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Abstract 

Objectives: The primary outcome was to evaluate: the 

correlation between the ultrasound parameters assessed in the first 

trimester (Crown- rump length, Fetal heart rate, Uterine artery 

Doppler assessment and Fetal volume measurement) and silent 

miscarriage, the correlation between different ultrasound parameters 

and the correlation between the patient clinical characteristics and 

early pregnancy loss. 

 Methodology: This was a prospective study that included two 

hundred pregnant women in the first trimester. Each pregnant 

women was submitted to three ultrasound scans during the first 

trimester where (Crown- rump length, Fetal heart rate, Uterine artery 

Doppler assessment and Fetal volume measurement) were assessed. 

Complete questionnaire was performed including: obstetric history, 

and symptoms of the current pregnancy 

Results:In the first scan 33.3% of fetuses with a CRL below 

the 5th centile for gestational age miscarried compared to 8.1% of 

those with normal CRL (p = 0.008). (Odds Ratio: 5.7, 95% 

Confidence Interval: 1.7-19.2).In the second scan15.6% of fetuses 

with a CRL below the 5th centile for gestational age miscarried 

compared to 3.9% of those with normal CRL (p = 0.020). (Odds 

Ratio: 4.6, 95% Confidence Interval: 1.2-18.3).There was a positive 

correlation between CRL and fetal volume during the first scan, 

follow up scan and the final scan (r= 0.933, 0.900, 0.547 

respectively). Two factors were associated with significantly higher 



frequency of miscarriage; history of previous miscarriages (p=0.008) 

(Odds Ratio: 5.1, 95% confidence interval 1.4-18.7) and threatened 

miscarriage during the current pregnancy (p = 0.003 (Odds Ratio: 

5.3, 95% confidence interval 1.8-15.9). 

Conclusion:CRL below 5th centile for the gestational age in 

the first trimester was associated with increased risk of first trimester 

silent miscarriage. There was a positive correlation between CRL 

and fetal volume measurement in the first trimester. History of 

previous miscarriage and threatened miscarriage in the current 

pregnancy were associated with increased risk of silent miscarriage 

in the ongoing pregnancy.  

Key words: (Crow- rump length, fetal heart rate, Doppler 

indices, VOCAL, miscarriage) 
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Introduction and Aim of the Work 

 

INTRODUCTION 

Two dimensional ultrasound is a commonly performed 

investigation in the first trimester of pregnancy to confirm the 

pregnancy location, viability and gestational age. Measurement of 

the embryonic and fetal crown – rump length (CRL) is 

conventionally performed to confirm the gestational age. Smaller 

than expected fetal crown – rump length has been associated with 

subsequent pregnancy loss in studies that involved women with 

threatened miscarriage. Moreover some chromosomal defects are not 

only associated with high intrauterine lethality but also associated 

with fetal growth restriction in the first trimester of pregnancy 

evidenced by smaller than normal fetal crown-rump length. (Choong 

et al, 2003) 

Other ultrasound findings that could be associated with 

subsequent miscarriage include slower embryonic heart rate and 

abnormal uterine artery Doppler. Presence of poor obstetric history 

is reflected in the Doppler velocimetry markers of increased uterine 

artery resistance during the first trimester of subsequent pregnancy. 

Recent studies confirm the presence of abnormal uterine artery 

Doppler finding is association with uteroplacental insufficiency. 

(Hichey et al, 2005) 

Three dimensional ultrasound evaluation of the human fetus 

could be used to monitor the fetal development in the various stages 

of gestation including the first trimester. It is possible that estimation 

of the fetal volume using 3D volume measurements could be 
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superior to 2D ultrasound parameters in predicting the pregnancy 

outcome and fetal volume data base in the first trimester may be a 

reference table for diagnosing early pregnancy failure. (Aviram et al, 

2003) 

 The diagnosis of miscarriage is made in at least 10-20% of 

pregnancies in the first trimester. However, in pregnancies where 

fetal viability is demonstrated, the rate of subsequent miscarriage is 

decreased to 2-16%. (Mukri et al, 2008) 

The aim of work:  

The primary outcome is to evaluate the correlation between 

each of the ultrasound parameters that were assessed in the first 

trimester (crown rump length, fetal heart rate, uterine artery Doppler 

and fetal volume measurement) and early pregnancy loss (e.g. silent 

miscarriage). And the correlation between different ultrasound 

parameter to each other. Our aim also was to evaluate the correlation 

between the patient clinical characteristics and early pregnancy loss.  

 

 

 



Review of Literature 

 

INTRODUCTION TO ULTRASOUND  

History: 

      The introduction of sonography to obstetrics by Donald and 

colleagues in 1958 is now regarded as one of the major milestones of 

modern medicine (Dunstand and Nix, 1998). 

      The story of the development of ultrasound applications in 

medicine should probably start with the history of measuring 

distance under water using sound waves. The term SONAR refers to 

Sound Navigation and Ranging (Donald, 1974). 

      It became possible to obtain information about the fetus and its 

environment directly with a non-invasive diagnostic procedure 

considered safe even when used repeatedly. Initially, acceptance of 

the technique was slow because it was new and unfamiliar and 

because the equipment was large and cumbersome to use. With the 

advent of small, mobile, high-resolution, real-time scanners in the 

mid to late 1970s, the ease of use together with increased physician 

awareness of the capabilities of ultrasound accelerated its application 

to an ever-expanding number of pregnancies. In addition, more 

recent advances in technology and expertise have enhanced image 

quality and allowed for considerable insight into fetal physiology 

(Johnson et al., 1992). 

 


