
Abstract. Background/Aim: CHORUS and EORTC55971
trials demonstrated that neoadjuvant chemotherapy followed
by interval debulking surgery (IDS) or primary debulking
surgery (PDS) offered the same survival rates. These trials
have since been criticised due to poor surgical complexity.
We compared overall (OS), progression free (PFS), and
platinum sensitivity in advanced ovarian cancer (AOC)
patients undergoing IDS or PDS, who had received either
intermediate or high complexity surgery to achieve complete
cytoreduction. Patients and Methods: All patients with AOC
treated between February 2014 and May 2019 obtaining
complete cytoreduction with intermediate/high surgical
complexity were included. Recurrence was defined according
to GCIG criteria on radiological findings and/or CA125
levels. Results: Seventy-one patients (38 PDS and 33 IDS)
with full recurrence data were identified. No statistical
difference was seen between groups in OS, PFS or platinum
sensitive interval. Conclusion: PDS or IDS were both
acceptable treatment options for AOC, showing similar
survival and platinum sensitivity outcomes in patients
undergoing intermediate or high complexity surgery.

Ovarian cancer (OC) is the eighth commonest female cancer
worldwide. The prognosis for OC is poor as 60-70% of
patients are diagnosed with advanced (stage 3 or 4) ovarian
cancer (AOC), at presentation (1, 2). Standard treatment
consists of cytoreductive surgery, with the aim of complete
resection of all macroscopic disease (3-5), combined with
platinum-based chemotherapy. 

Traditionally, primary debulking surgery (PDS) with
adjuvant chemotherapy has been the standard treatment (6).
However, recent trials demonstrated that neoadjuvant
chemotherapy (NACT) followed by interval debulking
surgery (IDS) may be an equally effective alternative
approach (7). Both EORTC55971 and CHORUS trials
showed that NACT followed by IDS was not inferior to PDS
in patients with AOC (7, 8). Whilst results of EORTC55971
and CHORUS have not suggested any difference in survival
outcomes following PDS or IDS, a retrospective study of
patients undergoing high complexity surgery found that
avoiding PDS in favour of NACT and IDS results in a
shorter platinum sensitive interval (PSI) and a higher
percentage of platinum resistant recurrences (9). However,
the findings of this study have not been reproduced. A recent
meta-analysis by Chiofalo et al. demonstrated no differences
in OS or PFS between PDS or IDS; however, a reduction in
surgical complexity score and post-operative complications
were seen in the IDS cohort (10).

In view of the conflicting evidence and ambiguity
regarding the most efficacious treatment for AOC, the
present retrospective study aimed to identify differences in
overall survival (OS), progression free survival (PFS) and
platinum sensitivity interval (PSI) between AOC patients
undergoing PDS or IDS, where complete cytoreduction is
achieved via intermediate or high complexity surgery.

Patients and Methods

Patients. We performed a review of prospectively recorded patients
diagnosed with stage 3 or 4 epithelial, ovarian, tubal or peritoneal
cancer (hereafter referred as AOC) diagnosed and treated between
February 4th 2014 and May 15th 2019 at the University Hospitals of
Derby and Burton NHS Trust (UHDB), a tertiary cancer referral
centre in the United Kingdom. 

At UHDB, our standard approach for ovarian cancer is PDS with
the intention to remove all macroscopic disease, followed by 3-6
cycles of platinum-based adjuvant chemotherapy. Neo-adjuvant
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chemotherapy (NACT) is also used for patients with stage 4 disease
(beyond isolated hepatic or splenic metastasis), poor performance
status (11), and large volume ascites with low-albumin levels.
NACT is given with the intention of enhancing the feasibility of
radical interval debulking surgery (IDS) and improving the
nutritional and performance status of the patient. 

Cytoreductive outcome was defined as: complete (R0); <1 cm
(R1); and >1 cm (R2), as per du Bois (12). Only patients who had
undergone either PDS or IDS, with intermediate or high complexity
surgery, as graded by Aletti et al. (13), where complete cytoreduction
(R0) was achieved at surgery, were selected for inclusion. 

Data. For each patient, the data gathered included: age, date of
diagnosis, date of surgery, site of tumour, histology, grade, stage
(FIGO classification), surgical procedure, surgical complexity score
(SCS) (13), level of cytoreduction, chemotherapy, lowest serum CA
125 level after completion of treatment, date of recurrence and
overall survival.

Date of recurrence was defined according to Gynecological
Cancer Intergroup criteria as any radiological evidence (computed
tomography scans) of recurrence, according to RECIST criteria, or
serum CA 125 showing a doubling from lowest recorded (nadir)
value (14). Recurrent disease was categorized as either platinum-
resistant (<6 months) or platinum-sensitive (>6 months) (15).

Statistical analysis. Categorical variables were compared with the
chi-squared test and continuous variables were compared with the
Kruskal–Wallis test. All tests were two-sided and a p-value of less
than 0.05 was regarded as being statistically significant. The
Kaplan–Meier method was used to estimate survival using IBM
SPSS statistics version 23.

Results
Between 4th February 2014 and 15th May 2019, 71 patients
were identified with full recurrence data available. All patients
were diagnosed with AOC and received either PDS or IDS
with NACT achieving complete cytoreduction (R0) following
intermediate or high-complexity surgery. The patients were
divided into two groups with 38 patients undergoing PDS and
33 patients undergoing IDS. The majority of patients across
both groups had Stage 3 high grade serous cancer of
tubo/ovarian origin. There were no significant differences
between the mean age of the two groups (64±13.8 and 65±8.5
years for PDS and IDS group, respectively). More patients
were identified as having ovarian primaries in those that
underwent PDS (57.9%) compared to IDS (39.4%).
Conversely, the fallopian tube was the most common site of
origin in the IDS patients (48.5%) compared to PDS patients
(13.2%) (p=0.004). No difference was seen in histological
subtype, grade or stage (Table I).

Unsurprisingly, within a cohort selected by complete
cytoreduction obtained with intermediate or high complexity
surgery, median SCSs were elevated (median SCS 6.5 and 7
for PDS and IDS respectively). However, no significant
difference in complexity of surgery was seen between those
patients undergoing PDS or IDS. 

Recurrences were detected through radiological evidence
on computed tomography (CT) scan or by a doubling of the
lowest CA 125 value post treatment. In both groups, around
half of the recurrences were detected by a doubling of CA
125 and the other half through CT scans. Patients diagnosed
by CA 125 were later confirmed by CT. 

At the time of analysis, 17 of the 38 PDS patients and 20
of the 33 IDS patients had recurred. Of these recurrences,
2/17 (12%) PDS patients had an early/refractory platinum-
resistant recurrence within 3 months, compared with 5/20
(25%) in those treated with IDS (p>0.05). The corresponding
number of platinum-resistant recurrences within 6 months
were 5/17 (29%) and 11/20 (55%), (p>0.05) and for all
recurrences by 12 months were 11/17 (65%) and 16/20
(80%) in PDS and IDS respectively (p>0.05). There was no
statistically significant difference in platinum sensitivity
interval between the two groups.

The CA 125 levels at the completion of adjuvant
chemotherapy were similar for both groups, with 28 patients
(74%) in the PDS group and 23 patients (70%) in the IDS
group with normalised CA 125 levels. Both groups showed
comparable numbers of recurrences at 6, 12 and >12 months,
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Table I. Demographic and clinicopathological characteristics of the
patients (N=71).

                                                        PDS                 IDS            p-Value
                                                                                              (Chi squared)

Number of patients, n                      38                    33                    
Age at diagnosis, 
(years), mean±SD                      64±13.8           65±8.5            >0.05

Site of tumour origin, n (%)                                                       0.004
  Ovarian                                    22 (57.9%)     13 (39.4%)             
  Tubal                                        5 (13.2%)      16 (48.5%)             
  Peritoneal                               11 (28.9%)      4 (12.2%)              
Histological type, n (%)                                                             >0.05
  Serous                                      34 (89.5%)     30 (90.9%)
  Endometroid                             1 (2.6%)                0
  MMMT                                     3 (7.9%)         1 (3.0%)
  Other                                                0                 2 (6%)
      Clear cell                                                      1 (3.0%)
      Adenocarcinoma                                          1 (3.0%)
Grade, n (%)                                                                                >0.05
  I                                                4 (10.5%)        1 (3.0%)
  II                                                3 (7.9%)                0
  III                                             31 (81.6%)     31 (93.9%)
  Unknown                                                          1 (3.0%)
FIGO stage, n (%)                                                                      >0.05
  III                                             12 (31.6%)     19 (57.6%)
  IV                                            26 (68.4%)     14 (42.4%)
Surgical complexity score,       6.5 (5-10)          7 (5-9)            >0.05
median (IQR)

MMMT: Malignant mixed mullarian tumour; FIGO: International
Federation of Gynecology and Obstetrics; IQR: interquartile range.



with the PDS group showing a non-significant tendency to
recur later relative to the IDS group. 

No differences were observed between patients
undergoing PDS or IDS with regards to OS, with a mean of
47.5 (±5.4) and 46.5 (±4.9) (median OS of 45.6 and 48.3,
respectively) (Figure 1). In contrast, although no significant
difference was observed in PFS between PDS and IDS
patients, there was an elevated median PFS in PDS (18.0
months; IQR=9.2-26.8) compared to IDS patients (13.6
months; IQR=11.7-15.5) (Figure 2). 

Discussion

Our study supports the findings of two previous randomised
controlled trials (7, 8) and a recent meta-analysis (10) that
there is no difference in OS between patients treated with PDS
and IDS when the same surgical effort is applied to achieve
complete cytoreduction. However, consistent with the findings
of Petrillo (9), the results are suggestive of a prolonged
progression-free survival and increased rate of patients
remaining recurrence-free at 5 years following PDS.
Additionally, when patients received PDS there was a trend in
our cohort towards platinum-sensitive recurrences compared

to patients undergoing IDS. However, the suggestion of an
improved recurrence pattern following PDS needs to be
confirmed in a larger study and the results of the upcoming
TRUST trial will be important to inform future care. 

Our study is limited by its retrospective nature. Additionally,
whilst the number of patients in our study is limited compared
to larger studies, all patients underwent intermediate/high
complexity surgery and achieved complete cytoreduction. This
contrasts with CHORUS, where only 17% of PDS and 39% of
IDS patients achieved R0, and only 20% received any upper
abdominal surgery (16). It is likely that the proportion of
intermediate/high complexity patients in their study was
limited. Similarly, in the EORTC-55971 trial only 19.2% of the
PDS and 51.2% of the IDS patients received R0 resections (7).
Also in this trial the utilisation of upper abdominal procedures
was limited (diaphragmatic surgery 16% PDS and 16% IDS,
splenectomy 7% PDS and 4% IDS). Therefore, the proportion
receiving intermediate or high complexity surgery compared to
our cohort was likely to be limited. Indeed, CHORUS
explicitly comments that, with a similar surgical ethos as
EORTC-55971, it does not address the difference between
standard and radical surgery in advanced ovarian cancer (8).
Conclusions drawn from CHORUS and EORTC-55971
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Figure 1. Kaplan-Meier plot of overall survival (OS) in patients who
have undergone either primary debulking surgery (PDS) or interval
debulking surgery (IDS).

Figure 2. Kaplan-Meier plot of progression-free survival (PFS) in
patients who have undergone either primary debulking surgery (PDS)
or interval debulking surgery (IDS).



regarding non-inferiority of PDS or IDS may not be applicable
in patients receiving high complexity surgery, and are likely to
have included comparatively few patients with our entry
criteria. In fact, our study population includes more patients
with complete surgery than the upcoming SCORPION trial (25
and 30 R0 patients in the initial PDS and IDS arms) (17). Our
study therefore addresses some of the concerns highlighted by
Chiofalo (10) regarding the limited complexity of surgery in
patients undergoing IDS and suggest that overall survival in
patients undergoing intermediate or high complexity surgery is
similar in those receiving IDS or PDS. 

A second limitation of our study was the relatively short
follow-up period after treatment for those who had more
recently finished their treatment. The difference between the
PFS and recurrence findings in comparison to the similar OS
figures between the two arms are likely to be due to our
small sample size and duration of follow-up. Fifty-five
percent of PDS and 40% of IDS patients had not had a
recurrence at the time of analysis, and as such the 15%
difference in recurrence rate may not be sufficient to
significantly influence the OS, while patients are still under
follow-up. However, we would expect that with further
follow-up the difference in survival between both arms
would emerge in view of the greater number of recurrences
and worse recurrence characteristics in the IDS arm. 

Whilst our results echo the findings of Petrillo et al. with
respect to more early recurrences following IDS (9), there
are certain differences between our two cohorts. Firstly,
whereas 74% of the Petrillo cohort were aged ≤65, only 49%
of the current cohort were. Additionally, we saw a lower rate
of lower grade disease (11% grade 1 or 2 compared to 22%)
and more stage 4 disease (37% compared to 20%). 

As such, our cohort represents an older cohort with more
aggressive and advanced disease, and this may explain some
of the differences in survival seen between these studies.
Additionally, it implies that an improved recurrence rate may
be achieved with utilisation of PDS in younger patients with
stage 3C disease and potentially in older patients, if they are
fit for primary surgery. However, further investigation with
a larger study is required to confirm these findings. 

The final difference between the UHDB and Petrillo et al.
(9) cohorts was that although all patients achieved R0, different
approaches were used to assess disease volume. Tumour load
as determined by Aletti et al. (13) with 4-cm plaques on
diaphragm or mesentery was required for entry into the Petrillo
study, whereas we used a SCS of 4 or more as a surrogate
marker of tumour load. Since both methods of assessing the
extent of disease yield similar findings, we suggest that surgical
effort is a potential marker of tumour burden. Further research
into objective measures of intra-abdominal disease such as the
Peritoneal Cancer Index (18), as well as other descriptors of
intra-abdominal tumour load and their correlation with surgical
complexity to achieve R0 is worthy of investigation. 

The questions around whether primary debulking surgery or
neo-adjuvant based approaches are more efficacious in AOC
are therefore still unclear. Whilst our data is suggestive of an
improved recurrence profile with primary debulking surgery,
these findings have not been demonstrated significantly with
respect to PFS and show no difference with respect to OS.
Himoto et al. have demonstrated a difference in the distribution
pattern of recurrent disease dependent on treatment approach,
identifying that patients treated with IDS were more likely to
develop recurrences in operated regions than patients treated
with PDS who tended to recur in new anatomical sites (19).
This suggests that that trends towards an improved recurrence
pattern with PDS in our data may be related to the nature of
recurrent disease following PDS. This study however
predominantly included PDS patients with only 54 patients
undergoing IDS. These findings contrast with a larger study of
193 IDS patients who found no such difference in recurrence
in operated fields (20). The results of the ongoing TRUST (21)
trial into high complexity surgery in AOC are keenly awaited.

In conclusion, similar survival outcomes are observed in
AOC patients undergoing PDS or IDS, when intermediate or
high complexity surgery is performed to achieve complete
cytoreduction. This is in consistence with previous data from
studies that included patients treated with less extensive
surgery. However, PDS appears to be suggestive of a better
recurrence pattern. Further studies on larger population
samples and long-term outcomes following both treatment
approaches are warranted to improve surgical management
of patients with AOC. 
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