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Abstract


First described by Taylor in 1929, borderline ovarian tumours are characterized by cellular stratification, architectural atypia, papillary excrescenses, have no histological evidence of stromal invasion, but can be associated with peritoneal implants.  They account for 10-15% of ovarian epithelial tumours and frequently occur in younger women who want to preserve their reproductive function.  The most common histologic type is serous, the others being mucinous, endometrial, clear cell and transitional cell. The latter three are very uncommon.  Approximately 65-70% of all serous and 90% of all mucinous borderline tumours are stage 1, with extraovarian spread, in the form of peritoneal implants, occurring in the rest.  Serous borderline tumours are bilateral in about 50% of cases and in about 20% of cases with mucinous borderline tumours.  Endometriod, clear-cell and transitional cell tumours are almost always stage 1, and almost exclusively unilateral.  The peritoneal implants are classified as non-invasive or invasive depending on their histological appearance, and in any individual patient may be purely non-invasive, invasive or a combination of both.  Mucinous borderline ovarian tumours are further classified into intestinal or endocervical types, according to the nature of the cell types.  Microinvasion in borderline ovarian tumours, although described, is a controversial subject and is said to occur in about 10% of cases, and especially so in pregnant women.  It is defined as a foci less than 3mm in diameter with infiltration into the stroma as single cells, nests of cells or papillae.  Although the data is derived from only small studies, it appears that microinvasion does not change the patient overall prognosis, although if combined with extraovarian spread, it may be an adverse prognostic factor.    

There are no pathognomonic ultrasonographic features associated with borderline tumours.  Nevertheless, ultrasonography is a priority in the diagnostic work-up, not uncommonly confirming the presence of a complex ovarian mass in one of the adnexum.  CA125 is elevated in 40-50% of stage 1, and >90% in patients with advanced stage serous tumour and in about 50% of patients with stage 1 mucinous tumours.
Introduction

The ethos of managing women with borderline ovarian tumours should consider, over and above the definitive surgery, the concepts of comprehensive surgical staging, adequate tissue sampling and adequate follow-up time.  Standard treatment is total abdominal hysterectomy, bilateral salpingo-oopherectomy peritoneal cytology, ascitic fluid for cytology, omentectomy and multiple peritoneal biopsies.  However as already mentioned, patients with borderline ovarian tumours tend to be younger than women with invasive ovarian cancer, and for many of these women, fertility may be a priority.  In such cases, primary fertility sparing surgery with accompanying surgical staging is an appropriate option and should be a readily considered interventional strategy, which has been shown to have good outcome.  

Unilateral salpingo-oophorectomy should be the first choice in women wanting to maintain reproductive function, if the tumour is deemed to be confined to one ovary only.  Compared to ovarian cystectomy, it has a lower recurrence rate.  Ovarian cystectomy is also a viable option in managing younger patients desirous of further children, particularly if there is bilateral disease and there has been a contralateral adnexectomy.  Ovarian cystectomy in the presence of unilateral disease, or bilateral ovarian cystectomy when both ovaries appear involved would be reasonable options in the younger patients.  Recurrence in the ipsilateral or contralateral ovary is about 10-19%.  Even if it were to occur, additional surgery will in the overwhelmingly majority of cases provide excellent survival.  Most studies show very few patients die from the recurrent disease after fertility-sparing surgery.  Even in advanced stage disease, fertility-sparing surgery can be performed, provided all other visible disease is removed surgically with the primary aim being to minimise as much as possible any amount of residual disease after the primary surgery is complete.  In addition to all the above, appendectomy and careful exploration of the gastrointestinal tract must be performed in all patients with mucinous borderline tumours.  Spontaneous pregnancies with good outcome have been described in women who have had fertility sparing surgery, although induction of ovulation to fall pregnant is often required.  IVF may be a very acceptable option, and has recently been shown to have very satisfactory success rates.  At present, there is no evidence of any adverse effect of pregnancy on the course of the tumours.  Interestingly, from an epidemiological point of view, lactation appears to decrease the incidence of borderline ovarian tumours although this is not seen with the oral combined contraceptive pill.

The issue of comprehensive surgical staging in patients with borderline tumours, despite being advocated, remains highly controversial.  Survival generally is excellent irrespective of stage, with very little benefit in survival being evident in women not comprehensively staged at surgery versus women who have been comprehensively stage irrespective of the primary surgery performed.  The question of whether a pelvic lymphadectomy should routinely form part of a surgical staging is not clearly defined, although there are 3 factors drawn from the published literature which I feel, allow some choice to the issue.  Accurate estimates of the incidence of lymph node metastases is lacking although reports vary from 9-15%, for all stage disease, lymph node sampling does not seem to provide additional prognostic information in patients with obvious extraovarian disease, whilst recurrence in lymph nodes is most unlikely even if the nodes are not sampled.  It is with this in mind that it may be prudent to adopt a middle-of-the-road attitude and in addition to the primary surgery, perform cytological washings, omentectomy and multiple peritoneal biopsies without the pelvic lymphadenectomy as the surgical staging.  Removal of lymph nodes plays a role as part of the surgery if the nodes are enlarged.

For women with stage 1 disease, surgery alone is the principal treatment, with resection of the primary tumour or tumours being the primary aim.  Cure rates for women with stage I disease is 99%, although long-term follow-up is necessary to determine the true recurrence rate.  Having mentioned it previously, it is important to bear in mind that recurrence is greater in women who have had fertility sparing surgery as their definitive treatment.  In women with advanced stage disease, factors that determine prognosis include age at diagnosis, FIGO stage, residual disease after primary surgery, type of peritoneal implants in women with serous type, presence of microinvasion and micropapillary pattern in the primary tumour.


The type of peritoneal implants will impact greatly on prognosis of women with stage II-IV disease.  Approximately 18% of women with stage II-IV disease associated with non-invasive peritoneal implants will develop recurrence, whilst 6% will die because of the tumour.  About 36% of women with stage II-IV disease associated with invasive implants, will develop recurrence and 25% will die because of the tumour.  Recurrences, which may occur many years later, are either borderline or low-grade serous carcinomas.

Recently, the entity “micropapillary serous carcinoma” has been introduced to describe a cohort of patients with serous borderline tumours whose primary tumour contains areas of filiform or cribiform formations or both.  Micropapillary  pattern is said to be more commonly associated with higher frequency of exophytic surface tumour, invasive rather than non-invasive implants, bilateral ovarian tumours, higher recurrence rates and higher mortality rates.  Widespread high grade atypia within the micropapillary or cribiform growth pattern is by definition a conventional papillary serous carcinoma and not a micropapillary or typical borderline tumour.  Some authors tend to support that the presence of micropapillary pattern may influence progression-free interval, but not overall survival, whilst other groups believe that the micropapillary pattern is a risk factor within the borderline tumour category rather than a separate category.  Naturally with all these conflicting opinions, further research is required to determine its true place in the classification and as a prognostic factor.

The initial treatment of advanced stage borderline ovarian tumours is primary cytoreproductive surgery and includes removal of all macroscopic disease, multiple peritoneal biopsies and omentectomy.  However the effect of postoperative therapy on these patients is still unresolved.  Some authors report some favourable effect when compared to patients who did not receive postoperative chemotherapy, whilst other have not observed any benefit on time to recurrence or on survival time if chemotherapy is administered.  It may still, however, be possible that there is a positive influence when chemotherapy, in the form of carboplatin and paclitaxel is used, that has remained undetected because of the relatively small number of patients that have been analysed and the variable follow-up times in reported series.  To compound the issue even further, two recent reports have alluded to the fact that in their studies, more patients died from complications of adjuvant chemotherapy than patients died from progression of disease; furthermore underlying the need for treatment to be based on optimal surgery with removal of all macroscopic disease.  Nevertheless, having said all this, until further information becomes available, it may be prudent to advocate postoperative chemotherapy in the form of carboplatin and paclitaxel, to those women with invasive implants or to those with non-invasive peritoneal implants with bulky residual disease.

It is not unusual to accidentally rupture a borderline ovarian cystic tumour following unilateral salphingo-oophorectomy during laparoscopy or laparotomy.  If the definitive diagnosis is known at the time of the rupture, the treatment should be copious washing of the pelvis and abdomen followed by formal surgical staging.  If the tumour was confined to one ovary, this should suffice as treatment, provided follow-up is enforced, remembering that there is a risk of recurrence in the contralateral ovary.  If the definitive diagnosis is made subsequent to the laparotomy or laparoscopy, restaging laparotomy is not recommended, provided there was no macroscopic residual disease and the primary tumour was confined to one ovary.  A similar approach would be acceptable after a simple cystectomy had been performed for a supposed benign cyst with no presurgical suspicion of malignancy and postoperative histological analysis revealed the presence of a borderline tumour.  Commonly among these care, there has in addition, not been any staging at the initial operation.  Provided there was no macroscopic disease in the abdominopelvic cavity, the borderline tumour is histologically on the inner side of the cyst with no vegetations are on the outer side of the cyst and there is enough healthy tissue between the lesion and the surgical section, regular follow-up should be sufficient, and further radical surgery is not necessary.  After a woman has had fertility-sparing surgery and has completed her family, it is reasonable to recommend removal of the contralateral ovary.  Recurrence rates after bilateral oophorectomy are significantly decreased as borne out in a recent study where the recurrence rate was 15% and 2.4% after conservative and radical surgery respectively for stage I disease and 40% and 13% for stage II.  

Laparoscopy is now the favoured route in many institutions for the surgical management of adnexal masses.  The use of laparoscopy to perform conservative treatment of borderline ovarian tumours appears attractive because such management should theoretically reduce postoperative adhesions and therefore should optimize fertility possibilities.  Published data support that laparoscopic treatment of stage I disease is feasible and safe, although certain generalizations pertain to laparoscopic surgery and borderline ovarian tumours.  It must be confined to tumours not greater than 5cm, spillage should be minimized and its consequences prevented by a careful pelvic washing, manipulation of tumour should be kept to the minimum and any biopsy specimen should be extracted with an endobag protecting the abdominal wall.  Of concern is that during laparoscopy all the tumour may not be completely removed and hence meticulous care must be taken to ensure complete removal.  Recently, the feasibility of laparoscopic treatment of women with borderline tumours associated with small non-invasive peritoneal implants (<5mm) has been shown to be possible.  It is important to bear in mind that the rate of intraoperative rupture is higher during laparoscopic procedures compared to laparotomy, 53% vs 22% respectively.  The same applies to the rate of early persistence 37% vs 0%.

Finally, although not commonly used in developing countries, frozen section at the time of the laparotomy can be used to add much needed information and help on deciding which surgical strategy to undertake.

FURTHER READING
(1) 
Hart. W.R.  Borderline epithelial tumors of the ovary.  Mod Path. 2005. 18; 533-550.

(2) 
Morice P. et al.  Prognostic factors for patients with advanced stage serous borderline 
tumours of the ovary.  Ann. Oncol. 2003. 14; 592-598.

(3) 
Lackman F. et al.  Surgery as sole treatment for serous borderline tumours of the ovary 
with non-invasive implants.  Gynecol. Oncol. 2003. 90; 407-412.
(4) 
Ayhan A et al.  Recurrence and prognostic factors in borderline ovarian tumours.  Gynecol.  
Oncol. 2005. 98; 439-445.

(5) 
Gershenson D.M.  Clinical management potential tumours of low malignancy.  Best Prac. 
Res. Clin. Obstet. Gynecol. 2002. 16; 513-527.

(6) 
Tinelli R. et al.  Conservative surgery for borderline ovarian tumours:  A review.  Gynecol. 
Oncol. 2006. 100; 185-191.

(7) 
Camette S. et al.  Clinical outcome after laparoscopic pure management of borderline 
ovarian tumours:  results of a series of 34 patients.  Ann Oncol. 2004. 15; 605-609.
