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Recurrence of disease represents a clinical challenge in ovarian cancer patients. The aim of
this study was to analyse the distribution and pattern of recurrence and their association
with clinical outcome in a large series of ovarian cancer patients.

This study was conducted on 328 primary untreated ovarian cancer patients. For each
relapse, information on date of clinical/instrumental recurrence, and pattern of disease
presentation were retrieved.

In stage III-IV cases (n=270), diffuse abdominal carcinomatosis occurred in 62.1% of
cases, while recurrences presented as a single lesion or multiple nodules occurred in
9.9% and 26.7% of cases, respectively. Pattern of recurrence as carcinomatosis was shown
to be associated with unfavourable outcome even when stratified according to platinum
free interval (PFI) duration. In multivariate analysis, pattern of recurrence and PFI duration
retained an independent prognostic role for post-relapse survival.

Duration of PFI and type of recurrence may independently influence post-relapse sur-
vival in ovarian cancer patients.

© 2006 Elsevier Ltd. All rights reserved.

1. Introduction

num-based chemotherapy defined on the basis of the inter-
val between completion of first line chemotherapy and
recurrence of disease.?

Ovarian cancer is the most lethal gynaecological malignancy
in adult women, with an estimated 5-year survival rate of
39%." At diagnosis, the majority of epithelial ovarian cancer
patients have progressed to stage III or IV, which results in
poor long-term survival and quality of life.? Although stan-
dard treatments including cytoreductive surgery followed
by systemic platinum-paclitaxel chemotherapy®>™ have im-
proved response rates and survival times, most patients
with advanced epithelial ovarian cancer will ultimately re-
cur and succumb to the disease.®’ Indeed, the major deter-
minants of clinical outcome are represented by both
residual tumour at first surgery and sensitivity to plati-
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Standard treatment of recurrence is still poorly defined: as
far as medical treatment is concerned. In patients recurring
within 6 months from the completion of first line treatment,
salvage chemotherapy with non-platinum agents often re-
sults in short lived response duration and survival,”** while
in patients considered platinum sensitive, the median sur-
vival with platinum or platinum/paclitaxel re-challenge has
been reported to range from 24 to 42 months.'*™*?

Recently, much attention has been focused on the role of
surgery in the management of ovarian cancer recurrence.®
Indeed, in most of the studies, surgery has been acknowledged
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to be possibly beneficial only in selected patients presenting
with a single recurrence after a platinum free interval (PFI)
longer than 6/12 months, and likely to be optimally cytore-
duced to no visible tumour, although definitive conclusions
are far from being reached.’®

The controversies about this issue have to be found in the
heterogeneity of the series and selection bias,'®?” but most
importantly, in the lack of knowledge of the natural history
of the recurrence according to the pattern of disease presen-
tation: indeed, it is still not clear whether the duration of PFI
or presentation of recurrence as a discrete lesion versus dif-
fuse abdominal carcinomatosis, or site/size of recurrence
might differently impact on patient clinical outcome.

Moreover, the investigation of whether all these variables
are interrelated, and to what extent, could provide additional
information to help modelling a panel of recurrence charac-
teristics to be taken into account in the choice of treatment
options.

The aim of this study was to analyse the distribution and
pattern of recurrence according to clinico-pathological
features in a large single institution series of consecutively
accrued ovarian cancer patients. The analysis of clinico-path-
ological parameters predicting the pattern of recurrence and
the association between pattern of recurrence presentation
and clinical outcome has been performed.

2. Patients and methods

This study was conducted on 328 primary untreated ovarian
cancer patients consecutively admitted to the Gynaecologic
Oncology Unit, Catholic University of Rome, from January
1995 to December 2004. Clinico-pathological characteristics
of the whole series are summarised in Table 1. All patients
underwent exploratory laparotomy with a cytoreductive in-
tent. Surgery was performed by the same gynaecologic oncol-
ogy team. In stage III-IV ovarian cancer, infiltration of the
upper gastrointestinal tract and/or the major vessels and
agglutinated bowel/mesentery’® precluded primary cytore-
duction in 139 (51.4%) patients, in which only multiple biop-
sies were performed to obtain the pathologic diagnosis. In
131 cases it was possible to proceed to surgical removal of tu-
mour masses along with total abdominal hysterectomy,
adnexectomy, radical omentectomy and appendicectomy.
Additional surgery (diaphragm stripping, intestinal resection,
posterior pelvic exenteration and low rectal anastomosis) was
required in 37 patients. Radical pelvic and aortic lymphade-
nectomy was performed in cases who were left with no visi-
ble residual disease, or in cases of grossly involved lymph
nodes. Cytoreduction to a residual tumour less than 0.5 cm
was achieved in 60 (22.2%) of cases, while suboptimal (resid-
ual tumour = 0.5-2.0 cm) cytoreduction was accomplished in
71 (26.3%) of cases.

Within 2-3 weeks after surgery, 89/306 patients (29.1%)
underwent six cycles of cisplatin-based (75-100 mg/m? for
each cycle), or platinum/paclitaxel containing (175 mg/m?
for each cycle) chemotherapy (n=217/306, 70.9%). Response
to chemotherapy was assessed by gynaecological examina-
tion, CT scan, ultrasound examination, analysis of CA125 lev-
els, and was recorded according to World Health Organisation
(WHO) criteria.®

Table 1 - Clinical and pathological characteristics of

ovarian cancer patients at diagnosis

Characteristics No. of patients (%)
All cases 328
Age (years)
<65 234 (71.3)
>65 94 (28.6)
FIGO stage
I-1I 58 (17.7)
I 226 (68.9)
v 44 (13.4)
Ascites
No 136 (41.5)
Yes 192 (58.5)
Histotype
Serous 220 (67.1)
Mucinous 10 (3.0)
Endometrioid 48 (14.6)
Undifferentiated 27 (8.2)
Other 23 (7.0)
Grade
G1-2 70 (21.3)
G3 215 (65.5)
n.a. 43 (13.1)
Carcinomatosis
No 125 (38.1)
Yes 203 (61.9)
Residual tumour at 1st surgery®
<0.5 cm 60 (22.2)
0.5-2.0 cm 71 (26.3)
Exploratory laparotomy 139 (51.5)
Residual tumour at IDS®
<0.5 cm 57 (66.3)
0.5-2.0 cm 29 (33.7)

a Calculated in stage III-IV ovarian cancer patients (n = 270).
b Only in initially unresectable cases undergoing successful interval
debulking surgery (IDS).

In patients with initially unresectable disease who
achieved clinical response to chemotherapy, a second at-
tempt of cytoreduction (interval debulking surgery - IDS)
was performed and residual tumour was recorded.

For each relapse, information on date of recurrence as as-
sessed by CT scan and CA125, and pattern of disease presen-
tation (discrete lesions versus diffuse carcinomatosis, site
and size, duration of PFI) were retrieved and entered into a
computerised database. Clinical relapse, i.e. physical evi-
dence of cancer upon examination or imaging, was used so
as to be consistent with the literature which uses this end
point, not serologic relapse, as the basis for the time-oriented
definitions of ‘sensitive/resistant/refractory’ relapse.® Relapse
was classified as single nodule, multiple (up to three nodules
at one or more sites) and diffuse abdominal carcinomatosis
for descriptive purposes and in two categories (discrete nod-
ules versus diffuse carcinomatosis) for statistical analysis.
Duration of PFI was classified in four categories (<6, 7-12,
13-24, >24 months) for descriptive purposes, and in two sub-
groups (<12, >12 months) for statistical analysis.
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2.1.  Statistical analysis

Fisher’s exact test or y? test were used to analyse the distribu-
tion of recurrences according to clinico-pathological features.
Post-relapse survival was recorded from the date of clinical
relapse/progression of disease to the date of death or date last
seen. Survival probabilities were estimated according to the
method of Kaplan and Meier and compared by the log rank
test. 202

Cox’s regression model with stepwise variable selection??
was used to analyse the role of clinico-pathological parame-
ters, PFI duration and type of recurrence as prognostic factors
for post-relapse survival. Statistical analysis was carried out
using SOLO (BMDP Statistical Software, Los Angeles, CA) and
Statview survival tools (Abacus Concepts- Inc- Berkeley CA).

3. Results

With a median follow up of 30 months (range 1-122), 210
recurrences/progression of disease (63.4%) were observed.
Recurrence of disease was observed in 11/58 (18.9%) stage
I-1I patients and were represented by a single lesion (pelvis:
n=4; retroperitoneum: n=1), multiple lesions (n=>5), and
one case of diffuse abdominal carcinomatosis.

Table 2 shows the characteristics of recurrences in stage
III-IV cases undergoing cytoreduction at first or secondary
surgery.

Diffuse abdominal carcinomatosis represented the preva-
lent pattern of recurrence presentation in 100/161 (62.1%)
cases, while recurrences presented as a single lesion or multi-
ple nodules in 16 (9.9%) and 43 (26.7%) cases, respectively. In
case of discrete nodules the maximum diameter of the largest
lesion ranged from 0.8 to 12.0 cm (median 3.0 cm).

In 52.8% of cases, recurrence/progression of disease oc-
curred after a PFI <12 months. The vast majority (146/161,
90.7%) of recurrent patients underwent chemotherapy: in par-
ticular, 97 patients (60.2%) were re-challenged with platinum-
based regimen and 64 (39.8%) patients received non platinum
agents. Only in 15 cases (9.3%) was cytoreductive surgery per-
formed and followed by chemotherapy.

In order to better characterise the pattern of recurrence
and identify parameters able to predict the characteristics
of recurrence presentation, a separate analysis of stage III-
IV patients was performed according to the extent of cytore-
duction at first or secondary surgery (Table 3).

In patients left with microscopic residual disease at first
surgery 35 (58.3%) recurrences were observed. Diffuse
abdominal carcinomatosis represented the prevalent pattern
of recurrence presentation in 18 (51.4%) cases, while recur-
rences presented as a single lesion or multiple nodules in
six (17.1%) and 11 (31.4%) cases, respectively. In this subset
of patients there was no correlation between the pattern of
recurrence (discrete lesions versus diffuse abdominal carci-
nomatosis) and duration of PFI (Table 4): in particular, recur-
rence as diffuse abdominal carcinomatosis was observed in
six out of 13 (46.1%) cases with PFI <12 months with respect
to 12/22 (54.5%) cases with a PFI >12 months (p value =0.73).
We could not identify any clinical or pathological parameter
at diagnosis able to predict the pattern of recurrence (data
not shown).

Table 2 — Characteristics of ovarian cancer recurrences in

stage III-1V cases submitted to cyoreduction at first or
secondary surgery

Characteristics Stage III-1V
No. of cases (%)
Recurrences 161
Type of recurrence
Single nodule 16 (9.9)
Multiple nodules 43 (26.7)
Diffuse abdominal 100 (62.1)
carcinomatosis
Not specified 2
Size of the largest
lesion® (cm)
Median (range) 3.0 (0.8-12.0)
PFI (months)
<6 33 (20.5)
7-12 52 (32.3)
13-24 47 (29.2)
>24 29 (18.0)
Site?
Single
Pelvic 5
Brain 3
Liver 3
Lymphnodes 4
Spleen 1
Multiple (one site)
Brain 3
Liver 4
Lymphnodes 14
Spleen
Ileum 1
Multiple (more-sites) 20
Treatment
Chemotherapy 146 (90.7)
Surgery + chemotherapy 15 (9.3)

PFI = platinum-free interval.
a Only for discrete lesions.

In patients left with residual tumor 0.5-2 cm at first sur-
gery, 54 recurrences (76.0%) were observed. Diffuse abdominal
carcinomatosis represented the prevalent pattern of recur-
rence presentation in 36 (66.7%) cases, while recurrences pre-
sented as a single lesion or multiple nodules in four (7.4%)
and 14 (25.9%) cases, respectively. In this subset of patients
we found a statistically significant correlation between the
pattern of recurrence (discrete versus diffuse abdominal car-
cinomatosis) and duration of PFI (Table 4). In particular, recur-
rence as diffuse abdominal carcinomatosis was observed in
27 out of 34 (79.4%) cases with PFI <12 months with respect
to 9/20 (45.0%) cases with PFI >12 months (p value = 0.013).
Among clinical and pathological parameters only the pres-
ence of carcinomatosis at diagnosis was associated with a
higher probability of recurring as diffuse abdominal carcino-
matosis (data not shown).

When considering the subgroup of patients optimally
cytoreduced at IDS, 44 (74.6%) recurrences were observed.
Recurrence of disease presented as peritoneal diffuse
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Table 3 - Characteristics of ovarian cancer recurrences in stage III-IV cases

Characteristics Residual tumour at first surgery Residual tumour at IDS
<0.5 cm 0.5-2.0 cm <0.5 cm 0.5-2.0 cm

No. cases (%) No. cases (%) No. cases (%) No. cases (%)
Cases 60 71 59 29
Recurrences 35 54 44 28
Type of recurrence
Single nodule 6 (17.1) 4 (7.4) 3P (6.8) 3 (10.7)
Multiple nodules 11 (31.4) 14 (25.9) 13 (29.5) 5 (17.8)
Diffuse carcinomatosis 18 (51.4) 36 (66.7) 26 (59.0) 20 (71.4)

Diameter-of-the-largest
lesion® (cm)
Median (range) 3.0 (1.0-10.0) 2.5 (0.9-8.0) 2.5 (0.9-8.0) 2.7 (1.5-7.5)

PFI (months)
<12 13 (37.1) 34 (61.1) 28 (43.2) 18 (71.4)
>12 22 (62.9) 20 (38.9) 31 (56.8) 11 (28.6)
Site?
Single
Pelvic 4
Brain 1 -
Liver 1 -
Lymphnodes - 3 =
Spleen - - 1 -

e
|

I
RN

Multiple (one site)
Brain
Liver
Lymphnodes
Spleen
Ileum

L |
|
I
|

(o)}
~N
w
N

Multiple (more-sites)
Treatment
Chemotherapy 26 51 42 27
Surgery + chemotherapy 9 3 2 1

a Only for discrete lesions.
b 2 cases missing.

Table 4 - Distribution of type of recurrence according to duration of PFI and residual tumour at first surgery in stage III-IV
cases

Type-of recurrence Residual tumour <0.5 cm Residual tumour 0.5-2 cm
Discrete lesions Carcinomatosis P value Discrete lesions Carcinomatosis P value
PFI
<12 months 7 6 (46.1) 7 27 (79.4)
>12 months 10 12 (54.5) 0.73 11 9 (45.0) 0.013
carcinomatosis in 26 (59.1%) cases, and as a single lesion or nosis able to predict the pattern of recurrence (data not
multiple nodules in three (6.8%) and 13 (29.5%) cases, shown).
respectively. In two cases, type of recurrence was unknown. Almost all cases in the group of patients suboptimally
There was no correlation between the pattern of recurrence cytoreduced at IDS experienced recurrence/progression of
(single/discrete versus peritoneal carcinomatosis) and dura- disease. Diffuse abdominal carcinomatosis was found in 20
tion of PFI (Table 5): in particular, recurrence as diffuse (71.4%) cases, and as a single lesion or multiple nodules in
abdominal carcinomatosis was observed in 14 out of 21 three (10.7%) and five (17.8%) cases, respectively. As expected,
(66.7%) cases with PFI <12 months with respect to 12/21 a strong correlation between the presence of carcinomatosis
(57.2%) cases with PFI >12 months (p value = 0.75). We could at diagnosis and the recurrence as carcinomatosis was ob-

not identify any clinical or pathological parameter at diag- served (p value = 0.011) (Table 5).
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Table 5 - Distribution of type of recurrence according to duration of PFI and residual tumour at IDS in stage III-IV cases

Type-of recurrences Residual tumour <0.5 cm

Residual tumour 0.5-2 cm

Discrete lesions Carcinomatosis P value Discrete lesions Carcinomatosis P value
PFI
<12 months 7 14 (66.7) 2 (11.1) 16 (88.9
>12 months 9 12 (57.1) 0.75 6 (60.0) 4 (40.0) 0.011
3.1. Survival analysis 4. Discussion

In the overall series of stage III-IV ovarian cancer patients,
median post relapse survival was 18 months. The prognostic
value of pattern of recurrence and PFI duration in the group of
patients cytoreduced to residual tumour <2 cm at first or sec-
ondary surgery is shown in Fig. 1. In the group of patients
with discrete lesions, a better overall survival (OS) was ob-
served in patients recurring after a PFI >12 months (Group
A) with respect to patients recurring with a PFI <12 months
(Group B) (p value = 0.013). Similarly, in the group of patients
recurring as diffuse abdominal carcinomatosis, a better OS
was observed in patients with a PFI >12 months (Group C)
with respect to patients recurring at a PFI <12 months
(p value = 0.04).

There was no difference in the clinical outcome of patients
recurring as a discrete lesion with a PFI <12 months (Group B)
with respect to patients recurring as diffuse abdominal carci-
nomatosis after a PFI >12 months (Group C) (p value = 0.7) The
exclusion of cases with recurrence undergoing surgical re-
moval did not lead to any modification of survival results
(data not shown).

In multivariate analysis assessing the impact of several cli-
nico-pathological factors, only type of recurrence and PFI
duration retained an independent prognostic role for post-re-
lapse survival (Table 6).

Post-relapse survival (%)

Months

Fig. 1 - Post-relapse survival in recurrent ovarian cancer
patients according to type of recurrence and duration of PFI,
in stage III-IV ovarian cancer patients undergoing
cytoreduction to residual tumour <2 cm at primary or
secondary surgery. Discrete lesions, PFI >12 months (Group
A), Discrete lesions, PFI <12 months (Group B),
Carcinomatosis, PFI >12 months (Group C), Carcinomatosis,
PFI €12 months (Group D) Group A versus B: p value = 0.013;
Group C versus D: p value = 0.04; Group B versus C: p

value = 0.7.

We reported for the first time in multivariate analysis that
pattern of recurrence might play a role in determining a dif-
ferent clinical outcome in ovarian cancer patients: in particu-
lar, ovarian cancer patients suffering from recurrence with a
prevalent pattern of diffuse abdominal carcinomatosis
showed an unfavourable prognosis with respect to cases pre-
senting with discrete lesions. This observation is not biased
by the type of relapse treatment since (i) only 9.3% of cases
in our series underwent surgical removal of recurrence, and
(i) their exclusion did not have any impact on survival
analysis.

As already reported for the differences in gene expression
profiles of primary versus secondary ovarian cancer localisa-
tion,?? it is possible to hypothesise that differences in the biol-
ogy and natural history of discrete versus diffuse abdominal
lesions might play a role in sustaining a different clinical out-
come. In this context, the molecular characterisation of recur-
rent ovarian cancer tissues could be of utmost importance in
order to attempt explaining the intrinsic attitude of ovarian
cancer cells giving rise to diffuse peritoneal involvement to
exhibit a more aggressive behaviour, with possible implica-
tions for the understanding of ovarian cancer pathogenesis.

Several studies have addressed the issue of the impact of
clinical and pathological factors on response and survival
after relapse/progression of disease in advanced epithelial
ovarian cancer’**?%: in particular, besides time from initial
diagnosis to recurrence, other parameters have been consid-
ered, such as initial performance status, grade,” as well as
the number and size of recurrences, and histology.?>?® While
confirming that duration of PFI is predictive of post-relapse,
we showed for the first time in multivariate analysis, that
duration of PFI has a prognostic value regardless of pattern
of relapse presentation, so that patients with recurrence tak-
ing place after a PFI >12 months benefit from a more favour-
able prognosis than cases recurring within 12 months from
completion of chemotherapy, both in cases of diffuse abdom-
inal carcinomatosis or discrete lesions.

It has to be taken into account that survival was calculated
since the first clinical or instrumental evidence of recurrence,
thus abolishing the bias deriving from the analysis of the time
since diagnosis. Therefore, with the limits inherent to the
sample size, these observations suggest that in the context
of each type of recurrence, the chemoresponsiveness/chemo-
resistance profile, as indirectly represented by PFI duration,
may influence the clinical outcome of recurrent ovarian can-
cer patients. Whether the duration of PFI entirely represents
tumour resistance at cellular level, or is also a marker of other
biological characteristics of tumour aggressiveness, such as a
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Table 6 — Univariate and multivariate analysis of clinico-pathological parameters as prognostic factors for post-relapse

survival in stage III-IV ovarian cancer patients

Variable Univariate Multivariate®
RR1 7 p value RR2 7 p value

Age (years)

<65 1°

>65 1.6 2.5 0.11 - - -
Stage

11 1°

v 1.4 0.6 0.4 - - -
Ascites

No 1°

Yes 0.9 0.04 0.8 - - -
Extent of residual tumor®

<0.5 cm 1°

0.5-2 cm 1.2

Exploratory laparotomy 2.0 5.1 0.023 = = =
Type of recurrence

Discrete 1° v

Diffuse abdominal carcinomatosis 2.2 8.1 0.043 2.0 6.4 0.011
Duration of PFI

<12 months 1° 19

>12 months 2.3 9.6 0.002 2.1 7.7 0.005

RR1 = unadjusted relative risk.

RR2 = relative risk after adjusting for all the factors listed.
1° = reference category.

%° of the model = 16.5, p value = 0.0003.

a Only variables with p value <0.10 in the univariate analysis were included in the multivariate model.

b Obtained at primary surgery.

faster kinetics or enhanced angiogenesis, should be
investigated.

While the association between a short duration of PFI and
recurrence as diffuse carcinomatosis, as well as between the
presence of carcinomatosis at time of diagnosis and at recur-
rence, could have been intuitively expected in patients left
with macroscopic residual disease at primary or secondary
surgery, it remains to be explained why these correlations
are lacking in cases optimally cytoreduced at primary or sec-
ondary surgery. It is conceivable that surgical achievement of
microscopic residual disease, which potentiates the chances
of chemotherapy success, maximizes tumour cell eradication
to such extent that subsequent relapse may behave as a dis-
ease completely independent of the characteristics at initial
presentation: in this case, recurrence would have the same
chances of presenting early or late as well as a discrete nodule
or diffuse lesion.

Anyway, these findings raise the issue of the need to
search, in primary tumours, for the expression of molecules
likely to be more strictly related to tumour cell biology
which could, therefore, be potentially helpful in modelling
a profile predictive of pattern of relapse: this could be of
clinical value in optimally cytoreduced patients, nonetheless
considered at high risk of relapse as diffuse abdominal car-
cinomatosis, in light of the growing interest raised by the
use of intraperitoneal chemotherapy in different clinical set-
tings of ovarian cancer patient management®>° and of no-

vel multimodal approaches such as chemotherapy plus
hyperthermia.?%3!

We found no difference in the survival of cases presenting
with early (PFI <12 months) discrete nodule recurrence versus
late (PFI >12 months) recurrence as diffuse abdominal carci-
nomatosis: possible therapeutic alternatives aimed at
improving the clinical outcome of these ‘intermediate prog-
nosis’ groups could be represented, in case of discrete lesions
by surgical removal plus chemotherapy, although there is no
general agreement on the duration of PFI (6 versus 12 months)
which should be taken into consideration in the prediction of
survival benefit from surgery. On the other side, in cases of
late (PFI >12 months) recurrence as diffuse carcinomatosis,
a more aggressive multimodal approach combining periton-
ectomy and chemotherapy could be explored.>?

In conclusion, not only the duration of PFI, but also the
type of recurrence, may independently influence post-relapse
survival in ovarian cancer patients, and both should therefore
be taken into great consideration when evaluating the treat-
ment options in the salvage treatment of recurrent patients.

Finally, an important implication of our findings is that,
beside the classical clinico-pathological features and PFI
duration, the pattern of relapse presentation should also be
considered because of its clinical relevance among the ran-
domisation criteria of clinical trials aimed at assessing the
efficacy of second line treatments in recurrent ovarian cancer
patients.
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