
Methods 
 
Study design 
This study was conducted as a systematic review 

following the updated guidelines of the Preferred Re‐
porting Items for Systematic Reviews and Meta‐
Analyses (PRISMA) (10). The protocol and 
methodology were developed to ensure trans‐
parency, replicability, and methodological rigor in 
appraising evidence on the diagnostic accuracy of NT 
measurement for the early detection of congenital 
heart defects and other major structural anomalies. 

 
Literature search strategy 
A comprehensive literature search was conducted 

in PubMed, Embase, and Web of Science from data‐
base February to August 2025. Both controlled vo‐
cabulary (e.g., MeSH and Emtree terms) and free‐text 
keywords related to NT measurement, congenital 
heart defects, and structural anomalies were em‐
ployed. Search terms included: “nuchal translu‐
cency,” “first trimester screening,” “congenital heart 
defect*,” “CHD,” “structural anom*,” “major congeni‐
tal abnormalit*,” “prenatal ultrasonography,” and re‐
lated synonyms. Boolean operators (AND, OR) and 
truncation were applied as appropriate. Search 
strategies were adapted to the syntax and subject 
headings of each database. The search was restricted 
to human studies and English‐language publications. 
Reference lists of all included studies and relevant 
reviews were screened manually to identify addi‐
tional eligible records. The complete search strate‐
gies for each database are presented in Table 1. 

 
Eligibility criteria 
Studies were eligible if they involved pregnant in‐

dividuals undergoing nuchal translucency measure‐
ment, with subsequent confirmation of congenital 
heart defects and/or other major structural anom‐
alies through prenatal detailed echocardiography 

and/or postnatal examination. Eligible designs in‐
cluded randomised controlled trials, cohort studies, 
cross‐sectional studies, and case–control studies re‐
porting diagnostic accuracy measures (e.g., sensitiv‐
ity, specificity, predictive values) or providing 
sufficient data to construct 2×2 tables. Studies were 
excluded if they focused on second‐trimester nuchal 
fold rather than NT, reported only chromosomal out‐
comes without separate structural anomaly data, or 
were case reports, narrative reviews, editorials, in 
vitro or animal studies, or conference abstracts lack‐
ing full text. 

 
Study selection and data extraction 
All search results were imported into a reference 

management tool, and duplicate records were re‐
moved. Two reviewers independently screened titles 
and abstracts, followed by full‐text assessment 
against the eligibility criteria. Disagreements were 
resolved through discussion or consultation with a 
third reviewer. Data extraction was performed using 
Endnote to capture: study design, year, country, sam‐
ple size, participant characteristics, NT measurement 
protocol, reference standard used, type of anomalies 
assessed, NT cut‐off values, diagnostic accuracy met‐
rics, and follow‐up details. Detailed quality assess‐

VOLUME 25, ISSUE 2, APRIL-JUNE 2026

Evaluating the role of nuchal translucency in early detection of congenital defects: A systematic review

123

Table 1. Sensitivity and Specificity of First 
Trimester CHD Screening Using Ultrasound Guid‐
ance. 

Author (Year)                       Sensitivity (95% CI)         Specificity 
Borrell et al. (2013)                   0.41 (0.25–0.58)                    0.95 
Eleftheriades et al. (2012)      0.27 (0.11–0.50)                    0.98 
Pereira et al. (2011)                  0.35 (0.25–0.46)                    0.95 
Volpe et al. (2011)                     0.39 (0.17–0.64)                    0.94 
Abu‐Rustum et al. (2010)        0.75 (0.35–0.97)                    0.98 
Timmerman et al. (2010)        0.92 (0.75–0.99)                    0.62 
Lombardi et al. (2007)             1.00 (0.03–1.00)                    0.95 
Muller et al. (2007)                   0.15 (0.02–0.45)                    0.98 
Michailidis et al. (2001)           0.33 (0.07–0.70)                    0.87 
Hyett et al. (1999)                      0.56 (0.41–0.70)                    0.96 

 


