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A B S T R A C T   

Objective: The standard surgical treatment of advanced ovarian carcinoma is primary debulking surgery (PDS) aiming to complete cytoreduction. The need to achieve 
complete cytoreduction has shifted the surgical paradigm to more complex procedures, whose impact on morbidity is controversial. The objective of this retro
spective analysis is to explore the impact of extensive PDS on morbidity and oncologic outcomes in a real-world scenario. 
Methods: A retrospective single-center analysis was performed on 137 patients with advanced high-grade ovarian carcinoma (HGOC) who received PDS in 
2015–2020. Patients treated in 2015–2017 (Group 1) were compared to patients treated in 2018–2020 (Group 2). The two periods were chosen according to the 
higher complexity of surgical procedures introduced in 2018. 
Results: The increase in complete cytoreduction observed in Group2 (RD 0: 33 % vs 61 %, p = 0,008) was related to a higher surgical complexity (Aletti Score: 4 vs 6, 
p = 0,003) and did not reflect an increase in peri-operative complications (CCI: 20,9 vs 20,9, p = 0,11). After a median FUP of 44 months, PFS and OS at 24 months 
were 33,60 % vs 47,33 % (p = 0,288) and 72,10 % vs 80,37 % (p = 0,022) in Group 1 and 2, respectively. 
Conclusions: An extensive surgical effort leads to a significant increase in complete cytoreduction with acceptable morbidity. Arm-in-arm with novel maintenance 
therapies, it contributes to increasing the outcomes of patients with advanced HGOC.   

1. Background 

Ovarian cancer (OC) represents the most lethal gynecologic malig
nancy, with a 5-years survival rate of 50 % [1,2]. The mainstay of 
advanced OC treatment is primary debulking surgery (PDS) aiming to 
complete cytoreduction followed by adjuvant platinum-based chemo
therapy [3,4]. In patients not fit enough to receive PDS and those in 
whom disease extension does not allow optimal cytoreduction, interval 
debulking surgery (IDS) after platinum-based neoadjuvant chemo
therapy (NACT) was not inferior to PDS in three randomized clinical 
trials (RCTs) [5–8]. 

The main goal of cytoreductive surgery has changed over decades. 
Optimal cytoreduction progressively evolved from debulking with less 
than 1–2 cm of residual disease (RD) to complete resection of all 
macroscopically visible tumor with no evidence of RD [9,10]. Several 
high-quality studies and metanalyses showed an advantage in both 

disease-free-survival (DFS) and overall-survival (OS) in patients who 
received complete cytoreduction compared to those who underwent 
optimal (RD < 1 cm) or suboptimal (RD > 1 cm) debulking [10–13]. 
Consequently, the need to achieve complete resection of all visible 
tumor has shifted the surgical paradigm to more complex surgical pro
cedures, including systematic removal of pelvic and abdominal perito
neum, multiple bowel resections, upper abdomen, supra-diaphragmatic 
and extra-abdominal procedures [14–16]. 

Whilst the prognostic significance of complete cytoreduction is 
supported by robust evidence, the impact of extensive surgical proced
ures on intra- and postoperative morbidity, and ultimately on oncolog
ical outcomes is less clear [17]. In our Institution, with the change of the 
department’s Chief in 2018, there has been an increase in the PDS choice 
and a shift towards a more aggressive surgery. Therefore, we were able 
to perform this retrospective analysis to explore the impact of the change 
in the surgical paradigm on oncological radicality, morbidity, and 
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survival outcomes in a real-world scenario. 

2. Methods 

2.1. Study design 

This is a single-institution retrospective study with the primary 
objective to compare surgical radicality during two different periods in 
the treatment of FIGO IIIA-IVB high-grade ovarian carcinoma (HGOC). 
For this purpose, patients were divided into two groups: i) Group 1, 
patients who received PDS in years 2015–2017; ii) Group 2, patients 
who received PDS in years 2018–2020. The definition of the two time 
periods was chosen according to the change in the surgical philosophy 
that occurred at our institution in 2018, when higher surgical 
complexity and debulking completeness were introduced. Secondary 
endpoints were incidence of intra- and post-operative complications, 
DFS and OS. DFS was defined as time from surgery to relapse; OS was 
defined as time from surgery to death, data cut off or lost follow-up. 

2.2. Study population 

Patients were eligible if they were referred to our institution for 
surgery from 1st January 2015 to 31st December 2020. All patients with 
newly diagnosed FIGO stage IIIA-IVB, non-mucinous HGOC who 
received PDS were included. Patients operated with only diagnostic 
intent and those receiving IDS after NACT were excluded. The primary 
treatment selection was determined by our institution’s tumor board 
based on tumor resectability according to pre-operative CT scan and 
patient eligibility for a major surgical procedure. For the whole cohort of 
patients, pre-operative imaging was revised by an onco-radiologist 
dedicated to gynecologic oncology imaging. In both Group 1 and 
Group 2, all cytoreductive procedures were performed or directly su
pervised by an experienced surgical gynecologic oncologist with pecu
liar expertise in ovarian cancer surgery. Adjuvant treatment and 
subsequent maintenance treatment were administered according to the 
ESGO-ESMO-ESP guidelines [3] based on histology, FIGO stage, mo
lecular biology, and patients’ comorbidity. Following I-line adjuvant 
treatment, patients were scheduled for follow-up with clinical and 
CA125 evaluation every 3–4 months for the first 3 years and then 6 
monthly for the next 2 years. A chest and abdomen CT scan was per
formed annually or in case of suspected recurrence. Informed consent 
was collected for each patient at the time of diagnosis. 

Patient’s clinicopathological data were collected from internal clin
ical records. Demographic and clinical data included age at surgery, 
ECOG Performance Status, ASA score, Body Mass Index (BMI), pre- 
operative hemoglobin (Hb) and platelet count, BRCA status, histotype, 
and tumor stage according to FIGO 2014 classification [18]. Intra- and 
postoperative data included tumor extension assessed with the Perito
neal Cancer Index (PCI) [19], length of surgery, surgical complexity, 
blood loss, RD, and surgical complications. The number of upper 
abdomen surgical procedures and the number and type of bowel re
sections were also recorded. RD was defined as follows: i) R0 if complete 
resection was achieved; ii) infracentimetric if < 1 cm; iii) suboptimal if 
> 1 cm. Surgical complexity was defined according to the Aletti 
Surgical-Complexity-Score (SCS) [20]. Surgical complications were 
defined as any intra- and post-operative adverse events occurring within 
30 days after surgery. Each complication was classified according to the 
Clavien-Dindo Classification [21]. For each patient, the burden of sur
gical complications was calculated according to the 
Comprehensive-Complication-Index (CCI) [22]. 

2.3. Statistical analysis 

Statistical analysis was performed by the Medical Physics Depart
ment of our institution. Discrete variables were expressed in fractions 
and compared using Fisher’s Exact or Chi-Square Test. Continuous 

variables were expressed as medians and compared using the Sum Rank 
Test. Survival curves were estimated by the Kaplan-Meier method and 
were compared with the Log-rank test. Cox regression models were used 
to evaluate the impact of different covariates on PFS and OS. All sta
tistical tests were two-sided. Stata software 9.0 was used to perform all 
statistical analyses and a level of p < 0.05 was adopted for significance. 

3. Results 

3.1. Study population 

Among the 211 patients with newly diagnosed FIGO stage IIIA-IVB, 
non-mucinous HGOC referred to our institution for primary surgical 
treatment during 2015–2020, 137 received PDS and were included in 
the study. Of these, 60 patients received surgical treatment during 
2015–2017 (Group 1) and 77 during 2018–2020 (Group 2). 

Table 1 reports patients’ baseline characteristics. No statistical dif
ferences in the selected covariates were found between the two groups. 
Median age at diagnosis was 66 and 65 in Group 1 and Group 2, 
respectively, and most patients (93 % and 96 %, respectively) had a good 
performance status (ECOG 0–1). As expected, high-grade serous ovarian 
carcinoma was the most common histologic subtype in both groups. 
Concerning BRCA mutations, the difference in the availability of BRCA 
mutational status approached statistical significance. Mutational status 
was unavailable in 52 % and 37 % of patients in Groups 1 and 2, 
respectively (p = 0,053). Among patients with known BRCA status, 
mutation incidence was comparable in the two groups. 

3.2. Surgical radicality and complications 

Table 2 reports surgical, post-operative treatment, and morbidity 
parameters. No difference in disease distribution was observed between 
the two groups. Median PCI was 12,5 and 12 in Group 1 and Group 2, 
respectively (p = 0,317). FIGO stage distribution was comparable in the 

Table 1 
Patients’ baseline characteristics by surgery time period.   

Group I (n: 
60) 

Group II (n: 
77) 

p 

Age Median (IQ range) 66 (55–73) 65 (58–72) 0,891 
ECOG 0 38 (63 %) 54 (70 %) 0,599 

1 18 (30 %) 20 (26 %)  
2 4 (7 %) 3 (4 %)  

ASA 1 2 (3 %) 1 (1 %) 0,489 
2 38 (63 %) 55 (71 %)  
3 19 (32 %) 21 (28 %)  
4 1 (2 %) 0 (0 %)  

BMI Median (IQ range) 24.5 
(20,6–28,2) 

23,1 
(20,3–26.6) 

0,453 

Hb (g/dL) Median (IQ range) 12.5 
(11.5–13.5) 

12,7 
(11,4–13,4) 

0,888 

PLT (U/uL 
x10^3) 

Median (IQ range) 350 
(257–435) 

342 
(263–432) 

0,979 

BRCA Status N/A 31 (52 %) 28 (37 %) 0,053 
wtBRCA1-2 13 (22 %) 31 (40 %) 0,200 
s-gBRCA1 11 (18 %) 10 (13 %)  
s-gBRCA2 5 (8 %) 8 (10 %)  
s-gBRCA1 + s- 
gBRCA2 

0 (0%) 0 (0 %)  

Histotype high-grade serous 49 (82 %) 69 (90 %) 0,011 
high-grade 
endometrioid 

6 (10 %) 1 (1 %)  

clear cell 2 (3 %) 1 (1 %)  
carcinosarcoma 0 (0%) 5 (7 %)  
undifferentiated 3 (5 %) 1 (1 %)  

FIGO Stage IIIA 3 (5 %) 6 (8 %) 0,615 
IIIB 4 (7 %) 5 (7 %)  
IIIC 39 (65 %) 55 (71 %)  
IVA 3 (5 %) 4 (5 %)  
IVB 11 (18 %) 7 (9 %)   
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two groups, with most patients presenting with stage IIIC disease (65 % 
and 71 %, respectively; p = 0,615). 

A significant increase in complete cytoreduction was observed in 
Group 2. 33 % and 61 % of patients in Groups 1 and 2 had no RD after 
surgery (p = 0,008), and 38 % and 27 % had infra-centimetric RD, 
respectively. Suboptimal cytoreduction was performed in 28 % of pa
tients in Group 1 and 12 % of patients in Group 2. Comprehensively, RD 
was < 1 cm in 72 % and 88 % of patients in Groups 1 and 2, respectively 
(p = 0,012). The higher rate of complete cytoreduction in Group 2 was 
related to the higher surgical complexity of PDS in Group 2. The median 
Aletti SCS was 4 and 6 in Group 1 and Group 2, respectively (p = 0,003). 
This difference did not derive from an increase in the number of patients 
receiving small or large bowel resections (38 % and 44 % in Group 1 and 

Group 2, respectively [p = 0,305]) but was secondary to a significant 
increase in upper abdomen surgical procedures. Diaphragmatic strip
ping and/or resection, splenectomy, partial gastrectomy, liver tumor
ectomy, or a combination of these were performed in 27 % and 44 % of 
patients in Group 1 and Group 2, respectively (p = 0,026). Particularly, a 
significant increase in diaphragmatic surgical procedures was observed 
in Group 2 (15 % vs 36 %, p = 0,004). Despite a longer median duration 
of surgery (246 vs 195 min, p = 0,001), the more aggressive surgical 
approach of Group 2 was not associated with an increase in the median 
intra-operative blood loss nor with higher rates of surgical complica
tions. Intra- and postoperative complications occurred comprehensively 
in 48 % and 51 % of patients in Groups 1 and 2, respectively. Median CCI 
was 20,9 in both groups (p = 0,117). Grade II complications were the 
most frequently recorded (42 % vs 39 %, respectively [p = 0,652]), 
whereas only 3 % and 5 % experienced at least one Grade III compli
cation, respectively. Post-operative death occurred in 3 patients in 
Group 1 and 1 patient in Group 2. Intravenously administered platinum- 
based adjuvant chemotherapy was administered in 88 % and 97 % of 
patients in Groups 1 and 2 (p = 0,041), respectively. No patients 
received HIPEC or intraperitoneal chemotherapy. First-line mainte
nance treatment was administered in 18 % and 34 % of patients in Group 
1 and 2, respectively (p = 0,004): 10 % of patients in Group 1 and 17 % 
in Group 2 received Bevacizumab, whereas no patients in Group 1 and 
13 % of patients in Group 2 received a PARP-inhibitor as first-line 
maintenance therapy. 37 % of patients in Group 1 and 47 % of pa
tients in Group 2 received second-line maintenance therapy for relapsed 
disease: Bevacizumab was administered in 13 % and 30 % of patients, 
whereas 13 % and 11 % of patients of Group 1 and 2 received PARP- 
inhibitors, respectively. 

3.3. Oncologic outcomes 

Median follow-up was 44 months in the entire cohort. Two different 
patients’ stratifications were designed to analyze oncologic outcomes. 

First, patients were stratified according to RD irrespective of the 
surgical Group. As expected, Fig. 1 shows a significantly better PFS (p =
0.014) and OS (p < 0,001) in patients with RD = 0 compared to patients 
with so-called optimal RD (<1 cm) and suboptimal debulking. 
Compared with those with larger RD, a lower but still consistent benefit 
on both PFS and OS was observed in patients with infra-centimetric RD. 

Second, patients were stratified according to the surgical Group 
(Group 1 vs Group 2). Median DFS was 19 months in both groups. DFS at 
24 months was 33,60 % in Group 1 and 47,33 % in Group 2 (p = 0,288). 
Albeit a trend of better DFS in Group 2, these differences did not reach 
statistical significance. Conversely, a statistically significant better OS 
was observed in Group 2 (Fig. 2). The median OS was 38 months in 
Group 1, whereas it was not reached in Group 2 at the time of data cut- 
off. OS at 24 months was 72,10 % in Group 1 and 80,37 % in Group 2 (p 
= 0,022). 

Residual disease, surgery group, FIGO stage, histotype, and first-line 
maintenance therapy were the selected covariates included in univariate 
and multivariate analysis for PFS. RD at PDS was a significant detri
mental prognostic factor for PFS at both univariate (OR 1,69; 95%CI 
1,05-2,73; p = 0,031) and multivariate analysis (OR 2.02; 95%CI 
1.13–3.59; p = 0,017), whereas administration of first-line maintenance 
therapy was associated with improved PFS at both univariate (OR 0,32; 
95%CI 0,14-0,75; p = 0,008) and multivariate analysis (OR 0,29; 95%CI 
0,12-0,72; p = 0,007). RD, surgery group, FIGO stage, histotype, first- 
line, and second-line maintenance were the selected covariates 
included in univariate and multivariate analysis for OS. At univariate 
analysis, RD at PDS (OR 2,53; 95%CI 1,55-4,14; p < 0,001), stage IIIC-IV 
(OR 9,62; 95%CI 1,24–74,80; p = 0,031) and administration of second- 
line maintenance (OR 0,08; 95%CI 0,02-0,28; p < 0,001) impacted 
significantly on OS. At multivariate analysis, only the administration of 
maintenance therapy, both first- and second-line, remained a significant 
prognostic factor for OS (Table 3). 

Table 2 
Patients’ Surgical, post-operative treatment, and morbidity parameters by sur
gery time period.    

Group I (n: 
60) 

Group II (n: 
77)  

PCI Median (IQ 
range) 

12,5 (8–20) 12 (8–16) 0,317 

Surgical Approach LPS 7 (12 %) 3 (4 %) 0,081 
LPT 53 (88 %) 74 (96 %)  

Lenght of surgery 
(min) 

Median (IQ 
range) 

195 
(171–255) 

246 
(192–328) 

0,001 

Aletti SCS Median (IQ 
range) 

4 (3–7) 6 (4–9) 0,003 

Patients receiving at least 1 bowel 
resection 

23 (38 %) 34 (44 %) 0,305 

Patients receiving recto-sigmoid resection 19 (32 %) 29 (38 %) 0,292 
Patients receiving large bowel resection 5 (8 %) 9 (12 %) 0,364 
Patients receiving small bowel resection 5 (8 %) 12 (16 %) 0,155 
Patients receiving at least 1 upper 

abdomen procedure 
16 (27 %) 34 (44 %) 0,026 

Patients receiving diaphragmatic 
stripping/resection 

9 (15 %) 28 (36 %) 0,004 

Patients receiving splenectomy 4 (7 %) 4 (5 %) 0,495 
Patients receiving liver resection/ 

tumorectomy 
6 (10 %) 1 (1 %) 0,028 

RD NED 20 (33 %) 47 (61 %) 0,008 
1–4 mm 15 (25 %) 15 (19 %)  
5–10 mm 8 (13 %) 6 (8 %)  
<10 mm 43 (72 %) 68 (88 %) 0,012 
>10 mm 17 (28 %) 9 (12 %)  

Blood Loss (mL) Median (IQ 
range) 

500 
(300–1000) 

500 
(300–800) 

0,456 

Patients without any complications 31 (52 %) 38 (49 %) 0,461 
Patients with at least 

one complication 
Total 29 (48 %) 39 (51 %)  
CDC 1 5 (8 %) 5 (6 %) 0,652 
CDC 2 25 (42 %) 30 (39 %)  
CDC 3 2 (3 %) 4 (5 %)  
CDC 4 0 (0 %) 0 (0 %)  
CDC 5 3 (5 %) 1 (1 %)  

CCI Median (IQ 
range) 

20,9 
(20.9–29.6) 

20,9 
(20.9–20.9) 

0,117 

Patients receiving 
adjuvant CT 

yes 53 (88 %) 75 (97 %) 0,041 
no 3 (5 %) 2 (3 %)  
n/a 4 (7 %) 0 (0 %)  

Patients receiving 
maintenance 
therapy after I line 
CT 

no 49 (82 %) 51 (66 %) 0,004 
Bevacizumab 6 (10 %) 13 (17 %)  
PARP-i 0 (0 %) 10 (13 %)  
other 1 (2 %) 2 (3 %)  
n/a 4 (7 %) 1 (1 %)  

Patients receiving 
maintenance 
therapy after II line 
CT 

Relapsed 
patients 

41 (68 %) 47 (61 %) 0,241 

no 26 (63 %) 25 (53 %) 0,289 
Bevacizumab 5 (13 %) 14 (30 %)  
PARP-i 5 (13 %) 5 (11 %)  
other 1 (2 %) 1 (2 %)  
n/a 4 (9 %) 2 (4 %)  

FUP (months) 
PFS Median 19 19 0,288 

at 24 months 33,60 % 47,33 %  
OS Median 38 >68 0,022 

at 24 months 72,10 % 80,37 %   
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4. Discussion 

In this single-center retrospective analysis, we evaluated the impact 
of extensive upfront cytoreductive surgery on surgical radicality, 
morbidity, and survival outcomes in 137 patients with newly diagnosed 
FIGO stage IIIA-IVB, non-mucinous HGOC who received PDS during two 
different three-year periods. The choice of these two distinct cohorts was 
made according to the change in surgical paradigm that occurred at our 
institution in 2018, when a more aggressive systematic abdominal 
debulking approach including upper abdominal procedures and exten
sive removal of the peritoneum was introduced in routine surgical 
practice. 

This change in the philosophy of surgical treatment of advanced 
HGOC mainly occurred thanks to the firm belief of the new department’s 
Chief of our institution about the beneficial role of maximal surgical 
effort on oncologic outcomes. 

Since it is well established that NACT reduces the burden of disease, 
surgical complexity is lower in patients undergoing IDS and complete 
cytoreduction is likely to be more often achieved when IDS is performed 
compared to PDS, only patients who received PDS were included in our 
analysis. 

Despite similar disease and FIGO stage distribution between the two 
groups, a higher surgical complexity was observed in Group 2, mainly 
attributable to the global increase in the incidence of upper abdomen 
surgical procedures. Conversely, the incidence of bowel resections was 
slightly comparable in the two groups. As expected, higher surgical 
complexity reflected in better surgical outcomes with a higher rate of 
complete tumor resection; on the other hand, more aggressive surgery 
was not associated with a significant increase in surgical morbidity. 

The increase in upper abdominal surgery in Group 2 was mainly 
attributable to the consistent increase in diaphragmatic stripping and 

Fig. 1. Kaplan-Meyer plots for DFS and OS in the entire study cohort stratified per RD.  

Fig. 2. Kaplan-Meyer plots for DFS and OS in the entire study cohort stratified per surgery Group.  

Table 3 
Univariate and multivariate Cox Regression Models of PFS and OS at 24 months.  

Progression Free Survival  

Univariate analysis Multivariate analysis  

OR (IC 95 %) P - 
value 

OR (IC 95 %) P - 
value 

RD > 10 mm vs RD < 10 
mm vs RD = 0 

1.69 
(1.05–2.73) 

0.031 2.02 
(1.13–3.59) 

0.017 

Group 2 vs Group 1 0.65 
(0.32–1.30) 

0.223 0.79 
(0.35–1.78) 

0.566 

Figo Stage 1.42 
(0.52–3.85) 

0.496 1.18 
(0.40–3.50) 

0.764 

Histotype 1.59 
(0.59–4.24) 

0.358 1.41 
(0.47–4.21) 

0.536 

I line maintenance 
therapy 

0.32 
(0.14–0.75) 

0.008 0.29 
(0.12–0.72) 

0.007  

Overall Survival  

Univariate analysis Multivariate analysis  

OR (IC 95 %) P - value OR (IC 95 %) P - value 

RD > 10 mm vs RD <
10 mm vs RD = 0 

2.53 
(1.55–4.14) 

<0.0001 1.76 
(0.72–4.26) 

0.213 

Group 2 vs Group 1 0.60 
(0.29–1.24) 

0.171 2.74 
(0.66–11.45) 

0.167 

Figo Stage 9.62 
(1.24–74.80) 

0.031 6.09 
(0.57–65.28) 

0.135 

Histotype 1.03 
(0.36–2.92) 

0.957 0.24 
(0.03–1.75) 

0.160 

I line maintenance 
therapy 

0.39 
(0.15–1.05) 

0.061 0.18 
(0.03–0.96) 

0.044 

II line maintenance 
therapy 

0.08 
(0.02–0.28) 

<0.0001 0.06 
(0.01–0.27) 

<0.0001  
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resections. Contrarily, liver procedures were more frequent in Group 1 
(10 % vs 1 %, p = 0,028) and this might reflect a different algorithm in 
the selection of patients considered suitable for adequate PDS between 
the two groups. 

The increased rate of complete cytoreduction in Group 2 did not 
correlate with a higher complication rate, nor with greater complication 
severity based on the Clavien-Dindo Classification, nor with a higher 
burden of complications assessed using the CCI. This is of extreme 
importance since surgical complications make hospitalization longer 
and the subsequent delay in the start of adjuvant chemotherapy is 
associated with worse oncologic outcomes [23,24]. Our data are in line 
with Yalcin et al. [25], who found no increase in the complication rate of 
patients undergoing upper abdominal surgery in the treatment of 
advanced OC. Conversely, our results contrast with the previous series 
by Benedetti Panici et al. [26] who reported diaphragmatic resection as 
an independent predictor of severe complications. The way complica
tions were recorded may have influenced our results. The CTC Version 
4.03 classification [27] used by Benedetti Panici et al. stratifies com
plications in a 4-tier grading according to the severity of clinical mani
festations, whereas the Clavien-Dindo Classification relies on the type of 
treatment, either medical or surgical, used to manage each 
complication. 

The goal of surgery has changed over decades, and optimal cytor
eduction progressively evolved from debulking with less than 1–2 cm of 
residual disease (RD) to complete resection of all visible tumor with no 
evidence of RD. In 2009 Du Bois et al. [10] showed the “tremendous 
impact” on both PFS and OS of complete cytoreduction with no RD and 
the lower but still significant impact of small RD (<1 cm) compared to 
gross macroscopic RD. In line with the results of that practice-changing 
study and other similar series [13,15,28], we showed that complete 
tumor resection at PDS is one of the most important prognostic factors in 
the treatment of advanced HGOC. Particularly, the absence of RD and 
optimal cytoreduction (RD < 1 cm) were associated with a significant 
improvement in both PFS and OS in our cohort compared to gross RD 
(RD > 1 cm). 

We expected that the more extended surgical radicality of Group 2 
would have resulted in significantly better PFS and OS compared to 
Group 1. Unexpectedly, the difference in PFS between the two groups 
did not reach statistical significance. However, a trend of better PFS was 
observed in Group 2, and RD at PDS was an independent prognostic 
factor for PFS in both univariate and multivariate analysis. One possible 
explanation for this finding may be the relatively small number of our 
patients’ cohort, probably underpowered to detect any difference in PFS 
after stratification for the surgery group. Additionally, despite similar 
FIGO stage distribution and median PCI in the two groups, we hypoth
esize that some differences in abdominal disease distribution between 
the two groups may exist, as neither FIGO Stage nor PCI can fully cap
ture tumor spread within the abdominal cavity. For instance, FIGO Stage 
IVB comprises both patients with bowel transmural invasion and pa
tients with distant parenchymal metastases, whereas PCI assesses peri
toneal spread but not intra-abdominal parenchymal invasion. Thus, 
Group 2 might present a more complex peritoneal distribution and a 
more unfavorable metastatic FIGO IVB disease, reflecting a higher risk of 
relapse. 

Contrary to PFS, OS was significantly higher in Group 2. At univar
iate analysis, improved OS was related to the absence of RD, FIGO stage, 
and administration of maintenance therapy, whereas at multivariate 
analysis only administration of first-line and second-line maintenance 
remained an independent prognostic factor for OS. Therefore, the 
enhanced OS in Group 2 was not solely due to increased surgical radi
cality and complete cytoreduction rates but likely derived from higher 
maintenance therapy usage in both first-line and post-relapse settings. 
Additionally, the greater surgical effort and the lower RD rates observed 
in Group 2 might have reduced the probability of developing chemo
resistance after first-line and subsequent lines of treatment, since the 
number of tumor cells exposed to chemotherapy-induced selective 

pressure was lower. Furthermore, the two cohorts of our series are 
metachronous; the significant increase of OS observed in Group 2 
despite similar PFS might reflect the increased use of maintenance 
therapy in patients treated more recently. In the last decade, the 
practice-changing results of several phase III randomized clinical trials 
[29–36] have led to the approval of VEGF inhibitors and PARP inhibitors 
as maintenance therapies both in the recurrent and first-line setting with 
consistent benefit for PFS and/or OS. Contrary to Bevacizumab, which 
received approval from the Italian drug agency in 2013 and whose effect 
on OS is controversial [29,30], Olaparib was approved as maintenance 
therapy after second- and first-line platinum-based CT only in 2018 and 
2020, respectively, displaying a significant advantage for both PFS and 
OS in BRCA1-2 mutated patients [32,37]. Consequently, patients of 
Group 2 received maintenance more frequently compared to Group 1 
and were more likely to receive PARP inhibitors as first-line mainte
nance therapy. 

Comprehensively, our cohort shows that an extensive surgical effort 
not only improves the oncological outcome of advanced-stage HGOC 
patients but is also safe in terms of morbidity. One of the major strengths 
of this study is its “real-life” nature; all consecutive patients treated 
surgically with cytoreductive intent at our institution in years 
2015–2020 were included irrespective of morbidity, treatment choice, 
and discontinuation. Second, the choice of the two time periods and the 
more extensive surgical procedures performed in 2018–2020 reflected 
the change in surgical philosophy that occurred at our institution in 
2018. The main limitation of our analysis is the metachronous nature of 
our cohorts. This led to a significant disparity in follow-up duration 
between the two groups, as well as in the frequency and specific drug 
utilized for maintenance treatment. 

5. Conclusions 

In contrast to those enrolled in clinical trials, patients encountered in 
daily routine clinical practice are usually older of age, have less favor
able performance status, and have more comorbidities. Thus, they are 
exposed to a higher probability of postoperative complications and 
might benefit less from extensive surgical procedures. Our data show 
that the absence of RD at surgery is one of the most important prognostic 
factors in the treatment of advanced ovarian cancer not only in the 
highly selected population of clinical trials but also in the real-life 
clinical practice of an ESGO-accredited large university hospital. 
Optimal cytoreduction with RD < 1 cm is still of benefit compared to 
larger RD and might be an option in patients with HGOC in whom 
complete debulking is unaffordable. An extensive surgical effort with 
routine systematic removal of the peritoneum and implementation of 
upper abdomen procedures leads to a significant increase in complete 
cytoreduction and the results of this maximal surgical effort are even 
more valuable considering that a more aggressive surgical approach was 
not associated with an increase in surgical morbidity. Arm-in-arm with 
novel maintenance therapies, complete cytoreduction contributes to 
increasing the outcomes of patients with advanced HGOC and should 
represent the standard of care in real-life clinical practice. 
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[4] González-Martín A, et al. Newly diagnosed and relapsed epithelial ovarian cancer: 
ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up. Ann 
Oncol Oct. 2023;34(10):833–48. https://doi.org/10.1016/j.annonc.2023.07.011. 

[5] Vergote I, et al. Neoadjuvant chemotherapy or primary surgery in stage IIIC or IV 
ovarian cancer. N Engl J Med Sep. 2010;363(10):943–53. https://doi.org/ 
10.1056/NEJMoa0908806. 

[6] Kehoe S, et al. Primary chemotherapy versus primary surgery for newly diagnosed 
advanced ovarian cancer (CHORUS): an open-label, randomised, controlled, non- 
inferiority trial. Lancet Jul. 2015;386(9990):249–57. https://doi.org/10.1016/ 
S0140-6736(14)62223-6. 

[7] Vergote I, et al. Neoadjuvant chemotherapy versus debulking surgery in advanced 
tubo-ovarian cancers: pooled analysis of individual patient data from the EORTC 
55971 and CHORUS trials. Lancet Oncol Dec. 2018;19(12):1680–7. https://doi. 
org/10.1016/S1470-2045(18)30566-7. 

[8] Fagotti A, et al. Randomized trial of primary debulking surgery versus neoadjuvant 
chemotherapy for advanced epithelial ovarian cancer (SCORPION-NCT01461850). 
Int J Gynecol Cancer Nov. 2020;30(11):1657–64. https://doi.org/10.1136/ijgc- 
2020-001640. 

[9] Griffiths CT. Surgical resection of tumor bulk in the primary treatment of ovarian 
carcinoma, vol. 42. Natl Cancer Inst Monogr; 1975 Oct. p. 101–4. PMID: 1234624. 

[10] Du Bois A, Reuss A, Pujade-Lauraine E, Harter P, Ray-Coquard I, Pfisterer J. Role of 
surgical outcome as prognostic factor in advanced epithelial ovarian cancer: A 
combined exploratory analysis of 3 prospectively randomized phase 3 multicenter 
trials: by the arbeitsgemeinschaft gynaekologische onkologie studiengruppe 
ovarialkarzinom (AGO-OVAR) and the groupe d’Investigateurs nationaux pour les 
etudes des cancers de l’Ovaire (GINECO). Cancer Mar. 2009;115(6):1234–44. 
https://doi.org/10.1002/cncr.24149. 

[11] Chang S-J, Hodeib M, Chang J, Bristow RE. Survival impact of complete 
cytoreduction to no gross residual disease for advanced-stage ovarian cancer: a 
meta-analysis. Gynecol Oncol Sep. 2013;130(3):493–8. https://doi.org/10.1016/j. 
ygyno.2013.05.040. 

[12] Bristow RE, Tomacruz RS, Armstrong DK, Trimble EL, Montz FJ. Survival effect of 
maximal cytoreductive surgery for advanced ovarian carcinoma during the 
platinum era: a meta-analysis. J Clin Oncol Mar. 2002;20(5):1248–59. https://doi. 
org/10.1200/JCO.2002.20.5.1248. 

[13] Chang S-J, Bristow RE, Ryu H-S. Impact of complete cytoreduction leaving No 
gross residual disease associated with radical cytoreductive surgical procedures on 
survival in advanced ovarian cancer. Ann Surg Oncol Dec. 2012;19(13):4059–67. 
https://doi.org/10.1245/s10434-012-2446-8. 

[14] Eisenhauer EL, et al. The addition of extensive upper abdominal surgery to achieve 
optimal cytoreduction improves survival in patients with stages IIIC–IV epithelial 
ovarian cancer. Gynecol Oncol Dec. 2006;103(3):1083–90. https://doi.org/ 
10.1016/j.ygyno.2006.06.028. 

[15] Chi DS, et al. Improved progression-free and overall survival in advanced ovarian 
cancer as a result of a change in surgical paradigm. Gynecol Oncol Jul. 2009;114 
(1):26–31. https://doi.org/10.1016/j.ygyno.2009.03.018. 

[16] Chang S-J, Bristow RE. Evolution of surgical treatment paradigms for advanced- 
stage ovarian cancer: redefining ‘optimal’ residual disease. Gynecol Oncol May 
2012;125(2):483–92. https://doi.org/10.1016/j.ygyno.2012.02.024. 

[17] Hiu S, et al. Ultra-radical (extensive) surgery versus standard surgery for the 
primary cytoreduction of advanced epithelial ovarian cancer. Cochrane Database 
Syst Rev Aug. 2022;2022(8). https://doi.org/10.1002/14651858.CD007697.pub3. 

[18] Mutch DG, Prat J. 2014 FIGO staging for ovarian, fallopian tube and peritoneal 
cancer. Gynecol Oncol Jun. 2014;133(3):401–4. https://doi.org/10.1016/j. 
ygyno.2014.04.013. 

[19] Jacquet P, Sugarbaker PH. Clinical research methodologies in diagnosis and 
staging of patients with peritoneal carcinomatosis. 1996. p. 359–74. https://doi. 
org/10.1007/978-1-4613-1247-5_23. 

[20] Aletti G, et al. A new frontier for quality of care in gynecologic oncology surgery: 
multi-institutional assessment of short-term outcomes for ovarian cancer using a 
risk-adjusted model. Gynecol Oncol Oct. 2007;107(1):99–106. https://doi.org/ 
10.1016/j.ygyno.2007.05.032. 

[21] Dindo D, Demartines N, Clavien P-A. Classification of surgical complications. Ann 
Surg Aug. 2004;240(2):205–13. https://doi.org/10.1097/01. 
sla.0000133083.54934.ae. 

[22] Slankamenac K, Graf R, Barkun J, Puhan MA, Clavien P-A. The comprehensive 
complication Index. Ann Surg Jul. 2013;258(1):1–7. https://doi.org/10.1097/ 
SLA.0b013e318296c732. 

[23] Rocher G, et al. Does time-to-chemotherapy after primary complete macroscopic 
cytoreductive surgery influence prognosis for patients with epithelial ovarian 
cancer? A study of the FRANCOGYN group. J Clin Med Mar. 2021;10(5):1058. 
https://doi.org/10.3390/jcm10051058. 

[24] Hofstetter G, et al. The time interval from surgery to start of chemotherapy 
significantly impacts prognosis in patients with advanced serous ovarian 
carcinoma — analysis of patient data in the prospective OVCAD study. Gynecol 
Oncol Oct. 2013;131(1):15–20. https://doi.org/10.1016/j.ygyno.2013.07.086. 

[25] Yalcin Y, Tatar B, Erdemoglu E, Erdemoglu E. The parameters to estimate 
postoperative severe complications classified through Clavien-Dindo after upper 
abdominal surgery in patients with primary and recurrent ovarian cancer. Ginekol 
Pol Oct. 2019;90(10):557–64. https://doi.org/10.5603/GP.2019.0097. 

[26] Benedetti Panici P, et al. Predictors of postoperative morbidity after cytoreduction 
for advanced ovarian cancer: analysis and management of complications in upper 
abdominal surgery. Gynecol Oncol Jun. 2015;137(3):406–11. https://doi.org/ 
10.1016/j.ygyno.2015.03.043. 

[27] Common terminology criteria for adverse events (CTCAE) version 4.0. CTC: 
National Cancer Institute; May 29, 2009. 

[28] Eisenhauer EL, Abu-Rustum NR, Sonoda Y, Aghajanian C, Barakat RR, Chi DS. The 
effect of maximal surgical cytoreduction on sensitivity to platinum-taxane 
chemotherapy and subsequent survival in patients with advanced ovarian cancer. 
Gynecol Oncol Feb. 2008;108(2):276–81. https://doi.org/10.1016/j. 
ygyno.2007.10.022. 

[29] Burger RA, et al. Incorporation of bevacizumab in the primary treatment of ovarian 
cancer. N Engl J Med Dec. 2011;365(26):2473–83. https://doi.org/10.1056/ 
NEJMoa1104390. 

[30] Oza AM, et al. Standard chemotherapy with or without bevacizumab for women 
with newly diagnosed ovarian cancer (ICON7): overall survival results of a phase 3 
randomised trial. Lancet Oncol Aug. 2015;16(8):928–36. https://doi.org/10.1016/ 
S1470-2045(15)00086-8. 

[31] Pujade-Lauraine E, et al. Olaparib tablets as maintenance therapy in patients with 
platinum-sensitive, relapsed ovarian cancer and a BRCA1/2 mutation (SOLO2/ 
ENGOT-Ov21): a double-blind, randomised, placebo-controlled, phase 3 trial. 
Lancet Oncol Sep. 2017;18(9):1274–84. https://doi.org/10.1016/S1470-2045(17) 
30469-2. 

T. Bianchi et al.                                                                                                                                                                                                                                 

Downloaded for Anonymous User (n/a) at IRCCS San Gerardo dei Tintori Foundation Hospital from ClinicalKey.com by Elsevier on 
August 06, 2024. For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.

https://doi.org/10.3322/caac.21763
https://seer.cancer.gov/explorer/
https://seer.cancer.gov/explorer/
https://doi.org/10.1016/j.annonc.2023.11.015
https://doi.org/10.1016/j.annonc.2023.11.015
https://doi.org/10.1016/j.annonc.2023.07.011
https://doi.org/10.1056/NEJMoa0908806
https://doi.org/10.1056/NEJMoa0908806
https://doi.org/10.1016/S0140-6736(14)62223-6
https://doi.org/10.1016/S0140-6736(14)62223-6
https://doi.org/10.1016/S1470-2045(18)30566-7
https://doi.org/10.1016/S1470-2045(18)30566-7
https://doi.org/10.1136/ijgc-2020-001640
https://doi.org/10.1136/ijgc-2020-001640
http://refhub.elsevier.com/S0748-7983(24)00575-4/sref9
http://refhub.elsevier.com/S0748-7983(24)00575-4/sref9
https://doi.org/10.1002/cncr.24149
https://doi.org/10.1016/j.ygyno.2013.05.040
https://doi.org/10.1016/j.ygyno.2013.05.040
https://doi.org/10.1200/JCO.2002.20.5.1248
https://doi.org/10.1200/JCO.2002.20.5.1248
https://doi.org/10.1245/s10434-012-2446-8
https://doi.org/10.1016/j.ygyno.2006.06.028
https://doi.org/10.1016/j.ygyno.2006.06.028
https://doi.org/10.1016/j.ygyno.2009.03.018
https://doi.org/10.1016/j.ygyno.2012.02.024
https://doi.org/10.1002/14651858.CD007697.pub3
https://doi.org/10.1016/j.ygyno.2014.04.013
https://doi.org/10.1016/j.ygyno.2014.04.013
https://doi.org/10.1007/978-1-4613-1247-5_23
https://doi.org/10.1007/978-1-4613-1247-5_23
https://doi.org/10.1016/j.ygyno.2007.05.032
https://doi.org/10.1016/j.ygyno.2007.05.032
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1097/SLA.0b013e318296c732
https://doi.org/10.1097/SLA.0b013e318296c732
https://doi.org/10.3390/jcm10051058
https://doi.org/10.1016/j.ygyno.2013.07.086
https://doi.org/10.5603/GP.2019.0097
https://doi.org/10.1016/j.ygyno.2015.03.043
https://doi.org/10.1016/j.ygyno.2015.03.043
http://refhub.elsevier.com/S0748-7983(24)00575-4/sref27
http://refhub.elsevier.com/S0748-7983(24)00575-4/sref27
https://doi.org/10.1016/j.ygyno.2007.10.022
https://doi.org/10.1016/j.ygyno.2007.10.022
https://doi.org/10.1056/NEJMoa1104390
https://doi.org/10.1056/NEJMoa1104390
https://doi.org/10.1016/S1470-2045(15)00086-8
https://doi.org/10.1016/S1470-2045(15)00086-8
https://doi.org/10.1016/S1470-2045(17)30469-2
https://doi.org/10.1016/S1470-2045(17)30469-2


European Journal of Surgical Oncology 50 (2024) 108523

7

[32] DiSilvestro P, et al. Overall survival with maintenance Olaparib at a 7-year follow- 
up in patients with newly diagnosed advanced ovarian cancer and a BRCA 
mutation: the SOLO1/GOG 3004 trial. J Clin Oncol Jan. 2023;41(3):609–17. 
https://doi.org/10.1200/JCO.22.01549. 

[33] Ray-Coquard I, et al. Olaparib plus bevacizumab first-line maintenance in ovarian 
cancer: final overall survival results from the PAOLA-1/ENGOT-ov25 trial. Ann 
Oncol Aug. 2023;34(8):681–92. https://doi.org/10.1016/j.annonc.2023.05.005. 
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