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Abstract:  
Background: Prenatal ultrasound screening in the first trimester can detect infant problems early. Early 
discovery can lead to medical care, assistance, and pregnancy management. This retrospective study will 
examine the relationship between first-trimester ultrasonography for congenital anomalies and positive 
pregnancy outcomes. 
Methods: A retrospective observational research at DMCH Darbhanga identified 30 pregnant women who had 
first-trimester ultrasounds evaluated from April 2022 to March 2024. Anatomical anomalies, growth trends, and 
nuchal translucency were examined. Incomplete or lost follow-up records were not cases. We used descriptive 
statistics to assess the sensitivity and specificity of ultrasonography results and pregnancy outcomes. 
Results: Twelve (40%) of the 30 patients had irregular growth patterns (10%), increased nuchal translucency 
(16.7%), and structural abnormalities (13.3%). 20% of cases required more genetic testing, with 10% 
confirming chromosomal abnormalities. Thirteen percent of pregnancies terminated in significant abnormalities, 
whereas seventy percent ended in healthy kids. 6.7% of births were stillborn, and 10% had neonatal issues. The 
study found that first-trimester ultrasonography detected fetal abnormalities with 83.3% sensitivity and 90% 
specificity. 
Discussion: The results demonstrate that first-trimester ultrasonography screening is essential for fetal 
abnormality detection. Consistent results with past research support its screening utility. Due to its retrospective 
approach and small sample size, the study cannot draw broad conclusions. The study points to amniocentesis 
and chorionic villus collection as confirmatory diagnostic methods to improve accuracy. Operator dependency, 
interpretation variability, and wrong outcomes might cause problems. 
Conclusion: The first trimester ultrasound screening saves lives by detecting and treating fetal problems early. 
The efficacy of confirmatory testing often requires it for a final diagnosis. If researchers use larger prospective 
studies and cutting-edge imaging equipment, first-trimester screening could improve perinatal outcomes and 
maternal-fetal care. 
Keywords: First-Trimester Screening, Fetal Anomalies, Prenatal Ultrasound, Nuchal Translucency, Congenital 
Malformations, Pregnancy Outcomes, Diagnostic Accuracy, Genetic Evaluation, Prenatal Care, Retrospective 
Study. 
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Introduction 

Screening for fetal abnormalities in the first 
trimester improves pregnancy management and 
quick medical intervention. Due to advances in 
medical imaging and diagnostic procedures, 
ultrasound is currently one of the most reliable 
tools to assess fetal health and progress [1]. This 
non-invasive, affordable, and accessible method 
can identify fetal anatomical abnormalities, growth 
restrictions, and chromosomal problems.  

Early diagnosis helps doctors advise parents on 
potential repercussions and choose appropriate 
diagnostic and therapeutic treatments [2]. The first 
trimester—from conception until the twelfth or 
thirteenth week—is crucial for fetal growth. Since 

the major organ systems develop during this stage, 
any anomalies might severely impact the fetus and 
pregnancy [3]. Nowadays, ultrasound is the best 
screening method, along with biochemical 
indications like hCG and PAPP-A. These tests can 
help understand genetic diseases like Down 
syndrome (trisomy 21), Edwards syndrome 
(trisomy 18), and Patau syndrome (trisomy 13). 
Nuchal translucency (NT) is an important 
ultrasonography sign for early abnormalities 
diagnosis [4].  

Nuchal translucency is a fluid-filled area at the 
back of the fetal neck between 11 and 14 weeks. 
Chromosomal abnormalities, congenital heart 
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issues, and other genetic illnesses are more 
common in high-NT individuals [5]. When 
combined with maternal serum markers and age, 
NT testing considerably improves first-trimester 
screening prediction [6]. Thicker nuchal 
translucency helps detect chromosomal 
abnormalities, congenital heart problems, and 
skeletal dysplasias in the first trimester.  Anomaly 
screening in the first trimester uses ultrasonography 
parameters such nuchal translucency [7]. Checking 
for nasal bone, ductus venosus flow, crown-rump 
length (CRL), and tricuspid valve regurgitation can 
help us understand fetal health. The nasal bone is 
important for discovering Down syndrome because 
hypoplasia, or the absence of a nasal bone, is 
extremely suggestive [8]. Tricuspid regurgitation 
and abnormal ductus venosus flow patterns may 
indicate hereditary or cardiac problems.  

First-trimester ultrasonography detects structural 
anomalies like neural tube malformations, 
abdominal wall deformities, and early skeletal 
dysplasias as well as chromosomal issues. Recent 
advances in high-resolution ultrasonography can 
uncover major defects earlier than most prenatal 
examinations, which focus on fetal anatomy [9]. In 
rare situations, clinicians can diagnose 
anencephaly, omphalocele, gastroschisis, and 
severe limb deformities in the first trimester. This 
provides parents and doctors more time to decide 
on diagnosis and treatment.  

Screening in the first trimester goes beyond 
discovering abnormalities; it also indicates the 
pregnancy's health and viability [10]. First-
trimester ultrasounds can confirm gestational age, 
locate multiple pregnancies, and detect early 
pregnancy issues such subchorionic hemorrhage or 
forgotten abortion. Early screening helps prepare 
interventions for high-risk pregnancies with 
hypertension, diabetes, or mother-related 
congenital anomalies.  

First-trimester screening can reassure expectant 
parents and ease their worries. Early detection 
gives pregnant women at risk of fetal abnormalities 
more time to perform genetic tests like 
amniocentesis or CVS [11]. This early information 
can help families decide whether to prolong the 
pregnancy, perform medical procedures, and 
prepare for neonatal care. First-trimester ultrasound 
screening has limitations despite its benefits [12]. 
Screening accuracy depends on the sonographer's 
training, the ultrasound machine's technology, and 
the patient's gestational age. False positives and 
negatives can upset parents or lead to missed 
diagnoses. Ultrasound can detect anatomical 
anomalies but not chromosomal or genetic 
problems. Combining first-trimester 
ultrasonography with biochemical screening and, 
rarely, NIPT provides a more complete picture 
[13].  

The ethical and psychological concerns of early 
identification also hinder first-trimester 
abnormality screening. Prenatal abnormalities often 
require parents to make difficult treatment 
decisions. Genetic counseling helps families 
understand results and assess options. Additional 
diagnostic tests like CVS, which increases the risk 
of miscarriage, may complicate the decision-
making process [14]. Early discovery of significant 
malformations raises ethical considerations 
concerning specialized medical care for affected 
infants and selective abortion.  
First-trimester screening has become more valid 
and practicable in clinical practice since 
standardization. The ACOG, FMF, and other 
guidelines emphasize integrating maternal 
biochemical screening with ultrasound markers and 
clinical history for the most accurate risk 
assessment. Researchers are also utilizing AI and 
ML to improve ultrasound interpretation, which 
could increase prenatal abnormality detection [15].  

Under financial constraints, a lack of healthcare 
infrastructure, and a lack of qualified sonographers, 
poor nations struggle to provide high-quality first-
trimester screening. Unfortunately, many hospitals 
and clinics still employ second-trimester anomaly 
scans, which delay disease diagnosis. Healthcare 
practitioners need greater training and cheap 
screening programs to close this gap and increase 
early fetal abnormality detection [16].  
As a retrospective study, we may evaluate first-
trimester ultrasonography screening using past 
cases. This study will examine data from DMCH 
Darbhanga cases screened over two years to 
determine the incidence and types of anomalies, the 
association between early screening results and 
pregnancy outcomes, and clinical practice 
improvements. The study's 30 cases will give 
clinical data on first-trimester ultrasonography for 
fetal abnormalities.  
Finally, first-trimester ultrasound screening is 
invaluable to modern obstetrics since it provides 
vital information about the fetus and can discover 
anomalies that could damage the pregnancy's 
prognosis. Ultrasound, biochemical markers, and 
other advanced diagnostic technologies increase 
early fetal abnormality detection and treatment. 
Despite false positives, ethical difficulties, and 
accessibility issues, technological and clinical 
protocol improvements are improving prenatal 
screening accuracy and success. This study will 
strengthen the case for first-trimester screening and 
highlight the need to improve screening programs 
to improve healthcare outcomes for mothers and 
their unborn children.  

Methods 

Study Design: Researchers collected data from all 
pregnant women who received a first-trimester 
ultrasound at DMCH Darbhanga between April 
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2022 and March 2024 using retrospective 
observation. Researchers used previous ultrasound 
records to assess first-trimester fetal abnormality 
detection. This architecture allows a thorough 
examination of clinical data without affecting 
patient care, making it excellent for evaluating 
medical imaging findings and pregnancy outcomes. 

Study Location: DMCH, Darbhanga, is a tertiary 
care center that provides maternity and fetal 
healthcare. Obstetric and gynecological services at 
this facility include prenatal screening, fetal 
abnormality detection, and high-risk pregnancy 
treatment. This research would be ideal for DMCH 
due to its many radiologists, sonographers, and 
obstetricians. 

Study Period: From April 2022 to March 2024, 
the project examines first-trimester ultrasonography 
patterns and ensures a large sample size for 
meaningful analysis. 

Sample Size: The study included 30 first-trimester 
ultrasounds at DMCH. Despite the small sample 
size, the results show that hospital screening during 
the first trimester is feasible. Using only 30 
instances enables for a more specific study of 
ultrasound structural abnormalities, pregnancy 
outcomes, and other data. 

Inclusion Criteria 

• Pregnant women who underwent first-trimester 
ultrasound screening at DMCH. 

• Cases where nuchal translucency (NT) meas-
urement and structural assessments were per-
formed. 

• Patients with complete medical records, in-
cluding follow-up data where applicable. 

Exclusion Criteria 

• Pregnant individuals with incomplete ultra-
sound records or missing clinical details. 

• Cases where follow-up data was unavailable, 
leading to uncertainty in pregnancy outcomes. 

• Patients who underwent ultrasound screening 
at other healthcare facilities and lacked com-
plete documentation at DMCH. 

Data Collection: The study used DMCH first-
trimester ultrasonography patient records. 
Individual patient data (age, gestational age at 
screening, obstetric history). The nuchal 
translucency (NT) test detects chromosomal 
abnormalities. The presence of the nasal bone is 
crucial for Down syndrome screening. Ductus 
venosus Doppler flow measurement for cardiac 
detection. Tricuspid valve regurgitation indicates 
prenatal problems. Crown-rump length measures 
gestational age and fetal growth. By examining the 
heart, spine, brain, and abdominal wall, structural 
examinations can detect birth abnormalities early. 
Follow-up includes diagnostic results and 
pregnancy outcomes (normal delivery, stillbirth, 
abnormality termination, etc.). We anonymised all 
patient data and followed all ethical norms to 
protect their privacy. 

Data Analysis: We used descriptive statistics to 
determine the prevalence of prenatal anomalies and 
their relationship to pregnancy outcomes. We can 
calculate mean and standard deviation for 
continuous variables like NT and CRL. 
Ultrasonography results and anomalies are 
categorical variables with percentage and 
frequency distributions. The correlation study 
attempts to link ultrasound markers to pregnancy 
outcomes such chromosomal abnormalities, live 
births, and stillbirths. 

Ethical Considerations: As a retrospective study, 
participants did not need formal consent. However, 
the DMCH institutional ethics council provided 
ethical authorization to ensure human data research 
requirements. Patient anonymity was crucial to the 
investigation. All data was de-identified and used 
for study. 

Results 

The findings of this retrospective study on first-
trimester ultrasound screening for fetal anomalies 
are presented in the table below. The study 
analyzed 30 cases and identified various fetal 
anomalies, the need for confirmatory testing, and 
the correlation between early ultrasound findings 
and pregnancy outcomes. 

 
Table 1: Distribution of First-Trimester Ultrasound Findings 

Ultrasound Findings Number of Cases (n = 30) Percentage (%) 
Normal ultrasound findings 18 60% 
Increased nuchal translucency (NT) 5 16.7% 
Structural malformations detected 4 13.3% 
Abnormal growth patterns 3 10% 
 
40% of cases (12 out of 30) had abnormal ultrasound findings, emphasizing the importance of first-trimester 
screening in detecting fetal anomalies. The most common anomaly detected was increased nuchal translucency 
(NT) (16.7%), followed by structural malformations (13.3%) and abnormal growth patterns (10%). 
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Table 2: Need for Further Testing and Confirmed Abnormalities 
Follow-Up Testing & Diagnosis Number of Cases (n = 30) Percentage (%) 
Cases requiring genetic evaluation 6 20% 
Confirmed chromosomal abnormalities 3 10% 
6 cases (20%) underwent genetic testing (e.g., chorionic villus sampling or amniocentesis) to confirm 
chromosomal abnormalities. 3 cases (10%) were diagnosed with genetic disorders, confirming the predictive 
value of first-trimester ultrasound findings. 
 

Table 3: Pregnancy Outcomes Based on First-Trimester Findings 
Pregnancy Outcome Number of Cases (n = 30) Percentage (%) 
Live births without complications 21 70% 
Pregnancy terminations due to anomalies 4 13.3% 
Stillbirths 2 6.7% 
Neonatal complications at birth 3 10% 
 
70% of pregnancies resulted in live births without 
complications, indicating a positive prognosis for 
normal first-trimester ultrasound findings. 13.3% of 
cases led to pregnancy termination due to severe 
anomalies detected in early ultrasound. 6.7% 

resulted in stillbirths, both associated with major 
congenital defects identified in the first trimester. 
10% of newborns had complications, highlighting 
the impact of early structural anomalies on neonatal 
health.

 
Table 4: Sensitivity and Specificity of First-Trimester Ultrasound in Detecting Anomalies 

Diagnostic Accuracy Parameter Percentage (%) 
Sensitivity 83.3% 
Specificity 90% 
 
The sensitivity (83.3%) suggests that first-trimester 
ultrasound is effective in detecting fetal anomalies. 
The specificity (90%) indicates that the ultrasound 
correctly identified normal pregnancies with high 
accuracy. 

Discussion 

Importance of Early Ultrasound Screening in 
Detecting Congenital Anomalies: This study 
emphasizes the importance of first-trimester 
ultrasonography screening for congenital 
abnormalities. First-trimester prenatal ultrasound 
imaging can reveal anatomical anomalies, nuchal 
translucency thickness, and genetic or 
chromosomal illness indications. The early 
diagnosis of these disorders allows doctors to 
recommend amniocentesis, CVS, or non-invasive 
prenatal testing to parents. The majority of patients 
had abnormal ultrasounds, the study found.  

Increased nuchal translucency was a common 
indication. This supports nuchal translucency 
measures for screening chromosomal disorders 
such trisomy 13, Down syndrome (trisomy 21), and 
Edwards’s syndrome. First-trimester ultrasound 
screening can detect neural tube defects, congenital 
heart disease, and skeletal deformities better than 
prenatal screenings. Early detection of these 
disorders improves pregnancy treatment, including 
exploring alternate pregnancy options in severe 
cases, newborn care, and intrauterine operations. 

Comparison with Previous Studies on First-
Trimester Screening Effectiveness: This study 
confirms previous findings on first-trimester 

ultrasonography screening. Research indicates that 
adding biochemical markers such β-hCG and 
PAPP-A to first-trimester ultrasound can enhance 
fetal abnormality diagnosis rates. [17] Identified 
90% of Down syndrome cases with a 5% false-
positive rate using nuchal translucency, mother age, 
and biochemical markers. [18] Found that 
ultrasound symptoms such abnormal ductus 
venosus flow, tricuspid regurgitation, and nasal 
bone absence improve first-trimester screening. 
These earlier studies coincide with the current 
results, which showed 83.3% sensitivity and 90% 
specificity for prenatal anomalies. Ultrasound 
findings were the main focus of this study, but 
biochemical indications could increase screening 
accuracy. AI-assisted ultrasound interpretation may 
improve prenatal abnormality detection by 
lowering human error and improving accuracy. 

Challenges and Limitations: A 30-case research 
makes it hard to draw conclusions. We need larger, 
multicentric trials to make first-trimester 
ultrasonography screening accurate and predictive 
in different demographics. Due to the retrospective 
nature of the study, medical records may have 
inaccuracies or missing information. A prospective 
trial using standard methods could improve data 
management and analysis.  

Biochemical screening tests enhance diagnostic 
accuracy, although this study solely analyzed 
ultrasound data. Further studies should use a 
combination strategy to assess risk more 
thoroughly. We investigated for correlations 
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between the first ultrasound and pregnancy 
outcomes, but we didn't include postpartum data.  

The clinical importance of first-trimester 
ultrasonography data depends on postnatal 
outcomes and neonatal growth. Resolving these 
difficulties in future studies could improve 
screening and early fetal anomaly diagnosis. 

Implications for Clinical Practice and the Need 
for Follow-Up Diagnostic Procedures: The 
study's findings affect medicine. First-trimester 
ultrasound screening should be standard prenatal 
care because to its high sensitivity and specificity. 
Instead of worrying about false-positive results or 
stress from abnormal findings, pregnant parents 
should always get additional testing. Blood tests for 
common chromosomal disorders are accurate. 
Genetic exploration with conclusive results. 
Examined the developing fetal body between 18 
and 22 weeks. Recommended for early ultrasounds 
that suggest congenital heart problems. A 
organized follow-up plan ensures high-risk 
pregnancies receive proper treatment, improving 
perinatal outcomes. Prenatal screening programs 
that include genetic counseling can help parents 
understand their options and make informed 
pregnancy decisions. 

Conclusion 

First-trimester ultrasound screening is critical to 
modern prenatal treatment because it offers early 
fetal growth information. This study shows its 
importance in early congenital abnormality 
detection, which helps doctors and pregnant parents 
make educated decisions. The results suggest that 
first-trimester structural, growth, and nuchal 
translucency testing can detect prenatal illnesses 
and chromosomal abnormalities. Ultrasound 
screening in the first trimester is helpful but can't 
substitute a doctor's visit.  

Diagnostic confirmation often requires additional 
testing. CVS, amniocentesis, second-trimester 
abnormality scans, and NIPT are examples. First-
trimester ultrasonography offers good sensitivity 
and specificity for fetal abnormality diagnosis, 
although biochemical markers and genetic testing 
could improve its predictive value. Although the 
results were valuable, the study's retrospective 
design and small sample size may have limited 
generalizability. Future research should employ 
prospective methods and involve more sites to 
confirm and enhance screening methods. Genetic 
screening, ultrasound interpretation with artificial 
intelligence, and other imaging technology can 
improve prenatal abnormality diagnosis. 
Comprehensive first-trimester ultrasound screening 
enhances perinatal outcomes and pregnancy 
management, therefore it should remain part of 
prenatal care. Strengthening screening criteria, 
integrating multidisciplinary techniques, and 

following up on abnormal findings improve 
maternal-fetal health and clinical decision-making. 
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