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            Abstract

            
               
The disorders of the upper extremity and the shoulder is extremely common accounting for 30% of people who experience shoulder
                  pain and stiffness at some stage of their ageing. A high incidence of shoulder dysfunction is seen in people in recent trends.
                  Shoulder stiffness is the main complication after fracture shoulder immobilization, and Diabetes Mellitus contribute to the
                  frozen shoulder, which is the most typical complication in Diabetes mellitus patients. A case of lateral clavicle fracture
                  with chief complaints of pain on the right shoulder, stiffness around the joint and reduced range of motion was reported to
                  the outpatient physiotherapy department for rehabilitation. A proper assessment was done, and the differential diagnosis was
                  frozen shoulder with supraspinatus tendon tear was reported. The patient also had a reduced range of motion of shoulder abduction
                  and lateral rotation due to frozen shoulder. The investigation of MRI report stated that there is a partial supraspinatus
                  tendon tear. Medical examination of the frozen shoulder confirms the diagnosis. A combination of non-pharmacological treatment
                  with exercises, NSAID and exercise therapy, was planned. He was successfully treated with the combination of physical therapy
                  treatment with the electrotherapy modalities and shoulder girdle mobilization. Comprehensive therapeutic exercises include
                  mobilization of soft tissue using Cyriax technique, peripheral joint mobilization to improve controlled ROM. Mobilization
                  of soft tissue along with home exercise supports patients suffering from frozen shoulder. The treatment primarily aimed at
                  relieving pain and increasing range of motion and thus improving the quality of life in the patient. Only manual therapy alone
                  does not give satisfactory results along with electrotherapeutic modality with proper dose work on the patient. 
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               Introduction

            Shoulder stiffness is the main complication after fracture shoulder immobilization, and Diabetes Mellitus contribute to the
               frozen shoulder, which is the most typical complication in Diabetes mellitus patients  (Cucchi et al., 2017). There are three stages of which the first phase of adhesive capsulitis is for 2-9 months, the second phase comprising of
               4-12 months and third phase of 5-26 months  (Chan, Pua, & How, 2017). During the initial phase of adhesive capsulitis, patients may typically perform activities of daily living despite the
               pain, at which time patients can also experience from sleeping disorder  (Yip et al., 2018). Pain reduces typically during the second phase; however, minimal movement and the affected patient is unable to perform
               an everyday exercise. A comprehensive Physiotherapy intervention improves symptoms with patients of the frozen shoulder by
               almost 90 per cent. A Physiotherapeutic intervention consists of physical therapy and behavioural exercises  (Beutler, 2018). The treatment aims at pain relief, improving range of motion and movement normalization. An electrotherapy intervention
               of Ultrasound therapy induces vasodilation effect that eliminates metabolites from affected tissues and relieves muscle spasm
               of the shoulder group of muscles. Transcutaneous stimulation of electrical nerves is proficient in relieving pain. Therapeutic
               exercises include mobilization of soft tissue using Cyriax technique, peripheral joint mobilization to improve controlled
               ROM  (Hagiwara et al., 2019). In stage 2, Frozen shoulder joint mobilization, i.e. Glenohumeral joint passive ROM mobilization along with active-assisted
               ROM, strengthening and stretching exercises are aimed to improve the functional independence and activities of daily living.
            

            
               Patient Information
               
            

            A case of a 55-year-old male with right-hand dominance and with body mass index of 29 kg/m2 and came with chief complaints
               of pain on the right shoulder, stiffness around the joint and reduced range of motion. The patient had a history of fall from
               the bike as the bike skid, the patient allied to fall on the right side and was not able to move and complaint of severe pain.
               Post the accident patients hand was supported by a sling and was brought to the hospital where the investigations were carried
               out. The x-ray revealed discontinuity of lateral 1/3rd clavicle. The patient has diagnosed with fracture lateral 1/3 clavicle
               and was managed conservatively with the help of sling for two months. The patient has a history of Diabetes mellitus for 12
               years and Hypertension. Due to a prolonged period of immobilization, patients complain of shoulder stiffness, reduced ROM
               and inability to perform functional activities. A provisional diagnosis of right-sided frozen shoulder with lateral 1/3rd
               clavicle fracture. 
            

            The patient was initially able to perform elbow, wrist and finger ROM typically after two months removal of shoulder sling
               patient experiences extreme pain around the shoulder when shifting sides while sleeping and thus it interrupts the sleep.
               Pain is typically at night time because of ache and patient's fear of no longer having to do both elbow and wrist movement.
            

            
               Clinical Findings
               
            

            A Musculoskeletal assessment which consisted of a clinical test of drop arm test, Apley’s scratch test, Hawkins and NEER impingement
               tests. A pre-post Upper limb Range of motion assessment by Goniometry (Table  1). The post2-week assessment showed shoulder flexion-80 Degree, Extension–20-degree, Abduction –60degree, Medial rotation-
               20degree and lateral rotation - 15 degrees. We found that Hawkins- Kennedy test, Apley’s test, NEER impingement tests were
               positive during the assessment. 
            

            
               Diagnostic Assessment
               
            

            The patient showed lateral 1/3rd clavicle fracture on X-ray, which was managed conservatively. There was impingement over
               Supraspinatus tendon causing mild oedema which might suggest tearing of the Supraspinatus. The MRI of the patient showed some
               degenerative changes in the Acromioclavicular joint.
            

            
               Therapeutic Intervention
               
            

            Therapeutic ultrasound, transcutaneous electrical nerve stimulation, interferential therapy, Russian current is most effective,
               eight-week low-level laser therapy  (Page et al., 2014) can be more efficient than exercising alone in four weeks, and work for up to two months. 
            

            

            
                  
                  Table 1

                  Range of motion measurement  

               

               
                     
                        
                           	
                              
                           
                           Shoulder movement
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                           Two weeks

                           
                        
                        	
                              
                           
                           Four weeks

                           
                        
                        	
                              
                           
                           Six weeks

                           
                        
                        	
                              
                           
                           Eight weeks

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Flexion

                           
                        
                        	
                              
                           
                           60°

                           
                        
                        	
                              
                           
                           80°

                           
                        
                        	
                              
                           
                           110°

                           
                        
                        	
                              
                           
                           134°

                           
                        
                        	
                              
                           
                           165°

                           
                        
                     

                     
                           	
                              
                           
                           Extension

                           
                        
                        	
                              
                           
                           10°
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               Plan of care decide as per week
               
            

            
               Week 1-2
               
            

            Therapeutic ultrasound in continuous mode, interferential therapy in the cloverleaf pattern causes profound tissue effect,
               which reduces pain and synchronized muscle tissue modality given to the patient 3-time day each modality for 7-8 minute. 
            

            In the second week, isometric exercise starts shoulder isometric and grade 1 mobilization for 5 minutes 4 times a day.

            
               Week 3-4
               
            

            A low-level laser therapy  (Page et al., 2014) and Russian current start for 8 minutes also interferential therapy given for 8 minutes for four times a day along with
               grade 1 mobilization for ten repetition finger ladder up to the pain-free movement for 5-6 repetition and three times a day
               effective in the reduction of pain, increase the shoulder abduction range in adhesive capsulitis  (Johnson & Vinoth, 2018). 
            

            
               Week 5-6 week
               
            

            Patient treated through shoulder mobilization grade 1-2 along with therapeutic ultrasound and TENS  (Page et al., 2014). Different exercises like Codman's and finger ladder and mechanotherapy by shoulder wheel exercise. Shoulder isometrics
               active-assisted, pectoral muscle stretches along with mobilization each isometric hold for 10 sec and 20 repetitions each
               3-4 times a day  (Zavala-González, Pavez-Baeza, Gutiérrez-Espinoza, & Olguín-Huerta, 2018). 
            

            
               Week 7-8 week
               
            

            Therapeutic ultrasound and low-level laser therapy three times a day for 7-8 minutes. Shoulder isometrics 10-sec hold and
               times a day, shoulder wheel 20 repetition and four times a day. Finger ladder ten repetitions each exercise 4 times a day
               it gives a significant result to achieve normal range of motion and pain relief. Pectoral muscle stretch, scapular rotation,
               shoulder flexion, extension, rotation supination-pronation, medial and lateral rotation for ten times and home exercise program
               (Chan et al., 2017). 
            

            
               Follow Up/ Outcome
               
            

            Patient's follow up for treatment two months regularly as shown in Table  1.
            

         

         
               DISCUSSION 
            

            Mobilization of soft tissue, along with home exercise, supports patients suffering from frozen shoulder  (Hawk et al., 2017). In this case of frozen shoulder patient had been able to return his previous work and ADL after getting combine regime
               for eight weeks. TENS, and medical ultrasound, IFT, have been shown to help relieve pain  (Johnson et al., 2018). Exercise and home program helps to boost strength and endurance and to render flexible joints. It's time for a cycle to
               take time, and there are several challenges to recover the full range of frozen shoulder. 
            

            This case shows remarkable improvement in the treatment of frozen shoulder combining electrotherapeutic modality with manual
               therapy, mobilization and home exercise. The best evidence and patient effort in physiotherapy and exercise at home provide
               successful results  (Chan et al., 2017).
            

         

         
               Conclusion

            Most of the evidence shows that after 45 years of illness, females are more likely to develop frozen shoulder than males.
               The pain usually presents symptoms, mainly abduction and external rotation limiting movement, tenderness, pain limiting the
               activity. Physiotherapy plays an essential role in the treatment of patients suffering from frozen shoulder. The treatment
               primarily aims at relieving pain and increasing range of motion. Only manual therapy alone does not give satisfactory results
               along with electrotherapeutic modality with proper dose work on the patient.
            

         

         
               ACKNOWLEDGEMENT 
            

            The author is grateful to the Ravi Nair Physiotherapy College outpatient department for providing with the patient and assessment
               room for the research purpose.
            

            
               Conflict of interest 
               
            

            The authors declare that they have no conflict of interest.

            
               Informed Consent 
               
            

            Written and Oral informed consent was obtained from the participant included in the study. Additional informed consent was
               obtained from all individual participants for whom identifying information is included in this manuscript. 
            

            
               Funding Support 
               
            

            The authors declare that they have no funding support for this study.

            
               Author’s contribution 
               
            

            All author made the best contribution for the concept, assessment and evaluation, data acquisition and analysis and interpretation
               of the data.
            

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Cucchi, Davide, Marmotti, Antongiulio, Giorgi, Silvana De, Costa, Alberto, D'Apolito, Rocco, Conca, Marco, Russo, Alessandro,
                        Saccomanno, Maristella & Girolamo, Laura de,   (2017). Risk Factors for Shoulder Stiffness: Current Concepts. Joints, 05(04), 217–223. 10.1055/s-0037-1608951

                  

                  
                     
                        2 
                              

                     

                     Chan, HBY, Pua, PY & How, CH,   (2017). Physical therapy in the management of frozen shoulder. Singapore Medical Journal, 58(12), 685–689. 10.11622/smedj.2017107

                  

                  
                     
                        3 
                              

                     

                     Yip, Michael, Francis, Anna-Marie, Roberts, Timothy, Rokito, Andrew, Zuckerman, Joseph D. & Virk, Mandeep S.,   (2018). Treatment of Adhesive Capsulitis of the Shoulder. JBJS Reviews, 6(6), e5. 10.2106/jbjs.rvw.17.00165

                  

                  
                     
                        4 
                              

                     

                     Beutler, A,   (2018). Musculoskeletal Therapies: Adjunctive Physical Therapy. FP Essentials, 470, 16–20.
                     

                  

                  
                     
                        5 
                              

                     

                     Hagiwara, Yoshihiro, Hamada, Junichiro, Ando, Akira, Kanazawa, Kenji, Yabe, Yutaka & Itoi, Eiji,   (2019). Recovery of Range of Motion and Decrease in Pain after Progression of Supraspinatus Tendon Tear: A Case Report.
                        The Open Orthopaedics Journal, 13(1), 84–88. 10.2174/1874325001913010084

                  

                  
                     
                        6 
                              

                     

                     Page, Matthew J, Green, Sally, Kramer, Sharon, Johnston, Renea V, McBain, Brodwen, Chau, Marisa & Buchbinder, Rachelle,   (2014). Manual therapy and exercise for adhesive capsulitis (frozen shoulder) Cochrane Database of Systematic Reviews, (8). 10.1002/14651858.cd011275

                  

                  
                     
                        7 
                              

                     

                     Johnson, P. Sam & Vinoth, A.,   (2018). Product and factorization of hypo-EP operators. Special Matrices, 6(1), 376–382. 10.1515/spma-2018-0030

                  

                  
                     
                        8 
                              

                     

                     Page, Matthew J, Green, Sally, Kramer, Sharon, Johnston, Renea V, McBain, Brodwen & Buchbinder, Rachelle,   (2014). Electrotherapy modalities for adhesive capsulitis (frozen shoulder) Cochrane Database of Systematic Reviews, (10). 10.1002/14651858.cd011324

                  

                  
                     
                        9 
                              

                     

                     Zavala-González, Jonathan, Pavez-Baeza, Francisco, Gutiérrez-Espinoza, Héctor & Olguín-Huerta, Cristian,   (2018). The effectiveness of joint mobilization techniques for range of motion in adult patients with primary adhesive capsulitis
                        of the shoulder: a systematic review and meta-analysis. Medwave, 18(05), e7265. 10.5867/medwave.2018.05.7265

                  

                  
                     
                        10 
                              

                     

                     Hawk, Cheryl, Minkalis, Amy L., Khorsan, Raheleh, Daniels, Clinton J., Homack, Dennis, Gliedt, Jordan A., Hartman, Julie A.
                        & Bhalerao, Shireesh,   (2017). Systematic Review of Nondrug, Nonsurgical Treatment of Shoulder Conditions. Journal of Manipulative and Physiological Therapeutics, 40(5), 293–319. 10.1016/j.jmpt.2017.04.001

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      


      
        		
          Content
        


      


    
  

