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Abstract

Purpose: Ovarian cancer is usually diagnosed at advanced stage. Thus,
recurrences are common. The aim of this retrospective study was to analyze the
prognostic value of selected clinical and biological factors with regard to overall
survival after first recurrence.

Methods: A total of 368 evaluable patients with primary epithelial cancer
of the ovary, fallopian tube or peritoneum were included. Carcinosarcomas,
sarcomas and borderline tumors of the ovary, the fallopian tube and the
peritoneum were excluded. Patient and tumor characteristics were extracted
from hospital records. Recurrence was defined as the first clinical manifestation
of tumor progression after an interval of no clinical evidence of disease following
primary surgery. Patients with an elevated tumor marker CA125 alone and those
who had clinically evident tumor after primary surgery were not eligible for this
study.
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Results: In the multivariate cox regression analysis, five parameters were
identified as independent favourable prognostic factors for survival after first
recurrence: Time to recurrence = 2 years (p=0.000), Karnofsky status = 80%
at the time of recurrence (p=0.008), use of adjuvant chemotherapy (p=0.013),
residual disease < 1 cm at primary surgery (p=0.044), and isolated peripheral or
paraaortic lymph nodes as localization of first recurrence (p<0.05).

Conclusions: Prolonged interval to recurrence seems to be of utmost
importance for longer postrecurrence survival. In addition, small or no residual
tumor after primary surgery, administration of adjuvant chemotherapy, higher
performance status at recurrence and metastases in the peripheral or paraaortic
nodes are predictive for improved overall survival.
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Introduction were extracted from hospital records and are listed in Table 1.

Most patients with ovarian cancer are diagnosed at an advanced ~ Definition of recurrence

stage, and most will develop recurrence [1]. The abdominal cavity
and retroperitoneal lymph nodes are the most frequent sites of first

Recurrences were identified by retrospective chart review in 389
patients. 21 of these had to be excluded due to incomplete survival data.

recurrence [1] while distant metastases are uncommon [1,2]. There
are inconsistent data on predictive factors for overall survival after
first recurrence of epithelial ovarian cancer [3-12].

This retrospective study aimed to describe the patterns of first
recurrence and to analyze the predictive value of available clinical
and tumor-related factors in patients with ovarian cancer treated and
followed up in a single academic institution.

Methods

Between 1976 and 2009, a total of 1,003 consecutive patients
with primary epithelial cancer of the ovary, fallopian tube or the
peritoneum were treated at the Division of Gynecology, Department
of Obstetrics and Gynecology at the Medical University of Graz.
Carcinosarcomas, primary sarcomas and borderline were excluded as
were tumors metastatic to the ovary. Patient and tumor characteristics

Thus, a total of 368 patients were analyzed. Recurrence was arbitrarily
defined as the first clinical manifestation of tumor progression after
clinical remission following primary surgery and chemotherapy. Each
recurrence was confirmed by radiologic imaging. In the majority of
cases, cytological and/or the clinical course of disease confirmed
tumor progression. In the remaining patients, serial imaging and/
or the clinical course of disease unequivocally confirmed tumor
progression. Patients with an elevated CA-125 alone and those who
had clinically evident tumor after primary surgery were not eligible
for this study.

In the vast majority of patients, adjuvant chemotherapy consisted
of cisplatinum-based regimens before 1990 and of carboplatin-based
regimens thereafter. Carboplatin and paclitaxel combination therapy
was used as a standard since the year 2000.
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Table 1: Tumor and patient characteristics of the 368 evaluable consecutive
patients with recurrent primary epithelial cancer of the ovary, fallopian tube and
peritoneum following primary clinical remission.

Number of patients (%)
368 (100%)
58 (21-90)

Characteristics

Mean age; years (range)

Age at primary diagnosis

<70 years 287 (78%)
=70 years 81 (22%)
Tumor origin

Ovary 344 (93%)
Fallopian tube 14 (4%)
Peritoneum 10 (3%)
FIGO stage

-1l 65 (18%)
-1v 303 (82%)
Histology

Serous 263 (71%)
Clear-cell 40 (11%)
Endometrioid 32 (9%)
Undifferentiated 21 (6%)
Mucinous 12 (3%)
Grading

G1 42 (11%)
G2 88 (24%)
G3 218 (59%)
Unknown 20 (6%)

Ascites at the time of diagnosis

None 130 (35%)
<500 ml 78 (21%)
>500 ml 160 (44%)
Type of primary surgery

TAH? + BSO/USOP + OM + lymphadenectomy® 184 (50%)

184 (50%)

TAH? + BSO/USOP + OM¢

Bowel resection at primary surgery

Yes 110 (30%)
No 256 (69.5%)
Unknown 2 (0.5%)

Retroperitoneal lymph node status

Positive 134 (36%)
Negative 66 (18%)
Unknown 168 (46%)

Residual disease at primary surgery

None 158 (43%)
0.1to1.0cm 45 (12%)
1.1t0o1.9cm 59 (16%)
>2.0cm 106 (29%)

Adjuvant platinum-based chemotherapy

Yes 316 (86%)
No 52 (14%)

Age at first recurrence

<70 years 300 (82%)
270 years 57 (15%)
Unknown 11 (3%)

Interval to first recurrence

<12 months 132 (36%)

12-24 months 173 (47%)

>24 months 63 (17%)
Symptoms at recurrence

Yes (62%)
No (5%)
Unknown (32%)
Karnofsky status at the time of recurrence/metastasis

<80 32 (9%)
280 336 (91%)
CA125 > 40 U/ml at the time of recurrence

<200 U/ml 49 (13%)
2200 U/ml 47 (13%)
Unknown 272 (74%)

Number of sites of recurrence

1 140 (38%)
) 158 (43%)
>5 70 (19%)

Largest size of recurrent lesion/s

<2 cm 110 (30%)

>2 om 258 (70%)

Therapy for recurrence

Surgery and platinum-based chemotherapy 14 (4%)

Platinum-based chemotherapy 309 (84%)

Non-platinum-based chemotherapy 26 (7%)
Palliative radiotherapy 2 (1%)
Palliative supportive therapy only 17 (5%)

aTotal abdominal hysterectomy (n=301); previous hysterectomy for benign
disease (n=67).

"Bilateral salpingo-oophorectomy (n=340), unilateral salpingo-oophorectomy
(n=28).

Pelvic (n=184) paraaortic Lymphadenectomy (n=70).

9Omentectomy (n=368).

Follow-up visits

Follow-up examinations were scheduled every three months for
three years after surgery and every six months until the fifth year
after diagnosis. Follow-up had been standardized and carried out
centrally at our institution for 95% of patients. Follow-up consisted
of gynecologic clinical examinations every three months during the
first three years as well as six-monthly CT scans thereafter until the
end of the fifth year after diagnosis.
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Predictive factors analyzed

The following factors potentially affecting postrecurrence survival
were analyzed:

. Primary tumor origin

. FIGO stage

. Histology

. Grading

o Age at primary diagnosis

. Ascites at the time of diagnosis

. Type of primary surgery

. Bowel resection at primary surgery
. Retroperitoneal lymph node status

. Residual disease at primary surgery

. Adjuvant platinum-based chemotherapy

. Age at first recurrence

. Interval to first recurrence

. Symptoms at recurrence

. Karnofsky status at the time of recurrence/metastasis

o CA125 > 40 U/ml at the time of recurrence

. Localization of recurrence

o Number of sites of recurrence

. Largest size of recurrent lesions
. Therapy for recurrence

Statistical analysis

Standard descriptives methods were used. Kaplan-Meier-curves
were applied to describe patient survival from the time of recurrence,
and Cox’s proportional hazards model was used for multivariate
analysis.

The analysis was done with IBM SPSS (IBM SPSS Statistics for
Windows, V.22. Armonk, NY: IBM Corp).

Results

The mean follow-up of study patients was 17 months (range
0 to 146 months). The median post-recurrence survival was 11
months (range 0-146 months). Recurrences in the 368 patients were
diagnosed after a median of 16 months (range 0-186 months). Sites of
recurrence are shown in (Table 2).

Univariate analysis identified the following parameters to be
significantly associated with favourable survival after first recurrence:
FIGO stage I-II (p=0.000), tumor residuals of < lcm in diameter
at primary surgery (p=0.000), only one localization of recurrence
(p=0.000), age < 70 years at the time of recurrence (p=0.017), negative
retroperitoneal lymph node status at primary surgery (p=0.018), and
peripheral lymph node recurrence (p=0.009), respectively.

Table 2: Localization of first recurrence/metastasis in the 368 evaluable
consecutive patients with primary epithelial cancer of the ovary, fallopian tube
and peritoneum.

Number of patients (%)

Characteristics
368 (100%)

Peritoneum 90 (25%)
Peritoneum and pelvis 14 (4%)
Pelvis only (no specification) 87 (24%)
Pelvic side wall 11 (3%)
Vaginal cuff 15 (4%)
Middle and lower vagina 4 (1%)
Liver 22 (6%)
Liver and peritoneum 15 (4%)
Liver and pelvis 4 (1%)
Liver and pleura 2 (0.5%)
Pleura 8 (2%)
Pleura and peritoneum 4 (1%)
Pleura, peritoneum and pelvis 3 (1%)
Pleura and lung 2 (0.5%)
Lung 11 (3%)
Paraaortic lymph nodes only 23 (6%)
Paraaortic lymph nodes and liver 4 (1%)
Paraaortic and mediastinal lymph nodes 1(0.3%)
Paraaortic lymph nodes and peritoneum 1(0.3%)
Paraaortic lymph nodes and pelvis 1(0.3%)
Paraaortic lymph nodes, peritoneum and pelvis 1(0.3%)
Paraaortic lymph nodes and pleura 1(0.3%)
Supraclavicular lymph nodes 9 (2%)
Supraclavicular lymph nodes and pelvis 1(0.3%)
Inguinal lymph nodes 7 (2%)
Inguinal lymph nodes and peritoneum 1(0.3%)
Inguinal and axillary lymph nodes,
peritoneum and lung 1(0.3%)
Brain 8 (2%)
Spleen 4 (1%)
Spleen and peritoneum 3 (1%)
Skin 4 (1%)
Umbilicus 3 (1%)
Abdominal wall 3 (1%)

In multivariate Cox regression analysis, five parameters were
identified as independent favorable predictive factors for survival
after first recurrence: Time to recurrence > 2 years (p=0.000; Figure
1), Karnofsky status > 80% at the time of recurrence (p=0.008,
Figure 2), use of adjuvant platinum-based chemotherapy (p=0.013),
residual disease < lcm at primary surgery (p=0.044, Figure 3) and
isolated peripheral or paraaortic lymph nodes as localization of first

recurrence (p<0.05; Figure 4), respectively.
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Figure 1: Overall cumulative survival of patients with primary epithelial
cancer of the ovary, fallopian tube, or peritoneum whose interval between
primary diagnosis and recurrence was less than or equal two years versus
those with an interval of greater than two years.
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Figure 3: Overall cumulative survival of patients with primary epithelial
cancer of the ovary, fallopian tube, or peritoneum who either had no residual
disease, residual disease < 1 cm, residual disease between 1.0 and 1.9 cm,
or 2 2 cm in largest diameter at primary debulking surgery.
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Figure 2: Overall cumulative survival of patients with primary epithelial
cancer of the ovary, fallopian tube, or peritoneum who either had a Karnofsky
status of < 80% or = 80% at the time of recurrence.

Discussion

In 368 patients who developed recurrence after clinical remission,
postrecurrence survival was favorably influenced by an interval of >
2 years from primary surgery (Figure 1), small or no residual disease
at primary surgery (Figure 3), the use of adjuvant platinum-based
chemotherapy, a higher Karnofsky status at recurrence (Figure 2) and
recurrence/metastases in the peripheral or paraaortic lymph nodes
(Figure 4).

There are only three studies including higher patient numbers
with ovarian cancer recurrence [9,10,13]. However, one of these had
focussed on the response of patients to chemotherapy only [13].

Longer interval to recurrence

Our study identified a disease-free interval of two years from
diagnosis as predictor of improved survival (Figure 1; p=0.000). This
finding supports several other reports [3-8,10,11].
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Figure 4: Overall cumulative survival of patients with primary epithelial
cancer of the ovary, fallopian tube, or peritoneum who either developed their
first recurrence in the brain, parenchymatous liver, paraaortic lymph nodes,
pelvis, peripheral lymph nodes, peritoneum, pleura and lungs, and skin,
respectively.

Residual disease < 1cm at primary surgery

In the present study, minimal or no residual disease at primary
surgery was an independent favorable factor for postrecurrence
survival (Figure 3; p=0.044). This finding is supported by another
report on pooled data from 3 randomized AGO studies from the
German Working Group for Gynecologic Oncology [9].

Adjuvant chemotherapy

The administration of adjuvant platinum-based chemotherapy
was identified as favourable predictive factor for prognosis in the
present series (p=0.013). We were unable to identify other studies
showing a similar finding.

Higher performance status at the time of recurrence

Our findings revealed a Karnofsky status > 80% at the time of
recurrence to be predictive for postrecurrence survival (p=0.008;
Figure 2). Other groups have shown similar results [3,6].
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Localization of recurrence

The most common first clinical manifestations of recurrent
ovarian cancer were metastases of the peritoneal cavity, followed by
the pelvis. Isolated lymph node recurrences, mainly concerning the
paraaortic area, were less common (Table 2).

Peritoneal metastases

It seems evident that the term peritoneal cavity was not uniformly
used in the studies reported since some authors have not distinguished
between recurrences restricted to the pelvis and those involving both
the pelvis and the peritoneal cavity [1,14-16]. The present study did
not identify a prognostic difference between these two recurrence
patterns (Figure 4).

Peritoneal metastases have been identified as a component of first
recurrence in 36% of our patients (Table 2). This data are in line with
those from another study (38% peritoneal recurrences; [1]). Amate et
al. reported peritoneal involvement as site of first recurrence in 77%
of patients, most of them having advanced disease [16].

In autopsy studies, up to 96% of patients were identified to have
peritoneal metastatic involvement [14,15,17].

Pelvic metastases

In our cohort, 34% of patients showed first recurrences in the
pelvis (Table 2). In contrast, an autopsy study revealed even a higher
rate of pelvic peritoneal metastases (65%; [17]).

Isolated vaginal cuff recurrences

In our collective, 15 patients (4%) developed an isolated
recurrence of the vaginal cuff (Table 2). This is in accordance with
another study in which 5% such recurrences were reported [18].

Liver metastases

Parenchymatous liver metastases occurred in 13% of our patients
(Table 2). Dauplat et al. reported 14% liver metastases [19]. Autopsy
studies in patients with ovarian cancer have observed liver metastases
between 45 and 52% of patients [14,15,17].

Peripheral and paraaortic lymph node recurrences

In the present series, metastatic involvement of peripheral or
paraaortic lymph nodes was found in 51 cases 39 of which (77%) were
isolated (Table 2). Overall, peripheral and paraaortic lymph node
recurrences represented 11% of recurrences in this series. Paraaortic
recurrences were treated by secondary surgery in 10 patients.
Peripheral or paraaortic lymph node involvement was a favorable
predictor of survival in the present study (Figure 4; p<0.05). This data
is in line with several previous reports in which survival up to > 100
months was recorded [11,20-22].

Pleural metastases

About 5% of our patients had pleural metastases as primary
localization of recurrence (Table 2). In studies with far advanced
disease and autopsy studies, the proportion of pleural involvement
lay between 28 and 59%, respectively [14,15,17]. In a report on 97
patients first recurring at distant sites, 59% had malignant pleural
effusions [19]. Another study showed thoracic involvement in 45%
of patients the vast majority of them having pleural effusions [23].

Lung metastases

In the present study, parenchymal lung metastases were found
as primary manifestation of recurrence in 4% of patients only (Table
2). This number corresponds well to one other study [23]. Autopsy
studies have found a prevalence of lung metastases in up to 39%
[14,15,17].

Spleen metastases

Two percent of patients in the present series showed metastatic
involvement of the spleen (Table 2). Previous studies have revealed
rates between 4% and 10%, respectively [1,2]. However, autopsy
studies have reported spleen metastases in 19% to 51% of patients,
respectively [14,15,17].

Brain/CNS metastases

In the present cohort, 2% of patients were diagnosed with brain
metastases (Table 2). These data are in line with previous observations
by Dauplat et al [19]. Autopsy studies have revealed up to 6% brain
metastases from ovarian cancer [14,15,17].

Skin metastases

In the present series, four patients (1%) developed skin metastases
(Table 2). These data are in line with Cormio et al. who described 4%
skin metastases among 220 patients with epithelial ovarian cancer [2].
Autopsy studies revealed prevalence rates of as high as 5% [15,17].

Number of sites of recurrence

The number of sites of recurrence was not predictive for
postrecurrence survival in the present series. However, various and
inconsistent methods have been applied in order to diagnose the
localization of recurrences/metastases. For example, a patient might
have undergone emergency surgery for an ileus at the time of first
recurrence at which numerous metastases were stated. In another
case, a patient with significant dyspnea might have been diagnosed
via chest X-ray only without performing further imaging. In the
present study, this patient might have been classified as having one
localization of recurrence only despite the coexistence of several other
metastatic lesions identified 2 weeks later by thoracoscopy.

In one study, the number of disease sites at recurrence was
significantly associated with response. However, the authors did
not report on overall survival [13]. Biliatis et al. reported that three
or more sites of recurrence are independently associated with poor
prognosis [7]. Pignata et al. reported similar effects on overall survival

[6].
Maximum tumor size at recurrence

This parameter was not significantly associated with survival in
the present dataset. One pooled study found tumor size of recurrence
<5 cm to be independently associated with improved response [13].

FIGO stage

In the present cohort, 303 patients (82%) had FIGO stage III or
IV disease. Stage had no influence on postrecurrence survival. In
contrast, two other studies have identified advanced stage of disease
as a negative independent prognostic factor post recurrence [7,10].

Histological subtype
The histological subtype had no predictive value in the present
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series. Only singular studies have found serous histology to be
significantly associated with an improved response and prognosis
(7,10,13].

CA 125

In the present study, CA-125 values were available only in 26%
of patients overall (Table 1). No predictive value was found. Another
group also reported no prognostic significance for preoperative CA
125 evaluated in patients before secondary cytoreduction [5].

Other factors investigated

No difference in postrecurrence survival was found with regard
to the origin of the primary tumor, grading, age at diagnosis and
recurrence, the presence of ascites at primary surgery, whether
primary surgery included lymphadenectomy or not, retroperitoneal
lymph node status, and type of treatment of recurrence. However,
it has to be stated that only a minority of our patients underwent
secondary debulking surgery (4%; Table 1). There are several papers
in the literature which have shown secondary debulking surgery at
the time of recurrence to positively influence survival in selected
patients if residual disease is low [24].

Conclusion

In this series, the time to recurrence was the strongest predictor
of postrecurrence survival. In addition, small or no residual tumor
after primary surgery, the administration of adjuvant chemotherapy,
a higher performance status at recurrence, and metastases in the
peripheral or paraaortic nodes are predictive for overall survival.
Thus, even parameters relevant at the time of diagnosis and shortly
thereafter, such as residual tumor size and/or adjuvant chemotherapy
influence postrecurrence survival of patients with recurrent ovarian
cancer.
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