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Abstract 

The diagnosis and management of ovarian cystic tumor is sometimes diffi-
cult. In this manuscript, we wish to summarize this issue by showing three 
cases. Ultrasound and Color Doppler are very useful to diagnose the presence 
of this tumor but also to distinguish between benign and malignant. Pelvic 
MRI is also a strong tool and is sometimes mandatory. HE4 and CA125 are 
often useful as a serum diagnostic marker of malignancy, but not always so. 
Recently, laparoscopic management has gained popularity; however, great 
caution should be exercised during laparoscopic operative procedures, as this 
may lead to intraperitoneal malignant cell spreading/proliferation when the 
tumor is malignant. During the surgery of malignant tumor, irrespective of 
laparoscopic or laparotomic, intraperitoneal rupture should be avoided. Since 
the final diagnosis must be made by histological examination, the patient 
must always be informed of this possibility. 
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1. Introduction 

Ovarian cysts sometimes cause diagnostic and therapeutic dilemma: some of 
them are difficult to identify. Some cysts are overdiagnozed, whereas others are 
underdiagnosed. Thus, clinicians must be cautious to avoid operating functional 
cysts and also not to overlook malignant tumors [1]. A vaginal ultrasound and 
Color Doppler have now been widely employed for the diagnosis. Computed 
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tomography and magnetic resonance imaging also provide useful information. 
Serum markers are also important. Histological examination, both during and 
after surgery, is mandatory for the appropriate treatment. However, intra-surgical 
histologic examination does not always provide the diagnosis consistent with the 
final histological diagnosis: this is true especially to borderline tumors (low po-
tential malignancy) and mucinous tumors [2]. We here, describing three cases, 
highlight this issue based on the literature review and our experiences. 

2. Observations 

2.1. First Case 

This is a 53-year-old menopausal patient with two children with no specific his-
tory. She consulted for abdominal volume increase with intestinal transit dis-
order with constipation type. The ultrasound found a normal-sized uterus with 
an endometrium that looked like a second part of the cycle. She also found large 
tumor ovaries 77 × 58 mm on the left and 90 × 52 mm containing small cysts 
with vascularized internal vegetations and a fluid collection in the Douglas 
(Figure 1). 

MRI showed a bilateral ovarian mass with internal vegetations without fat tis-
sue objectified in the mass. The PET scan did not visualize any pelvic and ex-
tra-pelvic extension of the tumor. 

The level of CA 125 is high: 355 U/ml. 
The patient was treated with median laparotomy. The exploration found two 

annual masses with dense pelvic adhesions. 
A peritoneal fluid sample is taken and then a bilateral adnexectomy. The ex-

temporaneous examination found a bilateral borderline serous tumor. Comple-
mentary procedures were performed including a total hysterectomy with bilater-
al adnexectomy, an omentectomy, an appendectomy and multiple peritoneal 
biopsies. 

The definitive histology of the operative specimen showed: 
 Hysterectomy specimen with bilateral adnexectomy: 11- and 8.6-cm bilateral 

ovarian tumor with micropapillary borderline serous tumor type (Figure 2); 
Epiploon: non-invasive epithelial implants; 

 Douglas-fir biopsies entitled “peritoneum”: absence of peritoneal implants; 
 Chronic obliterating appendicitis. 

No additional postoperative procedure was performed. It enjoys surveillance 
every six months without any particularity found. 

2.2. Second Case 

This is a 44-year-old first pregnancy who consults for chronic abdominopelvic pain. 
Ultrasound shows a normal size uterus. The right ovary presents two cysts: 
an anechoic good of 20 × 10 mm; 
one of 24 × 20 mm with irregular internal vegetation of 12 × 10 mm without 

detectable vascularization (Figure 3). 
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Figure 1. Bilateral ovarian cyst with hyper vascular internal vegetations. 

 

 
Figure 2. Macroscopic appearance of the ovaries. 

 

 
Figure 3. Right ovarian cyst with vegetation in 2D and 3D mode. 
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The CA125 level is increased to 193 U/ml. 
Laparoscopy is performed and the inspection has a right ovarian cyst of be-

nign appearance with no suspicious external vegetation. A straight adnexectomy 
is performed with extraction in a laparoscopic bag whose extemporaneous ex-
amination has revealed a benign cyst. No additional gesture was associated. 

The definitive histology was in favor of a papillary serous cystadenofibroma 
with focal atypia. 

2.3. Third Case 

This is a 19-year-old patient with no history of chronic pelvic pain. 
Ultrasound showed a normal size uterus. The left ovary carries a 40 × 24 mm 

cyst prolapsed in Douglas-fir with several irregular vascularized septa (Figure 4). 
The right ovary was normal. 

Pelvic MRI found the same images of vascularized cloisonné cysts of the left 
ovary. 

Tumor marker assay revealed a moderate increase in CA125 at 53 U/ml. 
Careful laparoscopic exploration showed a left cystic ovary without ex-

tra-ovarian veins. Peritoneal cytology was performed and closed cystectomy was 
performed without cystic rupture with laparoscopic bag extraction. The extem-
poraneous examination found a benign mucinous tumor. No additional gesture 
was associated. 

The definitive histology returned with endocervical mucinous cystadenoma of 
the left ovary. 

3. Discussion 

3.1. Epidemiology 

It is difficult to get an exact idea of the incidence of ovarian cysts in the general 
population. The data available in the literature mainly come from cysts that have  
 

 
Figure 4. Left ovarian cyst with several vascularized septa. 
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been operated on and/or data from the pathology anatomy charts. In France, the 
use of the information system medicalization program (PMSI) makes it possible 
to have an approximate incidence of ovarian cysts. 

3.1.1. Incidence in the General Population 
A German study estimated the incidence in general population of benign ova-
rian cysts diagnosed. It was a prospective cohort of 396,000 women, all aged 18 
to 65, asymptomatic. It had an incidence of 16.7%. The median age of diagnosis 
was 28.5 years [3] [4]. 

3.1.2. Incidence in Postmenopausal Women 
The prevalence of simple ovarian cysts, demonstrated by ultrasonography, in 
asymptomatic menopausal women has been estimated to be between 14% and 
18% according to several studies [4] [5]. Modesitt et al. systematically performed 
ultrasounds in a population of 15,106 asymptomatic women over 50 years of age 
for ovarian cancer (NP2) screening [6]. Of these patients, 2763 (18%) patients 
had 3259 unilocular cysts, which were followed for an average of 6.3 years [4 
days - 14 years]. The prevalence of cysts was greater before age 55 (25.1%) than 
at age 55 (14.7%, p < 0.001). 

3.1.3. Incidence in Women of Childbearing Age 
Several studies have estimated the proportion of benign ovarian tumors on en-
dovaginal ultrasound at about 6.6% - 7% in asymptomatic women during pe-
riods of genital activity [7] [8] (NP2). In these two studies, ovarian cysts were 
defined by diameters greater than 25 mm in a series of 335 women [9] and 30 
mm in a series of 428 women, respectively [10]. For the majority of them, these 
benign cysts disappeared spontaneously: disappearance of 82% at 3 months [7], 
and 65%, of those who had persisted after the first menstruation, at 3 months 
[10]. No statistically significant association was found in these statistically sig-
nificant association studies between the presence of cysts and BMI, age, parity 
[8] [10] or smoking [8]. 

3.2. Diagnostic Approach 

3.2.1. Clinical 
Ovarian cysts are most often asymptomatic or responsible for moderate and 
unspecific signs: metrorrhagia, pelvic pain, irregularity of menstrual cycles or 
simple gene, with gravity type. In most published retrospective series, abdominal 
pain is the most common inaugural sign at any age [9]. It was the common sign 
in our three patients. 

In most series, abdominal and pelvic pain is acute in more than half of cases 
[9] [11] [12] [13]. It sometimes associates nonspecific signs with constipation, 
nausea, loss of appetite, fever explained by the tonicity of pulsatility of gonado-
tropins at this time of life. Their management is identified with that of the adult 
[14] [15]. 

In about 20% of the main series, abdominal distension may be caused by a 
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painless mass found on the abdominal palpation associated with some signs of 
compression, dysuria or recent constipation, especially in postmenopausal 
women [9] [11] [12] [13]. This table corresponded exactly to that of our first 
clinical case. 

Ovarian cysts are sometimes discovered in the course of an infertility assess-
ment, the discovery of an endometrioma should cause suspicion of pelvic endo-
metriosis more extensive and requires laparoscopy. 

3.2.2. Morphological Examinations 
 Ultrasound 

Because of its simplicity and cost, ultrasound remains the first-line examina-
tion. The recommendations of the French National College of Gynecologists and 
Obstetricians (CNGOF) 2001 validated the endovaginal use of ultrasound for the 
diagnosis of ovarian masses. 

Ultrasound meets essential quality criteria which must allow by the descrip-
tion a conclusion of the sonographer on the right or left and intra-ovarian loca-
tion or not; it must allow the simple classification of the adnexal mass and allow 
one or more etiological diagnoses to be considered (grade A). 

The nomenclature of the IOTA group has been validated by the International 
Society of Ultrasound in Gynecology and Obstetrics (ISUOG). 

The use of the ultrasound terminology of ovarian tumors defined by the IOTA 
group (grade A) is recommended. Classification of the same group can also be 
used [14] [15] [16]. 
 Doppler 

In descriptive ultrasound semeiology, Doppler adds two types of arguments: 
qualitative vascular mapping; and a quantitative hemodynamic evaluation of the 
circulating fluxes. Mercé et al. [17] confirmed that 90% of malignant tumors had 
central vascularity and that 98% of benign tumors had peripheral vascularity. 
They also found that 100% of cancers had a color Doppler noticeable flow with a 
high frequency endovaginal tube. A color signal was also observed on 83% of 
functional cysts and 52% of organic cysts. It is necessary to know to look for 
Doppler signals in the wall of the cyst, in the partitions and in the vegetations as 
well as in the solid zones. Kinkel et al. validated doppler use in a meta-analysis 
demonstrating its contribution to benign/malignant [18] NP1 discrimination. 

A vascularization index can be measured: the power doppler index or PDI. 
Marret et al. [19] [20] showed that it was discriminating to differentiate benign 
and malignant but that the characterization of the vascular image of the tumor 
with Doppler energy by an expert was superior. The location and distribution of 
the vessels within the tumor is important [21]. Guerriero et al. [22] demonstrat-
ed that the qualitative use of Doppler was more effective for the diagnosis of ma-
lignancy than 2D ultrasound alone, due to better specificity (94% versus 89%, p 
= 0.001), with sensitivity similar (95% versus 98%, p = 0.44). Doppler is often 
now integrated into the models as we will see. 
 Magnetic Resonance Imaging and Computed Tomography 
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MRI and CT are the second-line tests requested after endovaginal ultrasound 
for the characterization of so-called complex or indeterminate masses. For better 
diagnosis, the first and third clinical cases benefited from an MRI and a pelvic 
CT that returned to favor a strong suspicion of malignancy of these cysts. 

MRI provides better tissue characterization than Doppler ultrasound or CT. 
Pelvic MRI during the discovery of an indeterminate mass in ultrasound is 
therefore recommended [23] [24] [25]. The protocol for performing a pelvic 
MRI to characterize an indeterminate or complex adnexal mass must include 
morphological sequences T1 and T2. In the case of a tissue portion, perfusion 
and diffusion imaging is recommended. If there is any doubt as to whether a 
pelvic cystic lesion is ovarian or not, pelvic MRI should be preferred over CT. 
MRI is not a first-line technique for the differential diagnosis between functional 
and organic ovarian lesion. It may be useful in case of doubt in clinical diagnosis 
between polycystic ovary syndrome or ovarian hyperstimulation syndrome and 
multilocular ovarian tumor [26]. A risk-benefit balance should be evaluated on a 
case-by-case basis by the clinician and the radiologist and information should be 
given to the patient. In an emergency setting in pregnant women, pelvic MRI is 
an alternative to CT for exploration of acute pelvic pain in case of doubt clinical 
or ultrasound diagnosis [27] [28] [29] [30]. 
 Biology Report 

The most studied ovarian tumor markers are Cancer Antigen 125 (CA125) 
and Human Epididymis Protein 4 (HE4) [31] [32] [33]. Their performance is 
superior to that of CA19-9, CA72-4 and carcinoembryonic antigen which are no 
longer recommended for the diagnosis of suspected benign ovarian tumors [34] 
[35] [36] [37]. All of our three cases have just benefited from CA125 as an assay 
for tumor markers. 

3.3. Surgical Management 

The management of these suspect cysts must obey these questions: 
Which surgical approach? 
What operative gesture? 
What mode of supervision? 

3.3.1. Which Surgical Approach: Laparoscopy or Laparotomy? 
In all cases, the surgical treatment must favor the laparoscopic approach. It has 
many advantages over laparotomy: decreased parietal complications, infectious 
risk, aesthetic damage, adhesion risk, postoperative pain and hospital stay [1] 
[38] [39]. Laparoscopic treatment should be considered when benign criteria are 
present: fluid or dermoid content, less than 3 thin septa, thin wall (<3 mm), ab-
sence of vegetation, normal doppler, CA125 < 35 U/ml. The critical size beyond 
which laparoscopy is difficult to perform under good safety conditions is dis-
cussed, more commonly accepted, but several teams have shown the possibility 
of treating large cysts by laparoscopy subject to compliance with the rules of 
caution [39] [40] [41]. Our last two cases benefited from laparoscopy because of 
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the tumor size but also criteria of tumor discrimination. 
However, it is important to recognize that this approach is not without onco-

logical risks. They are linked on the one hand to the risk of cancer gone unno-
ticed, and therefore inadequate management, and to the risk of spread either by 
default of treatment or by diffusion related to pneumoperitoneum. Blanc et al., 
In a multicenter, evidence-level study 3, showed that inadequate management of 
cancer not diagnosed by laparoscopy could be an early-stage disseminator or 
underestimate the initial assessment. Of 78 cases of malignant ovarian cysts, 17% 
or 22% appeared benign preoperatively and intraoperatively [41]. In addition, 
numerous clinical cases of trocar port tumor graft have been described after la-
paroscopic laparoscopy [42] and cases of peritoneal dissemination [1] [39] [43]. 
The recent review of Canis et al. [44] takes stock of animal experimental studies 
on the risk of dissemination in surgery. Thus, 6 studies found no significant dif-
ference in the frequency of parietal metastases between the abdominal and lapa-
roscopic pathways [45] [46] [47]. In contrast, four other studies found a signifi-
cantly higher risk of parietal metastases in the laparotomy group [48] [49] [50] 
[51]. Concerning the mechanism of tumor grafts on a trocar orifice, the haema-
togenous pathway seems unlikely [52]. A mechanism for the aerosolization of 
tumor cells that may exist during leakage around the trocar or during rapid ex-
sufflation after removal of the trocar [40] [41] is described. Direct contamination 
seems to be the essential mechanism. The possibility of contamination of trocar 
orifices is directly related to the cell volume of the intra-abdominal tumor [52] 
[53] [54] [55]. This direct contamination may occur during extraction in the ab-
sence of a protective bag [52]. The trocars most frequently contaminated are the 
trocars used by the operator compared to those of the assistant. Tumor grafts on 
trocar orifices are also favored by removal of contaminated trocars and loss of 
pneumoperitoneum [52] [53] [54] [55]. 

Laparotomy may be necessary because of a very high suspicion of cancer with 
extra-ovarian dissemination or intraoperative findings. It is then a median lapa-
rotomy that must be performed. It may also be necessary in case of contraindi-
cation to laparoscopy or difficulties during surgery for a cyst of benign appear-
ance; then a limited size (NP5) transverse laparotomy [39] will be preferred. 

This laparotomy can be proposed from the outset if there is a contraindication 
to laparoscopy or a cyst volume too high ≥10 cm. This laparotomy can also be 
decided if there is a very strong presumption of ovarian cancer during the initial 
assessment or if the management of a suspected ovarian cyst does not seem to be 
feasible under conditions of sufficient safety [39].  
 Place of the extemporaneous examination?? 

The extemporaneous examination is irrelevant in the case of a thin-walled 
cyst, unless the blood level of inhibin is high, in order to exclude a tumor from 
the cystic granulosa. In the presence of exokystic or endocystic vegetations, ex-
temporaneous examination is permitted for the diagnosis of borderline tumor, if 
the pathologist considers himself to be involved in this diagnosis. This examina-
tion was performed in our three patients and allowed to adopt a more logical 
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therapeutic attitude. 
In the presence of solid areas in a benign serous or mucinous tumor, extem-

poraneous examination is permissible to verify the absence of another associated 
tumor, or of a carcinoma focus. In case of association with a known cancer in 
the patient, the extemporaneous examination is lawful on any unusual zone, 
provided that the pathologist is informed of the context. Three meta-analyzes of 
the relevance of extemporaneous examination in ovarian tumors are found in 
the literature [56] [57]. Many local experiments are also reported [58] [59]. The 
literature shows good sensitivity and specificity for the diagnosis of benign le-
sions and cancers in extemporaneous. The extemporaneous diagnosis of border-
line tumors is less effective [16] [17] [18] [19] [22] [23] [24] [27] [28] [29] [30] 
[32], with an average sensitivity of 55% (NP3), although some series report a 
high sensitivity, sometimes even greater than 84% [60] [61]. The greatest diffi-
culties and therefore the poorest results are reported for mucinous lesions and 
large lesions (NP4) [62] [63]. Some publications emphasize the different per-
formances of pathologists specialized or not in gynecopathology in these situa-
tions (NP4) [64] [65] [66]. 

What operative gesture? 
Whichever pathway is the first step, it is important to proceed with a rigorous 

inspection in order not to ignore a malignant lesion: careful inspection of the 
ovaries, tubes and the entire peritoneum in search of possible suspicious 
growths. Peritoneal cytology is performed systematically [1] [39]. 

3.3.2. Conservative or Radical Treatment?? 
In young women wanting pregnancy, the extemporaneous examination finds all 
its interest in this context. Laparoscopy will be performed by performing a 
closed cystectomy with extraction in a sealed bag to avoid the risk of parietal 
contamination. It is logical to avoid ovarian fragmentation as much as possible, 
so as to avoid the risk of dissemination and to facilitate pathological examination 
[1] [39]. This therapeutic attitude was adopted in the second and third patients 
who underwent unilateral adnexectomy and cystectomy with laparoscopic bag 
extraction. 

If the result of the extemporaneous examination is in favor of at least one 
borderline tumor, a laparo-conversion will be made and bilateral adnexectomy, 
omentectomy and multiple peritoneal biopsies will be performed. In the absence 
of a desire for pregnancy, the recommendations will be to perform a hysterect-
omy with bilateral adnexectomy, an omentectomy, a peritoneal biopsy and an 
appendectomy [67]. 

In postmenopausal women, although ovarian function after menopause re-
mains controversial [68] [69], it seems nevertheless limited. There are no formal 
arguments for recommending systematic bilateral adnexectomy after menopause 
even though it is practiced by many authors. It seems legitimate to reduce the 
risk of ovarian cancer (NP2). 

In the Nurse Health Study, the relative risk of ovarian cancer in patients who 
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underwent bilateral oophorectomy was 0.03 for women < 45 years with 95% CI 
[0.01 - 0.14], for women aged 45 to 54 years of 0.04 95% CI [0.01 - 0.16] and for 
patients over 55 years of 0.07 95% CI [0.01 - 0.60] (NP2) [60]. Co-surgical man-
agement may be recommended in the menopause unless the cyst has the mor-
phological, vascular and/or biological characteristics of the malignancy (NP5). 
Hysterectomy, classically associated with laparotomy, is theoretically excluded 
by the laparoscopic management of ovarian cysts. As a result, some authors 
emphasize the need for the associated exploration of the endometrium by hyste-
roscopy and uterine lining abrasion [1] [39] [70]. 

In all cases, during the coeliosurgery these suspicious cysts, an extemporane-
ous examination is recommended and will determine the continuation of the 
operative act. 

In our first case, in addition to menopause, the elements of morphological 
examinations (ultrasound, CT, MRI) and tumor markers were very much in fa-
vor of a malignant cyst. What motivated laparotomy immediately. The extem-
poraneous examination was in favor of a borderline tumor which allowed to 
make complementary gestures. 

If the cyst proves to be malignant at the extemporaneous, a laparo-conversion 
is recommended and the realization of a total hysterectomy and bilateral adnex-
ectomy associated with an omentectomy an appendectomy and the lum-
bar-aortic and pelvic lymphadenectomy [1] [39] [71]. 

3.3.3. What Mode of Supervision 
The follow-up is based on the combination of the clinical examination, the CA 
125 dosage, even if this marker is not very sensitive and not very specific, and 
the endovaginal ultrasound which allows in particular the surveillance of the 
contralateral ovary. 

Follow-up should be closer when the treatment has been conservative since 
the risk of recurrence is increased, especially in case of cystectomy. This fol-
low-up must be carried out without end-of-term, given the sometimes very late 
onset of certain borderline cysts [1] [39]. 

4. Conclusion 

Ovarian cysts should benefit from rigorous investigation. Endovaginal ultra-
sound is the first-line imaging examination. Its association with Doppler makes 
it possible to characterize the vascularization of the mass. MRI and CT are 
second-line exams. CA125 HE4 are the most commonly used tumor markers. 
Laparoscopy is currently the standard surgical technique. The extemporaneous 
examination is of paramount importance, especially since it must determine the 
continuation of the operative act. Laparotomy is indicated in the presence of a 
strong suspicion of malignancy. 
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