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Abstract
Objective To analyze the prognostic inXuence of patient
characteristics, diagnostic markers or therapeutic proce-
dures in women diagnosed with early ovarian cancer based
on relapse and survival in long term follow-up.
Materials and methods All women diagnosed and treated
for early ovarian cancer at our institution between 1992 and
2006 were included in this retrospective study. Patient char-
acteristics, clinical data including operative procedure,
serum markers, stage and histology at Wrst diagnosis as well
as follow-up data were analyzed with regard to survival
times and relapse rates.
Results Altogether, 116 patients were included. Mean fol-
low-up time was 7.0 § 3.3 years (range 2–14 years). His-
tology revealed a serous tumor in 64.7% (75/116),
mucinous in 19.0% (22/116) and endometiroid tumors in
7.8% (9/116) of all cases. TNM classiWcation was pT1a in

49.1% (57/116), pT1b in 6% (7/116), pT1c in 32.8% (38/
116) and pT2a in 12.1% (14/116). Lymph node involve-
ment (N1) was found in 3.4% of all patients. 17 deaths and
17 relapses (each 14.7%) were documented during follow-
up time with a mean time to recurrence of 3.3 § 2.1 years
(range 1–7 years). The general 1-, 2-, 5- and 10-year sur-
vival rates were 99, 95.7 and 88.9 and 81.0%, respectively.
Patients with tumor stage pT1a and pT1b had a signiW-
cantly better survival (P = 0.0003) and signiWcantly lower
risk of recurrence (P = 0.0138) compared to higher tumor
stages. Moreover, patients who experienced recurrent dis-
ease or presented with ascites at primary diagnosis had a
signiWcantly worse overall survival (recurrence: hazard
ratio 0.17, 95% conWdence interval 0.0155–0.2182,
P = 0.0001; ascites: HR 2.84, CI 1.1919–10.1131,
P = 0.0225). The risk for recurrent disease was signiWcantly
elevated for patients with low grade (G3) tumors
(P = 0.0330). Interestingly, there was neither a worse sur-
vival rate nor a higher relapse rate for patients with primary
laparoscopic surgical access.
Conclusion Patients with early ovarian cancer stage pT1c
and pT2a or low grade tumor have to be monitored closely
in oncologic follow-up as they bare a signiWcant risk for
disease recurrence. Ascites at primary diagnosis, pT1c or
pT2a tumor stage or recurrent disease are associated with a
poor survival even in early ovarian cancer.
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Introduction

Ovarian cancer is the leading cause of death among gyne-
cologic malignancies. Due to the lack of diagnostic tools
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for early detection of ovarian cancer, the vast majority is
detected at progressed stage of disease. Only about 25–30%
of all patients are diagnosed as early ovarian cancer (EOC)
[8]. Though macroscopically limited to the ovaries, there is
a high incidence of microscopic tumor spread, which has
been described to range around 30% in earlier studies
[23, 31]. If those patients are not staged adequately, there is
a high risk to underestimate the stage of the disease and the
necessity for adjuvant therapy. Therefore, a suYcient oper-
ative staging is mandatory in all patients diagnosed with
ovarian cancer [24]. Although longitudinal laparotomy is
still the standard surgical access, laparoscopy is frequently
preferred as minimally invasive approach to evaluate
unclear adnexal masses because it is well accepted by
patients, only requires a short hospitalization and entails
less postoperative pain [13].

The aim of this study is to analyze the prognostic
inXuence of patient characteristics, diagnostic markers or
therapeutic procedures in women diagnosed with early
ovarian cancer based on relapse and survival in long term
follow-up.

Materials and methods

All women diagnosed and treated for early ovarian cancer
(EOC) (pT1a–T2a) at our institution between 1992 and
2006 were included in this retrospective study. Patient char-
acteristics, clinical data including operative procedure,
evaluation of serum CA-125 levels (automated enzyme
immunoassay, Elecsys, Roche Diagnostics, Penzberg, Ger-
many), stage and histology at Wrst diagnosis as well as fol-
low-up data were analyzed for survival times and relapse
rates. Clinical data, demographic, diagnostic and treatment
information were primarily collected from the patients’
charts. Further follow-up was carried out by outpatient vis-
its and tumor registry data base information.

Patients were seen three-monthly after initial diagnosis
for a 2-year-period, thereafter at a 6-month interval for
another three years and afterwards once a year to evaluate
tumor markers, sonographic and clinical signs of relapse.
The following parameters were registered for each
patient: age at primary diagnosis, menopausal stage, hor-
mone therapy, tumor marker, ascites, surgical procedure
performed, adjuvant therapy, tumor type and stage.
Tumor typing and staging were performed by the depart-
ment of pathology according to the criteria of the Interna-
tional Federation of Gynaecologists and Obstetricians
(FIGO) and the International Union against Cancer
(IUCC). In follow-up, occurrence of relapse, time to
relapse, death and survival time were registered. The main
outcomes assessed were disease recurrence and patients’
survival.

Statistical analysis was performed using Medcalc (8.1).
All values are given as mean and standard deviation. To
test diVerences between continuous variables for statistical
signiWcance, the Mann–Whitney test for unpaired variables
was applied. For categorical data, the chi square test was
used. For the comparison of survival times, Kaplan–Meier
curves were drawn for diVerent patient groups. The chi-
square statistic of the logrank test was calculated to test
diVerences between survival curves for signiWcance. P val-
ues less than 0.05 were considered as statistically signiW-
cant.

Results

Altogether, 116 patients could be identiWed who had been
operated und diagnosed with early ovarian cancer at our
institution between 1992 and 2006.

Mean follow-up time was 7.0 § 3.3 years (range 2–14
years). Mean age at primary diagnosis was 55 years (mini-
mum 14 years, maximum 88 years). 2.6% of the patients
were premenopausal, 21.9% perimenopausal and 75.5%
postmenopausal. At primary diagnosis, serum tumor
marker CA 125 was elevated above the cut oV of 35 U/ml
in 70% of all patients.

Histology revealed a serous tumor in 64.7% (75/116),
mucinous in 19.0% (22/116) and endometiroid in 7.8% (9/
116) of all cases. All other histological subtypes ranged
between 0.9 and 1.7%. TNM classiWcation was pT1a in
49.1% (57/116), pT1b in 6% (7/116), pT1c in 32.8% (38/
116) and pT2a 12.1% (14/116). Lymph node involvement
(N1) was found in 3.4% of all patients.

The tumor grading was G1 in 33.6%, G2 in 44.8% G3 in
19.0%. Further analysis of tumor grading according to the
histological subtype showed a G1 diVerentiation in 30.7%
of all serous tumors, G2 in 44.0%, G3 in 22.7%. In compar-
ison to these numbers, the second most common tumor
type, mucinous ovarian cancer, showed a better grading:
G1 in 59.1%, G2 in 31.8%, G3 in 4.5%. Ascites was dis-
covered in 28.4% (33/116) of all patients at primary diag-
nosis (Table 3).

The surgical access was longitudional laparotomy in
81.9% (n = 95 patients), transverse laparotomy in 0.9%
(n = 1 patient) and laparoscopy in 17.2% (n = 20 patients)
at initial surgery. An intraoperative conversion from laparo-
scopic to laparotomic approach did not occur. A separate
second operation was necessary in 19 cases, which
accounts for as much as 95% of all patients with invasive
ovarian carcinoma and primary laparoscopic operative
access (19/20). In case of a secondary surgical access, it
was laparoscopic in 7 cases (7/19) and laparotomic in 12
(12/19). No port site metastases were diagnosed during
follow-up.
123



Arch Gynecol Obstet (2009) 280:71–77 73
Adjuvant chemotherapy was administered in about half
of all patients, i.e. 50.9%. A combination of carboplatin and
paclitaxel was chosen in 44.8% of the patients treated by
chemotherapy, while a combination of carboplatin and
cyclophosphamide was applied in 34.5%. Other combina-
tions were cisplatin and paclitaxel or carboplatin, paclitaxel
and cyclophosphamide, each in 3.5% of patients. Alto-
gether 86.2% of all patients receiving chemotherapy were
treated with a combined chemotherapeutic strategy. Carbo-
platin monotherapy was chosen in 10.3%. One patient was
treated with cyclophosphamide alone and one with cis-
platin. 75.9% of all patients had six cycles of chemother-
apy, 17.1% four cycles and the other 7.0% varied from two
to eight or ten cycles altogether.

A total of 17 relapses (14.7%, 17/116) were documented
during follow-up time with a mean time to recurrence of
3.3 § 2.1 years (range 1–7 years). Of all patients, 17 died
during follow-up time. The general 1-, 2-, 5- and 10-year
survival rates were 99, 95.7 and 88.9 and 81.0%, respec-
tively.

Patient survival

Of the 17 patients who died, nine had been operated for
recurrent disease during follow-up time. Kaplan–Meier
analysis showed a signiWcant diVerence in terms of survival
for patients who experienced disease recurrence or not. For
patients without disease recurrence, 1-, 2-, 5- and 10-year
survival rates were 100, 99, 93.4 and 88.5 compared to
94.1, 76.5, 64.7 and 49.3% in those with relapse (log rank
test: HR 0.17, CI 0.0155–0.2182, P = 0.0001; cf. Fig. 1).

Tumor stage was signiWcantly relevant for overall
survival: pT1c and pT2a ovarian cancer had the worst 1-,
2- and 5-year survival rates, whereas pT1b tumors
showed the best survival data with a 5-year survival of
100% (P = 0.0003; cf. Table 1). Mean survival was
6.5 § 2.4 years for pT1a, 12.0 § 0 years for pT1b,
2.0 § 0.8 years for pT1c and 4.0 § 1.4 years for pT2a.
Patients with a low grade tumor (G3) had a signiWcantly
higher tumor stage at primary diagnosis (P < 0.01).
Besides, a signiWcant correlation could be found for ele-
vated CA 125 (>35 U/ml) at primary diagnosis and higher
tumor stage (P = 0.001).

Grading, histological subtype and CA 125 elevation at
primary diagnosis did not show a signiWcant diVerence in
terms of overall survival (P > 0.05 in the log rank test of
Kaplan–Meier analysis). Interestingly, the primary surgical
access, either by laparoscopy or laparotomy, had no inXu-
ence on overall survival rates with a 5-year survival rate of
88.7% in patients with laparoscopy versus 88.9% in those
with laparotomy (HR 0.80, CI 0.2008–3.2224, P = 0.760;
cf. Fig. 2, Table 4).

Another signiWcant correlation was observed between
the presence or absence of ascites at primary diagnosis and
survival (HR 2.84, CI 1.1919–10.1131, P = 0.0225; cf.
Figs. 3).

Relapse

17 of 116 patients (14.7%) were diagnosed with recurrent
disease during follow-up. Relapse free 1-, 2-, 5- and 10-
year interval for all patients were 96.6, 92.2, 87.9 and
81.4%, respectively. Patients with pT1a and pT1b tumor
stage showed a signiWcantly better relapse free interval than
pT1c and pT2a tumors patients, with a 1-, 2- and 5-year
relapse free interval of 98.2, 94.7 and 94.7% for pT1a, 5-
year relapse free interval of 100% for pT1b, rates of 94.7,
89.5 and 77.8% for pT1c tumors and 92.9, 85.7 and 77.9 for
pT2a tumors (P = 0.0138; cf. Table 2).

Tumor marker elevation at primary diagnosis, the
presence of ascites or histological subtype did not show

Fig. 1 Kaplan–Meier analysis for survival of patients with recurrent
disease versus those without

Table 1 1-, 2- and 5-year survival by pathologic tumor stage (pT1a,
pT1b, pT1c and pT2a)

pT Stage 1-year-
survival (%)

2-year-
survival (%)

5-year-
survival (%)

pT1a 100 100 98.1

pT1b 100 100 100

pT1c 97.4 89.5 86.7

pT2a 100 92.9 50.8
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signiWcant diVerences in terms of relapse rates (P > 0.05 for
log-rank tests of Kaplan–Meier analyses of all parameters).
Again the choice of primary surgical access had no inXu-
ence on patients’ recurrence rates: relapse free 5-year inter-
val was 95.0% with laparoscopy versus 86.4% with
laparotomy (HR 0.2425, CI 0.1236–1.6966, P = 0.324;
Table 4). The risk of recurrent disease was signiWcantly ele-
vated for patients with low grade (G3) tumors (P = 0.0330)
(Fig. 4).

Discussion

Persistent ovarian masses of unclear dignity found at subse-
quent vaginal sonographies result in operative exploration

Fig. 2 Kaplan–Meier analysis for survival of patients with laparos-
copy and laparotomy as initial surgical access

Fig. 3 Kaplan–Meier analysis for survival of patients with versus
without ascites at primary diagnosis

Table 2 1-, 2- and 5-year relapse free interval by pathologic tumor
stage (pT1a, pT1b, pT1c and pT2a)

pT Stage 1-year (%) 2-year (%) 5-year (%)

pT1a 98.2 94.7 94.7

pT1b 100 100 100

pT1c 94.7 89.5 77.8

pT2a 92.9 85.7 77.9

Table 3 Patient and tumor characteristics

Total number of patients 116

Mean follow-up time (years) 7.0 § 3.3

Mean time to recurrence (years) 3.3 § 2.1

Age at primary diagnosis (years) 55 (14–88)

Menopause status

premenopausal 2.6%

perimenopausal 21.9%

postmenopausal 75%

Tumor marker CA 125 U/ml exceeding cut-oV 70%

Histology

Serous 64.7%

Mmucinous 19.0%

Endometrioid 7.8%

Other 8.5%

Stage by TNM

pT1a 49.1%

pT1b 6.0%

pT1c 32.8%

pT2a 12.1%

Grading

High grade (1) 33.6%

Intermediate (2) 44.8%

Low grade (3) 19.0%

n/a 2.6%

Surgical approach at primary access

Laparoscopy 17.2%

Laparotomy 82.8%

Presence of ascites at primary diagnosis

Yes 28.4%

No 81.6%

Adjuvant chemotherapy

Yes 50.9%

No 49.1%

Relapse 14.7%

Death 14.7%
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in the vast majority of cases. Although most lesions turn
out to be benign, some are diagnosed as invasive ovarian
cancers [5]. Since laparoscopic minimally invasive surgery
gains importance for its faster postoperative recovery and
shorter stay in hospital [13], women with unclear ovarian
mass often wish to be operated laparoscopically, baring the
risk to require complementary surgery, mostly by laparot-
omy, afterwards.

Park et al. compared the operative procedures for early
ovarian cancer. In a short follow-up time they also found no
diVerence in terms of relapse or survival times between
both patients groups [19]. Our data are also in concordance
with Lecuru et al. [14] who did not Wnd a harmful inXuence
of laparoscopy as Wrst initial access on outcomes of patients
with stage I ovarian cancer, although they found insuYcient
radicality and inaccurate staging with initial laparoscopy.
Ghezzi et al. [6] found laparoscopic comprehensive surgi-
cal staging of EOC to be a safe and adequate treatment
option comparable to the standard surgical staging per-
formed via laparotomy.

In our patient group, patients treated by laparoscopy had
a signiWcantly higher risk to require a second operation. An
explanation for this observation is the patients’ wish for a
minimally invasive surgery and an elucidation of the histo-
logic result prior to complete ovarian cancer surgery. None
of the patients treated by laparoscopy showed port site
metastasis in our patient group, which is a commonly
described concern related to laparoscopy. In literature this
phenomenon has been described in a few cases [1, 7, 9, 10,
16, 17, 27–29], mostly associated with tumor spillage. Oth-
ers have criticized the delay of secondary surgery after lap-
aroscopy to be relevant for outcome [11, 15]. But this
concern should be addressed to both operative access, lapa-
rotomy and laparoscopy, if a stepwise surgical approach is
chosen.

A study of the Regional Cancer Registry of the central
region in the Netherlands has underlined the importance of
proper surgical staging. They compared patients who had
been treated according to the guidelines for ovarian cancer
surgery to those who had not been operated accordingly,
and showed a signiWcant diVerence of 29.1% between the
completely and incompletely staged group in the 5-year

survival in Kaplan–Meier analysis [21]. Moreover, they
postulated that there are patients with higher tumor stages
among the patients without proper surgery who remain
under-diagnosed at surgery [21]. This concern has already
been raised by others who found EOC patients at risk to
miss metastases at incomplete surgery, which consecutively
has signiWcant implications on treatment and survival
[12, 20]. Since there are no data of randomized prospective
trials available, the primary operative procedure for invasive
ovarian cancer should include longitudinal laparotomy,
bilateral salpingo-oophorectomy, hysterectomy, omentec-
tomy, pelvic and paraaortal lymphadenectomy, multiple
peritoneal biopsies and peritoneal washing [3, 24].

Our data show tumor stage to be an independent prog-
nostic factor for relapse and survival. This Wnding is sup-
ported by other studies on EOC [2, 18, 30]. Five year
survival rates are as high as 98.1 and 100% in stage pT1a
and pT1b disease, but only 86.7 and 50.8% for pT1c and
pT2a tumors. These 5-year survival rates go along with the
data in literature showing a 5-year survival rate in stage I
cancers of 84% compared with 76% in those with stage II

Table 4 Surgical access: Relapse and deaths according to operative access at Wrst diagnosis (primary and secondary access)

Primary access (n = 116) Laparoscopy (n = 20) Laparotomy (n = 96)

Relapse 1 (5%) 16 (16.7%)

Deaths 2 (10%) 15 (15.6%)

Secondary access 
(n = 19)

Laparoscopy 
(n = 7)

Laparotomy 
(n = 12)

None 
(n = 1)

Laparoscopy 
(n = 0)

Laparotomy 
(n = 0)

None 
(n = 96)

Relapse 1 (14.3%) 0 (0%) 0 (0%) – – 16 (16.7%)

Deaths 2 (28.6%) 0 (0%) 0 (0%) – – 15 (15.6%)

Fig. 4 Kaplan–Meier analysis for relapse of patients diagnosed with
high grade (1), intermediate (2) or low grade (3) ovarian cancer at
primary diagnosis
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disease [4]. The high prognostic relevance of TNM-stage
observed in this study underlines that all ovarian cancer
have to be staged properly, especially to guarantee adequate
adjuvant treatment.

To detect EOC patients with poor survival or high risk of
recurrence, independent prognostic tools have been ana-
lyzed. In this study, we identiWed ascites at primary diagno-
sis and a low tumor grading as risk factors. Vergote et al.
[27] analyzed the data of 1,545 women with stage I disease
and found a low tumor grade to be associated with a shorter
disease free survival, which is in agreement with our obser-
vation. Other studies support this Wnding [12, 22, 25, 26],
like John et al. who also described tumor grade to be an
independent prognostic factor for progression-free and dis-
ease-free survival [4].

Strengths of this study are the long follow-up of
14 years, the persistent high standard of operative staging
by gynecologic oncologists at a specialized academic insti-
tution and consistent pathologic histology review by expert
gynecologic oncology pathologists. A limitation is obvi-
ously the retrospective, non-randomized study design and
changes in adjuvant chemotherapy regimens over the long
observation period.

Conclusion

In conclusion, patients with tumor stage pT1c and pT2a or
low grade tumor have to be monitored closely in oncologic
follow-up as they bare a signiWcant risk for disease recur-
rence. Ascites at primary diagnosis and pT1c or pT2a
tumor stage or disease recurrence are associated with a poor
overall survival. Since TNM-stage is of such prognostic rel-
evance, even patients with early ovarian cancer have to be
staged properly to ensure adequate adjuvant treatment. Lap-
aroscopy as initial surgical access has no negative inXuence
on recurrence or survival and can be regarded as adequate
for initial diagnostic surgery.

ConXict of interest statement We declare that we have no conXict
of interest.
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