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ABSTRACT 

 

Background and Purpose. This case study evaluates the effectiveness of physical therapy 

interventions in the treatment of a patient presenting with a potential Double Crush Syndrome.  

Case Description. This patient was a 59-year-old male with reports of right shoulder pain and 

right upper extremity paresthesia, numbness, and tingling affecting his ability to perform daily 

tasks at work and at home. Interventions. The physical therapy interventions given were all 

based on findings from the initial evaluation and included a mixture of manual therapy 

techniques such as shoulder mobilizations, therapeutic exercises/activities such as stretching, 

resistance training, and carries, and neuromuscular re-education such as nerve flossing and 

postural retraining. Outcomes. The patient saw great improvements in symptoms over the 

episode of care and was able to get back to doing daily and work tasks with less pain and 

difficulty. Discussion. The patient responded favorably to the interventions provided. Ongoing 

research is suggested in order to optimize patient treatment protocols when dealing with similar 

cases.  
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CHAPTER I  

BACKGROUND AND PURPOSE 

 Paresthesia of the upper extremity can stem from several causes due to the complexities 

of the muscular, bony, and neural anatomy of the upper extremities and surrounding structures.  

With such complex anatomy comes the risk of pathologies leading to impaired function, 

specifically in the form of peripheral nerve entrapment, compression, or tension.1  Having so 

many opportunities for peripheral nerve entrapment can lead to compression of any nerve at 

multiple sites.  The action of compressing a peripheral nerve at a proximal and distal location is 

known as Double Crush Syndrome (DCS).2  Double Crush Syndrome is a diagnosis that is 

described as compression of a nerve in two or more places and can occur in both the upper and 

lower extremities.  The compression at the proximal location amplifies distal symptoms as this 

proximal compression compromises the structure’s distal integrity, making it more susceptible to 

things like Carpal Tunnel Syndrome or a different type of tunnel syndrome/entrapment 

pathology.3 

Double Crush Syndrome has no specific diagnostic criteria currently, making the 

estimation of the prevalence difficult.  Diagnosis is based purely on subjective history, clinical 

findings, imaging, and electrophysiologic studies.4  The rate of DCS is estimated to range 

anywhere from 6.7% - 73%. 3 Education on DCS is important to address and screen for in order 

to improve patient outcomes.  In a case control study from 2016, Wessel et. al5 found that 

patients suffering from DCS prior to nerve decompression surgery found less improvement in 
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symptoms of Carpal Tunnel or Cubital Tunnel Syndrome after decompression surgery was 

performed and had significantly lower satisfaction on the Likert scale.  Other investigations of 

patient outcomes states that decompression at only distal sites, versus both proximal and distal 

sites, saw less successful outcomes following surgical procedures.6, 7  These studies show the 

impact and seriousness DCS can have on an individual and the importance of proper intervention 

and treatment for optimal outcomes.   

Risk factors for developing Double Crush Syndrome align with that of other entrapment 

pathologies like Carpal Tunnel Syndrome, Cubital Tunnel Syndrome, or Thoracic Outlet 

Syndrome.  Mechanical forces cause an increase in tissue loading and is mainly caused by 

narrowing of the neurovascular tunnel.1  Other systemic comorbidities include type-2 diabetes 

mellitus, thyroid disease, excess use of alcohol, metabolic syndrome, smoking, vitamin 

deficiencies, immune diseases like rheumatoid arthritis, peripheral vascular disease, and 

obesity.4,8  Table 1 shows intrinsic and extrinsic causes of the development of tunnel syndromes. 

Extrinsic causes are factors occurring outside of the tunnel, and intrinsic causes are factors that 

occur inside of the tunnel.1  Diagnosis of entrapment pathologies often requires nerve conduction 

tests to be performed.  In a diagnostic study from Sucher and Schreiber9,  it is stated that often 

motor nerve conduction velocities associated with carpal tunnel are slowed and needle 

electromyography (EMG) can confirm denervation if there is motor nerve involvement.   
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EXTERNAL TO TUNNEL:  

Category Examples 

Congenital  Cervical rib, post fixed plexus 

Trauma Elbow Dislocation, fracture  

Infectious Herpes Zoster 

Neoplasm Pancoast Tumor, Osteogenic Sarcoma 

Metabolic Diabetes Mellitus, Hyperthyroidism 

Hormonal Pregnancy 

Toxic Lead intoxification, some medications 

Iatrogenic Surgical injury, casting, wrapping 

INTERNAL TO TUNNEL: 

Category                                                              Examples 

Congenital Anomalous scalene muscle 

Infectious Tuberculosis, Abscess 

Neoplasm Schwannoma, hemangioma, myeloma 

Hormonal  Pregnancy 

Toxic Lead intoxification, some medications 

Iatrogenic Surgical Injury 

 

Physical therapy treatments found to be beneficial in improving DCS include but are not 

limited to postural training, mobilizations of appropriate areas, nerve flossing, muscular 

Table 1. Explanation of Intrinsic and Extrinsic causes of neurovascular tunnel narrowing1 
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strengthening and stretching, and patient education on rest and aggravating factors.10  Treatments 

for patients with DCS should be tailored to current symptoms and be focused on the location(s) 

of compression that are most relevant in reproducing symptoms and increasing disability.11  

Being a compressive mechanism of action, DCS behaves much like nerve entrapment disorders 

and can see benefit from similar or the same treatments utilized to improve many neural 

entrapment disorders.  These include but are not limited to manual therapy, myofascial release, 

neural mobilizations, taping or splinting, and therapeutic modalities.1  A randomized control trial 

from Wolny et. al12, and a systematic review from Ballestro-Perez et. al13 both stated that manual 

therapy and neural gliding alongside conservative exercises improve recovery and accelerate the 

rehabilitation process of Carpal Tunnel Syndrome, which can be applied to other neural 

entrapment disorders.  The prognosis of DCS is highly variable depending on where each part of 

the nerve is entrapped.  Conservative treatment will show benefit but those with DCS will likely 

have worse paresthesia, and likely a weaker grip when compared to individuals with a single 

entrapment pathology alone.3  Prognosis also depends on how well both areas respond to 

treatment as resolution of one “crush” and not the other will likely result in lasting symptoms of 

numbness, and/or weakness.8 

The focus of this case study will be on the treatment and progression of a patient with a 

presentation that matches DCS diagnosis descriptions.  The purpose of the following case study 

will be to show that physical therapy is beneficial in reducing paresthesia, pain, weakness and 

improving function in nerve entrapment pathologies that present as a DCS.  This in cause will 

help broaden the knowledge and understanding of clinical DCS presentation and responses to 

treatment that can be utilized in future research. 
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CHAPTER II 

CASE DESCRIPTION 

Patient Subjective History: 

 The patient is a 59-year-old Caucasian male presenting to the clinic with right shoulder 

pain and right upper extremity numbness.  He stated that there was numbness and tingling from 

his right shoulder blade through his arm, elbow, and into his right third and fourth fingers on the 

palmar surface. He also had right shoulder pain and fatigue with any overhead activities.  The 

patient reported that he had noticed his grip strength was weakening.  He was beginning to have 

difficulty twisting jar caps, using power tools, and carrying things.  The onset of symptoms was 

insidious beginning near the end of June 2022 with no apparent mechanism of injury.  He 

described the pain as a constant, dull achy numbness that would flare up every night around 3:30 

a.m. causing him to wake up due to the pain and numbness.  The verbal rating of his current pain 

upon initial evaluation was a 6/10 with the pain at worst flaring up to 8/10.  The patient was still 

active and worked full-time as an inspector for a construction company where he used power 

tools and was also required to type on computer keyboards throughout the day. Both typing and 

using power tools had become much more challenging since symptom onset.  His hobbies 

included woodworking and flyfishing, both of which had become more difficult due to the 

increasing right shoulder pain, right upper extremity numbness, and grip weakness.  The patient 

stated that he received a course of physical therapy (PT) earlier in the year for similar complaints 

and saw improvements in his symptoms.  He also reported a surgical history including a right 
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shoulder arthroscopy in the year 2000.  The patient stated that his main goals for therapy were to 

decrease pain and numbness and to increase grip strength in order to type at work, tighten jar 

caps, and return to woodworking as well as fly fishing.  

Objective Tests and Measures: 

 Upon objective observation the patient was found to have a protracted head posture, with 

rounded shoulders, as well as humeral internal rotation and protracted scapulae bilaterally.  

Cervical range of motion screening was cleared and within normal limits.  Shoulder active range 

of motion was cleared and within functional limits.  He demonstrated bilateral substitution 

patterns as noted by scapular elevation/hitching compensation near end range shoulder elevation.   

Increased right upper extremity paresthesia was noted with active shoulder flexion during a 

scapulohumeral rhythm assessment.  Palpation over the supraspinatus tendon, coracoid process 

and pec minor were all painful.  Pectoralis major and minor were noted as shortened and stiff 

bilaterally as shown in Table 2.  Upper extremity neural tension was found to be positive in the 

right median nerve and negative in the left median nerve as shown by Table 3.  This indicated 

the presence of potential neural entrapment or impediment to neural motion in the right upper 

extremity.  The special tests utilized were specified towards impingement of the subacromial 

space at the time of initial evaluation due to description and presentation of pain and symptoms.  

Table 4 shows the associated reliability of the special tests utilized.  The tests used included 

Hawkins-Kennedy and Empty Can/Supraspinatus Test, which were both found to be positive 

bilaterally.  Strength of the shoulder and scapulothoracic musculature (Table 5) showed deficits 

in bilateral lower and middle trapezius, right shoulder abduction, right shoulder external rotation, 

and right shoulder internal rotation.   
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Table 2. Initial Muscle Length Testing 

 

 RIGHT LEFT  

Pectoralis Major Muscle Length Stiff/Short Stiff/Short 

Pectoralis Minor Muscle Length Stiff/Short Stiff/Short 

 

Table 3. Initial Neural Tension Testing Results 

 

 RIGHT LEFT 

Median Nerve Tension Test Positive  Negative 

 

Table 4. Special Test Reliability Values 

 
Special Test Sensitivity Specificity Likelihood Ratio (+) Likelihood Ratio (-) 

Hawkins-Kennedy14 0.62 – 0.92 0.25 – 1.00 1.20 - 3.33  0.21 - 0.55 

Empty Can15 88.6% 58.8% 1.35 – 2.93 0.17 – 0.84 

 

Table 5. Initial Strength Testing Outcomes 

 

 RIGHT LEFT 

Lower Trapezius 3-/5 3-/5 

Middle Trapezius 3-/5 3-/5 

Shoulder Abduction 4/5 (Pain) 5/5 

Shoulder External Rotation 4+/5 (Pain) 5/5 

Shoulder Flexion 5/5 5/5 
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Table 5 Continued. Initial Strength Testing Outcomes Continued  

 RIGHT LEFT 

Shoulder Internal Rotation 4+/5 5/5 

 

The patient had also received a previous nerve conduction and EMG study earlier in the 

year with his previous bout of physical therapy for similar symptoms.  The nerve conduction 

study found prolonged latencies and slowed nerve conduction velocities in the right median and 

ulnar nerves. It showed slowed nerve conduction velocities across the elbow when compared to 

the forearm.  The EMG study found moderate sensorimotor primary demyelinating 

mononeuropathy affecting the right median nerve at or near the wrist and borderline mild motor 

primary demyelinating mononeuropathy affecting the right ulnar nerve at the elbow.  The 

findings pertaining to the median nerve are congruent with a diagnosis of Carpal Tunnel 

Syndrome as per what is stated on motor nerve conduction velocity and needle EMG testing in a 

diagnostic study from Sucher and Schreiber.9   

Clinical Assessment/Impression:  

 Upon initial assessment, the patient demonstrated significant right shoulder pain 

(M25.511), right upper extremity paresthesia/pain (R20.2/M79.621), bilateral scapulohumeral 

rhythm deficit, positive right median nerve upper limb tension test, positive bilateral 

supraspinatus impingement (M75.41), bilateral pectoralis minor/major flexibility deficits, and 

moderate right shoulder/periscapular strength deficits (M62.81).  These impairments were 

contributing to the patient’s symptoms and functional limitations regarding overhead reaching, 

sleep hygiene disruptions, typing, using power tools, carrying heavy objects, and gripping 

activities.   
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Table 6. Problem List  

1. right shoulder pain 

2. right upper extremity paresthesia 

3. positive right median nerve upper limb tension test 

4. moderate right shoulder/periscapular strength deficits  

5. bilateral pectoralis minor/major flexibility deficits  

6. bilateral scapulohumeral rhythm deficit 

7. positive bilateral supraspinatus impingement 

 

The patient’s prognosis and rehabilitation potential were good based off the stated goals.   

The prognosis was based on the findings and the problem list (Table 6) formed following the 

initial evaluation and the expected level of function to be gained from the patient.  The goals 

created addressed the patient’s personal goals and deficits, as shown in Table 7. These included 

decreasing pain and paresthesia, increasing shoulder girdle and periscapular strength, improving 

sleep hygiene, tolerating overhead activities for increased periods of time, carrying heavier 

objects without difficulty, typing at work without difficulty, and getting back to performing his 

pastimes.   

Table 7. Goals Developed for Episode of Care 

Following PT intervention, the patient will decrease pain from 6/10 to 0/10 at time of 

discharge and a verbal pain rating at the worst from 8/10 to 3/10 (To be met within 4 

weeks).  

Following PT intervention, the patient will increase their tolerance for repetitive upper 

extremity activity and overhead activity tolerance for continuous overhead activity 

lasting at least 20 minutes to type at work and perform woodworking without 

significant right upper extremity paresthesia. (To be met within 8 weeks) 
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Table 7 Continued. Goals Developed for Episode of Care Continued.  

Following PT intervention, the patient will be able to improve neural dynamics in 

Right Median Nerve Tension Test from moderate/severe to nil/minimal neural tension 

in order to carry at least a 10lb object with the involved arm with no difficulty. (To be 

met within 8 weeks) 

Following PT intervention, the patient will be able to improve grip strength to tighten 

and loosen jar caps without right hand paresthesia. (To be met within 8 weeks) 
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CHAPTER III 

INTERVENTION AND PLAN OF CARE 

 The physical therapy interventions and plan of care chosen for this patient was based on 

findings from the objective data on the initial evaluation in collaboration with the patient.  The 

findings indicated that the patient would benefit from a variety of treatment techniques.  The plan 

for the prescribed treatment procedures was to utilize a combination of therapeutic exercise, 

manual therapy techniques, and neurological re-education.  Therapeutic exercise included 

treatments in the form of strengthening and stretching, such as pectoralis minor and major 

stretching, latissimus dorsi stretching, and strengthening of the rotator cuff and periscapular 

muscles.  Neurological re-education was included in order to retrain posture and abnormal 

movement and biomechanics of the upper extremity.  Exercises in this category included wall 

slides, scapular retractions, prone T’s or shoulder horizontal abduction, and other exercises as 

described in Tables 8-14.  Manual therapy included glides and distractions of the shoulder joint, 

in various directions aiming to improve joint mobility, soft tissue mobility, and neural 

mobilization in the form of flossing/gliding, aiming to improve neural mobility.  Treatment 

sessions were 1 hour long, and the plan of care consisted of 3 times per week for a total of 6 

weeks.  The frequency was chosen based on clinical experience of the treating physical therapist 

believed to be the most beneficial plan to improve the patient’s primary deficits.  Tables 8-14 

include all interventions included in daily sessions.   Each table is not in order of performed 
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intervention but is detailed in what intervention was performed and how much of each was 

performed.  

Table 8. Daily Treatment Session 1 Interventions (Not in order performed) 

 

1. Right Median Nerve Gliding (x 20 repetitions) 

2. Right Pectoralis minor Stretch (3 sets x 30 sec)  

3. Right Anterior/Posterior/Inferior/Lateral Glenohumeral mobilizations (approx. 

3-4 mins each @ grade 3-4) 

4. Right Supraspinatus insertion static dry needling (1/2” needles; 10 mins) 

5. “Y” wall slides (2 sets x10 repetitions) 

6. Prone Scapular Retractions w/shoulder extension (3 sets x 10 repetitions) 

7. Resisted W’s (Yellow band x 3 sets x 10 repetions) 

8. Resisted Scaption <90deg (Unweighted x2 sets x 10repetitions; 2lb x 1set x 10 

repetitions) 

 

Table 9. Daily Treatment Session 2 Interventions (Not in order performed) 

 

1. Upper Extremity Bike (6 min pedaling backwards only @ mild resistance) 

2. Right Median Nerve Flossing (x 20 repetitions) 

3. Right Pectoralis Minor Stretch (3 sets x 30 sec) 

4. Right Anterior/Posterior/Inferior/Lateral Glenohumeral mobilizations (approx. 

3-4 mins each @ grade 3-4) 

5. Right median Nerve Gliding performed by Therapist (x 20 repetitions) 

6. Massage Gun to R middle Trapezius/rhomboids 

7. Right supraspinatus insertion static dry needling (1/2” needles; 10mins) 

 

Table 10. Daily Treatment Session 3 Interventions (Not in order performed) 

 

1. Upper Extremity Bike (6 min pedaling backwards only @ mild resistance) 

2. Right Median Nerve Flossing (x 20 repetitions) 

3. Right Pectoralis Minor/Major stretching (3 sets x 30sec) 

4. Right Anterior/Posterior/Inferior/Lateral Glenohumeral mobilizations (approx. 

3-4 mins each @ grade 3-4) 

5. Right Median Nerve Gliding performed by therapist (x 20 repetitions) 

6. Massage gun and STM to R middle trapezius/rhomboids 

7. “Y” wall slides with hand lift off (2 sets x 10repetitoins) 

8. Prone Scapular Shoulder Extensions with shoulder External Rotation (3 sets x 

15 repetitions, with 3 sec hold @ top) 

9. Prone T’s (3 sets x 15 repetitions) 

10. Resisted Rows with ER (Red Tube x 1 set x 10 repetitions) 
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Table 11. Daily Treatment Session 4 Interventions (Not in order performed) 

 

1. Right Supraspinatus insertion static dry needling (1/2” needles; 10 mins) 

2. Right Median Nerve Gliding Performed by therapist  

3. Upper Extremity Bike (3 min x forward & backward) 

4. Prone Y’s on Incline Bench (3 sets x15 repetitions) 

5. Prone Scapular Shoulder Extension with ER on Theraball (1 set x15 repetitions, 

2lb x 2sets x15 repetitions w/3 sec hold at top) 

6. Prone T’s on Theraball (3 sets x 15 repetitions) 

 

Table 12. Daily Treatment Session 5 Interventions (Not in order performed) 

 

1. Upper Extremity Bike (3.5 min x forward & backward @ moderate resistance) 

2. Right Median Nerve Gliding Performed by therapist  

3. Single Arm Extension on theraball (2lb x 3 sets x 10 repetitions each arm) 

4. Resisted W’s (Green Tube x 3 sets x 10 repetitions) 

5. Resisted Scaption to 90 deg (4lb x 3 sets x 10 repetitions) 

6. Resisted Horizontal Abduction @ 90deg (Green Tube x 3 sets x 10 repetitions) 

7. Horizontal Abduction from Overhead to Chest (Yellow Theraband x 3 sets x 10 

repetitions) 

 

Table 13. Daily Treatment Session 6 Intervention (Not in order performed) 

 

1. Upper Extremity Bike (4 mins x forward & backward @ moderate resistance) 

2. Prone Y’s on Incline Bench (3 sets x 18 repetitions) 

3. Standing Scaption shoulder press (5lb x 2sets x 10 repetitions) 

4. Kneeling Prayer Stretch on theraball (4 sets x 30 sec) 

5. Right Anterior/Posterior/Inferior/Lateral Glenohumeral mobilizations (approx. 

3-4 mins each @ grade 3-4) 

6. Right Median Nerve Gliding performed by therapist (2-3 sets x 10-20 

repetitions) 

7. Massage gun and Soft Tissue Massage to Right Middle Trapezius/Rhomboids 

8. Resisted Rows with ER (Green Tube 2 sets x 15 repetitions) 

9. Flexion Wall Rollups with foam roller (2 sets x12 repetitions) 

10. Prone Scapular Shoulder Extension with ER on Theraball (2lb x 2 sets x 20 

repetitions each arm with 3 sec hold) 
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Table 14. Daily Treatment Session 7 Intervention (Not in order performed) 

 

1. Upper Extremity Bike (4 min x forward & backward @ moderate resistance) 

2. Rope Facepulls (10lb x 2 sets x10 repetitions) 

3. Rope Rows (10lb x 2 sets x 15 repetitions) 

4. Kneeling Prayer Stretch on Bench (4 set x30 sec) 

5. Pectoralis Major Stretch @ 90 deg (2 sets x 30 sec bilaterally) 

6. Right Ant/Post/Inf/Lat Glenohumeral Mobilizations (grade 3+) 

7. Right Median Nerve Gliding performed by therapist (2-3 sets x 10-20 

repetitions) 

8. Massage Gun and Soft Tissue Massage to middle trapezius/rhomboids 

9. Prone T’s on Theraball (2lb x 3 sets x 15 repetitions with 3 sec hold) 

10. Resisted I’s/Y’s/T’s (Yellow Band x 2sets x 10 repetitions each position) 

 

The interventions chosen are specific to addressing and improving each of the 

dysfunctions and deficits found upon initial assessment.  Each daily treatment session consisted 

of manual therapy techniques and neural mobilizations along with other stretching and 

strengthening.  The performance of these interventions in combination has been found to be far 

more effective and beneficial than either treatment utilized alone.  A randomized control trial 

from Wolny et. al12, and a systematic review from Ballestro-Perez et. al13 both stated that manual 

therapy and neural gliding alongside conservative exercises improve recovery and accelerate the 

rehabilitation process of Carpal Tunnel Syndrome.  Coordination was made with the physical 

therapy assistants about the patient’s plan of care.  All strengthening exercises were supervised 

by the treating clinician in order to stress proper form and posture to improve biomechanics of 

the shoulder and decrease any scapular elevation or protraction with upper extremity movements.  

The plan for re-evaluation of the patient’s progress was intended for week 3, or the midpoint of 

the established plan of care.  The patient’s home exercise program consisted of nerve glides of 

the median nerve, stretching of shoulder and pectoral musculature, and strengthening of scapular 
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musculature in order to improve posture and strength with upper extremity movements.  The 

patient was educated on the purpose of the nerve glides as well as each exercise selected and 

how they will improve his current condition.   

 Upon the ninth visit, the patient was discharged per patient request secondary to 

insurance reasons.  Discharge assessment found improvements on all tested metrics (see Chapter 

IV for details).  The patient was provided with a detailed home exercise program with education 

provided on the proper performance of each exercise at home.    
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CHAPTER IV  

OUTCOMES 

 The patient saw favorable improvements during their episode of care.  To assess progress 

during treatment, the patient’s subjective reports of symptoms (i.e., pain, paresthesia, daily 

function/ADL performance, etc.) were recorded to provide accurate progression of symptoms.  

Objective tests (i.e., strength, range of motion, special tests, etc.) were measured and compared 

to prior records to show improvements from the prescribed treatments and exercise programs.    

 Subjective reports showed that the patient was sleeping much better than on the initial 

examination and was rarely waking up from pain or paresthesia.  On nights when he woke up, he 

reported that it wasn’t pain as much as it was the sensation that his hand fell asleep, which 

typically subsided within 20 minutes or less.  His verbal rated pain decreased to a 2/10 (6/10 at 

initial evaluation) (0 = no pain, 10 = maximum pain) on the day of the last session and 

experienced his worst pain at a 5/10 (8/10 at initial evaluation) with mild tingling in the 3rd and 

4th fingers.  This showed a significant difference in pain levels from start to finish.  The patient 

stated he was able to get back to woodworking without weakness in his hands.  He stated he was 

not having difficulties at work, reporting that he was able to type 12 minutes without symptoms.  

He reported that he was able to tighten and loosen jar caps, something that he was unable to do 

when his treatment started.  

 Objective retesting showed that he increased strength of his shoulder and periscapular 

musculature.  Specific strength increases are shown in Table 15 below.  He mildly improved 
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shoulder range of motion, but since goniometric measurements were not taken to show initial 

and final range of motion differences, improvements were hard to quantify.  Neural tension 

retesting showed improvements without tension in the right median nerve tension test.  Findings 

for objective testing in the discharge summary compared to the initial evaluation are listed in 

Table 15 below.  

Table 15. Objective Metrics Tested on Initial Evaluation and Discharge 

 Right (Initial 

08/24/2022) 

Left (Initial 

08/24/2022) 

Right 

(Discharge 

09/14/2022) 

Left (Discharge 

09/14/2022) 

Pectoralis 

Major/Minor 

Length 

Stiff Stiff Stiff but 

improved 

motion Bilat 

Stiff but 

improved 

motion Bilat 

Median Nerve 

Tension Test  

Positive  Negative Negative Negative 

Cross-Body 

Adduction Test 

Positive Positive Positive  Negative 

Empty 

Can/Supraspinatus 

Test 

Positive  Positive  Negative Negative 

Lower Trapezius 

Strength 

3-/5 3-/5 4/5 4/5 

Middle Trapezius 

Strength 

3-/5 3-/5 4/5 4/5 

Shoulder 

Abduction 

Strength 

4/5 (pain in 

shoulder) 

5/5 4+/5 (mild pain 

in shoulder) 

5/5 

 

The patient was discharged per his request due to insurance limitations and the number of 

therapy visits remaining.  He stated he wanted to save his remaining visits in physical therapy for 

a future date.  The progress made towards his goals regarding strength, hand function, right 

upper extremity and hand paresthesia, and shoulder pain were more than adequate to justify this 

request.  Discharge to independent home exercise was deemed appropriate by the therapist for 

this reason.  The stated goals included subjective reports, objective testing, and functional 
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activities like carrying objects.  Upon discharge, the patient demonstrated the ability to carry 20 

pounds for 15 feet, showing completion of one of the functional goals.  In addition, during the 

episode of care, the patient demonstrated high adherence and compliance with his home exercise 

program showing that he will likely maintain progress after discharge. 

Upon the discharge visit the patient showed high satisfaction with the results he achieved 

during the episode of care.  He was able to function at a level that allowed him to perform the 

activities in his daily life that he needed and wanted to do.  The treatments performed in this 

patient’s care plan were effective in improving his functional performance.  Suggestions for 

additional objective testing measures in future cases include initial and final range of motion 

measurements to show quantitative improvements in this metric.  Other suggestions for 

additional objective testing include grip dynamometer testing and a functional outcome measure 

such as the DASH or QuickDASH to further quantify improvements made by the patient. 
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CHAPTER V 

DISCUSSION 

The results of orthopedic physical therapy treatment of a patient presenting with a 

potential Double Crush Syndrome showed promise in the fact that multimodal conservative 

interventions can improve patient symptoms.  Current research suggests the benefits of both 

manual therapy techniques and exercise versus either of these treatments individually.16,17  Just 

as current research shows, this case demonstrates how treatments of manual therapy that include 

things like neural dynamics and joint mobilizations, and various exercises are beneficial in 

relieving pain, paresthesia and improving strength, which lead to increases in function.  This 

patient was able to delay Carpal Tunnel surgery due to successes seen in symptom reduction via 

conservative treatment approaches that included exercise and manual therapy. 

 The patient treated in this report showed positive results with the interventions outlined 

in Chapter III.  There were significant reductions in shoulder pain, hand paresthesia, and overall 

functional disability.  The majority of the patient’s goals established upon initial evaluation were 

met upon discharge.  Patient progress in this episode of care showed promise in meeting all goals 

within prescribed duration of care.  If the patient continued with his established plan of care, he 

would have likely met all his goals. If the patient continues with his independent home exercise 

program, he will likely reach his goals. 

  These findings can help to solidify current research findings regarding conservative 

approaches for treatment of neural entrapment syndromes presenting as a double or single 
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“crush.”  Clinically, this case study shows how important it is to have a mixed modality approach 

to help improve every aspect of patient care.  Having the ability to incorporate interventions like 

neural dynamics, dry needling, and other manual therapy techniques on top of exercise gives the 

most opportunity for the best progression of the patient.   

 There were limitations in the case study.  First, the patient was not seen for the entire 

planned episode of care and number of visits due to patient request.  In future case studies, it is 

highly recommended that assessments of grip strength are performed, and a functional outcome 

measure is completed upon initial assessment also.  These things are two variables that will be 

valuable to see improvements throughout the episode of care.  In addition to these findings, it is 

recommended that the patient completes their full plan of care in order to achieve maximum 

rehabilitation potential, as opposed to what happened in this case study where the patient opted 

to be discharged early.  Patient education on sticking to the prescription of the plan of care is 

seen as important for future studies.  The interventions utilized for the patient in this case study 

were effective.  More research should be done on conservative treatment for neural entrapments 

affecting more than one site and avoiding surgery.   

Reflective Practice: 

 After handling a case of this type and reading the research utilized in this paper, the 

methods used in my clinical practice would remain largely the same to how this patient was 

evaluated and treated.  The suggestions made in previous chapters still stand. For example, 

during the evaluation, an outcome measure such as the DASH should be utilized, and grip 

strength dynamometry should be utilized to assess progressive strength improvements as 

symptoms and function improves.  The main focus of my treatment would be the same by using 

manual therapy techniques at the shoulder to manage and improve symptoms, nerve flossing of 
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the upper extremity to improve neural dynamics, and therapeutic exercise/activity to encourage 

stretching, strengthening and functional activities.  This patient responded well to this and as 

previously stated research reports, the most effective treatment is treatment that incorporates 

manual techniques, neural dynamics, and strengthening exercises.  
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