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Genetic testing analysis and clinical value of 81 cases of prenatal ultrasound diagnosis of
fetal abnormalities

WANG Yongmei'” , WU Yun', ZHOU Ting', YANG Ling', ZHANG Qinxin’

'Department of Ultrasound , *Genetic Medicine Center, the Affiliated Obstetrics and Gynaecology Hospital of Nanjing
Medical University(Nanjing Maternity and Child Health Care Hospital) , Nanjing 210004, China

[Abstract] Objective: To investigate the value of whole exome sequencing (WES) in cases of fetal abnormalities diagnosed by
prenatal ultrasound (including structural malformations and soft markers) where chromosome microarray analysis (CMA) failed to
clarify the cause. Methods: A total of 81 fetuses were selected from the Department of Ultrasound at the Affiliated Obstetrics and
Gynaecology Hospital of Nanjing Medical University, who were diagnosed with fetal abnormalities between January 2022 and January
2024. Following genetic counseling, invasive prenatal diagnoses were chosen, and chorionic villus sampling or amniocentesis was
performed for CMA testing, which yielded negative results. WES analysis was then conducted on these samples. The determination of
genetic variants was classified according to the guidelines of the American Society for Medical Genetics and Genomics (ACMG).
Pathogenic and possibly pathogenic variants were categorized as positive results, while clinical significance unknown, benign, and
possibly benign were categorized as negative results. Results: The 81 ultrasound anomalies consisted of 47 (58.02% ) monosystemic
and 34 (41.98% ) multisystemic anomalies. WES detected a total of 14 (17.28% ) positive cases, including 7 cases each of
monosystemic and multisystemic anomalies, while the remaining 67 cases (82.72% ) were negative. The most common ultrasound
abnormalities in positive fetuses were cardiovascular system abnormalities and skeletal system abnormalities, each occurring in 5 cases
(35.71%) , followed by urinary system abnormalities in 4 cases (28.57%). In addition, 2 fetuses had combined nuchal translucency
(NT) thickening at early stage (14.29%) , and multiple abnormalities were found by ultrasound at mid-trimester. Conclusion: Fetuses

with ultrasound anomalies, especially when combined with cardiovascular, skeletal, urinary anomalies or multisystem anomalies, are
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recommended to undergo WES testing if CMA testing fails to clarify the etiology , which may identify new potential causative genes.

[Key words] prenatal ultrasound; prenatal diagnosis; chromosome microarray analysis; whole exome sequencing
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Table 1 Ultrasound finding, gene variants,and pregnancy outcomes in 14 fetuses with positive WES test results

Whether

Number Ultrasound results Gene Mutation site newly Pat.h(.)ge— Sou.rce: of Related diseases Pregnancy
issued nicity variation outcome
1 Increased echogenicity of both kid- ~ PKDI ¢.10993_ No LP Maternal ~ Autosomal dominant pol - Be born
neys; bilateral polycystic kidneys 10994 del yeystic kidney disease
2 Abnormal development of the skel-  FGFR3 ¢.724C>T Yes P - Lethal osteodysplasia; Induce labour
etal system: irregular cranial ring, chondrodysplasia
narrow thoracic cage; the spine is
straight and the echo is reduced;
all four limbs are significantly short.
3 Bilateral hook hands, foot eversion, MYH3 c.1385A>G Yes LP - Distal joint contracture Induce labour
polydactyly, gastrointestinal malfor-
mation
4 NT thickening (5.7 mm) , lymphat-  PTPN11 c.1507G>A Yes P - Noonan syndrome type 15 Induce labour
ic cyst, absent ductus venosus, ven- LEOPARD syndrome type
tricular septal defect 1
5 Bilateral foot inversion, interlock- TNNT3 c.188G>A Yes P - Distal arthrogryposis type Be born
ing fingers of both hands 2B
6 Spinal dysplasia, multiple verte- TBX6 c.994del No LP Paternal  Type 5 vertebral rib dys- Be born
brae disordered plasia
7 Short femur, increased echogenici-  TRPV 6 c.1447C>T No LP Paternal, Neonatal transient hyper- Induce labour
ty of both kidneys, large cardiotho- maternal  parathyroidism
racic ratio
8 Agenesis of the corpus callosum L1CAM c.925G>A No LP Maternal X - linked hydrocephalus Induce labour
with stenosis of the aque-
duct of Sylvius, MASA
syndrome, X -linked agen-
esis of the corpus callosum
9 Cardiac rhabdomyoma (multiple ), TSC2 ¢.5140 C>T Yes P - Tuberous sclerosis type 2 Induce labour
ventricular septal defect
10 The long bones of the limbs of twin A fetus c.341del No P Paternal ~ Osteogenesis imperfecta Induce labour
fetuses are shorter than those of the COL1A1
corresponding gestational age, and
the shape of the femurs is abnormal.
11 NT thickening (3.9 mm) , poor de- ANKRDI1 c.2175_ Yes P - KBG syndrome Induce labour
velopment of the nasal bone on one 2178del
side of the fetus, a small amount of
fluid in the abdominal cavity, and a
ventricular septal defect
12 Unilateral lateral ventricle enlarge- CPT2 c.852del No LP Paternal ~ Neonatal lethal carnitine Induce labour
ment, posterior fossa enlargement, palmitoyltransferase 2 de-
bilateral infantile polycystic kidney ficiency
13 Increased echogenicity of both kid-  HNF1B c.494G>A No LP Paternal ~ Renal cyst - diabetes syn- Be born
neys, left and right renal pelvis are drome and non-insulin-de-
0.45 c¢m and 0.66 cm wide respec- pendent diabetes mellitus
tively
14 Unilateral lateral ventricle enlarge-  PTPN11 c.1391G>C No P Maternal  Noonan syndrome type 1; Induce labour

ment, persistent left superior vena
cava, atrioventricular septal defect,

small fetus

LEOPARD syndrome type
1
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A: Bilateral foot inversion(arrow). B: Clasp hands together(arrow).
1 BRILRMERE, NFZEBEGEHS)

Figure 1 Bilateral talipes equinovarus in fetus, overlapping fingers on both hands(case 5)

Nanjing MECH Care Hospital MI 1.4 04-13-2023
CAVTA/NPIFR4GH:  TBOS 09:49:38

D1 0.90 cm

Nanjng MACH Care Hospital MI 14 04-13-2023
CALTAIHPIFRAGH:  TBOS 09:4953
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A, B: Multiple strong echo nodules in the ventricle Carrow).
2 BRILCHRES ZESANEGHED9)
Figure 2 Multiple rhabdomyomas of the fetal heart(case 9)

A:Increased echogenicity of both kidneys (arrow). B: Bilateral renal artery blood flow Carrow).
3 BRILRBLFEEEE (R G 13)
Figure 3 Increased echogenicity of both fetal kidneys(case 13)
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