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Introduction

In Scandinavia the age-adjusted incidence of epithelial
ovarian cancer (EOC) is among the highest in the world.
In Norway the incidence has been reasonably stable over
the past 20 years, approximately 14 per 100,000 women
[1]. Worldwide EOC is the most common cause of death
in gynaecological cancer. One of the main reasons for
this is that more than 70% of cases are diagnosed after
the tumour has already spread beyond the ovaries. Only
about one-third of patients with EOC have localised
disease confined to the ovaries or pelvis. The prognosis
for these women is much better. In Norway the popula-
tion-based overall relative 5-year survival rate improved
between 1976 and 2000 from 80% to 91% for FIGO
(Federation International of Obstetrics and Gynaecology)
Stage I with tumour growth limited to the ovaries [1].
Still approximately 30-50% of women with early stage
(FIGO Stage I-II) disease eventually relapse and
succumb to their disease [2]. 

These suboptimal survival results have led to major
efforts to identify prognostic factors, improve surgical
staging, and develop adjuvant therapies that could
improve patient outcome.

The retrospective study of Vergote et al., from seven
hospitals in six countries between 1980 and 1994, identi-
fied degree of differentiation as the most powerful prog-
nostic indicator of disease-free survival, followed by
rupture before surgery, rupture during surgery, FIGO

1973 sub-stage and age [3]. Other studies have reported
DNA ploidy by image- or flow-cytometry as an inde-
pendent prognostic factor for survival [4, 5]. A new study
from 2007 pointed out the pretreatment value of CA-125
≤ 30 U/ml as the strongest predictive factor to identify a
subgroup of Stage I with extremely good survival [6].
Several molecular biologic parameters have been tested
and some like p53 have shown promising prognostic
importance, but will have to be further investigated [7, 8].
Patients with Stage I EOC who suffer a relapse after
surgery do so because of sub-clinical metastases at time
of surgery, most commonly in the peritoneal cavity but
occasionally in extraperitoneal locations such as the
lymph nodes. Therefore an accurate surgical staging is
crucial in the assessment of prognosis of Stage I EOC.
With a second laparotomy with lymph node staging of
improperly staged patients, presumed to be early-stage
EOC, and with a high-risk profile for relapse, approxi-
mately 28% were found to have positive nodes and had
to be upstaged to Stage III C in our experience [9] which
is similar to Trimbos et al. [10], Young et al. [11], and
Zanetta et al. [12]. 

Patients with a statistically significant risk for having
persistent disease should be treated with adjuvant
chemotherapy (AC). However, only a fraction of the
patient population treated has micro metastatic disease
and can potentially benefit from the treatment. Therefore
the role of AC in patients with Stage I EOC remains con-
troversial [13]. 

A review of 22 prospective randomised studies has dis-
cussed adjuvant treatment for early-stage EOC [13].

Summary

Objectives: The aim of this study on stage I epithelial ovarian cancer (EOC) was to see if our different treatment policies after
1995, when lymph node staging and paclitaxel were introduced, have affected the survival, try to define risk groups for relapse and
who should get adjuvant chemotherapy (AC). Methods: A retrospective study based on record information from all patients with
invasive EOC stage I operated at the Norwegian Radium Hospital (NRH) 1984-2001, in total 252 patients. Results: Total 5-year sur-
vival was 83 and 82%, respectively, in both time periods. We found age and histology to be significant prognostic factors for overall
survival (OS) (p < 0.01). From 1995 survival was significantly better for those who had been properly staged than for the others (p
= 0.02), with a 5-year survival rate of 87 vs 64%. Those who did not get chemotherapy but were staged, had a significantly better
overall survival than those who were not (p = 0.02), with a 5-year survival of 93 vs 77%. In the period 1995-2001 the patients who
received no adjuvant treatment lived longer than those who underwent chemotherapy and/or radiotherapy (p = 0.03). In the first
period 17% had no adjuvant treatment vs 58% in the last. Patients in a high-risk group getting AC had a tendency toward better sur-
vival than those who did not (p = 0.08). Conclusions: Patients with Stage I low and medium risk EOC do not need AC if properly
staged. For the high-risk group the optimal AC has not yet been established.
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The two prospective trials, the International Collabora-
tive Ovarian Neoplasm I (ICON I) and Adjuvant
Chemotherapy in Ovarian Neoplasm (ACTION), and the
combined analysis of the two trials from 2003, add
important information on AC but leave some critical
issues unsolved [10, 14, 15]. It was concluded that plat-
inum-based AC, six cycles, improved overall- and recur-
rence-free survival at five years in the combined group of
patients with early-stage ovarian cancer defined by the
inclusion criteria of the ICON1 and ACTION trials. The
inclusion criteria were however different, and no data
presented in the ICON 1 trial suggested that the low-risk
subset of patients with well-differentiated histology and
sub-Stages I A and I B- benefit from AC. In a long-time
follow up of women in the ICON 1 study presented at
ASCO 2007, there was clear evidence that AC reduces
the risk of recurrence/death or death alone in high-risk
patients but not in the medium and low-risk group. The
high-risk group was defined as FIGO Stage I A grade 3,
I B or IC grade 2 or 3, and clear cell tumours [16]. 

The sub analysis of the ACTION trial suggested that
accurate surgical staging identifies patients who do not
require AC [10]. The study has been criticised because
only one-third of the patients were properly staged. 

At present the combination of paclitaxel and carbo-
platin (PC) is generally accepted as the standard
chemotherapy for EOC and carboplatin has been shown
to be as good as cisplatin with fewer side-effects [16-19].
A randomised phase III trial GOG 157 on 457 early-stage
EOC, where about 70% of the patients had complete
surgery, concluded that three cycles compared to six
cycles of PC do not significantly alter the recurrence rate
in high-risk early-stage EOC but are associated with less
toxicity [20]. Therefore three cycles of PC is today in
most parts of the world considered as the standard AC in
high-risk Stage I EOC [13]. 

The Norwegian Radium hospital (NRH) is one of four
cancer centres sharing the main responsibility for cancer
treatment in Norway and the hospital mainly serves as a
referring hospital for the south-eastern parts of the
country including about 60% of the Norwegian popula-
tion. Most patients with Stage I EOC are operated on at
local hospitals except for patients considered as compli-
cated cases, e.g., high-risk patients who are referred to
NRH for primary surgery. If the surgery was not radical
enough at the local hospital or they had to be evaluated
for intraabdominmal P32 [21], or inclusion in the NSGO
(Nordic Society of Gynecologic Oncology) prospective
randomised study in Stage I EOC [5], they were referred
and reoperated on immediately at NRH. 

The aim of our study was to evaluate the treatment of
patients with Stage I EOC during the two time periods,
1984-1994 and 1995-2001, to see if our different surgical
and chemotherapy treatment policies during the periods
have affected survival. From this we would try to define
risk groups for relapse and which patients who would
benefit from AC or not.

Materials and Methods

All patients with histological verified invasive Stage I EOC
operated on at NRH between 1984 and 2001 were included in
this retrospective study, a total of 252 patients. This is about
half the patients with Stage I EOC referred to NRH in that
period. The second half had their primary surgery at local hos-
pitals and were referred to NRH for further planning and
chemotherapy. All patients with borderline tumours were
excluded from the beginning. Data were collected from patient
records found via the hospital code registry for diagnosis and
operation. No patients were lost in follow-up.

Registered parameters included age at start of treatment,
period of diagnosis, histological subgroups, and degree of dif-
ferentiation. Types of chemotherapy were subdivided in four
groups: 1 = single platinum, 2 = platinum in combination with
non-paclitaxel chemotherapy, 3 = all regimens with paclitaxel
single or in combination and 4 = others (antracyclins,
cyclophosphamide, thiotepa and fluorouracil). Before 1995
mostly single platinum was used as AC. Paclitaxel was intro-
duced around the mid-nineties and followed by the combina-
tion platinum/paclitaxel. Staging of the patients was per-
formed according to the system developed by FIGO in 1988.
Before that staging was done retrospectively from the records.
Histological classification was done according to criteria
defined by the World Health Organisation (WHO). Clear cell
tumours were not graded. All histological sections were
reviewed by the specialised pathologists at NRH. We regis-
tered if the patient was reoperated on or primarily operated on
at NRH and if lymph node staging was done. Number of nodes
removed was registered. In the eighties, patients were ran-
domised to cisplatin or radioactive phosphorus or whole
abdominal irradiation as adjuvant treatment [21]. From 1992
to 1997 patients with a high-risk profile of Stage I EOC were
randomized to six courses of adjuvant carboplatin or no adju-
vant treatment at all [5]. NRH’s surgical staging procedures in
EOC have been followed from the mid-nineties [13]. From
about the same period in inadequately Staged I EOC we chose
a high-risk group for re-laparotomy to be all grade 3 and
undifferentiated tumours, all aneuploid tumours, all clear cell
adenocarcinomas and patients with elevated CA-125 values
for a second laparotomy within three weeks for a complete
restaging procedure. Gynaecologists at the referring hospitals
do not do lymph node dissection. The ICON 1 classification
for low-, medium- and high-risk Stage I epithelial ovarian
cancer was used for grouping our patients. Low-risk (Stage I
A grade 1, non-clear cell), medium-risk (Stage I A grade 2 and
Stage I B or IC grade 1, non-clear cell), and high-risk (Stage
I A grade 3, Stage I B or IC grade 2 or grade 3 and all clear
cell) [16]. Time of final status (alive, dead or emigrated) was
registered as January 2007. 

Statistical analysis

Overall survival was estimated using the Kaplan-Meier
method and groups were compared with log-rank tests. The
five-year survival was estimated. Some of the most important
suggested factors were far from proportional hazards, making
them unsuitable for inclusion in the Cox proportional hazards
regression model. We therefore decided to present results of
univariate survival analysis only; p values ≤ 0.05 were
regarded as statistically significant. Data analysis was per-
formed using SPSS 15.0.
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Results

Patient characteristics are shown in Table 1. The 252
patients with invasive cancer had a 5-year survival rate of
83%. Most patients were between 50 and 70 years in both
periods. The last period contained proportionately fewer
patients below 39 years and more between 50 and 70
years. The best overall and 5-year survival rates were
found for the group below 39 years, and the worst for the
oldest group over 70 (Table 1, Figure 1). The difference
was significant (p < 0.001). 

There was a nearly equal distribution of patients
between the main histological subgroups, and univariate
analysis showed a significant difference (p < 0.01)

overall (OS) between the groups (Figure 2). The OS and
5-year survival rates were best for the endometrioid and
mucinous group and worst for the clear cell and non-clas-
sified group. The serous group did not do so well either.
The last period contained relatively more patients with
clear cell cancers than the first period relatively (Table 1).

Table 1 shows no difference in 5-year survival in the
well, moderate, and poorly differentiated tumours, and
the difference in OS was not significant in univariate
analysis. 

As for the sub-stages no significant differences were
found in OS and 5-year survival. Most patients with
Stage IC were found in the last time period and most with
Stage I A in the first period.

Table 1. — Characteristics of patients with invasive Stage I
EOC (n) and five-year total survival (%) for different treatment
periods.

Characteristics All 1984-1994 1995-2001
n ≥ 5-year n ≥ 5-year n ≥ 5-year

survival survival survival

All 252 83 155 83 97 82
Age (years):
≤ 39 54 94 39 95 15 93
40-49 55 91 32 91 23 91
50-59 77 82 45 76 32 91
60-69 47 79 27 85 20 70
70+ 19 42 12 50 7 29

Histology:
Serous 58 83 34 82 24 83
Mucinous 53 87 36 86 17 88
Endometrioid 62 89 41 90 21 86
Clear cell 45 69 20 65 25 72
Mixed 23 91 16 88 7 100
Non-classified 11 73 8 75 3 67

Differentiation:
Well 95 87 64 89 31 84
Moderate 58 76 44 73 14 86
Poor 43 81 24 83 19 79

Sub-stages:
A 158 85 110 85 48 85
B 23 74 19 74 4 75
C 70 80 26 81 44 80

Chemotherapy:
Single platinum 94 83 72 89 22 64
Platinum combined 6 83 3 100 3 67
Paclitaxel combined 14 86 – – 14 86
Others 5 80 5 80 – –

Radiotherapy:
No 180 85 88 86 92 84
Extern 12 75 8 88 4 50
P32 49 78 49 78 – –

Chemotherapy ± radiotherapy:
None 80 89 24 83 56 91
Chemo 100 82 64 88 36 72
Radio 50 74 48 75 2 50
Both 11 91 9 100 2 50

Lymph node staging:
No 157 82 143 83 14 64
Yes 89 88 7 100 82 87

Chemotherapy:
No 133 83 75 77 58 90
Yes 119 83 80 89 39 72

Table 2. — Characteristics of patients with Stage I EOC, with
and without lymph node staging, 1984-2001.

Characteristics Lymph node staging
Yes No

n % n %

Age:
≤ 39 16 18 38 24
40-49 22 25 30 19
50-59 29 33 47 30
60-69 17 19 29 19
70+ 5 6 13 8

Histology:
Serous 22 25 36 30
Mucinous 16 18 37 24
Endometrioid 18 20 39 25
Clear cell 24 27 21 13
Mixed 6 7 16 10
Non-classified 3 3 8 5

Differentiation:
Well 27 49 66 49
Moderate 12 22 44 33
Poor 16 29 25 19

Sub-stages:
A 50 57 105 67
B 3 3 18 12
C 35 40 34 22

Chemotherapy:
Single platinum 17 55 73 87
Platinum combined 3 10 3 4
Paclitaxel combined 11 36 3 4
Others 0 5 6

Chemotherapy ± radiotherapy:
None 56 63 23 16
Chemotherapy 29 33 69 47
Radiotherapy 2 2 47 32
Both 2 2 7 5

Chemotherapy:
Yes 31 35 84 54
No 58 65 73 47

Table 3. — Treatment frequencies (n) and 5-year OS (%) for
EOC Stage I with and without lymph node staging or AC.

Lymph node staging
Yes No

n % n %

Chemotherapy
Yes 84 86 73 77
No 31 77 58 93
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Figure 1. — Stage I EOC. OS for different ages (p < 0.01).
Figure 2. — Stage I EOC. OS for different histological groups (p < 0.01).
Figure 3. — Stage I EOC. OS with adjuvant treatment or not (p = 0.03).
Figure 4. — Stage I EOC. OS with lymph node staging or not (p = 0.02).
Figure 5. — Stage I EOC. OS combining lymph node staging and adjuvant chemotherapy (p = 0.05).
Figure 6. — Stage I EOC. OS for different treatment periods (p = 0.68).
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No significant difference in survival was found
between the chemotherapy groups or between those who
got AC and those who did not (Table 1). For the last
period however, there was a tendency towards better OS
for those who did not get AC compared to those who did
get it (p = 0.06). In the first period the 5-year survival was
best for those who received AC.

Intraperitoneal radioactive phosphorus was in use in
the first period and a few patients received external
abdominal and pelvic irradiation adjuvant to surgery in
both periods. A few patients even received combined
chemo- and radiotherapy as shown in Table 1. For the
whole cohort no significant difference in survival was
observed in the groups who received either radiotherapy
or chemotherapy, or no adjuvant treatment at all.
However from 1995 we found a significantly better OS
for those who received no adjuvant treatment compared
to those who had cytostatica and/or radiotherapy (p =
0.03) (Figure 3) with a 5-year survival of 91% (Table 1).

Only 17% of the patients had no adjuvant treatment in
the first time period compared to as much as 58% in the
last period.

Lymph node staging was mostly performed after 1995
and in 85% of the cases. We found a tendency towards
better OS for all patients that had been properly staged
compared to those who had not (p = 0.08). After 1995 the
OS difference was significant (p = 0.02) (Figure 4). Table
2 shows the characteristics of the patients with and
without lymph node sampling. There were more patients
with clear cell, poorly differentiated and Stage IC
tumours among those who had lymph node staging, and
63% vs 16% had no adjuvant treatment at all. Thirty-six
percent versus 4% however received paclitaxel in combi-
nation.

There was no significant difference in survival for
those who received or did not receive AC. By combining
AC and lymph node staging however, we found a signif-
icantly better survival for those who did not have AC but
had lymph node staging than for those who had not been
staged (p = 0.02). Comparing the four combined groups
(Figure 5), also shows a difference which is significant (p
= 0.05).

Table 3 shows the 5-year survival rates for the AC and
lymph node staging groups, and the same condition is
demonstrated with a 5-year survival rate of 93% for those
who did not undergo AC but were staged and 77% for
those who were not staged.

The OS was not significantly better when 15 or more
lymph nodes were removed compared to less than 15. 

When comparing the two treatment periods 1984-1994
and 1995-2001, no significant difference in OS was
demonstrated between the periods (p = 0.68) (Figure 6). 

When defining three different risk groups as in the
ICON I study, we found no significant difference in OS
in the high-risk group between those who received AC
and those who did not (p = 0.6). The same nonsignificant
difference was demonstrated for the medium- and low-
risk groups. Table 4 shows more characteristics for the
different risk groups. 

Discussion

The results of this retrospective study taking place
between 1984 and 2001 are influenced by the two ran-
domised studies described that the department took part
in during that time [5, 21]. In the last period more
patients were reoperated on for proper staging and more
were also referred for primary surgery at NRH because
they were considered preoperatively as high-risk patients.
The 5-year survival rate for the whole cohort of 83% is
almost the same as reported from Norway for the same
period [1]. Age and the histological types as prognostic
factors for overall survival are also comparable with
Vergote et al. [3]. The distribution between the histolog-
ical groups and survival showed the same tendencies and
is in accordance with others that found nodal disease
more frequent in serous and clear cell tumours than in
mucinous and endometrioid types and best survival for
mucinous and endometrioid types [3, 10, 22, 23]. For the
degree of differentiation and sub-stages we did not find
significant differences in univariate analysis opposed to
Vergote et al. [3], but we saw the same tendencies. 

Two prospective observational studies have been pub-
lished, Trimbos et al. [24] and Monga et al. [25] in which
patients did not receive AC after surgery. These studies
demonstrated the natural course for patients with Stage I
EOC and emphasised the importance of proper staging of
EOC [13]. On the basis of these findings we started sys-
tematic lymph node staging from about 1995, and from
that time we found a significant better survival for the
patients who had lymph node sampling than those who
did not in accordance with the optimally staged patients
in the observation arm of the ACTION study [10] (Figure
4). The group that was properly staged also consisted of

Table 4. — Characteristics and number of patients in the
different risk groups of invasive EOC Stage I.

Characteristics Risk groups
Low Medium High

Age (years):
≤ 39 24 14 11
40-49 18 10 21
50-59 13 20 38
60-69 8 11 23

Histology:
Serous 15 15 24
Mucinous 31 16 2
Endometrioid 17 22 18
Clear cell 0 0 45
Mixed 4 7 4
Nonclassified 0 1 7

Differentiation:
Well 67 28 0
Moderate 0 33 24
Poor 0 0 43

Lymph node staging:
No 46 44 55
Yes 20 15 42

Low risk: Stage I A, diff grade 1, non-clear cell. Medium risk: Stage I A, grade
2 and Stage I B or c, grade 1, non-clear cell. High risk: Stage I A, grade 3, I B
or c grade 2 or 3 and all clear cell.
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more patients with a poor prognosis and more who did
not receive any adjuvant therapy. Comparing the survival
with or without AC alone we found no significance in
contrast to the conclusion of the ICON 1 and the combi-
nation of ICON 1 and ACTION study [14, 15]. By com-
bining AC and lymph node staging we found the signifi-
cantly best survival for the patients who did not receive
AC but had been properly staged compared to those who
were not. This is in accordance with the conclusion of the
ACTION study which says that the benefit of AC appears
to be limited to patients with non-optimal staging. The
poor survival of the improperly staged patients with no
AC can be explained by the fact that many of them could
be Stage III C as we have shown earlier [9].

By using the risk groups of the long-time follow-up of
ICON 1 study in our work, we got nearly the same results
as them, showing that AC reduces the risk of death in the
high-risk group of patients but not in the medium- or low-
risk groups [16]. However, none of the ICON I patients
were properly staged. For selected patients who were
staged incompletely at the time of initial surgery, comple-
tion of the staging procedure with either laparoscopy or
laparotomy is another reasonable approach before a final
decision can be made regarding the need for AC.

No significant difference in survival was found
between the chemotherapy groups, but the numbers in
some of the groups are small. 

After 1995 we found the best significant survival for
“the no-adjuvant-treatment-at-all-group”.

We could not demonstrate better OS for the last period,
but there were relatively less young patients, more
patients with serous and clear cell and poorly differenti-
ated tumours and patients with Stage IC EOC after 1995.
This result makes the effect of AC in adequately staged
high-risk patients more doubtful given that no statistically
significant effect of AC was shown in this group in the
ACTION trial [10]. We believe many world leading gynae-
cologic oncologists may consider AC even in properly
high-risk patients Stage I as over-treatment [11, 26, 27].
Tropé et al. [5] and Bolis et al. [28] have shown that
salvage treatment was more effective in the optimally
staged observation arm. They suggested that salvage treat-
ment should be postponed until the time of recurrence. In
a small select group of very high-risk patients we consider
the use of three cycles of adjuvant PC [13, 20].

In a Norwegian study [29] including 70 (54%) Stage I
patients, 22% had chronic fatigue. Five-year survivors of
Stage I EOC had more somatic and mental morbidity,
more fatigue, poorer quality of life, and used more med-
ication and health services than controls (compared with
an age representative sample of the general female popu-
lation). The relative risk for developing secondary malig-
nancies is increased from 3.3 to 6.5 after platinum
therapy depending on dose [30]. This supports our belief
that the use of AC should be reduced for patients who are
likely to be long-term survivors [13]. 

We have demonstrated however that a lot of patients
avoided stressing AC and probably got a better quality of
life the last time period compared to the first time period
and even with better survival.

All this should indicate that there are two groups of
patients with low- and medium-risk Stage I invasive EOC
that do not need AC treatment, and according to what we
have found it is important that these patients undergo a
proper staging operation and do not belong to the high-
risk group defined above. We also mean that it is better
to centralise the patients to get the primary surgery done
by a gynaecological oncologist to avoid a second restag-
ing laparotomy.
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