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| Abstract |

he frequency of fetal malformations accounts for around 3~5% and evaluation of the health

of the fetus and screening for fetal malformations has become an important part of prenatal
care. Fetal malformations can be classified into structural and chromosomal abnormalities.
Improvements in prenatal diagnosis have allowed identification of malformations in fetuses
during the first and second trimesters of pregnancy. In prenatal diagnosis, both screening and
diagnostic procedures are included. Screening tests include maternal serum aneuploidy
screening tests, which are double marker test, triple test, and quadruple test. Recently, first
trimester combined ultrasound-biochemical screening and integrated screening were introduced
and provided higher detection rates of chromosomal anomalies (ex. Down syndrome). Dia-
gnostic tests are usually performed when screening results are positive and they include
chorionic villus sampling, amniocentesis, and percutaneous fetal blood sampling. With high-
resolution ultrasound equipment, it is now possible to diagnose most structural abnormalities
prenatally. On top of that, recent advances in 3D/4D ultrasound have allowed better
understanding of fetal anatomy. However, when ultrasound is equivocal, fetal MRI also can be a
useful adjuvant in evaluating fetal structural anomalies. Advances in prenatal diagnostic testing
have resulted in tremendous benefits to patients and challenges to healthcare providers and new
approaches to education and counseling are needed to assure that all patients receive a
complete and balanced review of their prenatal diagnostic testing options.
This article provides an overview of various screening and diagnostic methods for prenatal
diagnosis of fetal malformations.

Keywords: Fetal malformation; Ultrasound; Chromosomal anomaly; Maternal serum aneuploidy
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Figure 1. Measurement of nuchal translucency in the first trimester.
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Figure 2. Measurement of fetal nasal bone in the first trimester.
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Table 1. Fetal malformations diagnosed prenatally by ultrasonogram

Sacral agenesis
Sacrococcygeal teratoma
Spina bifida
Thoracic
Absent lungs
Bronchial atresia
Bronchogenic cyst
Cystic adenomatoid malformation
Diaphragmatic hernia
Hydrothorax
Pulmonary hypoplasia
Pulmonary sequestration
Gastrointestinal tract
Anorectal atresia
Choledochal cyst
Cholelithiasis
Duodenal atresia
Enteric duplication cyst
Hepatic cyst
Hepatic neoplasm
Hirschprung's disease
Jejunoileal atresia
Meconium ileus
Meconium peritonitis

Rhabdomyoma

Tetralogy of Fallot

Total anomalous pulmonary
venous return

Transposition of the great vessels

Valvular stenosist

Ventricular septal defect

Abdominal wall and trunk

Bladder exstrophy

Cloacal exstrophy

Ectopia cordis

Gastroschisis

Body-stalk anomaly
Omphalocele

Tumors: teratoma, melanoma
Urachal cyst

Extremities

Arthrogryposis

Limb dysplasias and shortening
Clinodactyly

Clubfoot

Polydactyly

Radial aplasia
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Cranial and intracranial Mesenteric cyst © AR o5 AT Alole] olahA A

Agenesis of the corpus callosum Persistent cloaca 2 b v AP Aot ofsh 2z

Anencephaly Situs inversus I AdR|5HA] o 2wtz ByhAe] 78

Aqueductal stenosis Tracheoesophageal fistula _ = _

Arachnoid cyst Volvulus 2 ¥4 F Uvke AL 9A| Holor & A

Choroid plexus cysts Genitourinary system ot}

Hydrocephalus Ambiguous genitalia

Dandy-Walker malformation Bladder outlet obstruction

Exencephaly Duplication kidneys with ,

Holoprosencephaly ectopic ureterocele 3. Genetic Sonogram

Iniencephaly Multicystic kidney oAl Z7] AHH 2L0E B o]g=

Microcephaly Ovarian cyst 44l 571 - B ol

Porencephalic cyst Pelvic kidney o} =, A7), el ] & o} 7|8 Hr}

Schizencephaly Renal agenesis

Vein of Galen aneurysm Tumors: neuroblastoma, S ofg] ZHA7E gl oA | fale] Akt
Craniofacial mesoblastic nephroma =z sty 5 zomE B

Anophthalmia Ureteropelvic junction obstruction oEe Fot7] Sl ek B

Cyclopia Ureterovesical obstruction A7} “genetic sonogram” & AlFH= AL

Cystic hygroma Cardiovascular system .

Facial cleft Atrioventricular septal defect: 1 52o] St} Genetic sonogram- B

Goiter _ Endqcardical cushion defect o} JAA| o)t B3] the 2529 Zvks}
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Hypotelorism Coarctation of the aorta 7] -.4?_ ZHAAYEA] aneuploidy marker 2! H]

Micrognathia Double-outlet right ventricle

Microphthalmia Ebstein’s anomaly Q1 Bjote] AA| Al ek ofuet |
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Spine Hypoplastic left ventricle

Hemivertebrae Hypoplastic right ventricle a1 JTh(13)
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Table 2. Aneuploidy markers of the genetic sonogram

Structural anomalies including cardiac
(four-chamber and outflow tracts)

Short femur (observed to expected <10 percentile)
Short humerus (observed to expected <10" percentile)

Pyelectasis (anteroposterior diameter of
renal pelvis > 4mm)

Nuchal fold thickening (< 6mm)

Echogenic bowel (similar echogenicity to iliac bones)
Choroid plexus cysts (>10mm)

Hypoplastic middle phalanx of the fifth digit

Wide space between first and second toes (sandal gap)
Two vessels umbilical cord

Echogenic intracarohac ntracardiac focus, short tibia, short
fibula, short ear (since October 1997)

Absent nasal bone (since 2003)

From Yeo L, Vintzileos AM: The use of genetic sonography to re-
duce the need for amniocentesis in women at high-risk for Down
syndrome. Semin perinatol 2003; 27: 154.
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Prenatal Diagnosis of Fetal Malformations

Figure 3. Example of 3D ultrasound.
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(4) Sequential screening
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