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Introduction
• High-velocity low-amplitude(HVLA) thrust 

manipulation is a commonly used manipulation 
technique that is linked with decrease in pain and 
an audible pop occurrence.1

• Demoulin et al2 and  Miller et al3 found around 
half of the patient population perceives the 
audible pop as an indication of a successful thrust 
manipulation.3

• In the current literature, there is a gap in 
assessing a patient’s real-time experience using 
brain wave activity assessment before, during, 
and after thrust manipulations performed in 
physical therapy practice.

Objective
• To determine the difference in the short-term 

effect of an audible pop versus an inaudible pop 
during thrust manipulation to the second MCP 
and MTP joints, measured with 
musculoskeletal(MSK) ultrasound imaging, and 
EEG measured brainwave activity in healthy adults 
aged 18 to 50. 

Methods
• Brainwave activity via EMOTIV EPOC headset was 

measured at baseline, pre-manipulation after 
therapist set up, during the thrust manipulation, 
and one-minute post manipulation. 

• Joint space distance difference was measured 
with MSK ultrasound imaging pre- and post-
manipulation. 

• The subjects were divided into two groups, one if 
an audible pop occurred and the other if there 
was an inaudible pop. 

Results
• There were significant changes in the MCP pop group with joint space 

distance difference and EEG brainwave activity compared to the MCP 
inaudible pop group. 

• The increase in brainwave activity was primarily found in the frontal, 
occipital, and temporal regions of the brain during an audible pop 
occurrence.

• The MTP thrust manipulation had significant changes in joint space 
distance in both groups. The significant EEG activity during MTP 
manipulation was primarily found with the inaudible pop occurrence. 

Analysis
• Analysis was performed using IBM SPSS Statistics (Version 26) 

predictive analytic software.
• The EEG data: Freidman’s and Wilcoxon test to identify if there 

was a significant change in activity in both groups. 
• Joint space: the differences were calculated and then analyzed 

for significance in both the audible pop and inaudible pop groups 
using a paired t-test.  

Conclusion
• The findings of this study suggest that an occurrence of an 

audible pop during a thrust manipulations results in increased 
physiological changes determined with joint space distance 
difference. 

• While an audible pop occurrence in the MCP increased brainwave 
activity, it did not with the MTP, so further research is needed to 
determine why.
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Discussion
• A correlation may be present between the brain wave changes and 

the joint space distance changes as there were significant changes in 
both with the MCP audible pop occurrence. 

• Significant findings may have occurred in the temporal lobe as it is 
associated with both the auditory cortex and the somatosensory 
region. 4

• The occipital lobe changes may have occurred due to the visual 
cortex with the subjects watching the clinician during the 
manipulation.4

• A correlation is noted between an audible pop and an increase in 
joint space distance in both joints. 
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