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The incremental yield of CMA over karyotype in fetal ventriculomegaly: a systematic review and meta-analysis
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Key message

CMA provides clinically relevant incremental diagnostic yield after normal karyotype, with the greatest yield 

when ventriculomegaly is non-isolated.

STUDY FRAME

16 retrospective cohorts   2,137 fetuses

Meta-analysis of chromosomal microarray analysis after normal karyotyping in fetal ventriculomegaly.

PRISMA flow: 514 records identified; 16 studies included.

METHODS SNAPSHOT

•PRISMA/MOOSE design; PROSPERO CRD420261300651.

•Search through 30 November 2025: MEDLINE, Scopus, ClinicalTrials.gov, EMBASE, CENTRAL and 

Google Scholar.

•Outcome: pathogenic/likely pathogenic CNVs <10 Mb detected by CMA beyond conventional 

karyotyping.

•Random-effects meta-analysis of proportions; logit transformation; DerSimonian-Laird heterogeneity 

estimator; VUS excluded.

•Meta-regression explored isolation status, year, region and sample size.

VM PHENOTYPES

•Overall VM: isolated and non-isolated cohorts.

• Isolated VM: ventriculomegaly without additional findings.

•Non-isolated VM: VM with additional structural abnormalities.

•Mild isolated VM: isolated mild ventricular dilatation subgroup.

PRIMARY OUTCOME: INCREMENTAL CMA YIELD BEYOND KARYOTYPE

7%

All VM

95% CI 4%-10%  |  I² 75.1%

4%
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95% CI 2%-6%  |  I² 43.5%

10%

Non-isolated VM

95% CI 6%-16%  |  I² 68.0%

2%

Mild isolated VM

95% CI 1%-4%  |  I² 31.1%

Prediction intervals: all VM 1%-26%; isolated 1%-14%; non-isolated 2%-35%; mild isolated 0%-9%.
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INTERPRETATION

•CMA yield is clinically meaningful in fetal VM, even after normal karyotype.

•Yield is phenotype-dependent: non-isolated VM carries the highest incremental yield, while mild isolated VM shows a consistently low but non-zero yield.

•Prediction intervals and heterogeneity indicate that estimates vary across future clinical settings.

META-REGRESSION AND QUALITY CHECK

•Sample size was the main moderator: smaller studies reported higher yields (beta = -0.68; p < 0.001; R² 85.7%).

• Isolation status, publication year and geographic region were not significant moderators.

•High-quality subgroup: 8 studies, 1,452 fetuses; pooled incremental yield 5% (95% CI 3%-9%).

CLINICAL IMPLICATIONS

Counseling should be stratified by VM phenotype.

A normal karyotype does not exclude clinically relevant submicroscopic CNVs. CMA should be discussed when 

invasive testing is clinically indicated, particularly for non-isolated VM.

TAKE-HOME

CMA adds diagnostic yield beyond karyotype in fetal VM: 7% overall, 10% in non-isolated VM, and 2% in 

mild isolated VM.
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