who underwent laparoscopy [36]. The lapa-
roscopic approach is also associated with an expected reduc-
tion in time between the primary operation and the start of
the adjuvant systemic therapy [3, 40, 52]. Due to the shorter
postoperative reconvalescence time and lower rates of post-
operative complications, it is likely that adjuvant systematic
treatment can begin earlier due to the better general condition
of the patient. However, it remains debatable whether this
time saving has an influence on the overall prognosis.

9. Economics: looking at the economic factors, no clear conclu-
sion can be drawn on whether either of the two surgical meth-
ods has an advantage over the other [36]. While costs are
higher with a laparoscopic operation, due in particular to high
material costs, laparotomy surgery results in longer postopera-
tive stays in hospital.

In addition to the points mentioned here, there are currently no
randomized controlled studies that provide information on the ef-
fect of the surgical approach on survival rates. In a current meta-
analysis, Knisely et al. evaluated the available data on this topic
from observational studies and randomized controlled studies
[65]. The studies included in the analysis showed no differences in
progression-free survival and in overall survival when comparing
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the two surgical approaches [65]. However, the authors postu-
lated that the results must be questioned critically due to the
weaknesses in the methodology of the studies included, as well as
the frequent lack of adjustment to different influence factors; as a
result, no generally valid statements can be made [65].

In summary, no general recommendation for or against mini-
mally invasive surgery in early ovarian carcinoma can be made
based on the current state of knowledge due to lack of scientific
data, and with some of the available data being contradictory
[60]. According to the current German S3 guideline on diagnos-
tics, therapy, and follow-up of malignant ovarian tumors, it is re-
commended to avoid laparoscopy if there are suspected malig-
nant ovarian findings, even if it appears to be technically feasible
to perform [1]. Until there are results from prospective studies
that review laparoscopy in the treatment of ovarian carcinoma,
and in particular that allow conclusions to be made regarding its
influence on progression-free and overall survival, minimally inva-
sive approaches should only be performed as part of studies [1].

The use of laparoscopic procedures
in advanced ovarian carcinoma
The aim of the primary therapy in advanced ovarian carcinoma is
macroscopic complete resection, i.e., the full surgical removal of
all visible tumor manifestations during a tumor debulking opera-
tion [49, 66, 67, 68]. Results of prospective studies have shown
that optimal cytoreduction is the most important influenceable
prognosis factor for patients with ovarian carcinoma [49, 66]. Sur-
gical debulking for advanced ovarian carcinoma is performed in
the same way as surgical staging for early ovarian carcinoma, with
the exception that standard systematic pelvic and para-aortic lym-
phonodectomy is not performed in lymph nodes that are normal
both macroscopically and in preoperative imaging [69]. Multi-
visceral resections should be performed if this enables a macro-
scopic complete resection to be achieved [1]. In terms of surgical
approach, midline longitudinal laparotomy is considered to be the
gold standard. However, the question of when is the best time to
operate – neoadjuvantly or adjuvantly – is a subject of heated de-
bate. According to the current German S3 guideline, the primary
operation followed by adjuvant systemic treatment is considered
the standard treatment if it is likely that an optimum surgical
result will be achieved [70, 71, 72]. The question of whether the
malignancy can be fully resected becomes more complicated the
more advanced the ovarian carcinoma is at the time of diagnosis
(from FIGO stage IIIC to IV). Furthermore, a poor general condition
or the presence of multiple comorbidities, as well as the patient’s
age, are all factors that may make it more difficult to achieve the
optimum surgical result of completely resecting the tumor [73,
74]. Patients who have a high perioperative risk or for whom the
likelihood of an optimal tumor debulking operation is very low can
first receive neoadjuvant chemotherapy before subsequently un-
dergoing interval debulking surgery [75]. In very advanced tumor
stages, complete surgical resection was achieved significantly
more frequently after neoadjuvant chemotherapy than with a pri-
mary operation [70, 76, 77]. Vergote et al. demonstrated that
neoadjuvant chemotherapy with subsequent interval debulking
was not inferior compared to a primary debulking operation in ad-

vanced ovarian carcinoma with regard to progression-free and
overall survival [70]. Furthermore, a lower rate of perioperative
and postoperative complications was observed in interval de-
bulking operations compared to primary debulking operations
[70]. Specifically, postoperative mortality (0.7% vs. 2.5%), bleeding
complications (4.1% vs. 7.4%), and rates of infection were lower
with interval debulking [70]. However, subanalyses also demon-
strated that optimal cytoreduction by primary debulking opera-
tion was associated with a survival benefit compared to optimal
cytoreduction by interval debulking surgery [70, 78, 79]. To
further clarify the role of neoadjuvant chemotherapy, the current
prospective randomized Trial of Radical Upfront Surgical Therapy
in advanced ovarian cancer (TRUST) by the working group for
gynecologic oncology is examining the influence of neoadjuvant
vs. adjuvant chemotherapy on the overall survival in this patient
cohort (FIGO stage IIIB–IVB). In summary, the initial assessment of
whether or not surgery will be successful is crucial in order to be
able to offer a primary debulking operation to patients with ad-
vanced ovarian carcinoma; however, it is also important to identify
patients who would benefit from neoadjuvant chemotherapy to
reduce perioperative and postoperative morbidity.

The question of operability and whether complete resection
can be technically achieved is the key problem with advanced
ovarian carcinoma. At an advanced stage of the disease, in addi-
tion to noninvasive imaging methods and histological confirma-
tion of the diagnosis, diagnostic laparoscopy can be performed to
assess the spread of the tumor and whether it is operable [63, 80,
81]. This means patients in whom optimal tumor debulking does
not appear technically feasible can be identified, which can reduce
the rate of suboptimal tumor debulking operations (postoperative
tumor manifestations > 1 cm) [82, 83, 84, 85]. A key issue with
assessing operability by laparoscopy is that some anatomical
structures, particularly in the retroperitoneal region, are difficult to
access, especially the mesenteric root, Gerota’s fascia, and the
omental bursa. An inadequate view of these structures may result
in the operability being incorrectly assessed. ▶ Fig. 1 shows intra-
operative findings from diagnostic laparoscopy in a patient with
advanced ovarian carcinoma in whom a complete resection was
classified as possible, despite the fact that it had spread exten-
sively. Other factors against diagnostic laparoscopy are the addi-
tional perioperative risk, the occurrence of implantation metas-
tases, and the associated additional costs [85].

One of the most relevant randomized controlled studies exam-
ining the importance of diagnostic laparoscopy in advanced ovar-
ian carcinoma was conducted in the Netherlands by Rutten et al.
[83]. The study group evaluated the influence of diagnostic lapa-
roscopy in assessing the operability for optimal tumor debulking.
It was shown that in 90% of cases, an optimal surgical result could
be achieved by laparotomy if the site was classified as operable
(postoperative residual tumor ≤ 1 cm in diameter) beforehand by
laparoscopy. In the control group, laparotomy was performed
without prior laparoscopy and the complete resection was only
successful in 61% of cases [83]. Several studies found that an opti-
mal surgical result could be achieved in 80–96% of cases if the site
was classified as operable beforehand by diagnostic laparoscopy
[80, 81, 84, 86, 87]. The working group of Fagotti et al. also devel-
oped the “Predictive Index Value (PIV)”, a validatable points sys-
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tem with objectifiable parameters, which is used as a basis to pre-
dict the likelihood of a successful complete resection of ovarian
carcinoma during a laparotomy procedure [88]. The points system
is based on the presence or absence of the eight laparoscopy find-
ings listed in ▶ Table 1 [88]. In the validation study conducted by
the working group, a score of ≥ 8 was associated with a subopti-
mal operation result with a specificity of 100%, a positive predic-
tive value (PPV) of 100%, and a negative predictive value (NPV) of
70% [88]. Another study by Brun et al., which aimed to validate
the described scoring system, showed a specificity of only 89%,
with a PPV of 89%, and an NPV of 44% [89, 90]. Other validation
studies are still currently pending. Despite the proven predictive
power of diagnostic laparoscopy with regard to the achievable op-
eration result, to date no positive influence on survival rates has
been proven. Although diagnostic laparoscopy could significantly
reduce the rate of suboptimal operation results, a study by Rutten
et al. did not show an improvement of the mean progression-free
survival or overall survival compared to the control group of pa-
tients in whom a primary debulking operation was performed
without prior assessment of operability by laparoscopy [83]. Ac-
cording to the current state of science, the rationale behind diag-
nostic laparoscopy is not to improve survival rates, but to reduce
perioperative morbidity by avoiding suboptimal debulking opera-
tions in patients who have been correctly classified as inoperable
by diagnostic laparoscopy. This seems to be highly relevant, espe-
cially with frail patients [73, 91]. Unlike the American guideline,
which has included diagnostic laparoscopy in the recommended
treatment algorithm, the current German S3 guideline on diag-
nostics, therapy and follow-up of malignant ovarian tumors makes
no statement with regard to diagnostic laparoscopy [1, 92].

There are only a few studies investigating whether a tumor de-
bulking operation can be performed primarily by laparoscopy in

advanced ovarian carcinoma. Ceccaroni et al. conducted purely
laparoscopic tumor debulking in 21 patients and achieved com-
plete macroscopic resection in 95%, whereas in the study group in
which tumor debulking was performed via laparotomy, complete
macroscopic resection could only be achieved in 88% of the op-
erations [93]. The rates of perioperative and postoperative compli-
cations were higher in the laparotomy arm, and the mean time be-
fore starting adjuvant systemic therapy was 15 days in the lapa-
roscopy arm vs. 28 days in the laparotomy arm [93]. When inter-
preting these data, it must be stated that the inclusion criteria for
the study were highly selective, the case number was very small,
and the characteristics and tumor-specific factors of the patients
in the laparoscopy arm were different to those in the laparotomy
arm. The patients were first divided up into one of the two study
arms based on diagnostic laparoscopy, and only 21 of the 66 pa-
tients (31.8%) were classified as suitable for a laparoscopic opera-
tion – for the rest of the patients, the tumor debulking operation
was performed after conversion to laparotomy [93]. Exclusion cri-
teria for laparoscopic debulking included the presence of more
than two liver metastases or requiring more than two small intesti-
nal resections, presence of multiple or bilateral diaphragmatic in-
filtrations, or the presence of “omental cake” [93]. As a result, the
tumor spread was considerably larger in the patients in the lapa-
rotomy arm [93]. In the analysis of the patient characteristics, the
patients in the laparoscopic arm had a lower body mass index and
lower American Society of Anesthesiologists (ASA) scores [93].
Despite the significant limitations, the study results provide indica-
tions that a highly selected patient cohort could benefit from lapa-
roscopic treatment approaches, even if the ovarian carcinoma is
advanced [94]. The available case descriptions in the literature
must be subjected to a highly critical assessment, particularly with
regard to advanced ovarian carcinoma. These case reports cannot
be used to make general statements. More studies are needed, in
particular prospective randomized studies.

Second-look operation
A second-look operation by laparoscopy or laparotomy served to
determine the presence of residual tumors if there were no corre-
lates in noninvasive imaging procedures, and to evaluate whether

Droste A et al. Laparoscopic Surgery for ... Geburtsh Frauenheilk 2022; 82: 1368–1377 | © 2022. The Author(s). 1373

▶ Fig. 1 Fig. Diagnostic laparoscopy findings, a perihepatic, nodular
implants; b omental cake with adhesions on the abdominal wall.

▶Table 1 Laparoscopy parameters for determining the PIV (based
on Fagotti et al., 2006).

Laparoscopy parameters Score

Ovarian tumor (unilateral or bilateral) 0

Omental cake 2

Peritoneal carcinosis 2

Diaphragmatic carcinosis 2

Mesenteric retraction 2

Infiltration of the stomach 2

Infiltration of the bowel 2

Liver metastases 2



the tumor had responded fully to the treatment after the primary
therapy was completed. This concept gained in significance for
ovarian carcinoma in the 1970 s and 1980 s [95, 96, 97]. During
this time, various studies have been conducted to investigate
whether the detection and resection of these residual tumor man-
ifestations after the primary operation and subsequent adjuvant
systemic therapy is beneficial for the patient. However, no im-
provement in the oncological prognosis could be determined;
therefore, according to the current guideline, second-look opera-
tions should not be performed [1, 95, 96, 97].

Summary and Outlook

Over the last few decades minimally invasive surgical methods
have become more and more common in clinical daily practice, in-
cluding in gynecology. Laparoscopy has become the gold standard
for surgical treatment of benign ovarian tumors due to the lower
rates of perioperative complications and earlier mobilization.
Laparoscopy is also gaining importance in gynecologic oncology
and has been convincingly validated in prospective studies, e.g.,
for early endometrial carcinoma. The current studies on ovarian
carcinoma are less clear. Initial data indicate that complete surgical
staging by laparoscopy in early ovarian carcinoma does not appear
to be inferior to laparotomy, and patients could benefit from the
advantages of minimally invasive surgical methods. However, it is
necessary to question critically whether surgical staging is techni-
cally feasible with laparoscopy. There are currently no prospective
randomized controlled studies to evaluate the influence of the
chosen surgical approach on progression-free and overall survival
[36]. Available studies that discuss the topic often only included a
small number of subjects, the reported follow-up times vary
greatly, and the effects of the surgical method on the survival
rates were often not presented [36]. The studies that examined
progression-free and overall survival showed different results, par-
tially in favor of laparoscopy and partially in favor of laparotomy
[10, 40, 41, 98]. Due to the widely varying patient cohort and fol-
low-up times, the individual studies cannot be adequately com-
pared with each other [36]. It is also more difficult to validate
laparoscopy as a surgical method for (early) ovarian carcinoma
due to the relatively low incidence of ovarian carcinoma being
diagnosed in the early stage. Until other scientific findings are
available, the German S3 guideline on diagnostics, therapy, and
follow-up of malignant ovarian tumors recommends avoiding
laparoscopic surgical procedures if there is suspicion of a malig-
nant manifestation in the ovary [1]. However, based on the avail-
able studies it can be hypothesized that highly selected patient
cohorts could benefit from laparoscopic staging in early ovarian
carcinoma, particularly in view of the lower rate of perioperative
morbidity. The guidelines of the National Comprehensive Cancer
Network (NCCN) point out that a minimally invasive procedure
performed by a highly experienced surgeon may be considered in
selected patients [92]. With regard to the diagnostic benefit of
laparoscopy, several studies have shown that the operability could
be predicted, but they did not show a benefit in terms of the sur-
vival rates [70]. Nevertheless, diagnostic laparoscopy can help re-
duce perioperative and postoperative complications by identifying
inoperable patients who can benefit from neoadjuvant systemic

treatment and subsequent interval debulking. Overall, it remains
to be seen whether over the next few years there will be a para-
digm shift in the surgical treatment of ovarian carcinoma, and
whether diagnostic laparoscopy will become established in the
treatment algorithm for ovarian carcinoma. Interesting insights on
these topics can be expected over the coming decades, including
from the field of robotic surgery.
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