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ABSTRACT

Introduction: Crown-rump length (CRL) has been
demonstrated to be an accurate predictor of birth growth
and can cause many complications.

Aim: This study was conducted to determine the
association between CRL in the first trimester and weight,
length and Head circumference (HC) at birth.

Materials and Methods: This was a prospective, cohort
study in Hajar Hospital of Shahrekord, southwest Iran
from March, 2013 to June, 2014 (within 15 months).
Thirty women achieving pregnancy with intrauterine
insemination and in vitro fertilization were compared with
60 women getting pregnant naturally. Between the days
59 and 83 after insemination, fetal CRL was examined
by ultrasound. Then, the patients were followed up and
weight, length and HC at birth were recorded. The data

INTRODUCTION

Fetal growth restriction could lead to metabolic disorders
in the infants, impaired functioning in children and
chronic diseases in adults [1]. The weight, length and
head circumference (HC) of infants are measured at birth
because of their clinical significance [2]. The fetal age can
be estimated through measurement of head, abdominal and
femoral circumference [3]. Crown-rump length (CRL) has
been already demonstrated to be an accurate predictor of
birth growth and can be easily measured (by enlarging the
image to life size and detecting the embryonic echo within
the gestational sac on the longitudinal scan) [4]. Ultrasound
in the first trimester can be used for definite pregnancy,
failure including the infants with CRL of at least 7 mm [5],
and diagnosing other defects in central nervous system,
neck, spine and heart [3]. Fetal growth impairment begins
in the first trimester and could result in adverse pregnancy
outcomes [B].
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were analyzed by SPSS 22.

Results: There was a direct correlation between CRL and
lengthinthe studiedinfants (0.91, p<0.001). The correlation
between CRL and length was derived significant in both
the infants born after artificial insemination (Al) and born
naturally (0.69 and 0.7 respectively, p<0.001). There was
a direct correlation between CRL and HC (0.27, p=0.01) in
Al and naturally born groups (0.47 and 0.26 respectively,
p<0.05). There also was a significant, direct correlation
between CRL and weight (0.69, p=0.001) in both Al and
naturally born groups (0.53 and 0.78 respectively).

Conclusion: CRL in the first trimester is significantly
correlated with weight, length and HC at birth and can be
used in screening. However, this index, as a diagnostic
test, cannot exactly predict real length, HC and weight
at birth.

Keywords: Biometrics, Infant, Ultrasound

Significant discordance in CRL is associated with higher risk
of adverse perinatal outcomes including fetal loss, weight
discordance, fetal anomalies, preterm delivery and even
perinatal death [7-11]. Studies have demonstrated that the
CRL in the first trimester can predict whether the fetus is
large or small for gestational age [12,13].

A study demonstrated a correlation between first-trimester
CRL and birth weight. Further, the use of CRL cut-off value
in predicting low birth weight remains to be confirmed [14].
Variations in CRL measurement may greatly affect the risk
assessment of chromosomal anomalies within the first
trimester [15,16].

In a study in Shiraz, South Iran a smaller-than-expected
CRL in the first trimester had association with neonatal low
birth weight, adverse pregnancy outcomes, and associated
relative risk. The difference between expected and observed
CRL was significantly associated with low birth weight,
abortion and pregnancy emergency termination [17]. The
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birth weight in in vitro fertilization (IVF) is not correlated with
CRL discrepancy. In addition, IVF pregnancies may not be
biologically similar to spontaneous conceptions [18,19].

Since, the time of egg fertilization in the infertile women with
intrauterine insemination (IUl) and IVF-assisted conception is
more specific than the women with natural pregnancy, then
the CRL is likely to be measured more precisely within the first
trimester and its association with fetal biometric factors at
birth might be clearer in such women than those with natural
pregnancy. Moreover, the association between fetal indices
and birth weight has been consistently examined. However,
the aim of the present study is to investigate the association
between these indices, and length and HC in infants, so that
we will be able to take necessary actions to prevent delivery
of the infants with low birth weight and/or HC.

MATERIALS AND METHODS

The present prospective, cohort study was conducted on the
patients admitted to the Gynecology Clinic of Hajar Hospital
in Shahrekord, Southwest Iran from March, 2013 to June,
2014 (for 15 months). The ultrasound was performed on
the participants by a gynecologist in this clinic. Target group
consisted of the women achieving pregnancy by IVF and
IUl, and the other group consisted of the women achieving
pregnancy naturally. The sample size was calculated 30 for
each group according to sample size formula.

The women with the age of 16 years and over, living singleton
fetus, the gestational age between 10 weeks and 3 days and
13 weeks and 6 days according to the CRL and consent
to participate in the study were enrolled and the exclusion
criteria were any fetal anomalies.

Because of the inconsistency and uncertainty of the previous
findings on the association between CRL and birth weight
which was mainly due to the use of menstruation date to
estimate the day at conception, the present study examined
the women inseminated through IVF and 1Ul to determine the
exact day at conception. These women were those admitted
to the gynecology clinic for infertility-related problems and
were candidate for these two methods. Because the findings
on this specific group cannot be conveniently generalized to
whole community, a group of women with natural pregnancy
was enrolled into the study to compare the data on the two
groups.

After the research protocol was explained completely for the
parents, if they were consent, they were asked to fill out and
sign the consent form of enroliment into the study. Then,
between the days 59 to 83 after insemination, CRL of fetuses
was determined by ultrasound. Measuring CRL is the most
accurate method of determining gestational age prior to
the week 14. Ultrasound was done in a single center (Hajar
Hospital, Shahrekord), by a sonographer (project executor)
and with a single device. Then, the patients were followed up
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and the weight, length and HC at birth were measured after
delivery. The data in this study were analyzed by SPSS 22
using chi-square, ‘t’-test, paired ‘t’-test and Mann-Whitney.

RESULTS

In this study, 30 infants fertilized by IVF and IUl were compared
with 60 infants fertilized naturally. [Table/Fig-1] shows the
mean (standard deviation) of neonatal anthropometric
parameters of the two groups. The mean CRL in the first
trimester in artificially inseminated (Al) and naturally fertilized
(NF) groups was 52 + 12 and 46.5 + 14.6 cm respectively,
with no significant difference (p=0.08) according to ‘t’-test.
The mean length in Al and NF groups was 52.3 + 1.47 and
51.59 + 1.65 cm respectively, with no significant difference
(p=0.05) according to ‘t’-test. The mean HC in Al and NF
groups was 33.23 + 0.94 and 33.61 + 1.39 cm respectively,
with no significant difference (p=0.19) according to ‘t’-test.
Finally, the mean weight in Al and NF groups was 3240
+ 250.3 and 3281.2 + 299.6 grams respectively, with no
significant difference (p=0.52).

A correlation (0.91) was observed between the CRL and
length at birth, which was significant (p<0.001) by Pearson
correlation coefficient. The correlation between CRL and
length was derived significant in both Al and NF groups
(0.69 and 0.7 respectively, p<0.001) [Table/Fig-1]. [Table/
Fig-2] illustrates the correlation between CRL and length in
the infants of the two groups.

There was a direct correlation between CRL and HC at birth

Group All Artificial Natural
infants insemination fertilization

Correlation value 0.71 0.69 0.7

p-value <0.001 <0.001 <0.001

[Table/Fig-1]: Correlation between crown-rump length and length
at birth in all infants, the infants fertilized naturally and the infants
inseminated artificially.
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[Table/Fig-2]: The correlation between crown-rump length and
length in the infants fertilized naturally and the infants inseminated

artificially.
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(0.27, p=0.01) which was significant by Pearson test. This
correlation was derived 0.47 and 0.26 in Al and NF groups
respectively, which was significant (p<0.05) for both groups
by Pearson test [Table/Fig-3]. [Table/Fig-4] illustrates the
correlation between CRL and HC in the infants of the two
groups.

In all studied infants, there was a direct correlation between
CRL and birth weight (0.69) which was significant (p=0.001)
by Pearson correlation coefficient. This correlation was
derived 0.53 and 0.78 in Al and NF groups, respectively,
which was significant (p<0.05) for both groups by Pearson
correlation coefficient [Table/Fig-5]. [Table/Fig-6] illustrates
the correlation between CRL and birth weight in the infants
of the two groups.

The highest correlation in Al group was obtained between
CRL and length, but in NF group between CRL and weight,
with no significant difference (p=0.14) between the two
groups. [Table/Fig-7] illustrates the correlation between CRL
and length, HC and weight at birth in the infants.

Group All Artificial Natural
infants insemination fertilization
Correlation value 0.47 0.27 0.26

p-value <0.008 <0.01 <0.04
[Table/Fig-3]: Correlation between crown-rump length and head
circumference at birth in all infants, the infants fertilized naturally and

the infants inseminated artificially.
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[Table/Fig-6]: The correlation between crown-rump length and birth
weight in the infants fertilized naturally and the infants inseminated
artificially.
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[Table/Fig-7]: The correlation between crown-rump length, and

length, Head circumference and weight at birth in the infants fertilized
naturally and the infants inseminated artificially.

Variable B value | p-value | Overestimated Underestimated
% No. % No.

Length 0.71 <0.001 |40 |[44.4 50 55.6

Head 0.27 0.01 48 | 533 42 46.7

circumference

Weight 0.69 <0.001 |48 |[53.3 42 46.7

[Table/Fig-4]: The correlation between crown-rump length and
head circumference in the infants fertilized naturally and the infants
inseminated artificially.

Group All Artificial Natural
infants insemination fertilization

Correlation value 0.53 0.69 0.78

p-value 0.003 <0.001 <0.001

[Table/Fig-5]: Correlation between crown-rump length and birth

weight in all infants, the infants fertilized naturally and the infants
inseminated artificially.

[Table/Fig-8]: Anthropometric indices for crown-rump length.

Linear regression of the above data indicated that, per
one-unit increase in CRL, length increased by 0.71 and the
association was statistically significant (p<0.001), but analysis
of the residuals (difference between actual and estimated
weight and length by regression analysis) showed that, CRL
was not a suitable variable for assessing the fetal length, such
that the length was underestimated in 40 (44.4%) cases and
overestimated in 50 (55.6%) cases and no difference was
observed between the actual and estimated values..

According to the linear regression, per one-unit increase in
CRL, HC varied by 0.27 and the association was statistically
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significant (p<0.01). Analysis of the residuals showed that, HC
was underestimated in 48 (53.3%) cases and overestimated
in 42 (46.7%) cases and there was no case of matching
between the actual and estimated values.

Based on the findings of linear regression, per one-unit
increase in CRL, the birth weight increased by 0.69 and
the association was statistically significant (p<0.001), but
analysis of the residuals showed that, CRL was not a suitable
variable for assessing the birth weight, such that the weight
was underestimated in 48 cases (563.3%) and overestimated
in 42 cases (46.7%) and there was no matching between the
actual and estimated values [Table/Fig-8].

DISCUSSION

The purpose of the present study was to determine the
relationship between fetal CRL in the early first trimester and
growth parameters at birth in the first trimester. Based on
the findings of the present study, there was a significant,
direct correlation between CRL, and length, HC and
weight at birth for both the babies born naturally and those
born after Al. Therefore, it is inferred that CRL may be a
suitable, reliable index of fetal growth and development.
In this regard, ultrasound can be used in early pregnancy
for understanding fetal development. In Vafaei et al., study,
consistent measurement of CRL during the first trimester to
detect CRLs shorter than those expected for gestational age
was useful to prevent adverse pregnancy outcome [17]. The
findings of some studies in other regions worldwide have
indicated that, CRL could also be an accurate predictor of
birth weight. CRL has been an appropriate index to predict
the birth weight with high sensitivity and specificity [9,14,
17, 20, 21]. In a study that was performed to investigate the
relationship between CRL (using ultrasound scan in which
CRL was measured) and birth weight, length and HC of the
newborn, birth HC and length of infants were higher in the
group with larger-than-expected CRL than the groups with
smaller-than-expected and normal CRL [22].

In contrast to this study, in Ben-Ami et al., study, there was
no significant correlation between CRL discrepancy and
birth weight discordance in both IVF and fertility treatment-
conceived pregnancies [18]. The reason for inconsistency of
the findings between our study and other studies could be
attributed to determining the precise gestational age per the
time of Ul or IVF in Ben-Ami et al., study [18].

As the results in present study indicated, the mean CRL in
the first trimester in Al and NF groups was 52 + 12 and 46.5
+ 14.6 cm, respectively. According to our study findings,
although there was a significant association between the
CRL and fetal anthropometric indices at birth, according to
the regression analysis, the estimated values were not close
to the actual values and hence satisfactorily stable, such that
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the variables were underestimated in approximately half of
the infants and overestimated in the rest.

The advantage of our study is that the date of ovulation in the
women with IVF was documented exactly. Most studies have
calculated gestational age by menstrual history by which the
timing of ovulation cannot be evaluated precisely. Besides
that, we used transabdominal ultrasonography. But, a study
has shown that transvaginal sonography in early pregnancy
is superior for early first trimester pregnancy structure
[23]. However, another study showed that transabdominal
sonography was comparable to transvaginal sonography
with regard to the evaluation of gestational age if CRL is
measured after six weeks [24].

LIMITATION

Despite matching the groups for socioeconomic status
and other variables, different genetic predispositions and
diet in the participants could affect the infants, biometrics.
Further, as the duration of study was long, we had difficulty
following up the women with IVF and IUl and therefore their
number was half of the number of the women with natural
pregnancy.

CONCLUSION

CRL in the first trimester is associated with growth parameters
at birth, and can be used for screening. However, this index
cannot be used to exactly determine real length, HC and
weight at birth. Therefore, when CRL represents abnormal
weight, length and HC in the infants, other diagnostic
methods should be used to determine the real fetal growth or
the pregnant women should undergo intensive care. Hence,
CRL could be used for screening purposes rather than as a
diagnostic test. Ultrasound can be used in early pregnancy
for understanding fetal development even in Al women. The
results of this study could be used by pediatricians and
considered in future studies so as to enable obstetricians to
manage prenatal care and delivery more efficiently.
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