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The appropriate interpretation of monitered fetal growth throughout pregnancy in
individual patients and pepulations is dependent upon the availability of adequate
standards. There is no adequate standard of fetal weight throughout pregnancy thatis
suitable for patients in the U. S. A. To determine such a standard for infants delivered
at about sea level the 10th, 25th, 50th, 75th, and 90th percentiles of fetal weight for

A goctatinn were calo lnfnd from 430 fnhnoc at8 to 20 nmnclrun’

ach mometraial o
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weeks’ gestation aborted with prostaglandins and fmm 30, 772 liveborn infants delivered
of patients at 21 to 44 menstrual weeks” gestation. Median fetal crown-to-rump lengths
and crown-to-heel lengths were dertved from measurements of 496 aborted fetuses of 8 to
- 21 weeks’ gestation. Fetal weight correction faclors for parity, race (socioeconomic status),
and fetal sex were calculated. The derived fetal growth curves are useful for clmzml
public health, and investigational purposes. (AM. J. OBSTET. GYNECOL 126: 555,

1976.) -

Wite THE ADVENT of new monitoring techniques,

fetal and maternal condition can be better evaluated
throughout pregnancy. Although assessment of fetal

growth is an important aspect of fetal monitoring, the - -

expected ranges of fetal weight and growth through-
out pregnancy have not been adequately determined.

Accurate knowledge of fetal growth is clinically impor- . -
tant for at least three reasons: (1) to identify the effects -

of pathologic pregnancies on fetal size, (2) to aid in the

- evaluation of diagnostic measurements of fetal growth,’
and (3) to identify potentially abnormal children in the .-

: antepartum or 1mmed1ate1y postpartum penods
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“Available data on fetal sizc and growth throughout

" pregnancy are not adequate for many clinical pur-
. poses. Streeter' ‘conducted the most comprehensive
. study of embryo and fetal growth in early pregnancy

and reported values for formalin-fixed and embalmed
specimens. . Although his measurements- of sitting
height, head size, and head- to-foot length are similar to -

_ those of” nonpreser\ed specimens, fetal weights differ

; sngmﬁc;mtly Since the weight change caused by forma- -
o linis dependent up(m ‘several factors, there is no

~reliable way . to. determine the uetght of the non-

. preserved from the presened fetus. .

‘Fetal weight and some of the pammeters that appear

l,to be associated with differential rates of fetal growth
~ in'the latter part of the second trimester and through-
-~ out the third thrimester in specific patient populations
‘4.have been reportcd by se\eml m\esttg'ttorﬁ Unfortu-
" nately, either these studies pertam to selected popula-
tions who are not representative of all subgmups inthe
U.S. A. or the studies are too.small to permit accuratt: e
- determination of fetal growth 'percentiles. The im--
- portance of cvaluatmg the relatmnshtps between fetal
L gro“th and such variables as fetal sex; and maternal
. Tace, socioeconomic factors, and pamy has been preu-
" ously reported,* 3 1L ' :

One of the most frequent]y used standards of fctal ‘

; :,klgrow th is the one reported bv. Lubchenco and associ-
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Flz 1. Fetal lenmh left cro“n-to-rumn nght cmun-m-heel

Regressnon of crown-to-rump length (CRL) and crown-to-heel

length (CHL} with 90 per cent confidence limits on a fature

- CRL and CHL are graphed from data derived from 496 "

prostaglandin-induced abortions. Fach - dot represents the

mean CRL and CHL for a given gestauonal age, () is the .

 estimated standard deviation about the regression line, {R? is

the multiple correlation coefﬁment and the dashed line is an ’

extrapolation to 0 cm. at 2 mcnstrual weeks’ gestatlon
LI -

- Table I. Selected patient charaéierisﬁcs B

+ 8-21 weeks' gqstat'io‘n{_[ 21—44 uwks’ gestation

- Characteristic No. | %

- North Carolina at Chapel Hill (elevation 51‘3‘fect),
"-tocols; PGFzq by thei mtra-ammonc and vaginal routes, -

- PGE, by the \agmal route, 15(S)-15- meth)l PGF,‘1 by

- Characteristic | “No.. | % - the fetus that would change either its wexght or size, !

Agef(yr): .
20

20290
:30-39 o
40+ -
Parzly;
2.0
B2
34
" Race: = -
White © -

-“Non-white

. Fetal welghts and crown-to-rump and crown-to-heel .
- lengths from intact fetuses’ were obtained within 30 l
~minutes of dcllvery wnh a Mettler e]ectromc scaIe and ‘

" by a combination of the physician’s - estimate based |
- - on uterine size and the’ patzents stated last normalv,""
- menstrual penod (LNMP) Nenher of the two esti-.
: ';.mates of gestional age. alone was satxsfactory “There-
{ fore, only data from 496 of lhe 641 pregnancnes where";
" the LNMP estimate and the physmans estimate of
: ,'gesnonal age differed by no more than 2 weeks were |
" analyzed for fetal length Fetal welghts were dem :
N f from 430 fetuses at 8 to 20 weeks’ gestation.

~ kates,‘ demed fmm ‘delive

ﬂ'swoeconon C,. and pamy com "smons Fetal gr '

ries at ,2410 42 ‘menstrual -
“weeks’ gestation. Their study was based on relamelyi.‘,,‘,; kS
few (5,635) selecied Jnfants born to Caucasxan ‘mothers .
oflow socxoeconomlc status ata hlgh elev: atxon 5, 280-
. feer). Their: demed fe[al growth rates ‘may: be. inap-
- propriate for other areas of the Umted States, since
- fetal growth may be affected . by altitude, and these .
: other‘areas may have populzmons with dlfferent races,’ ‘been prevxously reported g

' calculated to the neares

. Novcmberl 197 -
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standards for the past generations,® for other cour
tries,""12 and for other specific U, S. A. groups”‘15 may
not be representative of present-day fetal growth th stan-
dards in the U. S. A. o

To determine the * norm'll” (expected) range of fetal
weight throughout pregnancy at sea level for most U.
S. A. patient types, the association of selected vanables'
with fetal weight and fetal length in early pregnancy,
pertinent data from 31,268 prostaglandin-induced o
abortions and deliveries after spontaneous labor at8 o
44 menstrual weeks’ gestation were analyzed.

Materlals and methods

~ To determine fetal growth from 8 to 21 menstrual
weeks’ gestation, 641 fetuses aborted with prostaglan-
dins (PG's) were weighed and measured. All abortions
were legally approved and performed in the Clinical - - |
Research Unit of the Memorial Hospital, University of

during the period of 1972 to 1975. Abortions were
induced with PG’s" acc()rding to investigational pro-

the intra- ammotlc and . intramuscular  routes,” and

15(S)-15-methyl PGE; by the mtramuscular route. -
Neither the systemic nor intrauterine administration of
any of these prostaglandms is known to cause effects n

Gestatmnal age for the abomons was’ “esumated"

Fetal welght from 21 to 44 menstrual wee ‘
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' Flg 2. Fetal weight durmg early pregnancy The 50th (median), 25th, and 73[h percennles of fetal
weight in grams during the. initial 24 menstrual weeks of pregnancy as~calculated from 430
_ prostaglandin-induced abortions at 90 weeks”and 30,772 “spontaneous” deliveries from 21 to 44
weeks’ gestation are graphed. Dashed lines are extrapolalmns between the data sets and1o 0Gm. at 2

" menstrual weeks gestauon

‘pauems LN\IP lnfams ‘were \selghed on a balance :

S,l‘nlp |mmnrl--nal" aftar dalivary. -
~aiC HINMCGIALELY aiter aeuvery.

Fetal weight percentiles were calculated from the

. data at each week ‘of gestation. The resulting. 10th, "

 %th, 50th, 75th, and 90th percentile curves for fetal.
weight were then smoothed with- two-point weighted .

means, Simnle l:npar rpmncunn techniaues were nsed °

oY Rt Al AT RI aaiis A2 \lu\-v Eol L SgR T Lo

- for the analyses of crown-to-heel-and crow- to~rumpf7
- ship of both crown-to-rump (CRL) and crown-to-heel -
~ (CHL) lenglhs to gestational age appears. to-be linear
.during this period of gestation (Fig. 1). The calculated :
. 'regressmns of the CRL and CHL on g,estalmnal age are
f";gx\en b} DieE

, \lf?ﬂgths Whenever statistical tests were used, only the p -

- value—the significance level of the test—is presented.

. Subjects. Although the race distribution for patients: o

inthe 8 to 21 week group was similar to that of those in

"fthe 21 1o 44 week group, the distributions of age and 5
 Parity differed (Table 1. In both groups 98 per centof

. the nonwhite pauems were blacks. Patients in the 21to

bz H weeks’ group .were classified as staff -or private,
dependmg on their’ ability to"pay, private phys:cxan
- gosts, whereas pauems in the 8 to 21 ueeks gmup were,

- notso classnﬁed Smce 9() 5 per cent of the staff patients
: f“pm nnnuhnp and 89.7 per cent of the private patients

'“ere white, the effects of these two van'tbles race and - *
“socioeconomic_ status, on fetal growth could not be.
_‘adequatel) separated SR :

Flesu!ts
Fetai length (8 to 21 weeks gestahon) T he rel'm(m- :

: ';CRL = --7 42 + l 19 (gesmtmnal 'lgc) s = 2.36 cm
V'CHL = ~ll 72 + l 8() (geslanonal aqe) s =3.57 Lm

ln the mnge of 8'to 2] menstrual \\eeks gest'\tmn o

the. expect‘gd CRi:, and CHL are calculated from the
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Table IL. Fetal weight oercentiles throu_gho_u.t pregnancy

"~ November 1, 197
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T ‘Smoothed percentiles
Gestational age B - : '
to L (menstrual weeks) "No. of women 10 25 . 50 75 90
_ R 6.1% R S
- = COIB¥.
— -— 8.1* - L =
— — o 1Lgx. = L
— 1L1 . 211 341 -~
— 225 35.3 55.4
— 34.5 51.4 S 768 ¢ i—
— 51.0 767 108 . -
— 79.8 117 S 1) EE
. 125 166 - 212 =
— 172 220 298 - —
— 217 283 304 —~
— 255 - 825 460 —
280 330 410 570 o 860
- 320 410 480 8300 90
370 460 550 690 890 o
420° 530 640 780 1,080
490- . 630 740 - 890 LSO
570 - 1780 860 S 1,020 1320
660 840 1990 CL160 o L4700
- 770 - 980 1,150 - S 1,350 o 1660
Y890 . 1,100 1,310 1,530 7 UL,890
11,080 - © 1,260 1,460 o L7100 20000
- 1,180 1,410 1,630 L8800 2,990
1310 - L5700 1,810 - 2,000 0 - 2500 ¢
© 1,480 11,720 2,010 - 2,280 - 2,690
S ULBT0 . 1,910 2,220 2510 . 28800
1,870 2130 ° 2430 02,730 o 3,000
2,190 2470 . 2650 2,950 0 0 3990
S.2310 0 2580 2,870 < U3,160 - 3470
25100 2,770 8,080 . . 3320 3610
Fi 2,680 - 2910 0 0 0 8170 © 83,4700 . 3750
2750 . 3010 39280 03,500 3870
2,800 - 3,070 . 3360 - 3,680 . 3,980
283 3,110 - . 3410 08740 .
22,840 00 0 811000 83,4200 0 3780
12,790 3,050 - 3390 - - 3770 .

weeks gestation.

' futurc CRL or CHL for. gestatxons over 10 weeks are .
. approximated by the expected CRL 3.9 ¢m. and’ by

. the expeaed CHL +6.0 cm. Thek‘telatlonshxp of fetalf :

length to age is curvxlmear inthe’ very early pregnancy. =
. Fetal weight. The 25th, 50th, and 75th percenules of
fetal ‘weight' dunng the mma! 24 weeks” gestation. are
- portrayed in Fig. 2. The continuity of the percentilesof . .
o the two data sets. [(I) abomons at Chapel Hill and. (2)_;"._

£ {'neonates at Clev eland] is apparem

 The 10th, 25¢h, 50th, 75th, and 90th percentiles of

::'f fetal wenght lhroughout pregnancy. are’portrayed in e
_ Fig. 8 and detailed in Table 11. These percenules are‘
"“not adjusted for fetal sex or maternal arity and race

S “Medlan fetal we:ghts may be meresnmated They were denved from only a small proportion of the fetuses delivered at thcsc[j

above equanons. The 95 per cent conﬁdence hmxts ona

- crease in welght over the prevnous week, the maximus
‘percemage increase in wenght is in early pregnancy and
; progressxvely decreases throughout pregnancy. (Fig. B

nt 'wexght. Maternal parity : and race (socxoeconomxc) and
“fetal sex: are aswcxated mth srgmﬁcam (p <0. 10) dx
- ferences i in mednan fetal we:ghts in the latter pan (
- pregnancy (Fig. 6) Af'ter 34 1o 38 weeks gestamn,
_f'med:an fetal weights

Growth rate expressed ‘as’ the median feta] “czght,

gam per. week increased: progressively until 34 10 3
';weeks gestation, ‘after ‘which the weekly. fetal uexzht’ v
increment decreased (Flg 4) In comras[ \vhen grmﬂh

rate: (weight gam) IS expressed as the percentage 1

““Variables assocxated w1th ;dlfferences infe

”\w er: sxgo:ﬁcamly differen
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EVIATION FROM. MEDIAN (GRAMS)

' Fig. 3. Fetal i weight. The 50th (median), 10th, 251k, 75, and oorh perfeﬂﬂks of fetal eight in
. grams througholn pregnancy. and correction factors. for. pam). race (smoeconom:c), and ‘sex -
- dem ed from 31 202 prosmglandmdnduced abomons and. spomanmus deh“‘—ﬂﬂ are g 3Ph€d‘
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. Weight Gain per
* Week {Grams)
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Fxg. 4. Wi eekly fetal “exghl gnm throughout pregnanq The -

- median ‘weight . gain in grams each week throughout preg-

.nancy among- 31,202 pmstaglandm-mduced abomons and : :

spontaneous deluencs are graphed‘

: <() 10) for prlmnparas and mulup'xras fl)r “hltcs (pn-, :
\.ne) :md nonw hnes (slaff) :md fnr m:xle and femn!e

the above \anables were

S H Y PR, !n <0
ulu\,lc i p /U.xl}} IUI l

IR
ac \an munca

- parities and Taces..

i NN
Anale Sog hMu:,l 1}
& Ill(ll’ A jll\‘l\»al‘—u tll (S LW ‘».JL‘&“ U‘ “lm '“. l“"fhﬂ UI.

Fr()m Fig 3 the expeéted fetal \yelght (EF\\’) ad_;ustccl\'/{
ce (socmeconomlc) can

for sex and/or pam} andfo

~ ternal gestatmnal agc the adjustmcm xs”m' ebvaddmg ‘
" to the mcdmn fetal “elght thc grams dcuamm for the
effects of sex; pam;, ‘and race (s:chccmomxc) For

e cxamp]e the expeued feml uught (l' FW) for zx smgl&

I i
>074,'8 121620242832%4044,

after spontancous labor (“spontaneous” ‘del

- growth. Because there sms good continuity int
- weight percentile curves “derived from prosta
“induced abortions’ 1nd fmm femses born after” SPO” ‘
__tancous” labor, it appears that the fetal weight per”
_centiles dchvcd from. spomancous d

: 1mtlar. Before 34 ueeLs
' gestanon, medxan fetal wexghts “ere not slgmﬁumtl) o
- late second and third trimesters are val

n oo mg “normal” {usual) fetal gmwth

w e:ghts “ere plotted in Flg G_and deuanons fmm the @ =

- median were. ploued in. hg 3 fm‘ pauems of 4chfferem :

~tion rcported in this study were simi
“ously. reported.” ™ From 8
_ relationship to fctal length was linear. in aﬂ
. studies: I contfast, Haase's ‘rule, 2 commﬂ
‘calculation for determmmg the expetlfd
[curvllmear grimth rate’ durmg the ini

'gesmuon and a lmear relanonshlp th

five lunar- months of pregnancy -
dmdmg the mtmber of menslrua! wee

I\oxembcrl 9%
Am. J. Obstet: Gyneco)

g
|
o
.

grams) the correction factors at 39 weeks' for primi-
gravidas (=63 grams) and for white patients (pri- -
ate (+75 grams) [EFW =3170 - 65 + 75 =3 180
grams). If the fetal sex is known, the EFW can be fur-
ther adjusted by adding the fetal sex correction factor.

Comment

A U, S0 AL standard of fetal weight throughout
pregnancy for singleton uncomplicated  pregnancies
delivered at about sea level has been determined for
male and female fetuses, nulliparas, and multiparas -
and for whites and nonwhites. Although median
weight of specific U. 8. A, populations may vary from
these medians, with appropriate corrections for ses,
parity, and race. the derived median fetal weights a -
each gestational age will probably be accurate enough
for. clinical and investigational purposes. umcr._
variables such as maternal smoking habits, diseasss
abnormal presemations, nutrition, and addictions -
which may affect fetal weight were not evaluated inths -
study. It was the objective of this study to evaluate fetl
growth for “normal” pregnancies rather. than for, ;_

‘pathologi¢ and - nutritional conditions and personal -
- _habits that may be altered andlor may depend upon :
* local conditions.

The validity of usmg fetal uexghts from deluene;_:{
vertes)

during the Jate second and early third trimesters had -

2. been quesuoned .since’ a-large proportion of ‘}(‘;x.f
i i
- pregnancies may have bcen abnormal and. rcsultc m

yormal
the fetaly 3
ghndm

fetal weights that are not represemamc of “n

eliveries in the
id for mtcrprel

o w sage el s il

Mean crown-to-rump: length (CRL) ¢

and crm\'n 1o-heel length (CHL) at eac
B lar to LhoSC pre

to 21 weeks” qesmuon the
of thesf

1

CHL,
jtial :
ereafte

he ini
rulc. | he expected CHL m cent:meters fol‘t i
s deterﬂ"“e‘ it

& kS gesmuoﬂ
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Percent Change .
80

PN o

40

ol b b b by ! |
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I " Gestational Age (Menstrual Weeks) - SRR

.. Fig.’5, Perccﬁtage increase i‘n,;w_eigh; over previous week thﬁjughout pfegnancy'. Throughout
pregnancy, the median percentage increase in fetal weight during the week prior to the plot among
deliveries is graphed. - ~.© .

”

31.202 prostaglandin-induced aboir;ions and “spontaneous’

’

A PARITY

SR

{
¢

" FETAL WEIGHT (GRAMS) =~

w F'gs K‘fiiigfi ‘fékt?l‘s;eigh‘t‘ by parl."’i[y,iﬁ : (socmecom)mlc) anvd,sé'\x.’ The ’media‘n‘ fetal 1weighi in. o
- 8rams during 36 to 42 menstrual weeks" gestation derived from 31,202 prostaglandin-induced

- bortions and “spontaricous” deliveries (central unmarked line) are graphed with fetuses of different -
_Sexes-and born 16 mothers of different parities and races (sociceconomic). Deviations prior to 36 -

Weeks' gestation weré not significant (p >0.10).
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Perinatal Wtw
{Grams)
6,000

oL L1 /

4,000

20 //

2,000 // :
i ~1,000 -
Gestational Age (Weeks): 32 34 38 38 40 42 44
- Months from Birth: . 00 2.3

Fig. 7. Median permatal wcrght. (}raphcd are the median

weight in grams throughout the latter part of pregnancy de-
- rived from 30,772 “spontaneous” deliveries, and the media

weight throughout the initial 3 months of life as rcportcd by
- H. C. Stuart, M.D,, and associates.® The dashed line i is an.
'~ extrapolation of the best ﬁmng Ime to mdxcate stmnlar rates of
g'l'OWﬁh S - . : :

: mult:p]ymg the quotlem by ﬁ\e." Allhough Haases
rule may be useful for rough determinations of ex-
pected fetal lengths it should not be used asa standard

Vfor feral lengths or: for determmmg rates of fetal

Fetal “mghts for use as clmxcal standards must be

Vdenved from:. reccntly deiwcred nonmacerated
nonfixed spemmens mlh an- accurateiy determmed
‘ gestatlonal age To obtam estrmates of fetal size at 8 to"

28 weeks’ gestation for. use ny embryologlsts. Streeter!
~used 704 formalin-fixed or embalmed spectmens in -
- different’ condmons and states’ of _preservation: ob- .
tained: from many sources over a:period. of several-
.-years: Thc gestatxonal ages were denved by several

memous ‘He QCH‘CG UIC ESumales Ol me CXPCC‘[C(]

o formahn-ﬁxed fetal werght at 28 to 40 weeks’ gestation
. by adding 5 per cent (an esumate of the amount added
. by embalming) . to the mean: wexghts ,reparted by

Zangemeister.® | Howcver, formalm fixing and embalm. -
" ing do not add a consistent amount or’ percemage of -

" weight and the amount of wetght added depends upon .
- several factors. ? In our. study the medlan welghts at

~each week’s gestauon were from 0 to 40 grams higher

" at 14 10 26 weeks’ and from 010 200 grams higher at 27
5 030 Weeks gestauon than those reported by. Streeter.

e weights after 30 weeks’ gestauon were about 100 grams 1

- nancies, when evaluating the. best time for delncry
. determination” of ‘ the’ expected fetal ‘weight'

- with- each’ duration of. delay may be helpful. Sgnai
~determinations of fetal’ gromh by ultrasound an
other methods, if correlated with fetal wexght couldbe
used to assess growth retardation and the effects of i
ferem therapies. Aithough neonates welghmgless than
_"3 5 pounds and/or with: “sCVere intrauterine gmmh

November 1, 1976 i
Am. J. Obstet, Gynccol, .

Unfortunately, it is not always made clear in textbock
presentations that Streeter’s data are for the en-
bryologist's use 1o estimate gestational age from the |
weight of afixed specimen and not for dinicans |
dealing with nonfixed specimens.
Many of the values reported for fetal weight and
growth during the latter part of pregnancy are not
satisfactory for use in woday's U, S. A. population. Feal *
weights derived many years ago® were lower and there-
fore are unsatisfactory for today's standards. Median
weights in India® and Singapore’ were consistently
lower, and those in Sweden,® Holland? and Scotland®
were higher, whereas those reported from Canada”
parts of the U. S. A.,”*"** and Austria® were similar to
subgroups in this study. National standards change -
and periodically need revision. Some methods, suchas -
use of birth certificate data and the inclusion of weights -
of dead fetuses or only fetuses that live throughout the -
neonatal period, result in inaccurate fetal w:\ght stan-
dards. :
Standards for fetal w elgh( denved from very speaﬁc
populations are usually satisfactory for only that popu- -

lation. Among the indigents in Atlanta, Negroes had

lower male and female birth weights at each gestational .
age after 37 weeks’ gestation than did Caucasians”

- The median birth weights of Negroes were similar to-
- only the nonwhite subpopulation in our study. Probs-

bly the most frequem standard of fetal weight usedin
the U.'S. A. is the one reported by Lubchenco and |
associates.! Using various “corrections,” thcy reported.f
combined- weights of infants born to 5,635 indigent
Spamsh American patients in Denver, Colorado (eleva{i:‘
tion 5,280 feet) “Their 90th, 50th and 10th percemﬂc\ '

less than those reported in our study.
- Growth cunes are: potemla]ly uscful for se\eraltf

4 purposcs in the clinical practice of obstemcs and o f

- gynecology and ped;amcs as well as in- pubhc health
“and the social sciences. Adequatc fetal growth stan-
" dards may be used as a basns for more mformcd chmcal;‘,
Judgmems and for beuer mtcrpretanon of the resullsf:,
of fetal monitoring. For example. in comphcated preg-

present gestauonal age and the expected might ain

retzrdanon", have, h:gher rates of mortaht ‘and
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uated somatic, psychological, and intellectual growth

as compared to their peers,” # better definition of

the high- and low-risk neonate groups may be possible
with the availability of accurate growth standards.

Growth curves may be useful for selecting groups
that might benefit from specific public health and
educational programs and for partially evaluating the
effects of such programs. Nutritional and special
educational and psychological adjustment programs
for the very premature and severely growth-retarded
infants may decrease their mortality rate, improve
their - psychological adjustment, and promote their

maximum -somatic and intellectual growth. More ap- ..

propriate and successful treatment and education pro-
grams may be devised if concentrated follow-up pro-
grams of high-risk children are created to detect neu-
‘rological, speech, hearing, eye, and behavior problems.
The effects on fetal growth of genetic factors, illnesses,

and personal habits such as smoking, diet, and addic-

tion can be evaluated so that potential parents can be

counseled and effective public health programs can be
initiated. Serial fetal growth rate curves over several -

years could be used to partially evaluate speclﬁc nutri-
tional, medical care, and educational programs.
-Large, controlled, long-term comparative studies of

~various methods of managing pregnancies with in-:
trauteri’n‘e growth retardation from different causes
and at various stages of gestation need to be conducted..
~The most frequently used method of managing the -

growth-retarded fetus is either by the continued obser-
~ vation of the pregnancy until spontaneous labor oc-
curs, or by effecting early delivery if there is presump-

tive evidence that continuation of the pregnancy will
" permanently injure the mother or there is a high
probabxhty that fetal death is :mmment However,' .
_there are reasons for believing that. this- appmach,‘
rather than’ earlier delivery and - adeauate neonatal

" nutrition may result in less than opnmai developmem'
_in some fetuses. < . (e

~ Reduced intrauterine gron th rate is- probably assocn-.
ated with. subopumal fetal: de\elopmem After ; a tran—f
sient decrease-in fetal growth while adammg 10 the
_extrauterine environment, the neonate gains® wenghtk
‘ata rate similar to- the maximum - rate noted. during
 intrauterine development (Fig 7). Intrauterine growth

- retardaUOn appears frequently to stem from a deﬁcaent
- intrauterine environment rather than an abnormahty
~in the fetus since” (1). after bmh low-bxrth—umght
-~ Beonates often gam weight ata more rapid rate tha

1 :thelr normal or high birth, welght peers"‘, 2 ;the'

mlrauterme growth rate of each fetus m multxple
- T'Pregnanmes is. neganvely related  t umbe:
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fetuses™; (3) fetuses of malnourished mothers® 26 27
and/or ~pre-eclamptic mothers'® - have attenuated
growth; and (4) in some populations the maximum rate
of fetal growth continues into the latter parl of prég-
nancy.? :

The anatomical and functional effects of human
intrauterine growth retardation are unknown. How-
ever, the decreased fetal brain growth that has been
reporied in animals when there are maternal nutri-
tional deficiencies in the latter part of pregnancy may
also occur in some growth-retarded human fetuses.?* **
Defects resulting from undernutrition during devel-
opment may not be repaired even if adequate nutrition
is later resumed. Fetuses of undernourished bitches
and mice have smaller brains and a decreased number
of central nervous system neurons than the offsprmg
of well-nourished animals.” * This decrease in
neurons persists into later life even though (there has

_~been good neonatal nutrition.*” *" Some investigators

believe that this decrease in anatomlcal growth does
not lmply a functional deficiency.®

- Although intrauterine growth retardation results
potentially in less than the optimal neurologic and
somatic development, the functional deficit may not

-always be demonstrable by the use of standardized tests
for “normal” populations. Although the mean somatic
~size and intellectual and behavioral ratings of in-
. trauterine’ growth—retarded infants are within “nor-
~ mal” ranges by b years of age, they are consistently less
~ than those of their “peers.”*' Neurological deficiencies
* stemming. from intrauterine growth retardation may
‘ notbe adequately defined by 1Q scores. OF 96 children
‘born with “severe” growth retardation after 38 w eeks’
3 gestauon, the mean 1Q was 95 for- males and 101 for
- females, but 50 per cent of males and 36 per cent of
. females had “poor” " school performance; 59 per cent of -
“males and 69 per cent of females had speech defects; 1
- per cent had cerebral palsy, 6 per cent-had convul- -
sions; and - 29 per cem had ev1dence of cerebral dys- :
function.™ : - : :

‘In cons:derauon of such ﬁndmgs xt appears thatk‘
dellvery of the growth-»retarded fetus at a time when

there is a hxgh probablhty of extrauterine survival may
result in_less permanent damage to the infant than . -

does the ‘present practice” of continued observation

vuntll there is ev:dence of maternal danger or impend- -
ing fetal death H(mever, approprtate studles will be -
k:_cessary to determine the best method: of managing o
”p:ments at different gestauonal ages with different

degr:es of intrauterine grow th retardation from dif-
erem'causes and for managmg the gro\sth~retarded
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