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ABSTRACT
Objective Our study aimed to evaluate the association 
between timing of cytoreductive surgery and pattern 
of presentation of the first recurrence in patients with 
advanced ovarian cancer. We also aimed to assess the 
impact of the pattern of recurrence on post- relapse overall 
survival according to surgical timing.
Methods This retrospective multicenter study evaluated 
patients with International Federation of Gynecology and 
Obstetrics (FIGO) stage IIIC- IV ovarian cancer. Patients 
had undergone either primary debulking surgery, early 
interval debulking surgery after 3–4 cycles of neoadjuvant 
chemotherapy, or delayed debulking surgery after 6 
cycles, with minimal or no residual disease, between 
January 2008 and December 2015. Survival analyses 
were conducted using the Log- rank test and the Cox 
model. Cumulative incidences of the different patterns 
of recurrence were estimated using a competing risks 
methodology.
Results A total of 549 patients were included: 175 
(31.9%) patients had primary, 224 (40.8%) early interval, 
and 150 (27.3%) delayed debulking surgery. The 
cumulative incidence of peritoneal recurrences at 2 years 
was higher with increasing neoadjuvant cycles (24.4%, 
30.9% and 39.2%; p=0.019). For pleural or pulmonary 
recurrences, it was higher after early interval surgery 
(9.9%, 13.0% and 4.1%; p=0.022). Median post- relapse 
overall survival was 33.5 months (95% confidence interval 
(CI) (24.3 to 44.2)), 26.8 months (95% CI (22.8 to 32.6)), 
and 24.5 months (95% CI (18.6 to 29.4)) for primary, 
early interval, and delayed debulking surgery groups, 
respectively (p=0.025). The pattern of recurrence in a 
lymph node (hazard ratio (HR) 0.42, 95% CI (0.27 to 0.64)), 
delayed surgery (HR 1.53, 95% CI (1.11 to 2.13)) and time 
to first recurrence (HR 0.95, 95% CI (0.93 to 0.96)) were 
associated with post- relapse overall survival. For primary 
and early interval surgery, lymph node recurrences were 
associated with significantly longer post- relapse overall 
survival.
Conclusions The pattern of first recurrence was 
associated with timing of surgery, with peritoneal 
recurrences being more frequent with the increasing 
number of cycles of neoadjuvant chemotherapy. Lymph 
node recurrences were associated with better prognosis, 
having higher post- relapse overall survival. This improved 
prognosis of lymphatic recurrences was not observed in 
patients who underwent delayed surgery.

INTRODUCTION

Primary debulking surgery followed by adjuvant 
chemotherapy is the standard of care for advanced 
ovarian cancer in patients with completely resectable 
disease and good performance status.1 2 An alterna-
tive strategy for medically non- operable patients or 
with unresectable disease is neoadjuvant chemo-
therapy followed by interval debulking surgery, which 
has shown similar survival outcomes.3–5 Nonetheless, 
despite maximal surgical effort and improved survival 
with the addition of maintenance treatment strate-
gies, most patients with advanced ovarian cancer 
experience recurrence, irrespective of the timing of 
surgical cytoreduction.6

It has been hypothesized that chemo- resistant 
clonal cells can be selected with neoadjuvant chemo-
therapy,2 meaning that surgery after neoadjuvant 
treatment would be less effective than upfront surgery, 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Despite being adequately treated, most patients 
with advanced ovarian cancer will experience re-
currence. However, the influence of the timing of 
cytoreductive surgery on the natural history of re-
current ovarian cancer remains unknown.

WHAT THIS STUDY ADDS
 ⇒ We found that the pattern of presentation of the first 
recurrence was associated with timing of surgery, 
with peritoneal recurrences being more frequent 
after neoadjuvant chemotherapy. Lymph node re-
currences were those with the best prognosis with 
a longer survival after the first relapse. This better 
prognosis was not observed in patients who had 
delayed surgery.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The findings of this study help us to better under-
stand the natural history of recurrent ovarian cancer. 
The prognosis of recurrence depends not only on the 
pattern of recurrence but also on the timing of cy-
toreductive surgery. The pattern of recurrence may 
also be a marker of disease biology.
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leading to a higher rate of recurrences. Post- relapse survival can be 
affected by the length of the interval between the end of treatment 
and recurrence, and also by the pattern of recurrence.7 However, 
there is little robust data in the literature assessing the influence of 
the timing of surgical cytoreduction on the natural history of recur-
rent ovarian cancer. We aimed to evaluate if the timing of cytore-
ductive surgery was associated with the pattern of presentation of 
first recurrence and to assess the impact of the pattern of recur-
rence on post- relapse overall survival, according to the timing of 
surgery.

METHODS

Patients and Study Design
We performed a computer- generated search of the patient data-
bases of four institutions recognized as referral centers in the treat-
ment of ovarian cancer in France and Spain. Our search captured 
all patients who had upfront or interval debulking surgery with 
minimal (CC- 1) or no residual (CC- 0) disease. This was according 
to Completeness of Cytoreduction score8 for the International 
Federation of Gynecology & Obstetrics (FIGO) stage IIIC- IV epithelial 
ovarian cancer and dated between January 2008 and December 
2015. National and institutional review board approvals were 
obtained (SLN/MFI/AR193997 and HULP code PI- 3432).

Preoperative Assessment, Surgical and Chemotherapy 
Treatment
At diagnosis, all patients underwent an imaging workup including 
a thoraco- abdomino- pelvic CT. In the case of suspected extra- 
abdominal disease, positron emission tomography/computed 
tomography (PET/CT) was performed. An exploratory laparoscopy 
was performed to assess resectability and histology.9 Surgical 
procedures were performed according to Surgarbaker’s principles 
of peritonectomy.10 The abdominal tumorous load was assessed 
with the peritoneal cancer index and the main goal of the surgery 
was to obtain complete cytoreduction.8 Surgical complexity was 
quantified using the Aletti score, with a cut- off value ≥8 corre-
sponding to high complexity (23).

Patients with deep infiltration of the mesentery, diffuse carcino-
matosis involving large parts of the small bowel or the stomach, 
infiltration of the duodenum or the pancreas (not limited to the 
pancreatic tail) were considered non- resectable and were selected 
for neoadjuvant chemotherapy. Neoadjuvant strategy was also indi-
cated in patients who were not fit to withstand multivisceral resec-
tion, owing to medical comorbidities or poor performance status, 
or when the surgery needed to achieve complete cytoreduction 
was too extensive (more than three bowel or visceral resections).11 
After three to four cycles of neoadjuvant chemotherapy, a clinical, 
biological, and imaging assessment was performed before interval 
debulking surgery. In the event of poor response or poor perfor-
mance status, three additional cycles of neoadjuvant chemotherapy 
were administered before delayed debulking surgery after discus-
sion at tumor board. In selected patients with stable disease on CT 
after neoadjuvant chemotherapy, an exploratory laparoscopy was 
performed before interval surgery to assess resectability.

Adjuvant chemotherapy with carboplatin and paclitaxel was deliv-
ered, when feasible, within 1–2 months of debulking surgery, for 6 
cycles. In the event of high tumor burden, CC- 1, or poor response 

to neoadjuvant chemotherapy, antiangiogenic maintenance treat-
ment with bevacizumab was added after discussion at tumor board. 
When surgery was performed after 6 cycles of neoadjuvant chemo-
therapy, two to three additional cycles of chemotherapy were added 
to the antiangiogenic maintenance treatment with bevacizumab. 
No maintenance treatment with PARP inhibitors was administered 
during the study period.11

Patients were divided into three groups according to the surgical 
timing: primary surgery and 6 cycles of adjuvant chemotherapy 
(group 1); early interval surgery after 3–4 cycles of neoadjuvant 
chemotherapy, then 2–3 cycles of adjuvant chemotherapy to 
achieve a total of 6 cycles (group 2); and delayed debulking surgery 
after 6 cycles of neoadjuvant chemotherapy (group 3).

Follow- up was conducted according to each center’s protocol. 
Globally, this included clinical examination, cancer antigen- 125 (CA- 
125) dosage with or without a chest, abdominal, and pelvic CT scan 
every 4 to 6 months for 5 years. Thereafter, follow- up visits were 
scheduled annually. All recurrences were confirmed by imaging and 
localization was classified into four subgroups: lymph node involve-
ment; peritoneal; pleural or pulmonary; and other (metastatic local-
ization). We defined recurrence as unique or as multiple if disease 
was identified in only one or in more than one of the four defined 
localizations, respectively. The date of recurrence was defined as 
the date when recurrence was confirmed by CT scan or PET/CT. We 
defined an early relapse as a recurrence within 6 months after last 
cycle of carboplatin (platinum resistance).

Study Data
Medical databases were carefully examined to collect all relevant 
information. Patients’ demographic data, World Health Organization 
performance status, CA- 125 dosage, ascites at diagnosis, surgical 
timing, peritoneal cancer index recorded during debulking surgery, 
Aletti score, histological data, adjuvant treatment, and follow- up 
data (date and pattern of recurrence) were retrieved from medical 
records. In accordance with the journal’s guidelines, we will provide 
our data for independent analysis or for reproducibility of this study 
in other centers if such is requested.

Statistical Analysis
Data were summarized by frequency and percentage for categor-
ical variables and by median and range for continuous variables. 
Comparisons between groups were performed using the Chi- 
squared or Fisher’s exact test for categorical variables and the 
Kruskal- Wallis test for continuous variables. Disease- free survival 
was defined as the time between the date of diagnosis and the date 
of recurrence or death from any cause; patients alive and disease- 
free were censored at last follow- up. Overall survival was defined 
as the time between the date of diagnosis and the date of death 
from any cause; patients alive were censored at last follow- up. 
Post- relapse overall survival was defined as the time between the 
date of diagnosis of the first recurrence and the date of death from 
any cause; patients alive were censored at last follow- up. Survival 
data were estimated using the Kaplan- Meier method. Univariable 
and multivariable analyses were performed using the Log- rank test 
and the Cox proportional hazards model. Multivariable analysis was 
performed including those variables with a significant association 
with the outcome as well as those considered clinically relevant. 
Hazard ratios (HR) were estimated with their 95% confidence 
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intervals (95% CI). Cumulative incidences of the different patterns 
of recurrence were estimated using competing risks method-
ology with other patterns of recurrence and death from any cause 
considered as competing events. In the case of multiple first recur-
rences, the pattern of the recurrence was defined as the worst 
one according to the following order: other (metastatic), pleural 
or pulmonary, peritoneal and lymph node. Comparisons between 
groups were performed using the Gray test. All statistical tests 
were two- sided and p- values <0.05 were considered statistically 
significant. Statistical analyses were conducted using STATA v16 
(StataCorp, College Station, TX, USA) software.

RESULTS

A total of 549 women were included, 175 (31.9%) in group 1, 224 
(40.8%) in group 2, and 150 (27.3%) in group 3. Baseline charac-
teristics, surgical, and treatment data are shown in Table 1.

The median follow- up was 68.1 months (95% CI (62.9; 73.3)). 
During the study period, 438/549 patients (79.8%) relapsed, 
128/175 (73.1%) in group 1, 188/224 (83.9%) in group 2, and 
122/150 (81.3%) in group 3. Median disease- free survival was 19.4 
months (95% CI (18.0; 20.6)). It was 23.0 months (95% CI (20.0; 
29.3)), 18.0 months (95% CI (15.7 20.0)), and 17.0 months (95% 
CI (15.0; 20.9)) for primary, early interval, and delayed debulking 
surgery, respectively (p<0.001).

The pattern of first recurrence at any time during follow- up is 
shown in Table  2. The cumulative incidence of peritoneal recur-
rences at 2 years was 31.1%, 9.6% for pleural or pulmonary recur-
rences, 6.5% for lymph node recurrences, and 10.9% for other 
metastatic recurrences (Figure 1A). Cumulative incidence of peri-
toneal recurrences at 2 years was 24.4% (95% CI (18.2; 31.0)) in 
primary surgery, 30.9% (95% CI (24.9; 37.0)) in early interval, and 
39.2% (95% CI (31.2; 47.1)) in delayed surgery, p=0.019. Cumu-
lative incidence of pleural or pulmonary recurrences at 2 years 
was 9.9% (95% CI (6.0; 14.9)) in upfront surgery group, 13.0% 
(95% CI (8.9; 17.7)) in early interval and 4.1% (95% CI (1.7; 8.3)) 
in delayed surgery, p=0.022 (Figure 1B). Remarkably, the rate of 
diaphragmatic stripping was significantly different between the 
three groups (61.7%, 67.9%, vs 46.7%; p<0.001). There was no 
significant difference in the rate of early relapse between group 1 
(19.5%), group 2 (22.9%), and group 3 (23.1%) (p=0.671).

There were 293 (53.4%) deaths, 73/175 (41.7%) in the upfront 
surgery group, 124/224 (55.4%) in the early interval group, and 
96/150 (64.0%) in the delayed surgery group. Median overall 
survival was 56.7 months (95% CI (50.2; 65.8)). It was 84.0 months 
(95% CI (67.4; 111.0)), 50.7 months (95% CI (44.6; 59.5)), and 47.5 
months (95% CI (39.3; 52.9)) in groups 1, 2 and 3, respectively 
(p<0.001). Median post- relapse overall survival was 26.5 months 
(95% CI (24.0; 31.3)), with 33.5 months (95% CI (24.3; 44.2)), 26.8 
months (95% CI (22.8; 32.6)), and 24.5 months (95% CI (18.6; 
29.4)) for primary, early interval, and delayed debulking surgery 
groups, respectively (p=0.025).

Median post- relapse overall survival for patients with peritoneal, 
lymph node, pleural or pulmonary, and other recurrences was 26.5 
months (95% CI (23.2; 31.2)), 68.1 months (95% CI (39.3; 88.8)), 
20.5 months (95% CI (14.3; 23.5)), and 23.2 months (95% CI (18.1; 
31.3)), respectively (p<0.001) (Figure 2). In multivariable analysis, 

the pattern of recurrence (lymph node: HR 0.42, 95% CI (0.27; 
0.64), p<0.001), surgical timing (delayed surgery: HR 1.53, 95% 
CI (1.11; 2.13), p=0.010), and time to recurrence (HR 0.95, 95% CI 
(0.93; 0.96), p<0.001) remained significantly associated with post- 
relapse overall survival (Table 3).

In subgroup analyses, lymph node recurrences (HR adjusted for 
time to first relapse (adj)=0.34, 95% CI (0.14; 0.83), p=0.018) and 
multiple recurrences (HR

adj
 1.66, 95% CI (1.03; 2.69), p=0.037) 

were significantly associated with post- relapse overall survival in 
the upfront surgery group. In early interval surgery, lymph node 
recurrences were associated with improved post- relapse overall 
survival (HR

adj
 0.34, 95% CI (0.16; 0.73), p=0.005), but not in the 

delayed surgery group (HR
adj

 0.54, 95% CI (0.29; 1.04), p=0.064).

DISCUSSION

Summary of Main Results
We found an increasing rate of peritoneal recurrences with 
the increasing number of cycles of neoadjuvant chemotherapy 
(primary: 24%, early interval: 31%, and delayed surgery: 39%), 
and a higher rate of pleural or pulmonary recurrences after early 
interval debulking surgery (13%) compared with primary (10%) 
and delayed surgery (4%). The second main finding was that lymph 
node recurrences were associated with a longer post- relapse 
overall survival. Survival benefit of lymphatic recurrences was not 
observed in women who underwent delayed surgery.

Results in the Context of Published Literature
Surgical Timing and Pattern of First Recurrence
It is known that most patients with advanced ovarian cancer will 
experience disease recurrence, independently of the timing of 
surgery.6 Reports in the literature on the impact of the number of 
cycles of neoadjuvant chemotherapy on the type of recurrences are 
scarce.6 12 13 Gadducci et al found a non- significantly higher rate of 
abdominal and pelvic recurrences after interval surgery compared 
with primary surgery (26% vs 20% and 19% vs 16%).6 Likewise, 
Petrillo et al reported more aggressive behavior of recurrent disease 
in patients receiving neoadjuvant chemotherapy, with an increased 
proportion of patients presenting with peritoneal carcinomatosis 
compared with patients who underwent upfront surgery (57% vs 
20%).13

Himoto et al also showed that the distribution of disease at the 
time of the first recurrence varied with the choice of primary treat-
ment. Neoadjuvant chemotherapy followed by interval debulking 
surgery was associated with a higher rate of overlapping locations 
between baseline and first recurrence and with a lower rate of new 
disease locations compared with primary debulking surgery.12 One 
possible explanation for the increased rate of peritoneal recur-
rences after neoadjuvant treatment in our study is that microscopic 
tumor regions might be more difficult to identify during interval 
surgery due to their more benign visual appearance and due to 
tumor scarring following chemotherapy. Therefore, a neoadjuvant 
strategy may interfere with the perioperative visual evaluation of 
tumor spread and lead to incomplete resection of tumor in poten-
tially resectable areas.14 Another hypothesis is that microscopic 
non- visible disease, likely remaining after any cytoreductive 
surgery, could contain selected chemo- resistant clonal cells after 
neoadjuvant chemotherapy,2 leading to a higher rate of abdominal 
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recurrences after interval surgery. However, this higher rate of peri-
toneal recurrences in our study may also be partially explained by 
the fact that patients who underwent neoadjuvant chemotherapy 
had a higher intra- abdominal tumor burden or unresectable diffuse 
carcinomatosis at diagnosis, or by the fact that the group of patients 

who underwent upfront surgery received more frequently intraper-
itoneal chemotherapy.

In our study, early interval surgery was associated with a higher 
rate of pleural or pulmonary recurrences. This subgroup of patients 
had a significantly higher rate of diaphragmatic stripping, meaning 

Table 1 Baseline characteristics, surgical and treatment data according to surgical timing

Overall PDS Early IDS DDS

p- valuen=549 n=175 n=224 n=150

Age (years), median (range) 61 (21–88) 58 (22–88) 62 (21–82) 63 (36–88) 0.01

Age (years), n (%) 0.016

  ≤ 60 264 (48.1) 101 (57.7) 102 (45.5) 61 (40.7)

  > 60 285 (51.9) 74 (42.3) 122 (54.5) 89 (59.3)

BMI (kg/m2), median (range) 24.2 24.2 24 24.6 0.484

(15.6–52.0) (16.5–44.1) (15.6–52.0) (15.6–43.9)

  Missing 20 (-) 7 (-) 2 (-) 11 (-)

WHO performance status, n (%)

  0 355 (66.1) 137 (79.2) 122 (56.2) 96 (65.3) <0.001

  1 159 (29.6) 32 (18.5) 83 (38.2) 44 (29.9)

  ≥ 2 23 (4.3) 4 (2.3) 12 (5.5) 7 (4.8)

  Missing 12 (-) 2 (-) 7 (-) 3 (-)

CA- 125 (UI/ml) at diagnosis, median (range) 740 463 800 1000 <0.001

  Missing
  

(5- 86,000) (7- 23,762) (11- 42,956) (5- 86,000)

52 (-) 24 (-) 15 (-) 13 (-)

FIGO stage, n (%)

  IIIC 449 (81.8) 158 (90.3) 176 (78.6) 115 (76.7) 0.002

  IV 100 (18.2) 17 (9.7) 48 (21.4) 35 (23.3)

Histological subtype, n (%)

  Serous 489 (89.6) 140 (80.0) 207 (93.2) 142 (95.3) <0.001

  Non- serous 57 (10.4) 35 (20.0) 15 (6.8) 7 (4.7)

  Missing 3 (-) 0 (-) 2 (-) 1 (-)

Ascites volume (L) at diagnosis, median (range) <0.001

  Missing
  

1 (0–10) 0.1 (0–7) 1 (0–10) 1 (0–8)

68 (-) 15 (-) 29 (-) 24 (-)

PCI, median (range) 10 (0–39) 11.5 (2- 33) 10 (0–39) 7 (0–31) <0.001

  Missing 6 (-) 3 (-) 1 (-) 2 (-)

CC- score 0.567

  CC- 0 481 (87.6) 157 (89.7) 195 (87.1) 129 (86.0)

  CC- 1 68 (12.4) 18 (10.3) 29 (12.9) 21 (14.0)

Aletti Score, n (%) 0.006

  < 8 300 (54.6) 80 (45.7) 125 (55.8) 95 (63.3)

  ≥ 8 249 (45.4) 95 (54.3) 99 (44.2) 55 (36.7)

HIPEC, n (%) 10 (1.8) 1 (0.6) 1 (0.4) 8 (5.3) 0.001

IP chemotherapy, n (%) 19 (3.5) 19 (10.9) 0 (0) 0 (0) <0.001

Bevacizumab, n (%) 107 (19.5) 32 (18.3) 60 (26.8) 15 (10.0) <0.001

BMI, body mass index; CA- 125, cancer antigen 125; CC- score, completeness of cytoreduction score; DDS, delayed debulking surgery; 
FIGO, International Federation of Gynecology and Obstetrics; HIPEC, hyperthermic intraperitoneal chemotherapy; Early IDS, early interval 
debulking surgery; IP, intraperitoneal; PCI, peritoneal cancer index; PDS, primary debulking surgery; WHO, World Health Organization.
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that these patients had a higher rate of pleural disease at diagnosis, 
which could explain the higher rate of recurrences at this site.

Impact of the Pattern of Recurrence on Post-relapse Survival
It is known that exclusive lymph node involvement at diagnosis 
has a more indolent course of disease with better survival than 
peritoneal carcinomatosis.15 However, studies comparing survival 
outcomes of different types of recurrence have reported contro-
versial results.16–18 Delangle et al did not show a better prognosis 
of patients with isolated nodal recurrences compared with peri-
toneal carcinomatosis,16 and Gadducci et al did not find that the 
pattern of recurrence (pelvis vs retroperitoneal lymph nodes) was 
an independent prognostic factor.17 Conversely, Levy et al showed 
better survival for patients with retroperitoneal lymph node recur-
rences compared with patients with peritoneal carcinomatosis or 
combined recurrences,18 which is concordant with our findings. 
Moreover, we specifically assessed post- relapse survival and found 
that once the recurrence is diagnosed, posterior survival will vary 
according to the type of recurrence. It would be interesting to eval-
uate if certain patterns of recurrence are markers of tumor biology 
and if they are associated with genetic or molecular factors.

Our data also showed that the impact of the recurrence pattern 
on post- relapse survival was present in patients who underwent 
primary or early interval surgery, but was not significant in those 

Table 2 Pattern of recurrence during follow- up in the 549 patients included in the study

Pattern of recurrence
Overall
n=549 PDS n=175 Early IDS n=224 DDS n=150

Lymph node, n (%) 181 (33.0) 58 (33.1) 73 (32.6) 50 (33.3)

Peritoneal, n (%) 313 (57.0) 88 (50.3) 135 (60.3) 90 (60.0)

Pleural or pulmonary, n (%) 71 (12.9) 24 (13.7) 38 (17.0) 9 (6.0)

Other*, n (%) 80 (14.6) 22 (12.6) 36 (16.1) 22 (14.7)

Unique recurrence, n (%) 270 (49.2) 80 (45.7) 110 (49.1) 80 (53.3)

Multiple recurrence, n (%) 168 (30.6) 48 (27.4) 78 (34.8) 42 (28.0)

*Other included metastatic localizations such as intra- parenchymatous hepatic (n=53), cerebral (n=8), intra- parenchymatous splenic (n=4), 
adrenal gland (n=3), bone (n=3), mammary gland (n=3), renal (n=1), and multiple metastatic localization (n=5).
DDS, delayed debulking surgery; IDS, early interval debulking surgery; PDS, primary debulking surgery.

Figure 1 (A.) cumulative incidence of the pattern 
of recurrence by tumor location in the overall cohort. 
(B.) cumulative incidence of recurrences according to 
surgical timing for the four patterns of recurrence: peritoneal 
(p=0.019); lymph node (p=0.922); pleural or pulmonary 
(p=0.022); other (metastatic) (p=0.683).

Figure 2 Post- relapse overall survival according to the 
pattern of recurrence (p<0.001).
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who had delayed surgery. This could be explained by the fact that 
delayed surgery was per se associated with a higher risk of death 
after the first relapse. The negative impact of performing delayed 
surgery is maintained over time and goes beyond the first recur-
rence, erasing the benefit of having a more indolent recurrence 
that is found with exclusive lymph node involvement. To the best 
of our knowledge, the impact on survival of the recurrence pattern 
according to surgical timing has not previously been reported.

Finally, our results showed that shorter time to first relapse was 
associated with an increased risk of death. This has been reported 
by Ferrandina et al who showed that post- relapse survival was 
affected not only by the type of recurrence, but also by the length of 
the interval between the end of primary treatment and the occur-
rence of first recurrence.7 This interval is widely considered the 
most relevant factor in determining the natural history of recurrent 
ovarian cancer.19

Strengths and Weaknesses
To our knowledge, this is the largest series of advanced ovarian 
cancer patients evaluating the association between the pattern 
of recurrence and oncological outcome according to the timing 
of surgical cytoreduction. We included a cohort of more than 500 
women who underwent cytoreductive surgery with minimal or no 
residual disease and who had a long median follow- up of almost 
6 years. Among the limitations of our study, we highlight its retro-
spective design and the associated inherent risk of selection bias. 
Medically non- operable patients and those with non- resectable 

disease at diagnosis were included in early interval and delayed 
surgery groups. Therefore, the poorer prognosis of these patients 
compared with those who underwent primary surgery might 
have influenced the results of our study. Moreover, patients in the 
delayed surgery group may also have an inherent worse prognosis 
compared with the early interval group, as they were not candidates 
for surgery after 3–4 cycles of chemotherapy. All patients without 
a good response after 3 or 4 cycles of neoadjuvant chemotherapy 
and non- resectable at delayed debulking surgery, and all those 
with ≥CC- 2 at cytoreductive surgery were excluded from our study, 
which undoubtedly improved the overall survival of our cohort.

Implications for Practice and Future Research
Our findings suggest that the type of recurrence may vary depending 
on the timing of surgical cytoreduction, and that the better survival 
outcome of patients with lymphatic recurrences may be erased by 
delayed surgery. Further prospective multicenter studies need to 
confirm our results.

CONCLUSIONS

We found that the pattern of presentation of the first recurrence was 
associated with the timing of surgery, with peritoneal recurrences 
being more frequent after neoadjuvant chemotherapy. Lymph node 
recurrences showed a better prognosis, with increased overall 
survival after relapse. This improved outcome of lymphatic recur-
rences was more evident after primary and early interval surgery. 
Shorter time to first relapse and delayed debulking surgery were 
significantly associated with decreased overall survival after 
relapse. Further prospective studies are needed to confirm our find-
ings regarding the impact on oncological outcome of the pattern of 
the first recurrence in ovarian cancer patients.
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Table 3 Multivariable analysis for overall survival after first 
relapse in the overall cohort.

Post- relapse overall survival

HR 95% CI p- value

Age at first relapse (years) 0.4

  ≤ 60 1 Ref.

  > 60 0.9 (0.70 to 1.15)

FIGO stage 0.525

  IIIC 1 Ref.

  IV 0.9 (0.66 to 1.23)

Cycles of NACT

  0 1 Ref.

  3- 4 1.31 (0.96 to 1.79) 0.084

  6 1.53 (1.11 to 2.13) 0.01

Time to first 
recurrence

0.95 (0.93 to 0.96) <0.001

Pattern of recurrence

  Peritoneal 1 Ref.

  Lymph node 0.42 (0.27 to 0.64) <0.001

  Pleural or 
pulmonary

1.13 (0.81 to 1.58) 0.462

  Other (metastatic) 1.02 (0.74 to 1.40) 0.91

CI, confidence interval; FIGO, International Federation of 
Gynecology and Obstetrics; HR, hazard ratio; NACT, neoadjuvant 
chemotherapy; Ref., reference? please confirm.
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