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Abstract: The foetal biometry assessment of femur length (FL) was developed in most countries to evaluate
the foetus growth. In this study, the FL values for Malaysia population were determined. A prospective study
was conducted and a number of 6501 pregnant women were involved with 12372 FL data were collected, done
at antenatal care clinic of Hospital Pulau Pinang, Malaysia. The SPSS software version 17 (regression analysis
and paired sample t-test) were used for analysis. The FL values of this study were constructed and rapid FL
growth rate in second trimester (2.59 mm/week) than third trimester (1.43 mm/week) was observed. By ethnicity,
no significant difference (p  0.05) was found between the FL values for fetuses of Malay and Indian ethnic’s
mother (t = -2.042), however these two groups shows significantly (p < 0.05) higher values than those of
Chinese ethnic’s mother (t = 4.019, 4.083; accordingly). The FL values of Malaysian resulted as significant
difference with the common reference FL values from USA [1] and UK [2] and also with selected Asian
populations (India [3], China [4], Korea [5] and Japan [6]). As conclusion, it is strong suggested that medical
practitioner in Malaysia should avoid in using biometry references based on other population to avoid under-
or over-estimation and for accurate assessment of the fetus growth. As this study involved local Malaysian
fetuses, therefore the medical practitioner can use the FL values of this study as reference value for fetus
biometry assessment in Malaysia.
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INTRODUCTION Recent Malaysian study of Raman et al. [15]

The fetal FL, head circumference (HC), biparietal 33 Chinese) found that Indian fetuses have greater FL and
diameter (BPD) and abdominal circumference (AC) of HL, compared to Malay and Chinese. No effect on gender
ultrasound parameters are known to be highly benefit in was noticed. As Malaysia is a multiethnic country, this
evaluating fetal growth [7, 8], estimating gestational age should take into account when using growth chart and
(GA) [7], calculating the estimated fetal weight (EFW) [9], when EFW formulas are calculated using limb lengths.
predicting fetal maturity [10] and intra uterine growth Due to small numbers of subjects involved, larger
retardation (IUGR) in high risk cases [11]. Making these numbers of data were suggested in  their  study to
measurements is a time consuming part of the fetal confirm the findings [15].
sonographic imaging process [12]. Study comparing fetus FL values between ethnics of

In addition, shortening of FL in the second trimester Hmong (refugees from Southeast Asia) with Black and
appears to be a useful screening parameter for fetal Down Caucasian fetuses in USA was done. The FL values of
syndrome [13]. Besides FL, the humerus length (HL) and Hmong fetuses were significantly different and shorter
foot length (FtL) measurement can be an additional than Black fetuses but no significant difference between
effective ultrasonographic marker for identification of the Caucasian and Hmong or Black groups were noted.
fetuses at increased risk for trisomy 21 using Hence, the Hmong FL may be shorter in general USA
(FL+HL)/(FtL) ratio [14]. population. Therefore, there is a need to evaluate the

involving 100 pregnant women (34 Indian, 33 Malays and
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accuracy of ultrasound based on formulas for GA RESULTS
determination (usually derived from BPD, HC, AC and FL)
in the Hmong ethnic [16]. There are 12372 FL data were acquired from 6501

Jacquemyn et al. [17] informed that there is pregnant women in this study, given from 12 to 42 weeks.
significant difference of FL, AC, HC and EFW values The  FL  growth  rate  was  greater  in second trimester
between local Belgian women with migrant women of (2.59 mm/week) compared to third trimester (1.43
Morocco and Turkey who lived in Belgium, except for mm/week). Quadratic models for FL values at 5 , 50  and
BPD values. Hence, the use of adapted charts of fetal size 95  percentiles with its coefficient of determination, R
for pregnant women of Turkish or Moroccan origin values were given as:
should be considered.

The aim of this study was to construct a new FL FL (5 )  -36.217 + 3.7287W – 0.0276W R  = 0.996
value for Malaysian population. The measurement of FL (1)
is made from the centre of the ‘U’-shape at each end of
the femur bone [18]. Comparison between ethnicity and FL (50 )  -35.063 + 4.1534W – 0.0356W R  = 0.997
gender of fetuses were done. Significant gender (2)
differences of small magnitude exist for second-trimester
fetal biometry (BPD and FL) were statistically proven but FL (95 )  -33.908 + 4.5781W – 0.0435W R  = 0.995
not clinically, thus suggesting that gender-specific (3)
nomograms may be of limited value [19]. The FL values of
this study were also compared with FL values of USA [1], There are no significant difference (p  0.05) between
UK [2] and Asian countries which includes India [3], the FL values for fetus of Malay and Indian ethnic’s
Korean [5], Japan [6] and China [4]. mother (t = -2.042), however fetuses of these two groups

shows significantly (p < 0.05) higher FL values than those
MATERIALS AND METHODS of Chinese ethnic’s mother (t = 4.019, 4.083; accordingly).

The FL data of this prospective study (January, 2006 [15] study. Furthermore, male fetuses were found to have
to February, 2008) were recorded from the women who slightly higher FL values than female fetuses (t = 0.723)
attended the antenatal care clinic at Maternity Unit, even no significant differences was found between them.
Hospital  Pulau  Pinang.  The  last  menstrual  period The quadratic models for these FL values are:
(LMP) date was taken and the GA was corrected
accordingly.   Toshiba   ultrasound   machine   model FL (Malay)  - 6.7679 + 0.5649W + 0.1044W  – 0.0017W
SSA-220A (Toshiba, Tokyo,  Japan)  calibrated  for an R  = 0.999 (4)
assumed velocity of 1540 m/s  with  3.75  MHz  convex
array   transducer (PVG-366M) was used for FL FL (Chinese)  - 39.897 + 4.3909W - 0.0383W
measurement. Ultrasound measurements were done by the R  = 0.999 (5)
specialist doctor at the antenatal care unit of the hospital.
Statistical analysis such as compare means, regression FL (Indian)  - 45.502 + 4.8762W - 0.0468W
analysis and paired sample  t-test  in  SPSS  software R  = 0.997 (6)
version 17 were used. The 95% confidential level was
used as cut-off. FL (Male)  - 10.459 + 0.9419W + 0.0923W – 0.0016W

The exclusion criteria were fetal skull or femoral R  = 0.999 (7)
deformity or any fetal malformation, fetal growth
retardation  and  multiple  gestations  in current FL (Female)  - 7.3990 + 0.6523W + 0.1001W – 0.0016W
pregnancy.  The  inclusion criteria were women with R  = 0.999 (8)
regular menses, known LMP date, not taking oral
contraceptive pills for the last 3 months prior to DISCUSSION
pregnancy, verification of GA with crown-rump length in
the first trimester, singleton pregnancies and normal The  FL  values  of  USA [1] and UK [2] (Figure 1)
neonates delivered at term. were  commonly  being  used  as  a  references chart in the
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Fig. 1: FL values of Malaysian compared to USA and UK populations

Fig. 2: FL values of Malaysian compared with selected Asian populations

ultrasound machine and most widely accepted for study. Due to a lot of significant difference results found
biometry measurement. It is showed that the FL values of between these populations, it is strong suggested that
Malaysian seems to be significantly higher than of the UK medical practitioner should avoid in using biometry
[2] (t = -2.241) but lower than of the USA [1] (t = 4.046). references based on other population to avoid under- or
Therefore, these values should not be used as a reference over-estimation and for accurate measurement of the fetus
during biometry assessment for local Malaysian fetuses growth. As this study involved local Malaysian fetuses,
to avoid under- or over- estimation of the fetuses growth. therefore the medical practitioner can use the FL values of

Comparison with selected Asia population (Figure 2) this study as references values for fetus biometry
shows that the FL values of Malaysian were significantly assessment in Malaysia.
lower than the FL values of India [3] (t = -3.661) and China
[4] (t = -3.989) population but significantly higher than the ACKNOWLEDGMENTS
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