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Intrauterine growth retardation remains an important problem in Obstetrics and Neonatology,
and interest in this subject has grown considerably in recent years. Despite extensive research in this
field and significant improvements in the understanding of the pathophysiology, diagnosis, and
treatment of aberrant fetal growth, it is still somewhat of an enigma.

This article reviews recent literature on this subject and deals with definition, classifications,
etiology, diagnosis and management of cases with intrauterine growth retardation, as well as
technological developments such as ultrasound, Doppler ultrasound and antepartum fetal blood
sampling.

Key words : Intrauterine growth retardation.

Reprint request : Tannirandorn Y. Department of Obstetrics and Gynecology, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.
Received for publication. September 14, 1992.

*

mﬂ’zmgﬁﬂ‘mm' - Wiringy anzuwnpmand Imasnsaluminnag,



264 Hon AuiTuns

gamaaihasisldanuddyivanuia
Undvasnmsieigidulavensnluasidifiuatnenin
Wesnnmiminmsniiudatienyszmmitedadan,
mw\qmwrm'lus:u:ﬂ‘%ﬁmﬁﬂ (Perinatal mortality)

¥ e LA 3 o -
RWITUNMITAUTNARIAUUTI NG umqmsﬁua:msthy

t
- [ 4 z“; s »v ] [
wulaluassd manusneseafiiiimintasanautian
3 ngulwgifia 1) nInareariauinua (ARaanausny
¢ o« P - ¥ R o ¢
av 37 dlad) lasfivminlddaduiuangasss
2) minassananmwuauszidulathluasss (aaea
s (4 [ [ 2 - ¥ LR ' L4
aueyaTan 37 flaw) laslvmindasniangasss
3) mInassansunmuaussdulatiluaisd (area
waaagasad 37 dlawl) lasdvmindesnineny
a137  anuddgrainTiensiinininuInasea
o A ) s
lagdilafivongassd  llesaniinalasasedadan
nWWam  (Morbidity) uazdamasluszuzlfinda
azmanlatrlusssdvihlvdanasluszozdiniia
A' l » Q'
Waududszanm 4-10 1@ uazlidarmwwannly
el A. : L ) Qs A 13
ILUTARIARBAANIN MInAIndNTaaTIREIgIdens
a o o &
e nseloaluszsniuasidesee  @antiimin
W wealuiieaan uaaidouluifensn Reaudtu
Y Fo oo P ' a
fuuaztlaeuan  wanninfififidaniisagidamaiia
anuAaUndmIzuulsEamnuazmINama N ®

1. AMRBN

amigruluniisasninlatluasiinia

Chula Med J

¥ o~ @ . e & . a ELY -
wmindasndiengasuiuuuandniu  Alduinige

= Jd %‘ & W . & €& (J J
vanstamanfdiimindasniwefiduladsn 10 N

\ -~

2gaTIidsIuw®  uensnuldiminiesndy

¢ o P - ¥ v W ) a ¥ o
wefiduladgn 5 wIaumintasninduaisvasinin

- & ' , . a
MINMaNYAITTIUUY N 2 whsasdudssiuw
UAIFINe

UNTIBIRUULHITY AITHILEIANNEIIVDY
minunfaaas lailstaoniminmsnudiNgsatinnden
A ‘Jd > J ) - - I
Wassinmaniiianuenaes Salimasigiduladu
- - ¥ e @ . ¢ « &l o
Und  ewazliwinfasniudadidulasn 10 fay
¢ o [ ¥ [ Qo A Jnl - &
avfidsnn lumanduiunanigendindulathlu
v a f <
A737  dminusnasaaanvszannniafidulasn 1o
J ¢ ol o a¥ v (> 0‘; ~S a °
fawariiidsiuild danudadinisnitien Ponderal
index [PI = 100 X w.u. (NFW)/(ANUEM o0.)°] N
o - 1 A . W«
15luefisny lasfiaimsnfid Ponderal index oy
' o " P o
niwdesiduladn 10 negavsidsaiudumanladh®

mslfinauailuniTifadouandranueenly
mifSsufisunsmsdnmldsinn  wanandinnan
Undluudaznemduasudazaniud lugegasd
@ertufansdiminuandrann d’ofu'luuvia:'qwu
Sarumsiisunaspuseniminmanusnasealugae
01yATIE g a"‘m%’umnwmmaqmmmnﬁd’ﬁ
*nzmumsa’ﬂsnfwnﬁ’nmsnusnnaam’lwﬁumqmm’
@19 duaasluamaf 10

Table 1. Birth weight at different gestational ages at Chulalongkorn Hospital.”

GA MEAN 1SD SMOOTHED PERCENTILE
(WEEKS) (GRAMS)

loth solh 90th
28 1058 + 202 776 1012 1334
29 1121 £ 140 955 1180 1489
30 1462 + 308 1116 1353 1661
31 1568 + 305 1264 1586 1947
32 1769 £ 275 1430 1769 2113
33 1982 + 272 1594 1980 2290
34 21321245 1788 2128 2412
35 2261 +£217 1948 2259 2596
36 2445 £ 297 2095 2337 2803
37 2515+323 2232 2487 3020
38 2775+ 353 2372 2697 3293
39 3069 + 412 2530 2937 3504
40 3176 £ 344 2637 3087 3627
41 3177 £319 2675 3115 3605
42 - 3168 £ 453 2646 3084 3645
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Maternal causes

Nutritional —~ famine

— inflammatory bowel disease
— post-op gastric bypass pancreatitis

Hypoxic — asthma
— cystic fibrosis
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Maternal causes

— cyanotic heart disease

— bronchiectasis

— kyphoscoliosis
Vascular — preeclampsia

— chronic hypertension

— collagen vascular disease

— diabetes mellitus
Renal — glomerulonephritis

: — lipoid nephrosis

— arteriolar nephrosclerosis
Hematologic — sickle cell disease
Environmental — high altitude

— smoking

— alcohol

- heroin

— methadone

— cocaine

— antimetabolites

— anticoagulants

— anticonvulsants

Placental causes

Abnormal Cord Insertion - Vellamentous Insertion
Battledore Placenta

Multiple Infarcts

Placenta Previa

Abruptio Placentae

Circumvallate Placenta

Multiple gestation

Chorioangiomata

Fetal causes

Chromosomal Abnormalities
Autosomal trisomies (21, 18, 13)
Monosony x (Turner’s Syndrome)
Deletions (4p-, Sp-, 13g-, 21g-)

Inborn Errors of Metabolism

Infections
Viral

Cytomegalovirus

Rubella

Herpes

Varicella Zoster
Bacterial

Syphillis

Listeria monocytogenes
Protozoal

Toxoplasma gondii

Malaria

Chagas disease
Malformations
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Table 2. Etiologies of [UGR.
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Fetal causes

Microcephaly
Anencephaly
Cardiovascular defects
Ventral wall defects
Gastrointestinal defects
Genitourinary defects
Skeletal dysplasias
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Table 3. Screening/Diagnosis of TUGR by Doppler ultrasound.

Author N  Patient type GA Doppler Sensitivity Specificity PPV PPV

(wk) index

Fleischer et al*® 189 No hypertension  31-39 UAS/D 78 83 49 95
1985 Hypertension UA S/D 87 81 66 94

Trudinger et al®” 168 High risk 28-40 UA S/D 73 74 57 85
1985

Arduini et al®® 75 Highrisk 26-28 PI UA 6 73 50 81
1987 PIUA/ICA 78 92 82 90

Mulders et al®? 48 Mixed 34 UA PI 53 88 67 78
1987

Berkowitz et al®? 168 High risk 3042 UASD 55 92 73 -
1988

Beattie and 2097 Unselected 34 UAS/D 40 84 11 97

Dornan®® 1989

Schulman et al®? 255 Unselected 20 UA S/D 65 91 43 96
1989

Sijmens et al¥ 400 Unselected 34 UAPI 22 94 53 81
1989

Maulik et al®® 350 Highrisk 34-36 UAS/D 75 77 32 95
1990

PPV = Positive predictive value NPV Negative predictive value

UA = Umbilical artery S/D S/D ratio

PI = Pulsatility index ICA Internal carotid artery

RI = Resistant index EDF End diastolic flow

End-diastolic velocity w1l (Absent end-diastolic
velocity = AEDV) w3alnadaunsu (Reversed end-
diastolic flow) TINUANBUEAINET WUTINAY
minlatrluetsd msnedoaluszninainsiiuessd
u.a:msnmu'lumm‘ua:muaaaagaé’aﬁuam‘lw'ma

-
N4
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Table 4. Outcomes of pregnancy with AEDV.

Chula Med J

Apgar <7
IUGR C/S FD* 1 min* 5 min* PNM
Author N N (%) N(%) N(%) N(%) N(%) GA(wks) BW(gms.)
Arabin®? 30 30 (100) 21(78) 15(56) 4(15) 9(30) 33.0 -
Brar'® 31 25 (81) 10(38) - 13(46) 10(32) 30.0 1,020
Reed® 14 11 (79) 8(80) - - 6(43) 33.0 1,227
Rochelson™ 15 9 (60) 8(80) 6(60) 2(20) 8(53) 32.5 1,409
Woo™ 9 6 (67) - - - 8(89) 30.3 -
Total 99 81 (82) 47175(63) 21/37657)  19/65(29) 41(41) 317 1,165

TUGR =Intrauterine growth retardation; C/S FD=Cesarean section for fetal distress; PNM=Perinatal mortality; GA=Gestational age;

BW=Birthweight.
* Stillbirth’s excluded.
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7.2.3 Renal blood flow
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8. MIATINABANININATIA (Fetal blood
sampling)
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CORDOCENTESIS

Diagnosis

| Asses:

Acid-base balance

Therapy

sment |

Maternal oxygen

Detection Karyotype Decision for administration
of infection time & mode of

delivery
«CMV * Trisomies

» Toxoplasma * Turner syndrome
« Ureaplasma?
« Candida?

« Other?

Figure 1.

Cordocentesis and [UGR. The main clinical applications.
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