
157© Springer International Publishing AG, part of Springer Nature 2018 
G. G. Gomes-da-Silveira et al. (eds.), Minimally Invasive Gynecology,  
https://doi.org/10.1007/978-3-319-72592-5_14

Ovarian Cysts: Preoperative 
Evaluation and Laparoscopic 
Approach

William Kondo, Monica Tessmann Zomer, 
Nicolas Bourdel, and Michel Canis

�Introduction

Benign ovarian tumors remain a common gyne-
cologic problem. It is estimated that 5–10% of 
women in the United States will undergo a surgi-
cal procedure for an adnexal mass sometime dur-
ing their lifetime [1, 2]. The prevalence of adnexal 
tumors in the general population is 0.17–5.9% in 
asymptomatic women and 7.1–12% in symptom-
atic women [3].

The management of an ovarian mass depends 
on the nature of the tumor, urgency of the presen-
tation (e.g., ovarian torsion requires immediate 
intervention), and degree of suspicion for malig-
nancy. The gynecologist must evaluate patient’s 
symptoms, physical examination findings, imag-
ing exam results, and serum tumor marker tests in 
order to decide whether the patient is a potential 
candidate for surgical approach [4].

Since the majority of adnexal masses are 
benign, the key point is to try to determine preop-
eratively whether the patient is at high risk for 
ovarian malignancy, in order to ensure proper 
management [1].

Today, laparoscopic surgery is considered to 
be the gold standard in the management of 
adnexal masses [5–7]. Adhesion prevention, bet-
ter postoperative recovery, and good cosmetic 
outcomes are some of the important advantages 
of this surgical approach [8]. Disadvantages of 
the laparoscopic approach include steep surgeon 
learning curves and the need for special equip-
ment, much of which is expensive [9].

The lack of a preoperative test that can defini-
tively exclude malignancy makes surgical man-
agement of adnexal masses more complex. 
Important concerns remain about intraoperative 
rupture of an occult malignancy and subsequent 
risk of cancer dissemination [9]. Therefore, the 
surgeon should address every patient with 
adnexal mass as someone who is potentially fac-
ing a malignant neoplasm [4].

Patient’s treatment success is based on the 
adequate preoperative work-up and the system-
atization of the surgical procedure. In this chap-
ter, the authors review important topics on the 
preoperative assessment of women with ovarian 
tumors and describe different laparoscopic surgi-
cal techniques, step by step, in order to make 
them simple, understandable, and reproducible.
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�Preoperative Assessment 
of an Ovarian Mass

The goal of the clinical evaluation of an ovarian 
mass is to determine both whether the mass is 
more likely to be malignant or benign and 
whether the mass can be removed by laparoscopy 
without any type of harm to the patient [4]. It has 
already been demonstrated that ovarian cancer 
patients treated by gynecologic oncologists have 
better outcomes than those treated by general 
gynecologists and general surgeons [10].

Important factors that should be taken into 
account include patient’s age, symptoms, medi-
cal history, physical examination findings, imag-
ing studies, and laboratory test results [4]. All 
these information must be considered at the same 
time so that the surgeon can propose an operative 
approach or an expectant management.

Of course, it is impossible to be absolutely 
sure about the nature of the cyst without having 
the pathological examination of it. Indeed, there 
are different clinical-sonographic scores and 
mathematical models reported in the literature to 
try to predict the risk of malignancy/benignity of 
an ovarian mass in the preoperative setting. All 
these scores and models seem very interesting in 
a theoretical point of view; however, in the prac-
tical approach, their sensitivity and specificity are 
very good in the experience of the groups that 
created them or in a specific sample of patients. 
Whenever used in other centers, their effective-
ness is widely reduced [11, 12], meaning that 
most of them are not very well reproducible. 
Even using pelvic MRI, there is no great increase 
in the sensitivity and specificity of the preopera-
tive investigation [13].

In 2010, the International Ovarian Tumor 
Analysis (IOTA) group showed that polytomous 
risk prediction for the diagnosis of ovarian can-
cer is feasible [14]. Mathematical models were 
developed to predict four categories of tumors: 
benign, borderline, primary ovarian cancer, and 
secondary metastatic cancer. This work focused 
on comparing mathematical algorithms. Recently, 
the same group [15] reported the ADNEX 
(Assessment of Different NEoplasis in the 
adneXa) model (www.iotagroup/adnexmodel/) 

as a potential tool to estimate the probability that 
an adnexal tumor is benign, borderline, stage I 
cancer, stage II–IV cancer, or secondary meta-
static cancer. Nine variables were included in the 
model, including age, serum Ca-125 level, type 
of center, maximum diameter of the lesion, pro-
portion of solid tissue, number of papillary pro-
jection, more than ten cyst locules, acoustic 
shadows, and ascites, and they stated that the 
ADNEX model has clear potential to optimize 
management of women with an adnexal tumor.

�Anamnesis and Physical Examination

The woman’s age is an important factor to be 
considered in the preoperative assessment of an 
ovarian mass. Malignant lesions are more likely 
to occur in postmenopausal than premenopausal 
women [16]. Irrespective of age, all women pre-
senting with an adnexal mass should have a com-
plete history and physical examination as well as 
laboratories and imaging exams [9].

The clinical examination will assess the 
patient’s general condition and predict any diffi-
culty in the laparoscopic approach, such as previ-
ous scar, obesity, etc. On physical examination, 
the surgeon should pay attention to the size, 
mobility, and consistency of the ovarian mass. 
Also, the possibility of extraovarian involvement 
may be considered in the presence of ascites, car-
cinomatosis, and lymphadenopathy.

Reproductive-aged women should be ques-
tioned about recent sexual history and use of any 
contraceptive method. A pregnancy test must be 
always obtained to exclude ectopic pregnancy or 
concomitant intrauterine pregnancy [9].

�Ultrasound

Pelvic ultrasound is still a very important imaging 
exam in the evaluation of gynecologic patients. It 
is quick to perform and does not expose the 
patient to ionizing radiation; however, it is opera-
tor-dependent [17]. It may be performed trans-
vaginally and complemented transabdominally 
whenever the size of the mass demands. The 
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examination report must be complete, thoroughly 
analyzing the cyst for intracystic content, pres-
ence of solid and/or liquid component, thickness 
of the cyst wall, presence of vegetations and/or 
septa, and presence of inner or outer vasculariza-
tion, with evaluation of the vascularization pattern 
with Doppler sonography [18–20].

Benign adnexal masses have typical ultrasono-
graphic features: low echogenicity, a thin cyst wall, 
unilocular (or, if septated, a thin septation), and 
absence of internal papillary excrescences [21].

The most important morphologic features on 
ultrasound that are of concern for malignancy 
include nonfatty solid (vascularized) tissue, thick 
septations, and papillary projections. Color Doppler 
ultrasound helps in the identification of solid, vas-
cularized components within the mass [21].

�Computed Tomography (CT) 
and Magnetic Resonance  
Imaging (MRI)

The CT scan has a limited role in the primary 
assessment of women with an adnexal mass due 
to its poor soft-tissue discrimination [4, 17]. 
Specifically in mature cystic teratomas, it may be 
useful to detect calcifications or macroscopic fat 
[17]. Nevertheless, if ovarian malignancy is pres-
ent, CT scan can help in the evaluation of the 
extent of disease detecting lymphadenopathy, 
ascites, and metastatic disease [4, 17]. The main 
advantage of CT scan is that it is widely available 
and quick to perform [21].

On the other hand, MRI provides excellent tis-
sue contrast resolution and characterization based 
on magnetic resonance properties of the tissues. 
Different imaging patterns may be seen in cystic 
and solid lesions as well as in those lesions with 
fat, hemorrhagic, mucinous, and fibotic contents 
[17]. The use of gadolinium-based contrast 
agents also allows for the evaluation of the 
lesion’s vascularity and enhancement [21].

However, preoperative evaluation of an ovar-
ian mass using pelvic/abdominal MRI should not 
be systematic. It can be indicated in bulky lesions 
(or when ultrasound does not allow the evalua-
tion of the entire ovarian mass), in young patients 

(to try to plan the surgical approach in the preop-
erative setting, to evaluate the possibility of bilat-
eral lesions, and to enable patient counseling 
about all fertility-sparing possibilities), and in 
ovarian endometrioma (to identify concomitant 
deep infiltrating endometriosis lesions) [22, 23].

�Tumor Biomarkers

There are currently no approved laboratory tests 
for early detection of ovarian cancer [4]. Cancer 
antigen 125 (Ca-125) is the only serological bio-
marker in routine use for the management of 
women with epithelial ovarian/fallopian tube or 
primary serous peritoneal cancer [24]. Elevated 
concentrations of serum Ca-125 may be present 
in several benign gynecologic conditions (healthy 
premenopausal women during menses, preg-
nancy, ovarian cysts, endometriosis, adenomyo-
sis, uterine leiomyomas, and pelvic inflammatory 
disease) and in several nonmalignant nongyneco-
logical diseases (peritoneal, pleural, and muscu-
loskeletal inflammatory disorders and liver, 
renal, and cardiac disease) [25].

In women with epithelial ovarian cancer, serum 
levels of Ca-125 are elevated in 50–60% of patients 
with stage I ovarian cancer, 80–90% in stage II, 
and greater than 90% in stages III and IV [26, 27]. 
However, Ca-125 is not expressed in patients with 
pure mucinous tumors. Carcinoembryonic antigen 
and Ca-19-9 are better markers in these patients 
[28, 29].

Guidelines from the United Kingdom [30] and 
the United States [31] recommend that alpha-
fetoprotein and hCG should be measured in all 
women under 40 years old with a complex ovar-
ian mass because of the possibility of germ cell 
tumors. Guidelines from the United States also 
recommend measuring LDH in these women.

�Why Is Laparoscopy the Best 
Surgical Approach?

The role of laparoscopic surgery in the manage-
ment of adnexal masses has already been demon-
strated in prospective randomized studies [6, 7]. 
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The major concerns with this approach have been 
related to the rate of malignancy encountered, the 
risk of tumor rupture and upstaging, the inci-
dence of port-site metastasis [4], fertility reper-
cussions in the case of endometriomas [32], and 
risk of peritonitis in case of spillage in dermoid 
cysts [33]. Another important issue is that the 
learning curve for laparoscopic surgery seems to 
be longer than expected. Each surgeon has his 
own learning curve depending on his surgical 
experience and manual abilities. Experts in the 
management of adnexal masses probably have 
developed many tips and tricks that would help 
beginners, what should be reported and taught as 
often as possible [5].

The primary approach for an ovarian mass 
should be laparoscopic due to many reasons. 
First, preoperative work-up for an ovarian mass 
is generally effective in stratifying masses into 
those likely to be benign or malignant, but a 
malignant diagnosis can only be confirmed with 
pathology [9]. Regardless of the surgeon’s expe-
rience level, when the surgeon tries to choose the 
type of incision for the surgery only based on the 
preoperative assessment, he may elect a totally 
inadequate surgical access route (Pfannenstiel 
incision) for the treatment of an ovarian cancer in 
up to 23% of the cases and a midline incision for 
the treatment of a benign ovarian cyst in up to 
21% of the cases [11]. The systematic use of lap-
aroscopy allows the surgeon to adapt the type of 
incision to the specific type of ovarian pathology 
with precision.

Second, the survival of ovarian cancer patients 
depends on the surgeon specialty [10, 34, 35]. 
Women affected by ovarian cancer should be sys-
tematically operated by gynecologic oncologists 
in order to achieve better outcomes [10]. 
However, it is not possible to refer all patients 
with suspicious ovarian masses to a gynecologic 
oncology center. In fact, all gynecologist sur-
geons could perform a laparoscopy to confirm or 
rule out malignancy if they are able to follow the 
basic rules to approach a suspicious mass [36]. 
Whenever malignancy is confirmed, the patient 
could be referred to a gynecologic oncologist for 
an early reintervention, what is completely fea-
sible after the primary laparoscopic procedure. In 

the prospective study conducted in Clermont-
Ferrand [37], 247 suspicious masses were man-
aged by laparoscopy first, as long as there was no 
evidence of disseminated cancer. They found that 
85% of the masses were benign, sparing laparot-
omy in 93.8% of patients with a benign mass. 
Among the remaining 37 malignant tumors, 
18.9% were treated by laparoscopy. Using this 
approach, they were able to reduce the number of 
unnecessary laparotomies.

Third, retrospective and prospective trials 
have demonstrated that laparoscopy reduced 
intraoperative blood loss and resulted in fewer 
postoperative complications, shorter hospitaliza-
tion, an earlier return to normal activities, less 
adhesions, and a better cosmetic result compared 
with laparotomy [6, 7, 38, 39].

For all the abovementioned arguments, we 
believe that all ovarian masses, even the suspi-
cious ones, should be addressed initially by 
laparoscopy.

�Surgical Technique

�Patient Positioning, 
Pneumoperitoneum Creation, 
and Port Placement

Under general anesthesia, the patient is placed in 
a supine position with abduction of lower limbs 
and with flexion of the thighs onto the pelvis of 
about 20°. This position allows concomitant 
abdominal and vaginal access without the need to 
change the position of the patient. In order to 
avoid injuries of the brachial plexus, the two arms 
are positioned alongside the body. The placement 
of the lower limbs should avoid compression of 
the sciatic nerve, external popliteal nerve, and 
calves. The buttocks of the patient should project 
slightly beyond the edge of the operating table to 
facilitate the uterine manipulation.

Classically, pneumoperitoneum is insufflated 
using the Veress needle placed at the Palmer’s 
point (left hypochondrium, 2–3  cm below the 
costal margin, at the midclavicular line) [40, 41]. 
At this level, pneumoperitoneum creation is easy 
even in obese patients.

W. Kondo et al.
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After the skin incision, a 10  mm trocar is 
placed inside the umbilicus for the zero-degree 
laparoscope. Systematically, we use three ancil-
lary trocars: two 5 mm trocars for the main sur-
geon and one 5  mm trocar for the assistant 
surgeon. The two lateral trocars are placed about 
2  cm medial to the anterior-superior iliac spine 
(and always lateral to the inferior epigastric ves-
sels), and the third trocar is infraumbilical, in the 
midline, about 8–10 cm below the umbilical tro-
car (Fig. 14.1).

The abovementioned port placement is use-
ful for cysts up to 10 cm in diameter, in which 
the location of the lesion is almost exclusively 
within the pelvis. For ovarian masses larger than 
10  cm that do not reach the navel, the Veress 
needle may be inserted at Palmer’s point, and a 
5 mm trocar is placed at the same site. A 5 mm 
laparoscope is then inserted through this trocar 
in order to define the limits of the mass and 
guide the correct positioning of the secondary 
trocars. For a very large mass (more than 20 cm) 
exceeding the umbilicus, but with essentially 
liquid component, an open laparoscopy with 
direct puncture of the mass using a conical tro-
car or a laparoscopic needle may be possible 
(Fig. 14.2a, b).

Always, the surgeon should not hesitate to 
place the trocars higher in the abdomen (more 
cranially) according to the volume of the mass to 
be operated.

�Intraoperative Evaluation: Do Not 
Forget All the Steps!

Routinely, the throughout evaluation of the 
abdominal cavity must be performed [36, 42]. 
The surgeon has to conduct a 360-degree rotation 
with the laparoscope in order to evaluate the 

Fig. 14.1  Standard port placement: a 10 mm umbilical 
trocar for the laparoscope and three secondary 5 mm tro-
cars for the instruments

a b c

d e f

Fig. 14.2  In this case, a wound retractor was placed 
through the umbilicus (a), and the cystic lesion was punc-
tured using a laparoscopic needle under direct visualiza-
tion (b). The intracystic fluid was aspirated, and the 
puncture site was closed. An adapted single single-port 

approach (c) was used in order to perform the left adnex-
ectomy (e). The good cosmetic result could be appreciated 
immediately at the end of the procedure (d) and 7 days 
after the surgical intervention (f)
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entire abdominopelvic cavity: right iliac fossa, 
right parieto-colic gutter, ascending colon, right 
side of the diaphragm, liver, stomach, omentum, 
transverse colon, left side of the diaphragm, left 
parieto-colic gutter, descending colon, left iliac 
fossa, small bowel, mesentery, and pelvis (perito-
neum, uterus, and adnexa). The laparoscope has 
an effect of “magnifying glass” which allows full 
exploration of the peritoneum looking for granu-
lations and/or vegetations [43, 44]. This is of 
extreme importance in patients undergoing lapa-
roscopy for the evaluation of resectability of 
advanced ovarian carcinoma [45, 46].

�Peritoneal Cytology

The next step is to get a sample for peritoneal 
cytology, what can be done by simple aspiration 
of the peritoneal fluid spontaneously present in 
the pouch of Douglas (Fig. 14.3) or after instilla-
tion of saline solution at the level of parieto-colic 
gutters, pelvis, and adnexa.

�Intraoperative Assessment 
of the Ovarian Mass

�Extracystic Evaluation
The surgeon must know the semiology of an 
ovarian mass. The semiology begins with the rec-
ognition of any suspicious signs of malignancy, 
which may have already been identified at the 
time of inspection of the abdominopelvic cavity: 
ascites, peritoneal vegetations, extracystic vege-
tations, intracystic vegetations, and anarchic vas-
cularization of the cyst wall. The volume of 
peritoneal fluid becomes suspicious when it fills 
in completely the pouch of Douglas. Extracystic 
vegetations are often obvious, but its interpreta-
tion is often difficult and systematically requires 
a biopsy with frozen section examination. The 
intracystic vegetations are often diagnosed dur-
ing the preoperative ultrasound, but they can also 
be visible through the ovary wall and the cyst 
wall, requiring caution during surgery if present. 
The irregular vascularization may sometimes 
confuse the surgeon, but its presence is a factor 
that speaks in favor of malignancy.

A more accurate semilogy must be known to 
allow differentiation of functional and organic 
cysts (Table 14.1).

�Intracystic Evaluation
The intracystic assessment [48] should include 
the inner cyst wall and the fluid. Usually, the 
ultrasonography already gives the surgeon some 
arguments in favor of the presence or absence of 
suspicious vegetations but also about the liquid 
content (pure anechoic cysts, hemorrhagic cysts, 
dermoid, mucinous, etc.). The perfect assessment 
can be made during surgery in three different 
moments:

Fig. 14.3  Peritoneal fluid at the posterior cul-de-sac 
(arrows). The left ovary is normal, and the right ovary is 
enlarged

Table 14.1  Laparoscopic findings to differentiate functional and organic cysts [47]

Organic cysts Functional cysts
Utero-ovarian ligament Lengthened Normal
Cyst wall Thick Thin
Ovarian vessels Numerous and regular starting from the mesovarium More scanty, coral-like
Cyst fluid Variable (depending on the type of cyst) Saffron yellow
Inner cyst wall Smooth of fibrotic with areas of hypervascularization Retina-like aspect
Ovarian cystectomy Feasible Impossible/difficult

W. Kondo et al.
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•	 Before the treatment of the cyst: in this situa-
tion, the surgeon is going to puncture the cyst, 
aspirate the cyst fluid, and perform an ovarian 
cystoscopy.

•	 After the treatment of the cyst and before 
specimen extraction: in this case, the surgeon 
is going to perform first the ovarian cystec-
tomy or the adnexectomy, and then the cyst 
will be punctured and widely opened. Then, 
ovarian cystoscopy is going to be performed.

•	 After the treatment of the cyst and after speci-
men extraction: in this situation, the cyst will 
be opened outside the abdomen, after being 
retrieved from the abdominal cavity.

The liquid within the cyst must always be 
evaluated during the laparoscopic procedure. The 
surgeon should think about malignant nature of 
the cyst in the presence of cloudy, dark-colored, 
and/or stringy fluid. After analyzing the fluid 
(intracystic content), the inner surface of the cyst 
must be evaluated [36, 42]. The presence of intra-
cystic vegetations is frequently identified on the 
preoperative work-up during the transvaginal 
ultrasound. Suspicious findings are great number 
and volume of vegetations and also irregular and 
grayish papillary projections. During laparos-
copy, the presence of intracystic vegetations may 
also be suspected by the external aspect of the 
cyst wall and the presence of a visible whitish 
thickening of the cyst wall.

Whenever the surgeon decides to puncture the 
cyst, the puncture technique must be as perfect as 
possible. It is important to try to prevent spillage 
of intracystic fluid into the peritoneal cavity. For 
cysts smaller than 8  cm, which represent the 
majority of cases, the cyst must be placed within 
an endoscopic bag before puncture. The puncture 
should be performed under visual control, per-
pendicularly to the surface of the cyst with the 
use of an endoscopic needle (Fig. 14.4) or a 5 mm 
conical trocar (Fig. 14.5), at the opposite side of 
the ovarian vascularization. The cyst content is 
aspirated with a syringe in the case of using the 
laparoscopic needle or directly with an aspiration 
cannula in the case of using a 5 mm trocar. During 
aspiration, the surgeon must ensure there is no 
leakage of intracystic content using one or two 
grasping forceps around the puncture site, allow-
ing occlusion of the cyst at the puncture site 
(Fig.  14.5c, d). These grasping forceps should 
elevate the lateral walls of the cyst in order to 
prevent the flow of fluid out of the cyst. After 
aspiration of the cyst fluid, the puncture site will 
be enlarged with scissors, allowing the perfor-
mance of an ovarian cystoscopy (Fig. 14.6d) to 
evaluate the inner cyst wall and check for the 
presence of any vegetations.

If the cyst was punctured in order to reduce its 
volume, especially in the case of a large ovarian 
cyst that does not fit within the endoscopic bag, 
the puncture site may be closed without perform-

a b

Fig. 14.4  Puncture of a presumed benign ovarian tumor using a laparoscopic needle
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ing an ovarian cystoscopy using an endoloop 
(Fig. 14.5e, f).

If the ovarian cystectomy or the adnexectomy 
was performed without previous puncture, the 
cyst is going to be punctured before extraction, 
within the endoscopic bag using an endoscopic 
needle or after extraction of part of the endo-
scopic bag, under direct visualization. In the lat-
ter situation, the surgeon should enlarge the skin/
aponeurosis incision to obtain a better visual con-
trol, if needed.

�Different Surgical Approaches:  
Step by Step

�Cystectomy After Puncture
This is the classical surgical approach for pure 
anechoic serous and mucinous adenomas or for 
ovarian cysts containing a single vegetation with 
low suspicious for malignancy. Six steps should 
be taken:

	1.	 Puncture of the ovarian cyst followed by 
enlargement of this opening using scissors. 
The opening of the ovarian cyst wall should 
be wide and should start exactly at the level of 
the puncture site (Fig. 14.6b, c).

	2.	 Inspection of the cyst lining (in situ ovarian 
cystoscopy) should be systematically per-
formed. At this moment, it is possible to wash 
the cyst with saline solution in order to better 
expose the entire inner cyst wall.

	3.	 Identification of the cleavage plane. It is nec-
essary to follow the opening of the cyst wall in 
order to find the exact cleavage plane between 
normal ovarian parenchyma and cyst wall 
(Fig. 14.6d). If the plane is not exposed spon-
taneously, the surgeon should not hesitate to 
increase the opening of the cyst to find a better 
cleavage plane.

	4.	 The surgeon should start the dissection using 
two forceps, one grasping the ovarian cyst and 
the other one grasping the ovarian parenchyma, 
exactly at the cleavage plane (Fig. 14.6e).

	5.	 Once identified, the plane between ovarian cyst 
and normal ovarian cortex is developed further 
by application of divergent forces at the edge of 
the ovarian cortex and the cyst wall. Traction-
countertraction and blunt dissection should be 
done gently, with brief gestures, in order to pro-
gressively peel the cyst wall from the underlying 
ovarian bed. For this purpose, it is necessary to 
frequently exchange the position of the graspers, 
so that they are always as close as possible to the 
cleavage plane (Fig. 14.6e). The systematic use 

a b c

d e f

Fig. 14.5  (a–c) Puncture of a presumed benign ovarian cyst under visual control using a 5 mm conical trocar. After the 
puncture, the edges of the cyst are held on (d), and the puncture site is closed using an endoloop (e, f)

W. Kondo et al.
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of three graspers allows for a constant and satis-
factory exposure. This is imperative to be sure 
that the dissection progresses within the correct 
plane. The exposure is maintained by two grasp-
ers, and the third forceps grasps the tissue close 
to the plane of dissection and so on, without ever 
releasing the cyst and the ovary. If the dissection 
becomes more difficult, the surgeon should 
change the position of the graspers in order to be 
close to the cleavage plane again. The surgeon 
must avoid tissue slippage and tearing in order 
not to damage normal ovarian parenchyma. 
Extreme caution must be taken when working 
near the hilar vessels of the ovary. Small shots of 
bipolar energy may be useful at this moment to 
avoid inadvertent bleeding;

	6.	 Hemostasis must be meticulous. However, the 
surgeon should be aware that ovarian cystec-
tomy usually has little bleeding whenever the 
cleavage plane is respected. The surface of the 
cyst should be white, without reddish fibers 
(Fig. 14.6e). When this is not the case, the dis-
section is probably being done far from the 
cyst wall, and the surgeon must reidentify the 
plane of dissection close to the cyst wall. The 
use of three secondary trocars during the oper-
ative laparoscopy is the only possible way of 
installation that enables the surgeon to main-
tain the exposure, allow for coagulation/
hemostasis of the remaining ovary and use the 
washing system at the same time, with no 

need for a constant instrument change. At the 
end of the cystectomy, hemostasis should be 
checked (Fig. 14.6f). The surgeon should use 
the washing system in the right hand and the 
bipolar forceps in the left hand. The assistant 
surgeon should keep the exposition of the 
ovarian cyst bed using his grasping forceps.

�Cystectomy Without Puncture
This is the classic treatment for dermoid cysts 
and is composed of six steps:

	1.	 Positioning the ovary within an endoscopic 
bag (Fig. 14.7a) in order to prevent the risk of 
spillage during the procedure, which may lead 
to a serious complication called granuloma-
tous peritonitis [33, 49].

	2.	 Opening the ovary exactly at the opposite 
edge to the hilar vessels. Usually, the ovarian 
parenchyma may be grasped, and this opening 
is conducted using cold scissors. Whenever 
grasping the ovary is not possible, the surgeon 
may open the ovarian parenchyma using a 
small shot of monopolar energy setup on pure 
cut mode. The opening is widened/extended 
using scissors to about 50% of the circumfer-
ence of the ovarian parenchyma in order to 
facilitate the enucleation of the dermoid cyst 
(Fig.  14.7b, c). Identification of the correct 
cleavage plane is essential (Fig.  14.7d). The 
surface of the cyst is yellowish-white (no red 

a b c

d e f

Fig. 14.6  The ovary is placed inside the endoscopic bag 
(a). The puncture is performed using a laparoscopic nee-
dle (b), and the puncture site is enlarged using scissors (c). 

The cleavage plane is identified (d), and the cyst is pro-
gressively separated from the ovarian cortex (e). At the 
end of the cystectomy, hemostasis must be checked (f)

14  Ovarian Cysts: Preoperative Evaluation and Laparoscopic Approach
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fibers), and the cleavage plane should be 
avascular.

	3.	 Two forceps grasp the edges of the ovarian 
parenchyma, and the surgeon must perform a 
movement as if he was “wearing” the cyst, 
supporting the bottom of the cyst on the ipsi-
lateral pelvic wall or on the uterus. The enu-
cleation of the cyst requires that the 
instruments work tangentially to the cyst. If 
the dissection is not easy, the surgeon may 
perform the dissection on one side and then on 
the other side of the cyst, using grasping for-
ceps, bipolar forceps, and scissors.

	4.	 When more than 50% of the cyst surface is dis-
sected, the surgeon may raise the ovarian paren-
chyma and use the weight of the cyst to help in 
the dissection, what is going to act as a divergent 
force. Dissection may be completed using trac-
tion, focal coagulation, and section. Usually, 
some bleeding may occur close to the pelvic 
infundibulum (Fig. 14.7e), where bipolar coagu-
lation is recommended before finalizing the free-
ing of the cyst from the ovarian parenchyma.

	5.	 Hemostasis of the cyst bed allows the ovary to 
resume its normal shape. Suturing the ovary is 
rarely necessary.

	6.	 Extraction should be performed by punctur-
ing/aspirating the cyst within the endoscopic 
bag (Fig. 14.7f).

�Cystectomy for Paraovarian/ 
Paratubal Cyst
The surgical approach consists of six steps:

	1.	 Placement of the cystic lesion within an endo-
scopic bag (Fig.  14.8a). It is important to 
remember that they are not always benign 
(2% are malignant lesions). The cyst content 
appears bluish when only liquid is present, 
and the cyst is covered only by the peritoneum 
(mesosalpinx). If the cyst wall appears whit-
ish, probably there must be any intracystic 
vegetation within the cyst.

	2.	 Incision of the peritoneum far from the fim-
briae and tube (Fig. 14.8b).

	3.	 Enlargement of the opening as described for 
the dermoid cyst (Fig. 14.8c, d).

	4.	 Dissection is conducted according to the 
description of the dermoid cyst. When the dis-
section approaches the ovary, it is important to 
coagulate and cut the vascular and fibrous 
attachments (Fig. 14.8e).

	5.	 Check the hemostasis and the good anatomi-
cal positioning of the fimbriae at the end of the 
dissection.

	6.	 Extraction of the endoscopic bag after punc-
turing the cyst within the endoscopic bag 
(Figs.  14.8f and 14.9), as performed for the 
dermoid cyst.

a b c

d e f

Fig. 14.7  The ovary is positioned within the endoscopic 
bag (a). The ovarian parenchyma is opened using scissors 
(b), and the cleavage plane is identified (c, d). A small 
bleeding may occur during the enucleation close to the 

ovarian vessels (e). At the end, the cyst may be punctured 
in order to evacuate the intracystic contents to facilitate 
extraction (f)
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�Cystectomy of Ovarian Endometrioma
The ovarian endometrioma contains three differ-
ent zones [50]:

	1.	 Zone of adhesion between the ovarian endo-
metrioma and the posterior leaf of the broad 
ligament or the uterosacral ligament.

	2.	 Zone of active tissue with a small amount of 
fibrosis, where dissection is easily performed.

	3.	 Zone of intense fibrosis, where the cleavage 
plane is difficult to find. It is usually close to 
the hilar vessels.

The surgical procedure consists of seven steps:

	1.	 Ovariolysis is performed with an aspiration 
cannula, separating the ovary from the attach-
ments at the pelvic sidewall or at the uterosac-
ral ligament. This maneuver must start at the 
level of the most dependent part of the ovarian 
adhesion to the pelvic sidewall and continues 
toward the utero-ovarian ligament 
(Fig. 14.10a). In this way, the ovary is released 
from the pelvic wall. In most cases, this 
maneuver ruptures the cyst, and the surgeon 
may see the typical chocolate fluid coming 
from the inner aspect of the cyst.

	2.	 The pelvic cavity is washed, and the cystic 
contents are aspirated in order to clean the 
cavity. The inner cystic wall is inspected for 

vegetations or irregularities to exclude any 
signs of malignancy.

	3.	 The cyst opening is enlarged using scissors, 
starting at the area where the cyst was rup-
tured (Fig. 14.10b). It is important not to per-
form a new opening in the ovarian 
parenchyma! The incision is widely enlarged 
until the surgeon can perfectly identify the 
cleavage plane (Fig. 14.10c).

	4.	 The cleavage plane is dissected further by 
grasping the edge of the ovarian paren-
chyma and the cyst wall separately. 
Divergent traction movements should be 
slow, smooth, and limited in range to open 
the cleavage plane without tearing the cyst 
or the ovarian cortex. The surface of the cyst 
is whitish, the plane is avascular, and the 
bleeding must be minimal. This first step of 
the dissection is very easy and corresponds 
to 10–90% of the cyst wall, depending on 
the chronicity of the endometrioma 
(Fig. 14.10d).

	5.	 In the second step of the dissection, divergent 
traction becomes less effective. The cyst wall 
is not uniformly whitish anymore, and some 
reddish fibers start appearing (Fig. 14.10e). At 
this moment, the surgeon should stop simple 
divergent traction maneuvers. Fibrosis is 
always stronger than the ovarian parenchyma. 
The red fibers, often triangular in shape, 

a b c

d e f

Fig. 14.8  The left paratubal cyst is placed inside the 
endoscopic bag (a). The mesosalpinx is opened using 
bipolar and scissors (b–d), and the cyst is progressively 
separated from the mesosalpinx, taking care with the dis-

tal part of the tube (e). At the end of the procedure, the 
cyst may be punctured within the endoscopic bag before 
extraction (f)
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should be coagulated on the surface of the 
cyst, at the level of the triangle apex, and cut 
to find the exact cleavage plane close to the 
cyst.

	6.	 Most small surface bleeding stops spontane-
ously. Therefore, precise hemostasis is per-
formed taking care not to be excessive 
(Fig.  14.10e, f). If the final ovarian shape is 

not satisfactory, the surgeon may place some 
sutures inside the ovary.

	7.	 Extraction is carried out in the conventional 
manner using an endoscopic bag.

�Adnexectomy
There are two major risks during adnexec-
tomy: ureteral injury and incomplete removal 
of the ovary. In a classic situation, where there 

a b

c d

Fig. 14.9  The cyst is punctured inside the endoscopic bag (a), and the cyst fluid is aspirated (b). A cystoscopy is per-
formed (c) in order to evaluate the inner cyst wall. The endoscopic bag is closed using the traction wire (d)

a b c

d e f

Fig. 14.10  Detachment of the ovarian adhesions (a) 
leading to the spontaneous rupture of the endometriosis 
cyst. Enlargement of the ruptured area using scissors (b) 
to find the exact cleavage plane (c). Separation of the 
ovarian endometrioma from the ovarian cortex (d) in the 

active area (easy dissection). When the surgeon 
approaches the area close to the hilar vessels, some pre-
cise hemostasis using bipolar energy (e) or ultrasonic 
energy (f) may be carefully used
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is no adhesion to the posterior leaf of the 
broad ligament and to the ureter, it consists of 
six steps:

	1.	 Medial traction of the adnexa (Fig. 14.11a).
	2.	 Coagulation and section of the peritoneum lat-

eral to the ovarian pedicle (Fig. 14.11b).
	3.	 Fenestration of the broad ligament (Fig. 14.11c, 

d). The surgeon should coagulate and cut the 
anterior and the posterior leaf of the broad lig-
ament creating a window. If the surgeon places 
his two instruments inside this window and 
gently applies divergent forces in a cranial-
caudal direction, he is able to widely open this 
window. In this manner, the ovarian pedicle is 
isolated coming medially to the window, and 
the ureter stays lateral to the window, thus 
avoiding the risk of ureteral injury during the 
next steps of the surgical procedure.

	4.	 Progressive coagulation and section of the 
ovarian pedicle are performed (Fig.  14.11e). 
The surgeon must coagulate and cut the peri-
toneum around the lumbar-ovarian ligament 
before this vascular control because it 
increases the effectiveness of bipolar coagula-
tion (the peritoneum around the vessels 
increases the tissue impedance).

	5.	 Coagulation and section of the utero-ovarian 
ligament and the fallopian tube close to the 
uterus (Fig. 14.11f).

	6.	 Placement and extraction of the specimen 
within an endoscopic bag.

There are some difficult situations in which 
the ovary is firmly attached to the posterior leaf 
of the broad ligament. In these situations, it is 
necessary to excise the peritoneum of the ovar-
ian fossa in order to be complete in the oopho-
rectomy; otherwise, the surgeon may leave 
some ovarian tissue behind attached to the peri-
toneum and there is a possibility of further 
development of an ovarian remnant syndrome. 
This intervention requires some degree of ure-
terolysis, depending on the specific situation. 
This ureteral dissection always starts cranial, 
identifying the ureter after the opening of the 
peritoneum in a healthy tissue. The main objec-
tive of the dissection is to lateralize the ureter in 
order to allow for a safe resection of the perito-
neum involved by the disease. If necessary, this 
dissection must be carried out until the level of 
the uterine vessels.

�Extraction of the Specimen  
Within the Endoscopic Bag

Extraction of the surgical specimen should 
always be performed in a protected manner, usu-
ally using an endoscopic bag.

The surgical specimen must be placed inside 
the endoscopic bag, and it can be completely 
closed using the traction wire. Extraction of the 
bag may be carried out through a trocar incision 
(Fig.  14.12) or by vaginal route (colpotomy) 

a b c

d e f

Fig. 14.11  Left adnexectomy. Medial traction of the 
adnexa is applied by the assistant (a), and the surgeon is 
going to fenestrate the broad ligament (b–d). Coagulation 

and section of the ovarian vessels (e) and the tube/utero-
ovarian ligament (f) are progressively performed using 
bipolar forceps and scissors
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a b

c d

Fig. 14.12  The traction wire is grasped by the surgeon 
using the suprapubic trocar (a), and the forceps is moved 
forward through the umbilical trocar (b). The umbilical 

trocar is removed, and the traction wire is grasped outside 
the abdominal cavity (c). The endoscopic bag is exterior-
ized with the cyst inside (d)

a b c

d e f

Fig. 14.13  A gauze is placed inside the vaginal cavity, 
exactly at the posterior vaginal fornix (a). The vagina is 
opened over the gauze using monopolar energy in pure cut 

mode (b, c). The endoscopic bag is extracted vaginally (d, 
e), and the vagina is closed laparoscopically (f)
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(Fig. 14.13). In the former situation, the traction 
wire is simply pushed through the trocar and 
retrieved from the abdominal cavity. The skin/
aponeurosis incision is enlarged according to the 
size of the cyst.

�How to Approach the Ovarian 
Mass? Puncture? Conversion? 
Cystectomy? Adnexectomy?

The management of a patient with an ovarian 
mass must be individualized. The underlying 
management rationale is to minimize patient 
morbidity, trying to be conservative when possi-
ble, use laparoscopic techniques if appropriate 
(avoiding laparotomy when possible), and refer 
to a gynecologic oncologist if necessary.

�Puncture

Based on the preoperative work-up, the surgeon 
must always think about the possibility or not to 
puncture the ovarian mass. It should not be 
systematic!

Whenever adnexal conservation is not consid-
ered, there is no indication for ovarian puncture 
before the surgical procedure:

	1.	 Strong suspicion of malignancy (multiple intra-
cystic vegetations on preoperative assessment, 
solid tumor, extracystic signs of malignancy)

	2.	 Menopausal or climacteric women

Puncture of the ovarian mass should be con-
sidered in young women, when the puncture will 
help to diagnose the nature of the cyst and allow 
or not for an adnexal conservation. The presence 
of one small non-vascularized intracystic vegeta-
tion is not a contraindication to puncture the cyst. 
If there is any doubt in a young woman, the sur-
geon should not hesitate to carry out the ovarian 
puncture. Another indication for ovarian punc-
ture is the presence of a large ovarian mass with 
pure cystic content with no index of suspicion for 
malignancy. In this case, the size of the mass pre-
vents or hinders any laparoscopic approach of 

this mass most likely benign. Figure 14.2 demon-
strates an adapted laparoscopic single-port 
approach in such cases, which may also be man-
aged using the conventional laparoscopic port 
placement (Fig. 14.1) after the puncture.

�Laparotomy

Conversion to laparotomy should be systematic 
if:

	1.	 Peritoneal carcinomatosis is confirmed and 
cytoreductive surgery is possible. If the sur-
geon is not able to completely perform the 
surgery, biopsies are taken, and the patient 
should be referred to an oncology center in 
order to be reoperated as soon as possible.

	2.	 There is a major risk of rupture or spread of a 
suspected mass: a laparotomy is always pref-
erable to a laparoscopic dissemination of an 
ovarian tumor.

Of course, selected patients may undergo a 
complete cytoreductive surgery by laparoscopic 
approach in experienced hands.

�Adnexectomy

Adnexectomy should always be performed if:

	1.	 The patient is menopausal (probably the 
patient will undergo a bilateral 
adnexectomy).

	2.	 The patient is more than 45 years old and does 
not want to preserve her fertility (unilateral 
adnexectomy).

	3.	 The ovarian mass is very suspicious (extra- 
and/or intracystic evaluation).

�Cystectomy

Cystectomy should be performed in all other 
cases! The surgical technique should be adapted 
for each specific type of ovarian cyst, as dis-
cussed above.
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�Conclusions

Laparoscopy is currently the gold standard for 
the management of ovarian masses. It has 
proven advantages compared with laparotomy 
and is feasible, safe, and efficient after the sur-
geon’s learning curve. A meticulous preopera-
tive evaluation is recommended in order to try 
to exclude malignancy. During laparoscopy, 
systematization of the procedure is essential. 
The surgical technique must be adapted to the 
characteristics of the cyst and the patient. 
Experts should try to teach young surgeons 
the proper surgical technique in order to make 
it easier and reproducible.
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