
Introduction

Ovarian cancer is a common gynecologic malignancy.

Approximately 20% of patients with ovarian cancer are di-

agnosed with Stage I. For those diagnosed with epithelial

ovarian cancer (EOC) confined to the ovary (IA or

IB) and well-differentiated (grade 1) tumors, prognosis is

excellent with survival of at least 90% following surgery

alone [1]. Those with Stage IC, high grade or clear cell his-

tology have a 30% risk of developing recurrent disease after

surgery [2, 3]. 

In 2003, two large randomized clinical trials- The Euro-

pean Organisation for Research and Treatment of Cancer–

Adjuvant ChemoTherapy in Ovarian Neoplasm Trial

(EORTC-ACTION Trial) [4] and the International Collab-

orative Ovarian Neoplasm Trial 1 (ICON1) were published

[5]. For analysis purposes, the two studies were combined

as neither was able to reach the planned accrual. Both stud-

ies included Stage I and II patients, and a significant pro-

portion of the patients were either mucinous or grade 1

tumors. No central pathologic review was done, and the ex-

tent of surgical staging was variable. While there was an

overall survival benefit with the use of adjuvant chemother-

apy, it was confined to those patients with incomplete sur-

gical staging. Adjuvant chemotherapy provided no survival

benefit in completely surgically staged patients.

Additional randomized studies, predominantly conducted

by the Gynecology Oncology Group (GOG) without an ob-

servation only arm, have consistently demonstrated a 20-

30% relapse rate [6, 7]. Importantly, in patients that have

been treated with adjuvant chemotherapy, recurrence is un-

commonly translated into long-term survival [6, 7].

This high recurrence rate in Stage I high-grade EOC has

led many clinicians to recommend adjuvant treatment, de-

spite the absence of level I evidence in completely surgi-

cally staged patients.

Since 2004 in the present center, the authors have not ad-

ministered adjuvant therapy for completely surgical Stage

I high grade ovarian cancer. The purpose of this study was

to review the outcomes of these patients.

Materials and Methods

Following approval from the Research Ethics Board, patients

with FIGO Stage I high grade (grade 2-3) EOC diagnosed from

2004 to 2012 were identified from the tumor registry databases at

the Sunnybrook Health Sciences Center. Inclusion criteria in-

cluded; newly diagnosed, Stage I, grade 2 or 3, serous, clear cell,

and endometroid histologies, and comprehensive surgical staging.

Comprehensive surgical staging in this study was defined as total

hysterectomy, bilateral salpingo-oophorectomy, omentectomy, ip-

islateral (or bilateral) pelvic and para-aortic lymphadenectomy, and

biopsy of any suspicious abnormalities. All surgery was performed

by a formally trained gynaecologist oncologist. Patients with Stage

II or greater, grade 1, mucinous histology, incomplete surgical stag-

ing procedure, neoadjuvant chemotherapy, previous radiation ther-

apy, and use of adjuvant treatment were excluded.

Abstracted data included patient demographics, clinico-patho-

logic features, surgical substage, co-morbidities, date and loca-

tion of recurrence, subsequent therapy, and survival. 
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Results

Of the 550 cases of ovarian cancer treated at the present

institution during the above-mentioned period, 33 patients

met the above criteria for inclusion in this study. During

this time period, while not formally evaluated, approxi-

mately twice as many patients were given adjuvant therapy

due to incomplete surgical staging or one physician’s pref-

erence. 

The median age of the population was 56 years (range

42-81). Sixteen patients had Stage IA disease, nine Stage

IB, and eight Stage IC. Fourteen patients had pure clear cell

histology, seven endometroid, five serous, and seven had

mixed histology either clear cell/endometroid or serous/en-

dometroid. 

The number of lymph nodes evaluated was provided in

100% of the pathology reports. The median number of nodes

removed at lymphadenectomy was 18 (range 5–68). Ten pa-

tients (30%) had only unilateral lymphadenectomy with a

median number of nodes removed among this group of 13. 

After a median follow up of 40 months (range 7–116),

nine patients (27%) have recurred. The median time to re-

currence was 19 months (range 2-69). The details of these

patients are listed in Table 1. All of the patients with nodal

recurrences were noted superior to the cranial extent of the

dissection, none within the dissected nodal bed. Of the three

patients that had undergone a unilateral lymphadenectomy

only at primary surgery, none recurred in the contralateral

non-dissected side. 

Of the nine patients with recurrence, four (44%) were

alive with disease at last contact, and three (33%) have been

rendered free of disease at last contact (23, 59, and 70

months post recurrence). Two patients have died of disease

(14 and 28 months post recurrence). The five-year pro-

gression-free and overall survival is 70% and 90%, respec-

tively (Figures 1, 2). Treatment for recurrence consisted of

chemotherapy alone [4], chemotherapy + surgery [2], and

chemotherapy + radiation therapy [2], and one patient is

under observation only (patient choice). 

Discussion 

There is no clear consensus, on what, nor if any treatment

should be given to surgical Stage I EOC patients with high

risk features. 

Table 1. — Characteristics of patients with recurrence.
Histology Stage Sites of recurrence Time to Treatment for recurrence Last Follow up

recurrence status (months)

1 Clear cell IB Vaginal vault 19 Carboplatin - Taxol AWD* 35

2 Serous IB Intraperitoneal 13 Carboplatin - Taxol AWD 20

3 Clear cell IA Intraperitoneal 2 Carboplatin - Taxol NED** 71

4 Serous IA Left pelvic side wall - intraperitoneal 41 Surgery + carboplatin and taxol NED 108

5 Clear cell IA Supraclavicular and mediastinal node 5 Carboplatin and taxol + radiation DOD*** 33

6 Clear cell IC Aortocaval- above the area of dissection 23 Carboplatin and taxol + radiation DOD 37

7 Clear cell IC Pelvis-intraperitoneal 9 Carboplatin- taxol NED 32

8 Clear cell IA Left para-aortic node above the area of dissection 30 No treatment AWD 30

9 Serous IB Colon mucosa and abdominal wall 69 Surgery + carboplatin and taxol AWD 90

*AWD: alive with disease; **NED: no evidence of disease; ***DOD: dead of disease.

Figure 1. — Recurrence free survival of the cohort. Figure 2. — Overall survival of the cohort.
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The GOG conducted the first randomized study of adju-

vant chemotherapy in early stage moderately or well-dif-

ferentiated ovarian cancer [8]. Eighty one patients were

randomized to oral melphalan or no adjuvant therapy. After

a median follow-up of more than six years, there were no

significant differences in the five-year disease-free survival

and overall survival (94% vs 98% for the observed and

treated patients, respectively, p = 0.43) [8]. In the same

study they also assessed 141 patients with poorly differen-

tiated Stage I and II ovarian cancer and compared treatment

with either a single intraperitoneal dose of 32P or melphalan.

The recurrence rates (19% each group), and five-year over-

all survival were similar between groups (78% and 81%,

respectively, p = 0.48) [8]. 

The GOG conducted several studies comparing various

regimens of adjuvant therapy in early stage EOC. While

these studies tended to include grade 1 tumours, mucinous

histology, and Stage II patients, all were associated with a

recurrence rate in the order of 20-35% [6-8]. 

Bolis et al. conducted two randomized studies to evalu-

ate the impact of cisplatin versus no treatment in patients

with EOC Stages Ia/Ib, grades 2/3, and cisplatin versus IP

chromic phosphate (32P). In both studies cisplatin signifi-

cantly reduced the recurrence free survival (HR 0.35; p =

0.028 and 0.39; p = 0.007, respectively). However, while

both were statistically significant, no overall survival ben-

efit from adjuvant therapy was observed (the first study:

five-year overall survival was 88% and 82% (HR = 1.15;

95% CI = 0.44-2.98; p = 0.773) for cisplatin and controls,

respectively; for the second study five-year overall survival

was 81% and 79% (HR = 0.72; 95% CI = 0.37-1.43; p =

0.354) for cisplatin and 32P respectively [9].

Tropé et al. randomized patients with Stage I EOC (all

grades, including clear cell carcinomas) to either six cycles

of carboplatin or no treatment [10]. Surgical staging was

not mandatory, and mucinous histology was included. No

statistically significant differences in disease free [71% vs
70% in the control and treatment groups, respectively (HR

= 0.98; 95% CI = 0.52-1.83)] or disease specific survival

[85% vs 86% in the control and treatment groups respec-

tively (HR = 0.94; 95%CI = 0.37-2.36)] was identified.

The EORTC-ACTION Trial included patients in Stages

Ia/b, grades 2/3, Stages Ic and IIa (all grades) [4]. Approx-

imately 18% of the patients had mucinous histology. A mul-

tivariate analysis demonstrated that histologic cell type was

a statistically significant prognostic factor for overall sur-

vival. After ten years of follow-up, the multivariate analysis

found no association between cancer-specific survival and

histo logical cell type, however, surgical staging was a sig-

nificant predictor for survival and recurrence. [10]. The re-

currence rate for the entire study was 18% and 27% in the

adjuvant chemotherapy and observation groups, respec-

tively. Only 34% were considered to have optimal surgical

staging. In the optimally staged patients, there was no dif-

ference in recurrence-free (HR = 1.14; 95% CI = 0.54- 2.93,

p = 0.7) and overall survival (HR = 0.81; 95% CI = 0.32 -

2.05, p = 0.7) between the observation and chemotherapy

groups [4]. In the optimally staged patients, no difference

in cancer specific survival between the observation and

treatment groups was observed after ten years of follow-

up (HR = 1.58, 95% CI = 0.61 - 4.08, P = 0.34) [11]. 

The ICON 1 randomized 477 patients with early-stage

EOC to receive either adjuvant chemotherapy immediately

following surgery or no adjuvant chemotherapy. However,

it is unclear how many of the patients were completely sur-

gically staged, likely a minority. Moreover, 23% of the co-

hort had mucinous tumour histology, and 32% of the tumours

were grade 1. This study showed improved overall survival

(HR = 0.66, 95% CI = 0.45 -0.97; p = 0.03) and recurrence

free survival (HR = 0.65; 95% CI = 0.46 to 0.91; p = 0.01)

for patients receiving platinum-based chemotherapy [5]. 

The benefit of adjuvant chemotherapy in patients with

early-stage EOC has been further evaluated in two meta-

analyses [11, 12]. Elit et al. examined 13 trials conducted be-

tween 1965 and 2004 [12]. Only eight of these studies were

performed exclusively in stage I EOC. Women with stage I

EOC showed a benefit for adjuvant treatment in terms of re-

currence-free survival (RR = 0.70, 95% CI = 0.58-0.86) and

overall survival (RR = 0.74, 95% CI 0.58-0.94). Five-year

overall survival was improved with the use of adjuvant plat-

inum-based therapy (HR = 0.67, 95% CI = 0.50-0.90). No

subset analysis for completely staged patients was per-

formed, although the authors mentioned the lack of surgical

staging for many of the women as a limitation [12].

Winter –Roach et al. looked at five randomized trials con-

ducted between 1990 and 2003 involving 1,277 women

[13]. Adjuvant chemotherapy was associated with benefit

in terms of both progression-free survival (HR = 0.67, 95%

CI = 0.52-0.84) and overall survival (HR = 0.71, 95% CI =

0.53-0.93). In this meta-analysis, women who had optimal

staging, did not have an improved overall survival with

chemotherapy compared to those observed (HR = 1.22, 95%

CI = 0.63-2.37). By comparison, for women who had sub-

optimal staging, chemotherapy resulted in superior survival

when compared with observation (HR= 0.63, 95% CI =

0.46-0.85). Women with high-risk tumours (both optimally

and non-optimally staged) had a survival advantage with the

use of adjuvant chemotherapy compared to observation (HR

= 0.48, 95% CI = 0.32-0.72) Patients with low-risk tumours,

(both optimally and non-optimally staged), did not benefit

from chemotherapy (HR = 0.95, 95% CI = 0.54-1.66) [12].

Two studies looked at recurrence of early-stage ovarian

cancer. The first one by the GOG included patients with

Stage IA-IB grade 3, Stage IC and II [14]. All patients un-

derwent complete surgical staging. In this study all patients

received adjuvant chemotherapy. The five-year recurrence-

free and overall survivals were 75.5% and 81.7%, respec-

tively [14]. For patients that recurred, the median time from

completion of primary chemotherapy to recurrence was 21

months, and the median survival after recurrence was 24
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months [15]. Kolomainen et al. evaluated recurrence among

194 patients with Stage I ovarian cancer [15]. The cohort

included mucinous histology and a significant proportion of

grade 1 tumors. Complete surgical staging did not include

complete pelvic and para-aortic lymphadenectomy, but only

nodal examination and biopsy of macroscopically abnormal

nodes. The recurrence rate was 31%. All were treated with

platinum – based chemotherapy. The overall survival for all

194 patients was 72% at ten years [16]. 

The present study is unique in that all the patients had

high-grade histology (confirmed by a gynaecologic pathol-

ogist), mucinous tumors were excluded, and all patients

were surgically staged. This is the first study evaluating re-

currence and survival among high-grade, Stage I epithelial

ovarian cancer after complete surgical staging without ad-

juvant therapy. As a significant proportion (33%) of pa-

tients with recurrence can be rendered disease-free with

chemotherapy (+/- surgery and radiation), the differences in

recurrence-free survival may be minimized if prolonged

follow-up confirms these responses to be durable (in the

present study, two of the recurrences rendered NED, have

been so for over 60 months, and are likely cured). It is in-

teresting to note that all of the recurrences were either clear

cell or serous cancers. None of the endometrioid or mixed

tumours recurred. 

The limitations of this study are self-evident. It is a small

single institution study, retrospective, and non-randomized

with no control group. However, the authors believe that

this data is provocative, and will further the debate regard-

ing adjuvant therapy in Stage I high-grade EOC. A ran-

domized study of high-grade fully-staged EOC patients

managed with and without adjuvant therapy is warranted.

References

[1] Ahmed F.Y., Wiltshaw E., A’Hern R.P., Nicol B., Shepherd J., Blake

P., et al.: “Natural history and prognosis of untreated stage I epithe-

lial ovarian carcinoma”. J. Clin. Oncol., 1996, 14, 2968.

[2] Dent S.F., Klaassen D., Pater J.L., Zee B., Whitehead M.: “Second

primary malignancies following the treatment of early stage ovarian

cancer: update of a study by the National Cancer Institute of

Canada—Clinical Trials Group (NCIC-CTG)”. Ann. Oncol., 2000,

11, 65.

[3] Bjorkholm E., Pettersson F., Einhorn N., Krebs I., Nilsson B., Tjern-

berg B.: “Long-term follow-up and prognostic factors in ovarian car-

cinoma. The radiumhemmet series 1958 to 1973”. Acta Radiol.
Oncol., 1982, 21, 413.

[4] Trimbos J.B., Vergote I., Bolis G., Vermorken J.B., Mangioni C.,

Madronal C., et al.: “Impact of adjuvant chemotherapy and surgical

staging in early-stage ovarian carcinoma: European Organisation for

Research and Treatment of Cancer-Adjuvant ChemoTherapy in

Ovarian Neoplasm trial’. J. Natl. Cancer Inst., 2003, 95, 113.

[5] Colombo N., Guthrie D., Chiari S., Parmar M., Qian W., Swart A.M.,

et al.: “International Collaborative Ovarian Neoplasm trial 1: a ran-

domized trial of adjuvant chemotherapy in women with early-stage

ovarian cancer”. J. Natl. Cancer Inst., 2003, 95, 125.

[6] Bell J., Brady M.F., Young R.C., Lage J., Walker J.L., Look K.Y., et
al.: “Randomized phase III trial of three versus six cycles of adjuvant

carboplatin and paclitaxel in early stage epithelial ovarian carcinoma:

a Gynecologic Oncology Group study”. Gynecol. Oncol., 2006, 102,

432.

[7] Young R.C., Brady M.F., Nieberg R.K., Long H.J., Mayer A.R.,

Lentz S.S., et al.: “Adjuvant treatment for early ovarian cancer: a

randomized phase III trial of intraperitoneal 32P or intravenous cy-

clophosphamide and cisplatin—a gynecologic oncology group

study”. J. Clin. Oncol., 2003, 21, 4350.

[8] Young R.C., Walton L.A., Ellenberg S.S., Homesley H.D., Wilbanks

G.D., Decker D.G., et al.: “Adjuvant therapy in stage I and stage II

epithelial ovarian cancer. Results of two prospective randomized tri-

als”. N. Engl. J. Med., 1990, 322, 1021.

[9] Bolis G., Colombo N., Pecorelli S., Torri V., Marsoni S., Bonazzi C.,

et al.: “Adjuvant treatment for early epithelial ovarian cancer: re-

sults of two randomised clinical trials comparing cisplatin to no fur-

ther treatment or chromic phosphate (32P). G.I.C.O.G.: Gruppo

Interregionale Collaborativo in Ginecologia Oncologica”. Ann.
Oncol., 1995, 6, 887.

[10] Tropé C., Kaern J., Hogberg T., Abeler V., Hagen B., Kristensen G.,

et al.: “Randomized study on adjuvant chemotherapy in stage I high-

risk ovarian cancer with evaluation of DNA-ploidy as prognostic in-

strument”. Ann. Oncol., 2000, 11, 281.

[11] Trimbos B., Timmers P., Pecorelli S., Coens C., Ven K., van der Burg

M., et al.: “Surgical staging and treatment of early ovarian cancer:

long-term analysis from a randomized trial”. J. Natl. Cancer Inst.,
2010, 102, 982.

[12] Elit L., Chambers A., Fyles A., Covens A., Carey M., Fung M.F.:

“Systematic review of adjuvant care for women with Stage I ovarian

carcinoma”. Cancer, 2004, 101, 1926.

[13] Winter-Roach B.A., Kitchener H.C., Lawrie T.A.: “Adjuvant (post-

surgery) chemotherapy for early stage epithelial ovarian cancer”.

Cochrane Database Syst. Rev., 2012, 3, CD004706.

[14] Chan J.K., Tian C., Monk B.J., Herzog T., Kapp D.S., Bell J., et al.:
“Prognostic factors for high-risk early-stage epithelial ovarian can-

cer: a Gynecologic Oncology Group study”. Cancer, 2008, 112,

2202.

[15] Chan J.K., Tian C., Teoh D., Monk B.J., Herzog T., Kapp D.S., et al.:
“Survival after recurrence in early-stage high-risk epithelial ovarian

cancer: a Gynecologic Oncology Group study”. Gynecol. Oncol.,
2010, 116, 307.

[16] Kolomainen D.F., A’Hern R., Coxon F.Y., Fisher C., King D.M.,

Blake P.R., et al.: “Can patients with relapsed, previously untreated,

stage I epithelial ovarian cancer be successfully treated with salvage

therapy?” J. Clin. Oncol., 2003, 21, 3113.

Address reprint requests to:

A. COVENS, M.D., FRCSC

Division of Gynecologic Oncology

Sunnybrook Health Sciences

2075 Bayview Ave., T2051

Toronto, Ontario, M4N 3M5 (Canada) 

e-mail: Al.Covens@sunnybrook.ca




