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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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Rotator cuff tear by age
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tears significantly increased with age (r ¼ 0.9063, p ¼ 0.0011;
r ¼ 0.9426, p ¼ 0.0015, respectively).

With regard to the tear size, the small-sized rotator cuff
tear weremost commonly seen (66.3%) in subjects in their 50s,
there being no large-sized tear (Fig. 4). However, the preva-
lence of the large-sized tear increasedwith age (r¼ 0.7250) and
the large-sized tear accounted for a substantial fraction of
tears in the 60s, 70s and 80s (43.8%, 45.1%, 43.9%, respectively).
The prevalence of the small-sized tear also increased with age

(r ¼ 0.8295).
The prevalence of rotator cuff tear in the dominant side

was 17.8% in the right handed and 17.4% in the left handed,

whereas the prevalence of tear in the non-dominant side was
10.8% and 17.4%, respectively. In the job category (Table 2), the

prevalence of rotator cuff tear of forestry workers was 38%
which was significantly greater than that of unemployed
people (20%) (p¼ 0.0051). Therewere no significant differences
of the prevalence of tear among other jobs.

As for the site of a tear, therewas a single tendon tear of the
supraspinatus in 184 out of 1338 shoulders (13.8%). Of them,
a tear of the anterior half of the supraspinatus tendon was
observed in 48 out of 1338 shoulders (3.6%), a tear of the pos-
terior half in 37 shoulders (2.8%), and a tear of the whole

Fig. 1 e Prevalence of rotator cuff tear in each decade. The
prevalence of full-thickness rotator cuff tear in each decade
was 0% in the 20s to 40s, 10.7% in the 50s, 15.2% in the 60s,
26.5% in the 70s, and 36.6% in the 80s.

Fig. 2 e Prevalence of rotator cuff tear in male and female
subjects. The prevalence in males was significantly greater
than in females in their 50s and 60s, but not in the 70s
and 80s.

Fig. 3 e Prevalence of symptomatic and asymptomatic
tears. Asymptomatic tear accounted for 50% of all tears in
the 50s. However, in the 60s and over, the percentage of
asymptomatic tear was significantly greater than that of
symptomatic tear.

Fig. 4 e Prevalence of tear according to tear size. The small-
sized tear was most commonly seen (66.3%) in the 50s.
However, the large-sized tear accounted for a substantial
fraction of tear in the 60s, 70s and 80s (43.8%, 45.1%, 43.9%,
respectively).
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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.

!12



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.

•Re-tears common
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tion has turned to methods by which to augment the
biologic milieu after rotator cuff repair. Cytokines are
multifunctional molecules that have an important role
in cell chemotaxis, proliferation, matrix synthesis, and
cell differentiation. As such, cytokines have the poten-
tial to improve rotator cuff tendon healing. Support for
the use of cytokines to improve rotator cuff tendon
healing comes from a recent study that found expres-
sion of basic fibroblast growth factor (bFGF), insulin-
like growth factor (IGF) 1, platelet-derived growth
factor, and transforming growth factor (TGF) ! in a
rabbit supraspinatus tendon defect model.9 There
was sequential expression of these factors in fibro-
blasts, blood cells, and vascular endothelial cells.
Although healing occurred in this model by formation
of scar tissue in the tendon-bone gap rather than by
regeneration of normal insertion site morphology,
similar failure often occurs in the human model, and
the cytokines expressed in this animal model are
known to have a positive role in connective tissue
formation. The ultimate goal would be to recapitulate
the gene expression patterns that regulate and control
insertion site formation in normal development; how-
ever, factors that improve tissue formation in the heal-
ing tendon-bone interface or gap may be better than
no healing at all.

LIMITATIONS OF ANIMAL MODELS FOR
ROTATOR CUFF REPAIR

The most commonly used animal models by which
to study rotator cuff tendon repair are sheep, goats,
and rats. Unlike many other animals, the rat shoulder
has a coracoacromial arch and is most similar to the
human shoulder.17 The rat model also has the advan-

tage of the availability of rat-specific molecular and
immunohistochemical reagents. The obvious disad-
vantage is the small size, making it impossible to
evaluate many implants. Sheep and goats have been
used because their shoulders approximate the size of
the human shoulder. However, they lack a cora-
coacromial arch. There are other distinct limitations to
these commonly used rotator cuff repair models. They
do not allow control of the mechanical loading on the
repaired tendon postoperatively. Because of the in-
ability to protect (immobilize) the healing repair site,
the vast majority of the repaired tendons detach (Fig-
ure 2). The resulting gap fills in with scar tissue (unlike
in human beings). As a result, these repairs are really
a model of tissue formation in a gap, rather than an
intact repair. Although an acute repair is performed,
the tendon detachment and subsequent retraction
mimic a chronic tear in human beings. A further
limitation is that there is no exposure to synovial fluid
in the sheep model unless the capsule is resected,
because the tendon is extra-articular. Despite these
limitations, the sheep model is commonly used to
study rotator cuff tendon healing. There is a signifi-
cant need for an animal model that allows precise
control of postoperative mechanical loading of the
repaired tendon-bone interface.

OSTEOINDUCTIVE FACTORS FOR
AUGMENTATION OF ROTATOR CUFF
TENDON-TO-BONE REPAIR

Because tendon-to-bone healing appears to de-
pend on bone ingrowth into the fibrovascular inter-
face tissue and outer tendon, we hypothesized that

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
bone (B). b, Histologic section of the tendon-bone attachment site 4 weeks after supraspinatus tendon repair in a
rat model. The resulting attachment site is characterized by a fibrovascular scar tissue interface (IF), without
formation of an intermediate zone of fibrocartilage between tendon (T) and bone (B).

192S Rodeo J Shoulder Elbow Surg
September/October 2007



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. 
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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



• Multicentre, RCT,  3-group trial.
• subacromial pain for at least 3 months with intact rotator 

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

!21

Articles

www.thelancet.com   Vol 391   January 27, 2018 329

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.

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 study-
related 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 
over arthroscopy only. The difference between the surgical groups and no treatment might be the result of, for 
instance, 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.

Funding Arthritis Research UK, the National Institute for Health Research Biomedical Research Centre, and the Royal 
College of Surgeons (England). 
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Introduction
Painful shoulders pose a substantial socioeconomic 
burden,1 accounting for 2·4% of all primary care 
consultations in the UK2 and 4·5 million visits to 

physicians annually in the USA.3 Subacromial pain 
accounts for up to 70% of all shoulder-pain problems4 and 
can impair the ability to work or do household tasks.5,6 The 
mean annual total cost of treating patients with shoulder 
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• 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. 
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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 study-
related 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 
over arthroscopy only. The difference between the surgical groups and no treatment might be the result of, for 
instance, 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.
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Introduction
Painful shoulders pose a substantial socioeconomic 
burden,1 accounting for 2·4% of all primary care 
consultations in the UK2 and 4·5 million visits to 

physicians annually in the USA.3 Subacromial pain 
accounts for up to 70% of all shoulder-pain problems4 and 
can impair the ability to work or do household tasks.5,6 The 
mean annual total cost of treating patients with shoulder 



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 :

• 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 !27

still some bone left on the glenoid neck; and grade III,
both the screw head and shaft are totally exposed
with all of the coracoid bone graft absorbed and no
bone left on the glenoid neck.

Statistical Analysis
All data were analyzed with SPSS software (version

16.0; IBM). Continuous variables are reported as the
mean and 1 standard deviation. Differences between
groups of continuous data were analyzed with the
Student t test. If data were of a non-normal distribution,
the Mann-Whitney U test was used. A paired-sample t
test was used to compare the difference between pre-
operative and postoperative range of motion, ASES
scores, Constant-Murley scores, and Rowe scores. The
Pearson c2 test was used to compare the frequency of
different degrees of bone resorption around the prox-
imal and distal screws. For all analyses, P < .05 was
considered significant.

Results
From February 2013 to September 2014, 59 consecu-

tive patients were diagnosed as having traumatic ante-
rior shoulder instability with substantial glenoid defects,
and all of them were treated with the modified arthro-
scopic Latarjet procedure. Among these patients, 52 had
more than 2 years’ clinical follow-up. All 52 of these
patients had a complete set of CT scans (before surgery,
on the first day after surgery, and 1 year after surgery).
There were 42male and 10 female patients. The average
age at the time of surgery was 31.7 ! 9.8 years. There

were 50 primary and 2 revision cases. Both revision cases
had recurrent instability after a single arthroscopic
Bankart repair. Their CT scans showed substantial bone
loss of the glenoid, so the arthroscopic Latarjet procedure
was chosen in the revision. The dominant side was
involved in 36 cases. The average number of dislocations
was 33.0! 82.0 (range, 4-600). According to the record,
there was a 49-year-old female patient in our series who
claimed in our clinic that her first dislocation occurred

Fig 4. The screw orientation was represented as angle a
which was evaluated on the axial CT scan by measuring the
angle between the axis of the screw and the glenoid articular
surface.

Fig 3. (A) The most superior aspect of the glenoid (tubercle superior ¼ S) and the most inferior aspect of the glenoid (tubercle
inferior ¼ I) were labeled. The equator of the glenoid was defined as a line perpendicular to and bifurcating the line connecting
points S and I. The most superior point of the transferred coracoid (SC) and the most inferior point of the transferred coracoid
(IC) were labeled. The midpoint of between SC and IC was also labeled. (B) The transferred coracoid graft is considered to be too
low if the most inferior tip of the graft (IC) is lower than the most inferior part of the glenoid. (C) The graft is considered too high
if the graft midpoint is higher than the equator of the glenoid.

4 Y-M. ZHU ET AL.



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.
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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. !33



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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• 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% 
for TSR !35

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,*
aDepartment of Orthopedic Surgery, Mayo Clinic, Rochester, MN, USA
bDepartment of Biostatistics and Informatics, Mayo Clinic, Rochester, MN, USA

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 shoul-
der 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 follow-
up, 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 pre-
operatively. Modified Neer ratings were similar between groups (P ¼ .41). Unsatisfactory ratings in HAwere
due to reoperations in 25 (glenoid arthrosis in 16) and limited motion, pain, or dissatisfaction in 11. Unsat-
isfactory 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 inter-
val, 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 arthro-
plasty 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

During the past few decades, there has been a trend for
arthroplasty to be performed in younger patients, but the
long-term outcomes of these patients undergoing shoulder
arthroplasty remain limited.8,10,12 Younger patients are
typically more active and can be expected to use their
operative extremity more vigorously and for a more pro-
longed time. Specifically, patients undergoing shoulder

arthroplasty have been shown to remain quite active.19

McCarty et al previously showed that 64% of patients
undergoing shoulder arthroplasty returned to sporting
activities. Of these, half increased their frequency of
participation postoperatively.11 Increased activity level
places this population of young patients at increased risk of
arthroplasty failure or revision in the long term.

Both the hip and knee literature has shown successful
long-term outcomes after primary arthroplasty in the younger
patient population.1,5,7,14 Previously, a report from our insti-
tution of patients younger than 50 years showed higher rates of
reoperation for hemiarthroplasties (HAs) at 10 years.17 It is

Approval for this study was provided by the Mayo Clinic Institutional
Review Board: 12-004895.

*Reprint requests: John W. Sperling, MD, MBA, Mayo Clinic, 200
First St SW, Rochester, MN 55905, USA.

E-mail address: sperling.john@mayo.edu (J.W. Sperling).

J Shoulder Elbow Surg (2015) 24, 705-710
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1058-2746/$ - see front matter ! 2015 Journal of Shoulder and Elbow Surgery Board of Trustees.
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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
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A commentary by Michael Khazzam, MD, is
linked to the online version of this article at
jbjs.org.

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 associatedwith 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
examinationswere 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 andmultivariate regression models were calculated to identify associations with baseline shoulder scores.

Results: The SF-36MCS 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: Patientmental healthmayplay an influential role in patient-reportedpainand function in patientswith 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.

Disclosure: One or more of the authors received payments or services, either directly or indirectly (i.e., via his or her institution), from a third party in
support of an aspect of this work. In addition, one or more of the authors, or his or her institution, has had a financial relationship, in the thirty-six months
prior to submission of this work, with an entity in the biomedical arena that could be perceived to influence or have the potential to influence what is written
in this work. Also, one or more of the authors has had another relationship, or has engaged in another activity, that could be perceived to influence or have
the potential to influence what is written in this work. The complete Disclosures of Potential Conflicts of Interest submitted by authors are always
provided with the online version of the article.

Peer Review: This article was reviewed by the Editor-in-Chief and one Deputy Editor, and it underwent blinded review by two or more outside experts. It was also reviewed
by an expert in methodology and statistics. The Deputy Editor reviewed each revision of the article, and it underwent a final review by the Editor-in-Chief prior to publication.
Final corrections and clarifications occurred during one or more exchanges between the author(s) and copyeditors.
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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 preop-
erative 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.

Patients 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.
In an effort to manage patients’ acute postoperative
pain issues, multiple strategies have been used.1-3 The
use of single-shot interscalene blocks, the use of
continuous indwelling catheter infusions, and the use
of multimodal oral medication regimens have all been

attempted to ease patient discomfort in the acute
postoperative period.1-3

It is poorly understood why certain patients seem to
have more difficulty acutely after surgery whereas
others are able to better tolerate the procedure. A pa-
tient’s pain levels after surgery can be highly variable,
and many factors may be involved in influencing his or
her postoperative discomfort. Gaining an understand-
ing of which factors contribute to higher acute post-
operative pain levels may allow surgeons to be
prepared to manage this subset of patients who struggle
after surgery. The purpose of this study was to evaluate
multiple preoperative and operative factors that could
be predictive of and correlate with acute postoperative
pain levels after arthroscopic rotator cuff repair. Our
hypothesis was that certain preoperative or operative
factors would predict which subsets of patients would
have more pain after surgery, and the goal of this study
was to identify those factors.

Methods

Inclusion and Exclusion Criteria
This study was approved by the Western Institutional

Review Board (No. 1151443). We performed a
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