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Shoulder pathology
• The prevalence of shoulder complaints in the UK is
estimated to be 14%
• 1% to 2% of adults over the age of 45 years consult
their general practitioner annually regarding new-onset
shoulder pain.
• Shoulder problems account for 2.4% of all general
practitioner consultations in the UK.
• Complex: Degenerative vs traumatic, Joint vs tendon
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Clinical Anatomy
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Conditions by Age
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Rotator cuff tear
• All patients over 60 until proven otherwise
• Grey hair small tear - White hair large tear
• Majority of rotator cuff tears are degenerate and
NOT traumatic
• Poor quality tendon fails under stress of daily life
• Estimated that we operate on 2% of all rotator cuff
tears.
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With regard to the tear size, the small-sized rotator cuff
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there being no large-sized tear (Fig. 4). However, the prevathere being no large-sized tear (Fig. 4). However, the prevalence of the large-sized tear increased with age (r ¼ 0.7250) and
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The prevalence of rotator cuff tear in the dominant side
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As for the site of a tear, there was a single tendon tear of the
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Rotator cuff tear by age

Symptomatic vs Asymptomatic
• 51% of the asymptomatic shoulders with a rotator cuff
tear on ultrasound became symptomatic over 2.8 years.
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Its a constitutional problem
• Patients with symptomatic FT tears
• Contralateral asymptomatic side:
• 35% Full thickness
• 20% Partial thickness
Yamaguchi et al.
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Risk of asymptomatic tears
becoming symptomatic?
• 50% of previously symptomatic tears develop
symptoms in average if 2.8years.
• 50% of these progress in size
• No tears decreased in size
Yamaguchi et al
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Heavy Manual labour
• Heavy manual jobs a risk for rotator cuff tear?
• Yamamoto: Not significant
• Seidler, Intern Arch Occup Enviro Health 2011:
might be significant
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Association between shoulder pain
and work
• Moderate evidence that arm elevation and shoulder
load increase the incidence of specific shoulder
disorders • ORs around 2.0.
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Association between shoulder pain
and work
• Low to very-low-quality evidence was found for
– hand force exertion,
– hand-arm vibration,
– psychosocial job demands
– working together with temporary workers
– repetitive arm movements
– social support
– decision latitude,
– job control and job security.
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Markers of chronicity
• Fatty degeneration.
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Treatment
• Conservative:
– Physiotherapy - specialist
– Injection

• Operative:
– Repair
– Salvage - Joint replacement, Tendon transfer

• Treatment usually individualised.
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Tear Configuration
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Double Row Repair
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Normal enthesis
• 4 Zone transition with intermediate zone of
fibrocartilage.
192S Rodeo
• Re-tears common

J Shoulder Elbow Surg
September/October 2007
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Figure 1 a, Histologic section of a normal supraspinatus tendon insertion site in a rabbit, demonstrating the 4
zones of a direct insertion: tendon (T), unmineralized fibrocartilage (U-Fc), mineralized fibrocartilage (M-Fc), and

Long term considerations
• Risk of re-tear following surgery - up to
50-60%
• Persistent functional limitations - reduced
range of motion and weakness
• Risk of arthritis - 46% in re-tears
• Large spectrum of opinion - Advancement???
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Subacromial Impingement
• Neer stated that in forward flexion the greater tuberosity
impinges on acromion spur.
• Leads to inflammation, bursitis and tendon damage
• The cause of 95% of all rotator cuff tears.
• In individuals over 40 years of age, associated with bone
spurs and tendon rupture - requires anterior
acromioplasty.
!19

Subacromial Impingement
• Data now shows there to be no association between
acromial shape and tendon injury
• In reality, represents secondary impingement due to
tendon degeneration or pain inhibition.
• The most common diagnosis in ML cases.
• Have commonly undergone a subacromial
decompression post injury - As result of trauma!!!20
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Arthroscopic subacromial decompression for subacromial
shoulder pain (CSAW): a multicentre, pragmatic, parallel
group, placebo-controlled, three-group, randomised
surgical trial
David J Beard, Jonathan L Rees, Jonathan A Cook, Ines Rombach, Cushla Cooper, Naomi Merritt, Beverly A Shirkey, Jenny L Donovan,
Stephen Gwilym, Julian Savulescu, Jane Moser, Alastair Gray, Marcus Jepson, Irene Tracey, Andrew Judge, Karolina Wartolowska, Andrew J Carr,
on behalf of the CSAW Study Group*

Summary

Background Arthroscopic sub-acromial decompression (decompressing the sub-acromial space by removing bone
spurs and soft tissue arthroscopically) is a common surgery for subacromial shoulder pain, but its eﬀectiveness is
uncertain. We did a study to assess its eﬀectiveness and to investigate the mechanism for surgical decompression.

• Multicentre, RCT, 3-group trial.
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• subacromial pain for at least 3 months with intact rotator
Methods We did a multicentre, randomised, pragmatic, parallel group, placebo-controlled, three-group trial at 32 hospitals
in the UK with 51 surgeons. Participants were patients who had subacromial pain for at least 3 months with intact
rotator cuﬀ tendons, were eligible for arthroscopic surgery, and had previously completed a non-operative management
programme that included exercise therapy and at least one steroid injection. Exclusion criteria included a full-thickness
torn rotator cuﬀ. We randomly assigned participants (1:1:1) to arthroscopic subacromial decompression, investigational
arthroscopy only, or no treatment (attendance of one reassessment appointment with a specialist shoulder clinician
3 months after study entry, but no intervention). Arthroscopy only was a placebo as the essential surgical element (bone
and soft tissue removal) was omitted. We did the randomisation with a computer-generated minimisation system. In the
surgical intervention groups, patients were not told which type of surgery they were receiving (to ensure masking).
Patients were followed up at 6 months and 1 year after randomisation; surgeons coordinated their waiting lists to
schedule surgeries as close as possible to randomisation. The primary outcome was the Oxford Shoulder Score (0 [worst]
to 48 [best]) at 6 months, analysed by intention to treat. The sample size calculation was based upon a target diﬀerence
of 4·5 points (SD 9·0). This trial has been registered at ClinicalTrials.gov, number NCT01623011.

cuff tendons and failed conservative therapy.
• Randomised to
– arthroscopic subacromial decompression
– investigational arthroscopy only
– no treatment
– Surgical intervention groups blinded.

Findings Between Sept 14, 2012, and June 16, 2015, we randomly assigned 313 patients to treatment groups (106 to
decompression surgery, 103 to arthroscopy only, and 104 to no treatment). 24 [23%], 43 [42%], and 12 [12%] of the
decompression, arthroscopy only, and no treatment groups, respectively, did not receive their assigned treatment by
6 months. At 6 months, data for the Oxford Shoulder Score were available for 90 patients assigned to decompression,
94 to arthroscopy, and 90 to no treatment. Mean Oxford Shoulder Score did not diﬀer between the two surgical groups
at 6 months (decompression mean 32·7 points [SD 11·6] vs arthroscopy mean 34·2 points [9·2]; mean diﬀerence
–1·3 points (95% CI –3·9 to 1·3, p=0·3141). Both surgical groups showed a small benefit over no treatment (mean
29·4 points [SD 11·9], mean diﬀerence vs decompression 2·8 points [95% CI 0·5–5·2], p=0·0186; mean diﬀerence
vs arthroscopy 4·2 [1·8–6·6], p=0·0014) but these diﬀerences were not clinically important. There were six studyrelated complications that were all frozen shoulders (in two patients in each group).
Interpretation Surgical groups had better outcomes for shoulder pain and function compared with no treatment but
this diﬀerence was not clinically important. Additionally, surgical decompression appeared to oﬀer no extra benefit
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Arthroscopic subacromial decompression for subacromial
shoulder pain (CSAW): a multicentre, pragmatic, parallel
group, placebo-controlled, three-group, randomised
surgical trial
David J Beard, Jonathan L Rees, Jonathan A Cook, Ines Rombach, Cushla Cooper, Naomi Merritt, Beverly A Shirkey, Jenny L Donovan,
Stephen Gwilym, Julian Savulescu, Jane Moser, Alastair Gray, Marcus Jepson, Irene Tracey, Andrew Judge, Karolina Wartolowska, Andrew J Carr,
on behalf of the CSAW Study Group*

Summary

• Surgical groups had better outcomes for shoulder pain and
function compared with no treatment but this difference
was not clinically important.
• Surgical decompression appeared to offer no extra benefit
over arthroscopy only.
• Difference between the surgical groups and no treatment
result of a placebo effect or postoperative physiotherapy.
• The findings question the value of this operation for these
indications, and this should be communicated to patients
during the shared treatment decision-making process.
Background Arthroscopic sub-acromial decompression (decompressing the sub-acromial space by removing bone
spurs and soft tissue arthroscopically) is a common surgery for subacromial shoulder pain, but its eﬀectiveness is
uncertain. We did a study to assess its eﬀectiveness and to investigate the mechanism for surgical decompression.

Methods We did a multicentre, randomised, pragmatic, parallel group, placebo-controlled, three-group trial at 32 hospitals
in the UK with 51 surgeons. Participants were patients who had subacromial pain for at least 3 months with intact
rotator cuﬀ tendons, were eligible for arthroscopic surgery, and had previously completed a non-operative management
programme that included exercise therapy and at least one steroid injection. Exclusion criteria included a full-thickness
torn rotator cuﬀ. We randomly assigned participants (1:1:1) to arthroscopic subacromial decompression, investigational
arthroscopy only, or no treatment (attendance of one reassessment appointment with a specialist shoulder clinician
3 months after study entry, but no intervention). Arthroscopy only was a placebo as the essential surgical element (bone
and soft tissue removal) was omitted. We did the randomisation with a computer-generated minimisation system. In the
surgical intervention groups, patients were not told which type of surgery they were receiving (to ensure masking).
Patients were followed up at 6 months and 1 year after randomisation; surgeons coordinated their waiting lists to
schedule surgeries as close as possible to randomisation. The primary outcome was the Oxford Shoulder Score (0 [worst]
to 48 [best]) at 6 months, analysed by intention to treat. The sample size calculation was based upon a target diﬀerence
of 4·5 points (SD 9·0). This trial has been registered at ClinicalTrials.gov, number NCT01623011.

Findings Between Sept 14, 2012, and June 16, 2015, we randomly assigned 313 patients to treatment groups (106 to
decompression surgery, 103 to arthroscopy only, and 104 to no treatment). 24 [23%], 43 [42%], and 12 [12%] of the
decompression, arthroscopy only, and no treatment groups, respectively, did not receive their assigned treatment by
6 months. At 6 months, data for the Oxford Shoulder Score were available for 90 patients assigned to decompression,
94 to arthroscopy, and 90 to no treatment. Mean Oxford Shoulder Score did not diﬀer between the two surgical groups
at 6 months (decompression mean 32·7 points [SD 11·6] vs arthroscopy mean 34·2 points [9·2]; mean diﬀerence
–1·3 points (95% CI –3·9 to 1·3, p=0·3141). Both surgical groups showed a small benefit over no treatment (mean
29·4 points [SD 11·9], mean diﬀerence vs decompression 2·8 points [95% CI 0·5–5·2], p=0·0186; mean diﬀerence
vs arthroscopy 4·2 [1·8–6·6], p=0·0014) but these diﬀerences were not clinically important. There were six studyrelated complications that were all frozen shoulders (in two patients in each group).
Interpretation Surgical groups had better outcomes for shoulder pain and function compared with no treatment but
this diﬀerence was not clinically important. Additionally, surgical decompression appeared to oﬀer no extra benefit
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Shoulder instability
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Traumatic Shoulder instability

Dislocation Risk:
• General pop
23/100,000 person years
• Rugby
100/100,000
• Senior professionals 830/100,000
• Schools players
<10/100,000
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Recurrent Dislocation
• 90% recurrence rate at 11-20yrs.
• 12% with age >40yrs
• 90% anterior instability
• Increasing damage with each episode
• Currently no evidence for first time repair.
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Mechanism of injury
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Traumatic instability
• In recurrent cases: MRI arthrogram.
• Physio or repair:
4

• Open or Arthroscopic repair of ligaments
–“Bankart repair” - 7% failure
–If bone 20% loss >60% failure
• Bony augmentation of damaged glenoid rim
– Latarjet procedure - 4%failure, 16%
subluxation
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Non-traumatic instability
• Commonly young females
• Non-traumatic
• Ligament laxity
• Muscle patterning
• Physiotherapy main stay of Tx
• Surgery very last resort
• High incidence of psychosocial
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Treatment
• Consideration for botox injection into overactive
muscles.
• Specialist Physiotherapy.
• Psychological support.
• Treatment requires
commitment and dedication.
!29

Osteoarthritis
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Osteoarthritis
• Osteoarthritis (OA) is the most frequent cause of
disability in the USA.
• Not as prevalent as OA of the hip or knee.
• OA of the shoulder - up to 32.8% of patients over the
age of sixty years
• Only 2-5% of all shoulder consultations.
• Patients perceive that the impact of shoulder OA is
comparable with that of chronic medical conditions
such as congestive heart failure, diabetes, and acute
myocardial infarction
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Cartilage lesion vs OA
• It is an important distinction to make.
• OA - generalised chondral loss, osteophytes, synovial
changes - Constitutional
• True isolated lesions are uncommon - Traumatic
• 45% of grade IV chondral lesions can be overlooked
on MRI.-particularly on the humerus
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Osteoarthritis - causes
• Ideopathic
• Instability - number of dislocation and closed
reductions
• Iatrogenic - 13% after shoulder arthroscopy
• Local anaesthetic - Lignocaine/Bupivicaine
• Non-absorbable suture and prominent anchors
• Trauma
• AVN
• Infection.
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The Problem
• Hemiarthroplasty (HA) can result in glenoid
erosion, which is the main cause of clinical
deterioration and short and medium term
revisions.

V
• TSR reported to have higher complication rates:
Glenoid loosening, Instability with concerns over
future revision.
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Shoulder arthroplasty in patients younger than
50 years: minimum 20-year follow-up
Bradley Schoch, MDa, Cathy Schleck, BSb, Robert H. Cofield, MDa,
John W. Sperling, MD, MBAa,*
a

Department of Orthopedic Surgery, Mayo Clinic, Rochester, MN, USA
Department of Biostatistics and Informatics, Mayo Clinic, Rochester, MN, USA

b

• Single surgeon performed 78 Neer HA’s and 36 Neer TSAs
in patients < 50 years.
• Both HA and TSA showed significant improvements in pain
scores, abduction and external rotation
• HA group - reoperation; 32% (25) (glenoid arthrosis 16)
and dissatisfaction in 46%.
• TSA reoperations 17% (6) (component loosening in 4)
and disatisfaction in 31%.
• Estimated 20-year survival was 75.6% for HAs and 83.2%
During the past few decades, there has been a trend for
arthroplasty have been shown to remain quite active.
for TSR
arthroplasty to be performed in younger patients, but the
McCarty et al previously showed that 64% of patients
!35
Background: Little information is available on the long-term outcome of shoulder arthroplasty in young
patients. The purpose of this study was to report the results, complications, and revision rate of total shoulder arthroplasties (TSAs) in patients younger than 50 years at a minimum 20-year follow-up.
Materials and methods: Between 1976 and 1985, a single surgeon performed 78 Neer hemiarthroplasties
(HAs) and 36 Neer TSAs in patients < 50 years. Fifty-six HAs and 19 TSAs with a minimum 20-year followup, or follow-up until reoperation, were analyzed for clinical, radiographic and survivorship outcomes.
Results: Both HA and TSA showed significant improvements in pain scores (P < .001), abduction (P < .01),
and external rotation (P ¼ .02). Eighty-one percent of shoulders were rated much better or better than preoperatively. Modified Neer ratings were similar between groups (P ¼ .41). Unsatisfactory ratings in HA were
due to reoperations in 25 (glenoid arthrosis in 16) and limited motion, pain, or dissatisfaction in 11. Unsatisfactory ratings in TSA were due to reoperations in 6 (component loosening in 4) and limited motion in 5.
Estimated 20-year survival was 75.6% (confidence interval, 65.9-86.5) for HAs and 83.2% (confidence interval, 70.5-97.8) for TSAs.
Discussion: At long-term follow-up, both HA and TSA continue to provide lasting pain relief and improved
range of motion. However, there are a large number of unsatisfactory Neer ratings. Whereas both groups have
survivorship in excess of 75% at 20 years, surgeons should remain cautious in performing shoulder arthroplasty in the young patient.
Level of evidence: Level IV, Case Series, Treatment Study.
! 2015 Journal of Shoulder and Elbow Surgery Board of Trustees.
Keywords: Total shoulder arthroplasty; hemiarthroplasty; long-term follow-up
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long-term outcomes of these patients undergoing shoulder
arthroplasty remain limited.8,10,12 Younger patients are

undergoing shoulder arthroplasty returned to sporting
activities. Of these, half increased their frequency of
11

Clinical practice versus ML
practice
• Treatment principles are usually based on symptom
severity.
• Outcomes of orthopaedic surgery in workers comp
have 2 fold risk of -ve outcome.
• Treatment modified accordingly.
• Spectrum of opinion
!36

linked to the online version of this article at
jbjs.org.J Bone Joint Surg Am. 2016;98:251-6
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Mental Health Has a Stronger Association
with Patient-Reported Shoulder Pain and
Function Than Tear Size in Patients with
Full-Thickness Rotator Cuff Tears
James D. Wylie, MD, MHS, Thomas Suter, MD, Michael Q. Potter, MD, Erin K. Granger, MPH, and Robert Z. Tashjian, MD
Investigation performed at the Department of Orthopaedics, University of Utah, Salt Lake City, Utah

Background: Patient-reported outcome measures have increasingly accompanied objective examination ﬁndings in the
evaluation of orthopaedic interventions. Our objective was to determine whether a validated measure of mental health (Short
Form-36 Mental Component Summary [SF-36 MCS]) or measures of tear severity on magnetic resonance imaging were more
strongly associated with self-assessed shoulder pain and function in patients with symptomatic full-thickness rotator cuff tears.
Methods: One hundred and sixty-nine patients with full-thickness rotator cuff tears were prospectively enrolled. Patients
completed the Short Form-36, visual analog scales for shoulder pain and function, the Simple Shoulder Test (SST), and the
American Shoulder and Elbow Surgeons (ASES) instrument at the time of diagnosis. Shoulder magnetic resonance imaging
examinations were reviewed to document the number of tendons involved, tear size, tendon retraction, and tear surface area. Age,
sex, body mass index, number of medical comorbidities, smoking status, and Workers’ Compensation status were recorded.
Bivariate correlations and multivariate regression models were calculated to identify associations with baseline shoulder scores.
Results: The SF-36 MCS had the strongest correlation with the visual analog scale for shoulder pain (Pearson correlation
coefﬁcient, 20.48; p < 0.001), the visual analog scale for shoulder function (Pearson correlation coefﬁcient, 20.33; p <
0.001), the SST (Pearson correlation coefﬁcient, 0.37; p < 0.001), and the ASES score (Pearson correlation coefﬁcient,
0.51; p < 0.001). Tear severity only correlated with the visual analog scale for shoulder function; the Pearson correlation
coefﬁcient was 0.19 for tear size (p = 0.018), 0.18 for tendon retraction (p = 0.025), 0.18 for tear area (p = 0.022), and
0.20 for the number of tendons involved (p = 0.011). Tear severity did not correlate with other scores in bivariate
correlations (all p > 0.05). In all multivariate models, the SF-36 MCS had the strongest association with the visual analog
scale for shoulder pain, the visual analog scale for shoulder function, the SST, and the ASES score (all p < 0.001).
Conclusions: Patient mental health may play an inﬂuential role in patient-reported pain and function in patients with full-thickness
rotator cuff tears. Further studies are needed to determine its effect on the outcome of the treatment of rotator cuff disease.
Level of Evidence: Prognostic Level II. See Instructions for Authors for a complete description of levels of evidence.
!37

Evaluation of Factors Affecting Acute Postoperative
Pain Levels After Arthroscopic Rotator Cuff Repair
Derek J. Cuff, M.D., Kathleen C. O’Brien, B.S., Derek R. Pupello, M.B.A., and
Brandon G. Santoni, Ph.D.

Purpose: To evaluate multiple preoperative and operative factors that may be predictive of and correlate with acute
postoperative pain levels after arthroscopic rotator cuff repair. Methods: One hundred eighty-one patients underwent
arthroscopic rotator cuff surgery along with subacromial decompression and met the inclusion criteria for this study.
Postoperative visual analog scale (VAS) scores were obtained on postoperative days 1, 7, and 90. Multivariate linear
regression analysis was used to correlate postoperative VAS scores with multiple independent factors, including preoperative subjective pain tolerance, preoperative VAS score, preoperative narcotic use, sex, smoking status, number of suture
anchors used, tear size, single- or double-row repair, and patient age. Results: Preoperative subjective pain tolerance,
notably those patients rating themselves as having an extremely high pain tolerance, was the most signiﬁcant predictor of
high VAS pain scores on both postoperative day 1 (P ¼ .0001) and postoperative day 7 (P < .0001). Preoperative narcotic
use was also signiﬁcantly predictive (P ¼ .010) of high pain scores on postoperative day 1 and day 7 (P ¼ .019), along with
nonsmokers (P ¼ .008) and younger patients (P ¼ .006) being predictive on day 7. There were no patient factors that were
predictive of VAS scores 3 months postoperatively (P ¼ .567). Conclusions: Preoperative subjective pain tolerance,
notably those patients rating themselves as having an extremely high pain tolerance, was the strongest factor predicting high
acute pain levels after arthroscopic rotator cuff surgery. Preoperative narcotic use, smokers, and younger patients were also
predictive of higher pain levels during the ﬁrst postoperative week. Level of Evidence: Level IV, prognostic case series.
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atients who undergo arthroscopic rotator cuff
repair often struggle with pain issues in the days
and weeks after surgery. The management of acute
postoperative pain after rotator cuff surgery can be
difﬁcult for both the patient and the treating surgeon.

attempted to ease patient discomfort in the acute
postoperative period.1-3
It is poorly understood why certain
!38patients seem to
have more difﬁculty acutely after surgery whereas
others are able to better tolerate the procedure. A pa-
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