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Table 1

Prenatal diagnosis of fetal osteogenesis imperfecta (OI) by three-dimensional ultrasound.

Case no.  Maternal age (y)  Obstetric  Gestational Ultrasound Ratio of femur length to  Outcome Associated
history age (weeks)  findings abdominal circumference conditions

1 31 G3PDA2 22 SE, BF, DM 0.105 TOP OI type2, 46 XX

2 25 G3p2 24 Twin with one SE, BF, DM (1167 C/S at 35 weeks Ol type 3

3 22 G3P1Al 18 SE, BF, DM 0.122 TOP OI type 2

4 26 G3P2 20 SE. BF, DM 0.144 TOP Ol type 2

5 31 G3P1Al 20 SE, BF, DM 0.142 TOP OI type 2

6 26 G2P1 22 SE, BF, DM 0.192 C/S at 38 weeks

A = abortion; BF = bone fractures; C/S = Cesarean section; DM = decreased mineralization; G = gravida; P = para; SE = short extremities; TOP = termination of

pn:gnﬂncy.
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Prenatal diagnosis of fetal encephaloce-
le using three-dimensional ultrasound.
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2012.
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Figure 1. Transverse view of a fetus with
occipital encephalocele of 18+5 weeks of
gestation (Case No.3) by 2-D ultrasound
shows a defect in the calvarium containing a
cystic or solid mass with a gyral pattern that
is contiguous with the brain

Figure 2. Surface reconstruction of the same
fetus in Figure 1 (Case No.3) using 3-D
ultrasound shows a protruding mass in the
occipital area, representing occipital
encephalocele
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Table 1. Prenatal diagnosis of encephalocele by 3-D ultrasound

Maternal . .
Case Age Obstetrlc Gestational . U S . Type of Associated anomalies Outcome
no. history age (weeks) | indication | encephalocele
(years)
1| 2 G1PO 25 Referral |  Occipital Single umbilical artery TOP
Cystic hygroma
Meckel-Gruber syndrome
. (1.Polycystic kidney disease
2 34 G2P1 25+6 Referral Occipital 2 Club feet TOP
3. Polydactyly)
3 28 G2P1 18+5 Referral Occipital - TOP
1.Amniotic band syndrome,
4 29 G1PO 17+6 Referral Frontal 2.Facial distortion TOP
3.Cleft lip & palate
5 31 G4PISATAAL 18 Referral Parietal - TOP
6 32 G2P1 12+2 Routine Parietal - TOP
7 32 GIPO 18+6 Referral Occipital - TOP
- 1.Hydrocephalus
8 28 G2P1 19 Referral Occipital 2. Absence of 5th midpalangx TOP
1.0ligohydrominios
9 31 G2P1 20 Referral Occipital 2.Cystic hygroma TOP
3.Pleural effusion
10 | 24 G3POAA2 27 Referral | Occipital 1. Menigocele TOP
2.Cystic hygroma

G = gravida; P= para; A= abortion; US= ultrasound; TOP= termination of pregnancy;
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Bai YR, et al.

Prenatal Diagnosis of Fetal Schizencephaly
by Ultrasonography (US) and Magnetic
Resonance Imaging (MRI) — A Case Report.
Journal of Medical Ultrasound 20: 162-168,
2012.
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Journal of Medical Ultrasound, 2012 Septem-
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Table 1. Prenatal diagnosis of cystic hygroma by 3-D ultrasound at
first trimester

Case MaternaGA ~ US Associated
Outcome Karyotype

no. lage (y)(wks) diagnosis conditions
1 28 9 CH TOP ND NA
2 25 10 CH TOP outside 46, XX NA
3 27 10 CH TOP outside ND NA
4 41 10 CH TOP outside 46, XY  NA
5 27 10 CH TOP outside ND Hydrops
6 32 10 CH TOP outside ND Hydrops
7 31 10 CH TOP outside ND Hydrops,
VSD
8 31 11 CH TOP 46, XX Nil
9 31 11 CH TOP outside ND NA
10 29 11 CH TOP outside ND Hydrops
1 32 11 CH TOP outside ND Hydrops
12 32 11 CH TOP outside ND NA
13 43 11 CH TOP outside ND Hydrops
14 33 11 CH TOP ND Hydrops
15 28 11 CH TOP ND Hydrops
16 19 11 CH TOP outside 46, XX  NA
17 38 11 CH TOP outside ND Hydrops
18 31 12 CH TOP outside ND Hydrops
19 30 12 CH TOP 45, X Hydrops
20 33 12 CH TOP outside ND NA
21 27 12 CH TOP outside ND Hydrops
22 26 12 CH TOP outside ND NA
23 33 12 CH TOP outside ND Hydrops
24 28 12 CH TOP outside ND NA
25 26 12 CH TOP outside ND Hydrops
26 33 12 CH TOP outside ND Hydrops
27 28 12 CH TOP ND Nil
TOP outside ND Hydrops
Conjoint
twin*




29 30 13
30 30 13
31 24 13
32 24 13
33 27 13
34 30 13
35 33 13
36 29 13
3730 13
38 23 13
39 36 13
40 36 13
41 25 13
42 35 13
43 26 13
4 26 13
45 22 13
46 32 14
47 35 14
48 38 14
49 25 14
50 30 14
51 40 14
52 37 14
5326 14
54 29 14
55 36 14

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

CH
CH
CH

CH
CH
CH
CH

CH

TOP

TOP outside
TOP

TOP outside
TOP outside
TOP outside
TOP

TOP outside
TOP outside
TOP outside
TOP outside
TOP outside
TOP outside
TOP outside
TOP outside
TOP outside
TOP outside

TOP outside
TOP

TOP
TOP outside
TOP

TOP

TOP outside
TOP outside
TOP outside

TOP

ND
46, XY
46, XY
ND

46, XX
ND
45,X
ND
ND
ND

ND
ND
ND
ND
ND
45,X
ND

47,
XX, +18

ND

ND

ND
ND
ND
ND

ND

ECD
NA

Nil

NA
Hydrops
Hydrops
Nil

NA

NA

NA

NA

NA
Hydrops
Hydrops
NA
Hydrops
Hydrops
EB
Hydrops
Omphalocele
Club foot

Nil

NA
Hydrops
CPC

EB

Club foot
Hydrops
Hydrops
NA
Hydrops
Megacystis
IUFD

CH: cystic hygroma; ND: not done; NA: not available; GA:

gestational age

TOP: termination of pregnancy
* Thoraco-omphalo-pagus; ECD: endocardial cushion defect
CPC: choroid plexys cyst; EB: echogenic bowel

Table 2. Prenatal diagnosis of cystic hygroma by 3-D ultrasound at

second trimester

Case Materna GA  US Outcome Karvotype Associated
no. lage (y)(wks) diagnosis ryotyp conditions
TOP

1 28 15 CH outside 45, X Hydrops

2 36 15 CH TOP outside ND Hydrops

3 27 15 CH TOP outside ND Holo-
prosencephaly
Lower limbs
anomaly

4 30 15 CH TOP outside ND NA

5 35 15 CH TOP 45, X Hydrops

6 31 15 CH TOP outside ND Hydrops

7 36 15 CH TOP outside ND Hydrops

8 32 15 CH TOP 45,X Hydrops

9 26 15 CH TOP outside ND VSD
SUA

10 29 15 CH TOP 46, XY  Left EIF
EB

11 35 16 CH TOP outside ND Hydrops

1223 16

CH

TOP outside

ND

Hydrops
Club foot

13 38 16 CH TOP outside ND Hydrops
EB

14 33 16 CH TOP outside ND Left EIF
EB

15 30 16 CH TOP 47,XX + Hydrops

i(12)p

16 33 17 CH TOP outside ND Club foot
EB
CPC

17 30 17 CH TOP outside ND Hydrops

18 29 17 CH TOP ND Hydrops
Cardiomegaly
EB

19 34 17 CH TOP outside ND NA

20 32 17 CH TOP outside ND Hydrops
Ventriculo-
megaly

21 24 18 CH TOP 45, X Hydrops

22 35 18 CH TOP ND Hydrops

23 39 19 CH TOP outside ND IUFD

24 31 20 CH TOP outside ND SGA
Oligo-
hydramnios
NTD

25 45 20 CH TOP outside ND NA

26 20 21 CH TOP outside ND Hydrops

. DWS
27 28 21 CH TOP outside ND CLD

28 32 22 CH
29 33 24 CH

TOP outside 46, XX NA
TOP outside 45, X Ventriculo-
megaly

Poly-
hydramnios
Cardiomegaly
Ventriculo-
46, XX, megaly
TOP outside der(12) SUA
1(6,12) Rocker
-bottom
feet
Spine
deformity

30 33 27 CH

CH: cystic hygroma; ND: not done; NA: not available ; GA: gestational
age

TOP: termination of pregnancy; SUA: single umbilical artery

EB: echogenic bowel; EIF: echogenic intracardiac focus

NTD: neural tube defect; CHD: congenital heart disease

DWS: Dandy-Walker syndrome

Table 3. Comparison of gestational age at diagnosis of fetal cystic

hygroma by 3D ultrasound
Mean F1.rst Second
trimester -
maternal age (<14 trimester Total cases
(y) wgeks) (15-28 weeks)
Kang et al. 285 3 20 23
[28] ’ (13%) (87%) (100%)
. . 55 30 85
This series  30.7 (65%) (35%) (100%)

P <0.001 by Chi-square test.
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First trimester cystic hygroma

(CH) and increased nuchal

translucency (NT)
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Fig. 1 Prenatal 2-D ultrasound of cystic hygroma
at 14 weeks of gestation.
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Abnormal nuchal fluid collections are
classified as to type (cystic hygroma (CH)
versus increased nuchal translucency NT),
size, simple versus septated, and associated
findings (eg, hydrops fetalis, congenital

anomalies).
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Cystic hygroma (CH) and increased

nuchal translucency (NT) are associated with
fetal aneuploidy.
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Expected outcomes for first trimester

cystic hygroma (CH) and increased nuchal

translucency
Cystic Increased nuchal
hygroma Translucency (NT),
(CH), percent percent
Chromosomal 50 15

abnormality

In absence of aneuploidy

No v151b[e 45 95
malformation
Major cardiac defect 25 3
Fetal or neonatal death 25 5
Normal pediatric 20 90

outcome

Data from: (1) Malone, FD, Ball, RH,
Nyberg, DA, et al. First-trimester septated
cystic hygroma (CH). Prevalence, natural
history, and pediatric outcomes. Obstet
Gynecol 2005; 106:288 and (2) Ducarme, G,
Graesslin, O, Alanio, E, et al. Increased
nuchal translucency (NT) and cystic hygroma
(CH) in the first trimester: prenatal diagnosis
and neonatal outcome. Gynecol Obstet Fertil
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$i. OBSTETRICAL MANAGEMENT
— R -

Although the clinical implications may
differ, the initial management of a pregnancy
with a cystic hygroma (CH) and increased
nuchal translucency (NT) is the same:

M Fetal karyotyping

M Comprehensive fetal anatomic survey

M Fetal echocardiography

M Serial assessment of fetal status
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. SUMMARY & RECOMMENDA-
TIONS#a &% B ik
M Some nuchal fluid is a normal finding
in all first trimester fetuses; however,
abnormal accumulations, such as a
cystic hygroma (CH) or increased
nuchal translucency, are associated
with an increased risk of chromo-
somal and structural abnormalities.
FAAE — SESHA R (R 2 — T IR B A 3
5 {BAEHE = {8 H 5 50 SHES R IR 5L R BIAE
2 QIR ZEfE CHE SHES S E BT NT Y 1
- Gt SR B A 5 0 JE B AR Y
e
B Cystic hygroma (CH) is a congenital
malformation of the lymphatic
system resulting from obstruction
between the lymphatic and venous
pathways in the fetal neck. It may be
simple or septated.
WD e i —FR e KRR IE - RES SR
I H 28 o [T I B S AT A bk B/ AT
WAL - WREEE R T2 T A =Y
"R -
B Increased nuchal translucency (NT)
refers to measurement of the nuchal
fluid space which exceeds the 95th or

99th percentile for gestational age.

"SHACEIIRE N ) SRR

5 9518l B 25 99l 1 o 7 B e 5
HYSEER TR B HY 22 ] -

B About 50 percent of first trimester

cystic hygroma (CH) occur in fetuses
with chromosomal abnormalities,
particularly trisomies and Turner
syndrome. Increased first trimester
nuchal translucency (NT) is associ-
ated with a 15 percent risk of
the risk of

aneuploidy increases with increasing

aneuploidy overall,

nuchal translucency (NT) thickness.
#4750 96 FABE = 18] H K L2 ZE N i Fi A e
e R E - RS = B BURGE g B AT
TurnerfiEfE/E o 55 —ZHARY B N SEE5 35 BH
T 2 AT 15 9% R R R S e B ey Jal b - JE%
e s L g P 1Y B4 58 S 1S 528 W e ) R 1 4
i e
Bl About one-third of euploid fetuses
with first trimester cystic hygroma
(CH) have major structural anoma-
lies. Structural anomalies are
detected in 4 to 10 percent of euploid
fetuses with increased nuchal trans-
lucency.
# = or o — I B A5 G NG A BE = {8 H
TR, AR SR - FE4% F]10%
AR Ein bl T SHEGE I N AR 5
f%" o
M Fetal karyotyping should be offered
to any patient with a first trimester
cystic hygroma (CH) or significantly
increased nuchal translucency, given
the relatively high risk of aneuploidy.
We use 3.0 mm or the 99th percen-
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M Fetal echocardiography at 18 to 20
weeks of gestation is indicated in
fetuses with increased nuchal trans-
lucency (NT) because of the

increased incidence of congenital

heart disease. [K By fi& 5 SEIRERHTE
wEhn - Be SRR M OB RO 2 R
hahn - FESE L 18-208 1 i Hd o
GER=R Y G

B Some studies have reported an
increased prevalence (up to 8.7
percent) of neurodevelopmental
delay in children with a fetal history
of increased nuchal translucency;
however, others have found no
excess risk of developmental delay in
children with normal karyotype and
no congenital malformations in
whom first trimester nuchal thicken-
ing resolved.
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B In the third trimester, we suggest

obtaining serial ultrasound examina-
tions to evaluate fetal growth and

antenatal fetal surveillance, given the

increased risk of adverse outcomes

in affected pregnancies.
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Brinkley et 1984 live fe.tuses within 48 hours prior 19 measured variables 0.93 73 g/ke
al to delivery(41)
. . 17 fetus within
Lee et al 1997  term fetuses(18) 32(111?;?:;11 and thigh N.A 10% of true
values
Caucasian patients with a Upper thigh volume Mean absolute
Schildetal ~ 2000 Singleton pregnancy delivered — (voIFEM); arm volumen; ) g3 973 percentage
within 7days after ultrasound abdominal valume error(645%)
scanning(135) (volABDO) ’
. hine <
ilélogéetont Egtu}sles welgt}:tmg db volFEM; femur Mean percentage
Schildetal 2008 g at birth were 0btained by —y.01h(FL) and biparietal N.A. error(0.66+9.55
sonographic examination within 1 diameter(BPD) %)
week before delivery (150)
Fetal head, abdomen and
pregnant women in whom the femur were measured
fetus weight estimation was using 2D ultrasound ?]567'0;1; Mean vercenta
Lindell et al 2009  performed at =287 days of techniques, and fetal cpe & can pereentage
. o . on the error(7.0£6.3%)
gestation within <4 days of thigh volume was formula)
delivery(176) estimated using 3D
techniques.
fetuses delivered within 48 hours Mean percent
Chang et al 1997  after the ultrasound thigh volume r=0.89 error (11) 5%)
examinations(100) =0
fetuses delivered within 48 hours Percentage error
Liang et al 1997  after the ultrasound Upper arm volume r=0.92 &

o,
examinations(105) (0.53%)

3DUS:thress-dimensional ultrasound
N.A.: not available
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Study Year Used variable Study subjects Sensitivity Specificity Accuracy
Chang CH the 10th percentile by 40 fetuses with [TUGR v.s 442 o o o
etal 2005 upper arm volume fetuses without [IUGR 97.5% 92.8% 93.1%.
Chang CH the 10th percentile of 42 fetuses with FGR and 258 o o o
etal 2006 fetal humerus volume  fetuses without FGR 97.6%, 87.2% 88.7%.
. 42 fetuses
Chang CH 7 the 10th percentile of iy FGR and 304 fetuses  71.4%,  94.1%,  91.3%.
et al fetal femur volume .
without FGR
the 5th percentile of the
Chang 2011 soft tissue volume of 10 AGATeses and 445GA gy 1o, 93400 919

fetal upper arm

3DUS: three-dimensional ultrasound
IUGR: intrauterine growth restriction
FGR: fetal growth restriction

AGA: average for gestational age
SGA: small for gestational age
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