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Background 

Uterine contractions play a role in fertility, but the lack of an objective and easy to use measuring 
tool hampers it’s possible use. In this study we assessed if abdominal electrohysterography with 
automated contraction detection can adequately provide contraction frequency, compared to 
transvaginal ultrasound, in the natural menstrual cycle.  

Methods 

This prospective observational study was performed in a Non-University teaching Hospital, on 3 
healthy women (age 30, 34 and 36) with natural menstrual cycles.  
We used abdominal electrohysterography (EHG) and transvaginal ultrasound (TVUS) to measure 
contraction activity, during the late follicular (most active) and midluteal (most quiet) phase of the 
menstrual cycle. We registered progesterone levels to confirm that we were measuring in the 
right phase of the cycle. 
TVUS and EHG were recorded simultaneously for 4 minutes. A 64-channel electrode grid was 
placed on the lower abdomen, anterior of the uterus. From this electrode we derived four bipolar 
EHG signals. These were processed independently and then averaged in order to obtain a trace, 
representative of the contraction strength over time. The peaks of this trace were automatically 
detected by a dedicated algorithm to estimate the contraction frequency. The recorded TVUS 
videos were played 4 times faster and assessed by two trained experts, blinded for the EHG 
outcome. Consensus was reached on number of detected contractions.  

Results 

Late follicular, EHG analysis and TVUS assessment showed average contraction frequencies 
(ACF) of 2,00 (contractions/min) and 2.08 respectively. Midluteal, ACF=1,17 was obtained by 
EHG and ACF=0,83 by TVUS. Using a Pearson correlation test, a significant correlation was 
observed between ACF measured by EHG and TVUS (ρ= 0,91, p=0,012). Comparing 
progesterone levels (late follicular average: 1,6 (nmol/L), midluteal average: 33,1), to the 
estimated ACF, we found correlation coefficients of 0,89 (p=0,018) and 0,91 (p=0,011), for the 
EHG and TVUS, respectively. 

Conclusions 

To deepen understanding of uterine physiology and improve outcome of fertility treatments, an 
objective way to quantify uterine contractions is needed. This research shows agreement 
between automatic EHG analysis and TVUS. These results suggest that non-invasive EHG can 
objectively assess uterine contractions in non-pregnant uteri. Correlation between frequencies 
and progesterone levels shows that the contraction frequency changes accordingly during 
different (active and quiet) phases of the menstrual cycle. 
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