Ultrasonographic Assessment of The Fetal Foot
Length for Gestational Age Estimation
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OBJECTIVE: To describe the relationships between gestational age and ulrasonographic measure-
ment of fetalfoot length.

STUDY DESIGN: A total of 462 ultrasonographic measurements were performed to describe the relati-
onship between gestational age and fetal foot length at the Zekai Tahir Burak Woman Health Educati-
on and Research Hospital. The nomogram of fetal foot length versus gestational age between 15-42
weeks was constructed from the fetuses of healthy singleton pregnancies. All patients had normal on-
going pregnancies and known last menstrual periods.

RESULTS: A significant correlation was found between fetalfoot length and gestational age (r= 0.890,
p < 0.0001). Our results suggested that fetal foot length was a reliable marker for use in the assess-
ment of gestational age.

CONCLUSION: This parameter is particularly useful when other measurements do not accurately pre-

dict gestational age, for example, dysplastic limb reduction and abnomal fetal head structure.

(Gynecol Obstet Reprod Med 2006; 12:000-000)
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Ultrasonographic assessments of fetal gestational age ha-
ve been concern in various clinical applications. There have
been many biometric markers. Fetal biometric studies have
included head circum ference, biparietale diameter, abdomi-
nal circum ference, and femur length. While ultrasonographic
growth curve for fetal limb bones has been described by se-
veral groups,l'z'7 only a very small number of authors’ ™® ha-
ve established biometric studies for fetal foot length.

As early as in 1920, Streeter® reported a strong relation-
ship between fetal foot length and gestational age in a series
of fetal pathologic specimens. In this study, fetal foot length
nomograms were originally established using pathological
speciments. More recently, Mercer and coworkers® demon-
strated similar relationship between prenatal ultrasonograp-
hic measurements of the fetal foot and gestational age be-
yond the first trimester.

In our study, we planed to develop a nomogram for so-
nographic fetal oot length as a predictor of gestational age,
in our patient population. The nomogram of fetal foot length
versus gestational age between 15-42 weeks was constructed
from the fetuses of healthy singleton pregnancy.

These studies proposed that the fetal foot was a reliable
indicator of gestational age.
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Material and Methods

We evaluated 462 healthy singleton pregnant women
with 15-42 weeks gestation. They had a regul ar menstrual
cycle and a certain date of their last menstrual periods. The
gestational age based on their menstrual dating was recorded
as completed week.

In this study, gestational age was confirmed in all cases
by first trimester crown rump length measurement and than
gestational age was confirmed by measuring bipari etale dia-
meter (BPD), head circum ference, abdominal circum ference,
femur, tibia fibula, humerus, radius, ulna, and foot length.
Three fetuses with abnormalities of the extremities, four int-
rauterine growth retardation and six multiple pregnancies
were excluded. Ultrasound measurements were made using
linear array real-time equipment (ALOCA® SSB 1000 with
a 3, 5 MHz transducer, 1540 m/Sn).

Figure 1. Sonograms of fetal foot in longitudinal plans, foot length
54 mm (25-week gestation).

Fetal foot length was measured in millimeters in the
longitudinal (Figure 1) and plantar (Figure 2) view from the

27



28  Yikselet al.

heel to the first or second toes (whichever was longer) bet-
ween el ectronically calipers. The relationship between foot
length and gestational age was determined. These data were
analyzed with x 2 test and polynomial regression analyses.
The analytic values needed to cal culate the individual confi-
dence intervals were included for each model.U

Figure 2. Sonograms of fetal foot in plantar plans, foot length 57
mm(25- week gestation).

length (mm)=Gestational age x 2 in 24-40 weeks ofgestati-
ons. The above relationship was best described linear and
polynomial regression.

Table I. Nomogram of the fetal foot length.

Ultrasonographic fetalfoot length
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Figure 3. Scatter plot of ultrasonographic fetal foot size versus
gestational agedemonstrates a linear relationship

Results

Four hundred sixty two healthy pregnant women under-
went routine ultrasonographic examinations had ot length
measurements between 15 and 42 weeks gestation. At each
gestational week, the median number of fetal foot measure-
ments was 18 (range 12 to 22). A nomogram of fetal oot di-
mensions + 2 standard deviation (SD) versus gestational age
was outlined in Table L. In this table was given the values for
the predicted mean and £2 SD of fetal ot length fora gi-
ven menstrual age between 15-42 weeks.

A statistically significant linear relationship was found
between fetal foot length and gestational age (1=0.890, p<0.
0001; Fig 3). A practical formula has calculated as fetal foot

Gestational Number of Lower limit-Upper Mean
age fetuses limit(mm) (mm)£SD
15 week 18 17-24 18.56+2.19
16 week 22 20-24 21.45%1.29
17 week 12 21-25 23.5+1.38
18 week 14 26-31 28+1.83
19 week 16 30-35 31.13+1.64
20 week 20 25-36 31.5+3.47
21 week 18 34-40 36.22+1.99
22 week 16 35-46 39.88+3.14
23 week 22 41-50 43.82+3.57
24 week 20 44-50 46.40+1.96
25 week 18 46-54 48.22+2.49
26 week 22 47-53 51+1.9
27 week 16 50-56 53+1.7
28 week 18 53-61 56.22+2.49
29 week 20 54-69 59.4+4.52
30 week 18 59-66 61.11+£2.09
31 week 16 56-63 61+2.14
32 week 16 57-65 63.25+261
33 week 14 59-73 66.86+4.38
34 week 16 65-80 71+£5.18
35 week 16 70-73 71.13+0.99
36 week 14 73-80 75.43+2.57
37 week 18 74-84 77.11£3.1
38 week 12 78-89 80.33+4.28
39 week 12 80-84 81.17+1.48
40 week 12 80-83 81.67+1.2
41 week 12 82-86 84.33+1.63
42 week 14 82-87 83.86+1.68
Discussion

Our study is the one ofthe rare ultrasound studies in the
literature to date on fetal oot length. In this study, we rest-
ricted our sample population to less than 15 week’s gestation
because of the limitations in ultrasound resolution.

We demonstrated that prenatal ultrasonographic measu-
rements of the fetal oot between 15 and 42 weeks in normal
pregnancies were most accurately described by a linear rela-
tionship.

Our study reporting a correlation between fetal foot
length and gestational age provided the accurate information
on fetal growth and the reliable assessment of gestational a-
ge. Previous investigators had suggested that fetal foot
length was a reliable predictor of gestational age.H'56 The
mean values obtained in our study were almost identical to



those of Mercer et al.,4 Goldstein at al.,3 Platt et al.,6 and
Merz et al.’

In this paper, fetal foot length was shown to be a reliable
indicator of gestational age. We demonstrated that, affer 24
week’s gestation, fetal foot length in our population was ap-
proximately twice of estimated gestational week.

Ultrasonographic fetal foot length measurement should
be undertaken when other parameters do not accurately pre-
dict gestational age and especially fetal growth abnormality
is suspected.
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