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ABSTRACT 

 

Background:  

Borderline ovarian tumours (BOT) are an intermediate form of neoplasia, between 

benign and malignant and have been classified as epithelial tumours of low 

malignant potential. These particular tumours affect a younger age group than their 

invasive counterparts with an overall survival of 90 - 100%. The present study aims 

to document the experience of a single centre on the management of women with 

borderline ovarian tumours (BOT). 

 

Methods:  

Two hundred and thirteen patients diagnosed and treated with BOT between 1984 

and 2008 were identified through the Gynaecology Oncology database that has been 

in existence since 1984. Details of management, outcome and survival were retrieved 

and data were analysed descriptively and for survival.  

 

Results:  

The median age at diagnosis was 45 years old, with 34 % of patients > 40 years old. 

The incidence of serous BOT (SBOT) was 47.9% (102/213) and   49.3 % (105/213) 

were mucinous BOT (MBOT). Most of the patients were diagnosed in Stage I 83.6% 

(178/213), 6.1%( 13/213) were in stage II and 10.0% (22/213) were stage III. There 

were no patients in stage IV. At the end of the study period 73% (156/213) of the 

women were alive with no evidence of disease. Univariate analysis, indicated that the 

histological subtype of tumour, the type of surgery, the presence of residual disease, 

advanced stage disease, the presence of ascites were all statistically significant in 

affecting survival. Multivariate analysis, however, revealed that only the presence of 

residual disease was statistically significant as a prognostic predictor of poor 

outcome. 
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ABBREVIATIONS 

 

BOT   - Borderline Ovarian Tumour 
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SBOT  - Serous Borderline Ovarian Tumour 
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1.1 INTRODUCTION 

 

Borderline ovarian tumours (BOT) are an intermediate form of neoplasia, between 

benign and malignant (1). They form a separate entity within the group of epithelial 

ovarian tumours, as recognised by the International Federation of Gynaecology and 

Obstetrics (FIGO) in 1961 and the World Health Organisation (WHO) in 1973 (2). 

They have been qualified as tumours of low malignant potential and they constitute 

10-20% within the malignant epithelial ovarian group (3). These particular tumours 

affect a younger age group than their invasive counterparts with an overall survival 

of 90 -100%( 4,5). 

BOT’s are defined by the presence of cellular proliferation and nuclear atypia 

without stromal invasion or an infiltrative pattern. Histologically they are divided 

into serous (50%), mucinous (45%) and other rare subtypes (endometrioid, clear cell 

and Brenner)(6). 

The primary treatment is surgery, which includes a hysterectomy and at least a 

unilateral salpingo-oophorectomy or cystectomy, depending on extent of disease and 

fertility desires of the patient. Given that a third of the women diagnosed with BOT 

are under the age of 40, fertility may often be an issue (7). The low incidence and 

low recurrence or death rates makes it difficult to analyse prognostic factors and 

nearly impossible to perform prospectively randomised trials large enough to 

evaluate therapeutic strategies. 

However very useful information can be obtained from existing databases, which can 

be compared to other centres, at which BOT’s are treated. Consequently our aim was 

to review the available evidence from a database spanning 24 years, thereby auditing 
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the effectiveness of management of women with BOT at our institution. This audit 

could also assist in formulating guidelines for future management of BOT. 

 

1.2 EPIDEMIOLOGY 

BOTs were first described by Taylor in 1929 and frequently occur in younger 

females who want to preserve fertility (8). The incidence of BOT, as quoted by 

European literature, is 1.8 – 4.8 per 100,000 women per year (2). There has been an 

increased incidence of BOTs worldwide with a slightly decreasing incidence in 

ovarian carcinoma. For example, in Sweden they have seen an increase in incidence 

from 1.0 to 5.3 per 100,000 women between 1960 and 2005. This trend may reflect 

more accurate diagnosis of BOT (2).  

BOTs differ from ovarian carcinomas with regard to percentile distribution of the 

different histological subtypes, their lower FIGO stage at diagnosis, excellent overall 

prognosis and higher infertility rates (2). However, from an epidemiological point of 

view, BOT and carcinoma share very close characteristics, therefore to distinguish a 

high risk group associated with BOT is challenging (2). 

The average age of onset is between 20 and 46 years of age and about 25 % of the 

patients are younger than 35 at the time of diagnosis. BOT’s account for 10-15 % of 

ovarian epithelial tumours with a ten year survival rate higher than 95 % and an 80 % 

twenty year survival rate, although 10-15 % will have recurrences and die of the 

disease (8,9). The risk and protective factors are similar to those of ovarian 

carcinoma, except for the association with BRCA genes as BOT is rarely seen in 

women with these mutations (2,3). 

A possible positive influence of Oral Contraception (OC) on the risk of ovarian 

cancer has been discussed since the 1970’s and a number of epidemiological 
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retrospective analyses assessing the risk and protective factors of OC on ovarian 

cancer, as well as large-scale prospective trials have been conducted. The broadest 

review to date was published in 2010 by Cibula et al. and endorsed the findings of 

previous meta-analyses (10). The findings were that the use of OC has a significant 

protective effect on the risk of ovarian cancer and the risk reduction is dependent on 

the duration of use. The exact mechanism of action has not been elucidated. 

The ‘incessant ovulation’ hypothesis proposed by Fatally in 1971 (10) suggests that 

the development of ovarian cancer is a consequence of repeated micro trauma to the 

ovarian surface epithelium during ovulation. He proposed that the repeated DNA 

damage that occurs during ovulation and dysfunction of its recognition and repair are 

crucial for ovarian cancer-oncogenesis. Therefore the inhibition of ovulation seems 

to be the most important factor although suppression of gonadotrophin levels and the 

direct effect of progestin compounds may also play a role. The reduction in relative 

risk (RR) is maintained for several decades but diminishes in postmenopausal 

women and the risk reduction applies to all histological subtypes, including BOT 

with the exception of mucinous tumours  (10). The inhibition of ovulation could 

therefore explain the protective influence of hormonal contraception as well as 

pregnancy and breast-feeding in ovarian cancer development (10,11). 

There are studies that have shown an increase in serous BOTs in women undergoing 

assisted reproduction techniques (ART) which seems to correlate with hormonal 

levels achieved during ovarian stimulation and the damage caused by repeated 

gonadal punctures (3). 
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A number of oncogenes are under investigation to determine their role in the 

pathogenesis of BOT. One study found mutations in the K-ras proto-oncogene to be 

present more commonly in advanced stage presentations (12). 

 

1.3 PATHOLOGY 

The gross pathology of BOT tumours usually consists of unilocular or multilocular 

tumours with or without epithelial proliferations on the outer tumour surface (13,14). 

The World Health Organisation (WHO) defines a BOT as an epithelial ovarian 

tumour exhibiting an atypical epithelial proliferation without destructive stromal 

invasion (6). 

Histologically they can be divided into serous (50%), mucinous (45%) and other 

rarer subtypes (namely endometrioid, Brenner and clear cell tumours). The staging 

system for BOT is the same one used for invasive ovarian tumours (IOTs), which is 

the FIGO classification (15). BOT’s are bilateral in approximately 50% of serous 

BOT’s and in 20% of cases with mucinous BOT. Endometrioid, clear cell and 

transitional cell tumours are almost always Stage 1 and predominantly unilateral (8).  

Fifteen to 40 % of BOTs are associated with peritoneal implants, some of which can 

be invasive and these are thought to have a direct influence on relapse and survival. 

However, non – invasive implants can also result in relapse or progressive disease 

(16). Despite lack of destructive stromal invasion, BOT can also be associated with 

micro invasion, lymph node implants and the peritoneal implants mentioned above 

(15). A diagnosis of micro invasion in BOT is restricted to cases with one or more 

foci of early stromal invasion none of which should exceed 10mm (14). 

A cyst adenoma or cystadenofibroma qualifies as a BOT once it contains more than 

10 % borderline histology (15). 
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1.3.1SEROUS BOT 

Serous BOT’s are often associated with implants (13). Implants can be classified as 

invasive or non-invasive, depending on their histological appearance. Extra-ovarian 

spread rarely presents as bulky metastatic disease. In most cases the so-called 

implants are either microscopic or small macroscopic (<1-2cm) (17). These tumours 

are bilateral in one third of the cases (3). 

In one series, the authors report that 30 % of their patients with serous BOT and 

implants had recurrences, most commonly in the form of serous carcinoma (18).  

The most important prognostic factor seems to be whether peritoneal implants are 

invasive or not (19). The prognosis of patients with noninvasive implants remains 

good if all the peritoneal implants are removed (19). Serous BOTs can be divided 

into two subtypes: typical pattern (90%) and micro – papillary pattern (10%). Serous 

BOT’ s with the typical pattern often present with a unilocular cystic mass with fine 

septa in its interior (3).  

Specific histological features need to be present in order to classify a Serous BOT 

(SBOT) as having a micropapillary pattern, namely: micro papillary pattern must be 

contiguous over > 5 mm or in more than 10% of the tumour. This pattern has a worse 

prognosis, a higher rate of recurrence in the invasive form and greater percentage of 

bilaterality (2, 3).  

1.3.2 MUCINOUS BOT 

A study done by Ji et al. that evaluated the surgical management and outcome of 

Stage I BOT confirmed that Mucinous BOT (MBOT) tends to be significantly larger 

than serous BOT (20). They can have either a unilocular or multilocular cystic 
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structure with fine septa in their interior and intramural nodules (3). Peritoneal 

implants are very uncommon, occurring only in 15 % of these tumours. They are 

divided into two subtypes: intestinal (85 – 90%) and endocervical or mullerian (10 – 

15%). The majority of intestinal types are unilateral and if they are bilateral then a 

primary intestinal cancer should be ruled out. 

Endocervical or mullerian are bilateral in at least 40 % of the cases and 20 – 30% are 

associated with ipsilateral endometriomas or pelvic endometriosis (3). 

 

1.3.3 UNCOMMON BOT 

Uncommon subtypes encompass 3 – 4 % of BOTs. They include endometrioid, clear 

cell, transitional (Brenner) or mixed epithelial tumours (2). Endometriod BOT 

(EBOT) either have an adenofibromatous appearance or a glandular / papillary 

appearance. They arise either from the surface ovarian epithelium or from 

endometriosis and have the potential to progress to low- grade endometrioid 

carcinoma (2). According to the WHO, EBOT can be defined as having atypical or 

histologically malignant endometrioid type glands or cysts often set in a dense 

fibrous stroma without stromal invasion (21). A review done on the management and 

prognosis of EBOT states that staging surgery is not required as most patients 

present with stage I disease but besides that, EBOT carries a good prognosis whether 

treated radically or conservatively. However, with conservative management uterine 

curettage is recommended as EBOT can be associated with synchronous endometrial 

endometrioid adenocarcinoma (21). 

Clear – cell BOTs are characterised by atypical or histologically malignant glands or 

cysts lined by clear or hobnail cells set in a dense fibrous stroma with an absence of 

stromal invasion (2).  
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Borderline Brenner tumours have atypical or malignant features of the epithelium but 

lack stromal invasion. They resemble low – grade papillary urothelial carcinoma of 

the genital tract (2). 

 

1.4 DIAGNOSIS 

BOT’s present in the same manner as other adnexal masses. Patients may complain 

of pelvic pain, dyspareunia and abdominal distension but can also be asymptomatic 

(2). Adnexal masses may be found incidentally at the time of pelvic examination and 

may occasionally also be detected incidentally during routine obstetric ultrasound 

(2).  

One study showed that out of 811 women only 7% showed no symptoms and the 

most common symptoms were abdominal pain or pressure (44%) and general 

abdominal swelling (39%). There was little variation in symptoms across the 

different histologic subtypes of BOT although mucinous tumours were more likely to 

be associated with generalised abdominal swelling than the other tumour types (22).  

In contrast to the above study regarding the frequency of symptoms, a study done by 

Messali et al. showed that 49% of patients did not report any symptoms and the 

diagnosis was usually made when an ultrasound that was done for another reason 

showed a suspicious cyst (1). 

There are no pathognomonic ultrasonic features of BOT; however it is a priority in 

the diagnostic work-up often confirming the presence of a complex adnexal mass (8). 

CA 125 is elevated in 40-50% of patients with Stage 1 disease and in more than 90% 

of patients with advanced stage BOT (8). However, there are no data available to 

support the relevance of serum tumour markers in BOT, for identification of a high-

risk group of BOT, with the exception of advanced- stage disease (12). Tumour 
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markers such as CA125 are most useful for assessing response to chemotherapy, 

where used (9). 

The National Institute for Clinical Excellence (NICE) recommends an ultrasound for 

patients presenting with symptoms suggestive of a malignant ovarian neoplasm and a 

CA125 level more than or equal to 35 IU/ml (2). There was a lot of criticism 

following this guidance as CA125 is often negative in patients with BOT (2). There 

is also a high risk of false positives due to a variety of clinical variables such as 

menstruation, ovulation, endometriosis and liver disease. 

The Risk of Malignancy Index (RMI), developed by Jacobs et al in 1990 is a scoring 

system that is derived from a logistic regression formula that combines menopausal 

status with the CA125 level and ultrasound variables (23).  

In one study that evaluated the diagnosis, treatment and follow up of BOT, the RMI 

missed 73% of the patients with BOT as the performance is poor when applied to 

younger women and with pathology that is difficult to characterise with ultrasound 

(2). 

Macroscopically, it is not possible to differentiate BOT from other tumours. The 

definitive diagnosis is histological. The criteria for diagnosis are: epithelial cell 

proliferation, stratified epithelium, microscopic papillary projections, cellular 

pleomorphism, nuclear atypia and mitotic activity (3). There can be no stromal 

invasion and this is what differentiates BOT from invasive carcinomas. However, in 

10 % of BOT, there are areas of micro invasion, defined by foci of < 5 mm or that do 

not invade the stroma > 10 mm (3). 
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1.5 PROGNOSTIC PARAMETERS 

The prognosis of BOT is generally excellent, however 11 % may recur and 20 – 30 

% of those recurrences may show malignant transformation. To date, there is no 

agreement on the definition of prognostic factors in terms of recurrence as invasive 

disease (2). Different study series have found different variables to be significant 

prognostic indicators in terms of recurrence. 

Morice et al. in 2009 did a retrospective review of 80 patients with SBOT and 

peritoneal implants. The aim of the study was to determine prognostic factors for 

patients with advanced stage disease. They found that the only prognostic factor for 

patients with advanced stage BOT was the type of peritoneal implant (17). They also 

found that the patients’ prognosis with non – invasive implants was excellent, even 

with advanced stage BOT. They concluded that conservative management could be 

discussed in younger patients (18).  

Another group from Turkey agreed with the group mentioned above. They looked at 

estimating the survival times and clinico – pathological variables in patients treated 

for BOT. It was a retrospective audit evaluating 100 patients. Their conclusion was 

that BOT has an overall excellent survival and that patients can be treated safely with 

conservative surgery (24). 

Du Bois et al were part of the AGO Study Group evaluated BOTs over a twenty-year 

period, across 24 German centres found that a higher stage, incomplete staging, high 

residual tumour and organ preservation were independent prognostic factors for 

disease recurrence. Neither micro-invasion, nor a micropapillary growth pattern 

showed any significant impact on outcome in their study (15). 
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1.6 MANAGEMENT OF BOT 

The standard treatment for BOT is surgical. This includes complete comprehensive 

staging by exploration of the entire abdominal cavity, bilateral oophorectomy, 

hysterectomy, infracolic omentectomy, peritoneal biopsies, peritoneal washings and 

removal of all macroscopic suspicious peritoneal lesions. Mucinous tumours also 

require an appendectomy (9) to exclude the appendix as the primary. Non-optimal 

staging in patients with BOT has a poor prognosis because without a deep peritoneal 

exploration there could be invasive implants (20).  

The role of hysterectomy is to exclude intra-uterine disease, albeit rare, it does occur. 

In one study by Menczer et al, removal of the uterus did not improve survival (25). 

The purpose of this study was to assess the frequency of uterine involvement in 

patients with BOT and the effect of hysterectomy on survival. The study group 

comprised 225 patients and a hysterectomy was performed in 65.3% of patients. 

Uterine involvement was found in only 2%. The 13-year survival rate of the total 

group of patients was 85.8% and 88.5% for those with apparent Stage 1 disease. 

There was no survival difference between the overall staged and unstaged patients 

and between patients in stages II-III who did and did not undergo hysterectomy. This 

study therefore concluded the rate of uterine involvement in BOT is low and that 

hysterectomy does not favourably affect survival. The authors, who feel that the 

extension of any procedure without a clear indication seems unnecessary, thus 

question the necessity of hysterectomy in BOT (25).  

 

1.6.1 CONSERVATIVE SURGERY 

Conservative surgery can be defined as preservation of the uterus and at least part of 

the ovary in order to preserve fertility. Data from recent literature are reassuring 
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regarding the safety of conservative surgery. When conservative management is not 

feasible, due to bilateral massive ovarian tumour involvement then at least the uterus 

can be preserved for eventual transfer of frozen embryos, before radical surgery (2). 

However, assisted reproduction does come at a cost, and these patients should be 

counseled thoroughly and extensively prior to surgery and if the options of oocyte or 

embryo cryopreservation are acceptable and affordable then the uterus can be 

preserved. 

 

1.6.2 RADICAL SURGERY 

As mentioned above, radical treatment is defined as hysterectomy with BSO and 

conservative treatment is defined as a surgical procedure with conservation of the 

uterus and salvage of at least a portion of one ovary. Four types of conservative 

surgical procedure are performed: unilateral adnexectomy (UA), UA with 

contralateral cystectomy (UA+CC), unilateral cystectomy (UC) and bilateral 

cystectomy (BC)(26). 

 

1.6.3 INTRAOPERATIVE DIAGNOSIS AND STAGING 

In order to achieve complete FIGO staging a combination of intra operative 

exploration of the entire abdominal cavity should be conducted with peritoneal 

washings, omentectomy and complete resection of all macroscopic suspected lesions. 

Lymphadenectomy is not indicated because the recurrence and survival rates for 

patients with positive and negative lymph nodes are similar. This optimal staging 

allows a correct pathological diagnosis to be obtained and to define a group with a 

higher risk of recurrence (2). General obstetrician- gynaecologists are more likely to 

encounter BOT because of the imprecise clinical findings, than gynaecological 
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oncologists. A patient undergoing surgery for an adnexal mass may have either a 

laparoscopy or a laparotomy depending on several factors including the skill of the 

surgeon (17).  

A study done by Lin et al focused on the adequacy of surgical staging. In this study 

the majority (78%) of BOT were encountered and staged primarily by general 

obstetrician – gynaecologists. Only 12 % of the patients had comprehensive surgical 

staging. General surgeons performed complete staging in 0% of patients, obstetrician 

– gynaecologists in 9% and gynaecological – oncologists in 50 % (27). Surgical

staging of patients found to have BOT remains controversial (17). Some believe that 

the prognosis of these patients is excellent regardless of stage.  

1.6.4 SURGICAL APPROACH (LAPAROSCOPY/LAPAROTOMY) 

Laparoscopy is more frequently used to manage patients conservatively and is 

associated with a higher rate of cyst rupture and incomplete staging (28). A study 

done by Fauvet et al. showed that the type of surgical approach (laparoscopy vs. 

laparotomy) did not seem to influence the progression-free interval or rate of relapse 

(28).  In this study, 149 of the 358 (41.6%) women underwent laparoscopy, 28.2% 

underwent conversion to laparotomy, mainly for suspected ovarian cancer or large 

tumour volume. Conservative treatment and cyst rupture were more frequent in the 

laparoscopy group and the rate of complete staging was lower in this group as well. 

No difference in the recurrence rate was noted between the groups but a higher rate 

of recurrence was noted after conservative treatment. Laparoscopic surgery is known 

to have lower morbidity and fewer adhesions, which are important for fertility (19). 

One study found laparotomy to be the standard of care in BOT as laparoscopy often 

results in rupture and improper staging (4). All laparoscopic procedures should 
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nevertheless be performed by oncologic surgeons who are trained in extensive 

laparoscopic procedures in order to obtain optimal surgical staging and debulking 

(29). 

 

1.7 POSTOPERATIVE TREATMENT 

1.7.1 ADJUVANT TRETAMENT 

To date, there is no clear evidence that chemotherapy can decrease relapse rates or 

improve survival in any subset of patients with diagnosed BOT’s. Poor response 

rates to traditional cytotoxic agents may be explained by the low proliferation rate of 

BOT’s in general (2).  

 

1.7.2 TREATMENT OF RECURRENCES 

When an extra ovarian borderline or invasive relapse occurs then cytoreductive 

surgery as with the primary ovarian cancer should be carried out. Death will occur in 

12 % of those who were correctly treated and in 60 % of those who received 

insufficient treatment (2). Hence, the optimum performance of this surgery is an 

independent prognostic factor that will determine the patient’s survival.  

 

1.7.3 TREATMENT OF INFERTILITY 

Couples in developed countries are increasingly delaying childbearing, and 

preservation of the uterus and the contralateral ovary is routinely practiced in young 

women or those desiring further fertility in their clinical setting (9).   

Spontaneous conception is reported after conservative surgery in 50% of patients 

without deterioration in the survival rate (26). Morice et al did this study and the 

objective was to assess the clinical outcome and fertility in patients treated 
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conservatively for BOT. There were 44 patients of whom 33 had UA and 11 had 

cystectomy (bilateral in 1 and along with contralateral adnexectomy in 5 patients). 

The main outcome of the study was tumour recurrence and pregnancy rates. Tumour 

recurrence rates were 15.1% after adnexectomy and 36.3 % after cystectomy. The 

five patients who had recurrence were alive and free of disease at the time of print of 

this journal. They underwent repeated conservative management. Seventeen 

pregnancies (15 spontaneous) occurred in 14 patients; 13 in patients with stage 1 and 

4 in patients with stage III. The authors concluded that conservative management of 

BOT significantly increases the risk of recurrence but does not affect overall survival 

and that such management offers even patients with advanced disease the chance to 

have a spontaneous pregnancy (26). 

 

1.7.4 TREATMENT OF HORMORMONE DEPRIVATION 

Hormone Replacement therapy (HRT) should be offered to selected patients to 

prevent cardiovascular disease and osteoporosis after surgery. Quality of life is an 

important issue as many of the patients with BOT are young (2).  

 

1.8   FOLLOW - UP 

Regular follow-up is essential for early detection of recurrence in women with BOT 

and is usually a combination of clinical examination and CA 125 levels if indicated. 

Imaging is performed if required based on symptoms and clinical findings. 

Follow up should also occur for a long time as relapses may occur 15 years after 

surgery. Close monitoring is advised for women who were treated with conservative 

surgery because of the high rate of relapse (3). 
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CHAPTER TWO: METHODS 

The Gynae Oncology Database at GSH was used to extract data to perform the audit. 

All patients with cancer that are treated at GSH are registered prior to, during and 

after treatment and have a unique registration number (RT number).   An adult is 

defined as a female patient above the age of 13 years. This is the cut off age for 

referral to tertiary hospitals.  

A study protocol was drafted and sent to the Departmental Ethics Committee for 

approval. Once this was obtained the protocol was approved by the Human Research 

Ethics Committee of the University of Cape Town and the Bioethics Committee of 

Groote Schuur Hospital and the Department of Radiation Oncology.  (See Appendix 

B and C, respectively). 

The specific aims and objectives of this retrospective study were: 

1) To describe the demographic profile of women diagnosed with BOT treated at 

GSH between 1984 and 2008. 

2) To define the surgical and pathological findings of women with BOT seen 

between 1984 and 2008. 

3) To describe the surgical treatment of women with BOT. 

4) To determine the survival probability in relation to different variables 

5) To evaluate prognostic factors in this group of patients using Cox regression 

analysis 

 

Access to the database was gained and it revealed that between 1984 and 2008, 213 

Women with BOT were treated at GSH. A data capture sheet was designed using 

Microsoft Excel with drop down lists with the aim to obtain and record data only 

Relevant to this study (See Appendix A). 
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We then retrospectively evaluated all patients treated at GSH with BOT during 198 

2008 taking into account the following categories: age, date of treatment (i.e. 

surgery), type of surgery, alive or dead, disease free survival, cause of death (if 

known), period of follow up, response to treatment defined as complete, partial, 

stable or progressive. Site of relapse was recorded as well as intervention or 

treatment administered. 

If patients had died, then the date of death and cause were recorded. 

The different surgical modalities were: unilateral oophorectomy; total abdominal  

Hysterectomy, bilateral sapling oophorectomy and omenetectomy (TAH+BSO+O);  

TAH, oophorectomy; bilateral oophorectomy or biopsy only.  

A family history was recorded (yes or no) as well as the stage of BOT, using the old 

FIGO staging classification, which has since changed in 2014 (30). 

The plan was to include race, as it is recorded on the database and could contribute 

toward the descriptive statistics of our patient population; however, the HREC felt 

that it would not benefit our study to include this variable, so race was excluded.  

The last few categories on the data capture sheet was whether the patient had ascites 

or not, and whether the Ca125 was elevated or not. 

The inclusion criteria included women over the age of 13 treated with BOT at GSH 

between 1984-2008 and who were registered on the gynae-onclolgy database. 

The exclusion criteria would be women with any other malignancy and the need for  

Previous chemotherapy or radiotherapy. 

For data analysis, the data was imported from Excel into Stata 12.  

Descriptive and survival statistics were calculated. Kaplan – Meier curves were 

generated and illustrated survival probability for the univariate categories of survival 

probability by: age, histological subtype, stage, treatment type, residual disease, 
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treatment sequence, by the presence or absence of ascites and by whether Ca125 was 

raised or not. Univaraiate and multivariate Cox Regression models with backward 

variable selection procedures as well as Kaplan – Meier estimates to explore the 

different covariates on overall survival (OS). The chi – square test was used to 

compare categorical variables. 

 

Ethical considerations 

This retrospective observational study should be deemed minimal risk as it poses 

minimal risk to subjects and confidentiality is not breeched.  

According to the Health Act No. 61 and the WMA Declaration of Helsinki 2013, 

ethics approval must still be sought for a retrospective clinical audit but it is not 

necessary to get individual patient consent to use non-identifiable private information 

in research (31,32).  

 Patients were not identified therefore their consent was not required. The database is 

located in the Department of Radiation Oncology and is registered with the Human 

Research Ethics Committee (HREC) (R016/2013). 
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CHAPTER THREE: RESULTS 

Descriptive statistics 

Between 1984 and 2008, 213 women with Borderline Ovarian Tumours (BOT) were 

entered into the Gynae-Oncology Database at Groote Schuur Hospital (GSH). The 

median age was 45 years of age (range 17.3– 83.1 years). Figure 1 shows the age 

distribution of the women, with 34% (73/213) diagnosed under 40 years of age.  

Figure 1: Age distribution among 213 women 

At the end of the study period 73% (156/213) of the women were alive with no 

evidence of disease, 1.4% (3/213) were alive with disease, 5.6 % (12/213) had died 

of cancer and 15.0% (32/213) died of other co-morbidities. There was no information 

on 10 patients. 

In terms of response to treatment, 93.4% (199/213) had a complete response (CR) to 

treatment. In 1 case response to treatment was not evaluable (NE). In 2 patients there 

was no response (NR). There was progressive disease in 5 patients (PD) and 6 
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patients showed partial response (PR). Seven women relapsed, two at distant sites 

and 5 loco-regional recurrences.  

Survival statistics 

Death by age 

With univariate analysis there was no difference in survival by age (p = 0.3)  

Figure 2 shows the Kaplan Meier curve for survival probability by age. 

 

Figure 2 – Kaplan Meier Curve; Survival probability by age 

There were 44 deaths in total; 12 cancer related and 32 women died from other non-

cancer related causes. The majority of women who died were over the age of fifty i.e. 

64% (28/44) of whom 75% (21/28) died from non-cancer related causes and 7 

women died from cancer-related deaths. 

Three women under the age of 30 died - 1 from cancer and 2 from other causes. 

There were 13 deaths in the 30-49 age group of whom 4 were cancer related. 
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Figure 3: Graph illustrating deaths by age group and causes 
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Survival probability by Histologic subtype 

In terms of histology 47.9 % (102/213) had a mucinous BOT, 49.3%( 105/213) were 

serous papillary and 6 patients had other histology (4 endometrioid, 1 Brenner and 1 

mixed). Of the 44 deaths, 23 were in women with mucinous tumours of which 47.8 

% (11/23) died of cancer related causes. Outcome in women with mucinous tumours 

was significantly worse compared to women with serous tumours (p = 0.01). 

Figure 4. Kaplan – Meier Curve: survival probability by histological subtype of 

BOT
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Survival probability by Stage 

In terms of stage, 83.6% (178/213) of the patents were in Stage I, 6.1% (13/213) 

were in stage II and 10.0% (22/213) were stage III. There were no patients in stage 

IV. Of those in Stage I, 65.2% (116/178) were stage Ia, 0.6% (7/178) were in stage 

Ib and 30.3% (54/178) were stage Ic. Of those in stage III, 2.7 % (6/22) were IIIc.  

Of those in stage I, only two women died of cancer. In stage II, 3 women died (two 

were cancer related) and in stage III 9 women died, 8 from cancer related causes 

(p=0.0000 which is highly statistically significant in univariate analysis.  

Figure 5. Kaplan Meier curve according to stage 

 

 

 

 

 

 

 

 

 

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00

Pr
ob

ab
ilit

y

0 20 40 60
Months

stagenew = 1 stagenew = 2
stagenew = 3

 



29	
  

Survival probability by Treatment type 

All 213 women underwent surgical procedures, of whom 48.4% (103/213) had 

standard surgery which was a total abdominal hysterectomy plus bilateral salpingo- 

oophorectomy with omentectomy (TAH, BSO, O). A further 13.6 % (29/213) 

underwent TAH and BSO without omentectomy. 

A unilateral oophorectomy was performed in 26.8 % (57/213) and BSO was 

performed in 8.9% (19/213). Five women had either biopsy only (Bx) or 

omentectomy only (O). There were 17 deaths in women who underwent 

TAH+BSO+O, only three were cancer related. There were five deaths recorded in 

women who underwent BSO only and 

there were no deaths in women who underwent USO only. For purpose of this 

analysis, USO and BSO were grouped together and the differences in survival by 

different surgical interventions were highly statistically significant (p = 0.0000) with 

more radical surgery being associated with the best outcome. 

Figure 6. Kaplan Meier Curve by Treatment type 
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Survival probability by Residual disease 

The amount of residual disease post surgery was recorded in 212 women. There was 

no residual disease (RD) in 86.3% (183/212). In 9 women there was < 2 cm of RD 

and in 20 women there were > 2cm of RD. Of the 7 women with RD of >2cm that 

died, all deaths were cancer related. Among women with <2cm of RD, there were 5 

deaths; 3 due to cancer. There were 2 cancer related deaths in females with no RD (p 

= 0.00), which is highly statistically significant. 

Figure 7. Kaplan Meier curve of survival by residual disease post surgery 
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Survival probability if CA125 was elevated or not 

A Ca125 was available in 205 of patients in the database. The tumour marker was 

increased in 42.4% (87/205) of patients and was normal in 57.6% (118/205). 12 

women with increased Ca125 died; of which 5 were cancer related 41.7 % (5/205). 

Of the women with normal Ca125 levels there were 31 deaths of which 22.6% 

|(7/31) were cancer related deaths. The difference in survival is not statistically 

significant with p = 0.94.  

Figure 8. Kaplan Meier survival curve by whether an elevated CA 125 was 

detected or not 
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Treatment sequence 

Of the 213 patients, the vast majority were treated with surgery only; 98% (209/213). 

3 patients received adjuvant chemotherapy and 1 patient received adjuvant radiation. 

All 3 patients who received chemotherapy died of cancer, as did the one patient who 

received radiotherapy (p = 0.0000) which is highly statistically significant.  

 

Survival probability by presence or absence of Ascites

 

Figure 9.Kaplan Meier curve – survival probability by presence of ascites 

The presence of ascites was noted in 3.6% (29/213).  Of the women who had ascites, 

there were 11 deaths; 8 of them cancer related. The difference in survival in women 

with or without ascites is highly significant with p = 0.0000. 

Table one shows the crude and adjusted Hazard Ratios of different variables. On 

univariate analysis histology, stage, type of surgery performed, residual disease and 

ascites were all associated with survival. However, using Cox proportional (Hazard 
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Ratios) HRs the only variable that remained statistically significant was the amount 

of residual disease after surgery, but with wide confidence intervals most likely 

related to small numbers of patients. 
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Table 1. The association between key variables and disease specific survival 

estimated by Cox’s proportional hazards ratios (crude and adjusted) and their 

95%CI’s among 213 women  

Variable N Person 

time 

(month

s) 

Failure

s 

Rate 

(95%CI) 

/1000 

person-

months 

Crude HR Adjusted 

HR* 

Age group 

(years) 

<40 72 10229.5 3 0.2(0.09-0.9) 1.0(referenc

e) 

40-49 51 6803.0 1 0.1(0.02-1.0) 0.5(0.05-

4.4) 

50+ 90 8753.5 8 0.9(0.5-1.8) 2.3(0.6-8.7) 

Histology 

Serous 10

5 

14084.5 1 0.07(0.01-

0.5) 

1.0(referenc

e) 

Other 6 697.0 1 1.4(0.2-10.1) 16.9(1.1-

270.7) 

Mucinous 10

2 

11004.5 10 0.9(0.5-1.7) 10.8(1.4-

84.5) 

Stage 
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Variable N Person 

time 

(month

s) 

Failure

s 

Rate 

(95%CI) 

/1000 

person-

months 

Crude HR Adjusted 

HR* 

1 17

8 

21916.5 2 0.02-0.4) 1.0(referenc

e) 

1.0(referenc

e) 

2 13 1824.0 2 1.1(0.3-4.4) 13.9(2.0-

98.6) 

3.0(0.1-

100.1) 

3 22 2045.5 8 3.9(2.0-7.8) 41.4(8.7-

195.3) 

1.5(0.03-

67.4) 

4 0 0 0 - - - 

Surgery 

TAH+BSO+

O 

10

3 

12402.5 3 0.2(0.08-0.8) 1.0(referenc

e) 

1.0(referenc

e) 

Uni/bi 

OOPH 

76 9175.0 5 0.5(0.2-1.3) 2.3(0.5-9.6) 1.2(0.2-6.3) 

Bx only 3 284.5 1 3.5(0.5-25.0) 23.9(2.4-

231.3) 

2.0(0.2-

24.9) 

OM only 2 111.0 1 9.0(1.3-64.0) 23.9(2.4-

231.3) 

1.9(0.1-

28.2) 

TAH+OOP

H 

29 3813.0 2 0.5(0.1-2.1) 2.4(0.4-

14.2) 

0.6(0.1-4.7) 

Residual 
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Variable N Person 

time 

(month

s) 

Failure

s 

Rate 

(95%CI) 

/1000 

person-

months 

Crude HR Adjusted 

HR* 

Nil 18

3 

22839.5 2 0.09(0.02-

0.4) 

1.0(referenc

e) 

1.0(referenc

e) 

<2 20 2664.0 3 1.1(0.4-3.5) 14.0(2.3-

83.8) 

8.3(0.3-

251.7) 

>2 9 218.5 7 32.0(15.3-

67.2) 

206.7(41.3-

1033.8) 

117.5(1.9-

7322.1) 

Marker       

Ca125 87 8893.0 5 0.6(0.2-1.4) 1.0(referenc

e) 

 

NS 11

8 

15757.0 7 0.4(0.2-0.9) 1.0(0.3-3.0)  

Rx seq       

1 or 11 20

9 

25623.0 9 0.4(0.2-0.7) 1.0  

14 3 131.0 2 15.3(3.8-

61.0) 

23.3(4.9-

109.7) 

 

142 1 32.0 1 31.3(4.4(221.

8) 

35.6(4.2-

297.5) 

 

Ascites       
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Variable N Person 

time 

(month

s) 

Failure

s 

Rate 

(95%CI) 

/1000 

person-

months 

Crude HR Adjusted 

HR* 

N 18

4 

23695.5 4 0.2(0.06-0.4) 1.0 1.0 

Y 29 2090.5 8 3.8(1.9-7.6) 16.6(5.0-

55.3) 

1.1(0.1-

11.0) 

*Adjusted for age (single years) and other factors for which estimates appear   

Statistically significant findings are shown in bold; HR: Hazard Ratio 
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CHAPTER FOUR: DISCUSSION AND CONCLUSION 

In our study, the median age of patients with BOT was 45 years with 34% being 

diagnosed under age of 40, supporting the literature that BOTs occur more frequently 

in young adults.  In a retrospective study done by Gungor et al., the mean age at 

diagnosis was 40.6 (5). Our study correlates with international data regarding age 

distribution of patients (see Figure 1: Age distribution among 213 women). 

The youngest patient was 17 years old when she was diagnosed, had Stage I a 

MBOT and had a unilateral oophorectomy and then a second surgery (restaging 

surgery) in which an omentecomy was done. This patient had a complete response 

and last follow up was in 2010. In contrast, a study done by Uzan et al., the median 

age was 29 (7) .  

Morice et al. did a review looking at the results of epithelial malignant and 

borderline ovarian tumours and proposed that conservative management could be 

performed in patients with BOT in order to preserve fertility potential (33|). He 

concluded that this management would not affect survival in these patients. There is 

a place for conservative management in younger women who have not completed 

their childbearing, and it appears safe to carry out conservative surgery as long as 

they do not have invasive implant as well. These patients must also agree to remain 

under very close monitoring to ensure early diagnosis and treatment, should they 

have any recurrences. 

In terms of current status, at the end of the study period, 73% were alive with no 

evidence of disease, 1.4% were alive with disease and 5.6% (12/213) had died of 

cancer. There was no information on 10 patients. One patient that died was treated at 

the age of 39, had stage I a, had TAH and oophorectomy but relapsed 5 years after 

initial surgery with metastases to lungs. This illustrates that even patients with early 
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stage disease can relapse.  Another patient that died of cancer was diagnosed at age 

34, had TAH, BSO and O, had progressive disease and still had relapse 2 years later 

and died. She had surgery with chemotherapy and radiation therapy and was stage III 

b. BOTs can be aggressive at times and is unresponsive to chemotherapy (3). In 

terms of response to treatment, 93.4% had complete response to treatment, 5 patients 

had progressive disease and 7 women relapsed. Two at distant sites and 5 loco – 

regional. 

With univariate analysis there was no difference in survival by age (p = 0.3) Figure 2 

shows the Kaplan Meier curve for survival probability by age.  

In terms of histology 47.9 % (102/213) had a mucinous BOT, 49.3%( 105/213) were 

serous papillary. This differs from most international data where SBOT occur more 

frequently (2,3). Six patients had other histology (4 endometrioid, 1 Brenner and 1 

mixed). Of the 44 deaths, 23 were in women with mucinous tumours of which 47.8 

% (11/23) died of cancer related causes. Outcome in women with mucinous tumours 

was significantly worse compared to women with serous tumours (p = 0.01)(see 

Figure 4. Kaplan – Meier Curve; survival probability by histological subtype of 

BOT).  This is not in keeping with a recent study done by Avril et al., looking at the 

histopathologic features of ovarian BOT. They found that histopathologic parameters 

were not predictive of BOT recurrence (14).  

In terms of stage, 83.6% (178/213) of the patents were in Stage I. Our findings are in 

keeping with the literature in that most BOT are diagnosed in the early stages, which 

is one of the reasons why they have a better outcome and no patients were diagnosed 

with stage IV disease. 
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Of those in stage I, only two women died of cancer. In stage II, 3 women died (two 

were cancer related) and in stage III 9 women died, 8 from cancer related causes 

(p=0.0000 which is highly statistically significant in univariate analysis)(see Figure 

5. Kaplan Meier curve according to stage). This illustrates that the higher the stage, 

the potentially worse the outcome, as many authors have reported that staging is 

important as it has been shown to be a significant prognostic factor (24). 

All 213 women underwent surgical procedures, of whom 48.4% (103/213) had 

standard surgery which was a total abdominal hysterectomy plus bilateral salpingo- 

oophorectomy with omentectomy (TAH, BSO, O). A further 13.6 % (29/213) 

underwent TAH and BSO without omentectomy. Laparoscopy was not performed on 

any of these patients.  

A unilateral oophorectomy was performed in 26.8 % (57/213) and BSO was 

performed in 8.9% (19/213). Five women had either biopsy only (Bx) or 

omentectomy only (O). There were 17 deaths in women who underwent 

TAH+BSO+O, only three were cancer related. There were five deaths recorded in 

women who underwent BSO only and  

there were no deaths in women who underwent USO only. For purpose of this 

analysis, USO and BSO were grouped together and the difference in survival by 

different surgical interventions were highly statistically significant (p = 0.0000) with 

more radical surgery being associated with the best outcome (Figure 6. Kaplan Meier 

Curve by Treatment type).  

As it is known, persistence or recurrence rates are higher with more conservative 

surgery, and our data confirms this. A study done by du Bois et al. showed that a 
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higher stage, incomplete staging, tumour residuals and organ preservation were all 

independent prognostic factors for disease recurrence (15).  

The amount of residual disease post surgery was recorded in 212 women. There was 

no residual disease (RD) in 86.3% (183/212). In 9 women there was < 2 cm) of RD 

and in 20 women there were > 2cm of RD. Of the 7 women with RD of >2cm that 

died, all deaths were cancer related. Among women with <2cm of RD, there were 5 

deaths; 3 due to cancer. There were 2 cancer related deaths in females with no RD. 

The p = 0.00 which is highly statistically significant (see Figure 7. Kaplan Meier 

curve of survival by residual disease post surgery). The study done by du Bois et al is 

one, if not the largest and was also a retrospective – prospective study. Their findings 

regarding prognostic factors are mentioned above. They also claim their findings on 

staging quality and residual disease to be provocative (15). Residual tumour has 

rarely been analysed and where it has, has been shown to be a negative prognostic 

indicator, as is the case with our data. Hence, again this proves that the more radical 

the surgery, the better the outcome. 

A Ca125 was available in 205 of patients in the database. The tumour marker was 

increased in 42.4% (87/205) of patients and was normal in 57.6%( 118/205).  

Of the women with normal Ca125 levels there were 31 deaths of which 22.6%|(7/31) 

were cancer related deaths. The difference in survival is not statistically significant 

with p = 0.94. A serum CA125 levels have been widely used to differentiate between 

benign and malignant ovarian neoplasms. Overall sensitivity and specificity range 

between 50 % - 100% but the positive predictive value remains < 10 % in most 

studies (24).  
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The presence of ascites was noted in 3.6% (29/213).  Of the women who had ascites, 

there 11 deaths; 8 of them cancer related. The difference in survival in women with 

or without ascites is highly significant with p = 0.0000.  

Of the univariate analysis, in our study, we found the presence of ascites, histological 

subtype (MBOT), the presence of residual disease; the type of surgery performed and 

advanced FIGO stage to be statically significant in affecting survival probability. 

Age and elevated CA125 were not statistically significant. 

Using Cox proportional (Hazard Ratios) HRs the only variable that remained 

statistically significant was the amount of residual disease after surgery (see Table 1. 

The association between key variables and disease specific survival estimated by 

Cox’s proportional hazards ratios (crude and adjusted) and their 95%CI’s among 213 

women). 

Clear guidelines exist for the management of ovarian cancer, while less clear 

guidelines exist for the management of the more rare, less lethal and less researched 

BOT.  

At GSH we have at our disposal a database, spanning twenty-four years that 

documents the clinical staging, treatment and outcomes of women with 

gynaecological cancer. BOTs may have a very long natural history and can recur up 

to twenty years after initial diagnosis; therefore long-term evaluation is required to 

better elucidate the natural history of these tumours. This study was done as an audit, 

using information available to us to determine whether our management differs from 

other centres locally and internationally. 

We have found however, that our patients with BOT have a good overall survival 

and were able to predict that having residual disease is associated with poor outcome. 
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The limitations of this study is that it is a retrospective study, using the existing 

database only with the information currently recorded and there was no information 

on ten patients. We could not investigate clinical parameters such as disease 

symptoms, history of gravidity, history of contraception, accompanying medical 

illnesses or suggested risk factors like obesity or smoking.  There exists the potential 

to further this current study by adding a prospective cohort study component to it, by 

active follow up and pathology review. Analysis of prognostic factors and clinical 

course may also help in the design of future prospective studies, as most of the 

current studies on BOT have been done retrospectively. 
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CONCLUSION 

Younger women are more likely to be diagnosed with BOT than with ovarian 

carcinoma, and choosing the best treatment for these patients can be a challenge.  

Further investigations are encouraged in order to better clarify the specific roles of 

the different predictive factors for relapse.  BOT represents a wide spectrum of 

tumours with different biological potential and uncertain malignant potential. There 

are no precise prognostic or predictive markers to clearly distinguish between 

tumours of purely benign behaviour and those with risk of malignant transformation 

therefore oncologic safety must always be balanced against less radical fertility-

sparing treatment. 

In conclusion, this study stresses the importance of complete staging of BOT in order 

to prevent peritoneal relapse, some of which may be invasive. Complete staging 

enables clinicians to discover the presence of invasive implants. Based on the 

findings of this study, we suggest performing complete comprehensive staging 

surgery in patients diagnosed with BOT. the more radical the surgery, the better the 

outcome, particularly if debulking successfully achieves no residual disease.  

The prognosis of BOT correlates with tumour related factors. The balance between 

recurrence risk and organ preservation and fertility – sparing surgery is an important 

issue deserving further research. 
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APPENDICES 
Appendix A  

The data capture sheet was done using Microsoft Excel and is separately attached, as 

it could not be formatted into this document. However the various categories 

included in the data capture sheet, as well as the drop down list of options can be 

found below. 

The different categories are: 

• AGE, options are  < 30 = 1

30 -39 = 2 

40 – 49= 3 

50 + = 4 

• RTN = Unique registration number on the gynae-oncology

database

• ENTRY =DATE OF SURGERY

• CS = CURRENT STATUS, OPTIONS ARE: A-NED = Alive, no

evidence of disease; Lost = cannot track patient; D-oth = dead

from other cause, not cancer related; A- dis = alive with disease

• LFU = last follow up date

• Resp = response to treatment. Different options are:

CR= complete response 

PR = partial response 

SD = stable disease 

PD = progressive disease 
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• NE = non evaluable

• CRDATE = date of complete response

• RELDATE – date when relapse noted

• RELSITE - site of relapse:  distal, local or regional.

• RXREL - treatment related, type of treatment

Namely1. Surgery 

2. External beam radiation

3. Brachy therapy

4. Chemotherapy

5. Hormonal treatment

6. TLC

• DATE DEAD= date of death

• RXSTART- usually date of surgery

• RXEND- usually the date of surgery unless other modalities were

used

• RXSEQ= treatment sequence. Type of therapy in code (see no 10

above)

• SURG – type of surgery performed

1. Uni OOPH (unilateral oophorectomy)

2.TAH+BSO+O (total abdominal hysterectomy, bilateral

salpingo oophorectomy and omentectomy) 

3.TAH+OOPH (total abdominal hysterectomy and

oophorectomy) 

4.Bil OOPH (bilateral oophorectomy)

5. Biopsy only (biopsy only)
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5. 

• FAMHIST =family history. Options are YES (Y) OR NO (N)

• STAGE – STAGE OF OVARIAN CANCER USING THE OLD

FIGO CLASSIFICATION

STAGE I 

Ia 

I b 

Ic 

STAGE 2 

IIa 

IIb 

IIc 

STAGE 3 

IIIa 

IIIb 

IIIc 

STAGE 4 

IV a 

IV b 

• Ruptured= cyst ruptured, Yes (y) or no (n)

• CYTOL= cytology positive, Yes (Y) OR NO (N).

• ASCITES = Ascites present, yes (Y) or No (N).

• MARKER = Tumour marker
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• Options are:  NS = not specified,  

   CA125   

   OTHER 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



54	
  

Appendix B 



55	
  

Appendix c 



56	
  



	
   57	
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



	
   58	
  

 

 

 

 

 

 

 

  

       

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



59	
  



60	
  




