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Abstract 
The purpose of this study was to examine the correlation between the fetal heart rate at 

10-14 weeks and birthweight at term. At the fetal medicine unit, Ramathibodi Hospital, the 
screening for Down's syndrome at 10-14 weeks' gestation by ultrasound has been ongoing since 
January 1997. Transabdominal ultrasound examination is routinely performed for the crown-rump 
length, nuchal translucency thickness and fetal heart rate. The fetal heart rate is measured over 
four to six cardiac cycles by using the pulsed Doppler technique. One thousand and fourtei!n term 
singleton pregnancies that resulted in phenotypically normal live births were studied. The study 
was done was carried out at 10-14 weeks of gestation (mean 12.27 weeks) from January 1997 to 
November 1997. The mean patient age was 26.78 years old. The mean gestational age and 
birthweight were 38.83 weeks and 3,097.83 grams respectively. The incidence of low birth­
weight (less than 2,500 grams) was 14.2 per cent. Regression analysis demonstrated no significant 
relation between fetal heart rate at 10-14 weeks and birthweight at term. In conclusion, the result 
of this study revealed that there was no correlation of the fetal heart rate at 10-14 weeks' gestation 
and birthweight at term. 

Key word : Fetal Heart Rate, 10-14 Weeks Gestation 

PANBURANA P, AJJIMAKORN S, JAOVISIDHA A, TANGKAJIWANGKOON P 
J Med Assoc Thai 2000; 83: 1211-1214 

Several reports have suggested that the 
fetal heart rate was associated with the fetal out­
come0-3). The fetal birthweight was one of the 
fetal outcome indices. There was a study about the 

fetal heart rate at 15-21 weeks of gestation, which 
showed an inverse relation between fetal heart rate 
and birthweight and ponderal index(4). During 10-
14 weeks of gestation, there begins the first wave 

* Department of Obstetrics and Gynaecology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University. 
Bangkok 10400, Thailand. 



1212 P. PANBURANA et al 

of trophoblastic invasion, which is believed to affect 
the growth of the fetus. In our fetal medicine unit, 
screening for Down's syndrome at 10-14 weeks by 
nuchal translucency thickness measurement has 
been ongoing and the fetal heart rate is measured 
as one of the factors to analyse the risk of Down's 
syndrome. The aim of our study was to investigate 
the relationship between the fetal heart rate at 10-14 
weeks and the birthweight at term. 

MATERIAL AND METHOD 
At the fetal medicine unit, Ramathibodi 

Hospital, the screening for Down's syndrome at 
10-14 weeks' gestation by the ultrasound has been 
ongoing. Transabdominal ultrasound examination is 
performed for the crown-rump length (CRL), nuchal 
translucency thickness and fetal heart rate (FHR). 
The fetal heart rate was measured about four to six 
cardiac cycles by using the pulsed Doppler tech­
nique ultrasound machine, model by A TL, ultra­
mark 9. One thousand and fourteen term singleton 
pregnancies that resulted in phenotypically normal 

J Med Assoc Thai October 2000 

live births were studied. Regression analysis was 
used to analyse the significance of the relation 
between the fetal heart rate and birthweight at 
term. 

RESULTS 
The study population consisted of I ,014 

term singleton pregnancies examined at I 0-14 
weeks of gestation (mean 12.27 weeks) between 
January 1997 and November 1997. The mean patient 
age was 26.78 years old. The mean gestational age 
and birthweight were 38.83 weeks and 3,097.83 
grams respectively (Table I). The incidence of low 
birthweight (less than 2,500 grams) was 14.2 per 
cent. Regression analysis revealed no significant 
association between FHR at I 0-14 weeks and birth­
weight at term (r = 0.14 ). 

DISCUSSION 
The embryonic heartbeat is usually identi­

ficable with transvaginal ultrasound at 6 weeks 
gestational age and should be seen in all living 
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Fig. 1. Relationship of fetal birthweight at term and fetal heart rate at 10-14 weeks of gestation. 
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Table 1. The maternal age, fetal birthweight, fetal heart rate, and crown rump length and gestional age. 

Minimum 

Maternal age (yr.) 15 
FBW(g) 1380 
FHR (bpm) 131 
CRL(mm.) 38 
Gestational age (weeks) 37 

embryos by 6.5 to 7 weeks. The fetal heart rate at 
I 0-14 weeks can be identified by transabdominal 
ultrasound. The fetal heart rate gradually increases 
from 90-113 beats per minute to a plateau of 144-
170 beats per minute at 9 weeks of gestation(5). 
Robinson et a! examined the fetal heart rate at 15-21 
weeks of gestation and suggested that increased 
fetal heart rate could represent an adaptive response 
to an intrauterine insult, which may present in 
adulthood with cardiovascular pathology(4). Our 
analysis revealed no significant association between 
FHR at 10-14 weeks and birthweight at term. This 
is confirmed by the study of Sebire et aJ(6). How­
ever, if there is truly an association between fetal 

Maximum Mean Std. Deviation 

45 26.78 4.75 
4500 3097.83 547.79 

185 158.96 7.12 
84 60.31 13.79 
42 38.83 1.32 

heart rate, birthweight and subsequent development 
of cardiovascular disease the responsible intra­
uterine insult and/or the adaptive fetal response are 
not present at 10-14 weeks of gestation. There is 
evidence that both maternal and fetal diseases or 
abnormalities can affect fetal growth and fetal heart 
rate during the first trimester; trisomies 21 or 13 
and Turner syndrome are associated with increased 
fetal heart rateC7), but fetal heart rate is decreased 
in trisomy 18 or triploidy. 

In conclusion, the result of this study re­
vealed that there was no correlation of the fetal 
heart rate at 10-14 weeks' gestation and birth weight 
at term. 

(Received for publication on November 18, 1998) 
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m"l~mnifill'(;l()U'i::l'!~l'i"L ~il~mnii~~ll~~),lvl"'urb::l1ll~tl\i1"llnl'iL(;]'U'lJtJ~~-h hvmn 1-u•lh~m~~'i'iil 1 0 ii~ 
14 ~Ut1mf nuJll1UnYil"lnLL"lnLfi\i1~"llJrlll1\J\i1 L~rwnnm~milml'lfflll'!\i1{).1l"l(;llLL4'l::Ymn1u~"l'iilLL4'l::miltJlil"l'iltJ 

vmnriil'U~4'liJ{;1Mvnm"liil'il"lmil~mm1nU{}!{}!lDil'Un~),liJlnl"l(;lllUYlm~l'mn 10 ii~ 14 ~U{;1l,j(;]lm~~iJ~tJ4'l(;l'il­
'lfllU~~LLl1iL!iiiJu).lml~~ wfl_ 2540 ~~ M.Ynm"l~mnii~5(;l'ilnl"lL(;]'U'11il~~' h'lJilWmn~lu~1 l.J(;]'l tJnunwfL"~~ll).I\1\Jl 

nuchal translucency nu crown rump length nl'ilL'ifl(;l"llnl1L(;]'U'lJil~~lhvmn1u~'i'iilYn1L"~LL"~tJm'i1ilS pulsed 

Doppler vnm"llL'!tJcil~UiltJ 4 ii~ 6 cycles l'l\i1~~~~'i'iilL~fll~l'Ul'U 1.014 'ilflM"lum"lml"lvlm~~"l·u{ 10 ii~ 14 

~tll1ll,jyj~4'lill1l'Yll"lnun&imurill1'UI1l 1Yi'-ul~l~m:ni~tJ 111ltJwu-llilm~~,,.nL-.~m vhnu 1 227 ~UI1ll,j~~LLI'i>JmlY'1>J 

ii~Wtll'l~nltl'U W.A. 2540 ill~LQ~fl'lJil~l'!(;l~~~~'i"lilLYhnu 26.78 iJ l'ilLQ~fJ'lJiJ~ill~Y'1'i"lil LL4'l::.Jll1UnLL'in~4'liJI1l 
LYhnu 38.8 ~l.Jm,j LL4'l:: 3067.83 nf).li1ll~~lvllJ f)U"'&im"lru'lJmYn"lnJll1UnuiJflyj~4'liJ(;l~1Unll1\JI1lLYhnu 14.2% 

"llnnl"lYII1ll'lilUhJW1Jllil~ll~~~Yl"''Url 'i::l1ll~tJ(;l"llnl1L(;]'\J~lhYn"ln'lfl~ill~Y'1"l'iil 10 ii~ 14 ~U{;1l,j nu.Jl'liunYITin 

LL "lnLfi{;1~11Jnl\1\J{;1 

t!nft'1icy : Fetal Heart Rate, 1 0-1 4 weeks Gestat1on 
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