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ABSTRACT

Objective: Early identification of perinatal anomalies remains a central goal in contemporary prenatal care due to its
influence on pregnancy management and neonatal outcomes. The present study aimed to evaluate the effectiveness of
early prenatal assessment in detecting perinatal anomalies and to examine detection patterns across gestational age
intervals within a routine clinical setting.

Methods: A prospective observational study was conducted at a tertiary perinatal care centre. Pregnant women with
singleton pregnancies presenting during early gestation were enrolled consecutively. Maternal demographics and
gestational age were recorded at assessment. Perinatal anomalies were classified by organ system and clinical severity.
Outcomes included anomaly detection, gestational age at detection, and confirmation status on follow-up. Descriptive
statistical analysis was applied to summarise findings.

Results: A total of 180 pregnancies were analysed. Perinatal anomalies were identified in 41 cases, with central nervous
system and cardiovascular anomalies representing the most frequent categories. Early gestational assessment
demonstrated high confirmation rates for detected anomalies. Detection rates were highest during the earliest gestational
interval and declined as gestational age advanced. The majority of detected anomalies were confirmed on follow-up
evaluation, supporting diagnostic reliability during early assessment.

Conclusion: Early prenatal assessment facilitated effective detection of clinically relevant perinatal anomalies and
demonstrated higher diagnostic yield during early gestation. These findings supported the integration of early anomaly
assessment into routine perinatal care to enhance diagnostic preparedness and clinical decision-making.
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INTRODUCTION

Perinatal anomalies represent a serious problem in contemporary obstetric and neonatal practice, leading to considerable
morbidity of fetuses, neonatal mortality, and developmental impairment in the long term.! Both structural and functional
developmental abnormalities that develop in fetal life affect the outcome of pregnancy, delivery plans, neonatal care, and
a lifetime health trajectory.? Errors in the central nervous system, cardiovascular system, skeletal structures, and visceral
organs are a significant percentage of adverse perinatal outcomes experienced all over the world.? Early prenatal diagnosis
facilitates effective parental counselling, specific antenatal care, and early referral to specialised perinatal facilities, which
minimises the complications that are avoidable and enhances the survival of the newborns.* As more and more weight
has been given to preventive and accuracy-focused obstetrics, precise early diagnosis has become a primary goal of
perinatal medicine.

The imaging of fetuses has advanced from its simplicity to extensive anatomical and functional evaluation at gestational
stages.’ Screening during the second trimester of pregnancy created a standardised approach to prenatal diagnosis, but
new technological opportunities have gradually expanded diagnosis opportunities into earlier trimesters.® High-frequency
transducers, better spatial resolution and optimised imaging protocols are some of the innovations that have enhanced the
visualisation of complex fetal structures.” Simultaneously, adjunct modalities like fetal magnetic resonance imaging have
helped to increase the level of confidence of diagnostics in complicated or unclear cases, especially of neurological and
thoracoabdominal defects.® This change is one of the transitions to anticipatory diagnosis, interdisciplinary integration,
and personalised perinatal care planning.

Genetics and Molecular Research 25 (7s): 2026 1


mailto:vadugurirahul@gmail.com
mailto:vineeta.bims@gmail.com
mailto:somesharavindan@gmail.com
mailto:drashish07@rediffmail.com
mailto:sachinkapse4@yahoo.co.in
mailto:dratul2017bly@gmail.com

The use of high-resolution ultrasound has become a primary device in modern prenatal diagnostics, and it provides a
high-quality image and better definition of fetal anatomy in the early gestation period. ° The technological improvement
of ultrasound enables the examination of the neurodevelopmental indicators, cardiac morphology, and placental and fetal
growth patterns with the growing accuracy of the diagnosis.!? High-resolution ultrasound used early on in the gestation
period also helps in the detection of minor structural anomalies that may not be detected at a later pregnancy stage.'! Its
non-invasive aspect, real-time imaging effects, affordability, and its prevalence enhance ultrasound as the major aid in
routine prenatal screening and focused fetal evaluation.!? High-resolution ultrasound is based on these properties and
therefore constitutes a basis for early detection of perinatal anomalies in clinical practice. '*Although these are the
benefits, the early diagnosis of perinatal anomalies is still being challenged by various factors in clinical practice.'*
Diagnostic accuracy during the first trimester is still influenced by gestational age at screening, fetal position, maternal
factors, and operator skill, which affects a uniform diagnostic result in different healthcare facilities. !°

The growing sophistication of fetal assessment and the requirement to improve the sensitivity of the diagnostic methods
have also raised the demand to standardise early fetal screening strategies to balance sensitivity with clinical feasibility. '
The comprehensive assessment of the fetus has proven to hold promising diagnostic potential; its systematic application
still faces constraints due to the training requirements and resource accessibility, especially in low-resource settings.!’
The state-of-the-art imaging and analytical technologies are growing and broadening the diagnostic frontier of early
prenatal assessment.'® Enhanced evaluation of fetal cardiac function and central nervous system development has
demonstrated improved characterisation of complex anomalies during early gestation.!® Routine ultrasound screening
during the late first trimester has further shown potential in identifying non-chromosomal abnormalities earlier than
traditionally expected.?’ These advancements underscore the importance of systematically evaluating the clinical
contribution of high-resolution ultrasound in early perinatal anomaly detection. Addressing existing diagnostic gaps
through evidence-based assessment remains essential for optimising early perinatal care and improving pregnancy
outcomes.

There is an advancement in technology, but inconsistency is still observed in the timely diagnosis of perinatal defects in
clinical practices. The quality of diagnostic diagnoses is also dependent on gestational age, experience of operators,
quality of equipment and institutional screening guidelines. Minor anomalies are likely to have changing morphological
appearances that make early interpretation hard. The lack of consistency in the integration of high-resolution ultrasound
into the early screening pathways restricts the consistency in the adoption, and the differences between the reported
diagnostic performance and routine clinical outcomes are not yet eliminated. These challenges need to be addressed to
examine the strategies of diagnostics and enhance the early perinatal care.

Objectives of the Study

1. To evaluate the effectiveness of high-resolution ultrasound in detecting early perinatal anomalies during routine
prenatal assessment.

2. To assess the clinical contribution of high-resolution ultrasound findings in supporting early perinatal risk stratification
and prenatal management decisions.

MATERIALS AND METHODS

Study Design and Setting

The study design adopted was a potential observational study that was aimed at evaluating the early identification of
perinatal anomalies in the context of normal prenatal care. The research was carried out in a tertiary perinatal care unit,
which offered full obstetric and fetal evaluation services. The study period was predetermined, and data collection was
done by enrolling eligible pregnant women undergoing regular prenatal checkups. The clinical environment facilitated
standardised procedures in the diagnosis and multidisciplinary control. This was designed to provide systematic
observation of prenatal outcomes in clinical circumstances in the natural setting, but not subject to interventional bias.

Study Population

The population used in the study included pregnant women who came to seek a routine prenatal check-up at the early
stage of gestation. The respondents were recruited sequentially to minimise selection bias. Maternal demographic data,
obstetric history and the gestational age were noted at enrolment. The eligibility was defined within the set criteria to
ensure uniformity of the research cohort. Only the pregnancies that passed the eligibility criteria and were followed up
were finally analysed. Informed consent was provided to all the participants with their willingness to participate in the
study, and confidentiality was guaranteed throughout the study.

Inclusion Criteria

The study involved pregnant women who tested positive for singleton pregnancies and who attended early gestation. They
had to be participants having an established gestational age, which was established by standard obstetric examination.
Women who attended the planned prenatal check-ups and postnatal check-ups were said to be eligible. There were low-
risk and high-risk pregnancies to represent normal clinical practice. The cases were only included in the study where there
were complete clinical records to facilitate proper outcome evaluation.

Exclusion Criteria

Multiple gestation pregnancies were not accepted because of high levels of diagnostic challenges. Cases that had been
confirmed to have chromosomal abnormalities in the past were not considered. The participants who had missing clinical
records, were lost to follow-up, or had missing prenatal assessment data were not analysed. Pregnancies with severe
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maternal conditions that hampered regular prenatal care were also eliminated. The criteria were used in order to have
diagnostic consistency and reliability among the study population.

Timing of Fetal Assessment

Early gestational fetal assessment was done in line with the routine prenatal care programs. All participants had to record
their gestational age at the time of evaluation. There are early tests aimed at measuring structural abnormalities that are
observable in the early part of fetal growth. Follow-ups were done at the clinical discretion to clarify or validate suspected
results. Such a timing plan enabled the evaluation of the possibilities of early detection and was consistent with the usual
practice of prenatal monitoring.

Classification of Perinatal Anomalies

Perinatal anomalies that were identified were categorised based on the organ system affected, and these included
neurological, cardiovascular, musculoskeletal, gastrointestinal, genitourinary and thoracic. Classification was done by
using accepted prenatal diagnostic models in order to be consistent. Additional classification was done according to the
severity of clinical anomalies and the perinatal consequences that they might cause. In the instance of several anomalies,
the conditions were recorded separately. This has formed a systematic classification to analyse the anomaly patterns and
clinical relevance.

Outcome Measures

The results of the study had been established before the data gathering. The main findings were that perinatal structural
anomalies in the early gestation period were identified in the initial stage of prenatal assessment, which were confirmed
in the follow-up evaluation or clinical records. The secondary outcomes were the gestational age at which anomalies were
identified, the distribution of anomalies in the main systems of fetal organs, and the proportion of follow-up
recommendations or choices on a referral based on early anomaly detection. The choice of these outcome measures was
based on the need to measure diagnostic effectiveness and clinical relevance of early perinatal anomaly detection.

Statistical Analysis

The statistical analysis was done by use of normal statistical software. Maternal characteristics, gestational age and
anomaly distribution were summarised using descriptive statistics. Frequencies and percentages were used to show the
categorical variables, whereas mean and standard deviation were used to show the continuous variables. Confidence
intervals were used to calculate the detection rates. To determine differences in gestation age groups, comparative analyses
were done. The analysis used a predetermined degree of statistical significance.

RESULTS

Baseline Maternal and Fetal Profile of the Study Cohort

The baseline maternal and fetal characteristics of 180 pregnancies included in the study. The cohort was represented by
the women who were assessed in early gestation, and this gave a uniform time frame of evaluation as indicated in Table
1. Pregnancies were all singleton, and this guaranteed homogeneity of gestational status. The population used in the study
included both the high risk and low-risk pregnancies, and this ensured that the stratification could be meaningfully applied
in the analysis. The table presented a brief description of the demographic and clinical profiles of the pregnancies provided
as a preliminary outline of the following maternal and fetal outcome analyses.

Table 1. Maternal and Fetal Baseline Characteristics (n = 180)

Characteristic Value
Mean maternal age (years) 28.6+4.9
Gestational age at assessment (weeks) 13.2+£1.8
Singleton pregnancies 180 (100%)
High-risk pregnancies 62 (34.4%)
Low-risk pregnancies 118 (65.6%)

Pattern and Distribution of Identified Perinatal Anomalies

The perinatal anomalies were 41 cases that were not distributed equally across fetal organ systems. Abnormalities of the
central nervous system occupied the topmost position, and cardiovascular defects occupied second position, which
indicates the prevalence of neurologic and cardiac abnormalities, as indicated in Table 2. The musculoskeletal anomaly
was significant, and the genitourinary anomaly was less common. There were relatively fewer gastrointestinal and
thoracic anomalies among the study population. The cumulative distribution was more typical of large structural
anomalies as compared to minor ailments. This trend emphasised the clinical significance of prenatal evaluation in the
detection of trends in organ formation during the initial stages of gestation.

Table 2. Distribution of Detected Perinatal Anomalies (n = 41)

Organ System Number of Cases Percentage (%)
Central nervous system 12 29.3
Cardiovascular system 10 24.4
Musculoskeletal system 8 19.5
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Genitourinary system 6 14.6
Gastrointestinal system 3 7.3
Thoracic anomalies 2 4.9
Total 41 100

Confirmation Patterns Following Early Prenatal Anomaly Detection

The frequency of perinatal anomalies between confirmed and unconfirmed cases in the aftermath of early prenatal
assessment. Figure 1 shows that a considerably large proportion of cases were registered as confirmed compared to those
that were not confirmed. The largest number of anomalies detected were confirmed cases, which showed that there was
high diagnostic reliability during early gestational examination. Conversely, the low percentage of cases that were not
confirmed during follow-up evaluation is indicative of the constraints related to subtle or changing anatomical
characteristics in a young fetus. The early diagnosis was mostly related to confirmed findings, which proved the efficiency
of early prenatal diagnosis assessment in detecting clinically significant perinatal abnormalities.
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Figure 2. Diagnostic Confirmation of Detected Perinatal Anomalies

Gestational Variation in Early Perinatal Anomaly Detection Rates

The rates of detection of perinatal anomalies are distributed across various gestational age groups of prenatal assessment.
The highest rate of detection was recorded in the initial gestational window, which implies greater detection of anomalies
in early stages of fetal development, as illustrated in Figure 2. There was a progressive decreasing trend in the detection
with the increasing gestation age, indicating the changes in anatomical visibility and presentation of anomalies with age.
The medium period of gestation showed average levels of detection, whereas the lowest levels were at the end of fifteen
weeks of gestation. This tendency emphasised the clinical value of at-risk assessment in the gestation period to achieve
the optimal outcome in the detection of perinatal anomalies.
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Figure 2. Gestational Age-Wise Detection of Perinatal Anomalies

Genetics and Molecular Research 25 (7s): 2026 4



DISCUSSION

The study revealed that early prenatal evaluation was able to identify perinatal anomalies in a normal clinical practice
setting. Baseline factors depicted that the population of singleton pregnancies was representative and that a significant
percentage of the population underwent early pregnancy assessments, which indicated the effectiveness of early screening
practices (Table 1). The presence of a wide range of anomalies was detected, and cardiovascular and central nervous
system anomalies took the most significant proportions (Table 2). Early diagnostic assessment was observed to be reliable,
as indicated by high confirmation rates after early detection (Figure 1). Also, the highest rates of detection were observed
at the first gestational window and decreased with gestational age (Figure 2). These results highlighted the importance of
early gestational assessment as a way of improving the diagnostic outcome and clinical readiness.

Perinatal anomalies are significant issues whose early detection has significant consequences in clinical decision-making
and prenatal care. Practical diagnosis was made in time, promoting individualised counselling, risk classification and
referral to specialised perinatal services. Early gestation detecting significant structural abnormalities also had the
possibility of preemptive planning of pregnancy monitoring, delivery planning and neonatal needs. Early diagnosis was
also useful in providing psychosocial help and enlightening parents. In the regular prenatal practice, the early detection
of abnormalities enhanced continuity of care and enhanced coordination between obstetric, neonatal and subspecialty
teams. These clinical implications affirm the need to incorporate the early anomaly evaluation into the regular modes of
perinatal care.

The results were consistent with the existing literature, which showed better fetal condition diagnosis by the use of
superior prenatal imaging methods. In the literature, the improved visualisation of gastrointestinal and alimentary tract
abnormalities with the help of modern ultrasound techniques was described, and it confirms the early detection of
structural pathology.?' The studies evaluating cortical maturation and fetal growth retardation pointed to the utility of
high-resolution imaging in identifying minor developmental changes to supplement the evaluation of early anomalies.?
The studies of the first trimester of cardiac imaging revealed better identification of congenital heart disease in early
gestation, which is in accordance with the high rates of cardiovascular anomalies in the current study.?* The research
studying umbilical cord and placental measurement strengthened the general application of advanced imaging in fetal
evaluation.”* New studies that involved the use of artificial intelligence also hinted at the possibility of further
enhancement of the earlier identification of abnormalities in the brain. 2

One of the strongest aspects of early prenatal imaging was its non-invasive nature, real-time evaluation and its flexibility
in everyday clinical practice. The visualisation with high resolution allowed a thorough appraisal of growing fetal
structures in the initial stages of gestation, which could be used in the detection of major and progressive anomalies. The
method allowed repeated measures that were radiation-free, and it was highly available in different clinical practices. Its
implementation into routine prenatal processes enabled early abnormalities to be identified without causing more process
overhead. This cohort of strengths played a role in the attainment of high confirmation rates after early detection, and the
clinical utility of early prenatal imaging in perinatal medicine was strengthened.

Several constraints were to be taken into account. The research was held in one tertiary care facility, which can be one of
the reasons why it cannot be generalised to other healthcare environments. Prenatal imaging variability may be operator-
dependent and thus affect detection rates. Some anomalies have subtle or progressive morphological shapes but might not
have been detectable in early gestation, and this has added to non-confirmed results. Not all cases were provided with the
longer-term postnatal follow-up, which may have restricted the ability to verify the outcomes. Despite these constraints,
the validity of outcomes was reinforced by the structured approach to the study and the representative cohort.

Future studies ought to be multicenter research to confirm the results on early detection in a heterogeneous population
and clinical setting. Emerging technologies, such as the use of artificial intelligence to analyse images, can be more
integrated to increase diagnostic accuracy in the early gestation stage. Neurodevelopmental and neonatal longitudinal
studies to determine the outcomes of early anomaly detection would be of great assistance in terms of the clinical impact
over time. Consistency and diagnostic performance can also be enhanced by standardisation of early screening procedures
and training programs. Through further innovation in fetal imaging, more enhancement is anticipated to be made in
precision-based perinatal care.

CONCLUSION

The study provided evidence that early prenatal assessment played a significant role in the identification of perinatal
anomalies within routine clinical care. Early identification of abnormalities showed excellent diagnostic value and a high
confirmatory rate of follow-up evaluation. The abnormalities identified were mostly of the central nervous system and
the cardiovascular structures, which are prevalent patterns of abnormalities with clinically significant perinatal outcomes.
The difference in the rate of detection at different gestational ages also highlighted the significance of timely diagnostic
assessment. The results were that the early gestational evaluation does significantly enhance the timeliness and precision
of the detection of perinatal deviations and the general diagnostic procedure. Early detection of the abnormalities has far-
reaching implications for perinatal care. Early pregnancy detection is beneficial to informed prenatal counselling, proper
surveillance planning, and referral to specialised care services. Early detection of abnormal conditions leads to improved
interdisciplinary pregnancy, delivery, and neonatal care models. The application of early anomaly assessment within the
normal prenatal care practice enhances continuity of care and clinical preparedness of medical practitioners. The results
of these observations highlight the importance of early gestational evaluation in the holistic perinatal practice. The future
research should be to increase the scope of clinical conditions to develop early detection plans to enhance the
generalizability. Diagnostic performance needs to be supported by large-scale, multicenter studies. Also, the neonatal and
developmental outcomes would be followed in the long run, and this would give further insight into the long-term benefits
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of early anomaly detection. Further development of prenatal examination procedures at early stages can be of hope to
attain more outcome-based and precise perinatal care.

REFERENCES

1. Yang QM, Zhang C, Zhang Y'Y, Liu CN. Perspective in diagnostic accuracy of prenatal ultrasound and MRI for
placenta accreta. J] Matern Fetal Neonatal Med. 2025 Dec;38(1):2463401. doi: 10.1080/14767058.2025.2463401. Epub
2025 Feb 23. PMID: 39988362.

2. Moni SS, Moshi JM, Matou-Nasri S, Alotaibi S, Hawsawi YM, Elmobark ME, Hakami AMS, Jeraiby MA, Sulayli
AA, Moafa HN. Advances in Materials Science for Precision Melanoma Therapy: Nanotechnology-Enhanced Drug
Delivery Systems. Pharmaceutics. 2025 Feb 24;17(3):296. doi: 10.3390/pharmaceutics17030296. PMID: 40142960;
PMCID: PMC11945159.

3. Debbink MP, Son SL, Woodward PJ, Kennedy AM. Sonographic Assessment of Fetal Growth Abnormalities.
Radiographics. 2021 Jan-Feb;41(1):268-288. doi: 10.1148/rg.2021200081. Epub 2020 Dec 18. PMID: 33337968.

4. Self A, Papageorghiou AT. Ultrasound Diagnosis of the Small and Large Fetus. Obstet Gynecol Clin North Am. 2021
Jun;48(2):339-357. doi: 10.1016/j.0gc.2021.03.003. PMID: 33972070.

5. Vargas-Rodriguez C, Chimenea A, Antifiolo G, Garcia-Diaz L. Insights into neurosonographic indicators for prenatal
diagnosis of fetal neurological anomalies and cortical development: A systematic review of the literature. Early Hum Dev.
2024 Oct;197:106109. doi: 10.1016/j.earlhumdev.2024.106109. Epub 2024 Aug 26. PMID: 39208705.

6. Sriraam N, Chinta B, Suresh S, Sudharshan S. Ultrasound imaging-based recognition of prenatal anomalies: a
systematic clinical engineering review. Prog Biomed Eng (Bristol). 2024 May 7;6(2). doi: 10.1088/2516-1091/ad3a4b.
PMID: 39655845.

7. Karim JN, Bradburn E, Roberts N, Papageorghiou AT; ACCEPTS study. First-trimester ultrasound detection of fetal
heart anomalies: systematic review and meta-analysis. Ultrasound Obstet Gynecol. 2022 Jan;59(1):11-25. doi:
10.1002/u0g.23740. PMID: 34369613; PMCID: PMC9305869.

8. Kilby MD. The role of next-generation sequencing in the investigation of ultrasound-identified fetal structural
anomalies. BJOG. 2021 Jan;128(2):420-429. doi: 10.1111/1471-0528.16533. PMID: 32975887; PMCID: PMC8607475.
9. Beer M, Schonnagel B, Herrmann J, Klompken S, Schaal M, Kaestner M, Apitz C, Brunner H. Non-invasive pediatric
cardiac imaging-current status and further perspectives. Mol Cell Pediatr. 2022 Dec 28;9(1):21. doi: 10.1186/s40348-022-
00153-z. PMID: 36575291; PMCID: PM(C9794482.

10. Davidson JR, Uus A, Matthew J, Egloff AM, Deprez M, Yardley I, De Coppi P, David A, Carmichael J, Rutherford
MA. Fetal body MRI and its application to fetal and neonatal treatment: an illustrative review. Lancet Child Adolesc
Health. 2021 Jun;5(6):447-458. doi: 10.1016/S2352-4642(20)30313-8. Epub 2021 Mar 12. PMID: 33721554; PMCID:
PMC7614154.

11. Edwards L, Hui L. First and second trimester screening for fetal structural anomalies. Semin Fetal Neonatal Med.
2018 Apr;23(2):102-111. doi: 10.1016/.siny.2017.11.005. Epub 2017 Dec 9. PMID: 29233624.

12. Tissot C, Singh Y. Neonatal functional echocardiography. Curr Opin Pediatr. 2020 Apr;32(2):235-244. doi:
10.1097/MOP.0000000000000887. PMID: 32068595.

13. ENSO Working Group. Role of prenatal magnetic resonance imaging in fetuses with isolated mild or moderate
ventriculomegaly in the era of neurosonography: international multicenter study. Ultrasound Obstet Gynecol. 2020
Sep;56(3):340-347. doi: 10.1002/u0g.21974. PMID: 31917496.

14. Linh LT, Duc NM, Nhung NH, My TT, Luu DT, Lenh BV. Detecting Fetal Central Nervous System Anomalies Using
Magnetic Resonance Imaging and Ultrasound. Med Arch. 2021 Feb;75(1):45-49. doi: 10.5455/medarh.2021.75.45-49.
PMID: 34012199; PMCID: PMC8116073.

15. Wataganara T, Ebrashy A, Aliyu LD, Moreira de Sa RA, Pooh R, Kurjak A, Sen C, Adra A, Stanojevic M. Fetal
magnetic resonance imaging and ultrasound. J Perinat Med. 2016 Jul 1;44(5):533-42. doi: 10.1515/jpm-2015-0226.
PMID: 27092644.

16. Nawapun K, Phithakwatchara N, Jaingam S, Viboonchart S, Mongkolchat N, Wataganara T. Advanced ultrasound for
prenatal interventions. Ultrasonography. 2018 Jul;37(3):200-210. doi: 10.14366/usg.18011. Epub 2018 May 2. PMID:
29852543; PMCID: PMC6044223.

17. Dawood Y, Buijtendijk MFJ, Shah H, Smit JA, Jacobs K, Hagoort J, Oostra RJ, Bourne T, van den Hoff MJB, de
Bakker BS. Imaging fetal anatomy. Semin Cell Dev Biol. 2022 Nov;131:78-92. doi: 10.1016/j.semcdb.2022.02.023. Epub
2022 Mar 10. PMID: 35282997.

18.Nevo O, Brown R, Glanc P, Lim K. No. 352-Technical Update: The Role of Early Comprehensive Fetal Anatomy
Ultrasound Examination. J Obstet Gynaecol Can. 2017 Dec;39(12):1203-1211. doi: 10.1016/j.jogc.2017.06.031. PMID:
29197487.

19. Kiihle H, Cho SKS, Barber N, Goolaub DS, Darby JRT, Morrison JL, Haller C, Sun L, Seed M. Advanced imaging of
fetal cardiac function. Front Cardiovasc Med. 2023 May 23;10:1206138. DoiON T: 10.3389/fcvm.2023.1206138. PMID:
37288263; PMCID: PMC10242056.

20. Syngelaki A, Hammami A, Bower S, Zidere V, Akolekar R, Nicolaides KH. Diagnosis of fetal non-chromosomal
abnormalities on routine ultrasound examination at 11-13 weeks' gestation. Ultrasound Obstet Gynecol. 2019
Oct;54(4):468-476. doi: 10.1002/u0g.20844. PMID: 31408229.

21. Wolder D, Swat A, Wolak P, Zmelonek-Znamirowska A, Biatek K, Rokita W, Kaczmarek P, Swiercz G. Enhanced
Diagnostic Capabilities: Ultrasound Imaging of Fetal Alimentary Tract Obstruction with Advanced Imaging
Technologies. Am J Case Rep. 2024 Mar 6;25:€943419. doi: 10.12659/AJCR.943419. PMID: 38444155; PMCID:
PMC10928950.

Genetics and Molecular Research 25 (7s): 2026 6



22.Huang S, Kong L, Bai S, Xu Q, Zhang K, Zhang X, Chen G, Zhao M. Assessing the impact of fetal growth restriction
using high-resolution MRI: a comprehensive cortical analysis. BMC Pregnancy Childbirth. 2025 Oct 21;25(1):1115. doi:
10.1186/512884-025-07746-2. PMID: 41120920; PMCID: PMC12539115.

23. Ximenes RS, Bravo-Valenzuela NJ, Pares DBS, Araujo Junior E. The use of cardiac ultrasound imaging in first-
trimester prenatal diagnosis of congenital heart diseases. J Clin Ultrasound. 2023 Feb;51(2):225-239. doi:
10.1002/jcu.23330. Epub 2022 Dec 5. PMID: 36468264.

24. Krzyzanowski A, Kwiatek M, Ggca T, Stupak A, Kwasniewska A. Modern Ultrasonography of the Umbilical Cord:
Prenatal Diagnosis of Umbilical Cord Abnormalities and Assessment of Fetal Wellbeing. Med Sci Monit. 2019 Apr
30;25:3170-3180. doi: 10.12659/MSM.913762. PMID: 31036798; PMCID: PMC6505057.

25. Yeganegi M, Danaei M, Azizi S, Jayervand F, Bahrami R, Dastgheib SA, Rashnavadi H, Masoudi A, Shiri A, Aghili
K, Noorishadkam M, Neamatzadeh H. Research advancements in the Use of artificial intelligence for prenatal diagnosis
of neural tube defects. Front Pediatr. 2025 Apr 17;13:1514447. doi: 10.3389/fped.2025.1514447. PMID: 40313675;
PMCID: PMC12043698.

Genetics and Molecular Research 25 (7s): 2026 7



