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1. uluuru :

r!u1!5n't:o1uann5:! L14u:n1: 1nR::n utn1taa00 u:n'Dvlllnu:ntnoBatsn.EoLlaua!naan0u']{

finrunrytrtrn:mualna uavnuau,utJovi:ru " #.:n::rin6uR1y{ antnniao uriilaona-u"i{

z. inorj:carf:
rdorfluuuryrrrnr:uuryrrrnr:ifiodun'r?su1:nu?xtl'r (Hydrops fetatis) uarn'trd.rciodtfirirval

3. tauttn :
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a05n':n5:n !'tfl '1nnl5n !1.tfl u1u'ta0n55.tu

4. ndluhulru :
<,j,r,.

46uvivr rizunrrivirhJ/vr ururaitrfi vr,zrloalntalo'l:ruqrt

s. iiutrfint'Yritirriraru :

hydrops fetaLis u 'ru6{ 'r:nu?rLu3rri.:dr n'r1fifl'r:nfin1?rti',ataulriYu,dotdouiodol'ilrirll
^ g"- X t e" t < a. -[u:1{ntuLnntu [n LuUn:uuvn'u0i{R::n tuuo1n']r,tan{?tu.tl,0.i 1tnu:0luur,Yru.rualu[l4Eiloiuful4lxn?''ll.i

" a. )v ' :
nlruurna{v1a1tunlt0.!n11JU2l.lu1

! d.--
6. 1luno1y26u8un :

I -- -
6.1 Bu?rn{rmiiiogtrxEm:mr2rnir (Ftldrops fetati, n'r:-Itdua1 1:n1i1[rilnun151i1dafl51g1?r]

udr unr:6cauro{a1:d1ot'i'r{dou 2 n'ruuillto.r

t) drludorrioulao (pteurat effusion)
-. !c , o. ,
2) irludo.!1i'210 (pericardiaL effusion)

gl ux{udolfio{ (ascites) uioinriayarr!o{f1rfiui t n"rur,lr.ir duniuur:nfintlvururi'rn'r (t)
. !_

]nu n r:i0od'ubiriu:'runrr cdrnf rurn n'jrrJnfi (potyhydramnios) uavuanor nfirilnuiru riu
inruloluqifioilnA (pl.acentomegaty) loufinr:finu1 u'j1a-n:1n'r:flT UovrfiildunT xtiru':usiruilil.rnr:

I
avfllllo.ra1ru1 (2)

6.1.1 61$4q

1) lmmune hydrops fetal.is loiud Rh incompatibitity

2) Non immune hydrops fetatis
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cARotovAscuun
Mrlform.tron

L.{t horn hpoplai.
Atridentrkular c.nal defect
Right h..rt hypopLria
Premalrlre cbsure oI foramcn orale
Singb veotricl.
Tra$sposrtion of thr Eoat v€ssols

Ventral repGl dcfocl
Atri.l s€pt l ddcct
T6trdogy ol F.llor
Eb3tein .nomsly
PrcmatuE aloi\rc ol du<tut
Tn,1cus arteaiosus

Trchyarrhghmia
Svpraventriaular techycardia
Alrialiut.r
Parcxysmal rtrirl taahycardi.
Wolfi .P&linron'Wlhe rFdrome

Bradyarrlrlhmia
Odrcr arhythmias
Cardiar rEoplasia

Rhabdomyoma
Fihoma
Pedcardiil t.ratom.

C.diornyop.thy

cHRoirosollar
45,X lcryotyp.
Tri3omy 21
Tnsomy 18

ldiomy 13
'l8q+

l3q-
45,V16,XX mo3aicism

Triploidy
Othn

GENETIC SYNDf,O}IE5ANGE GENE DISOf,OERS-
I'AY INCLUOE DISORDEIS IJSIED UNDER HEIASOUC,
HEMATOTOGTC, AirD CHO!{DROOYSPL^ST,A C lE@Rtfs

Noonan synd.one
Cardio{iaiocuteneovr syndrcme
Cortello ryndrom!
Milroy dis..l€
P.^r.Sholeir .yrdrome
[,lyotooic drnrophy
Short rib-polyd.ctyly syndrom€ (Sildioo-Noonan tlpe)
IPo( {immun. dFr€ulatio.. poly.ndo.rinopdh, .ntcropathy,

XJnt.d) syndome

I}on clc
Conglnitrl puknonary rryr.y mlllorm.tion {CPAM)
Diaphragmatic hernir
lntrrthorecic masi
Bronchopulmonary *queiraton
Chylothora:t
Airway ob3tru<tion
Congl.oil'l lFphangi.ctaiia
Pulmonary neopbsh
Bronchogrnic cyst

um PtE6tullcY
iiin-twh urEfuir rrn&omr
Ac.di< twh

lElrmoro6lc
n-rh&rrti
htonntsnd trraJurion
P..voirua Bl9 inf.<ti,l {.pldk ulr''rirl
h urar! hGnorh.g.
nrd cdl rnzyrm drfoirncil

grxoo+Cn$tnr adr1/rtg.tt .. dtfci.n y
Pyue h6... d.fdnEy

i.d c.[ Irxn!5rri. o. FodEtton dbord.n
Stoi*ocrod3
lhqutrl poiitocytoil
Iyp. I corlg]*ti dfdy6ra{i.ta...iri.
Oiraqr4SLdr.n erllntt

$FECIO|{S

Cyto.tr.gJflilr
Toroplsfiodr
Prrovitu. Bl9 tif$ di..5.l
tpl b
l{!F j,rlPLs
h,S.{.
ntr riu!

]lEruCDC
Crn dtrrdilcra
Gl& g{rglirirorr
S.lidoi!
trircopoiFrdtrida.b t p.. ly'! rd I't!
TrlSatlr &orc
Coogrnit l &oddr ol l.te'ldion

cfioipnoolsPugrt
Ill,*opho* drrcfra
Sho(t &-pdt,6dyt ryt*o.n
ffpophopluta!r
Onaogi.n iniplrf.dr
A.rrieogan .rt

T.^[FM ATIO GU'EIEE5
Anlrcgtp6b
ifrJftL tr rygi.
tLrrtrlovl rylAerra
Cogaf tJ pllor mil ryndonr

u Arr
Ulltlr t.rroab ( auria
Pario'r urdrrl ultrl
Cong.nid f{hiCr n phrgii
Pnnlbtlly r/*om

caflRx]{tE tx{ar
t idgn volvd!
iLlroaidr o{rtL iit .tirE
qdiodqi orfu i|ltGtilul t d

acorin paribnitir
Hndrfrb6e
tlibty &ri.
Hrplk vrcq/.. rdofidirB

*drl6lorn Charl.es l. Lockwood, et at. Creasy and Resnik's Maternat-Fetal Medicine, Ninth Edition,

2022 Od. page 653.
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BOX 36.1 COI{DITIONS ASSOCIATEO WTH NONIMMUNE HYDROPS
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5.1.2 nlr2uoas
J , d - -X .," ,t. tfrovru'irfrorn1:!?ul,r:olu1n.: !u!o{?'r{n'r!:1.in'ruvr'rrno dl.irioo 2 siruililr lduri sNn

edema, pteural effusion, pericardial effusion uac ascites
-f,-!2. !n'r:avall10!U1 1ri1u14u.t 5?tJfiuYl'r:n!n'r?vu?rJvl{nl n15?un0ultJuu:?ll ,l'l?u

hydramnios trac n']?rvr.nflulldroroovttdrurYunrtv pl.acentomegaty

n1:nt?o2uoou

l) Uttrasound finding

Probtems Finding

1.1) Skin edema

-

firufiuurrnn'ir 5 iafiurn: io'lu

drl scaLp uav chest watl

1.2) Pteural effusion i fluid content lu pteural space

a1n tnntl{ Lou'114: 0ao,:1 1nn [9t

1.3) PericardiaI effusion fi fluid content 'lu pericardial
i,

space vtvtuqrnrr AV valve [eve[

uavrinosrrnn'ir 3 fr a6ursr:
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Probtems

1.4) Ascites - Transverse pLane ovnuirfi

echotucent rim :oldo.lvio.l

- Saggitat view ovruallnl ljo!
to{ liver (orouiu fatciform

Ligament), btadder uion:vrilal
)e

LuU5!1tuvluou0100uLlun !ou'tlQ1n

echo dropout

1.5) Ptacentomegaty

I
7-- ,

9r:?1141U:t2tUvl:nrn?1rllu'ltJ1fl
J,.
vrqn a?xlfi ru!nnY0qn:{na']'! lJ:u
- c.3 av1n:lnl n.talnnu:n 2010u:nlu

Z . " ,i J
u.u'rn{a1fl tun1u,14u.:Yl14u'tvt6u

- [n:!1a aan > 4 {rJ.

- tn:uradarl , 6 tr.
r,rialrnn'ir P gs luarun::driu

1.5) Potyhydramnios - ornoufl :?nhitruluul{altunrdu

Turner, CMV trio Bart's hydrops

- DVP > 8 cm uio AFI >25cm
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Prob[ems Finding

1.7) Hepatomegaty * - nuldlu Bart's hydrop fetatis,

TORCH infection niu Cuv,

syphitis, Storage disease, heart

disease tflusiu

1.8) Cardiomegaty * - nuldlunrrv heart disease ttio
)o,

alna1tvn0u.llla1a{ria Luunl?u

firloln niu anemia

1.9) Anemia screening ' alnn'r:in PSV (Peak systotic

vetocity) tolrdutdon middte

cerebraI artery

1.10) Umbitical. cord edema d'tuavnorJnl?su?lru1 l?rJ0.!lau
<J

raan tualuavoo lu''tFr tnlu
Ioutaflrc umbitical. vein filtvtfiu
r.Z" ' , J 'tovr! Lua?u Lua'tgaJo0uava?uvl0 g

'tudu (intrahepatic portion)

1.11) Sptenomegaty*
. ,. s Jc

-I1ra1n0vY{u'11111,u'1fl totllu tufl 'l?v

gflv:o9rott0

-inrirlquld splenic circumference

' ufi utf, iluludrulu1u (appendix)
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r '*lltilrr.nc,,
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2) Appendix

2.1) ntiin!1ato{ fetal, tiver

inlu coronal ptane lfiuil aorta luuurum tdura'rn:roou1]irrlu tip of right tobe

uavdruro.: n:vrirardrutrrluuu'l tdu':riu r-orYruri'tlouuunufi .rt'lBduvrln6utrr

.!
ifroo'unrrs hepatomegal.y tio tiver tengh lrnn'jr Percentile 95

Nomogram ot P?edicted Liver Length valuos (mm) by
Ge3tational Age Shows 5th, soth, and lrgth Pstcontiles

Fetal Laver Length (mm) Percentiles (Smoothed)

GA (weeks) sth Percentile soth Percentile 95th Percentile

14
15
16
17
t8
't9
20
21
22
23
24
25
26
27
28
29
3()
31
32
3iI
34
35
36
37
3a
3!'
40

9.9
1r.6
13.2
14.8
16-4
1A.O
r 9.6
21 .3
22.9
24.5
26.1
27 -7
29.3
30.9
32.5
34.2
35.4
37.1
39.O
ufo.6
42.2
43.4
45.4
47 -O

44.6
50.3
5r.9

15.4
17 .4
19.O
20.6
22.3
23.9
25.5
27 .1
24.7
3().3
3r -9
33.5
35.2
36,4
34.4
40.o
41-6
43.2
44.8
1t6.4
4a.o
49-7
51 .3
52.9
54.5
56.1
57 .7

21.7
2s.3
24.9
26.5
2a. t
29.?
3r.3
32.9
34.6
36.2
37.4
39.4
4r.o
42.5
44.2
45-A
47.6
49.1
50.7
52-3
53.9
5s.5
57-l
54.7
80.4
62.O
63.6

drl6lorn Tongprasert F, Srisupundit K, Luewan S, Tongsong T. Normal tength of the fetal [iver from

14 to 40 week of gestationat age. J Ctin Uttrasound. 2011 Feb

r - QiDolrg.ng,n
ji4; b

J
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z.z) inturntarrirto
- iolu cross-section 4 chamber view n:vnnfiIn:.rvYr z irraulrn:fiu inlutrucfi

il1rnhiil1ula

- iolutruv end diastol.e (ti':llr'rtorioleirrvtsraorRarun''ruacduilrto AV tio) Inu

rlnfi ovfi{urn 1/3 !o.:vD?non

- n1:inilirriururori'rlorirkirirnlr{o CTR (Cardiothoracic ratio) ornnr:iottlu
Diameter, circumference uio area

Cardio-Thoracic Diameter Cardiac Circumference or Area

(1) CTR diameter ocrr{urinrnaioinrouuonro.rventrictes #':aolir': fin'ruui.r AV valve

nvrarndu interventricutar septum 6o'jrfiniln6rfioinri'r crR kiurnn'jr Percentite ls uo.:orqn::driu1

'faDa- 2- Predrctecl Cardiorhoracrc Ratio \llrttr Corr€sporrda.-rg
Percent.les Usrng Gestataon.Bl Age as, Refere.lce

rc..diottto..clc Flatlo (CTR)
GA (wk) 5ttt ,.(xtr 5Otlr 90rh 95rh
14
15
16
t7
72t
a9
20
2l
22
23
24
25
26
2''
2A
29
30
31
32
33
,4
35
36
37
3{}
39
40

17
a7
a?
20
23
19
2l
27
31
29
30
2A
2A
33
34
27
31
f6
28
2L
21
2St
25
25
25
19
a7

o-37
o.37
o.37
o.37
o,3a
o-38
o.3a
o-3a
o-3a
o.39
o.39
o39
o,39

o,36
o-36
o.36
o-36
o_37
o.37
o-37
o-37
o.38
o3a
o.3a
o-3a
o.39
o.39
o.39
o-39
o-39
o,40
o_40
o_40
o -4{,
o.41
o.41
o.41
o.41
o.12
o.42

o.42
o-42
o.42
a -a3
o-43
o..43
o-41
o.zr4
o.44
o,45
o45
o.46
o 1t6
o,46
o.47
o.17
o-47
o,a8
o-44
o_48
O-rr9
o-49
o-50
o_50
o50
o.51
o,51

o,49
o-50
o_50
o-51
o-51
o52
o_52
o53
o.53
o.5a
o.54
o-55
o.69
o-56
o_56
o-57
o-5a
o-54
o.59
o_59
o.60
o-60
o-61.
o61
o.62
o-62
o-63

o.a7
o_4a
o-a8
o.4ar
o.4!)
o_50
o_50
o.51
o_51
o-52
o_52
o.i.
o.53
o.54
o.54
o-55
o.55
o.56
o_56
o_57
o _57
o.58
o.5a
o-59
o-5q
o.60
o,60

o.34
o-34
o.35
o_35
o.35
o.35
o.35
o.35
o.36
o-36
o.36
o.36
o.36
o.37

G.A ificlrcates gesrattofiat aqe

I

CA
D

A
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a'tn0.t0''tn Siritert S, Tongprasert F, Srisupundit t( Tongsong T, Luewan S. Z Score Reference Ranges

of Fetal Cardiothoracic Diameter Ratio. J Uttrasound Med. 2019 Apr.

(2) CTR circumference rrav area inrouuon'uorrirlo rfitrurYuuouuan?ordlffrl lnu

- CTR circumference ovdouirn.rd hudovLirfiu o.s

- CTR area ovriau{rrnrfi ad:vuirs o.z5-0.35

2.3) di MCA-PSV ("nurni. screening)

- iolurzucilr:na'lu ionr{n-n{?rduuraudurdudio apo 1{ Doppter cotor rda

[ao{el"r[ilil!dure0o circte of Wittis

- rJiufinvrr.rtordu16oo l,lcn (uiddte cerebraI artery) hifinvrrlnoorrir{raror:ro
.J
[u[1l?o{ ru']u,I111 L14r1,1ur6ura0nlnt0

- 1{ sample gate tJ:vurru t-3 fiairun: ?1{oEi!ir':runa'r.lrdu16oo uavoqjtu

oirurarjr proimat f/: 0riirrsr"ruyd.rfiufln branch u.riln internal carotid artery lrnfiqo) :vrru 1-2

fia6$Lsr:

a i -,- - i..- raofl wavetorm fllqgunl o nntnuuavln?1!{rflannqn0nu 3 flauluuoul{uou

- itit z-z n{'rr$iolfikirirlndr6urriuuavrirdrdldurrodu

I il-,

I

I

t.

I ,,t

f',

I
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- d1d1 MCV-psv fitdornnr:in lrrrfiuun-udriln6luolqnrrrirdu2rYu lnurarnrir > t.5

MoM* fi on'urrv fetat anemia nr:16'iunr:n:ro cordocentesis rfi oiiodanrrv6o
, , 9.j* riurn:gruarur:nq1dfr https://wryrnar.perinatotogy.com/caIcutators/lv1CA-htm

2,4) iatdu:auxritr (Sptenic circumference)

- in'[unrnfi'otrltto{ urau abdominat circumference Inufruovfi#nuruv ndl u

- ,l
iuylitaUl homogenous echogenicity d LnatfiU.!1r50N!n?'lnULanuaU n'lu14uiua{n0n:v[Y{1c011411

- inlou1{h6 innerlnirl x R?'ttru'r?x t.sz viol{ manual tracing (finauuilutir

rJ1fln'j'r)

- iiod'untvfiT uletrdorirurnn'jr percentite ls dorqn::rirYu

T-lDlG I Fl.rnr<rtlranr .rf r,rc-.jic.cd itrl<6i-- c id-urrrt_ere-.t€ !.atr-rcs (ctrr)
,ir ca.tr 8lcstario-3! s.<-cl gt 5.h. jt(Xtr. an.l lrsrtt rrcrL-eoril--
(;€s!!.ia'n&l \^,ecks SpL-rric- ciL-rrrtrl-e.L-rr<-e (.-,m )

5rtr rrcrccnrilc .s{,.tr txrr(:-cr|. i kr 9-3rt! trr.rc.<-rrrile

rL

I
\

t

:-._

G

I

"-J

l.r
t5
t6
la
lll

:()
2t
2?
2-t
2-1
2a
:!6

=af,!a
2<,
.1{)
3l
-i2
-43

-i5

t-7

o,ot
(1,.43
o-a5
t.27
l -6ta
2 -()a)
2-5()
2-.) r

-:t-3 t
_a_7 t
a, to
,4.5(,
4- tt!,
_5 - 2ta
s-67
6.OJ
6,.1-t
6,4I
7-lt)
7 -56
7-.r-a
8-3{)
ra-67
1r-()3

it_'r a
I ()_ t()

I .96
2.3a
2-{.0
3_21
,-62
4-()3
4.14
a-ll.a
5-25
5-65
6.()4
6.{4
6.43
', _22
? -ctl
a -9.,
8.37
a-43
!r- I -1
9-5()
9-a7

I ro- 24
10-6 !
to.97
!t-33
r I .6!'
! 2.()5

a-9 t
4-3-3
4-44
_5- r J
s.-56
5 -.r'7
6-3ta
6- 7!a
7-tri
7 -5a
7,9L
ti--]11
,,, -7 a
9,t6
9.54
9-93

I tt-3 t
r()-69
t I -<r7
I I -4-a
I I-tal
t2-tlt
t 2.55
I2-9t
t 3,2tt
t 3-6"1
l4-(x)
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(Hydrops fetatis)

vrit ttttZ
rfi6[ofla'rr : PG-PCT-oBSooT
* la

ufiLlla:qr : -

iudufitt, il 5 an nng

*drl6.torn Srisupundit K, Piyamongkot W, Tongprasert F, Luewan S, Tongsong T. Reference range of

fetal sptenic circumference from 14 to 40 week of gestation. Arch Gyn

Checkl,ist hydrops fetatis

Hydrop fetatis uttrasound finding
AFI >25cm, DVP> Bcm O Yes O No

MCA-PSV >1.5 MoA/ O Yes O No

Skin edema O seen O not seen

Pteural effusion O seen O not seen

Pericardial effusion O seen O not seen

Ascites O seen O not seen

Ptacentomegaty O seen O not seen

Hepatomegal.y O seen O not seen

Cardiomegaty O seen O not seen

Sptenomegal.y O seen O not seen

Umbitical cord edema O seen O not seen

Resutt : Ol.ikety Ounl.ikety hydrop fetatis

6.1.3 uurxl{tnltdlioant&a:zif, ara'unmc hydrops fetatis
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1. Thatassemia screening to.tarfin::tlr

2. ABO, Rh b[ood screening tolarin::ur
3. SyphiLis screening'uolarin::ur

4. indirect Coomb's test
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