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Background. The aim of the study was to analyze the overall survival (OS) and progression free survival (PFS) of
patients with high grade and advanced stage epithelial ovarian cancer (EOC) with at least 60 months of follow-up
treated in a single gynecologic oncology institute. We compared primary debulking surgery (PDS) versus neoadjuvant
chemotherapy plus interval debulking surgery (NACT + IDS) stratifying data based on residual disease with the intent
to identify the rationale for therapeutic option decision and the role of laparoscopic evaluation of resectability for
that intention.
Patients and methods. This is observational retrospective study on consecutive patients with diagnosis of high
grade and International Federation of Gynecology and Obstetrics (FIGO) stage III/IV EOC referred to our center between January 2008 and May 2012. We selected only patients with a follow-up of at least 60 months. Primary endpoint
was to compare PDS versus NACT + IDS in term of progression free survival (PFS) and overall survival (OS). Secondary
endpoints were PFS and OS stratifying data according to residual disease after surgery in patients receiving PDS versus
NACT + IDS. Finally, through Cox hazards models, we tested the prognostic value of different variables (patient age at
diagnosis, residual disease after debulking, American Society of Anesthesiologists (ASA) stage, number of adjuvantchemotherapy cycles) for predicting OS.
Results. A total number of 157 patients were included in data analysis. Comparing PDS arm (108 patients) and NACT
+ IDS arm (49 patients) we found no significant differences in term of OS (41.3 versus 34.5 months, respectively) and PFS
(17.3 versus 18.3 months, respectively). According to residual disease we found no significant differences in term of OS
between NACT + IDS patients with residual disease = 0 and PDS patients with residual disease = 0 or residual disease
= 1, as well as no significant differences in PFS were found comparing NACT + IDS patients with residual disease = 0
and PDS patients with residual disease = 0; contrarily, median PFS resulted significantly lower in PDS patients receiving
optimal debulking (residual disease = 1) in comparison to NACT + IDS patients receiving complete debulking (residual
disease = 0). PDS arm was affected by a significant higher rate of severe post-operative complications (grade 3 and
4). Diagnostic laparoscopy before surgery was significantly associated with complete debulking.
Conclusions. We confirm previous findings concerning the non-superiority of NACT + IDS compared to PDS for the
treatment of EOC, even if NACT + IDS treatment was associated with significant lower rate of post-operative complications. On the other hand, selecting patients for NACT + IDS, based on laparoscopic evaluation of resectabilty
prolongs the PFS and does not worse the OS compared to the patients not completely debulked with PDS.
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Introduction
Epithelial ovarian cancer (EOC) is the major cause
of gynecological cancer-related mortality in developed countries, with annual incidence of more than
200,000 new cases and responsible of 150,000 deaths
worldwide.1 Due to its subtle symptomatology and
the lack of specific screening methods, about 70%
of EOCs are diagnosed in advanced stage, specifically International Federation of Gynecology and
Obstetrics (FIGO) stage III and IV.2
Except for patients not eligible for surgery due
to severe comorbidities or extensive tumor spread,
the standard treatment for advanced stage EOC is
primary debulking surgery (PDS), with the goal
of optimal cytoreduction followed by adjuvant
chemotherapy with paclitaxel plus platinum based
agents.2,3 Survival in patients affected by EOC is
strongly related to the residual disease after surgical treatment.2 Patients without macroscopic residual tumor (complete debulking) showed a better survival than patients with minimal residual
disease < 1cm (optimal debulking) and patients
with residual disease > 1 cm (suboptimal debulking).4 The possibility to attain complete cytoreduction depends on several factors like the spread of
the disease, the molecular features of the tumor, its
microenvironment and the skill of gynecologic oncology surgeon.5,6
Current evidence suggest that PDS should only
be attempted if at least tumor resection to less than
1 cm seems to be achievable.2 This concept leads to
an unsolved key problem in EOC care, due to lack
of worldwide accepted pre-operative strategies
able to predict the chances of successful primary
debulking.7 Great progresses have been made concerning the role of pre-operative laparoscopy in
evaluating the feasibility of a successful PDS; at this
regard recent prospective studies demonstrated a
good accuracy of laparoscopic score in predicting
residual disease after PDS.7 However, randomized
trials are mandatory to confirm these encouraging
results.
For patients in whom a complete cytoreduction
during primary surgery is not expected, neoadjuvant chemotherapy (NACT) followed by interval
debulking surgery (IDS) is considered the most
appropriate therapeutic option.2,8 Recent studies
demonstrated that such strategy allows higher rate
of residual disease = 0 in comparison to primary
surgery.9-11 Consequently, an approach based on
NACT + IDS as first line treatment in all patients
suffering by advanced stage EOC has been recently
proposed and two randomized controlled studies
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have been published in order to compare survivals of PDS versus NACT + IDS strategy.12,13 Both
EORTC and the most recent CHORUS trial showed
no differences in overall survival (OS) and progression free survival (PFS) in the two treatments
arms.12,13 However, concerns about the degree of
evidence from these two studies have been raised,
especially due to possible bias related with poor
surgical radicality, low median operating time and
the poor OS reported in entire study population.14
Due to these drawbacks, and considering that
other recent prospective and retrospective series
reached opposite conclusions in favor to PDS approach, a definitive answer on the role of NACT
+ IDS in the treatment of advanced stage EOC has
not been given yet.9-11,15,16
Another fundamental aspect in choosing the
two treatments option regards the quality of life
of patients. Poor evidence is available concerning
QoL (Quality of Life) after PDS or NACT + IDS,
mainly supporting higher rate of aggressive surgery and surgery-related complications in patients
underwent PDS treatment.9,10,12,17,18 However, such
observations need further clinical confirmations.
Starting from such uncertainties about the optimal primary treatment of advanced stage EOC, we
analyzed the OS and PFS of patients with at least
60 months of follow-up in a single gynecologic oncology institute. We compared PDS versus NACT +
IDS stratifying data based on residual disease after
surgery with the intent to identify the rationale for
therapeutic option decision and the role of laparoscopic evaluation of resectability for that intention.

Patients and methods
Study design
We conducted an observational retrospective study
on patients with diagnosis of high grade and advanced stage (FIGO stage III or IV) EOC that underwent primary-debulking surgery (PDS) or neoadjuvant chemotherapy (NACT) plus interval debulking surgery (IDS) at our institution (Division
of Gynecology and Obstetrics, University Medical
Centre Ljubljana, Slovenia) from January 2008
to May 2012. The institutional review board approved this retrospective analysis (IRB: 178/05/09).

Inclusion and exclusion criteria
We included all newly diagnosed patients who
referred at our institution with stage III or IV disease according to 1988 FIGO staging criteria.2 We
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considered as inclusion criteria: diagnosis of high
grade epithelial ovarian cancer with FIGO stage III
or IV, all histological type, patients treated by PDS
or NACT + IDS, follow-up with at least 60 months
duration, absence of concomitant malignant neoplasms. We excluded all patients that underwent
PDS at an outside facility, FIGO stage I–II, nonepithelial histologic type and low grade.

Data collection
Patients were identified through our institution
computer database initiated to collect surgical information at point of care. For each patient the investigators (G.B and M.N) reviewed the electronic
hospital records and pathology reports to determine study eligibility, patients general features,
FIGO stage, tumor grading and histologic type.
Vital status was determined by analysis of electronic chart; in case of missing information, investigators contacted directly the patient or family by
telephone or email to complete the data collection.
We collected data about patients’ age, body mass
index (BMI), menopausal status, parity, pre-operative CA-125, documented comorbidities, prior surgeries, number of neoadjuvant or adjuvant chemotherapy cycles, type of chemotherapy, response after NACT, blood loss at surgery and need for transfusions, intraoperative complications (PDS or IDS),
post-operative complications (PDS or IDS) based
on Clavien Dindo classification system, hospitalization length and residual disease after surgery.19

Patients and treatments
Patients included in the study were subsequently
divided in two groups for comparison estimates:
(1) PDS group included patients that underwent
primary debulking surgery followed by adjuvant
chemotherapy; (2) NACT + IDS group included patients that underwent neoadjuvant chemotherapy
plus interval debulking surgery followed by adjuvant chemotherapy.
All patients in PDS group underwent PDS with
the intent to perform a debulking procedure. A
Multidisciplinary Group (including a panel of experts in gynecologic oncology, medical oncology,
radiology and pathology) established case by case
all treatments decisions through consensus. The
decision was based on clinical features of each patient (extent of disease, co-morbidity, performance
status), on results of imaging techniques (transvaginal/trans-abdominal ultrasonography, computerized tomography, magnetic resonance imag-

ing) and for the great majority of cases was based
on laparoscopic direct visualization of pelvic and
abdominal cavity with the purpose of evaluation
for resectability. When the possibility to perform
an optimal surgical cytoreduction (residual disease
≤ 1 cm) was considered low, patients were deemed
eligible for NACT.
At that time, the selection of patients for PDS
or NACT was not based on a formal laparoscopic
scoring system but on gynecologic oncologist surgeons expertise. However, a patient was considered candidate for NACT in case of wide spread
of the disease in the abdominal and pelvic cavity (unresectable massive peritoneal involvement,
widespread infiltrating carcinomatosis of diaphragm, mesenteral retraction, miliary carcinomatosis of the bowel, liver and stomach metastases).
Chemotherapy in the adjuvant and neoadjuvant
setting included platinum and taxane or doxorubicin regimes according to the standard treatment
protocols for the time period. Debulking surgery
involved hysterectomy, bilateral oophorectomy,
complete omentectomy, selective lymphadenectomy plus if necessary bowel or recto-sigmoid resection, and radical upper abdominal procedures (like
diaphragm resection, splenectomy, distal pancreatectomy, and liver resection) to achieve optimal cytoreduction.
The goal at that time period was to obtain at
least an optimal (≤ 1 cm residual disease - residual
disease = 1) or complete cytoreduction (residual
disease = 0). Patients were considered suboptimally debulked if they had any residual disease larger
than 1 cm in greatest dimension after surgery (residual disease = 2).

Endpoints of the study
The primary endpoint in this analysis was to compare the two treatments arms in term of progression free survival (PFS) and overall survival (OS).
The secondary endpoint was to compare the
progression free survival (PFS) and overall survival (OS) in patients that underwent NACT + IDS
with complete cytoreduction (residual disease = 0)
versus patients that underwent PDS with optimal
(residual disease = 1) or complete (residual disease
= 0) cytoreduction.
Tertiary endpoint was to test (using Cox proportional hazards models) the following prognostic factors for OR: type of treatment (PDS versus
NACT + IDS), patient age at diagnosis (< 60 versus
≥ 60 years), residual disease after surgical debulking (residual disease = 0 versus residual disease =
Radiol Oncol 2018; 52(3): 307-319.

309

310

Kobal B et al. / Treatment of advanced stage ovarian cancer

TABLE 1. Patient characteristics by treatment arm: primary debulking surgery (PDS)
(N = 108) versus neoadjuvant chemotherapy (NACT) (N = 49)
Patients Characteristic
Age (years)
BMI
Parity (number)
Age at last period
(years)
preop CA125 (units/mL)

PDS (108 patients)

NACT + IDS (49
patients)

p
value

59,3 (28 - 85)

61,2 (34 – 80)

0,197

23,8 (18,6 – 34,6)

23,8 (17 – 42,9)

0,424

2 (0 – 8)

2 (0 – 5)

0,125

50 (40 – 60)

50 (42 – 58)

0,210

435,0 (14,0 - 21156,0)

770,0 (68,0 - 36130,0)

0,059

74,1 (80)
25,9 (28)

89,8 (44)
10,2 (5)

0,033

16,7
53,7
28,7
0,9

(18)
(58)
(31)
(1)

10,2 (5)
61,2 (30)
26,5 (13)
2,0 (1)

0,559

66,7
25,0
4,6
3,7

(72)
(27)
(5)
(4)

85,7 (42)
12,2 (6)
0 (0)
2,0 (1)

0,071

95.4 (103)
(8)
(25)
(70)
4.6 (5)

87.7 (43)
(1)
(0)
(42)
12.3 (6)

0,08

53,7 (58)
17,6 (19)
28,7 (31)

77,6 (38)
8,2 (4)
14,3 (7)

0,020

79,6 (86)
20,4 (22)

87,8 (43)
12,2 (6)

0,265

35,2 (38)
64,8 (70)

22,4 (11)
77,6 (38)

0,575

41,7 (1,4 - 100,0)

34,5 (7,6 – 91,0)

0,21

Menopausal status
Yes
No
ASA
1
2
3
4
Histology
serous
endometriod
mucinous
clear cells
FIGO STAGE
III
IIIa
IIIb
IIIc
IV
Residual disease
0 mm (RD = 0)
1-10 mm (RD = 1)
> 10 mm (RD = 2)
Recurrence
Yes
No
Vital Status
Alive
Death
Length of follow-up
(months)

Continuous variables are expressed as median (range); categorical variables are expressed
as percentage (absolute number). IDS = interval-debulking surgery; NACT = neoadjuvant
chemotherapy; PDS = primary debulking surgery

1 versus residual disease = 2) ASA stage (I–II versus III–IV) and number of adjuvant chemotherapy
(ACHT) cycles.

Statistical analysis
Statistical analysis was performed by SPSS software (Chicago, IL, US) for Windows version 19, applying parametric and non-parametric tests when
appropriate. We test the approximately normal
distribution of sample through the Shapiro-Wilk’s
test and the visual inspection of the histograms.
Due to the non-normal distribution of continuous
Radiol Oncol 2018; 52(3): 307-319.

variables, we analyzed them by U test of MannWhitney; we expressed them as absolute numbers and median (range). Categorical variables
have been expressed as percentages and analyzed
through the χ2 test or the Fisher’s exact test, when
appropriate. Statistically significant differences between treatment arms were defined as p value less
than 0.05.
PFS was defined as the time interval from the
date of diagnosis (surgery date for PDS and laparoscopy date for NACT) to the date of the documented first recurrence or progression of disease.
If there was no documented recurrence, PFS was
calculated from the date of surgery to the date of
last follow-up or death, which ever occurred first.
Date of progression was determined by serum
CA-125 levels and/or computed tomography (CT)
scan. OS was defined from the diagnosis date to the
death date or last follow-up date.
The Kaplan-Meier method was used to estimate
survival curves; for each analysis, the significance
of the difference in the unadjusted survival curves
was assessed using the log-rank test.
We calculated hazard ratios (HRs) for survival
over the entire follow-up period using a Cox proportional hazards model and 95% confidence intervals (CIs). We entered the following prognostic factors in the multivariable model: type of treatment
(PDS versus NACT + IDS), patient age at diagnosis
(< 60 versus ≥ 60 years), residual disease after surgical debulking (residual disease = 0 versus residual
disease = 1 versus residual disease = 2), ASA stage
(I–II versus III–IV) and number of ACHT cycles.

Results
Patients’ characteristics
Over the study period we collected data about 173
patients affected by EOC stage III and IV. We excluded from the analysis a total of 16 patients that
after NACT (range 1–8 cycles) did not underwent
IDS due to low performance status and progression
of the disease. Of the remaining 157 patients, a total of 108 women were included in the PDS group
while 49 patients were included in NACT + IDS
group. Median age of PDS group was 59.3 years
(28–85) versus 61.2 years (34–80) for NACT + IDS
group (p = ns); median BMI was 23.8 kg/m2 (18.6–
34.6) for PDS and 23.8 kg/m2 (17–42.9) for NACT +
IDS (p = ns); median preoperative CA-125 was 435
IU/mL in the PDS group compared with 770 IU/
mL in the NACT group (p = ns). Parity, age at last
period and ASA classification did not differ signifi-
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cantly between treatment arms (p = ns). The 95.4%
(103 women) of patients included in PDS group
presented with FIGO stage III and the remaining
4.6% (5 women) had FIGO stage IV. Similarly, in
NACT group 87.7% of the sample (43 women)
was diagnosed as FIGO stage III and only 12.3%
(6 women) had FIGO stage IV. Histologic subtypes
differed between groups; endometriod and mucinous were more represented in PDS group; in
particular 25.0% and 4.6% of patients in PDS versus 12.6 and 0% in NACT group. Serous subtype
was diagnosed in 66.7% of PDS group and 85.7%
of NACT; clear cell carcinoma was diagnosed in
3.7% of PDS group versus 2.0% of NACT group.
Patient characteristics grouped by treatment arms
are listed in Table 1.

Intraoperative and post-operative data
In the PDS group a total of 51 (47.2%) patients underwent diagnostic laparoscopy before debulking
surgery. On the contrary, all 49 patients of NACT
+ IDS group underwent diagnostic laparoscopy
before starting NACT. Blood loss, need for transfusion and total number of EC units were significantly higher for PDS group compared to IDS. Median
blood loss during surgery was 500ml (100–5000)
for PDS group versus 400ml (50–2000) in NACT +
IDS patients (p = 0.0001). As consequence the 40.7%
of patients in PDS arm received blood transfusion
compared to 24.5% of NACT arm (p = 0.035). Also
hospitalization length after PDS was significantly
higher, with a median of 15 (7–62) days, compared
to NACT + IDS, median of 12 (5–38) days (p = 0.003).
On the contrary, the number of post-operative
complications, according to Clavien-Dindo classification system resulted comparable between
groups (p = 0.174). However, the rate of grade II,
III and IV complications was higher in PDS group
than in NACT + IDS group.
Finally, the re-operation rate for cancer recurrence did not differ significantly between arms;
24.2% for PDS group versus 23.8% for NACT + IDS
group (p = 0.174). Intraoperative and post-operative data by treatment arm are listed in Table 2.

Neo-adjuvant and adjuvant
chemotherapy data
Considering NACT + IDS group, the median interval time between diagnostic laparoscopy and the
start of NACT was 3 weeks (2–5) and the median
interval time between the end of NACT and the
IDS was 3 weeks (2–8).
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TABLE 2. Patient intra-operative and post-operative data by treatment arm: primary
debulking surgery (PDS) (N = 108) versus neoadjuvant chemotherapy (NACT) (N =
49)
Variables
LPS explorative
Blood Loss (ml)
EC units

PDS
(108 patients)

NACT + IDS
(49 patients)

47,2 (51)

100 (49)

p value

500,0 (100 - 5000)

400,0 (50 – 2000)

0,0001

2 (1 – 23) 44 patients

2 (2-3) 12 patients

0,019

40,7 (44)
59,3 (64)

24,5 (12)
75,5 (37)

0,035

15 (7 - 62)

12 (5 -38)

0,003

77,8 (84)
22,2 (24)

93,9 (46)
6,1 (3)

0,009

18,6 (16)
81,4 (70)

25,6 (11)
74,4 (32)

0,174

Transfusion
Yes
No
Hospitalization Lenght
Post-op complications
No/Grade I-II
Grade III-IV
Reoperation for recurrence
Yes
No

Continuous variables are expressed as median (range); categorical variables are expressed
as percentage (absolute number). IDS = interval-debulking surgery; NACT = neoadjuvant
chemotherapy; PDS = primary debulking surgery

The interval time between surgery and ACHT starting did not differ significantly between treatment
arms: median of 4 (3–10) weeks for PDS versus 4
(2–7) weeks for NACT, (p = ns); in the same way
also the need for a second line ACHT treatment did
not differ between groups (p = ns).
Concerning the type of ACHT administered the
great majority of patients received a combination
of carboplatin and paclitaxel (84.8% in PDS group,
81.3% in NACT + IDS) followed by carboplatin
alone (8.7% in PDS group, 8.3% in NACT + IDS),
carboplatin plus doxorubicin (5.4% in PDS group,
8.3% in NACT + IDS) and finally carboplatin plus
gemcitabine (1.1% in PDS group, 2.1% in NACT
+ IDS). All data about neo-adjuvant and adjuvant
chemotherapy are listed in Table 3.

Residual disease by treatment group
Patients who received NACT were more likely to
have no residual disease compared to patients who
underwent PDS (p = 0.02). In particular, in PDS
group, the 53.7% of patients resulted completely
debulked; the 17.6% were optimally debulked (for
a total of 71.3% of patients with residual disease =
0 and residual disease = 1 after PDS) and the 28.7
resulted suboptimally debulked. On the contrary
in NACT + IDS group the 77.6% of the sample
resulted completely debulked; the 8.2% were optimally debulked (for a total of 85.8% of patients
with residual disease = 0 and residual disease = 1
Radiol Oncol 2018; 52(3): 307-319.
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after IDS) and only 14.3% resulted suboptimally
debulked. All data about residual disease by treatment arm are listed in Table 1.

TABLE 3. Patient data about type of chemotherapy (neoadjuvant chemotherapy
[NACT] and adjuvant chemotherapy [ACHT]) and interval time from surgery: primary
debulking surgery (PDS) (N = 108) versus NACT (N = 49)
NACT + IDS group
Cycles of NACT

5 (3 – 6)

Type of NACT
Carboplatin
Carboplatin and Paclitaxel
Carboplatin and Doxorubicin

8,2 (4)
87,8 (43)
4,1 (2)

Response to NACT
Complete
Partial

20,4 (10)
79,6 (39)

Interval LPS to NACT (weeks)

3 (2 – 5)

Interval NACT to IDS
(weeks)

3 (2 - 8)
PDS (108 patients)

NACT +
IDS (49
patients)

p
value

6 (2 - 9)

3 (2 – 9)

0,000

Carboplatin
Carboplatin and Paclitaxel
Carboplatin and Doxorubicin

7,4 (8)
88,0 (95)
4,6 (5)

8,2 (4)
87,8 (43)
4,1 (2)

1,000

Interval PDS to ACTH and IDS
to ACTH

4 (3 - 10)

4 (2 - 7)

0,147

78,9 (56)
21,1 (15)

79,1 (34)
20,9 (9)

0,588

All Groups
Cycles of ACHT
Type of ACHT

Second line ACHT
Yes
No

Continuous variables are expressed as median (range); categorical variables are expressed as
percentage (absolute number). ACHT = adjuvant chemotherapy; IDS = interval-debulking surgery;
NACT = neoadjuvant chemotherapy; PDS = primary debulking surgery

TABLE 4. Overall survival and progression free survival in patients who underwent
primary debulking surgery (PDS) (N = 108) and neoadjuvant chemotherapy (NACT)
+ interval debulking surgery (IDS) (N = 49); NACT stratified by residual disease (all
sample)
PFS

OS

Median
(months)

95% CI
(months)

Median
(months)

95% CI
(months)

0 mm (RD = 0)
1-9 mm (RD = 1)
> 10 mm (RD = 2)

20,7
11,2
13,3

13,2 - 28,3
10,2 - 12,2
10,0 - 16,5

54,7
34,7
31,3

40,6 - 68,7
0,00 - 71,1
15,6 - 47,0

General

17,3

15,0- 19,5

41,3

31,2 - 51,3

0 mm (RD = 0)
1-9 mm (RD = 1)
> 10 mm (RD = 2)

19,9
14,5
8,0

16,1 - 23,7
2,7 - 26,3
6,0 - 9,9

36,3
25,6
16,1

27,7 - 44,8
3,9 - 47,2
8,1 – 24,0

General

18,3

14,9- 21,8

34,5

26,6 - 42,4

PDS

NACT + IDS

Continuous variables are expressed as median (range); categorical variables are expressed
as percentage (absolute number). IDS = interval-debulking surgery; NACT = neoadjuvant
chemotherapy; OS = overall survival; PDS = primary debulking surgery; PFS = progression free
survival
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It is important to underline the fundamental role
of explorative laparoscopy (LPS) in predicting the
resectability of the tumor. Considering the whole
sample (both PDS and NACT + IDS), the 71% (71
women) of patients who underwent explorative
LPS resulted completely debulked (residual disease = 0) compared to the 43.9% (25 women) of patients who did not perform LPS. On the contrary
only 13% (13 women) and 16% (16 women) of patients who underwent LPS before surgery resulted
optimally (residual disease = 1) and sub-optimally
debulked (residual disease = 2) respectively, compared to the 17.5% (10 women) and 38.6% (22
women) of patients that did not underwent LPS (p
= 0,002). Also considering only PDS patients diagnostic laparoscopy was able to predict significantly
the resectability of the tumor. The 64.7% of patients
who underwent diagnostic laparoscopy (33 women) in PDS group resulted completely debulked
(residual disease = 0) versus the 43.9% (25 women)
who did not receive LPS. Moreover only 17.6%
(9 women) and 17.6% (9 women) of patients who
underwent LPS before surgery resulted optimally
(residual disease = 1) and sub-optimally debulked
(residual disease = 2) respectively, compared to the
17.5% (10 women) and 38.6% (22 women) of patients that did not underwent LPS (p = 0.046).

Overall survival and progression free
survival
Considering both treatment arms the median PFS
was 17.7 (16.0–19.4; 95% CI) months for all patients
and the median OS was 37.9 (32.6–43.2; 95% CI)
months for all patients.
The median PFS for patients who underwent
PDS was 17.3 (15.0–19.5; 95% CI) months, the median OS was 41.3 (31.2–51.3 95% CI) months. The
median PFS and OS for patients selected for NACT
was 18.3 (14.9–21.8; 95% CI) and 34.5 (26.6–42.4;
95% CI) months, respectively.
Differences in PFS and OS between groups were
not statistically significant (p = 0.737 and p = 0.184
respectively). The 5-years OS resulted 36.1% in PDS
group versus 26.5% in NACT + IDS group. All data
are presented in Table 4 and Kaplan-Meier curves
in Figures 1A and 1B.
Stratifying our arms according to residual disease, we found that patients who underwent
NACT + IDS completely debulked (residual disease = 0) experienced a worse median OS (36.3
months; 27.7–44.8; 95% CI), even if not statistically
significant, when compared to PDS patients completely debulked (residual disease = 0) (OS 54.7
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FIGURE 1. (A) Overall survival by treatment arm: primary debulking surgery (PDS) (N = 108) versus neoadjuvant chemotherapy (NACT) (N = 49). (B)
Progression free survival by treatment arm: primary debulking surgery (PDS) (N = 108) versus neoadjuvant chemotherapy (NACT) (N = 49).

A
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FIGURE 2. (A) Overall survival according the neoadjuvant chemotherapy (NACT) + interval debulking surgery (IDS) with residual disease = 0 versus
primary debulking surgery (PDS) with residual disease = 0 and PDS with residual disease = 1. (B) Progression free survival according the neoadjuvant
chemotherapy (NACT) + interval debulking surgery (IDS) with residual disease = 0 versus primary debulking surgery (PDS) with residual disease = 0 and
primary debulking surgery PDS with residual disease = 1.

months; 40.6–68.7; 95% CI) (p = 0.12). The OS between NACT + IDS patients with residual disease
= 0 and PDS patients optimally debulked (residual
disease = 1) (OS 34.7 months; 0.00–71.1; 95% CI)
were comparable (p = 0.73).
Considering PFS we found that patients who
underwent NACT + IDS completely debulked (residual disease = 0) experienced comparable median
PFS (19.9 months; 16.1–23.7; 95% CI) when com-

pared to PDS patients completely debulked (residual disease = 0) (20.7 months; 13.2–28.3; 95% CI) (p
= 0.251). The median PFS of PDS patients optimally
debulked (residual disease = 1) (11.2 months; 10.2–
12.2; 95% CI) resulted significantly worse than PFS
of NACT + IDS patients completely debulked (residual disease = 0) (p = 0.005).
The 5 years OS for NACT + IDS patients residual
disease = 0 was 32.6%, for PDS patients residual
Radiol Oncol 2018; 52(3): 307-319.
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TABLE 5. Univariate and multivariate hazard ratios (HRs) and 95% confidence
intervals (CIs) associated with selected variables, all sample and stratified by
treatment group
Variables

Univariate HR
(95% CI)

p

Multivariate HR
(95% CI)

p

0,14

1,45 (0,87 – 2,42)

0,14

All sample (157)
Treatment group
PDS

1.00 (reference)

NACT + IDS

1,34 (0,90 – 1,99)

Residual Disease
0 mm (RD = 0)

1.00 (reference)

1-9 mm (RD = 1)

1,51 (0,88 - 2,60)

0,13

1,66 (0,96 – 2,82)

0,06

> 10 mm (RD = 2)

2,29 (1,49- 3,53)

0,0001

2,82 (1,79 – 4,46)

0,0001

0,13

0,91 (0,61 – 1,38)

0,68

Age
< 60

1.00 (reference)

≥ 60

1,33 (0,91 - 1,95)

ASA
I - II

1.00 (reference)

III - IV

2,29 (1,53 – 3,41)

0,0001

2,21 (1,44 – 3,40)

0,0001

ACHT cycles

0,94 (0,82 – 1,08)

0,42

0,99 (0,85 – 1,16)

0,96

PDS group
Residual Disease
0 mm (RD = 0)

1.00 (reference)

1-9 mm (RD = 1)

1,70 (0,89 – 3,26)

0,10

2,12 (1,08 – 4,15)

0,028

> 10 mm (RD = 2)

2,37 (1,40 – 4,0)

0,001

3,12 (1,80 – 5,41)

0,00005

0,09

0,81 (0,48 – 1,37)

0,44

Age
< 60

1.00 (reference)

≥ 60

1,49 (0,93 – 2,39)

ASA
I - II

1.00 (reference)

III - IV

3,44 (2,08 – 5,68)

0,001

4,40 (2,50 – 7,75)

0,0001

ACHT cycles

0,77 (0,51 – 1,16)

0,22

0,70 (0,53 – 0,93)

0,015

NACT + IDS group
Residual Disease
0 mm (RD = 0)

1.00 (reference)

1-9 mm (RD = 1)

1,38 (0,47 – 3,98)

0,55

1,53 (0,52 – 4,52)

0,43

> 10 mm (RD = 2)

4,92 (2,04 – 11,
88)

0,0001

6,67 (2,43 -18,33)

0,0001

0,95 (0,50 – 1,81)

0,88

0,71 (0,35 – 1,47)

0,36

III - IV

0,99 (0,48 – 2,01)

0,97

0,77 (0,35 – 1,69)

0,52

ACHT cycles

1,01 (0,85 – 1,19)

0,89

1,03 (0,86 – 1,23)

0,70

Age
< 60
≥ 60
ASA
I - II

Residual disease, age class, ASA score were included in the multivariate analysis. ACHT = adjuvant
chemotherapy; ASA = American Society of Anesthesiologists; IDS = interval-debulking surgery;
NACT = neoadjuvant chemotherapy; PDS = primary debulking surgery
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disease = 0 was 48.3% and finally for PDS patients
residual disease = 1 was 31.6%. The 5 years PFS for
NACT + IDS patients residual disease = 0 was 15.8%,
for PDS patients residual disease = 0 was 31.0% and
finally for PDS patients residual disease = 1 was
10.5%. See Kaplan-Meier curves in Figures 2A and
2B. All data about OS and PFS stratified by residual
disease are summarized in Table 4.
In our sample there were differences between
groups in the distribution of histological type (the
great majority of endometriod and all mucinous
were included in PDS arm), even if we considered
only high grade tumor, this fact could be a potential source of bias. Due to this fact, we decided to
repeat vital analysis excluding endometriod and
mucinous subtypes.
As expected, also excluding these subtype, the
median PFS and OS resulted comparable between
groups (p = 0.634 and p = 0.541 respectively). The
median PFS and OS for patients selected for PDS
was 16.8 (14.6–19.0; 95% CI) and 39.6 (28.9–50.3;
95% CI) months respectively. The median PFS and
OS for patients selected for NACT + IDS was 19.3
(15.0–23.5; 95% CI) and 36.3 (27.0–45.5; 95% CI)
months respectively. See Kaplan–Meier curves in
Figures 3A and 3C.
Also in this case stratifying our arms according to residual disease, we found that NACT + IDS
patients completely debulked (residual disease =
0) showed a worse median OS (39.9 months; 31.3–
48.6; 95% CI), although not significant, compared
to PDS patients completely debulked (residual
disease = 0) (47.9 months; 34.5–61.3; 95% CI) (p =
0.434). On the contrary, median OS of NACT + IDS
completely debulked (residual disease = 0) was
better than median OS of PDS patients optimally
debulked (residual disease = 1) (34.7 months; 0.00–
76.9; 95% CI), but still not significant (p = 0.656).
In the same way, median PFS of NACT + IDS
patients completely debulked (residual disease = 0)
resulted comparable (21.0 months, 17.7–24.3; 95%
CI) to PDS patients with no residual disease (residual disease = 0) (19.7 months, 16.3–23.1; 95% CI)
(p = 0.904). On the contrary, median PFS in PDS
patients optimally debulked (residual disease =
1) (10.6 months; 7.8–13.3; 95% CI) resulted significantly worse than NACT + IDS patients completely debulked (residual disease = 0) (p = 0.012). See
Kaplan-Meier curves in Figures 4A and 4B. While
the 5 years OS for NACT + IDS patients residual
disease = 0 was 35.3%, for PDS patients residual
disease = 0 was 38.5% OS.
We conducted a multivariate survival analysis
for the whole sample and according to treatment
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FIGURE 3. (A) Overall survival by treatment excluding endometriod and mucinous histotype. (B) Progression free survival by treatment excluding
endometriod and mucinous histotype.

A

B

FIGURE 4. (A) Overall survival according the neoadjuvant chemotherapy (NACT) + interval debulking surgery (IDS) with residual disease = 0 versus
primary debulking surgery (PDS) with residual disease = 0 and PDS with residual disease = 1 (excluding endometriod and mucinous histotype). (B)
Progression free survival according the neoadjuvant chemotherapy (NACT) + interval debulking surgery (IDS) with residual disease = 0 versus primary
debulking surgery (PDS) with residual disease = 0 and PDS with residual disease = 1 (excluding endometriod and mucinous histotype).

arms. Considering both the whole sample and
treatments arms, the presence of residual disease
after debulking surgery and pre-operative ASA
score > II were significant predictors of survival.
On the contrary, age lower than 60 years did not relate with better OS. The number of cycles of ACHT
was significantly associated with survival only for
PDS arm in multivariate model. Univariate and
multivariate analysis are presented in Table 5.

Discussion
General considerations
It is widely confirmed that the amount of residual
disease at the time of surgery is the pivotal determinant of outcome in patients affected by advanced stage EOC.20 Du Bois et al., analyzing the
results of three randomized trials, demonstrated
that patients with no residual disease showed a
Radiol Oncol 2018; 52(3): 307-319.
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significant better OS and PFS when compared both
to optimally and sub-optimally debulked patients.4
Therefore, it is now accepted that the goal of cytoreductive surgery changed from a residual disease of 1–2 cm to the complete resection of macroscopically visible tumor.20, 21
However, in advanced stage EOC the rate of
complete debulking is generally estimated lower
than 50%.9-11 The reasons for suboptimal debulking may be related to large intra-abdominal extension of the tumor, localization in critical anatomical site, medical comorbidities, advanced age and
poor oncological experience of surgeons.4,22,23 All
such variables are of crucial importance to understand the reasons that led the paradigm shift,
in selected cases, from standard PDS approach to
alternative therapeutic options like NACT + IDS
treatment.10,15,16
The rationale of administering NACT before
dubulking surgery is to reduce disease spread in
abdominal pelvic cavity, in order to increase the
probability to perform a subsequent complete debulking with less aggressive surgery and lower
post-operative complications.20
In our series we found that the 77.6% of patients
in NACT + IDS arm showed no macroscopic residual disease after surgery versus the 53.7% of
PDS arm. These data certainly confirmed the principle that after NACT administration the rate of
complete or optimal debulking is strongly higher.
Recent series are in line with our results; in the
recent paper by Mueller et al. a 47% of PDS and
55% of NACT patients underwent complete gross
resection.10 Also May et al. described a residual
disease = 0 in 35.2% of PDS patients versus 42.4%
of NACT group.9,10 In addition, also the CHORUS
randomized trial described a better rate of residual
disease = 0 after IDS than after PDS, even if the 17%
of complete debulking after PDS and of 39% after
IDS is drastically lower if compared to our results
but also to other series.9,10,11
Concerning the post-operative complications
rate, we confirmed data by previous trials; we
found a significant higher rate of grade 3 and 4
complications in PDS group compared to NACT.
Both two published randomized trials reported
higher rate of severe post-operative complications
and mortality in primary surgery group when
compared to NACT + IDS arm.12,13
However, it is interesting to highlight that
higher rate of complete debulking (R = 0), as well
as the lower rate of surgery-related complications
in NACT + IDS group, did not result in increased
OS in large majority of studies; differently, OS was
Radiol Oncol 2018; 52(3): 307-319.

equally comparable or even inferior to PDS arm. In
the first published randomized trial Vergote et al.
analyzing 632 patients treated by PDS or NACT +
IDS found no differences in OS (29 months in PDS
and 30 months in NACT) between the treatments
groups.13 Similarly, in experience by Kehoe et al,
the comparison between 276 patients assigned to
primary surgery versus 274 assigned to primary
chemotherapy showed no differences in term of
OS (22.6 months in PDS and 24.1 months in NACT)
and PFS (10.7 months in PDS and 12.0 months in
NACT).12
Stating these data, both Authors concluded that
giving primary chemotherapy before surgery is an
acceptable standard of care for women with advanced stage EOC. However, different concerns
have been raised regarding the reproducibility of
these results.14 Drawbacks include the above mentioned poor rate of surgical radicality compared
to other studies; the low-median operating time
(120–165 minutes) and finally, most importantly,
the very low OS and PFS reported.9,10 Starting from
these limitations of evidence quality from RCTs, the
debate on the ideal management of advanced EOC
is still open and a comprehensive evaluation of literature should take in account also data from lowly
powered studies; at this regard, different authors
published some retrospective analysis that reached
opposite results in comparison to RCTs. In a recent
paper May et al. described a better five-years OS in
primary surgery group (39%) compared to NACT +
IDS arm (27%).9 Also Mulller et al. in their analysis
of a cohort of 586 patients demonstrated that PDS
patients had significantly higher median OS and
PFS (71.7 and 21.7 months respectively) in comparison to NACT patients (42.9 and 13.9 months
respectively).10 From the data analysis of American
National Cancer Database, including women with
primary EOC with less than 70 years and without
comorbidities, Rauh-Hain et al. described a median OS of 37.3 months in the PDS group and 32.1
months in the NACT group (p < 0.001).24 Finally,
also Rosen et al. and Kessous et al. reached similar
results.11,12 These different findings in comparison
to RCTs may be related to several factors, such as
the retrospective design of the studies and the selection bias related to patients included in NACT
group, who may be affected by greater spread of
disease and lower performance status at the time
of study inclusion.
Moreover, another important factor to be considered is that the poor outcome of NACT patients
(also with lower residual disease) could be related
to own tumor biology, potentially related with
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lower chemosensitivity in comparison to patients
in which a complete primary debulking can be
obtained. In particular, different retrospective series suggested a strong association between tumor
volume, suboptimal cytoreduction and NACT +
IDS with platinum resistance.24-26 The most widely
accepted hypothesis implicates the outgrowth of
resistant clones, which are usually present at low
rates before initial treatment and are greater in
large tumor volumes treated with platinum compounds.27

Main findings
In our series, considering the whole sample, although the higher rate of no residual disease in
NACT + IDS arm and of surgical complications
of PDS arm, we found a lower OS, but not statistically significant, in NACT + IDS arm (34.4 months)
compared to PDS arm (41.3 months). PFS resulted
comparable between groups (17.3 months in PDS
versus 18.3 months in NACT arm). Also excluding endometrioid and mucinous subtype, in order
to decrease as much as possible the selection bias,
the trend resulted comparable (OS of 39.6 months
in PDS versus 36.3 in NACT arm; PFS of 16.8
months in PDS versus 19.3 months in NACT arm).
Our results are in line with retrospective series by
Lim et al. and Bian et al. but also with ERTOC and
CHORUS randomized trials.12,13,28,29
Considering that the pivotal factor that drives
surgical action is the possibility to obtain a complete/optimal cytoreduction, we compared the
survival in both arms stratifying data according
to residual disease (Table 4). We found better OS,
even if not statistically significant, in patients with
no residual disease included in PDS arm compared
to NACT + IDS arm. Median OS of patients of PDS
arm optimally debulked was comparable to NACT
+ IDS with no residual disease. The PFS of patients
with no residual disease was comparable in both
groups; however, PDS patients optimally debulked
experienced a significant lower PFS of about 9
months if compared to NACT + IDS patients completely debulked.
As in our sample endometrioid and mucinous
subtypes were mostly represented in PDS arm, we
decided to repeat the analysis excluding these subgroups. We took this decision basing both on statistical reasons, in order to eliminate selection bias
between groups, and on biological reasons. Indeed
endometrioid cancer is generally associated with
better outcome compared to other histology due
to its intrinsic biological behavior and to its asso-

ciation with lower grading and staging.30 Similarly,
mucinous subtypes are associated to a good prognosis in case of lower stage, but to worst prognosis
(due to its intrinsic biological features of chemo-resistance) if compared to other histological types in
case of advanced stage.31 Interestingly, also excluding these cases we found no change in trends of OS
and PFS previously reported.
Therefore, from our analysis, we confirm a
non-superiority of NACT + IDS in term of median
OS and PFS when compared to standard PDS approach. However, stratifying data based on residual disease after surgery we found that benefits of
PDS approach are maximized when residual disease = 0 was attained. The benefit of PDS resulted
comparable between optimal debulked PDS patients and complete dubulked NACT patients in
term of OS. The median PFS was comparable between treatment arms in case of residual disease =
0; on the contrary benefit of a PDS approach with
residual disease = 1 was drastically lower, when
compared to NACT + IDS with residual disease = 0.
This data is of crucial importance for patients
because a less aggressive surgery and the interval
time without disease could be considered surrogate
measurement of patient’s quality of life. Certainly,
also in case of NACT administration maximum efforts must be made to obtain no residual disease after IDS; in a recent report by Marchetti et al., patients
who did not undergo IDS after NACT showed a
median OS of 18 months that is similar to median
OS of our patients with residual disease = 2 after
IDS.32 Therefore, the selection of patients suitable
for IDS was a fundamental step to improve survivals and to avoid unnecessary surgery that can only
result in a decrease of patient’s quality of life.
Different approach has been tested to predict
the resectability of tumor like CT, MR and positron
emission tomography imaging. However, recent
studies point a highly valuable role for laparoscopic Fagotti score to assess the feasibility of complete/optimal cytoreduction.7 In our sample, all
NACT patients received laparoscopy before starting chemotherapy; the decision was not based on
a defined laparoscopic score but on experience of
gynecologic oncologist surgeon. In our series we
confirmed the value of diagnostic laparoscopy for
resectability assessment; patients of PDS arm who
underwent laparoscopy before surgery showed a
significant higher rate of complete debulking compared to patients who did not undergo laparoscopy. In our opinion, laparoscopic assessment before
PDS or IDS should became one of the fundamental
diagnostic steps to drive treatment decision.
Radiol Oncol 2018; 52(3): 307-319.
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According to different papers we found in univariate and multivariate model that both in PDS
and NACT + IDS arms the most important predictor of survival was represented by the residual
disease after cytoreductive surgery.9,10 Moreover,
according to Gill et al. experience we found also
that an ASA score > 2 was strongly associated
with survival in both univariate and multivariate
model.33 Concerning adjuvant chemotherapy cycles we found no differences in both univariate and
multivariate models in NACT arm, but we found
an association with better survival in multivariate
analysis in PDS arm.

Limits of the study
Our study is affected by different limitations; the
main potential source of bias is related to patients’
selection, as primary treatment choice (between
PDS and NACT) was based on the spread of the
disease and patients’ health status; the retrospective design of the study did not allow overcoming
this bias.
Secondly, the pre-operative laparoscopic assessment of abdominal cavity was not based on a
pre-defined score but on single operator experience; however, the choice of primary treatment
was made by a Multidisciplinary Group (including
gynecologic oncologists, medical oncologists, radiologists and pathologists) basing on criteria that
are similar to other studies. Finally, we included
in the analysis only patients who underwent IDS
after chemotherapy, excluding 16 patients that did
not undergo surgery due to disease progression or
medical conditions, potentially leading to an overstatement of NACT + IDS patient’s survivals.
Main points of strength of our study are related to rigorous data collection methodology and
strict inclusion criteria; all information were collected from our electronic hospital records, which
are compiled by clinicians at each step of patient’s
treatment, representing certainly a guarantee of the
completeness and correctness of the data reported.
We included exclusively patients referred from diagnosis to treatment to our oncological institute,
excluding any sources of bias related to heterogeneous surgical choices and procedures.
Moreover, we selected only high grade and advanced stage EOC, minimizing the heterogeneity
related to variable disease spread and stage-related
prognosis; additionally, all patients received adjuvant chemotherapy based on platinum agents. A
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sensitivity analysis was also performed in order
to exclude any sources of selection bias potentially
related to different outcomes of specific histological subtypes of ovarian cancer. Finally, both study
groups resulted comparable in term of general features and length of follow-up (at least 60 months).
Despite the different limitations of our study, all
these points of strength seemingly confer adequate
accuracy to our survival estimates.

Conclusions
In conclusion, according to recent literature, we
reaffirm the non-superiority of NACT + IDS compared to PDS approach for the treatment of EOC,
even if NACT + IDS treatment is associated with
significant lower post-operative complications. In
order to maximize survival and to ensure a good
quality of life, it is mandatory to define the most
effective treatment for advanced EOC based on
pre-operative conditions, and most importantly according to potential resectability of tumor. Stating
that the goal of advanced stage EOC surgery is
to reach complete cytoreduction, more efforts are
needed to allow an adequate selection of patients
that can benefit from PDS or IDS surgery, avoiding unfavorable procedures. In this light, the laparoscopic primary assessment of tumor extension
seems to be reliable in estimating tumor resectability and may potentially represent a valuable strategy for the decision making between primary and
interval debulking surgery. However, further studies are needed to confirm the rationale of the use of
primary diagnostic laparoscopy as the standard of
care in all oncological institutions.
We confirmed the value of primary PDS approach for the treatment of high grade, advanced
stage EOC, even if OS is maximized only if no residual disease is attained. If the chances to reach
a complete debulking at PDS are low, NACT +
IDS approach (with the goal of subsequent residual disease = 0) must be considered because even
if we did not evidence benefits in term of OS we
found benefits in term of PFS (if compared to PDS
with residual disease = 1) that could be related to
an increase quality of life. However, if the chances
to obtain a complete or at least optimal debulking
after standard cycles of NACT are still low, probably subsequent IDS will not be useful to increase
patient’s survival.
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