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A B S T R A C T

Introduction: Epithelial ovarian cancer (EOC) is associated with poor prognosis. Computed tomography (CT)-derived body composition, encompassing muscle and 
adipose tissue metrics, has emerged as a potential biomarker for prognosis and treatment guidance. This scoping review maps current evidence on associations 
between CT-derived body composition and clinical outcomes in EOC, with attention to methodological variation and research gaps.
Methods: The review protocol was prospectively registered in the Open Science Framework on December 11, 2024: https://osf.io/4p5u6. A comprehensive literature 
search was conducted in Medline (via PubMed), Embase (via Ovid), and Web of Science, following JBI methodology for scoping reviews and PRISMA-ScR guidelines. 
Eligible studies assessed CT-derived body composition in relation to clinical outcomes among EOC patients.
Results: 50 studies were included, 47 retrospective. Muscle and fat quantities were measured as cross-sectional areas or volumetric estimates, while muscle quality 
was assessed as skeletal muscle radiodensity in Hounsfield Units (HU). Considerable heterogeneity was observed in measurement techniques, anatomical landmarks, 
and cut-off definitions for sarcopenia and adiposity. Outcomes investigated included survival, chemotherapy-related, and surgical endpoints. Muscle quality, joint 
fat–muscle measures, and treatment-related muscle loss were more consistently predictive of survival than muscle mass or adipose tissue alone. Associations with 
chemotherapy-related and surgical outcomes were less consistent.
Conclusion: CT-derived body composition may have prognostic relevance in EOC; however, associations remain inconsistent and is largely based on retrospective 
studies. Findings should therefore be considered hypothesis-generating. Methodological inconsistencies limit clinical applicability and highlight the need for stan
dardized measurement techniques, consensus cut-offs, and prospective validation.

1. Introduction

Ovarian cancer ranks eighth worldwide for incidence and mortality 
among women, with an estimated 324,398 new cases and 206,839 
deaths in 2022 [1]. Epithelial ovarian cancer (EOC) is the leading cause 
of gynecological cancer death in Denmark, where 450 cases are diag
nosed annually, and approximately 70% present with Federation of 
Gynecology and Obstetrics (FIGO) stage II-IV, with a median age of 63 
years [2]. Among patients with advanced stages, 5-year survival rates 
are approximately 47% in patients who undergo radical surgery, 
compared to 15% for those who do not [3]. Curative treatment typically 
combines surgery and chemotherapy, which remains the cornerstone of 
management [2].

Complete tumor resection is a critical determinant of survival [4]. 
However, a recent Danish study reported that 52% of patients aged ≥70 
years did not undergo surgery, compared to only 25% of younger 

patients [5]. Older patients were also less likely to receive intensive 
oncological treatment, a disparity associated with poorer cancer-specific 
survival [5]. Despite evidence that both older and younger patients 
benefit similarly from standard treatment, treatment decisions in older 
patients often appear influenced by concerns about frailty or tolerability 
[6]. This highlights an urgent need for objective risk stratification tools 
to support equitable treatment planning.

Currently, no frailty-screening tool has been validated to predict 
clinical outcomes in EOC [6]. In this context, computed tomography 
(CT)-derived body composition analysis has gained attention as a po
tential biomarker. CT is the gold standard for evaluating muscle and 
adipose tissue. It enables assessment of muscle mass and composition, 
relevant to sarcopenia, defined as age-associated loss of skeletal muscle 
mass and function [7]. Cross-sectional fat and muscle areas at the L3 
level reflect whole-body composition [8], and CT imaging is already 
standard in EOC for diagnosis, staging, and follow-up. CT-derived body 
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composition metrics may offer a practical, non-invasive tool to guide 
personalized treatment. They may help identify patients who could 
benefit from preoperative optimization, improve patient selection for 
surgery, optimize surgical outcomes, and support chemotherapy 
completion.

Emerging evidence suggests that CT-derived body composition is 
associated with clinical outcomes in EOC. Sarcopenia has been linked to 
worse overall survival (OS) [9], visceral obesity to increased post
operative complications [10], and combined fat-muscle phenotypes to 
higher mortality risk [11]. However, existing reviews report inconsis
tent findings. This likely reflects methodological heterogeneity across 
studies, including differences in body composition measurement tech
niques, anatomical landmarks and cut-off definitions [12–15]. Previous 
systematic reviews have primarily examined individual body composi
tion metrics or single clinical outcomes, providing limited insight into 
broader methodological diversity. A scoping review is therefore war
ranted to map the extent and nature of evidence across CT-derived body 
composition parameters, analytical approaches, and clinical outcomes. 
The present review provides a broader overview of current research. It 
aims to support methodological standardization, improve comparability 
and promote reproducibility. It also explores the potential future role of 
body composition assessment in routine clinical workflows.

1.1. Study aims and review questions

This scoping review addresses the overarching question: among pa
tients with EOC (Population), how have CT-derived body composition 
metrics (Concept) been used to assess associations with clinical out
comes (Context)? The review aims to map the evidence, identify 
recurring patterns and examine methodological variation in CT-derived 
body composition assessment in EOC.

To operationalize this objective the review is guided by the following 
sub-questions: 

“What is the current scientific and clinical evidence on the associa
tion between CT-derived body composition and clinical outcomes in 
EOC patients?”.

“What are the methodological differences across studies assessing 
body composition using CT imaging, regarding study population, 
measuring techniques and cut-off values?”

2. Methods

This scoping review followed the Joanna Briggs Institute (JBI) 
methodology [16] and the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses extension for Scoping Reviews (PRIS
MA-ScR) checklist [17]. The protocol was prospectively registered in the 
Open Science Framework on December 11, 2024 (https://osf.io/4p5u6).

2.1. Search strategy

A block search strategy was developed based on the review ques
tions, considering the population (EOC patients), concept (CT-derived 
body composition) and context (clinical outcomes).

Searches were performed in Medline (via PubMed), Embase (via 
Ovid) and Web of Science, with no restrictions on publication date. Only 
peer-reviewed, original research articles in English were included. The 
search strategy was developed with an external information specialist 
from the Royal Danish Library. The Peer Review of Electronic Search 
Strategies (PRESS) checklist was not formally applied; however, the 
strategy underwent independent peer review by a second information 
specialist from the Center for Health Research, University Hospital 
Copenhagen. The final search was conducted on November 21, 2024; no 
update search was performed prior to submission. Full search strings are 
provided in S1. Reference lists of relevant reviews were screened to 

identify additional eligible studies. Reviews were included for reference 
screening if they met all inclusion criteria except being original research.

2.2. Study selection

All search results were imported into Covidence systematic review 
software [18], where duplicates were removed. Two reviewers inde
pendently screened titles/abstracts and full texts. Before each phase, a 
calibration exercise was performed in which both reviewers indepen
dently screened a random sample of records (50 titles/abstracts and 10 
full texts). Discrepancies were discussed to ensure consistent application 
of eligibility criteria. Discrepancies after formal screening were resolved 
through discussion between the two reviewers. No third reviewer was 
required.

Studies were eligible for inclusion if they: 

1. Reported original peer-reviewed research
2. Included only patients with EOC, or reported disaggregated data for 

EOC patients within broader cancer cohorts
3. Assessed CT-derived body composition
4. Examined associations between body composition and clinical 

outcomes

Studies were excluded if they: 

1. Focused on non-EOC populations
2. Included EOC patients among other cancers without reporting EOC- 

specific results
3. Did not use CT imaging for body composition analysis
4. Lacked outcome data

No age restrictions were applied. Studies including participants <18 
years were eligible if adults comprised the majority. Age distribution 
was not used as a selection criterion but was recorded descriptively 
when available, given its potential influence on body composition and 
outcomes.

After full-text review and data extraction, five studies were identified 
that exclusively included patients with relapsed EOC. This subgroup 
represents a clinically distinct population, in which body composition 
and clinical outcomes are influenced not only by baseline patient factors 
and tumor burden, but also by prior treatment and cumulative toxicity. 
In this setting, clinical outcomes follow a different prognostic frame
work. Even similarly defined endpoints may reflect fundamentally 
different clinical processes than in the initial-treatment setting. As a 
result, associations between body composition and outcomes may not be 
directly comparable across these contexts.

These studies were therefore excluded post hoc to preserve homo
geneity in disease setting and treatment context. This decision may 
introduce selection bias by preferentially removing a clinically distinct 
subgroup. As a result, the review may be weighted toward newly diag
nosed or initial-treatment populations, and associations relevant to 
relapsed or heavily pre-treated patients may be underrepresented. A 
complete list of excluded full-text articles and corresponding reasons for 
exclusion is provided in S2.

2.3. Data extraction

A standardized data extraction tool was developed and pilot-tested 
on a subset of studies. The final tool captured: study characteristics 
(authors, year, country, design, objective), population characteristics 
(sample size, age, FIGO stage, performance status, treatment regimen), 
body composition assessment (measurement technique, anatomical site, 
definitions, cut-off values), clinical outcomes, key findings and stated 
limitations.

Data were extracted independently by two reviewers using Covi
dence. The extraction tool was applied uniformly across all studies. 
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Disagreements were resolved through discussion. The finalized extrac
tion tool is provided in S3.

2.4. Analysis and presentation of results

The approach to data synthesis was guided by the Synthesis Without 
Meta-analysis (SWiM) reporting guideline [19].

Studies were grouped by outcome category (survival, chemotherapy- 
related or surgical outcomes) and CT-derived body composition metric 
(muscle quantity, muscle quality, adipose tissue, combined fat-muscle 
indices or treatment-related changes).

Results were synthesized using vote counting based on the direction 
and statistical significance of reported associations. No quantitative 
pooling of effect sizes was undertaken. Within each outcome-body 
composition grouping, studies were summarized in tables and 

synthesized narratively.
Body composition-outcome associations reported across multiple 

studies were prioritized to support a structured presentation of the ev
idence. Vote counting and prioritization were applied descriptively to 
identify recurring patterns within a heterogeneous body of literature. 
They were not used to infer the strength, certainty, or causal nature of 
reported associations. Heterogeneity was explored by comparing study 
design, populations, measurement methods, anatomical landmarks and 
cut-off definitions among prioritized study groups. This aimed to iden
tify common factors influencing outcomes. No formal quality appraisal 
or risk-of-bias assessment was undertaken.

Fig. 1. PRISMA flow diagram.
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3. Results

3.1. Study identification

Searches retrieved 1311 records. 370 duplicates were removed, 
leaving 941 records for screening. After title and abstract screening, 94 
full-text articles were assessed for eligibility. Following full-text review, 
44 articles were excluded, leaving 50 included studies. Study selection is 
shown in a PRISMA flow diagram (Fig. 1).

Ten review articles met the criteria for reference list screening, but 
no additional eligible studies were identified. Details of these reviews 
are presented in S2.

Inter-rater reliability was high, with proportionate agreement of 
96% at title/abstract screening, and 94% at full-text review. Inter-rater 
statistics are presented in S4.

3.2. Study characteristics

The included studies originated from 15 countries. Asia contributed 
16 studies [10,20–34], Europe (including Turkey) 16 studies [35–50], 
and North America (USA) 14 studies [11,51–63].

Study designs comprised 47 retrospective studies [9–11,20–40,
42–55,57–62,64–66], one prospective study [41], and two ancillary 
studies [56,63]. Both ancillary studies were secondary analyses from the 
same phase III GOG-218 randomized trial and therefore did not repre
sent independent study populations.

Assessment of study institutions, recruitment periods and eligibility 
criteria suggested potential or certain cohort overlap across several 
studies: three studies from Taiwan [32–34], two pairs from Japan [22,
23]; [20,25], two pairs from the Netherlands [37,39]; [35,40]: and four 
studies from the USA [51,52,55,60]. Cohort overlap was considered 
relevant only when studies contributed to the same body composi
tion–outcome grouping, as this could overrepresent findings. Studies 
drawing on overlapping cohorts but examining different metrics or 
outcomes were not considered to bias the synthesis. Only two instances 
met this criterion ([37] and [39]; [51] and [52]). These were 
acknowledged in the narrative synthesis to avoid implicit 
double-counting and were not treated as independent confirmations of 
associations. Nevertheless, overlapping cohorts may still inflate the 
apparent consistency of findings and should be considered when inter
preting the synthesized evidence.

Regional and temporal patterns was found. Psoas-based muscle 
metrics appeared predominantly in studies from the Netherlands, Japan, 
Turkey, and Chile. Automated and volumetric segmentation methods 
were used almost exclusively in more recent publications, reflecting 
advances in imaging technology. Earlier studies focused mainly on 
survival outcomes, whereas later research increasingly incorporated 
surgical and chemotherapy-related endpoints.

Included studies and extracted data are provided in Appendix A.

3.3. Study populations

Sample sizes ranged from 31 [50] to 1538 participants [56]. The 
median sample size was 137 (interquartile range, 131). 17 studies (34%) 
included <100 participants, 17 (34%) included 100-200, and 16 (32%) 
included >200 participants. Age ranged from 15 to 90 years.

Treatments included primary debulking surgery (PDS) followed by 
adjuvant chemotherapy (ACT), neoadjuvant chemotherapy (NACT) 
followed by interval debulking surgery (IDS), platinum- and taxane- 
based chemotherapy and maintenance therapies such as bevacizumab 
or olaparib. Patients represented FIGO stages I-IV with performance 
status ranging from 0 to 4 on the Eastern Cooperative Oncology Group 
(ECOG) scale and 0-3 on the World Health Organization (WHO) scale.

3.4. Body composition measurements

The studies used manual, semi-automated and fully automated 
methods to assess CT-derived body composition. Software included 
Slice-O-Matic and in-house programs. Semi-automated segmentation 
was the most widely used approach. Tissue compartments were identi
fied using predefined Hounsfield unit (HU) thresholds. Detailed mea
surement protocols were often lacking, limiting comparability. CT 
images were most commonly analyzed semi-automatically at L3-L5. The 
L3 vertebra was used in 70% (35/50) of studies and represented the 
standard segmentation approach.

Muscle quantity was primarily measured as skeletal muscle area on a 
single axial CT slice or averaged across multiple slices. Values were often 
normalized to height expressed as the skeletal muscle index. Ten studies 
(20%) focused on specific muscle groups, such as the psoas or paraspinal 
muscles, rather than total musculature [21–23,31,37,38,48,49,58,65]. 
Three studies (6%) used volumetric or whole-body muscle estimates 
[21,45,61].

Muscle quality was usually assessed by skeletal muscle radiodensity 
(HU), reflecting intramuscular fat infiltration (myosteatosis). Seven 
studies (14%) measured intramuscular adipose tissue [11,26,32,38,39,
45,50], primarily as cross-sectional area and in one case as whole-body 
volume.

Adipose tissue included visceral adipose tissue and subcutaneous 
adipose tissue, measured as cross-sectional areas, volumetric measures 
or whole-body estimates. Seven studies (14%) normalized fat measures 
to height [27,29,30,32,33,38,64].

Beyond these common metrics, studies evaluated additional mea
sures. These included perirenal fat thickness [62], volumetric epicardial, 
paracardial, and thoracic adipose tissue [45]; indices of fat distribution 
such as visceral-to-subcutaneous fat ratio [9,26]; fat density [63]; and 
various fat–muscle ratios [26,28]. These measures broadened the scope 
of assessment but were often study-specific, highlighting limited meth
odological standardization.

3.5. Association between CT-derived body composition and survival 
outcomes

Survival outcomes included progression free survival (PFS), disease- 
free survival (DFS), recurrence-free survival (RFS), OS and mortality. 
Studies were categorized according to the CT-derived metric examined 
(muscle quantity, muscle quality, adipose tissue quantity, combined 
fat–muscle measures, and treatment-related changes). Table 1 summa
rizes associations between body composition measures and survival 
outcomes.

3.5.1. Muscle quantity and muscle quality
Associations between single-timepoint muscle quantity and survival 

were generally inconsistent. 21 retrospective studies assessed skeletal 
muscle area, skeletal muscle index, or whole-body muscle mass. Of 
these, six reported that lower muscle mass was significantly associated 
with worse OS, PFS, or DFS [9,29,30,32,42,45], whereas 15 found no 
significant relationship [20,21,24,26,28,38,39,43,44,46,47,53,55,59,
64]. Six retrospective studies evaluated psoas muscle quantity. Two 
reported significant associations between low muscle mass and worse 
survival [23,49], whereas four did not [21,37,38,58]. Methodological 
heterogeneity was substantial. Studies varied in anatomical landmarks 
(L3–L5), segmentation methods (manual vs semi-automatic), cut-off 
definitions for psoas muscle index (5.4-2.8 cm2/m2), and the use of 
study-specific psoas metrics [23,58,65]. Psoas measurements may also 
be intrinsically less reliable. Rutten et al. (2017) reported that psoas 
musculature may not represent total L3 muscle mass and may be 
influenced by degenerative spine diseases or local atrophy rather than 
cancer-related sarcopenia.

In contrast, studies assessing skeletal muscle area or skeletal muscle 
index were more homogeneous in measurement approach. Most studies 
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used semi-automated L3 segmentation and skeletal muscle index cut- 
offs between 38.0 and 41.5 cm2/m2, with one outlier at 30.9 cm2/m2 

[20]. However, patient populations differed across studies. Some 
included only advanced-stage disease (FIGO II–IV or III–IV), others all 
stages, and one focused on early-stage disease [29]. Treatment regimens 
also varied (NACT with IDS, PDS or mixed), and performance status was 
inconsistently reported. No clear pattern emerged when comparing 
studies with significant versus non-significant findings. Muscle quantity 
may not consistently show independent associations with survival. Its 
prognostic effect may be modest relative to dominant clinical variables 
such as stage, residual disease and performance status.

Although muscle quantity was not associated with survival in most 
studies, alternative metrics such as muscle quality, combined fat-muscle 
indices and treatment-related changes in muscle mass were more 
consistently associated. Eight retrospective studies evaluated muscle 
quality using skeletal muscle radiodensity or skeletal muscle gauge 
(mean radiodensity × skeletal muscle index). Six studies (n = 1574) 
showed that lower muscle quality was associated with poorer OS or PFS 
[32,43,46,51,52,64]. Two smaller studies (n = 61 and n = 134) found no 
statistically significant association [9,47], although in both, the effect 
consistently trended toward poorer survival among patients with low 
muscle quality. Two of the six studies reporting significant associations 
[51,52] showed potential cohort overlap; these were not interpreted as 
independent confirmatory evidence, and accounting for this overlap did 
not alter the overall pattern of associations.

Most studies included PDS cohorts and used semi-automated L3 
segmentation. FIGO stage and performance status varied. Notably, all 
studies reporting significant associations between muscle quality and 
survival found weaker or non-significant associations for muscle mass. 
These findings suggest that muscle radiodensity, reflecting myosteatosis, 
may correlate more closely with functional status and frailty than 
muscle quantity alone. Huang et al. (2020) further reported that skeletal 
muscle gauge may provide stronger prognostic value than radiodensity 
alone, suggesting that combined metrics may be more informative.

3.5.2. Combined fat-muscle measures and adipose tissue
Four studies involving 1370 patients [11,26,28,65] consistently 

showed significant associations between combined fat-muscle metrics 
and survival. Although analytic approaches differed, each study inte
grated adiposity and muscle measures linking high fat and low muscle 
with worse survival. Davis et al. (2024) (n = 500) classified patients into 
body-composition phenotypes using L3 skeletal muscle index and mul
tiple adipose tissue metrics. Cuello et al. (2023) (n = 538) used a 
study-specific metric combining the psoas-to-L4 vertebral body index 
with visceral adipose tissue. Both studies reported worse survival among 
patients classified as “obese and sarcopenic” (high adiposity, low muscle 
mass), “cachectic” (low adiposity, low muscle mass) or “obese” (normal 
muscle, high adiposity).

Two studies assessed fat-to-muscle ratios using more comparable 
methods. Despite differences in FIGO stage (I-IV vs III-IV) both used 
semi-automatic L3 segmentation, applied similar skeletal muscle index 

Table 1 
Association between body composition measures and survival outcomes.

Body Composition 
Measure

Outcome Association Significant 
Association

No 
Association

Skeletal muscle quantity
Skeletal muscle 

index
OS/PFS/ 
DFS

Low → 
Worse 
outcomes

5 studies/ 
574 patients

13 studies/ 
2218 
patients

Skeletal muscle 
area

OS/PFS N/A 0 studies 2 studies/ 
152 patients

Psoas muscle 
quantity

OS/PFS/ 
Mortality

Low → 
Worse 
outcomes

2 studies/ 
147 patients

3 studies/ 
410 patients

Whole-body 
skeletal muscle 
volume

OS/PFS Low → 
Worse 
outcomes

1 study/34 
patients

0 studies

Skeletal muscle quality
Skeletal muscle 

radiodensity
OS/PFS Low → 

Worse 
Outcomes

5 studies/ 
1145 
patients

2 studies/ 
195 patients

Skeletal muscle 
gauge

OS/PFS Low → 
Poorer 
Outcomes

2 studies/ 
576 patients

0 studies

Intramuscular 
adipose tissue

PFS Low → 
Worse 
outcomes

1 study/34 
patients

2 studies/ 
125 patients

Adipose tissue quantity 
(excluding intramuscular adipose tissue)

Visceral adipose 
tissue and 
visceral adipose 
tissue index

OS/PFS High → 
Better 
outcome

1 study/133 
patients

4 studies/ 
1888 
patients

Subcutaneous 
adipose tissue

OS/PFS High → 
Worse 
outcomes

1 study/46 
patients

3 studies/ 
1949 
patients

Combined 
subcutaneous 
and 
intramuscular 
adipose tissue

OS High → 
Better 
outcome

1 study/82 
patients

0 studies

Perirenal fat 
thickness

PFS High → 
Worse 
outcomes

1 study/258 
patients

0 studies

Epi and paracardial 
fat

PFS High → 
Worse 
outcomes

1 study/34 
patients

0 studies

Adipose tissue density
Visceral fat density OS High → 

Worse 
outcomes

1 study/ 
1249 
patients

0 studies

Subcutaneous fat 
density

OS High → 
Worse 
outcomes

1 study/ 
1249 
patients

0 studies

Adipose tissue distribution
Visceral-to- 

subcutaneous 
adipose tissue 
ratio

OS N/A 0 studies 1 study/31 
patients

Joint fat-and-muscle compositions
Fat-to-muscle Ratio OS High → 

Worse 
Outcomes

2 studies/ 
332 patients

0 studies

Body composition 
phenotypes

Mortality/ 
OS/PFS

High fat and 
low muscle 
→ 
Worse 
Outcomes

2 studies/ 
1038 
patients

0 studies

Body composition changes during treatment
Skeletal muscle 

area, skeletal 
muscle index, or 
paraspinal 
muscle area

OS/DFS/ 
PFS/ 
Mortality

Loss → 
Worse 
outcomes

9 studies/ 
1554 
patients

2 studies/ 
300

Psoas muscle OS N/A 0 studies 1 study/150 
patients

Table 1 (continued )

Body Composition 
Measure 

Outcome Association Significant 
Association 

No 
Association

Skeletal muscle 
radiodensity 
change

OS Loss → 
Worse 
outcomes

1 study/88 
patients

0 studies

Visceral adipose 
tissue

OS/PFS/ 
DFS

Loss → 
Worse 
Outcomes

2 studies/ 
patients

1 study/208 
patients

Visceral adipose 
tissue

OS Gain → 
Worse 
Outcomes

1 study/57 
patients

Subcutaneous 
adipose tissue

OS/DFS N/A 1 study/58 
patients

0 studies
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cut-offs (38.7-39.0 cm2/m2) and included patients undergoing either 
PDS or IDS [26,28]. Both studies reported that elevated total or visceral 
fat-to-muscle ratios independently predicted worse OS, whereas skeletal 
muscle index alone did not. These findings contrasted with inconsistent 
results from ten studies assessing subcutaneous or visceral adipose tissue 
alone in relation to survival [9,28,30,45,50,54,56,57,62,63]. Together, 
these patterns suggest that adiposity and muscle mass may contribute 
independently to prognosis. When assessed separately, their effects may 
be attenuated in multivariable models. In contrast, combined metrics, 
whether phenotype- or ratio-based, appear to capture this interaction 
more effectively and yield more consistent associations.

A summary of findings related to adipose tissue and survival is 
provided in S5.

3.5.3. Treatment-related muscle loss
Eleven studies assessed treatment-related changes in muscle mass. 

Nine retrospective studies (n = 1554) reported that muscle loss was 
significantly associated with worse OS, DFS or PFS [24,25,27,31,33,34,
37,39,60]. Two other studies (one retrospective, n = 88, one prospec
tive, n = 212) found no statistically significant association [41,66]. In 
the smaller retrospective study, decline in muscle quality was associated 
with poorer survival, and both studies showed a trend toward worse 
survival with increasing muscle loss. Cohort overlap was identified be
tween two of the studies reporting significant associations [37,39]; these 
were not considered independent confirmations of the observed asso
ciation, and accounting for this overlap did not alter the overall pattern 
of findings.

Methodological heterogeneity was evident. Measurement ap
proaches varied (skeletal muscle area, skeletal muscle index or volu
metric measures), and definitions of muscle loss ranged from >0% to 
>4.2%. Studies also differed in treatment phase. Four evaluated changes 
during NACT [24,37,39,41], five during PDS followed by ACT [25,31,

33,34,60] and two included both PDS + ACT and NACT + IDS [27,66].
Overall, treatment-related muscle loss showed more consistent as

sociations with survival than single-timepoint muscle mass. Static as
sessments may not fully capture the physiological impact of cancer 
progression and treatment. In contrast, dynamic muscle loss likely 
captures cumulative burdens such as tumor-related inflammation, 
metabolic disruption, postoperative immobility and chemotherapy- 
related anorexia and fatigue. This may explain its stronger prognostic 
association.

3.6. Chemotherapy-related and surgical outcomes

Seven studies examined associations between CT-derived body 
composition and chemotherapy-related outcomes, encompassing mus
cle quantity, muscle quality, adipose tissue and treatment-related 
changes [44,45,53,55,56,63,64]. Findings were inconsistent. Both sig
nificant and non-significant associations were reported, and the direc
tion of effects varied across metrics. Nine studies assessed body 
composition in relation to surgical outcomes [10,35,36,38,40,48,49,59,
61]. Results were similarly mixed across muscle quantity, muscle qual
ity, adipose tissue and treatment-related changes. Associations with 
surgical endpoints were inconsistent. Detailed overviews of 
chemotherapy-related and surgical outcomes are provided in Tables 2 
and 3, respectively. Study-level descriptions are presented in S5.

3.7. Cut-off values

Cut-off values used to define sarcopenia, low muscle quality and 
visceral obesity varied widely. For sarcopenia based on skeletal muscle 
index, thresholds ranged from 30.9 to 41.5 cm2/m2, with 39.0 and 38.5 
cm2/m2 most frequently applied. This likely reflects the influence of two 
widely cited sources. One is the sex-specific L3 skeletal muscle index cut- 

Table 2 
Association between body composition measures and chemotherapy-related outcomes.

Body Composition Measure Outcome Association Significant Association No Association

Skeletal muscle quantity
Skeletal muscle index Relative dose intensity/chemotherapy discontinuation Low → 

Worse outcomes
1 study/173 patients 0 studies

Skeletal muscle index chemotherapy dose reduction/dose delay/Neutropenia N/A 0 studies 1 study/173
Skeletal muscle index Chemotherapy toxicity N/A 0 studies 2 studies/440 patients
Skeletal muscle area Chemotherapy discontinuation High → 

Worse outcomes
1 study/69 patients 0 studies

Psoas muscle index Peripheral neuropathy Low → 
Worse outcomes

1 study/76 patients 0 studies

Psoas muscle index Neutropenia/thrombocytopenia N/A 0 studies 1 study/76 patients
Whole-body skeletal muscle Chemotherapy toxicity N/A 0 studies 1 study/34 patients
Skeletal muscle quality
Skeletal muscle radiodensity Chemotherapy toxicity/treatment modifications Low → 

Worse outcomes
1 study/239 patients 0 studies

Skeletal muscle radiodensity Cycle delays Low → 
Worse outcomes

1 study/69 patients 0 studies

Whole-body intramuscular adipose tissue Chemotherapy toxicity N/A 0 studies 1 study/34 patients
Adipose tissue
Whole-body visceral adipose tissue Chemotherapy toxicity N/A 0 studies 1 study/34 patients
Whole-body subcutaneous adipose tissue Chemotherapy toxicity N/A 0 studies 1 study/34 patients
Visceral adipose tissue Cycle delay High → 

Worse outcomes
1 study/69 patients 0 studies

Visceral adipose tissue Treatment efficacy High → 
Worse outcomes

0 studies 1 study/1538 patients

Subcutaneous adipose tissue Treatment efficacy N/A 0 studies 1 study/1538 patients
Subcutaneous adipose tissue index Chemotherapy toxicity/treatment modification Low → 

Worse outcomes
1 study/239 patients 0 studies

Visceral fat density Treatment response Low → 
Worse outcomes

1 study/1249 patients 0 studies

Body composition changes during treatment
Skeletal muscle index Chemotherapy toxicity Loss → 

Worse outcomes
1 study/212 patients 0 studies

Skeletal muscle radiodensity Chemotherapy discontinuation Loss → 
Worse outcomes

1 study/111 patients 0 studies
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off of 38.5 cm2/m2 for women derived from a cohort of obese patients 
with solid tumors [67]. The other is the 39.0 cm2/m2 threshold proposed 
by the international consensus panel on cancer cachexia [68]. Defini
tions of low muscle quality based on skeletal muscle radiodensity also 
differed, with attenuation cut-offs spanning from 21.2 to 41 HU. Visceral 
obesity thresholds ranged from 93 to 100 cm2 of visceral adipose tissue 
area. These variations are summarized in Table 4. Overall, the wide 
range of cut-offs underscores the absence of standardized criteria for 
sarcopenia, myosteatosis, and visceral obesity in ovarian cancer 
research. Such heterogeneity likely contributes to inconsistent findings. 

Different thresholds may classify patients differently, reducing compa
rability and limiting detection of clinically meaningful associations.

4. Discussion and conclusion

4.1. Summary of key findings

This scoping review examined how CT-derived body composition 
metrics have been used to assess associations with clinical outcomes in 
EOC and the extent of methodological heterogeneity across studies. 
Across 50 included studies, muscle and adipose tissue were primarily 
quantified as cross-sectional areas on single axial CT slices or, less 
frequently, as volumetric measurements. Muscle quality was assessed 
using skeletal muscle radiodensity in HU. Most studies relied on semi- 
automatic L3 segmentation. Outcomes investigated included survival, 
chemotherapy-related, and surgical endpoints.

Certain domains, particularly muscle quality, combined fat-muscle 
metrics and treatment-related muscle loss, were more frequently asso
ciated with survival than single-timepoint measures of muscle mass or 
adipose tissue alone. In contrast, associations with chemotherapy- 
related and surgical outcomes were inconsistent.

Substantial methodological heterogeneity was identified across 
studies, including variation in body composition metrics, anatomical 
landmarks, segmentation approaches, patient populations, and cut-off 
definitions. These differences were mapped to identify potential in
fluences on outcomes. However, no clear methodological pattern 
consistently explained variability in reported associations.

The consistent associations observed for combined fat–muscle met
rics suggest that phenotype-based approaches may be more clinically 
informative than isolated metrics. By capturing the interplay between 
adiposity and muscle status, such approaches may better characterize 
distinct vulnerability profiles (e.g. cachectic, sarcopenic–obese or pre
dominantly adipose) and inform tailored supportive or therapeutic 
strategies. In addition, studies that followed patients over time suggest 
that changes occurring during treatment may carry greater prognostic 
relevance than baseline measurements. This likely reflects the ability of 
longitudinal changes to capture the cumulative physiological impact of 
cancer progression and treatment. These observations support incor
porating combined metrics and longitudinal assessment in future 
research.

These findings require cautious interpretation. Most studies were 
retrospective, and methodological heterogeneity limits certainty. 
Accordingly, findings should be regarded as hypothesis-generating 
rather than definitive.

4.2. Clinical relevance and feasibility

CT imaging is already part of routine care in EOC, presenting an 
opportunity to incorporate body composition analysis into radiology 
reports and pre-treatment planning. Currently, no frailty-screening tool 
reliably predicts clinical outcomes in EOC. Existing tools, such as the 
Geriatric 8 [69], rely on BMI and weight loss. Both measures may be 
misleading in the presence of ascites, which is common in EOC [70]. 
CT-derived body composition measures may in future contribute to a 
more reliable, ascites-independent assessment of frailty. With further 
prospective validation, body composition analysis could potentially 
support individualized treatment planning. This including surgical 
eligibility assessment and chemotherapy dosing considerations. In 
addition, monitoring of treatment-related muscle loss may help identify 
patients who could benefit from nutritional or physical rehabilitation 
interventions.

Although semi-automatic L3 segmentation was the dominant 
approach across included studies, its widespread clinical implementa
tion may be limited by time and expertise requirements. Recent ad
vances in automated and AI-assisted image analysis have improved the 
feasibility of routine assessment. These tools enable rapid and accurate 

Table 3 
Association between body composition measures and surgical outcomes.

Body 
Composition 
Measure

Outcome Association Significant 
Association

No 
Association

Skeletal muscle quantity
Preoperative or 

pre-NACT 
skeletal 
muscle

Postoperative 
outcomes

N/A 0 studies 4 studies/ 
838

Preoperative 
psoas muscle

Postoperative 
complications/ 
length of 
hospital stay

Low → 
Worse 
outcomes

2 studies/ 
115 
patients

1 study/ 
216 
patients

Preoperative 
skeletal 
muscle index

Surgery 
complexity

Low → 
Worse 
outcomes

1 study/ 
174 
patients

0 studies

Preoperative 
skeletal 
muscle index

Postoperative 
functional 
decline

N/A 0 studies 1 study/ 
213 
patients

Pre-NACT 
skeletal 
muscle 
volume

Rates of 
complete 
macroradical 
surgery

Low → 
Better 
outcomes

1 study/ 
102 
patients

0 studies

Post-NACT 
skeletal 
muscle 
volume

Rates of 
complete 
macroradical 
surgery

Low → 
Better 
outcomes

1 study/ 
102 
patients

0 studies

Skeletal muscle quality
Preoperative 

skeletal 
muscle 
radiodensity

Postoperative 
complications

Low → 
Worse 
outcomes

1 study/ 
213 
patients

1 study/ 
111 
patients

Preoperative 
skeletal 
muscle 
radiodensity

Postoperative 
functional 
decline

Low → 
Worse 
outcomes

1 study/ 
213 
patients

0 studies

Adipose tissue
Preoperative 

visceral 
adipose tissue

Postoperative 
complications

High → 
Worse 
outcomes

2 studies/ 
428 
patients

0 studies

Preoperative 
visceral 
adipose tissue

Rates of 
complete 
macroradical 
surgery

N/A 0 studies 1 study/ 
102 
patients

Preoperative 
subcutaneous 
adipose tissue

Rates of 
complete 
macroradical 
surgery

N/A 0 studies 1 study/ 
102 
patients

Combined 
subcutaneous 
and 
intramuscular 
adipose tissue

Length of 
hospital stay

Low → 
Worse 
outcomes

1 study/82 
patients

0 studies

Body composition changes during treatment
Skeletal muscle 

index change 
during NACT

Postoperative 
complications/ 
ICU admissions/ 
postoperative 
length of stay

Loss → 
Worse 
outcomes

1 study/ 
174 
patients

1 study/ 
111 
patients

Change in 
skeletal 
muscle 
radiodensity

Postoperative 
complications

Loss → 
Worse 
outcomes

1 study/ 
111 
patients

0 studies
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extraction of muscle and adipose tissue metrics with minimal human 
input. Integration into radiology workflows could facilitate automated 
body composition reporting at the point of care, providing a scalable 
approach that leverages routinely acquired imaging data.

4.3. Gaps in the literature and future directions

Future work should align with ongoing consensus efforts such as the 
Global Leadership Initiative on Sarcopenia (GLIS). GLIS recently pro
posed a global conceptual definition of sarcopenia incorporating three 
core components: muscle mass, muscle strength and muscle-specific 
strength [71]. Within this framework, CT-derived measures reflect 
only the morphological component and do not directly assess muscle 
function or strength. GLIS is now working toward operational defini
tions and cut-off points for sarcopenia. Harmonized CT-based measures 
of muscle mass could contribute to these efforts, provided methodo
logical challenges are addressed. Several technical and biological chal
lenges currently limit harmonization of CT-derived muscle and adipose 
tissue measures. HU thresholds used to define skeletal muscle vary 
considerably, with lower limits ranging from 0 to − 29 HU and upper 
limits from 100 to 200 HU [72]. CT acquisition parameters, including 
phase and contrast specifications, are inconsistently reported [32]. 
While contrast does not affect skeletal muscle index, it significantly in
creases muscle radiodensity and reduces estimated fat mass [73]. In 
ovarian cancer, malignant ascites may overlap in density with adipose 
tissue, leading to misclassification of visceral fat [61]. Bowel contents 
may also fall within HU thresholds used for fat segmentation, distorting 
measurements [28].

A more coherent operational framework could enable future studies 
to evaluate targeted interventions, such as combined exercise and 
nutritional strategies. Such interventions may modify high-risk body 
composition profiles and potentially improve survival and reduce 
treatment toxicity.

4.4. Strengths and limitations

This review adhered to JBI methodology and PRISMA-ScR guide
lines, and the search strategy was developed and peer-reviewed by in
formation specialists. Study selection and data extraction were 
conducted independently by two reviewers.

Several limitations affect interpretation of the findings. Vote count
ing was used as a descriptive approach to summarize the direction and 
statistical significance of associations in a heterogeneous evidence base. 
It does not weight studies by methodological rigor, effect size, sample 
size, statistical precision, or risk of bias. As no formal risk-of-bias 
assessment was conducted, small retrospective studies with greater 
susceptibility to bias may contribute to the observed patterns alongside 
large, well-adjusted cohorts. This approach therefore risks being over
interpreted. While vote counting can identify recurring patterns, it 
cannot infer the strength or certainty of evidence. Substantial 

methodological heterogeneity further limited comparability and confi
dence in the observed patterns. Findings should therefore be regarded as 
hypothesis-generating.

Only English-language publications were included, and although 
three major databases were searched, sources such as Scopus, CINAHL 
and grey literature databases were not included. This may have limited 
comprehensiveness.

Most included studies were retrospective and based on previously 
recorded clinical and imaging data rather than prospectively designed 
investigations. This weakens the strength of the evidence by increasing 
susceptibility to selection bias, inconsistent or incomplete covariate 
recording, heterogeneous outcome definitions, and residual confound
ing. Associations between body composition and clinical outcomes 
should be interpreted within a broader clinical context, in which factors 
such as disease stage, treatment pathway, performance status, and as
cites may influence both measurements and clinical outcomes. Accord
ingly, the observed patterns may partly reflect these underlying clinical 
factors rather than direct effects of body composition. Retrospective 
designs are better suited to identifying prognostic signals than to sup
porting causal inference or clinical implementation.

Taken together, these limitations underscore that the identified 
patterns should be interpreted cautiously and regarded as hypothesis- 
generating rather than definitive.

This review highlights both the promise and current limitations of 
CT-derived body composition assessment in EOC. Muscle quality, com
bined fat–muscle metrics, and treatment-related muscle loss appear to 
be the most informative prognostic domains, but substantial methodo
logical heterogeneity hinders definitive interpretation. Future progress 
will depend on harmonized measurement protocols and alignment with 
consensus frameworks such as GLIS. Prospective studies are also needed 
to determine whether modifiable body composition features are asso
ciated with clinically meaningful endpoints. As CT is already embedded 
in routine care, standardized and automated analytic approaches may 
eventually enable body composition assessment to support risk stratifi
cation and individualized treatment planning.

5. Conclusion and future perspectives

Despite substantial methodological heterogeneity, this scoping re
view suggests that CT-derived body composition may have prognostic 
relevance in EOC. Muscle quality, combined fat–muscle metrics, and 
treatment-related muscle loss demonstrated the most consistent associ
ations with survival. These findings should be regarded as hypothesis- 
generating given the retrospective and heterogeneous evidence base. 
Standardized measurement protocols and consensus cut-offs are needed 
to strengthen the evidence base and enable clinical translation. As 
methodological consensus, automated imaging tools and prospective 
validation efforts advance, CT-derived body composition assessment 
may have a future role in precision oncology in EOC. It may eventually 
support risk stratification, treatment planning, and early identification 

Table 4 
Body composition cut off values across studies.

Measure: Sarcopenia as skeletal muscle index (cm2/m2) below cut-off:

Cut-off value 41,5 41 39,1 39 38,9 38,7 38,5 38 37 30,9
Number of studies applying the cut-off 1 4 1 10 1 3 6 1 1 1
​

Measure: Low muscle quality as skeletal muscle radiodensity (HU) below cut-off

Cut-off value 41 39 36,4 35,5 33,7 32 26,1 22,6 21,2
Number of studies applying the cut-off 1 1 1 1 1 2 1 1 1

Measure: Visceral obesity as visceral adipose tissue (cm2) below cut-off

Cut-off value 100 93
Number of studies applying the cut-off 3 1

Variability in cut-off values used to define sarcopenia, low muscle quality, and visceral obesity across included studies.
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of patients who could benefit from targeted supportive interventions.
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[65] Cuello MA, Gómez F, Wichmann I, Suárez F, Kato S, Orlandini E, et al. Body 
composition and metabolic dysfunction really matter for the achievement of better 
outcomes in high-grade serous ovarian cancer. Cancers (Basel) 2023;15(4). 
https://doi.org/10.3390/cancers15041156.

[66] Schofield C, Lopez P, Cohen PA, Taaffe DR, Newton RU, Galvão DA, et al. Skeletal 
muscle morphology in patients receiving primary versus interval cytoreductive 
surgery for advanced high-grade serous ovarian cancer. Int J Gynecol Cancer 2023; 
33(10):1587–94. https://doi.org/10.1136/ijgc-2023-004425.

[67] Prado CM, Lieffers JR, McCargar LJ, Reiman T, Sawyer MB, Martin L, et al. 
Prevalence and clinical implications of sarcopenic obesity in patients with solid 
tumours of the respiratory and gastrointestinal tracts: a population-based study. 
Lancet Oncol 2008;9(7):629–35. https://doi.org/10.1016/S1470-2045(08)70153- 
0.

[68] Raff S, Rome I, Baracos VE, Fearon K, Strasser F, Anker SD, et al. Definition and 
classification of cancer cachexia: an international consensus. Lancet Oncol 2011;12 
(5):489–95. https://doi.org/10.1016/S1470-2045(10)70218-7.

[69] Bellera CA, Rainfray M, Mathoulin-Pélissier S, Mertens C, Delva F, Fonck M, et al. 
Screening older cancer patients: first evaluation of the G-8 geriatric screening tool. 
Ann Oncol 2012;23(8):2166–72. https://doi.org/10.1093/annonc/mdr587.

[70] Huang H, Li YJ, Lan CY, Huang QD, Feng YL, Huang YW, et al. Clinical significance 
of ascites in epithelial ovarian cancer. Neoplasma 2013;60(5):546–52. https://doi. 
org/10.4149/neo_2013_071.
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