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Objective: The present systematic review and meta-analysis aims to assess the proportion of patients with
radiological findings of residual disease following debulking surgery and determine its impact on survival
outcomes.

Methods: We systematically searched the international literature using the Medline, Scopus, Clinicaltrials.gov,
Cochrane Central Register of Controlled Trials CENTRAL and Google Scholar until July 2025 for studies that
evaluated the proportion of patients with radiological evidence of residual disease following debulking surgery.
The review was registered in PROSPERO prior to its conduct (CRD420251065596).

Results: Eleven studies were found eligible for inclusion in the present systematic review. Proportion meta-
analysis indicated that 40% of patients had radiologic evidence of residual disease postoperatively (General-
ized Mixed Linear Model 40%, 95% CI 33%, 48%). Differences in progression free survival were significantly
worse among patients with residual disease (HR 2.08, 95% CI 1.42, 3.05). Similar findings were observed in the
overall survival of patients (HR 1.93, 95% CI 1.49, 2.52).

Conclusion: The proportion of patients with radiological criteria of residual disease following debulking surgery
appears to be significant. There seem to be evidence that indicate a negative impact on survival outcomes of
patients with epithelial ovarian cancer, although these should be interpreted cautiously given the heterogeneity
and limitations of the available evidence, but may be relevant during preoperative patient counseling to help
establish realistic expectations.

1. Introduction

Ovarian cancer is the eighth most common malignancy in women
accounting for 3.7 cancer cases and 4.7 of cancer related deaths and with
a lifetime risk of approximately 1 in 91 [1]. Current treatment of
epithelial ovarian cancer is multidisciplinary comprising of systemic
chemotherapy, surgery and targeted therapy that is directed by molec-
ular testing. Cytoreductive surgery is considered a cornerstone of
treatment as appropriate tumor reduction offers considerable advan-
tages in terms of survival outcomes. On the other hand, suboptimal
tumor debulking has is associated with poorer survival outcomes of
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ovarian cancer patients and only complete tumor resection offers a
significant benefit compared to that of patients that were not offered
surgery [2,3]. Despite the advances in surgical expertise the rates of
optimal resection (<1 cm of residual disease) seem to be modest even
among the largest randomized clinical trials published to date [4-6].
Evidence from radiological studies supports that the rates of com-
plete debulking may significantly differ compared to those that are
confirmed by surgeons [7] and these may partly explain observed dif-
ferences in survival outcomes [8]. In the present we sought to identify
the actual proportion of patients that have radiological findings of re-
sidual disease following debulking surgery, determine the extent of
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disease as well as its impact on survival outcomes.

2. Methods

The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) criteria were followed in conducting the system-
atic review, which was pre-registered in PROSPERO (International
Prospective Register of Systematic Reviews) with registration number
CRD420251065596 [9]. Since all of the data came from research that
was published in global literature, institutional review board permission
and patient consent were not required.

2.1. Eligibility criteria, information sources, search strategy

Studies were included based on predefined qualifying requirements.
All studies that presented radiological evidence of postoperative resid-
ual disease following debulking surgery for ovarian cancer were thought
to be possibly eligible for inclusion. In the present review all histology
groups were considered as well as patients submitted to either primary
debulking surgery (PDS) or interval debulking surgery (IDS). Post-
operative radiological residual disease was analyzed as a binary variable
(presence vs absence), as granular reporting of residual tumor burden
(residual tumor size, volume, or metrics comparable to the peritoneal
cancer index) was inconsistent or unavailable across primary studies.
This precluded a burden-based quantitative synthesis, rendering binary
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classification the only methodologically feasible approach for meta-
analysis. In light of available data, we considered the possibility of
subgroup analysis considering these variables. The current meta-
analysis did not include case reports or research on preclinical models.

In our primary search, we looked for articles published in the Latin
alphabet, regardless of the language used, using the Medline
(1966-2024), Scopus (2004-2024), Clinicaltrials.gov (2008-2024),
Cochrane Central Register of Controlled Trials CENTRAL (1999-2024),
and Google Scholar (2004-2024) databases in addition to the reference
lists of electronically retrieved full-text papers. Before the search began,
the decision was made to use internet translation tools to translate
languages other than English, French, German, Italian, and Spanish. Our
most recent search was scheduled for June 30, 2025. Fig. 1 provides a
quick overview of our search approach, which includes the text phrases "
Ovarian cancer; Residual disease; Residual tumour; Postoperative im-
aging; Postoperative CT; Postoperative PET-CT; Postoperative MRI;
Overall survival; Disease-free survival."

2.2. Study selection

Three steps were taken in order to retrieve the relevant studies. First,
the Rayyan program was used to deduplicate the articles that were
retrieved. Two authors (VL and MF) then manually screened the titles
and abstracts of all remaining electronic papers to determine their
eligibility. Studies deemed possibly eligible were chosen for full-text

[ Identification of studies via databases and registers ]
=
s
% Records identified from: sR;ce(;ﬁZé?moved botoie
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Fig. 1. Flowchart of study selection.
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assessment in the last stage of the research selection procedure. Any
disagreements that surfaced beyond this point were settled by agree-
ment among all authors.

2.3. Data extraction

During the current systematic review's design, outcome measures
were predetermined. A modified data form based on Cochrane's data
collection form for intervention reviews for randomized controlled trials
(RCTs) and non-RCTs was used to extract data. The main goal of the
present systematic review was to assess the actual proportion of patients
with radiological criteria of residual disease following procedures that
were clinically considered complete. Differences in survival outcomes
(progression free and overall survival) among those with evidence of
residual disease compared to those that had no evidence of residual
disease were also considered as a secondary outcome. Differences in
histology, as well as patient performance status and surgical complexity
of performed procedures were expected among included studies. These
were recorded with the aim of performing subgroup analysis if such
evidence existed. We also noted the interval between surgery and
radiological evaluation.

2.4. Assessment of risk of bias

Two authors (MF and VP) evaluated the methodological quality of
the included observational studies using the QUIPS (Quality in Prog-
nostic Studies) score, which evaluates the risk of bias by taking into
account the population and attrition characteristics, the definition and
measurement of the outcome (which in the present systematic review
was considered as 1) low risk of bias if both the proportion of patients
with residual disease and their corresponding survival was mentioned
and compared to that of patients with no residual disease and 2) high
risk of bias if only the proportion was mentioned), the potential con-
founders (we considered differentiation of patients to primary debulking
surgery/interval debulking surgery (PDS/IDS) as an essential sub-
grouping to include studies as low risk of bias) and the statistical
reporting [10].

2.5. Data synthesis

The meta function in RStudio was used to conduct a statistical meta-
analysis (RStudio Team, 2015). http://www.rstudio.com/RStudio: In-
tegrated Development for R. RStudio, Inc., Boston, MA. Since the sig-
nificant methodological heterogeneity of observational studies
precludes the assumption of comparable effect sizes among studies
included in meta-analyses, statistical heterogeneity was not taken into
account when evaluating the appropriate model (fixed effects or random
effects) of statistical analysis [11]. Multivariate models were favored
over aggregated data from univariate analyses in order to decrease the
impact of potential confounders, such as disease stage, differentiation
grade, and other factors, such as lymphovascular space involvement and
tumor molecular profile. 95% confidence intervals were used. Instead of
using the conventional Dersimonian-Laird Random Effects Model anal-
ysis (REM), we used the Hartung-Knapp-Sidik-Jonkman to compute the
pooled hazards ratio (HR) of survival and 95% confidence intervals (CI).
We chose to employ this model because recent studies show that it is
more effective than the Dersimonian-Laird model at explaining the
heterogeneity of the included observational studies, which are likely to
have quite different methodologies [12].

We considered the Egger's test as a statistical technique to assess the
potential for publication bias when designing this systematic review.
The intervention effect estimates and their standard errors, which are
weighted by their inverse variance, are considered in this method's
linear regression analysis [13]. It is only deemed significant when there
is strong evidence, and in order to guarantee the proper trustworthiness
of the results returned, a minimum cut-off of 10 studies was established
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for each analyzed outcome [14].

We used Riicker's Limit Meta-Analysis, which allows the examination
of small study effects in the meta-analytic pooled effect, to investigate
the possible impact of aggregate results from smaller research. P-curve
analysis was also used to rule out the possibility of data tampering (p-
hacking) and examine the veracity of the combined findings of the
included research.

3. Results

Overall, 17 studies were retrieved of which 11 studies were found
eligible for inclusion in the present systematic review [7,8,15-24]. Six
studies were excluded due to lack of relevance (Appendix). The meth-
odological characteristics of included studies are summarized in Table 1.
Briefly 7 retrospective studies were identified along with two prospec-
tive studies and two studies that were based on post-hoc analysis of data
retrieved from a randomized controlled trial [16] and a retrospective
study respectively [19]. Patient and tumor characteristics are presented
in Table 2. Most of the studies reported findings following cytoreduction
of advanced stage disease. Only two studies included a small number of
patients that had early-stage disease [7,22]. The predominant histo-
logical type was high grade serous carcinoma. The extent of the pro-
cedure in terms of surgical complexity was not reported in the majority
of included studies, despite the fact that some studies reported data on
the actual visceral excisions that were performed '> 2%, The median
interval of surgery and postoperative radiology ranged between 9 and
40 days among the studies included. The QUIPS analysis revealed bias
mainly arising from the absence of reporting of survival outcome dif-
ferences among patients that had radiological findings of residual dis-
ease compared to those that did not have (Table 3).

The meta-analysis of included data indicated that 40% of patients
that were considered optimally debulked had radiologic evidence of
residual disease postoperatively (Generalized Mixel Linear Model 40%,
95% CI 33%, 48%, Fig. 2). Significant statistical heterogeneity was
noted among included studies (I-square test = 92%) which is reflected in
the wide variance of prediction intervals (16%, 70%).

Six articles reported data focusing on differences in survival out-
comes among women with radiological evidence of persistent disease
and those with no residual tumor [15,16,19-22]. Differences in pro-
gression free survival were significantly worse among patients with re-
sidual disease (HR 2.08, 95% CI 1.42, 3.05 Fig. 2). Considerable
statistical heterogeneity was noted (I-square = 76%). Prediction in-
tervals were extremely large and indicated the possibility of
non-statistical results in future studies. Considering these two latter
findings we performed adjustment of the aggregate effect estimate using
Rucker's analysis that considers the sample size of included studies and
observed the presence of considerable small study effects on the final
results (p <.001). However, even after adjustment the overall effect es-
timate remained significant (HR 1.31, 95% CI 1.01, 1.71, p=.043).
P-curve analysis indicated that there was no evidence of data manipu-
lation in terms of p-hacking.

Differences in overall survival were also statistically significant
showing improved survival among patients that did not have radiolog-
ical evidence of residual disease (HR 1.93, 95% CI 1.49, 2.52) (Fig. 2).
There was no statistical heterogeneity (I-square = 0%); hence, predic-
tion intervals continued to indicate significant results. Small study ef-
fects analysis indicated that studies with small sample size seem to
influence the adjusted effect estimate (p=.049) as this was not statisti-
cally significant following adjustment with Rucker's analysis (HR 1.23,
95% CI 0.61, 2.44, p=.056). Nevertheless, p-curve analysis indicated
that p-hacking was absent.
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Table 1

Methodological characteristics of included studies.
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Study; Year Country  Study Study Inclusion criteria Exclusion criteria
population
Trelis Blanes; Spain 117 Retrospective Patients with stage III or IV ovarian cancer who Patients who did not undergo postoperative CT scan
2023, 2025 underwent a primary or interval cytoreductive surgery ~ between the third- and eighth week following surgery
with complete tumor resection (RO) or with residual and prior to the start of chemotherapy were excluded.
disease <1 cm (R1)

Lim; 2022 Korea 266 Retrospective Patients with stage III high grade serous ovarian Patients who received neoadjuvant chemotherapy
carcinoma who underwent primary debulking surgery  followed by interval debulking surgery, or had non-
with no gross residual or gross residual <1 cm HGSC, or did not undergo either preoperative or
resection and a postoperative CT before initiation of postoperative CT scan before adjuvant chemotherapy,
adjuvant chemotherapy. and/or had lung parenchymal metastasis were

excluded.

Eskander; USA 627 Post-trial ad hoc Patients with newly diagnosed with stage III and IV Patients with stage III disease, and residual lesions less

2020 analysis ovarian, fallopian tube or primary peritoneal cancer than 1 cm were excluded.
who underwent maximal effort cytoreductive surgery.
Joo-Hyuk Korea 68 Retrospective Patients aged over 70, with poor performance statusor ~ Older patients or patients with comorbidities who
Son; 2018 comorbidities, unresectable disease on CT scan, received only NAC and did not undergo IDS were
laparoscopy or laparotomy, and histologically excluded.
confirmed ovarian cancer who received neoadjuvant
chemotherapy followed by interval debulking surgery
Suidan; 2017 USA 350 Secondary post- Patients aged >18 years with histologically confirmed  Patients who did not have ovarian, fallopian tube, or
hoc analysis advanced epithelial ovarian, fallopian tube, or peritoneal cancer, or patients with carcinosarcoma,
peritoneal cancer, who underwent a serum CA-125 mesothelioma, mucinous, germ cell, sex-cord stromal
within 14 days and CT scan within 35 days prior to cell carcinoma, low- malignant potential, and benign
surgery. tumors, or advanced disease, or if they received
neoadjuvant chemotherapy, or if there was significant
delay in surgery after CT scan (>35 days) or serum CA-
125 (>14 days), or if the CT scan was of poor quality,
lacking contrast, or not assessed by a protocol
radiologist were excluded.

Burger; 2015 USA 212 Retrospective Patients with complete clinical data who underwent NA
primary cytoreductive surgery for stage III or IV
ovarian cancer and had a postoperative CT scan within
1 to 7 weeks following surgery and prior to the
initiation of chemotherapy.

Lorusso; 2014  Italy 64 Retrospective Patients with newly diagnosed stage III-1V ovarian, Patients receiving experimental adjuvant treatment.
tubal, or primary peritoneal cancer, who underwent
optimal (<1 cm residual disease) debulking surgery, a
postoperative CT scan, and standard adjuvant
chemotherapy.

Lakhman; USA 63 Retrospective Patients aged 18 years or older with histologically NA

2012 confirmed stage III or IV ovarian, tubal, or primary
peritoneal cancer, who underwent a preoperative CT
performed 2-25 days before surgery, optimal
cytoreduction (i.e., residual disease <1 cm), and a
postoperative CT 7-49 days following surgery and
before initiation of chemotherapy.

Sala; 2011 UK 51 Retrospective Patients who underwent debulking surgery (<1 cm NA
residual disease), and a postoperative CT within 60
days after surgery were included.

Chi; 2010 USA 67 Prospective Patients with histologically confirmed stage III or IV Patients who did not undergo postoperative CT scan.
ovarian, fallopian tube, or primary peritoneal cancer
with residual disease less than 1 cm and underwent
postoperative CT scan 7 to 35 days following surgery
and before the initiation of postoperative
chemotherapy.

Chi; 2007 USA 78 Prospective Patients aged 18 years or older who underwent Patients who did not undergo postoperative CT scan.

surgery for histologically confirmed, stage III or IV
ovarian, fallopian tube, or primary peritoneal
carcinoma with residual disease less than 1 cm.

4. Discussion

4.1. Principal findings

The findings of this systematic review suggest that postoperative
evidence of residual disease exists in a substantial proportion of patients
undergoing debulking surgery that was clinically considered optimally
cytoreduced. Despite differences in terms of population characteristics
these findings are observed unanimously among included studies which
report a median proportion of residual disease among surgically treated
patients that ranges between 40 and 50%. While the available evidence
concerning the impact of this observation on survival outcomes is

scarce, evidence presented in the present meta-analysis suggests that
radiological findings of residual disease were associated with reduced
disease free as well as the overall survival of patients when these are
compared to patients with no radiological evidence of residual disease.
These findings suggest that radiological residual disease should be
interpreted primarily as a prognostic marker, reflecting disease biology,
extent, and imaging detectability, rather than as a direct measure of
surgical failure. It should be noted, however, that prediction intervals
indicated that future studies may observe null or smaller effects, high-
lighting the variability of associations across different clinical and
methodological settings.
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Table 2
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Patient and tumor characteristics. NA: data were not available, ASA: American Society of Anesthesiologists, ECOG: Eastern Cooperative Oncology Group, BMI: Body
Mass Index, CT: Computed Tomography.

Study; Year ~ Age ASA ECOG BMI (kg/ Primary Ascites Histology Stage Grade Surgical Days
score status m2) disease site debulking between
surgery
and CT
Burger; Median: I NA NA NA NA Serous: 202/ II: 123/ NA e No gross Median:
2015 60 (23.1- 7/ 212 212 residual 19 (6-49)
81.6) 212 Endometrioid: 1v: disease: 104/
II: 2/212 89/212 212
118/ Clear cell: 3/ e <1cm:83/212
212 212 e >1cm: 25/212
Ir: Mixed:
2/ 5/212
212
Iv:
19/
212
Chi; 2007 Median: NA NA Median:25 Ovary: Yes: Serous: II1A: 1/78 1: e Microscopic/ Median:
60 (39- (17-42) 66/78 65/78 68/78 II1B: 0/78 2/78 No gross 14
81) Peritoneum: No: Clear cell: IIIC: 62/78 2: residual
8/78 13/78 2/78 IV: 5/78 disease: 31/78
Fallopian Mixed: 15/78 3: e 0.1-0.5 cm:
tube: 8/78 71/78 24/78
4/78 e 0.6-1.0 cm:
23/78
Chi; 2010 Median: NA NA NA Ovary: Yes: Serous: IIIC: 49/67 1: e No gross 7-35
60 (42- 51/67 53/67 63/67 1V: 5/67 residual
81) Peritoneum: No: Clear cell: 18/67 2: disease: 25/67
10/63 14/63 0/67 7/67 e <5 mm: 21/67
Fallopian Mixed: 3: e 6-10 mm: 21/
tube: 4/67 55/67 67
6/63
Eskander; 20-29: 5/ NA 0: <30: 469/ NA NA NA IIA: 15/ 1: e <1 cm: 376/ Mean: 26
2020 627 354/ 627 627 31/627 627 (1-109)
30-39: 627 >30: 158/ IIIB: 45/ 2: e >1 cm: 251/
20/627 1: 627 627 90/627 627
40-49: 248/ IIIC: 557/ 3: 448/627
98/627 627 627 Not
50-59: 2:25/ III not reported:
194/627 627 otherwise 58/627
60-69: specified:
197/627 10/627
70-79:
103/627
80-89:
10/627
Joo-Hyuk Median: NA NA NA NA NA High grade IIIC: 47/68 NA e No gross NA
Son; 57 (38- serous: IVA: 16/68 residual
2018 80) 65/68 IVB: 5/68 disease: 46/68
Endometrioid: e Near optimal:
1/68 16/68
Clear cell: e Suboptimal: 6/
1/68 68
Mixed:
1/68
Lakhman; Median: NA NA NA Ovary: Yes: Serous: IIIA: 1: e Microscopic/ Median:
2012 60 (39- 50/63 54/63 58/63 1/63 4/63 No gross 15 (4-49)
81) Peritoneum: No: 9/ Clear cell: IIIC: 47/63 2: residual
8/63 63 1/63 1v: 4/63 disease: 27/63
Fallopian Mixed: 15/63 3: e 0.1-0.5 cm:
tube: 4/63 52/63 22/63
5/63 Unknown: e 0.6-1.0 cm:
3/63 14/63
e >1cm: 0/63
Lim; 2022 RO RO NA RO NA RO: High grade III: 436/ NA e No gross RO:
Median: I: <30: 259/ Yes: serous: 436/436 436 residual Median: 9
53 (22- 158/ 266 118/ disease: 266/ (0-36)
86) 266 >30: 7/266 266 436 RI:
R1 II: R1 No: e 1cm: 170/436  Median:8
Median: 103/ <30: 166/ 148/ (0-23)
56 (29- 266 170 266
79) r: >30: 4/170 R1:
5/ Yes:
266 103/
R1 170
(continued on next page)
5
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Table 2 (continued)
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Joo-Hyuk Son;2018

Lakhman; 2012

Study; Year  Age ASA ECOG BMI (kg/ Primary Ascites Histology Stage Grade Surgical Days
score status m2) disease site debulking between
surgery
and CT
I: No:
89/ 63/
170 170
II:
74/
170
II:
7/
170
Lorusso; Median: NA NA NA NA NA Serous: 51/64 IIIA: 2/64 1: 3/64 e No gross Median:
2014 66.5 (38- Clear cell: 5/64  IIIB: 2/64 2:1/64 residual 23 (9-30)
77) Mixed: 8/64 IIIC: 45/64  3:52/64 disease: 53/64
IV: 15/64 Unknown: e 0.1-1 cm: 11/
8/64 64
Sala; 2011 Mean: NA NA NA NA NA Serous: I: 11/51 1: 2/51 NA Median:
63.2 (34- 33/51 II: 5/51 2:19/51 40.5 (4-
80) Endometrioid: III: 35/51 3:30/51 60)
7/51
Clear cell: 1/51
Mucinous: 2/51
Malignant
mixed
mullerian
tumor:
2/51
Mixed:
6/51
Suidan; Median: I: NA NA Ovary: 264/ NA Serous: 314/ IIIA/B: 8/ 1+2:19/ NA NA
2017 61 (34- 10/ 350 350 350 350
86) 350 Peritoneum: Endometrioid/ IIIC: 248/ 3:328/350
II: 44/350 Clear cell: 2/ 350
158/ Fallopian 350 IV: 94/350
350 tube: 42/350 Mixed/Other:
II: 34/350
179/
350
1v:
3/
350
Trelis Mean: NA 0-1: Mean: 25.5 NA NA Serous: Ir: 7/117 NA e No gross Mean: 40
Blanes; 55.4 + 112/ + 5.2. 92/117 IIr: 87/117 residual
2023, 12.3 117 Endometrioid: Iv: 22/117 disease: 79/
2025 2:5/ 6/117 117
117 Mucinous: 2/ e >1cm: 38/117
117
Clear cell: 4/
117
Other:
12/117
Table 3
QUIPS (Quality In Prognosis Studies) assessment of included studies.
Table 3. Quality In Prognosis Studies assessment
Participation Attrition Prognostic factors Outcome Confounding
measurement
Burger;2015
Chi;2007
Chi;2010
Eskander;2020

Lim; 2022

Lorusso; 2014

Sala;2011

Suidan; 2017

Trelis Blanes; 2023

Trelis Blanes; 2025
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A B Weight Weight Hazard Ratio Hazard Ratio
Study Events Total GLMM, Fixed + Random, 95% CIGLMM, Fixed + Random, 95% Cl ~ Study TE SE (fixed) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% ClI
Chi;2007 41 0.53[0.41; 0.64] o Lim; 2022 050 01199 310%  27.6% 165[1.30; 2.09] ]
Chi-2010 29 67 0.43[0.31; 0.56] —— Lorusso;2014 218 05149 17% 175% 8.87[3.23;24.33] jj ——
5 e — - Eskander. 2018 026 00942 503%  280% 1.30[1.08; 1.56] ;
fg{‘ﬁgg;m " f; gl g gé Eg f? 822} - o Burger 2015 054 01621 170%  269% 172[125. 2.36]
Burger 2015 33 212 0.16[0.11;0.21) L ‘ Total (fixed effect, 95% Cl) 100.0% . 1.52[1.33; 1.73]
Eskander,2018 21 627 0.40[0.36; 0.44) Total (random effects, 95% Cl) - 100.0% 2,09 [1.06; 4.12]
Lim:2022 176 436 0.401(0.36; 0.45] -+ Prediction interval d [0.09; 49.09] ——
Trelis Blanes; 2023 35 117 0.30[0.22; 0.39] = Heterogeneity: Tau® = 0.4180; Chi® = 15.54, df = 3 (P < 0.01); P = 81%
Joo-Hyuk Son; 2018 22 68 0.32[0.22; 0.45) ——- C 01 0512 10
Lakhman; 2012 (1) 29 63 0.46[0.33;059] — : : . )
606 il Weight Weight Hazard Ratio Hazard Ratio
Lakhman; 2012(2) ol 049(0.36,062] T Study TE  SE (fixed) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
Suidan; 2017 233350 0.67(061,0.71] i B o 004 04717  78%  78% 257 [1.02; 6.48] e
Trelis Blanes;2025 (1) 52 17 04410.35,0.54) —— Lim;2022 049 0.1846 51.0%  51.0% 163[1.14:234) -
Trelis Blanes;2025 (2) 58 117 0.50[0.40; 0.59] i Burger 2015 046 02053 412%  412% 158 1.06; 2.36] -
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Fig. 2. Meta-analytic outcomes of included studies. A) Meta-analysis of proportion of patients with radiological data of residual disease following debulking surgery,
B) Progression free survival differences. C) Overall survival differences. Hazard ratios of 5-year overall survival (lower forest plot). Forest plot analysis: Vertical line
= "no difference" point between the two groups. Red squares = hazard ratios of overall survival of included studies; Horizontal black lines = 95% CI of included
studies; Diamond = pooled hazard ratios retrieved from the outcomes of the meta-analysis and 95% CI for all studies; Horizontal red line = prediction intervals. The
weight of included studies is depicted for fixed and random effects model separately.

4.2. Comparison with existing literature

It should be noted that the majority of studies included in the present
systematic review presented data from tertiary centers, most of which
are considered centers of excellence in the treatment of ovarian cancer.
Therefore, both the clinical estimation of debulking status as well as the
radiological evidence that is provided refer to optimal conditions that
may significantly deviate from real world data that refer to clinical
practice outside these prerequisites. Rates of optimal debulking signifi-
cantly differ among studies published in the international literature and
these are related to the actual extent of the disease as well as patients'
performance status and surgical expertise [25,26].

Several factors affect the survival of ovarian cancer patients,
including frailty, tumor biology, extent of disease and timing of cyto-
reductive surgery and these factors are affect the ability of complete
surgical tumor resection, thus, every effort must be made to identify
patients at risk of residual disease as the latter seems to offer no benefit
compared to no surgery [27].

It should be noted that that the latest data from large randomized
controlled trials such as the TRUST trial that was presented at the 2025
ASCO (American Society of Clinical Oncology) Annual Meeting do not
suggest better results denoting the extent of this problem [28].

4.3. Implications for current clinical practice and future research

Considering this information, it seems important to address the issue
of residual disease in patient counseling prior to surgery and to inform
about the negative impact of radiologically confirmed disease on the
actual course of the disease. However, radiological evidence of residual
disease should not be considered as a determinant of treatment ade-
quacy but rather assist in postoperative risk stratification. Future
research should focus on differences in postoperative residual disease
among primary debulking surgery (PDS) and interval debulking surgery
(IDS) and sub-stratify patients to those with clinical criteria of residual
disease following debulking surgery and those with radiological criteria
only. This will permit accurate determination of the actual incidence of
residual disease as well as to evaluate the presence of potential differ-
ences in survival rates among these two distinct groups. In addition, it
should be emphasized that radiological evidence of residual disease
following debulking surgery represents a complex postoperative finding
that may be influenced by several factors beyond true viable tumor
persistence. Differences in imaging modality, timing of postoperative
evaluation, and interpretation criteria may affect the detection and
characterization of residual disease. The absence of standardized post-
operative imaging protocols and reporting systems limits the translation

of radiological findings into uniform clinical decision-making. This un-
derlines the need for evidence that incorporates quantitative or semi-
quantitative measures of residual disease burden, such as lesion size,
volumetric assessment, or radiology-adapted peritoneal cancer scores,
to allow evaluation of potential dose-response relationships between
residual disease extent and survival outcomes. Future prospective
studies should aim to incorporate predefined imaging timepoints,
structured radiological assessment frameworks, and, where feasible,
centralized or blinded image review, in order to better distinguish
postoperative changes from true residual disease and to allow more
accurate prognostic stratification.

4.4. Strengths and limitations

The present meta-analysis was based on abundant information about
the actual incidence of residual disease following debulking surgery in
epithelial ovarian cancer. Moreover, the introduction of thorough
sensitivity analysis permitted a more accurate interpretation of the
meta-analytic findings. Specifically, prediction intervals illustrate the
expected variability of postoperative radiological residual disease across
different clinical settings and emphasize that the pooled estimates
reflect an average effect rather than a uniform outcome. Similarly, the
attenuation of survival estimates following adjustment for small-study
effects indicates that the magnitude of the observed associations may
vary according to study size and design, underscoring the need for
careful translation of statistical significance into clinical relevance.

Several limitations should be acknowledged that relate to the nature
and quality of the available evidence, including heterogeneity in study
design, patient populations, surgical strategies, definitions of optimal
debulking, and postoperative imaging assessment. The results of the
QUIPS tool indicate the presence of significant selective outcome
reporting, as survival outcomes were not consistently reported for pa-
tients with and without radiological evidence of residual disease, while
adjustment for key confounding variables such as surgical complexity,
disease burden, and patient performance status was frequently limited
or absent. These issues may have influenced the magnitude of the
observed associations and likely contributed to the heterogeneity noted
across analyses, reinforcing the need for cautious interpretation of the
pooled estimates. Additional constraints arise from the limited amount
of prospective data, potential inter-observer variability in radiological
interpretation, the predominance of high-volume tertiary centers and
the lack of comparative data between radiological and clinically evident
residual disease which may affect the generalizability and interpretation
of the findings. These key issues are presented in detail in the Appendix.

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 10, 2026.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.



V. Pergialiotis et al.

5. Conclusion

The proportion of patients with radiological criteria of residual dis-
ease following debulking surgery appears to be considerable and is
associated with less favorable survival outcomes in patients with
epithelial ovarian cancer. Considering this observation physicians
should regard positive radiological findings following debulking surgery
as a prognostic marker that should be taken into account during decision
making for patient handling. Given the heterogeneity of the included
studies, the limited prospective evidence, and the methodological con-
straints of postoperative imaging assessment, these findings should be
interpreted cautiously. To date it is not known if the incidence of re-
sidual disease differs among patients subjected to primary debulking
surgery (PDS) compared to those receiving neoadjuvant chemotherapy
or how radiological residual disease compares prognostically with
clinically evident residual disease. Nevertheless, consideration of post-
operative radiological findings may be informative during preoperative
patient counseling, while further prospective studies are needed to
better define their clinical relevance.
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