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6. Tunaw/ABURUR :
6.1 wummamsdademmzmsnuani (Hydrops fetalis) Ms3taduannsailalnen1svidanien
W munsazauvesaninegeion 2 sumiwes
1) thlugesesen (pleural effusion)
2) iluteantile (pericardial effusion)
3) thluveaias (ascites) vdeiinsavauveninfies 1 dumis safumsniinmzuai (1)
Tnensidedeliitusaunnsinimannitun@ (polyhydramnios) wazusnaniidanusauiu
snvrualugRaUNg (placentomegaly) TasfinsAnymuingannsmessiisfunusuousunanis
AvaLY0IATh (2)
6.1.1 81w
1) Immune hydrops fetalis laun Rh incompatibility
2) Non immune hydrops fetalis
(Fams1adt 1)
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BOX 36.1 CONDITIONS ASSOCIATED WITH NONIMMUNE HYDROPS

CARDIOVASCULAR

Malformation
Left heart hypoplasia
Atrioventricular canal defect
Right heart hypoplasia
Premature closure of foramen ovale
Single ventricle
Transposition of the great vessels
Ventral septal defect
Atrial septal defect
Tetralogy of Fallot
Ebstein anomaly
Premature closure of ductus
Truncus arteriosus
Tachyarrhythmia
Supraventricular tachycardia
Atrial flutter
Paroxysmal atrial tachycardia
Wolff-Parkinson-White syndrome
Bradyarrhythmia
Other arrhythmias
Cardiac neoplasias
Rhabdomyoma
Fibroma
Pericardial teratoma
Cardiomyopathy

CHROMOSOMAL

45 X karyotype
Trisomy 21

Trisomy 18

Trisomy 13

18g+

13g-

45 X746 XX mosaicism
Triploidy

Other

GENETIC  SYNDROMES/SINGLE GENE  DISORDERS—
MAY INCLUDE DISORDERS LISTED UNDER METABOLIC,
HEMATOLOGIC, AND CHONDRODYSPLASIA CATEGORIES

Noonan syndrome

Cardiofaciocutaneous syndrome

Costello syndrome

Milroy disease

Pena-Shokeir syndrome

Myotonic dystrophy

Short rib-polydactyly syndrome (Saldino-Noonan type)

IPEX (immune dysregulation, polyendocrinopathy, enteropathy,

X-linked) syndrome

THORACIC

Congenital pulmonary airway malformation (CPAM)
Diaphragmatic hernia

Intrathoracic mass

Bronchopulmonary sequestration

Chylothorax

Airway obstruction

Congenital lymphangiectasia

Pulmonary neoplasia

Bronchogenic cyst

TWIN PREGNANCY

Twin-twin transfusion syndrome
Acardiac twin

HEMATOLOGIC

a-Thalassemia

Fetomatemal transfusion

Parvovirus B19 infection (aplastic anemia)

In utero hemorrhage

Red cell enzyme deficiencies
Glucose-6-phosphate dehydrogenase deficiency
Pyruvate kinase deficiency

Red cell membrane or production disorders
Stomatocytosis
Neonatal poikilocytosis
Type li congenital dyserythropoietic anemia
Diamond-Blackfan anemia

INFECTIONS

Cytomegalovirus

Toxoplasmosis

Parvovirus B19 {fifth disease)

Syphilis

Herpes simplex

Rubelia

Zika virus

METABOLIC

Gaucher disease

GM, gangliosidosis

Sialidosis

Mucopolysaccharidosis types IVa and Vil
Tay-Sachs disease

Congenital disorders of glycosylation

CHONDRODYSPLASIAS

Thanatophoric dwarfism

Short rib-polydactyly syndrome
Hypophosphatasia
Osteogenesis imperfecta
Achondrogenesis

MALFORMATION SEQUENCES
Arthrogryposis
Multiple pterygia
Neu-Laxova syndrome
Congenital yellow nail syndrome

URINARY
Urethral stenosis or atresia
Posterior urethral valves
Congenital Finnish nephrosis
Prune-belly syndrome

GASTROINTESTINAL

Midgut volvulus

Malrotation of the intestines
Duplication of the intestinal tract
Meconium peritonitis

Hepatic fibrosis

Biliary atresia

Hepatic vascular malformations

*§1984970 Charles J. Lockwood, et al. Creasy and Resnik's Maternal-Fetal Medicine, Ninth Edition,

2022 Oct. page 653.
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6.1.2 N15312Y
1. Wanuiflenn1suiunIoliu1Alut o 19M1us1NIENITNOLUDE 2 AWMLY LawA skin
edema, pleural effusion, perlcarchal effusion Way ascites

2. dAnsay au‘uaam 1 f1unte $2ufunIsnilniazuaneda nsidadelatusiy anay
hydramnios LLag n'nxmﬁﬂmiimm%ﬁ]swm’mnumax placentomegaly
N15A52934IRY

1) Ultrasound finding

| Problems Finding

1.1) Skin edema favtauiuannnin 5 Jadwes Ialu
@u scalp way chest wall

1.2) Pleural effusion i fluid content Tu pleural space

praAntaAeIvIeaatenla

11 fluid content Tu pericardial
space Inugandn AV valve level
wazdinazunnnIT 3 daduns
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B Problems Finding
1.4) Ascites - Transverse plane NUIl

echolucent rim 58UYBINBY

- Saggital view WENURTUAUVDU
¥4 liver (@13WWu falciform
licament), bladder wianszUsay
TudSunaiiteservvsuenldennain
echo dropout

1.5) Placentomegaly ATIIMUSRTsNTIAMUMLNN
fign dilvgjinazognsnans U5
vhaselimeaniusn Yaveusnly
wumsanlusumisiinuniian
~nsunaiiaes = 4 9.

- lasunadiany > 6 B,
wIeuInna1 P 95 “lumqﬂs'iﬁ‘lfu

1.6) Polyhydramnios - mvyasnlinuluvsameiguy
Turner, CMV %38 Bart’s hydrops

i-DVP>8cmﬁaAF!>25cm
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1.7) Hepatomegaly *

- wul#lu Bart’s hydrop fetalis,
TORCH infection Ly CMV,
syphilis, Storage disease, heart
disease \Jusu

1.8) Cardiomegaly *

- wuldlun1e heart disease %38
PNANRBULIIFINAIVEIN Y
ML9lA LU anemia

1.9) Anemia screening *

INMTIN PSV (Peak systolic
velocity) ¥aaidulaan middle

cerebral artery

1.10) Umbilical cord edema

awardeiinnruinh s ady
Fonlumoazieiivuinlaiu
Tastaniz umbilical vein By
sludlumeardouazduiioy
Tud (intrahepatic portion)

1.11) Splenomegaly*

[
Shuervvznuivuialedulunme
Favsofnte

“IaAlanly splenic circumference

* wadululudiuvens (appendix)
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2) Appendix
2.1) NM5IAYUIAYDA fetal liver
Yalu coronal plane Wi aorta Tuwwism adumnsasaulviiiu tip of right lobe
wavduvainszdaudurlusuieiu Sadusdveuuuuinesuniandue

i o

Cength

ra

-

¥

- 2 i
g 3 .
I
/

3adan1iz hepatomegaly Wio liver length 1A Percentile 95

Nomogram of Predicted Liver Length Values (mm) by
Gestational Age Shows 5th, 50th, and 95th Percentiles

Fetal Liver Length {mm) Percentiles (Smoothed)

GA (weeks) 5th Percentile 50th Percentile 95th Percentile

14 9.9 15.8 21.7
15 11.6 17.4 23.3
16 13.2 19.0 24.9
17 14.8 20.6 26.5
18 16.4 223 28.1
19 18.0 23.9 29.7
20 19.6 255 31.3
21 21.3 7.1 32.9
22 22.9 28.7 34.6
23 245 30.3 36.2
24 26.1 31.9 37.8
25 27.7 33.5 39.4
26 28.3 35.2 41.0
27 30.9 36.8 426
28 32.5 38.4 44.2
29 34.2 40.0 45.8
30 356.8 41.6 47.5
31 37.4 43.2 49.1
32 39.0 44.8 50.7
33 40.6 46.4 52.3
34 42.2 48.0 53.9
35 43.8 49.7 55.5
36 45.4 51.3 57.1
37 47.0 52.9 58.7
38 48.6 54.5 60.4
39 50.3 56.1 62.0
40 91.9 57.7 63.6

97989910 Tongprasert F, Srisupundit K, Luewan S, Tongsong T. Normal length of the fetal liver from
14 to 40 weeks of gestational age. J Clin Ultrasound. 2011 Feb
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2.2) INVUINVBIILR
- Jalu cross-section 4 chamber view ﬂ‘itﬂﬂﬂﬂidﬁg& 2 daunnsiu Taluvasi
msnlivela
- Yalusnue end diastole (Faavlavesdniiasnaneiuarauiila AV Ia) lae
UnAagiivunm 1/3 1aamsnen
- meFavsediuvunilavinldianisia CTR (Cardiothoracic ratio) 91nn15 ALy

Diameter, circumference 3o area
Cardio-Thoracic Diameter Cardiac Circumference or Area

(1) CTR diameter 32713115AN839INYBUUBNVBIventricles NIADITN AFRIUNUL AV valve
Aanfiv interventricular septum fiednAaunddiaiadn CTR lauinndn Percentile 95 veseneATIauLe

Table 2. Predicted Cardiothoracic Ratio With Comrresponding
Percentiles Using Gestational Age as Reference

Cardiothoracic Ratio (CTR)

GA (wk) n 5th 10th S50th 90th 95th
14 17 0.34 0.36 0.42 0.47 0.49
15 17 0.34 0.36 0.42 0.48 050
16 17 0.35 0.36 0.42 0.48 0.50
17 20 0.35 0.36 0.43 0.49 051
18 23 0.35 0.37 0.43 0.49 0.51
19 19 0.35 0.37 0.43 0.50 052
20 21 0.35 0.37 0.44 0. 50 0.52
>1 27 0.35 0.37 0.44 0.51 053
z2 31 036 0.38 0.44 0.51 0.53
23 29 0.36 0.38 0.45 0.52 054
24 30 0.36 0.38 0.45 0.52 054
25 28 0.36 0 .38 0.46 0.53 055
26 28 0.36 0.39 0.46 0.53 o0.55
27 33 0.37 0.39 0.46 0.54 0.56
28 34 0.37 0.39 0.47 0.54 056
29 27 0.37 0. 39 0.47 0.55 0.57
30 31 0.37 0.39 0.4a7 0.55 os8
31 38 0.37 0.40 0.4s8 0.56 058
32 28 0.38 0.40 0.48 0.5 0.59
33 21 0.38 0.40 0.48 0.57 0.59
34 2a 0.38 0.40 0.49 0.57 0.60
35 29 0.38 0.41 0.49 0.58 0.60
36 25 0.38 0.41 0.50 0.58 0.61
37 25 0.39 0.41 0.50 0.59 0.61
38 25 0.39 0.41 050 0.59 0.62
39 19 0.39 0.42 0 .51 0.60 0.62
40 17 0.39 0.42 0.51 0.60 0.63

GA indicates gestational age
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9984970 Sirilert S, Tongprasert F, Srisupundit K, Tongsong T, Luewan S. Z Score Reference Ranges
of Fetal Cardiothoracic Diameter Ratio. J Ultrasound Med. 2019 Apr.
(2) CTR circumference uag area Javauuanuasiila wisuiuveuuenvesdlass lae
- CTR circumference avAautensi lnefiagliiviu 0.5
- CTR area awAauiaai agsewing 0.25-0.35
2.3) 9 MCA-PSV (anemia screening)
- Yoluvazmsnasu Tanmdarnsluwaudeadiuiita BPD 14 Doppler color Lite
wanIUuadULden circle of Willis
- Uiuirneveaduiden MCA (Middle cerebral artery) iiamaeningvingia
Tuwwafs veenwlihududentaay
- 14 sample gate Useua 1-3 fiaduns 219eguinunalnduiiien uazeglu
frumiia proximal 1/3 (3asaumisfiuan branch 11970 internal carotid artery mﬂﬁqm) Useuu 1-2
Hadung

A
a
A
A
A
A
A

Mi 0 &
Rt MCA#S
Rt MAC AT

MCA- D

RY T AP
1 MCARI

1 MC A
1 MCA. Thme

1 MCA MR

- \den waveform lANNNA FauuaziiaugIigadnseiu 3 Adwluegaioy
- e 2-3 ATunelilaanlndlAesiuuaniAilauasie
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- 1hA1 MCV-PSV fildiennnisdn wniisuivaundluengassiidediu Taewndn > 1.5

MoM* Anflanme fetal anemia MSIAFUNNINTIT cordocentesis Wiadliadun1zdn

" mmmsgwummsﬂﬂlﬁﬁ https.//www.perinatology.com/calculators/MCA.htm

2.4) Inidusouleiina (Splenic circumference)
- YalunInsnr19veanau abdominal circumference TasdinuasiianwarAaiy
Jundiden homogenous echogenicity AlndiAswiaduniduidniies smumimdsansuinizems
- Jalagldid TaAuNI1e x ANE1IX 1.57 388 manual tracing (A11uuaIUEN

1INAT7)

Lo
&

aa  w ) A ' . -
- 'mi]Qﬂﬂ”l’wmﬂmuammﬂﬂ’l’l percentlle 95 NaYATINUU

Stomach

Table 1 Nomogram of predicted splenic circumference values (cm)
for cach gestational week at Sth, SOth. and 95th percentile

Gestational weeks Splenic circumference (¢mm)
Sth percentile Sinh percentile 95th percemntile

143 001 1.96 3.91
is .43 2.38 4.33
16 0O.85 2.80 4. 74
17 1.27 3. 23 S5.15
= 1.68 3.62 5.56
19 209 4. 03 5.97
20 2.50 4.44 6. .38
21 291 <4.543 6. 78
22 3.31 5.23 T8
2z 3.71 5.65 7.58
>
Z 4_.10 o .03 7.98
25 4.50 L B .38
= :
Z& 4_89 6.83 877
>
2 5.28 7.22 D16
= J
ﬂ‘H 5.67 7.61 9. .54

* ] .05 7.99 993
3¢ '
30 6. .43 8.37 103 .31
31 p
- 6. 81 875 10.69
_“ 7.19 913 11.07
.‘. 7.56 9S50 11.44

4 7.93 Q. R7
- - 11.81
e B.30 10.24 1208
"_’ 867 10.61 12.55
- D03 1097 1291
- 9_39 =
- 11.33 1328

> 9. 7s L

. 11.69 13.64

<20
10.10 1IZ2.05 14 .00
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*$198997n Srisupundit K, Piyamongkol W, Tongprasert F, Luewan S, Tongsong T. Reference range of
fetal splenic circumference from 14 to 40 weeks of gestation. Arch Gyn

Checklist hydrops fetalis

Hydrop fetalis ultrasound finding
AFl >25cm, DVP> 8cm O Yes O No
MCA-PSV >1.5 MoM O Yes O No

Skin edema O seen O not seen
Pleural effusion O seen O not seen
Pericardial effusion O seen O not seen
Ascites O seen O not seen
Placentomegaly O seen O not seen
Hepatomegaly O seen O not seen
Cardiomegaly O seen O not seen
Splenomegaly O seen O not seen

Umbilical cord edema O seen O not seen
Result : Olikely Ounlikely hydrop fetalis

' & o w i
6.1.3 WUINNMIEIRaaRIAINTIANEIdEN1IT hydrops fetalis
NSEMNTIINUATIZUINTN WieiiAwenilutesinwie 9 veansn Iidanugiuwndyn
5 o 1 J v @ n'l’
578 uar USnen MFM laevinnisnsavaansialosnusial
1. Thalassemia screening ¥8adnT3EN
2. ABO, Rh blood screening 983a13in3sen
3. Syphilis screening YDIALNTIE
4. indirect Coomb’s test
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