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INTRODUCTION

Stretch reflex is the contraction of a muscle in response to the
stretch.

Reflex is a inborn, involuntary, stereotypic response to a
stimulus – Executed through a reflex arc.



• Phasic stretch reflex

• Tonic stretch reflex

Phasic stretch reflex occurs in response to rapid, transient
stretch.

Tonic stretch reflex occurs in response to a steady stretch
applied to the muscle.

Patellar tendon reflex (PTR) is one of the Phasic muscle
stretch reflexes (MSR) evaluated during the clinical
examination.



PATELLAR TENDON REFLEX (PTR)



Various pathological conditions causes an alteration in the
predictable response of the stretch reflexes1,2

Diabetes is one of the complications that can decline the
skeletal muscle function3,4

Hyperglycemia damages muscle fibers and results in loss of
muscle mass & strength5 – Diabetic myopathy.

The magnitude of the reflex response might be reduced due to
decrease in the force generated by muscle during contraction.



Therefore, it is essential to distinguish a normal reflex
response from an abnormal response.

In clinical practice, assessment of these reflexes are carried out
by reflex grading scales (NINDS scale)

However, these reflex grading scales are qualitative, subjective
and lack temporal data.

In addition, the grading of the reflex purely depends on the
visual judgment of the examiner.



REFLEX GRADING SCALES



EMG Human Motion analysis



MECHANOMYOGRAPHY (MMG)

MMG can detect mechanical oscillations (Dimensional changes)
generated by muscle contraction from the surface of the skin6.

MMG is a non-invasive tool that utilizes transducers such as
accelerosensor, laser distance sensors or acoustic sensors7.

Accelerosensor Laser displacement sensor Acoustic sensor



DESIGN OF THE SYSTEM

• MMG signals were measured using Accelerosensor
(ADXL335) manufactured by Analog Devices Inc (US).

• This sensor can convert mechanical oscillations during
muscle activity into analog signals (Voltage data)

• The signals from the sensors captured by ADC (Analog to
Digital converter) module.



Data acquisition can be done using SmartDAQ V1.4

software application (Open source software).

DATA ACQUISITION



DATA ACQUISITION
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EXPERIMENTAL PROCEDURE



COMPARISON OF STRETCH REFLEX AMPLITUDE
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COMPARISON OF KNEE ANGULAR DISPLACEMENT
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S.NO OUTCOME VARIABLES UNITS DEFINITION

1. Movement latency (ML) Milliseconds
Duration from the point of tendon tap to the onset of 

first movement of leg into extension.

2. Total PTR response time (TPTR) Milliseconds Duration of total deep tendon reflex response.

3. Resting angle  (RA) Degrees
The absolute angle at the Knee or Ankle in resting 

position

4.
Peak extension angular 

displacement (PEAD)
Radians

Maximum angular change in the response curve from 

the baseline to the peak (Degrees of knee extension)

5.
Peak  flexion angular 

displacement (PFAD)
Radians

Maximum angular change in the response curve from 

the peak to the baseline (Degrees of knee flexion)

6. Angular velocity (AV) rad / sec
Rate of angular displacement occurring due to 

biomechanical movement during PTR response

7. Peak – to- Peak amplitude Millivolts
Difference between highest amplitude value and 

lowest amplitude value

8. MMG Amplitude Volts Amplitude of muscle activity

9. MMG Frequency Hz Frequency of muscle oscillations

10.
Reflex mediated peak EMG 

amplitude
Millivolts

Reflex-mediated peak EMG signal of the quadriceps 

muscles

11. Tendon tap force (TTF) Newtons
Degree of impact force measured during tendon 

striking



ADVANTAGES

• Non-invasive tool

• Can yield quantitative data

• Inexpensive

• Portable

• No skin preparation is required – Less discomfort to the
patient

• Can not be influenced by external noise

• The data is processed offline due to which real time results are
not possible.

• Data processing is tedious

• The device usage requires minimal computer knowledge.

• Needs to verify its accuracy in different clinical scinarios.

LIMITATIONS



APPLICATIONS OF MECHANOMYOGRAPHY

• MMG can be applied to measure the fatigue threshold.

• Useful tool in clinical diagnosis in various rehabilitation
interventions.

• To study the muscle function during dynamic activities
such sports activities.

• To monitor training induced changes in muscle power
output and other areas of muscle function assessments.

• To diagnose neuromuscular and neurological diseases

• Assessment balance and gait analysis.

• It is applicable to all population (Paediatrics to
Geriatrics) and to all form of muscle activities (Static and
Dynamic muscle contractions)



SUMMARY

MMG is a non-invasive indicator of muscle function of
experimental and clinical importance.

The MMG along with electromyography provides an useful
quantitative data of muscle stretch reflexes.

The information of MMG signal frequency and knee angular
velocities could provide a valuable information.

It has more advantage compared to the conventional qualitative 
reflex grading scales.

Inexpensive, and user friendly, screening tool that can be 
utilized clinical practice.
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