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ABSTRACT

Objective. To investigate patient outcome and reproductive performance after conservative

treatment for borderline epithelial tumors of the ovary. Methods. A retrospective analy-
sis was undertaken of 77 patients managed for borderline ovarian tumors. Radical sur-

gery included bilateral salpmg0-00phorectomy associated with or without hysterectomy

(n-42). Conservative surgery was performed with preservation of the uterus and salvage

of some ovarian tissue (n-35). No significant differences were found between the two

groups in stage and histology of the tumors. Results. Both overall survival and disease-

free survival were not significantly worse m the conservative surgery group compared to

the radical surgery group. No significant difference was found in recurrence rate between

the groups. In the conservative surgery group, the recurrence rate was significantly

higher in the cystectomy group than in the salping0-00phorectomy group (p-0.011).

Among the 35 patients in the conservative surgery group, 26 subsequently attempted

pregnancy and 12 (46.2%) achieved a total of 22 pregnancies. Conclusion. Conservative

treatment for borderline ovarian tumors is a reasonable option because patient outcome

was not significantly affected, although the pregnancy rate was relatively low after this

management. The recurrence rate was significantly higher after cystectomy than after

salpingo-oophorectomy. Ryukyu Med. J., 25( 1,2) 5-15, 2006
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INTRODUCTION

The existence of surface epithelial tumors that

have histological and biological features that occupy

a position between those of the clearly benign and

frankly malignant epithelial neoplasms of the ovary

has been widely recognized. The World Health Or-

ganization ( WHO) accorded these tumors an official

status as tumors of borderline malignancy m its

classification of epithelial ovarian tumors of 1973

and designates them borderline tumors m the re-

cently revised classification of 20031 . Clinically,

these tumors are characterized by a predominantly

early stage at diagnosis, occurrence m a younger

population, infrequent and late recurrence, and ex-

cellent long-term survival with residual or recurrent

tumors. Based on the almost benign tumor behavior,

a conservative treatment option is advocated for

patients with these tumors, especially for patients

with early stage disease desiring further childbear-

ing.

Sufficient information to determine if conser-

vative fertility-sparing management is justified for

patients with borderline ovarian tumors is still to

be provided, although interesting data are encoun-

tered in recent literature3 . To provide useful in-

formation for discussion, we present here a

retrospective study on patients who were managed
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over a 28-year period at our University Hospital.

We assess patient outcome with special reference

to their reproductive performance after conserva-

tive treatment.

MATERIALS and METHODS

Patients

Between November 1975 and December 2003,

77 patients were managed for borderline tumors

of the ovary at University of the Ryukyus Hospi-

tal. The mean age of the patients at the time of

diagnosis was 43.0±17.5 years with a range of 16

to 82 years. Of the 77 patients, 38 (49.4%) and 32

(41.6%) were less than 40 and less 35 years old re-

spectively. All patients had no history of other

malignancies or of abdominal or pelvic radiation

therapy. The histology of borderline tumors was

verified by reexammmg the hematoxylm and eosm-

stained section slides of the primary lesions of the

ovary according to WHO histological criteria蝣

serous tumor in 26 cases (33.8%) , mucinous tumor

in 48 (62.3%), endometrioid tumor in 2 (2.6%), and

clear cell tumor in 1 (1.3%). Patients were retro-

spectively staged after review of all operative re-

cords and histology reports according to the

International Federation of Gynecology and Ob-

stetrics (FIGO) classification7. There were 63 cases

(81.8%) of Stage I, 5 cases (6.5%) of Stage II, 8

cases (10.4%) of Stage III, and 1 case (1.396) of

Stage IV tumors (Table 1).

Although 6 patients had a history of infertility

treatment, only 2 (53 and 47 years of age) were

exposed to ovulation induction with 7 an 5 courses

of gonadotropm from ages 32 to 40 and 31 to 36

years old respectively.

Management

All patients underwent staging laparotomy

or laparoscopy as a form of primary treatment.

Radical surgery included bilateral salpmg0-

00phorectomy with or without hysterectomy and

was performed in 42 patients. Exploration of the

whole abdominal cavity and peritoneal cytology

were routinely performed. Omentectomy, perito-

neal biopsy, and random or systematic pelvic and

paraaortic lymphadenectomy were done when nee-

essary. Four patients received re-laparotomy be-

cause of incomplete surgical staging at the time

of the initial laparotomy. Their mean age was

53.6±14.3 with a range of25-82 years old. Of the

42 patients, 7 (16.7%) and 5 (ll.9%) were less than

40 and 35 years old respectively. Adjuvant che-

motherapy was given postoperatively to 2 patients

with high-stage or residual tumors treated in the

1970s.

Surgery with conservation of the uterus and

salvage of some ovarian tissue was performed along

with other staging procedures m　35　patients.

Thirty-three of them were of younger ages with

low or no parity and desiring fertility preserva-

tion. In these patients, complete operation with no

residual tumor was achieved. The remaining 2 were

older patients and in poor conditions due to severe

complications. The operative procedures were ipsilateral

salpingo-oophorectomy ( 26 cases) , ipsilateral salping0-

00phorectomy plus contralateral cystectomy (3

cases) , bilateral cystectomy (3 cases) , and ipsilateral

cystectomy (3　cases). The mean age of these

patients was　30.1±11.2　with a range of 16-74

years old. Of the 33 patients who underwent con-

servative management with the intention to retain

fertility, 31 (93.9%) and 27 (81.8%) were less than

40 and 35 years old respectively. Adjuvant chemo-

therapy was given postoperatively to one patient

with residual tumor treated in 1977 (Table 1).

Intraoperative histological analysis on frozen

section slides was routinely performed for identi-

fymg a borderline tumors. Although there are

some well-known limitations, frozen-section ex-

animation gave important information for the de-

cision about the extent of surgery in all patients

with presumed borderline ovarian tumors. The

final histopathological diagnosis was down after

reviewing permanent section slides from paraffin-

embedded specimens.

Follow-up

Follow-up procedures consisted of physical

and pelvic examination, diagnostic imaging, and

assessment of serum tumor markers such as CA-

125 and CA-19-9 every 2-3 months for the first 2

years after treatment and every 5-6 months there-

after. The mean duration of follow-up was 71.0

±63.2 months with a range of 8 to 299 months.

Statistical data analysis

The patient characteristics and recurrence

rate between the conservative and radical treat-

ment groups were compared using Student s t-

test, Mann-Whitney s U-test, and Fisher s exact

test or%　test. Survival curves were calculated ac-

cording to Kaplan-Meier s method with the date
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Table 1 Clinical characteristics of 77 patients

Conservative Radical
treatm ent tre atm ent

No. of patients

Mean age [range] (years)

FIGO stage: IA

IC

IIC

IIIB

me
IV

Histology: Serous

Mucmous

Endometrioid

Clear cell

Surgery: BSO + TAH

BSO

USO

35

30.1±11.2 [16-74] a

22b

10

1

2

0

0

14b

21

0

0

0c

0

26

USO + Cont cystectomy

Bil cystectomy

Unil cystectomy

Adjuvant therapy: No　　　　　　　　　　　34d

Yes

42

53.6±14.3 [25-82] a

19b

12

4

0

6

1

12b

27
o

1

33C

8

0

0

0

0

40d

o

77

43.0±17.5 [16-82]

41

22

5

2

6

1

26

48

2

1

33

8

26

3

3

3

74

3

ill

Note: TAH; total abdominal hysterectomy. BSO and USO; bilateral and unilateral salpmg0-oophorectomy. Cont; Contralateral.

Bil; bilateral. Unil; unilateral, a; /kO.0001 by Student s t-test. b; p>O.vb by Mann-Whitney s U-test. c; /kO.05 by Fisher s exact

test, d; joO.05 by Fisher s exact test.

of initiation of treatment as the starting point.

Difference between the two patient groups was

tested by the log-rank test. /ｐ<0.05 was considered

to be statistically significant.

RESULTS

Patient outcome and recurrence

In the conservative treatment group, the mean

age was significantly lower and less extensive sur-

gery ( salpingo-oophorectomy or cystectomy with-

out hysterectomy) was significantly more frequent

than in the radical treatment group (p<0.0001 and

p<0.0001) (Table 1). No significant differences

were found between both groups in clinical stage

and tumor histology. In the conservative group

(n-35), 5-year and 10-year overall survivals

(OASs) were both 100.0% while 5-year and 10-year

disease-free survivals (DFSs) were 87.1% and 74.7%

respectively. In the radical group (n-42) , 5-year

and 10-year OASs were 84.1% and 84.1% respec-

tively while 5-year and 10-year DFS were 86.1

and 86.9% respectively. However, both OASs and

DFSs were not significantly worse in the former

group compared to the latter group.

On the whole, recurrence occurred m 8 of the

77 patients (10.4%); 5 of the 35 patients (14.

who had conservative surgery and　3　of the　42

(7.1%) who had radical surgery (Table 2). No sig-

nificant difference was found in the recurrence

rate according to the type of surgery. In the con-

servatively treated cohort, relapse occurred m 4 of

the 9 patients (44.4%) after cystectomy alone and

in 1 of the 26 (3.8%) after salping0-oophorectomy

(p-0.011) (Tables 1 and 2). In 4 0f the patients

whose initial surgery included cystectomy, recur-

rence occurred on the remaining ovaries of 3 pa-

tients and on the peritoneal surface of the pelvic

cavity in one patient. Five of the 8 patients who had

recurrence underwent repeated surgical mterven-

tions. Histological analysis of the removed speci-

mens confirmed non-mvasive borderline epithelial

tumors identical to the primary tumors of the

ovary.

Although a total of 7 patient deaths were re-

corded in this study, 3 patients (one after conser-

vative treatment and　2　after radical treatment)

died of other mtercurrent disease. The remaining

4 patients, all of who belonged to the radical treat-

ment group, died of uncontrolled primary and/or
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Table 2　0utline of recurrent patients

Initial tumor Recurrence

肯rs)　F,IGO Histology Treatment Sites Interval8 Treatment
stage bJ　　　　　　　　　　　　　　　　　(mos)

Caseageat
n。sis
no.

StatuFoｌlow-up

。s)

Conservative treatment

23　19

28　　31

33　　31

34　　22

35　　22

IC Serous Bil cystectomy Lt ovary

IC Mucmous Rt cystectomy Rt ovary

IIC Serous LSO, Tumorectomyb Rt ovary

IIIB Serous LSO+Rt cystectomy Pelvic cavity

IIIB Serous Bil cystectomy

Radical treatment

59　　81

72　　29

75　　47

IC Mutinous BSO+TAH

IIIC Serous LSO+TAH

IIIC Mutinous BSO+TAH

Rt ovary

Pelvic cavity

Liver

Pelvic cavity

40

13

9

104

14

5

16

6

LSO

RSO

Rt cystectomy

Tumorectomy

HSO

Palliative

No

Palliative

NED　　80+

NED　26+

NED 1 02+

NED　1 88+

NED　　28+

DOD　　8

AWD　102+

DOD　　25

Note: Bil; bilateral. LSO and BSO; left and bilateral salpingo-oophorectomy. TAH; total abdominal hysterectomy. NED; no

evidence of disease. DOD; died of disease. AWD; alive with disease, a, interval from initiation of treatment to relapse, b,

removal of implanted pelvic tumors, c, this patient underwent right salpingo-oophorectomy 6 years ago.

Table 3　Pregnancies in patients desiring fertility

CaseAgeat
n。sisParity
(yrs)

Tumor

ft^e Histology Treatment

Pregnancies

Interval

(mos)
Outcome

StatusFollow-up
。s)

03

05

09

ll

15

18

20

23

24

29

31

33

38

24

23

32

22

32

26

19

24

33

31

31

IA Serous RSO+Lt cystectomy

IA Mucinous RSO

IA Serous LSO

IA Mucinous LSO

IA Serous RSO

IA Mucinous RSO

IA Mutinous RSO

IC Serous Bil cystectomy

IC Serous LSO

IC Mutinous Bil cystectomy

IC Mutinous Rt ls-cystectomy

IIC Serous LSO, Tumorectomyb

5, 16, 24, 38　　C/S, IA,
34　　　　　　　VD

SA, C/S

12, 30　　　　　VD, VD

!, 14, 79　　　VD, VD, SA

97　　　　　　Ongoing

4　　　　　　　　VD

5, 22　　　　　VD, VD

43, 53　　　　IA, VD

63, 100　　　　VD, VD

14, 27　　　　C/S, C/S
15　　　　　　　VD

21　　　　　VD (Twin)

NED　　292+

NED　　223十

NED　178+

NED IO8十

NED　　97+

Lost　　49

NED　　40+

NED　　　十

DID　　265

NED　　694

NED　　36+

NED 102+

Note: RSO and LSO; right and left salpmg0-oophorectomy. Bil; bilateral, ls-cystectomy; laparoscopic cystectomy. C7S;

cesarean section. VD; vaginal delivery. IA and SA; induced and spontaneous abortion. NED; no evidence of disease. DID;

died of mtercurrent disease. Lost; lost to follow-up. a, interval from initiation surgery to pregnancy, b, removal of

implanted pelvic tumors.

recurrent ovarian tumors. In one of them who was

81 years old and had Stage IC borderline tumor,

pelvic relapse was detected only 5 months after

the initial radical surgery when her general condi-

tion took a sudden turn for the worse. It was un-

certain whether undetected implants were already

present at the time of the initial surgery (Case 59

in Table 2). The other 3 had Stage IIC, IIIC (Case

75 in Table2) , and IV borderline tumors respectively

and were managed palhatively with no surgical or

chemotherapeutic intervention after the initial op-

eration. They survived 145, 25, and 20 months re-

spectively.

Reproductive performance after conservative

management

Of the 35 patients who were conservatively

treated, 26 attempted pregnancy after completion

of the initial treatment. The remaining 9 patients

either did not desire to conceive or were not sexu-

ally active. At the time of writing, 12 of these 26
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women (46.2%) had achieved a total of 22 pregnan-

cies (Table 3). The mean age of these 12 patients

was 27.9±5.7 witha range of 19 to 38 years old.

In eleven of them, the tumor was confined to one

ovary however one of them had Stage IIC border-

line tumor. Conservative surgery included umlat-

era! salpmg0-oophorectomy, bilateral cystectomy,

unilateral salpmg0-00phorectomy with contralateral

cystectomy, and unilateral salpmgo-oophorectomy

with resection of implanted pelvic tumors in 7, 2,

2 and 1 patient respectively. One patient with Stage

IIC borderline tumor (Case 33 in Tables 2 and 3)

who experienced relapse m the contralateral ovary

9　months after the initial surgery underwent

cystectomy for recurrent tumor and thereafter be-

came pregnant. Of the 22 pregnancies, 20 were

spontaneous, 1 was by ovulation induction, and 1

was by in vitro fertilization and embryo transfer.

The 22 pregnancies resulted in 15 full-term deliver-

les, 2 preterm deliveries, 1 ongoing pregnancy, and

4 induced or spontaneous abortions. No congenital

anomalies were observed in the 18 delivered babies.

One 46 years old patient with Stage IC borderline

tumor died of intestinal malignancy after giving

birth t0 2 healthy children (Case 24 in Table 3).

Of the 14 remaining patients who also wished

to conceive but were not yet pregnant, 3 had infer-

tihty-associated tubal factors and 2 had ovulatory

dysfunction. In 3 others, unknown factors were

responsible for the infertility and 6 0f them have

not yet had any infertility examination.

DISCUSSION

The mam findings of the present study on

borderline surface epithelial tumors of the ovary

are as follows: 1) Histologically, mucinous type

tumor was the most frequent (62.3%). 2) Patient

outcome was not significantly worse after conser-

vative treatment than after radical treatment. 3)

In the conservatively managed cohort, the recur-

rence rate was significantly higher after cystectomy

compared to after salpingo-oophorectomy ( p-0.011).

4) The pregnancy rate was 46.2% for patients who

desired pregnancy after conservative treatment.

Histologically, most previous reports described

serous type tumor as being the most frequent,

forming 50-70% of borderline tumors and malig-

nant epithelial tumors3>5'6 9 . In our study, mucinous

tumors (62.3%) were more common than serous

IK

tumors (33.8%). The Japan Society of Obstetrics
l

and Gynecologys nationwide data show that

mucmous and serous tumors formed 66-68% and

27-30% of borderline tumors respectively. For

malignant epithelial tumors, however, mucmous

tumors were less frequent than serous tumors.

This agrees with published data from the US and

Europe9' . These findings indicate that there may

be ethnic and/or regional differences m the

histological distribution of borderline ovarian tu-

mors.

Many long-term follow-up studies have ob-

served an excellent prognosis for patients with bor-

derline ovarian tumors・　. These cumulative data

provide encouraging and reliable information for

application in fertility-preserving treatments of

young patients suffering from borderline tumors.

Several studies reported that patient outcome was

not worse after conservative treatment as compared

with radical fertility-compromising treatment3

However, some studies have reported that the recur-

rence rate was significantly higher with conserva-

tive treatment as compared to radical treatment6

We observed that patient outcome was not signift-

cantly worse in the conservative treatment group

compared to the radical treatment group and that

the recurrence rate also was not significantly dif-

ferent in the two groups. A fertility-preserving

therapeutic option has also been proposed for some

patients with borderline tumors not confined to the

ovary4-5・101617). It remains to be determined whether

long-term patient outcomes are unfavorably mflu-

enced by the fertility-sparing approach, because

no information from randomized controlled trials

is yet available.

It is still uncertain whether or not the mci-

dence of tumor relapse is higher for borderline

tumor patients who had cystectomy with salvage

of normal-appearing tissue. Morrice et al.　re-

ported that recurrence occurred in 4 0f ll patients

treated with cystectomy (36.4%) and in 5 of 33 pa-

tients treated with unilateral adnexectomy ( 15.」

Beiner et al. have also reported that a recurrence

developed in 5 of 12 patients treated with cystectomy

(41.7%) and in 4 of 30 patients treated with salpingo-

oophorectomy (13.3%). Morris et al.　observed

that　7　of 12　patients treated with cystectomy

(58.3%) and 7 of 31 patients treated with unilat-

eral oophorectomy (22.6%) had a significant dif-

ference m recurrence rate. We also observed that
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the recurrence rate of borderline ovarian tumor

was significantly higher after cystectomy compared

to salpmgo-oophorectomy. The ovary remaining after

cystectomy has been strongly suggested to be a

risky locus for tumor recurrence　" . This was

also the case m our study, as 3 of the 4 recurrences

in patients who received cystectomy developed in

the salvaged ovaries (Table 2). These findings ap-

pear to indicate that patients who received surgical

procedures including cystectomy for borderline tu-

mors are at a higher risk for local relapse compared

to those who undergo salpmg0-oophorectomy. Fur-

thermore, several cases in which disease progres-

sion into invasive carcinoma occurred in the

residual ovaries have been presented in literature"

There is limited information on the pregnancy

rate of patients desiring pregnancy after success-

ful conservative management. Morris et al.　re-

ported that 12 of 24 patients attempting pregnancy

(50.0%) conceived 25 times, while 14 of 43 patients

(32.6%) experienced infertility. Donnez et al. have

also reported that 7 0f ll patients known to desire

pregnancy ( 63.6%) conceived a total 12 pregnancies

spontaneously. In our study, of the 26 women de-

siring pregnancy, 12 (46.2%) conceived a total of

22 pregnancies and 14 (53.8%) suffered from infer-

tility. No congenital anomalies were documented

in babies from this and other studies3-　　　　The

pregnancy rate of 30-65% mentioned here is low

compared to the pregnancy rate of approximately

observed m the general population. This may

be attributable to potential dysfunction of the pel-

vie genital structures that were manipulated dur-

ing surgery of the ovarian tumors. Dysfunction of

the preserved fallopian tubes is commonly caused

by peritubal fibrous tissue adhesion after surgery.

Laparoscopic treatment that is being used for bor-

derlme ovarian tumors with increased frequency

may be useful to prevent postoperative mflamma-

tory adhesion . Alternatively, tubal dysfunction

or obstruction can be overcome by usage of in vitro

fertilization and embryo transfer. One more lm-

portant issue is ovulatory disorder as an etiologic

factor for infertility after conservative approach.

It is still unknown whether use of drugs such as

clomiphene citrate, human menopausal gonadotropm,

and human chononic gonadotropm for ovulation

induction increases the risk for borderline ovarian

tumors　. There is a paucity of information re-

gardmg ovulation stimulation after conservative

management. Beiner et al. reported that 2 of 7

patients who were conservatively managed devel-

oped recurrence after m vitro fertilization and

embryo transfer. We encountered no recurrence

in the 4 patients who received in vitro fertilization

and embryo transfer and/or ovulation induction

alone. Further studies are still needed to evaluate

the safety of fertility drugs used after conserva-

tive management of borderline ovarian tumors.

In conclusion, conservative surgical treatment

for borderline ovarian tumors is a viable option be-

cause patient outcome after the approach was not

significantly worse compared to that after radical

treatment. It should be kept in mind that in the

conservatively managed cohort, the recurrence rate

was significantly higher after cystectomy than

after salpmgo-oophorectomy. The pregnancy rate

was considerably lower for patients after successful

conservative management than in the general popu-

lation, which remains a clinically important prob-

lem to be investigated. These findings should be

confirmed through prospective studies in future.
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