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Executive Summary 

This study seeks to evaluate and assess if any patient benefits are 

derived from the application of a specific physical therapy approach to the 

treatment of scar tissue, specifically Cesarean section scars. 

Evaluation will be performed using myotonometry (MyotonPRO Digital 

Palpation Device) and by collecting patient feedback via a questionnaire. 

Physical therapy treatment used is MSTR® (McLoughlin Scar Tissue 

Release). 

Definitions 

Myotonometry / MyotonPro: MyotonPRO offers a non-invasive, reliable 

and accurate solution for in vivo digital palpation of soft biological tissues. 

The device measures superficial tissue structures, including skin, adipose 

tissue, skeletal muscles, tendons, or ligaments. 

MyotonPRO employs a measurement method defined as the Mechanical 

Dynamic Response method. The method consists of a mechanical precision 

impulse, the recording of dynamic tissue response in the form of physical 

displacement and oscillation acceleration signal and the subsequent 

computation of parameters characterising the State of Tension, Bio-

mechanical and Viscoelastic properties. 

MSTR® - McLoughlin Scar Tissue Release®:  A physical therapeutic 

approach, specifically designed for the treatment of scar tissue. Using light 

to moderate pressure, applied by the fingers of the operator, the treatment is 

administered in multiple directions and tissue depths to achieve a separation 

of the tightly-bound collagen fibres that characterise scar tissue.  
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Introduction 

Year-on-year there is a global increase in the number of C-section 

procedures performed. Some countries show a decline in C-section 

surgeries, but the worldwide trend is upwards.  

(Source: https://www.ncbi.nlm.nih.gov/books/NBK546707/) 

Often, post-surgical care of the scar includes pain medication if 

required, followed by moisturising and gentle massage of the scar. Beyond 

that, very little is offered unless there are obvious problems such as keloid 

formation, infection, internal adhesions causing pain, isthmocele, and some 

rare cases of cesarean scar dehiscence and cesarean scar pregnancies. 

(Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3843336/) 

More commonly reported side-effects of medium and long-term scarring 

from C-section surgeries include pain and/or restrictions of the lower back 

and hips. Small bowel disorders (https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC7876740/), bladder dysfunction due to adhesions (https://

www.ncbi.nlm.nih.gov/pmc/articles/PMC7781874), and dyspareunia 

(postpartum sexual dysfunction) (https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC8415658/). Other common disorders include scar hyper and 

hypoesthesia , dysesthesia, and paresthesia. 

Women may also experience emotional and psychological effects, post-

surgically. This may include PTSD type symptoms, intimacy and psychosocial 

problems (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4762142/), as well 

as feeling of bodily disconnection, an effect well-reported by midwives and 

health carers. 

Millions of women live with some of these side-effects, permanently. Due 

to the prevalence of varied side-effects from C-section surgery scars, it 

becomes important to investigate what can be done to reduce or eliminate at 

least some of these effects.  
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Many other treatment options for scars are available including 

ultrasound, corticosteroid injection, other manual therapeutic approaches 

and laser.  Through this study, we investigate if MSTR® may be efficatious 

enough to be included as another treatment option.  

Therefore it is prudent to consider: “Can MSTR® effectively change the 

State of Tension, Bio-mechanical and Viscoelastic properties using 

myotonometry to measure post-treatment outcomes, and what other 

subjective benefits are to be gained by the test-subjects in this study?” 
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Research Design 

Due to a previous (2019) study to evaluate MSTR® on C-section scarring, 

using pre and post-treatment ultrasound measurements (see https://

www.mcloughlin-scar-release.com/research ), it was decided to re-evaluate 

changes in scar tissue using an alternate measurement device. 

The MyotonPRO device has already been used in over 300 research 

reports and studies ( https://www.myoton.com/publication/ ) and is 

considered a research-grade instrument by many universities, institutions 

and world-class research centres, such as NASA ( https://www.myoton.com/

researchers/ ). 

We took a sample group of six women with C-section scars. The subjects 

were recruited from a local social media campaign. Pregnant women were 

not considered suitable for the study, due to the ongoing changes to 

abdominal tissue tension during the weeks of the study. The C-section scar 

should be transverse, not vertical. 

The precise method of measurement and data collection was explained 

and the MyotonPRO was demonstrated to the subject prior to their 

agreement  to take part in the study. A sample of the questionnaire we used 

for subjective comments, was produced for their assessment and consent to 

take part in the study. 

Patient anonymity was assured, and possible side-effects from MSTR® 

treatment were explained.  

No payment was given or received by the authors of the study, or to the 

test subjects.  

Personnel: 

Alastair McLoughlin - lead practitioner 

Silke Lauth - MyotonPRO operator 
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Budget and Funding: 

The budget for the study was met by the authors and donations from 

practitioners through the MSTR® website. The main expenditure was the 

purchase of the MyotonPRO device. This device can be used for further 

follow-up studies so, in time, will be a cost-effective investment. 

Measurement method: 

We measured a point perpendicular to the subject’s navel, and marked 

point ‘A’ with an ‘x’ on the scar.  We then measured a mid-point from point ‘A’ 

to the end of the C-section scar on the subject’s left side and marked point 

‘B’ and right side ‘C’ with an ‘x’ on both points. These points were all marked 

so the precise location can be re-measured. 

In alphabetical order, we took three pre-treatment readings on each of 

the points A, B and C, using the MyotonPRO device. Three readings on each 

point were taken by the MyotonPRO device with a measurement impulse 

duration of 15 ms. The force of the measurement was 0,45 [N]. 

The lead practitioner then applied MSTR® treatment for a duration of 7 

minutes and 30 seconds. 

Another set of three measurements were taken each at points A, B and C. 

The lead practitioner then applied another MSTR® treatment for the 

duration of 7 minutes and 30 seconds.  
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In order to compare this study with the previous C-sectionMSTR® 

ultrasound study undertaken in 2019, we remained with the same treatment 

duration, i.e. 15 minutes total. 

The subject was then asked to return one week later for a second 

treatment, using exactly the same treatment protocol as described. 

After the second treatment, the subject was asked to return one week 

later for a third and final treatment session. 

After the third treatment, the subject was asked to return 8 weeks later, 

for a final measurement. No treatment was given at the final measurement 

appointment. The final measurement was taken to evaluate how the tissue 

behaved in the interim period. Note that not all subjects were able to return 

after exactly 8 weeks, although we asked for follow-up appointments as 

closely to the 8 week time-frame as possible. 

At every stage, the subjects we also presented with a questionnaire to 

complete. (See appendix 1.) 

Feasibility Study 8



Data Collection and Analysis 

Measurements from the MyotonPRO are taken by holding the device 

perpendicular to the skin of the subject.  

Correct alignment of the device is assured using a 3-axis Digital 

Acceleration Sensor. The PMMA probe – (Polymethyl methacrylate), has a 

diameter D=3mm.  

Correct pressure and depth of the probe is assured due to the device’s 

measurement position tolerance of ±1,5mm in measurement depth. Failure to 

position the device to the correct depth and orientation produces an error 

message on the device’s digital display. Measurements cannot be taken at 

the incorrect depth. This ensures reproducible depth and pressure of the 

device to the subject’s skin. 

The subject was laying in a supine position with a pillow under the head 

and under he knees to aid comfort and relaxation. The room temperature is 

also recorded. 

The following parameters are measured: 

1. State of Tension 

F – Oscillation Frequency [Hz] 
Characterises the intrinsic tension of biological soft tissues on the cellular 
level. Oscillation Frequency characterises the tone of superficial skeletal 
muscles in their passive or resting state without voluntary contraction (EMG 
signal silent). The Oscillation Frequency of a muscle in its contracted state 
characterises state of tension. 

2. Bio-mechanical Properties 

S – Dynamic Stiffness [N/m] 
Characterises the resistance of biological soft tissues to a force of 
deformation. The term Dynamic Stiffness originates from the dynamic 
measurement method applied in Myoton technology. The inverse of stiffness 
is compliance. 
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D – Logarithmic Decrement 
Characterises the dampening of tissue oscillation. The faster the tissue 
oscillation fades, the higher the dissipation of mechanical energy induced by 
the measurement impulse. The decrement of tissues’ natural oscillation 
inversely describes elasticity. 
Elasticity is the bio-mechanical property of soft tissues that characterises the 
ability to recover its initial shape from being deformed. 
The higher the decrement, the lower the elasticity. In theory, a decrement of 
zero (0) represents absolute elasticity (absence of dampening). The inverse 
of elasticity is plasticity. 

3. Visco-Elastic Properties 

R – Mechanical Stress Relaxation Time [ms] 
Characterises tissue’s recovery time from displacement. The higher a tissue’s 
tension or stiffness, the faster a tissue recovers its shape, meaning the lower 
the R value. 

C – Ratio of Relaxation and Deformation time 
Characterises creep, the gradual elongation of tissue over time when placed 
under constant tensile stress. The higher a tissue’s tension, structural 
integrity or stiffness, the higher its resistance to creep, meaning the lower 
the C value. 

In this study, three measurements were taken for each value. 

Measurements were stored within the MyotonPRO device and downloaded 

from the MyotonPRO device to a computer.  

Basic graphs for each parameter of the Measurement Profile of the selected 

subject are possible. Comparison reports are also possible to be produced by 

the software. 

Examples of each of these graph displays and comparison reports are 

included in this study document, although we will be chiefly sharing the 

results as a MicroSoft Excel file display generated by the Linux-based 

software which analyses the MyotonPRO data. 
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Feasibility Assessment 

Subject recruitment: The project initially aimed to recruit twenty test 

subjects from within the local community to take part in the project. We 

placed invitations to take part in the study in the off ices of local medical 

practitioners. We also placed announcements on social media, specific to 

our location. We found this the most diff icult aspect of our project. Some 

respondents could not commit to attending our clinic for three consecutive 

weeks or for the later, 8-week follow-up appointment. Other respondents 

were not willing or could not to travel the distance to our clinic. By the time 

we were beginning our projects, we had five subjects. A sixth subject joined 

the project at a later date and we included this subject in the data. 

Financing the project: Funding for the study was met by the authors and 

donations from practitioners through the MSTR® website. The main 

expenditure was the purchase of the MyotonPRO device. This device can be 

used for further follow-up studies and will, in time, be a worthwhile 

investment.  

Challenges:  Besides the recruitment of subjects, the main challenge 

was having subjects return at weekly intervals. Some applicants to the 

project were rejected as they already knew they could not attend the three-

weekly appointments required to track their progress. The other challenge 

was in data analysis. The support from the Myoton company has been very 

valuable in understanding the results. 
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Risk Assessment 

Previous years of treating C-section scars using MSTR® provided a good 

basis for this being a very low risk project as far as the subject were 

concerned.  

MSTR® is a gentle (low pressure) treatment application that never uses 

excessive force. The pressure applied is moderated and adjust for any areas 

of sensitivity reported by the subject. MSTR® is always applied within the 

tolerance of the subject.  

Common known side-effects of MSTR® treatment typically include 

itchiness, tingling, and warmth. Sometimes women will report an MSTR® 

treatment may initiate a menstrual period a little earlier than expected. This 

may be due to a stimulatory effects on the hormone system, but this has not 

been investigated. It has also been reported that MSTR® treatment on the 

abdomen will also help regulate irregular periods or mitigate heavy 

menstrual flow. 

Within the time period of our study, one woman became pregnant. This 

did not affect our study as her pregnancy was confirmed at the end of the 

study, at the time of the 8-week follow-up measurement appointment. 
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Data Results 

Each measurement was taken three times in rapid succession, by the 

MyotonPRO device. The readings shown are the average taken for each of 

the three readings. Pre, intermediate and post-treatment measurements were 

taken. Three treatments with their accompanying measurements are show 

plus a final reading (when no treatment was offered) after approximately 

eight weeks after the last treatment. This was to evaluate if the MSTR® 

treatment had maintained or degraded over the time interval. 

Explanatory notes:  

For Frequency (F) and Stiffness (S) an improvement would be noted by a 

reduction in the numbers, shown as a negative percentage in the last entry in 

this table below. 

Subject:  AW  Age: 53 years  BMI: 19.3 

Parameter:  F – Oscillation Frequency [Hz] 
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D/M/Y   Measurement Centre Left Right

4/5/23 Pre 11.60 11.07 10.83

Intermediate 10.93 10.47 10.50

Post 10.97 10.70 10.73

12/5/23 Pre 11.13 10.83 11.03

Intermediate 10.87 10.60 10.80

Post 10.80 10.27 10.53

17/5/23 Pre 11.50 11.10 10.70

Intermediate 10.93 10.83 10.43

Post 11.27 10.67 10.20

12/7/23 Last measure 10.60 10.57 10.37

% difference -9.01 -4.62 -4.34



Parameter: S – Dynamic Stiffness [N/m] 

A higher Decrement value signifies lower elasticity. A decrement of zero 

represents absolute elasticity. Reduction in the D number indicates an 

improvement in elasticity. 

Parameter: D – Logarithmic Decrement (relative arbitrary unit) 
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D/M/Y  Measurement Centre Left Right

4/5/23 Pre 189 180 173

Intermediate 161 155 162

Post 172 161 165

10/5/23 Pre 174 160 203

Intermediate 157 151 185

Post 156 141 173

17/5/23 Pre 184 200 158

Intermediate 165 188 162

Post 176 180 153

12/7/23 Last measure 158 180 163

% difference -17.87 0 -5.95

D/M/Y Measurement Centre Left Right

4/5/23 Pre 1.65 1.86 1.72

Intermediate 1.65 1.71 1.75

Post 1.67 1.69 1.62

10/5/23 Pre 1.65 1.60 1.86

Intermediate 1.48 1.54 184

Post 1.46 1.54 1.71

17/5/23 Pre 1.58 1.83 1.65

Intermediate 1.55 1.84 1.69

Post 1.54 1.75 1.63

12/7/23 Last measure 1.45 1.72 1.65

% difference 12.90 7.82 4.15



For Relaxation (R) and Creep (C) an improvement would be noted by an 

increase in the numbers, shown as a percentage in the last entry in this table 

below. 

Parameter: R – Mechanical Stress Relaxation Time [ms] 

Parameter: C – Ratio of Relaxation and Deformation time (arbitrary value) 
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D/M/Y Measurement Centre Left Right

4/5/23 Pre 23.5 24.4 25.7

Intermediate 24.9 26.2 26.1

Post 24.6 26.2 25.8

10/5/23 Pre 23.6 25.7 24.1

Intermediate 24.9 26.5 25.2

Post 25.2 27.5 26.0

17/5/23 Pre 23.2 24.7 27.7

Intermediate 24.1 25.4 26.4

Post 23.3 25.9 26.4

12/7/23 Last measure 24.9 26.1 27.1

% difference 5.78 6.73 5.30

D/M/Y Measurement Centre Left Right

4/5/23 Pre 1.40 1.48 1.59

Intermediate 1.51 1.60 1.56

Post 1.49 1.60 1.57

10/5/23 Pre 1.43 1.58 1.49

Intermediate 1.50 1.61 1.57

Post 1.51 1.67 1.60

17/5/23 Pre 1.42 1.55 1.90

Intermediate 1.43 1.58 1.61

Post 1.41 1.61 1.57

12/7/23 Last measure 1.42 1.60 1.66

% difference 1.42 7.79 4.31



Subject:  AU  Age: 44 years  BMI: 20.8 

Parameter:  F – Oscillation Frequency [Hz] 

Parameter: S – Dynamic Stiffness [N/m] 
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D/M/Y Measurement Centre Left Right

8/5/23 Pre 17.93 15.03 14.37

Intermediate 18.50 13.50 13.33

Post 17.00 11.97 13.07

15/5/23 Pre 16.03 13.63 14.03

Intermediate 20.63 13.70 13.93

Post 16.90 13.43 13.87

22/5/23 Pre 17.60 12.70 12.73

Intermediate 15.30 12.37 12.33

Post 13.83 12.73 12.47

20/7/23 Last measure 16.30 14.00 13.07

% difference -9.53 -7.10 -9.48

D/M/Y Measurement Centre Left Right

8/5/23 Pre 327 261 256

Intermediate 339 253 248

Post 316 229 237

15/5/23 Pre 319 248 261

Intermediate 364 231 245

Post 318 225 233

22/5/23 Pre 301 244 228

Intermediate 318 220 220

Post 309 238 224

20/7/23 Last measure 306 222 252

% difference -6.64 -16.15 -1.57



Parameter: D – Logarithmic Decrement (relative arbitrary unit) 

Parameter: R – Mechanical Stress Relaxation Time [ms] 
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D/M/Y Measurement Centre Left Right

8/5/23 Pre 2.44 1.96 1.58

Intermediate 2.17 2.01 1.60

Post 2.58 2.12 1.77

15/5/23 Pre 2.52 2.27 1.62

Intermediate 2.56 2.19 1.56

Post 2.54 2.18 1.58

22/5/23 Pre 2.65 2.34 1.98

Intermediate 2.75 2.33 1.89

Post 3.32 2.39 2.01

20/7/23 Last measure 3.28 2.61 1.94

% difference 29.37 28.44 20.45

D/M/Y Measurement Centre Left Right

8/5/23 Pre 15.5 19.0 18.7

Intermediate 15.1 19.7 19.7

Post 15.7 21.2 19.9

15/5/23 Pre 16.0 19.9 18.7

Intermediate 14.4 20.6 20.0

Post 15.8 21.4 20.6

22/5/23 Pre 17.2 19.9 20.6

Intermediate 16.5 21.4 21.2

Post 16.3 20.5 21.0

20/7/23 Last measure 17.2 21.4 19.5

% difference 10.40 11.88 4.19



Parameter: C – Ratio of Relaxation and Deformation time (arbitrary value) 

Subject:  JM  Age: 47 years  BMI: 26.7 

Parameter:  F – Oscillation Frequency [Hz] 
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D/M/Y Measurement Centre Left Right

8/5/23 Pre 0.97 1.17 1.16

Intermediate 0.95 1.21 1.22

Post 0.98 1.31 1.22

15/5/23 Pre 1.00 1.23 1.16

Intermediate 0.91 1.28 1.23

Post 0.99 1.32 1.28

22/5/23 Pre 1.10 1.22 1.28

Intermediate 1.05 1.32 1.31

Post 1.03 1.28 1.29

20/7/23 Last measure 1.09 1.32 1.21

% difference 11.65 12.05 4.22

D/M/Y Measurement Centre Left Right

3/5/23 Pre 9.07 8.70 9.03

Intermediate 8.70 8.30 8.63

Post 8.77 8.53 9.07

9/5/23 Pre 9.13 8.67 8.87

Intermediate 8.33 8.50 8.70

Post 8.33 8.40 9.10

16/5/23 Pre 8.63 8.70 8.90

Intermediate 8.67 8.67 9.03

Post 8.47 9.03 8.80

11/7/23 Last measure 8.80 8.43 8.73

% difference -3.02 -3.15 -3.38



Parameter: S – Dynamic Stiffness [N/m] 

Parameter: D – Logarithmic Decrement (relative arbitrary unit) 
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D/M/Y Measurement Centre Left Right

3/5/23 Pre 128 110 126

Intermediate 104 86 103

Post 101 97 116

9/5/23 Pre 128 120 125

Intermediate 108 98 100

Post 103 97 105

16/5/23 Pre 124 106 111

Intermediate 112 111 112

Post 116 98 109

Last measure 118 109 120

% difference -8.13 -0.9 -4.88

D/M/Y Measurement Centre Left Right

3/5/23 Pre 1.69 1.55 1.69

Intermediate 1.59 1.51 1.51

Post 1.52 1.54 1.53

9/5/23 Pre 1.80 1.70 1.74

Intermediate 1.73 1.58 1.55

Post 1.72 1.59 1.58

16/5/23 Pre 1.76 1.60 1.62

Intermediate 1.67 1.65 1.62

Post 1.70 1.59 1.49

Last measure 1.79 1.75 1.82

% difference 5.74 12.12 7.41



Parameter: R – Mechanical Stress Relaxation Time [ms] 

Parameter: C – Ratio of Relaxation and Deformation time (arbitrary value) 
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D/M/Y Measurement Centre Left Right

3/5/23 Pre 30.6 33.4 31.5

Intermediate 33.8 37.7 34.6

Post 30.7 35.7 31.8

9/5/23 Pre 31.4 33.4 31.5

Intermediate 34.0 36.4 35.9

Post 35.2 35.8 33.9

16/5/23 Pre 32.1 34.5 32.6

Intermediate 33.4 34.0 33.3

Post 32.0 35.5 35.0

11/7/23 Last measure 32.4 34.5 32.6

% difference 5.71 3.24 3.43

D/M/Y Measurement Centre Left Right

3/5/23 Pre 1.84 2.02 1.93

Intermediate 2.02 2.30 2.10

Post 1.58 2.17 1.93

9/5/23 Pre 1.89 2.03 1.90

Intermediate 2.07 2.22 2.17

Post 2.04 2.09 1.95

16/5/23 Pre 1.96 2.09 1.97

Intermediate 2.04 2.07 2.03

Post 1.95 2.12 2.15

11/7/23 Last measure 1.97 2.04 1.99

% difference 6.82 0.98 3.06



Subject:  RB  Age: 38 years  BMI: 24.6 

Parameter:  F – Oscillation Frequency [Hz] 

Parameter: S – Dynamic Stiffness [N/m] 
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D/M/Y Measurement Centre Left Right

4/5/23 Pre 11.60 11.13 10.43

Intermediate 10.77 10.60 10.57

Post 10.80 10.53 10.57

12/5/23 Pre 10.53 11.07 9.57

Intermediate 10.93 10.80 9.43

Post 10.50 10.83 9.37

19/5/23 Pre 9.63 10.50 9.00

Intermediate 9.30 10.37 9.23

Post 9.80 10.47 9.43

27/7/23 Last measure 11.60 11.20 9.40

% difference 0.00 0.63 -10.39

D/M/Y Measurement Centre Left Right

4/5/23 Pre 163.00 155.67 136.33

Intermediate 144.00 138.33 122.67

Post 143.00 141.33 133.33

12/5/23 Pre 139.67 169.00 130.67

Intermediate 146.67 148.33 108.67

Post 119.00 160.67 101.00

19/5/23 Pre 124.00 155.67 105.00

Intermediate 111.00 139.33 114.67

Post 105.67 136.33 97.33

27/7/23 Last measure 173.00 147.67 136.00

% difference 5.95 -5.27 -0.24



Parameter: D – Logarithmic Decrement (relative arbitrary unit) 

Parameter: R – Mechanical Stress Relaxation Time [ms] 
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D/M/Y Measurement Centre Left Right

4/5/23 Pre 1.64 1.66 1.53

Intermediate 1.35 1.48 1.51

Post 1.37 1.44 1.29

12/5/23 Pre 1.57 1.59 1.66

Intermediate 1.52 1.63 1.32

Post 1.17 1.73 1.20

19/5/23 Pre 1.50 1.69 1.45

Intermediate 1.24 1.50 1.47

Post 1.23 1.42 1.21

27/7/23 Last measure 1.59 1.41 1.61

% difference 3.10 16.29 5.10

D/M/Y Measurement Centre Left Right

4/5/23 Pre 25.70 27.70 28.50

Intermediate 24.67 27.13 28.13

Post 25.07 27.07 26.80

12/5/23 Pre 27.03 25.47 29.37

Intermediate 26.87 27.53 34.07

Post 26.97 26.60 33.80

19/5/23 Pre 28.90 26.20 33.10

Intermediate 26.23 27.40 31.63

Post 27.50 27.87 34.90

27/7/23 Last measure 23.93 25.90 27.57

% difference 7.13 6.72 3.32



Parameter: C – Ratio of Relaxation and Deformation time (arbitrary value) 
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D/M/Y Measurement Centre Left Right

4/5/23 Pre 1.56 1.70 1.72

Intermediate 1.34 1.57 1.61

Post 1.42 1.55 1.59

12/5/23 Pre 1.61 1.54 1.80

Intermediate 1.58 1.64 2.03

Post 1.43 1.58 2.03

19/5/23 Pre 1.72 1.52 1.99

Intermediate 1.27 1.60 1.93

Post 1.32 1.64 2.11

27/7/23 Last measure 1.44 1.56 1.66

% difference 8.00 8.59 3.55



Subject:  SW  Age: 28 years  BMI: 21.4* 

*This subject became pregnant during the study 

Parameter:  F – Oscillation Frequency [Hz] 

Parameter: S – Dynamic Stiffness [N/m] 
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D/M/Y Measurement Centre Left Right

4/5/23 Pre 11.27 10.53 10.37

Intermediate 10.73 10.10 10.57

Post 10.80 10.07 10.80

11/5/23 Pre 11.93 10.40 11.27

Intermediate 11.93 10.13 10.70

Post 10.87 10.13 10.70

19/5/23 Pre 11.47 10.27 10.90

Intermediate 11.10 10.47 11.20

Post 10.70 10.53 11.27

14/7/23 Last measure 11.37 10.57 10.40

% difference 6.79 0.38 0.29

D/M/Y Measurement Centre Left Right

4/5/23 Pre 198.67 151.33 147.33

Intermediate 176.67 138.67 141.67

Post 185.00 130.00 145.33

11/5/23 Pre 198.33 144.33 157.00

Intermediate 189.00 135.33 139.67

Post 171.67 139.67 144.00

19/5/23 Pre 196.67 151.67 156.33

Intermediate 184.33 146.67 157.67

Post 164.00 153.67 160.00

14/7/23 Last measure 202.33 155.33 142.33

% difference 1.83 2.61 -3.45



Parameter: D – Logarithmic Decrement (relative arbitrary unit) 

Parameter: R – Mechanical Stress Relaxation Time [ms] 
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D/M/Y Measurement Centre Left Right

4/5/23 Pre 24.10 27.47 27.23

Intermediate 24.93 27.63 27.60

Post 24.67 29.03 27.63

11/5/23 Pre 23.10 27.10 26.63

Intermediate 23.60 27.37 27.00

Post 25.20 27.13 27.27

19/5/23 Pre 24.10 26.23 26.00

Intermediate 24.53 26.70 26.03

Post 25.30 25.93 25.77

14/7/23 Last measure 24.17 25.97 28.17

% difference 0.29 5.61 3.39

D/M/Y Measurement Centre Left Right

4/5/23 Pre 2.22 1.93 1.90

Intermediate 2.16 1.91 1.85

Post 2.15 1.84 1.71

11/5/23 Pre 2.12 2.02 1.87

Intermediate 1.95 1.87 1.65

Post 1.92 1.78 1.76

19/5/23 Pre 2.14 1.88 2.03

Intermediate 2.01 1.79 1.88

Post 1.83 1.75 1.99

14/7/23 Last measure 2.00 1.88 1.69

% difference 10.43 2.62 11.70



Parameter: C – Ratio of Relaxation and Deformation time (arbitrary value) 
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D/M/Y Measurement Centre Left Right

4/5/23 Pre 1.50 1.64 1.67

Intermediate 1.51 1.60 1.68

Post 1.50 1.73 1.68

11/5/23 Pre 1.42 1.60 1.63

Intermediate 1.45 1.56 1.62

Post 1.51 1.59 1.65

19/5/23 Pre 1.49 1.57 1.58

Intermediate 1.50 1.57 1.60

Post 1.52 1.55 1.58

14/7/23 Last measure 1.49 1.53 1.73

% difference 0.67 6.94 3.53



Subject:  SS  Age: 40 years  BMI: 22.8 

With this subject we took four intermediate reads at 3 minute intervals.  

Parameter:  F – Oscillation Frequency [Hz] 
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D/M/Y Measurement Centre Left Right

3/7/23 Pre 10.57 10.53 9.97

Intermediate 1 10.30 9.90 9.73

Intermediate 2 10.87 9.87 9.73

Intermediate 3 10.43 10.00 9.80

Intermediate 4 10.50 9.90 9.63

Post 10.33 10.10 10.10

10/7/23 Pre 10.77 10.20 9.67

Intermediate 1 10.70 9.90 9.50

Intermediate 2 11.13 10.20 9.63

Intermediate 3 10.43 9.70 9.77

Intermediate 4 10.80 9.87 9.53

Post 10.53 10.17 9.77

17/7/23 Pre 9.73 9.50 9.20

Intermediate 1 10.07 9.10 9.23

Intermediate 2 9.70 9.57 9.03

Intermediate 3 9.63 9.23 9.37

Intermediate 4 9.50 9.43 9.10

Post 9.87 9.00 9.43

11/9/23 Last measure 9.90 9.60 9.87

% difference -6.54 -9.24 -1.00



Parameter: S – Dynamic Stiffness [N/m] 
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D/M/Y Measurement Centre Left Right

3/7/23 Pre 141 159 125

Intermediate 1 124 128 116

Intermediate 2 140 133 112

Intermediate 3 132 137 111

Intermediate 4 137 128 113

Post 132 137 120

10/7/23 Pre 147 141 118

Intermediate 1 144 124 107

Intermediate 2 139 129 109

Intermediate 3 136 115 105

Intermediate 4 128 118 109

Post 124 133 109

17/7/23 Pre 117 118 96

Intermediate 1 124 103 97

Intermediate 2 113 117 101

Intermediate 3 96 110 94

Intermediate 4 105 111 96

Post 108 101 102

11/9/23 Last measure 108 114 112

% difference -26.50 -32.97 -10.97



Parameter: D – Logarithmic Decrement (relative arbitrary unit) 
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D/M/Y Measurement Centre Left Right

3/7/23 Pre 1.63 1.58 1.47

Intermediate 1 1.50 1.47 1.42

Intermediate 2 1.49 1.59 1.40

Intermediate 3 1.43 1.54 1.37

Intermediate 4 1.43 1.47 1.37

Post 1.41 1.51 1.32

10/7/23 Pre 1.52 1.51 1.35

Intermediate 1 1.49 1.47 1.34

Intermediate 2 1.37 1.42 1.28

Intermediate 3 1.50 1.47 1.25

Intermediate 4 1.37 1.45 1.33

Post 1.39 1.41 1.28

17/7/23 Pre 1.63 1.47 1.26

Intermediate 1 1.50 1.44 1.28

Intermediate 2 1.46 1.47 1.35

Intermediate 3 1.32 1.48 1.19

Intermediate 4 1.41 1.43 1.24

Post 1.29 1.44 1.23

11/9/23 Last measure 1.37 1.48 1.35

% difference 17.33 6.54 8.51



Parameter: R – Mechanical Stress Relaxation Time [ms] 
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D/M/Y Measurement Centre Left Right

3/7/23 Pre 25.4 25.3 28.8

Intermediate 1 25.0 26.0 28.1

Intermediate 2 27.0 27.1 30.9

Intermediate 3 24.5 27.6 27.3

Intermediate 4 24.2 25.8 27.9

Post 24.8 26.8 30.0

10/7/23 Pre 22.6 25.7 29.4

Intermediate 1 25.1 28.1 30.1

Intermediate 2 26.2 25.0 28.2

Intermediate 3 25.4 30.4 28.2

Intermediate 4 24.8 29.5 27.4

Post 24.8 29.5 27.4

17/7/23 Pre 24.8 27.1 27.4

Intermediate 1 30.0 30.9 34.5

Intermediate 2 27.8 29.9 30.8

Intermediate 3 30.3 30.5 29.8

Intermediate 4 30.3 30.9 32.3

Post 27.9 31.4 30.0

11/9/23 Last measure 27.3 29.6 29.7

% difference 7.21 15.66 3.08



Parameter: C – Ratio of Relaxation and Deformation time (arbitrary value) 

Feasibility Study 31

D/M/Y Measurement Centre Left Right

3/7/23 Pre 1.43 1.50 1.71

Intermediate 1 1.24 1.38 1.51

Intermediate 2 1.61 1.57 1.82

Intermediate 3 1.30 1.62 1.37

Intermediate 4 1.28 1.37 1.49

Post 1.31 1.57 1.79

10/7/23 Pre 1.15 1.40 1.74

Intermediate 1 1.46 1.59 1.66

Intermediate 2 1.49 1.32 1.41

Intermediate 3 1.40 1.82 1.38

Intermediate 4 1.24 1.75 1.35

Post 1.21 1.58 1.36

17/7/23 Pre 1.78 1.87 2.03

Intermediate 1 1.56 1.56 1.50

Intermediate 2 1.77 1.79 1.46

Intermediate 3 1.47 1.74 1.71

Intermediate 4 1.37 1.85 1.44

Post 1.28 1.43 1.57

11/9/23 Last measure 1.36 1.74 1.66

% difference 5.02 14.81 2.97



Questionnaire accompanying the research study
“Effects of using MSTR® on Cesarean section scars”

MSTR® RESEARCH 2023

Here is a summary of responses to the questionnaire, completed by subjects at 
each stage of the program.

1. Detailed information about Cesarean section scars BEFORE treatment 1. 
Figures show the number of ‘yes’ or ‘no’ responses to each question: 

* None of the subjects had had more than one C-section. 

2. Have you developed any of the following symptoms after your cesarean 
section(s)? 

Type of C-section Number of responses*

A. Elective cesarean section 0

B. Scheduled as medically necessary 3

C. Emergency 3
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YES NO

Lower back pain 1 5

Limited mobility in the lower back 1 5

Pain in the abdomen 3 3

Intestinal problems (e.g. constipation, pain during bowel movements) 3 3

Bladder problems (e.g. urge to urinate, loss of urine, incomplete 
emptying)

2 4

Loss of feeling in the area of the cesarean section 6 0

Intimacy problems (e.g. pain during intercourse) 1 5

Emotional difficulties (e.g. dislike of the scar, negative feelings about 
yourself, lack of self-confidence, anger, frustration, etc.)

1 5



3.  What symptoms do you experience when you touch your scar(s)? 

4. Before treatment 2 
Based on the information you 
provided before starting 
treatment, have there been 
any changes to your 
symptoms?

Not 
applicable Better

Un- 
changed Worse

Lower back pain 4 1 1 0

Limited mobility in the lower 
back

4 1 1 0

Pain in the abdomen 3 3 0 0

Intestinal problems (e.g. 
constipation, pain during 
bowel movements)

4 2 0 0

Bladder problems (e.g. urge 
to urinate, loss of urine, 
incomplete emptying)

5 1 0 0

Loss of feeling in the area of 
the cesarean section

0 6 0 0

Intimacy problems (e.g. pain 
during intercourse)

6 0 0 0

Emotional difficulties (e.g. 
dislike of the scar, negative 
feelings about yourself, lack 
of self-confidence, anger, 
frustration, etc.)

4 2 0 0

Complete numbness of the 
scar

4 2 0 0

Partial loss of feeling of the 
scar

0 6 0 0
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SYMPTOM YES NO

Complete numbness of the scar 0 6

Partial loss of feeling of the scar 6 0

Increased sensitivity in the scar 3 3

Pain in the scar 2 4

Unpleasant sensations in the scar (e.g. burning, itching, etc.) 4 2

Hardening of the scar (e.g. bulging, knotty, fibrous, etc.) 3 3



5. Before treatment 3 

Increased sensitivity in the 
scar

3 3 0 0

Pain in the scar 4 2 0 0

Unpleasant sensations in the 
scar (e.g. burning, itching, 
etc.)

3 2 1 0

Hardening of the scar (e.g. 
bulging, knotty, fibrous, etc.)

4 2 0 0

Based on the information you 
provided before starting 
treatment, have there been 
any changes to your 
symptoms?

Not 
applicable Better

Un- 
changed Worse

Lower back pain 6 0 0 0

Limited mobility in the lower 
back

5 0 1 0

Pain in the abdomen 4 2 0 0

Intestinal problems (e.g. 
constipation, pain during 
bowel movements)

5 1 0 0

Bladder problems (e.g. urge 
to urinate, loss of urine, 
incomplete emptying)

6 0 0 0

Loss of feeling in the area of 
the cesarean section

0 6 0 0

Intimacy problems (e.g. pain 
during intercourse)

6 0 0 0

Emotional difficulties (e.g. 
dislike of the scar, negative 
feelings about yourself, lack 
of self-confidence, anger, 
frustration, etc.)

5 1 0 0

Complete numbness of the 
scar

3 3 0 0

Partial loss of feeling of the 
scar

0 6 0 0

Increased sensitivity in the 
scar

2 4 0 0

Pain in the scar 5 1 0 0
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6. Follow-up at approximately 8 weeks 

Unpleasant sensations in the 
scar (e.g. burning, itching, 
etc.)

2 4 0 0

Hardening of the scar (e.g. 
bulging, knotty, fibrous, etc.)

3 3 0 0

Based on the information you 
provided before starting 
treatment, have there been 
any changes to your 
symptoms?

Not 
applicable Better

Un- 
changed Worse

Lower back pain 4 2 0 0

Limited mobility in the lower 
back

4 1 1 0

Pain in the abdomen 2 3 1 0

Intestinal problems (e.g. 
constipation, pain during 
bowel movements)

4 1 0 11

Bladder problems (e.g. urge 
to urinate, loss of urine, 
incomplete emptying)

4 1 1 0

Loss of feeling in the area of 
the cesarean section

0 6 0 0

Intimacy problems (e.g. pain 
during intercourse)

4 1 12 0

Emotional difficulties (e.g. 
dislike of the scar, negative 
feelings about yourself, lack 
of self-confidence, anger, 
frustration, etc.)

6 0 0 0

Complete numbness of the 
scar

3 3 0 0

Partial loss of feeling of the 
scar

0 6 0 0

Increased sensitivity in the 
scar

2 4 0 0

Pain in the scar 4 2 0 0

Unpleasant sensations in the 
scar (e.g. burning, itching, 
etc.)

3 3 0 0
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1. Subject experienced abdominal pain due to a virus at the time of the questionnaire  
2. Subject had not had sexual intercourse so could not state if this symptom had changed 

or improved at the time of the questionnaire. 

7. Final research study survey 

Hardening of the scar (e.g. 
bulging, knotty, fibrous, etc.)

2 4 0 0
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Subject 1.         Overall, how would you describe your experience 
participating in the research project to treat Cesarean scars?

AU Very pleasant treatment. Sensitive and holistic. No stiffness in the scar area.

AW Improved feeling in the scar.

JM Very pleasant and grateful to have been there.

RB A very friendly and very positive treatment. 

SS Very positive improvement after every treatment. 

SW At the beginning I was skeptical if there would be any effect, but immediately 
after the first treatment I was convinced and was really looking forward to the 
next appointment. 

Subject 2.      In what specific ways has treating your Cesarean scars 
had a positive impact on you physically, emotionally or 
psychologically?

AU In everyday life when wearing trousers, the numbness is feeling better. Even 
my feet got better after treating the scar. No redness of the scar.

AW The scar ‘fits’ better into the body and is more harmonious

JM My digestion and feeling returned.

RB Physically: It hardly itches anymore. Is more relaxed. Knots significantly 
smaller. Numbness has become much better. 
Emotional/psychological: No change. I had none of these problems with the 
scar.

SS The feeling of internal adhesions has completely disappeared (no more 
tension in the stomach during exercise). 
Numbness significantly less. 
Skin softer and obviously less tense.

SW I was very impressed by the fact that I had so much feeling in the scar again 
immediately after the first treatment, especially that I no longer had any pain. 
This had previously put a lot of strain on me psychologically.
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Subject 5.      Were you satisfied with the results of your cesarean scar 
treatment? Could you please elaborate on your answer?

AU Very satisfied, as there was a clear overall improvement in the specific scar 
area.

AW Yes, because I can feel everything when I touch this area, before some areas 
were numb.

JM Yes, because it has become even finer.

RB Yes, I was satisfied. Due to the disappearing itching and the improved 
numbness.

SS Very pleased as I can move more freely, and feel more sensation in the scar 
tissue.

SW Yes definitely. It wasn't long ago that I had a cesarean section, but it was 
something special to have feeling in the scar again after the treatment

Subject 4.    Have you noticed any improvements or changes in the 
appearance of your C-section scar as a result of 
treatment? If yes, please describe them.

AU Bulge / redness significantly improved. No more irritation.

AW No, just the feeling got better.

JM Scar has become even finer.

RB The scar has become lighter.

SS Scar is no longer as tense or pulled inwards.

SW - 

Subject 3.      Has the effect of the treatment you received helped you in 
any way in your everyday life? Please explain the benefits you 
received.

AU Better body feeling. No trouble when sitting cross-legged and no friction.

AW Body feels better in this area.

JM My general well-being has become positive and I radiate this to those around 
me.

RB The scar has never affected me. The itch has gone.

SS Much more comfortable in everyday life and during sports.

SW Because of the painful scar, I could hardly carry my rabbits. Thanks to the 
treatment, this was possible again. Daily tasks were also easier to do with 
children.
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Subject 8.      How would you rate the level of support and guidance the 
research team provided you throughout the project? 
Please make suggestions for improvement if necessary.

AU Everything was excellent. Recommended. Further treatment of the feet 
needed.

AW Everything was explained well.

JM I felt very comfortable and have no suggestions for improvement.

RB Everything was explained to me very well.

SS Everything was very nice and helpful.

SW Very good. At the beginning it was well explained what it was about and what 
was being done. Questions were also answered directly during the treatment.

Subject 7.      Have there been any unexpected or surprising benefits or 
results from treating cesarean scars that you did not 
expect? If yes, please share your observations with us.

AU Yes, I had more problems in the scar area than I thought before.

AW To have feeling under the skin again.

JM I didn't know that it affected my digestion and my back pain. 
I'm glad I was here.

RB The numbness in certain places continued to disappear.

SS I didn't expect that the entire internal pull on the scar would disappear.

SW -

Subject 6.      Based on your personal experience, would you 
recommend this treatment to other women who have 
undergone a cesarean section? Why or why not?

AU Yes, I have already done this, based on my above-mentioned experiences

AW Yes, because improvement is taking place.

JM I have already done that. To also give people the opportunity to get a finer scar 
and get feeling back. Cramps are relieved and digestion is boosted. I like 
myself again.

RB Yes. Because the result is a pleasant feeling for the scar and makes you feel 
better.

SS Yes, definitely (I already have). Can make an improvement in many respects.

SW Yes, I have and have already done that. It helped me a lot and the treatment 
improved my symptoms.
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Subject 9.         If it had been available at the time of your own cesarean 
section surgery, would you have liked to have had access 
to this treatment? Why or why not?

AU Yes, because the treatment was very successful and I had already benefited 
from it.

AW Yes, it would have been nice if it was possible to get this offered directly in the 
hospital.

JM Yes, of course, because no one really wants to have scars, let alone the 
negative effects that come with them

RB Yes. 

SS The timing was good for me because I had finished planning for any more 
children. In general, this treatment would make sense for all patients.

SW Yes, because you could do without the pain and the long insensitivity of the 
scar.

Subject 10.      Is there any additional feedback or comments you would 
like to share about your participation in the research 
project or the treatment of cesarean scars?

AU -

AW Nothing

JM Hope for recognition so that everyone has the opportunity to receive 
treatment. This enables people to lead positive lives and not put them into a 
spiral of treatment because of their suffering.

RB -

SS I asked the practitioner in charge about changes and the current status during the 
treatment and thought it was very good that he explained what he was touching 
and feeling. This helped me understand it better. I think many women don't dare to 
ask, but there is security and a personal feeling. I therefore recommend doing this 
and explaining it to other patients. What does the practitioner feel and what 
changes and improvements does he notice?
It would also be great to offer follow-up appointments (possibly with personal 
payment) if the effect does not last or is not yet fully achieved, or tips for the 
woman in question as to which exercises or behaviour she could use to support 
this effect.

SW -



8. Additional information 

Feasibility Study 40

Subject Age of 
Subject

Age of scar Height 
cms

Weight 
Kg

BMI

AU 44 yrs 
1 mth

14 yrs  
1 mth

177 60.5 19.3

AW 52 yrs  
5 months

25 yrs 
9 months

174 63 20.8

JM 47 yrs  
0 months

17yrs  
1 month

162 70 26.6

RB 38 yrs 
4 mths

11 yrs 
9 mths

167 86.7 31.0

SS 40 yrs  
0 months

5 yrs  
3 months

162 60 22.8

SW 28 yrs 
4 mths

10 months 156 52 21.3



GRAPHS 
Below are graphs from the software provided with the MyotonPRO, displaying 
some of the changes recorded: 

Subject = AU 

Parameter = Dynamic Stiffness  N/m (Left) 

Subject = AW 
Parameter = Dynamic Stiffness N/m (Centre) 
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Subject = JM 
Parameter = Dynamic Stiffness N/m (Centre) 

Subject = RB 
Parameter = C Ratio of Relaxation and Deformation time (Left) 
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Subject = SS 
Parameter = Dynamic Stiffness N/m (Left) 

Subject = SW 
Parameter: D – Logarithmic Decrement (Right) 
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LIMITATIONS 

Several factors outside the control of the researchers, should be considered 
when undertaking a similar project.  

1. Hormonal changes which could affect results. The menstrual cycle of 
some of the participants ( JM, RB, SS, SW) who experience fluid retention 
during their cycle should be considered. This study reference discusses 
when fluid retention is at its greatest.  (https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3154522/)  

2. One subject had colonic irrigation during the study which may have had 
an effect on the results outcome. 

3. One subject became ill with an intestinal virus during the weeks of the 
study.  

CONCLUSIONS 

Whilst some percentage changes were quite small, perhaps due to some of 
the limitations noted, other readings improved significantly.  

Some subjects reported very few obvious symptoms from their C-section 
(AU, RB,), whilst other subjects reported multiple symptoms from their C-
section scar (AW, JM, SS, SW).  

The results from the MyotonPRO should be considered alongside the 
subjective reports of the subjects. 

The changes and improvements in symptoms noted by the participants, are 
not always reflected in the degree of changes noted by the MyotonPRO.  

The subjective experience of the MSTR® treatment seems to have been 
received very favourably by the participants, who all agreed they received 
benefit from the MSTR® treatment for their C-section scar. 
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