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Introduction 
Borderline ovarian tumors (BOTs) are an intermediate state of 

ovarian disease that does not specifically meet criteria for being either 
benign or malignant. The incidence rate of BOTs is 1.4-3.1 per 100,000 
[1]. They are characterized by atypical epithelial proliferation without 
stromal invasion [2]. They exist in various subtypes, including serous, 
mucinous, seromucinous, clear cell, endometrioid and Brenner [3]. 
The first two subtypes account for approximately 95% of borderline 
tumors [4]. Even though most patients with BOT have a good 
prognosis, a minority will get a relapse, either borderline or malignant. 
The recurrence rate of BOTs has been reported to range from 5% to 
33% in different published series [4-7]. The aims of this study were to 
analyze the risk factors of relapse and to compare the type of recurrence 
in patients with borderline tumors treated and followed up at a single 
institution, Salah Azaiez Oncologic institute.

Material and Methods
We performed a retrospective study of 55 patients with BOTs treated 

at Salah Azaiez institute between 2005 and 2015. Retrospective data were 
retrieved from hospital records and patient charts. Seven were excluded 
because of insufficient data, 3 because of concomitant malignancies (2 
breast cancers and 1 gastric cancer) and 10 were eliminated because they 
had invasive implant or stromal microinvasion. A further 4 patients were 
eliminated from our study because of incomplete histological diagnoses 
of their recurrent tumors. Tumors of all clinical stages were reviewed 
and included in the study. Staff pathologists reviewed all cases and 
assisted in the tumor staging according to the International Federation 
of Gynecology and Obstetrics (FIGO) staging system. Operative 
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Abstract
Objective: Borderline Ovarian Tumors (BOTs) have a good prognosis; however, a few BOT patients experience 

the relapse of disease, either borderline or malignant. The aims of this study were to analyze the risk factors of 
relapse.

Methods: This is a retrospective study of 31 patients with confirmed BOTs treated in the Salah Azaiez Oncologic 
institute between 2005 and 2015. 

Results: 31 cases were identified; median age was 43 years. Most of the patients 27 (87%) demonstrated 
stage IA. 8 patients had laparoscopic surgery and they were all treated conservatively. Between 23 patients, 
which had laparotomy, only two cases underwent conservative surgery and the remaining patients had radical 
surgery. Five patients had recurrences (16.13%). The relapse was occurred meanly 62.38 months after the primary 
surgery. Among the 5 recurrent cases, one cancerous transformation and 4 borderline recurrences were detected. 
3 recurrences of 8 Laparoscopic surgery group and 2 recurrent cases of 23 laparotomic surgery groups were 
observed but the statistic result of the relation between laparoscopic approach and higher recurrence rate was not 
significant (P=0.093). 3 recurrences of 10 conservative surgery group and 2 recurrent cases of 21 radical surgery 
groups were observed. However, it did not show significant difference (P=0.175). Mean age of disease-recurrence 
group was 42.8 years whereas the one of non-recurrent group was 46.5 years (P=0.65), age was not risk factor of 
disease recurrence.

Conclusion: Even if age, conservative treatment and laparoscopic technique does not reach the statistic 
significance as a risk factors for recurrence, we can have a definite conclusion. It is necessary to perform more 
randomized controlled trials to confirm such an assumption.

reports were reviewed to confirm intraoperative findings at the time 
of initial surgery. Our statistical analysis therefore involved 31 patients. 
Information collected included patient age, parity, menopausal status, 
CA-125, tumor size, stage (International Federation of Gynecology and 
Obstetrics (FIGO), recurrence, malignant transformation, histological 
type on primary diagnosis and on relapse, site of recurrence, washing 
cytology and intra-operative rupture of tumor on primary surgery, 
surgical modality of primary and secondary surgery (laparoscopy 
vs. laparotomy), surgical category of primary and secondary surgery 
(conservative vs. comprehensive operation), operative extent of 
primary surgery (cystectomy vs. oophorectomy) and patient’s status on 
last follow-up were obtained for analysis. The Chi square test or Fisher’s 
test, when appropriate, were used to compare categorical variables. 
Univariate logistic analysis was performed to identify potential risk 
factors. Statistical significance was defined as p<0.05.

Surgical Procedures
For patients who underwent surgery in our department, the 
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radicality of primary surgery was decided on the basis of the woman’s 
age and her wish to preserve her fertility. As a general rule, in our 
department any surgical specimen is sent for frozen-section analysis. 
Radical surgery consisted of bilateral salpingo-oophorectomy (BSO) 
with or without the uterus. Conservative surgery was defined as 
sparing the uterus and at least one ovary. After successful pregnancies, 
conservative treatment was followed by Radical surgery. Staging was 
considered complete if it included, as a minimum, omentectomy 
with peritoneal biopsies. Patients were provided follow-up care every 
6 months. More intensive closer follow-up was also recommended 
for patients receiving conservative treatment. Follow-up consisted of 
gynecological examination, tumor marker evaluation, and transvaginal 
ultrasound. This study received approval from our in-house institutional 
review board.

Results
Our study included 31 patients, Median age of the patients at 

diagnosis was 43 years old (21-87 years) and 15 (48.38%) patients were 
below 40 years-old at their first diagnosis of BOTs. Seven (22.58%) 
patients were nulliparous. 

Most presented with the following preoperative symptoms: 
abdominal swelling, pain, and abnormal uterine bleeding. Preoperative 
ultrasound examinations suggested a suspicious mass in most patients 
(86.6%). However, for the other patients, the ultrasound examinations 
indicated a unilocular cyst with no signs of malignancy.

The clinical and pathologic characteristics of the entire cohort are 
presented in Table 1.

Most of the patients 27(87%) demonstrated stage IA, two patients 
presented with stage IB, one woman with stage IIB which involved 
the  pouch  of Douglas with non-invasive implants and one woman 
presented stage IIIB which involved bilateral sal pinges, omentum and 
peritoneum with non-invasive implants.

The dominant histopathological subtypes were serous (21 cases; 
67.7%) and mucinous (9 cases; 29%) patients and one patient with 
seromucinous type. Eight (25.8%) cases were treated initially by 
laparoscopic approach, and 23 (74.2%) by lapa rotomy (Figure 1). 
All laparoscopic operations were con servative. Among patients who 
received conservative surgery, only one cases had cystectomy and 
the others undertook unilateral oophorectomy with omentectomie 
and appendectomy. Among 23 patients, which had laparotomy, 2 
cases underwent conservative surgery. 21 (91.30%) patients received 
radical surgery of BOTs with bilateral oophorectomy, omentectomie, 
appendectomy and with or without hysterectomy. In fact, There 
were some debatable cases, two patients underwent BSO without 

hysterctomie; one because she had decompensated cirrhosis with 
a  high risk  of anesthesia, and other patient whose age was 21-year-
old at primary diagnosis of bilateral BOT and she had had bilateral 
salpingo-oophorectomie because she wanted to preserve her uterus 
when discussing about the management of her BOT with the doctor. 
Finally, she had BSO with remaining her uterus. During the mean 
follow-up time of (62.38) months (range 12 to 132 months). Five 
patients have encountered recurrences (16.13%). (Tables 2 and 3) shows 
characteristics of patients with recurrence of disease. In 2 cases relapses 
were intrapelvic: one was ipsilateral, one contralateral ovary and for the 
other were in form of pelvic implants. These patients were managed with 

31 cases

23
laparotomy

21
radical

2
conservative

8
laparoscopic

8
conservative

Figure 1: Diagram of the borderline ovarian tumor patients in terms of the 
surgical approach.

Variables Patients 
characteristics Recurrence Died of 

disease
Died of 

ICD
Number of patients 31 5 1 1

Age
<20 0 0 0 0

20-60 25 (80.6%) 4 1 0
>60 6 (19.4%) 1 0 1

Parity
Nulliparous 7 2 1 0
Multiparous 24 3 0 1

Histological type
Mucinous 9 1 0 1
Serous 21 4 1 0
Mixed 1 0 0 0

Stage
IA 27 4 1 1
IB 2 0 0 0
IC 0 0 0 0
II 1 0 0 0

IIIA 0 0 0 0
IIIB 1 1 0 0

Surgical procedure
Radical 21 2 0 1

Conservative 10 3 1 0
Types of surgery

LS conservative 8 3 1 0
LT conservative 2 0 0 0

LT radical 21 2 0 1
Adjuvant chemotherapy

Yes 2 2 1 0
No 26 3 0 0

ICD: Inter Current Disease; LS: Laparoscopic; LT: Laparotomy

Table 1: The clinical and pathologic characteristics.

Factors Recurrence No recurrence
Mean age (years) 42.8 46.5

Stage, n (%)
I 4 25

≥ II 1 1
Histology

Serous 4 21
Mucinous 1 9

Mixed 0 1
IECA 1 0

Micropapillary 1 0
Stromal Microinvasion 0 0

Invasive implants 0 0
Non-invasive implants 2 1

Table 2: Characteristics of patients with recurrence of disease.

http://www.linguee.fr/anglais-francais/traduction/decompensated+cirrhosis.html
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I, conservative treatment is strongly recommended [12]. In the study of 
Shih et al. [13] risk of recurrence was higher in patients who undergo 
conservative surgery compared with those patients who had radical 
surgery. Nevertheless, they thought that conservative fertility-sparing 
surgery remains a reasonable option in the management of BOT. Uzan 
et al. [12] reported a series of 41 patients treated conservatively for an 
advanced-stage serous borderline ovarian tumor. Their results show 
that conservative surgery can be safely proposed to patients with no 
invasive peritoneal implants who are carefully followed up because 
their prognosis remains good if implants are totally resected [14]. In 
the series reported by Zanetta et al. [6], disease-free survival of patients 
with stage II and III lesions was similar in conservatively or radically 
treated patients. In advanced stage II and III, few study evaluated the 
benefit of conservative treatment because the majority of recurrences 
occur in patients who present with advanced disease when compared 
to early disease [15-17] and especially for those with invasive implant. 
In brief, we believe that conservative attitude is a reasonable approach 
after adequate and complete staging consisting of careful inspection 
of the peritoneal cavity with multiple biopsies, omentectomy and 
appendectomy, followed in some cases by definitive surgery after 
successful pregnancies. Moreover, the overall survival for patients who 
undergo conservative treatment was not affected because most replaces 
may be salvaged by surgery [11,14]. In our study, 3 recurrences of 10 
conservative surgery group and 2 recurrent cases of 21 comprehensive 
surgery groups were observed. However, it did not Show significant 
difference (P=0.175). While lymphadenectomy is part of surgical 
staging in ovarian cancer, it has not been shown to be prognostically 
significant in BOT [15]. In many study, lymph node dissection or nodal 
involvement has no impact on recurrence or survival [13,16,17]. This 
finding provides further evidence that routine lymphadenectomy may 
not be necessary with BOT. In our study, none patients undergoing 
lymph node dissection. The choice between lapartomy vs laparoscopy 
is subject of debate. Some data suggest that overall recurrence is lower 
with complete surgical staging at the time of presentation. Therefore, 
most gynecologist oncologists still consider midline laparotomy as the 
gold standard approach because we could do complete surgical staging 
[18]. However In terms of surgical outcomes, laparoscopic approach 
provides some benefits: Small incisions, quicker recovery time and 
lower risk of adhesions. Favorable oncological results and subsequent 
pregnancies have been reported after conservative management [19,20]. 
In the study of Oh et al. laparoscopic approach was related to higher 
recurrence rate and lower DFS [8]. This is probably due to the higher 
risk of intraoperative tumor rup ture or incomplete staging [8]. Our 
data show no significant difference (P=0.175) between laparoscopic 
approach surgery group and open surgery group. But we can draw a 
significant conclusion because there were none who had laparoscopic 
com prehensive operation. Several factors predictive of replace were 
reported in different studies: Conservative surgery, cyst rupture, tumor 
size, FIGO stage, micro papillary pattern, micro invasion and peritoneal 

a second surgical intervention, only one was conservative (1/5). Among 
patients with recurrence of disease, four revealed recurrent borderline 
tumors and one case developed invasive carcinoma. Invasive relapses 
occurred in one patient (stage IA) who had received conservative 
surgery as treatment of choice based on the clinical presentation. The 
relapse was occurred 120 months. Relapses were peritoneal carcinosis 
localized to the pelvis and she received chemotherapy, 24 months 
after invasive relapses, the patient develops a neoplastic pleurisy and 
she died a short time after. Relapse as a borderline tumor occurred 
predominantly in 4 patients who had initially received conservative 
treatment in 3 and radical in one patient. The mean age of this cohort of 
patients was 44.67 years, with a median time to relapse of 72.4 months 
(range 24 to 122 months). Among 8 patients who had laparoscopic 
conservative surgery group, 3 cases had recurrence. In our data shows, 
that age was not risk factor of disease recurrence. Mean age of disease-
recurrence group was 42.8 years old whereas the one of non-recurrent 
group was 46.5 years old (P=0.65). Moreover, laparoscopic approach 
was not related to higher recurrence rate (P=0.093). 3 recurrences of 10 
conservative surgery group and 2 recurrence cases of 21 radical surgery 
group were observed. However, it did not Show significant difference 
(P=0.175).4 recurrence of 9 serous borderline tumor was occurred and 
one recurrence of 21 mucinous borderline tumor was occurred, no 
significant difference (p=0.472). From 31 patients, two patients were 
died: the first patient has 87-year-old died from septic shock secondary 
to pneumonia few days after her operation for recurrent disease and the 
second died from progression of her recurrent disease. The remaining 
patients are still alive in a complete remission status according to the 
last check up.

Discussion
BOTs are classified as a separate entity within ovarian malignancies 

because of their atypical properties [8]. BOT present tow dilemma: 
frequently, it reaches a younger fertile woman often wishing to attain 
a viable pregnancy and, it presents a height rates of recurrence range 
from 5% to 33% especially when treatment of choice was conservative 
surgery [9]. Hopefully the majority of recurrences of borderline 
tumors may be salvaged surgically but sometimes it transforms to 
ovarian malignancy [9]. The vast majority of clinicians consider radical 
treatment (total abdominal hysterectomy with bilateral salpingo-
oophorectomy and omentectomy) as the best alternative to ensure lower 
risk of recurrence range from 2.5% to 5.7% [10]. In other hand, young 
women wishing fertility make clinicians to hesitate to follow up the 
standard guidelines. As this, many clinicians believe that a conservative 
approach is therefore reasonable, followed in some cases by definitive 
surgery after successful pregnancies [11]. Conservative surgery is 
a subject of debate because is associated with a higher incidence 
of recurrences. When only cystectomy was performed, the risk of 
recurrence was between 12 and 58%. However, such a risk is lower (0% 
to 20%) when salpingo oophorectomy was performed [6]. In early stage 

Age (year) Pathology on 
primary diagnostic stage Initial surgery Time to recurre 

(months) Site of recurrene Treatment after 
recurrent (months)

Histolog  Pathology on 
recurrences  reccure status

36 SBT, non invasive IA Conervative (LS) 120 peritoneal implant Radical Surgery +CT Serousa   
Adénocarcinoma DOD

87 MBT, non invasive IA Radical (LT) 36 peritoneal Surgery MBT, non invasive Died of ICD

21 SBT, non invasive 
MPs III Radical (LT) 122 peritoneal implant Surgery +CT SBT, non invasive NED

32 SBT, non invasive IA Conservative (LS) 60 Same ovary Surgery SBT, non invasive NED
38 SBT, non invasive IA Conservative (LS) 24 contralateral ovary conservative Surgery SBT, non invasive NED

NED: No Evidence of Disease; SBT: Serous Borderline Tumour, MBT: Mucinous Borderline Tumour; IECA: Intraepithelial Carcinoma; Mps: Micropapillary Patterns; CT= 
Cystectomy, DOD: Died of Disease, ICD: Intercurrent Disease; LS: Laparoscopie; LT: Laparotomy

Table 3: Patients with recurrence of disease.
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implant [21,22]. Vasconcelos et al. recommended that patient with 
established risk factors for recurrence such as residual disease after 
up-front surgery and the presence of invasive implants, should be 
particularly advised to undergo more aggressive surgical procedures, 
while patients with micropapillary pattern and stromal micro invasion 
in serous BOT and intra-epithelial carcinoma in mucinous BOT should 
be made careful to these apparent risk factors and act accordingly [9]. 
In the largest series reported to date, they identified that the risk factor 
of recurrence was related to young age, tumor bilaterality and the use 
of a cystectomy suggesting that management of fertility preservation 
(particularly in very young patients) should be associated with a 
meticulously conducted follow-up [11]. In our data, we reported only 
one case (stage III), who had borderline recurrence after 122 months 
from radical surgery. However, invasive relapses occurred in one 
patient (stage IA) who received conservative surgery as treatment of 
choice based on the clinical presentation. The relapse was occurred 
120 months. Relapses were peritoneal carcinosis localized to the pelvis 
and she received second surgery for invasive implant followed by 
chemotherapies, 24 months after invasive relapses, the patient develops 
a neoplastic pleurisy and she died a short time after. The unexpected 
progress of our patient, allows us to ask about the factors related of 
replaces. Long-term follow-up, for 10 years or more after intervention 
for BOTs should be performed [8]. Similarly, Silva et al. [23] suggested 
that patients who were treated by BOTs should be followed for a 
minimum of 10 years to evaluate for recurrence and for 20 years to 
evaluate for survival. In the study of Shih et al. [13], most of relapses 
occur during the first 2 years after surgery, are easily detected with 
transvaginal ultrasound, and can be successfully managed surgically. 
Patients with borderline replace, have a very good prognosis even if 
the secondary surgery is conservative. Conversely, invasive relapses 
are uncommon but connected with poor prognosis. These relapses can 
arise after many years and their diagnosis may not be straightforward. 
These patients, at the time of relapse, will have advanced disease with 
significant pelvic spread and sometimes involvement of metastases to 
lymph nodes. Treatment comprises extensive tumor and pelvic organ 
resection and multiple courses of adjuvant chemotherapy, which are 
often unsuccessful [18]. Most study observed that was a small difference 
in the rate of recurrence between serous and mucinous tumors [24]. 
Our results didn’t show significant difference (p=0.472) between 
mucinous or serous replaces. 

Conclusion
Our data show that the risk of progression to invasive carcinoma 

does exist but is low. Most patients was stage IA it according with 
literature. In this study, total recurrence rate of BOTs was 16.13% is 
higher comparing with other studies. Our study has several limitations, 
the most relevant are relatively small sample size, and none patient had 
laparoscopic com prehensive operation. Finally, even if age, conservative 
treatment and laparoscopic technique do not reach the statistic 
significance as risk factors for recurrence in our study, this factor seems 
to influence the outcome. It is necessary to perform more randomized 
controlled trials to confirm such an assumption.
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