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Prenatal detection of skeletal dysplasia using ultrasound and

molecular diagnosis
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’Department of Obstetrics and Gynecology, Eulji University College of Medicine, Daejeon, Korea

Objective: To determine the accuracy and usefulness of prenatal ultrasonographic and molecular genetic diagnosis in detection of skeletal

dysplasia.

Methods: This study was based upon data of the 17 cases of skeletal dysplasia diagnosed by prenatal ultrasound and 7 cases by molecular
diagnosis performed among the 17 cases and the 2 cases who has familial skeletal dysplasia by molecular diagnosis during the first
trimester at Ewha and Eulji University from March 1998 to August 2005. A final diagnosis was sought on the basis of radiographic studies,

molecular testing, or both.

Results: The mean gestational age at diagnosis was 24.9 weeks (range, 17 to 35 weeks). Nine cases were diagnosed before 24 weeks. A
final diagnosis was obtained in 16 cases (94.1%). There was 1 false-positive diagnosis. The antenatal diagnosis was correct in 14 cases
(82.4%). The 8 cases were prenatally confirmed and 1 case was postpartum confirmed using molecular genetic testing and accurate
antenatal diagnosis and prediction was done. We were able to rule out skeletal dysplasia through chorionic villus sampling during the first

trimester in the 2 cases with the family history with skeletal dysplasia.

Conclusion: Prenatal diagnosis of skeletal dysplasia can be a considerable diagnostic challenge. However, skeletal dysplasia is correctly
diagnosed on the basis of prenatal meticulous ultrasound and antenatal prediction of lethality was highly accurate. Using prenatal molecular
diagnosis, skeletal dysplasia can be diagnosed at first trimester of pregnancy and nonlethal skeletal dysplasia can be confirmed when

prenatal ultrasound was nonspecific.
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Table 1. Genes that can be screened or diagnosed in uterus

Disease Genes

Multiple epiphyseal dysplasia, pseudoachondroplasia COMP, COL9A1, COL9A2,
COL9A3, MATN3

Ellis-Van Creveld syndrome EVC

Osteogenesis imperfecta types I-IV, Ehlers-Danlos syndrome COL1A1, COL1A2

Achondrogenesis II, hypochondrogenesis, Kniest dysplasia, spondyloepiphyseal dysplasia, COL2A1

spondyloepimetaphyseal dysplasia, Stickler dysplasia

Thanatophoric dysplasia type 1 and 2, achondroplasia, hypochondroplasia, other FGFR3 FGFR3

disorders, SADDAN dysplasia

Diastrophic dysplasia, achondrogenesis type 1B, atelosteogenesis type II, multiple epiphyseal DTDST (SLC26A2)

dysplasia (recessive), other diastrophic dysplasia variant disorders

Cleidocranial dysplasia RUNX2

For a more detailed list of biochemical and molecular tests available for the diagnosis of skeletal dysplasia, see the University
of Washington-sponsored WorldWideWeb page GeneTests (http://www.genetests.org).

COL1A1: Collagen Typel Alpah 1, COL1A2: collagen type 1 alpha 2, COL2A1l: collagen type 2 alpha 1, COL9AL: collagen type
IX alpha 1, COL9A2: collagen type IX alpha 2, COL9A3: collagen type IX alpha 3, COMP: cartilage oligomeric matrix protein
gene, EVC: Ellis-van Creveld, DTDST (SLC26A2): diastrophic dysplasia sulfate transporter (solute carrier family 26[sulfate
transporter] member 2), MATN3: matrilin 3, RUNX2: runt-related transcription factor 2, FGFR: fibroblast growth factor receptor,
SADDAN: severe achondroplasia with developmental delay and acanthosis nigricans.
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Table 2. Sonographic abnormalities

Abnormalities No. of cases

Skeletal anomalies
short limbs

micromelia

Ju—
N

mesomelia
camptomelia
hypoplastic thorax (CC/TC>60%)
fracures
abnormal bone density
kyphosis

O S SV S S N |

syndactyly

Non skeletal anomalies
facial dysmorphism 5
intestinal obstruction

CC: cardiac circumference, TC: thoracic circumference.

S A9 91K, AL (
Ak o A ok 3PS (arthrogryposis multiplex
congenita)< ZTHslict,

(genu recurvatum), 124 52

221 2404 FF5 AA|F (severe micromelia), &
Z AEHZ (hypoplastic thorax), &8 52 EIS
off 37} AFA U F 02 werstglon oj2fgh Agtol=
A E4 ol9dS, B 23485 1Y, =24 =4

o
% /4%, rhizomelicq H/4d A& o|FAT, HHF AL
3495 (platyspondylic lethal chondrodysplasias),

3

dE=Z thAS 257 (short rib polydactyly syndromes)
o] o

[e)

AA
27 o4 HE AT FA T WAMTA A

Fig. 1. Infantograms of skeletal dysplasia. (A) Jarco-Levin syndrome. There are kyphoscoliosis and dyssegmentation of thoracic spines,
agenesis of right upper ribs and fan-like appearance of right lower ribs. (B) Camptomelic dysplasia. There are bowing of both femur
and hypoplastic scapula. (C) Achondroplasia. The long bones are rhizomelic shortening and mild bowing. Head is enlarged. (D)
Osteogenesis imperfecta. There are severe micromelia, multiple fracture, brittle bone. (E) Thanatophoric dysplasia, type 1. Marked limb
shortening and characteristic bowed telephone receiver femur are demonstrated.
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Table 3. Prenatal diagnosis and final diagnosis for each case

Case No. Prenatal diagnosis Gestational age at diagnosis (wk)  Final diagnosis
1 Achondroplasiat 25° Achondroplasia
2 Achondroplasia’ 24 Achondroplasia
3 Achondroplasia* 32 Achondroplasia
4 Achondroplasia* 35 Achondroplasia
5 Achondroplasia 29 Achondroplasia
6 Achondroplasia’ 24 Nonspecific skeletal dysplasia
7 Thanatophoric dyplasia type I 25 Thanatophoric dyplasia type I
8 Thanatophoric dyplasia type I 184 Thanatophoric dyplasia type I
9 Thanatophoric dyplasia type I 22 Thanatophoric dyplasia type I
10 Thanatophoric dyplasia type I 216 Thanatophoric dyplasia type I
11 Thanatophoric dyplasia type I 22 Thanatophoric dyplasia type I
12 Ostetogenesis imperfecta type II 17 Ostetogenesis imperfecta type II
13 Asphyxiating thoracic dysplasia 22 Ostetogenesis imperfecta type III
14 Ostetogenesis imperfecta type II 26 Campomelic dysplasia
15 Jarcho-Levin syndrome 312 Jarcho-Levin syndrome
16 Apert syndrome* 312 Apert syndrome
17 Arthrogryposis multiplex congenita 182 Arthrogryposis multiplex congenita

"Molecular study case.

Table 4. Outcome of pregnanc
oF BA g AN SAI5HATH (Table 1), preomney

Final diagnosis No. of cases TOP Live birth
Achondroplasia 5 2 3
7E=l jl_]- Thanatophoric dysplasia 5 5 0
Osteogenesis imperfecta 2 2 0
Camptomelic dysplasia 1 1 0
=74 o|giTo] Aol 25utE gk ot Al Jarcho-levin syndrome 1 1 0
T= 24 9 (Y 17~355), ©1F 99 (53%)= 24 AﬂhrOgWPOSiS multiplex 1 1 0
F Aol Qg B4 ol34FY HEUEE 160 o onrome | 0 |
(94.1%)0 A Aol L, 19]9] Y Ako] Ut 25 TOP: termination of pregnancy.

A Ak AP A2 140 (82.4%)0l4 A=st3ict
(Table 3)

55 au AWQ %3 2o (Figs. 1, 2), °]
et A Y4 BUE Ao

4
E|Qlt} (Table 4).
04] 7} Xl“”#" 7 o|gATL 99 =
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Table 5. Summary of molecular study in diagnosis of skeletal dysplasia
Case Medical and family history Genetic method Mutation Diagnosis

1 Achondroplasia affected mother Cordocentesis FGFR3:G380A Achondroplasia

2 None specific history Cordocentesis FGFR3:G380A Achondroplasia

3 Achondroplasia affected mother Cordocentesis FGFR3:G380A Achondroplasia

4 None specific history Cordocentesis FGFR3:G380A Achondroplasia

6 None specific history Amniocentesis FGFR3:no mutation Nonspecific skeletal dysplasia

7 None specific history Postmortem blood FGFR3:G1108T Thanatophoric dysplasia type I

16 None specific history Amniocentesis

18 Osteogenesis imperfecta affected  Chorionic villus sampling
mother (CollA2:G982A)

19 Previous Osteogenesis imperfecta  Chorionic villus sampling

fetus delivery (CollAl 985 insC)

FGFR2:S252W
COL1A2:no mutation

Apert syndrome
Normal baby

COL1Al:no mutation Normal baby

FGFR: fibroblast growth factor receptor, COL1: type I collagen.
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Fig. 3. Molecular studies of the osteogenesis imperfecta mother
and the normal fetus. (A) Osteogenesis imperfecta mother : Col
1A2:G982A heterozygote (red arrow), (B) Normal baby
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