
PRENATAL DIAGNOSIS IN THE MODERN ERA 

1. Large prospective studies have demonstrated an improvement in  

 

DETECTION RATE FOR TRISOMY 21 FROM 77% FOR NT ALONE  

 

2. FALSE POSITIVE rate of NT 4.7% 

 

 

3. COMBINED FIRST TRIMESTER TEST which uses the  measurement of NT and placental 

protein markers 

(free b-hCG and pregnancy-associated plasma protein A) detection rate 80- 90% 

 

4.  COMBINED FIRST TRIMESTER TEST - false positive rate of approximately 5%). 

 

5. The Health Technology Assessment of Antenatal Screening for Down’s Syndrome published 

in 2003, showed that an integrated test using first and second trimester measurements 

offered the best overall performance 

6. INTEGRATED TESTING:  (FALSE POSITIVE RATE OF 1.2% FOR 

 

                                            DETECTION RATE OF 85%); however, to 

7. To allow women the choice of a first trimester test, it recommended the combined test 

8. ROLE OF INTEGRATED FIRST TRIMESTER ASSESSMENT (based on nicolaides inverted 

model) 

 

 considers maternal characteristics and obstetric history with ultrasound and 

biochemical testing of maternal blood  to stratify women into low- or high risk 

 

 majority of pregnancies  follow reduced schedule of antenatal care comprising of 

first trimester assessment 12wks,  a mid-trimester scan 20wks and then maternal 

and fetal wellbeing checks at 37 and 41 weeks of gestation. 

 High specialised care between 12 and 34 weeks of gestation to try to predict and 

manage potential complications. 

 risk of complications such as miscarriage, preterm delivery, pre-eclampsia and fetal 

growth restriction can be ascertained 

  



9. All patients to be offered aneuploidy screening, with maternal serum free b-hCG and PAPP-A 

at 9–10 weeks followed by fetal NT at 12 wks. 

 

10. low PAPP-A is associated with an increased risk of miscarriage and stillbirth 

 

 

11. would enable classification of pregnancies  into high, intermediate or low risk 

 

12. Those intermediate in risk are reclassified as high or low risk after a second ultrasound scan 

that includes assessment of the nasal bone,  blood flow in the hepatic artery, ductus 

venosus and across the tricuspid valve 

 

 

13. Those with high risk of preterm birth would also have first trimester measurement of 

cervical length 

 

14.  To predict preeclampsia and fetal growth restriction - A uterine artery Doppler and mean 

arterial blood pressure would be used . 

 

 

15. measurement of sex hormone-binding globulin and adiponectin levels, as they are 

associated with the risk of gestational diabetes 

 

16. If an anomaly is detected, appropriate follow-up in terms of further imaging (that is,detailed 

ultrasound with or without [MRI])  or fetal karyotyping could be considered as appropriate.  

17. ultrasound scanning can only provide screening for chromosomal anomalies. 

 

18. INVASIVE TESTING = chorionic villus testing (CVS) between 11 and 14 weeks of gestation and 

amniocentesis from 15 weeks, are the only way to examine fetal cells and ultimately the 

chromosomal complement of the fetus.  

 

 

19. Karyotyping, where the number and microscopic appearance of the chromosomes could be 

ascertained, was traditionally used.  

20. Testing has subsequently developed to include both more targeted analysis, such as 

fluorescence in situ hybridisation (FISH), and more detailed analysis through the use of 

chromosomal microarray (CMA), also known as array comparative genomic hybridisation 

(aCGH).  

 

21. This molecular cytogenic technology has an advantage over karyotyping in that it can obtain 

a greater level of detail regarding chromosome aberrations 

 

 

22. highest resolution for conventional karyotyping by Giesma banding is 3 Mb 

23. but for FISH this is 1–2 Mb 



24. 1 kb for aCGH.  

25. aCGH is good at identifying aneuploidy and unbalanced chromosome rearrangements,  

26. DISADVANTAGE = does not identify truly BALANCED TRANSLOCATIONS,  

LOW-LEVEL MOSAICISM & TRIPLOIDY.  

27. CMA The problem can be overcome by analysing much smaller DNA changes that affect only 

one nucleotide base, known as single nucleotide polymorphisms (SNPs) (so called SNP-

based CMA). 

28. CMicArray can find copy number variants (alterations to large regions of the DNA of a 

genome) of which the significance is not known, termed variations of unknown significance. 

29. CMA can facilitate the diagnosis of clinically relevant deletions or duplications in 3–6% of 

fetuses with an apparently normal karyotype, particularly those with a structural 

abnormality. 

30. NEXT GENERATION SEQUENCING (NGS) 

31. The use of NGS, a group of high-throughput DNA sequencing technologies, has enabled the 

interogation of the genome to the gene level.  

32. In this setting, exome sequencing (focused evaluation of the coding regions of the genome) 

is often favoured as this 1–2% of the genome is where 85% of gene anomalies reside.  

33. Invasive testing  for fetal anomaly using exome sequencing of DNA trios (that is, an affected 

fetus [proband] with both parents) has the ability to provide additional diagnostic genomic 

information in up to 10% of cases, which is supplementary to that of existing microarray 

testing.  

34. It is being evaluated by the Wellcome Trust Health Innovation Challenge Fund Prenatal 

Assessement of Genomes and Exomes (PAGE) study, which aims to recruit 1000 probands 

(as trios) with a prenatal diagnosis of fetal anomaly. 

35. Noninvasive prenatal testing (NIPT)   isolation of cell-free fetal DNA from the maternal 

circulation.  

36. Cell free fetal dna  is present from as early as 6–7 weeks of gestation and in early 

37. pregnancy constitutes approximately 3.4% of the total plasma DNA, rising to 6.2% in late 

pregnancy. 

38. fetal mRNA is also present in the maternal circulation at an early stage, 

39.  it is accepted that the placenta is the predominant source of fetal nucleic acid  

40. NIPT has therefore focused on diagnosis of paternally inherited traits for which the mother 

and fetus were discordant, including Rhesus (Rh) status and fetal gender determination. 

41. Noninvasive prenatal fetal Rh status determination has dramatically altered the 

management of pregnancies in women who are Rh D negative. Comprehensive polymerase 

chain reaction (PCR) Rh D genotyping tests have been developed and led to the introduction 

of routine NIPT for fetal Rh status for all Rh-negative women 

42. Noninvasive detection of fetal gender also employs PCR, for the detection of DNA sequences 

from the Y chromosome in maternal plasma 

43. has a high sensitivity (95.4%) and specificity (98.6%). 

44. If performed at 7 weeks it maintained sensitivity and specificity of 95%  

45.  Detects pregnancies at risk of X-linked conditions, such as haemophilia, and can avoid the 

need for invasive testing, 



46.  in congenital adrenal hyperplasia,where the side effects of maternal administration of 

steroids (to prevent virilisation of a female fetus) can be avoided where the fetus is 

confirmed to be male.  

47. Similarly, immediate neonatal management in cases where ultrasound has suggested 

ambiguous genitalia can be improved by NIPT of fetal gender. 

48. its use for fetal sex selection and therefore the  issue of the ethical basis for offering this test 

for anything other than medical indications 

49. RAPID has shown the ability to detect or exclude paternal inherited or de novo mutations for 

autosomal dominant conditions, such as skeletal dysplasias (Thanatophoric dysplasia, 

achondroplasia, Apert and Crouzon syndromes), torsion dystonia, Huntington’s disease and 

myotonic dystrophy;  

50. And  autosomal recessive conditions where the parents carry different mutations: cystic 

fibrosis, b-thalassaemia and congenital adrenal hyperplasia. 

51.  The translation of noninvasive prenatal diagnosis for single gene disorders into a 

clinicalsetting (NIPSIGEN) study is an ongoing project looking at other single gene disorders, 

such as Becker and Duchenne muscular dystrophy.  

52. RAPID includes parallel evaluation of the cost-effectiveness, patient acceptability, ethical, 

legal and social aspects of NIPT 

53. For NIPT to be feasible, sufficient cell-free fetal DNA must be present in the total cell-free 

DNA population analysed; for aneuploidy detection this is 4%. 

54. Shotgun sequencing allows analysis of sequences longer than 1000 base pairs and was 

therefore one of the first technologies to enable full genome sequencing. 

55.  MPS is a form of high-throughput or NGS that can decode the sequences of milllions of 

short DNA molecules (up to hundreds of base pairs) at a time and is used in PNDT 

56. test failures rates are approximately 3%. 

57. These are known to increase with rising maternal BMI, presence of maternal chromosomal 

abnormalities and placental mosaicism, as well as in pregnancies complicated by single twin 

demise. 

58. MPS has been shown to be able to detect 99% of fetuses with Down syndrome, for a false 

positive rate of less than 1% 

59. Detection of  13 and 18 was less successful 92% 

60. MPS for NIPT of chromosomes 13, 18, 21 and monosomy X for a period of 6 months in 2012, 

has confirmed low false positive (0.2%) and false negative (0.5%) rates 

61. Fetal mri MRI can provide an important adjunct in imaging, as MRI can offer superior soft 

tissue contrast resolution for a range of structural anomalies 

62. Like congenital diaphragmatic hernia (where identification of the fetal liver in the thorax is 

useful to enable detailed counselling regarding prognosis) and oligohydramnios. 

63. MRI can assist in the prenatal diagnosis of placenta accreta. 

64.  Most commonly, fMRI is used to assist with diagnosing CNS anomalies and the Health 

Technology Assessment Programme-funded Magnetic Resonance Imaging to Enhance the 

Diagnosis of Fetal Developmental Brain Abnormalities in Utero (MERIDIAN) study is currently 

assessing the diagnostic accuracy achieved with MRI compared with that achieved 

by the preceding detailed ultrasound examination. 

65. MRIUS fusion imaging  has the advantage that the realtime and doppler capabilites of 

ultrasound can complement  highly contrasted MRI images to allow improved prenatal 



diagnosis, particularly of vascular abnormalities such as Vein of Galen aneurysms, as well as 

lesions traditionally poorly visualised by ultrasound, including lung masses and cerebral 

lesions in tuberous sclerosis. 

66. visualising the vasculature of a monochorionic twin placenta in the treatment of twin-twin 

transfusion syndrome (TTTS). 

67. Fetal therapy, including  laser treatment for TTTS, in utero transfusion for fetal anaemia and 

prenatal surgery for myelomeningocele and congenital diaphragmatic hernia 

 

 

 

 

 

 

 


