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Abstract

The purpose of this single centered, participant and assessor blinded parallel group Randomized Clinical Trial  is

to examine the effectiveness of ESWT with isometric exercises against UST with isometric exercises to improve

pain and morphological characteristics which are  primary outcome that measures through Pressure Algometer or

Anterior Knee Pain Scale and USG and functional activity which is secondary outcome that measures through

Lower Extremity Functional Scale with the patient of Patellofemoral Pain Syndrome.

The expected result of this study will be the ESWT with isometric exercise will be effective for pain reducing and

significant changes can be found in morphological characteristics.
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Materials

Musculoskeletal Ultrasonography : MSK USG guided Patellofemoral Pain Syndrome. The accuracy of MSK-DUSI

for diagnosing musculoskeletal soft-tissue pathology of the knee were found .

Pressure Algometer : •Algometers are designed to quantify and document levels of tenderness via pressure pain

threshold measurement and pain sensitivity via pressure pain tolerance measurement. Pressure algometry is a

reliable measure of pain in muscles, fascia, joints, tendons, ligaments and the periosteum.

Anterior knee Pain Scale ( Kujala Score ) :  The Kujala AKPS is a valid and reliable measure of anterior knee pain

and appropriate for use as an epidemiologic screening tool. The scale is composed of 13 items that evaluate

subjective symptoms and functional limitations. Minimum score is 0 points and maximum score is 100 points.

Knee Injury and Osteoarthritis outcome Score patellofemoral Subscale : To evaluate individuals or

samples of individuals with anterior knee pain ,patellofemoral pain and patellofemoral osteoarthritis .The subscale

included 11 items. KOOS-PF items loaded predominantly on one factor, pain during activities that load the

patellofemoral joint.

Lower Extremity Functional Scale : The lower extremity functional scale is a valid patient-rated outcome measure

for the measurement of lower extremity function. The scale consist of 4 groups with 20 questions. The scoring of

this scale varies from 0 (extreme difficulty/unable to perform activity) to 4 (no difficulty). The maximum score of

80 indicates no functional limitations and the minimum score of 0 indicates extreme limitations.

protocols.io | https://dx.doi.org/10.17504/protocols.io.36wgqq2bxgk5/v1 June 25, 2025 3/5

https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.36wgqq2bxgk5/v1


Protocol references

1.Neculăeș,M., Hernandez-Lucas, P., Ioana-Bianca, I., & Lucaci, P. (2024).Contribution of Shockwave Therapy in

the Functional Rehabilitation Program of Patients with Patellofemoral Pain Syndrome. Journal of Clinical Medicine,

13(23),7260. https://doi.org/10.3390/jcm13237260

2.Nussbaum,E. (1998). The influence of ultrasound on healing tissues. Journal of Hand Therapy, 11(2),140–147.

https://doi.org/10.1016/s0894-1130(98)80012-4

3.Agostini,F., Bernetti ,A., Santilli, G., Damiani, C., Santilli ,V., Paoloni ,M., & Mangone ,M. (2023). Efficacy of

ultrasound therapy combined with cryotherapy in pain management and rehabilitation in patients with Achilles

tendinopathy: a retrospective observational study. PubMed, 174(2),148–151. https://doi.org/10.7417/ct.2023.2512

4.Ma,H., Zhang, W., Shi, J., Zhou, D., & Wang, J. (2020). The efficacy and safety of extracorporeal shockwave

therapy in knee osteoarthritis: A systematic review and meta-analysis. International Journal of Surgery, 75,24–34.

https://doi.org/10.1016/j.ijsu.2020.01.017

5.Myer,G. D., Foss, K. D. B., Gupta, R., Hewett, T. E., & Ittenbach, R.F. (2014). Analysis of patient-reported anterior

knee pain scale: implications for scale development in children and adolescents. Knee Surgery

Sports Traumatology Arthroscopy, 24(3),653–660. https://doi.org/10.1007/s00167-014-3004-7

6.Powers,C. M., Witvrouw  ,E., Davis, I. S., & Crossley ,K. M. (2017). Evidence-based framework for a patho

mechanical model of patellofemoral pain: 2017 patellofemoral pain consensus statement from the 4th International

Patellofemoral Pain Research Retreat, Manchester, UK: part 3. British Journal of Sports Medicine, 51(24),1713–

1723. https://doi.org/10.1136/bjsports-2017-098717

7.Ittenbach, R.F., Huang, G., Foss, K. D. B., Hewett, T. E., & Myer, G. D. (2016).Reliability and Validity of the anterior

Knee Pain Scale: Applications for useas an epidemiologic screener. PLoS ONE, 11(7), e0159204.

https://doi.org/10.1371/journal.pone.0159204

8.Binkley,J. M., Stratford, P. W., Lott, S. A., & Riddle, D. L. (1999). The Lower Extremity Functional Scale (LEFS):

scale development, measurement properties,and clinical application. Physical Therapy.

https://doi.org/10.1093/ptj/79.4.371

9.Smith,B. E., Selfe, J.,Thacker, D., Hendrick, P.,Bateman, M., Moffatt, F., Rathleff, M. S., Smith, T. O., & Logan, P.

(2018). Incidence and prevalence of patellofemoral pain: A systematic review and meta-analysis. PLoSONE ,

13(1),e0190892. https://doi.org/10.1371/journal.pone.0190892

10.Bianchi,S., Zwass,A., Abdelwahab,I. F., & Banderali,A. (1994). Diagnosis of tears of the quadriceps tendon of

the knee: value of sonography. American Journal of Roentgenology, 162(5),1137–1140.

https://doi.org/10.2214/ajr.162.5.8165998

protocols.io | https://dx.doi.org/10.17504/protocols.io.36wgqq2bxgk5/v1 June 25, 2025 4/5

https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.36wgqq2bxgk5/v1


Acknowledgements

The study will be partially funded by Department of Physiotherapy and Rehabilitation Jashore University of

Science and Technology.

protocols.io | https://dx.doi.org/10.17504/protocols.io.36wgqq2bxgk5/v1 June 25, 2025 5/5

https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.36wgqq2bxgk5/v1

