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Non-Narcotic Pain Management

21 Randomized controlled trials with 1909 patients 

 Several different  NSAIDs used: ibuprofen (n = 6), diclofenac (n = 
8), ketoprofen (n = 3), ketorolac (n = 1), aspirin (n = 1), tenoxicam
(n = 1), and rofecoxib (n = 1) (n=# of trials).

 The combination of acetaminophen and any of several NSAIDS was 
more effective than 

acetaminophen  alone ( in 85% of patients) or 
NSAID alone (in 64% of patients).

Anesth Analg.  2010; 110(4):1170-9  Ong CK; Seymour RA; Lirk P; 
Merry AF
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Ergonomic hazard for the shoulder



Initial assessment of injury-shoulder

 remove shirt, use gown if 
needed

 Inspection of landmarks 
of the shoulder

 Range of motion



Anterior shoulder dislocation



Initial Management

 Transfer to Emergency Department

 Neurovascular compromise is minimized with rapid 
treatment

 Shoulder immobilizer or arm sling if available

 May require sedation to reposition



Rotator Cuff Tears

 No characteristic mechanism of injury

 Can occur  with sudden onset, sometimes with “pop” 
in shoulder

 Or chronically without a specific incident

 25% of all individuals age >65 have degenerative 
tears 



Anatomy of a Rotator Cuff Tear



Diagnostic Imaging

Compare  MRI  to arthroscopy as  “gold standard”.

39 patients, between 18-80 years of age, with shoulder pain or instability of 
more than 6 weeks, or with clinical signs of impingement or tear.

Rotator cuff  tear was the most common pathology. 

MRI excellent sensitivity in the diagnosis of rotator cuff tears (91%)

BUT poor sensitivity to detect SLAP tear (15%) without contrast. 

Conclusion:  MRI and arthroscopy have 
complimentary roles.

Clin Diagn Res. 2016 Feb;10(2):RC18-21. doi: 
10.7860/JCDR/2016/14867.7309. Correlation between MRI and Arthroscopy 
in Diagnosis of Shoulder Pathology. Bhatnagar A, Bhonsle S, Mehta S.



MRI shoulder: Rotator cuff tear



SLAP tear



MR Arthrogram (with contrast) SLAP tear



Can MRI distinguish acute from chronic tears?

Group A: 25 patients with trauma within  6 weeks and no pre-existing shoulder 
pain 

MRI showed that  edema in the injured muscle was more common (37.5% vs 4%, P = .04) 

Traumatic tears more likely to cause wavelike appearance (kinking) of the central tendon 
(64% vs 32%, P = .03) 

Group B: 25 patients with shoulder pain for less than 12 months and no history 
of  trauma

More muscular atrophy was found (29.2% vs 60%, P = .02) 

Thinning and retraction on MRI did not differ between acute and chronic cases. 

No X-Ray features were found to differ significantly between the 2 groups.

J Shoulder Elbow Surg. 2015 Nov;24(11):1685-93. doi: 10.1016/j.jse.2015.06.005. Epub
2015 Jul 31. Loew M1, Magosch P1, Lichtenberg S1, Habermeyer P2, Porschke F3.



Should you repair the tear in older patients?

Compare clinical results after 
-arthroscopic repair of rotator cuff verses 
-subacromial decompression

Complete supraspinatus tear with extension limited to the upper-third 
of the infraspinatus retraction. 

Prospective, randomized, multicenter study
-154 patients at least 70 years of age. 
-143 (70 repair and 73 decompression) had one-year 
follow-up.  Average age of 74.6 years. 

Orthop Traumatol Surg Res. 2013 Dec, vol 99. Flurin PH, Hardy P, Abadie P, 
Desmoineaux P, Essig J, Joudet T, Sommaire C, Thelu CE.



Should you always repair the tear?

 RESULTS: after one year:

 All patients improved significantly with both techniques 
compared with baseline.

 Repair of the rotator cuff led to better results than 
decompression

 Difference between repair and decompression was not 
correlated with age 

 But patients with more retracted tears benefited more that 
those with severe fatty infiltration.



What about tendon retraction?

Prospective study of 22 patients, >2 years follow 

 Group 1 (8 patients) with minimal intra-operative medial 
tendon retraction to the mid-line level of the humeral 
head 

 Group 2 (7 patients) with a large medial tendon 
retraction to the glenohumeral joint or greater.

Int J Shoulder Surg. 2013 Jul;7(3):91-9. Results of the repair of acute 
rotator cuff tears is not influenced by tear retraction.  Butler BR, Byrne 
AN, Higgins LD, Shah A, Fowler RL.



What about tendon retraction?

Average time to surgery from  symptom onset: 27 days (range, 6-42)

 Post-operative motion increased significantly for external rotation and flexion.

 77% of patients were pain free
 80% were “completely satisfied” 
 100% would have the surgery again. 

 Group 1 (small retraction) versus Group 2 (large retraction) showed similar 
post-operative pain levels, satisfaction, range of motion, strength, subjective 
shoulder value (95.4% vs. 92.3%), 

 Ultrasound  in both groups showed a tendon repair integrity rate of 87%. 

CONCLUSION: 
In acute rotator cuff tears, equal patient satisfaction, pain scores, range of motion, 
strength, and outcome measures should be expected with surgical repair despite 
the level of retraction.



Rotator Cuff repair



SLAP repair



Post Operative Recovery

 Sedentary work: few days to few weeks

 Light work: few weeks to 1 month

 Medium duty: 1-3 months

 Heavy work: 3-6 months or more

 Safety Sensitive work

 Pain tolerance?

 Physical therapy



Ergonomic Hazard for  Elbow and Wrist



The elbow



“Tennis” Elbow

The elbow  most commonly injured joint in 529 
recreational tennis players, 20 percent of all injuries. 

Risk increases with age. There is a 50 percent lifetime 
incidence of elbow injury among club players 30 years 
or older.

Only one case of lateral epicondylitis in over 700 
players (including seniors) over three years at the 
French Open, likely as a result of differences in 
technique. 



Tennis Elbow Anatomy

 Injury to the extensor carpi radialis brevis muscle 
(ECRB) (felt at tip of lateral epicondyle) and 
occasionally, the extensor digitorum communis
muscle (EDC) (felt just posterior and distal to tip of 
lateral epicondyle) constitutes lateral epicondylitis. 



Bracing for lateral epicondylitis

 A controlled, observational, manufacturer-sponsored
study of extensor carpi radialis brevis and extensor 
digitorum communis activity using 
electromyelograms (EMG) found that:

 counterforce brace with an air-filled bladder 
significantly reduced muscle activity proximal to the 
brace. 

 No such reduction was found in patients treated with 
a standard counterforce brace or no brace.



Physical therapy

 No significant differences in outcome at 26 and 52 
weeks in clinical trial

 patients randomly assigned to 

 initial treatment using a counterforce brace alone,

 physical therapy alone, 

 or a combination of bracing and therapy. 

First 6 weeks: physical therapy led to better pain and 
disability scores than bracing alone. No placebo group 
was included.



Injections for lateral epicondylitis

 Multiple trials and systematic reviews have found 
that glucocorticoid injection for lateral epicondylitis 
improves many short-term (six week) outcome 
measures

 Tonks JH, Pai SK, Murali SR. Steroid injection 
therapy is the best conservative treatment for lateral 
epicondylitis: a prospective randomised controlled 
trial. Int J Clin Pract 2007; 61:240.



Iontopheresis

 Nirschl RP, Rodin DM, 
Ochiai DH, et al. 
Iontophoretic
administration of 
dexamethasone sodium 
phosphate for acute 
epicondylitis. A 
randomized, double-
blinded, placebo-
controlled study. Am J 
Sports Med 2003; 
31:189.

 technique may provide  
short-term benefit

 randomized controlled 
trial

 dexamethasone by 
iontophoresis 

 significant improvement  
at 2 days compared with 
placebo 

 benefit was lost at 1 
month 



Management of lateral epicondylitis

 No single strategy works for all

 Surgery rarely indicated, considered if >6 months 
with failure of conservative treatment

 Post operative work absence

 Zero days if sedentary job and “high pain tolerance” (no sick 
time left)

 2-4 weeks with post-operative physical therapy if strenuous 
occupation



Radial Tunnel Syndrome

 Neurologic condition can cause unilateral elbow 
pain. 

 Compression of the posterior interosseous nerve in 
the radial tunnel (ie, radial tunnel syndrome) often 
causes tenderness a few centimeters distal to the 
lateral epicondyle. 

 Does not cause numbness (unlike carpal or cubital 
tunnel syndromes).



Radial tunnel Syndrome



Wrist and Hand Injuries:  Fall on outstretched hand



Scaphoid fracture



Dorsal hand anatomy



Physical Findings in Scaphoid Fracture



Fall on hand-triage

 If no swelling-try first aid

 If swelling and/or snuffbox tenderness, refer to 
provider with x-ray capability

 If fractured, temporary fiberglass splint perferred
pending orthopedic evaluation

 Don’t use over the counter Velcro splint

 CAST is required 6 weeks



Anatomy of the Carpal tunnel

 History of CTS- unknown 
before 1940

 EMG (electromyography) 
and NCS (nerve 
conduction studies)

 “epidemic” of disease



Carpal Tunnel Syndrome

 Age/Gender/BMI are major risk factors

 Females: 1.5 cases/1000  persons incidence, peaks at 
45-54 years

 Males: 0.5 cases/1000 persons incidence, increases 
with age

 If obese, risk of CTS increases by 8% with each one 
unit increase in BMI



Autonomic Symptoms in Carpal Tunnel Syndrome

 patients may report symptoms in the “whole hand” 

 tight or swollen feeling 

 temperature changes cold/hot all the time

 sensitivity to changes in temperature (particularly cold) 

 difference in skin color

 changes in sweating

 these symptoms are due to autonomic nerve fiber 
involvement (the median nerve carries most of the 
autonomic fibers to the hand).



Special tests in the diagnosis of CTS

Hoffmann-Tinel sign: Gentle tapping over the median 
nerve in the carpal tunnel region , has low sensitivity and 
specificity.

Phalen sign: Full flexion of the wrists for up to 60 seconds.   
80% specificity but lower sensitivity.

The carpal compression test:  applying firm pressure 
directly over the carpal tunnel, usually with the thumbs, for 
up to 30 seconds.  Sensitivity of up to 89% and a specificity 
of 96%.



Conservative treatment for carpal tunnel 

 Mild-to-moderate symptoms (according to 
electrophysiologic data) respond to conservative 
management

 Splinting the wrist at bedtime for a minimum of 3 
weeks  

off-the-shelf wrist splints work well

 Activity modification

 Nonsteroidal anti-inflammatory drugs (NSAIDs) are 
helpful if patient also has wrist flexor tendinitis. 



Steroid Injections for Carpal tunnel syndrome

 Steroid injection long-term benefit if more 
conservative treatments fail. 

 Injections may also be worthwhile prior to surgical 
management.

 May predict who will have a good outcome from 
surgery.

 Use if surgery contraindicated



Landmarks for carpal tunnel injection



Post-op recovery from carpal tunnel release

 Open verses arthroscopically

 “Blind” separation of the tranverse carpal ligament

 Not always successful

 Post operative recovery

 Few days to 2 weeks for sedentary job

 4 weeks for strenuous occupation

 Longer if diabetic



What medical problems cause CTS

 Diabetes

 Hypothyroidism

 Amyloidosis

 Generally not worth doing a work up on these 
conditions, other than TSH (thyroid-stimulating 
hormone)



Computer use and Carpal Tunnel Syndrome?

 To estimate the prevalence and incidence of CTS 
 To evaluate the use of mouse devices and keyboards

Questionnaires given out to 3500 workplaces in Denmark, followed by  
clinical interview
Questionnaires  sent to 9480 members of a trade union,  initial 
response rate 73% (n = 6943), and 82% (n = 5658) after 1 year.

Outcome measures: 
tingling/numbness in the hand at least once weekly (questionnaire); 
tingling, numbness, and pain in the median nerve (confirmed by 
interview). 

At 1 year follow-up: outcome of interest was onset of symptoms 
among participants who had no or minor symptoms at baseline.



One year study of computer use and CTS

Prevalence of tingling/numbness in the hand at baseline was 10.9%. 
Prevalence of tingling/numbness in the median nerve was 4.8% and  
prevalence of 1.4% had symptoms at night (by interview)

Onset of new symptoms in the 1-year follow-up was 5.5%. 

Use of a mouse device for more than 20 hours/week 
WAS ASSOCIATED WITH CTS 

NO statistically significant association with keyboard use.

Keyboarding does not pose a severe occupational hazard for CTS. 

JAMA. 2003 Jun 11;289(22):2963-9. Andersen JH1, Thomsen JF, 
OvergaardE, Lassen CF, Brandt LP, Vilstrup I, Kryger AI, Mikkelsen S.



CTS and keyboard use 

Questionnaire mailed to 2,465 persons of working age (25-65 years) randomly 
selected from general population.

Questionnaire asked about presence and severity of pain, numbness and 
tingling in each body region, employment history, and work activities, 
including average time spent using a keyboard during  usual workday. 

Those with hand numbness or tingling in the median nerve distribution had a 
physical examination and nerve conduction testing. 

Rate of CTS: symptoms plus abnormal results on nerve conduction tests, was 
compared between groups of subjects that differed in their intensity of 
keyboard use, adjusting for age, sex, body mass index, and smoking status.

Arthritis Rheum. 2007 Nov;56(11):3620-5.  Atroshi I, Gummesson C, 
Ornstein E, Johnsson R, Ranstam J.



CTS and keyboard use at work

 82% response rate, and 80% of all symptomatic persons 
attended the examinations. 

 Persons who reported intensive keyboard use on the 
questionnaire were significantly less likely to have CTS 
than were those who had reported little keyboard use, 

 Prevalence increased from 2.6% in the highest keyboard use 
group (> or = 4 hours/day), to 2.9% in the moderate use 
group (1 to <4 hours/day), 4.9% in the low use group (<1 
hour/day), and 5.2% in the no keyboard use at work group (P 
for trend = 0.032). 

 CONCLUSION:   Intensive keyboard use appears to be 
associated with a lower risk of CTS.



CTS and compute use in two large cohorts

Study used longitudinal data from two large complementary cohorts 
to evaluate a possible relationship between CTS and computer work.

The Cosali cohort: French working population that used standardized 
clinical examinations and self-reported computer use. 

The PrediCTS cohort study enrolled newly hired clerical, service and 
construction workers in several industries in the USA, evaluated CTS 
using symptoms and nerve conduction studies, and estimated 
exposures to computer work using a job exposure matrix.

During 3-5 years follow-up, association between new cases of CTS and 
computer work was calculated using logistic regression models 
adjusting for sex, age, obesity and diabetes.



CTS and computer use in two large cohorts

Cosali study: 1551 workers (41.8%) completed follow-up;  
2.3% participants were diagnosed with CTS. 
PrediCTS study: 711 workers (64.2%) completed follow-up,  4.3% had 
new cases of CTS. 
Adjusted OR for the group with the highest exposure to computer use 
was 0.39 (0.17- 0.89) in the Cosali cohort and 0.16 (0.05-0.59) in the 
PrediCTS cohort.

Two large cohorts in two different countries showed no association 
between computer work and new cases of CTS among workers in 
diverse jobs with varying job exposures. 

MJ Open. 2015 Sep 9;5. Mediouni Z, Bodin J, Dale AM, Herquelot E, 
Carton M, Leclerc A, Fouquet N, Dumontier C, Roquelaure Y, Evanoff BA, 
Descatha A.



Does keyboard type matter?

80 users with musculoskeletal disorders participated in a 6-
month, randomized, placebo-controlled trial evaluating four 
computer keyboards on clinical findings, pain severity, 
functional hand status, and comfort. 

The alternative geometry keyboards tested Apple Adjustable 
Keyboard, Comfort Keyboard System , Microsoft Natural 
Keyboard, and placebo. 

No consistent improvement in clinical findings in the alternative 
geometry keyboard groups compared to the placebo group. 

Am J Ind Med. 1999 Jun;35(6):647-61. Tittiranonda P, Rempel 
D, Armstrong T, Burastero S.



carpal tunnel syndrome and poultry processing 

Cross-sectional survey. 

CTS case: defined as CTS symptoms  and  abnormal nerve 
conduction study (NCS). 

301 participants: 126 (42%) participants had evidence of 
CTS. In the adjusted analysis, the highest exposure group 
had CTS prevalence that was significantly higher than that 
for the lower exposure group OR: 1.61; 95% CI = (1.20,2.17)

Musolin K, Ramsey JG, Wassell JT, Hard DL .Appl Ergon. 
2014 Nov;45(6):1377-83. 



CTS and other types of work

Longitudinal study of 471  industrial workers
Studied repeatedly by symptom assessment and examination 
with electrodiagnostics (EMG/NCS)

Participants examined every 5 years

166 participants successfully re-examined after 17 years 

Nathan PA, Istvan JA, Meadows KD. A longitudinal study of 
predictors of research-defined carpal tunnel syndrome in 
industrial workers: findings at 17 years. J Hand Surg Br 2005; 
30:593.



CTS risk and work factors:  17 year study

Variable Odds Ratio P Value

Repetitions 0.87 0.84

Heavy lifting 2.11 0.23

Keyboard use 1.31 0.63

Vibrations 0.68 0.77

Force 0.88 0.77

Cigarette smoking 0.88 0.57

Gender 6.55 0.002 *** significant

Age at study entry <30 1.00 -----

30-39 years old 1.46 0.51

40-49 years old 1.83 0.39

50+ 3.85 0.17



CTS risk and body mass index (BMI)

Variable Odds Ratio P Value

Body mass index quintile **significant

Quintile 1 (BMI <23) 1.0 --

Quintile 2 (BMI 23-24.7) 9.88 0.06

Quintile 3 (BMI 24.71-27) 11.71 0.04**

Quintile 4 (BMI 27.01-
29.60

39.07 0.003**

Quintile 5 (BMI >29.61) 18.29 0.02**



Conclusion of 17 year study

 obesity and female gender were the ONLY significant 
risk factors for CTS 

 Other variables 

 use of vibrating tools, 

 hand force, 

 repetitive hand use, 

 amount of keyboard time, 

 heavy lifting 

were not significantly associated with CTS.



Wrist positioning and Carpal tunnel pressure 

 Carpal tunnel pressure 5-8 mmHg at rest 

 Holding computer mouse:16-19 mmHg 

 Dragging, pointing, clicking with mouse: 33 mmHg

 After lifting 1 pound cans for 5 minutes at a rate of 
20 cans per minute: 18 mmHg

 Simulated meat packing: 50-55 mmHg



Carpal tunnel pressure 

Conclusions: 

 measurements of carpal tunnel pressure among 
computer users showed modest increases

 Unclear what is the “cut-off” for clinically significant 
elevation in pressure 



Assessing causation for the upper extremity 

 History of symptoms: 

 Onset: gradual, sudden

 Mechanism of injury if any

 Location, and radiation

 Neurologic symptoms

 Any positive physical examination findings

 Use of ergonomic job analysis





ergonomic job analysis for low risk job

Upper Arm/Shoulder Score
Pull down with 1 arm 0
Pull down with 2 arms 0
Push or pull with 1 arm 2
Shoulder abduction 2
Shoulder flexion 2
Reach across body 0
Reach behind body 0
Repetition 0

Forearm/Elbow
Mechanical stress to arm 1
Forearm supination 1
Forearm pronation 2
Elbow flexion one arm 1
Elbow flexion both arms 1
Elbow extension one arm 0
Elbow extension both arms 1
Repetition 0

Hand/Wrist                              Score
Hand / power grip                         2
Hand grip & awkward wrist        2
Vibration                                         0
Mechanical stress to hand           0
Wrist flexion                                   0
Wrist extension                              0 
Radial deviation                             1
Ulnar deviation                              1
Repetition                                      0

Fingers                                      Score
Pinch grip                                       2
Pinch grip & awkward wrist       0
Finger press                                   0
Thumb press                                 0
Repetition                                      0



High risk Ergonomic Job Analysis

Upper Arm/Shoulder        Score
Pull down with 1 arm                4
Pull down with 2 arms              4
Push or pull with 1 arm             2
Shoulder abduction                   6
Shoulder flexion                         6
Reach across body (L)               4
Reach behind body                    0
Repetition                                    6

Forearm/Elbow
Mechanical stress to arm           1
Forearm supination                    1
Forearm pronation                     2
Elbow flexion one arm                1
Elbow flexion both arms            1
Elbow extension one arm          0
Elbow extension both arms       1
Repetition                                     0

Hand/Wrist                           Score
Hand / power grip                      8
Hand grip + awkward wrist      8
Vibration                                       4
Mechanical stress to hand         4
Wrist flexion                                 6
Wrist extension                            4 
Radial deviation                           6
Ulnar deviation                           8
Repetition                                    6

Fingers                                    Score
Pinch grip                                   5
Pinch grip + awkward wrist    7
Finger press                               2
Thumb press                              2
Repetition                                   6



Conclusion

Regardless of the relationship to work—

 Upper extremity disorders are common in working-
age adults

 Early symptom evaluation can prevent the condition 
from worsening

 Ergonomic job analysis can be helpful in: 

 determining causation and 

 reducing risk factors for the upper extremities



QUESTIONS?

Thank you for your time!


