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Purpose: The purpose of this study was to determine the clinical success rate of nonoperative 

treatment of partial-thickness rotator cuff tears (PT-RCTs), to determine baseline clinical factors 

predictive of outcome of nonoperative treatment of PT-RCTs, and to determine the imaging 

outcome of nonoperative treatment of PT-RCTs.

Patients and methods: All patients with a primary diagnosis of a PT-RCT were eligible for 

inclusion. Seventy-six patients (48 males, 28 females) with an average age of 52±10 years were 

included in the study. Patients were evaluated using a standardized format including clinical, 

imaging, and shoulder specific quality-of-life outcomes. Patients were assessed and treated 

either successfully nonoperatively or consented to undergo surgical intervention of their PT-RCT. 

Patients treated nonoperatively underwent follow-up by MRI arthrogram.

Results: Thirty-seven patients (49%) underwent nonoperative treatment. Logistic regression 

analysis indicated that the baseline variables of side (dominant or nondominant side involved), 

onset (traumatic or atraumatic), and thickness of tendon tear (<50% or >50%) were significant 

predictors of outcome. At a mean 46±7 months of follow-up, nonoperatively treated patients 

demonstrated a mean American Shoulder and Elbow Surgeons score of 85.1±16.0, and a Simple 

Shoulder Test score of 10.0±2.5. Overall, 76% of tears treated nonoperatively did not show a 

tear progression on anatomic imaging. Nine patients (24%) demonstrated tear progression, of 

which three patients (8%) demonstrated full-thickness tearing.

Conclusion: Nonoperative treatment was utilized in ~50% of the patients and resulted in 

improved clinical outcomes. Onset, shoulder involved, and thickness of the tear were predictive 

of the success of nonoperative treatment.

Keywords: magnetic resonance imaging follow-up, nonoperative, partial-thickness rotator 

cuff tears, rotator cuff

Introduction
Partial-thickness rotator cuff tears (PT-RCTs) are a common cause of pain and dis-

ability in the adult shoulder. Despite being two or three times more common than 

full-thickness rotator cuff tears,1 the published literature regarding PT-RCTs is rela-

tively scarce. Furthermore, most articles related to PT-RCTs focus on the diagnosis 

or surgical treatment of these lesions.2–6 However, while some patients may require 

surgical intervention, many patients may improve with nonoperative treatment.

Nonoperative treatment of PT-RCTs may include rest or activity modification, pain 

medications, anti-inflammatories, corticosteroid injections, and/or physical therapy. 

However, the success of nonoperative treatment of PT-RCTs is unclear, and, further-

more, the factors predictive of successful nonoperative treatment are unknown as well.

correspondence: ian K lo
g23 Sports Medicine, 147 canada 
Olympic Way SW, calgary, AB,
T3B 6B7, canada
Tel +1 403 284 4040 
email ikylo@ucalgary.ca

Journal name: Open Access Journal of Sports Medicine
Article Designation: Original Research
Year: 2018
Volume: 9
Running head verso: Lo et al
Running head recto: Nonoperative treatment of partial thickness rotator cuff tears
DOI: http://dx.doi.org/10.2147/OAJSM.S153236

O
pe

n 
A

cc
es

s 
Jo

ur
na

l o
f S

po
rt

s 
M

ed
ic

in
e 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress


Open Access Journal of Sports Medicine 2018:9submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

192

lo et al

A previous study at our institution demonstrated that 

75% of patients with chronic symptomatic full-thickness 

rotator cuff tears could be successfully treated nonopera-

tively. Furthermore, univariate logistic regression analysis 

demonstrated that the baseline Rotator Cuff Quality-of-Life 

questionnaire score was predictive of nonoperative success.7

Therefore, the purposes of this study were: 1) to deter-

mine the clinical success rate of nonoperative treatment of 

PT-RCTs; 2) to determine baseline clinical factors predictive 

of outcome of nonoperative treatment of PT-RCTs; and 3) to 

determine the anatomic outcome of nonoperative treatment 

of PT-RCTs. We hypothesized that many patients could be 

managed successfully with nonoperative treatment, that 

there would be several factors predictive of clinical success, 

and that there would be minimal progression of disease on 

MRI.

Patients and methods
This was a prospective cohort study design which was 

approved by the Conjoint Health Research Ethics Board at 

the University of Calgary. All patients referred to a shoulder 

surgeon’s practice between 2004 and 2006 with a primary 

diagnosis of a PT-RCT were eligible for inclusion. Patients 

provided written informed consent. The study was conducted 

in a university-based, sport medicine specialized, tertiary 

referral center.

inclusion and exclusion criteria
Inclusion criteria included all patients between the ages of 

18 and 85 years, with a primary diagnosis of PT-RCT of the 

supraspinatus and/or infraspinatus tendons confirmed on MRI 

or MRI arthrography (MRA), with a minimum duration of 

symptoms of 3 months. Exclusion criteria included patients 

with significant concomitant shoulder disorders (ie, glenohu-

meral osteoarthritis, glenohumeral instability, symptomatic 

acromioclavicular joint disease, superior labral or other labral 

pathology, subscapularis tears, adhesive capsulitis), with 

significant medical issues precluding surgery, involved in 

worker’s compensation-type or litigation-type claims, unable 

or unwilling to complete study outcomes, unable to provide 

informed consent, with significant cervical spine pathology, 

with radiculopathy, and/or elite athletes.

Nonoperative treatment
All patients underwent a nonoperative treatment program as 

directed by the treating physician. Treatment plans were per-

sonalized to each patient and included any combination of rest 

or activity modification, pain medications, anti- inflammatories, 

subacromial steroid injections, and a physiotherapist instituted 

and supervised home-based rehabilitation program. The pro-

gram included stretching exercises, and strengthening exercises 

including posterior capsular stretching and rotator cuff and 

parascapular muscle strengthening.

Patient oriented outcomes
All patients completed two shoulder specific questionnaires, 

the American Shoulder and Elbow Surgeons (ASES) evalu-

ation and the Simple Shoulder Test (SST), at baseline and 

follow-up. Patients were assessed by the senior author, and, 

based on the criteria of his practice, consented to undergo 

either surgical repair or continuation of nonoperative treat-

ment of their PT-RCT.

Baseline characteristics were also collected to determine 

their predictive value to the success or failure of nonopera-

tive treatment. Baseline characteristics included age, gender, 

dominant/nondominant side affected, traumatic/atraumatic 

onset of symptoms, duration of symptoms, active forward 

elevation range of motion, external rotation strength (with 

arm at side), ASES score, and SST score. In addition, since 

the benchmark of 50% of the tendon thickness torn is com-

monly used to direct surgical treatment, percentage of thick-

ness torn (ie, <50%, ≥50%) as determined on MRI or MRA 

was also evaluated.

imaging oriented outcomes
Patients treated nonoperatively underwent follow-up MRI 

or MRA (matched to their baseline imaging) to determine 

if their tear had healed, remained the same, or progressed 

(based on T2, fat suppressed coronal oblique views). All MRI 

and MRA scans were evaluated by a musculoskeletal-trained 

radiologist who was blinded to the patient’s clinical outcome. 

At final follow-up to determine any disease progression or 

resolution, the radiologist could view and compare both ini-

tial and final MRI/MRA scans. However, the radiologist was 

blinded to the MRI sequence. In terms of imaging outcomes, 

an estimated structural deterioration (tear progression) of 

>25% of the tendon thickness was considered meaningful.

Operational definitions
grouping 
To determine the clinical success rate of nonoperative treat-

ment, we grouped patients into “success” or “failure” groups. 

Patients who underwent surgery were considered “failures” 

of nonoperative treatment. Patients who experienced enough 

relief of their symptoms with the nonoperative program that 

they were able to avoid surgery were considered “successes.”
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Analysis 
To examine the ability to predict the outcome of nonoperative 

treatment using the baseline variables identified, patients were 

grouped based on their outcome (success or failure). With the 

dichotomous nature of the primary outcome, logistic regres-

sion was used for analysis. Each a-priori identified indepen-

dent variable was examined for association with the dependent 

variable (outcome of nonoperative treatment) in univariable 

logistic regression equations using the enter method.

Data analysis
The likelihood of the relationship being due to chance was 

determined using P-values. If the relationship was not likely 

to be explained by chance (P<0.25) it was concluded that 

the given independent variable accounted for a statistically 

significant proportion of the variability in the outcome. This 

was performed separately for each independent variable. 

P=0.25 was selected only for the first step of the analysis 

so as not to exclude variables too freely and is supported in 

the literature.8–10

exploratory analysis
All variables that demonstrated significance in the univariable 

comparisons were analyzed together in a single multivariable 

logistic regression model as an exploratory analysis.

All data were analyzed using SPSS (IBM Corporation, 

Armonk, NY, USA).

Results
Seventy-six patients (48 males, 28 females) with an average 

age of 52±10 years were included in the study. Forty-six 

(61%) were involved of their dominant arm, while 30 (39%) 

had involvement of their nondominant arm. Baseline ASES 

scores were 54.9±19.6 (out of 100), and baseline SST scores 

were 5.9±3.1 (out of 12).

Of the 76 patients, 37 (49%) underwent nonoperative 

treatment while 39 (51%) underwent surgical repair. The 

baseline demographic characteristics of patients in each 

group (success or failure) are shown in Table 1. Univari-

able logistic regression analysis indicated that the baseline 

variables of side (dominant or nondominant side involved), 

onset (traumatic or atraumatic), thickness of tear (<50% or 

≥50%), and initial ASES score were significant predictors 

of outcome with the P-value set at 0.25 so as not to exclude 

variables too freely in the primary step of analysis. However, 

multivariable logistic regression was then performed on 

the above-identified variables and demonstrated that side, 

onset, and thickness of the tendon torn were the three most 

significant variables with a P-value set at 0.05.

Successful nonoperatively treated 
patients
Of the patients successfully treated nonoperatively, all 37 

patients underwent clinical and imaging follow-up at a mean 

of 46±7 months following their initial consult. A blinded 

research assistant performed all clinical follow-ups. The 

mean ASES score at follow-up was 85.1±16.9 (out of 100), 

and the mean SST score was 10.0±2.5 (out of 12) and was 

significantly different from baseline scores (P<0.01). Over-

all subjective patient satisfaction on a 10-point scale was 

7.5±2.3. However, four patients were dissatisfied with their 

treatment. One patient wished they had done less physical 

therapy, and three other patients had ongoing symptoms 

although had not undergone surgical intervention.

Table 1 Baseline clinical variables of patients with successful or failed nonoperative treatment of their partial-thickness rotator cuff 
tear

Baseline variables Successful nonoperative treatment (n=37) Failure of nonoperative treatment (n=39)

Mean age (years) 52.9±9.3 51.3±10.7
gender 25 males (68%)

12 females (32%)
23 males (59%)
16 females (41%)

Dominant/nondominant 18 dominant (49%)
19 nondominant (51%)

28 dominant (72%)
11 nondominant (28%)

Traumatic/atraumatic onset 6 traumatic (16%)
31 atraumatic (84%)

13 traumatic (33%)
23 atraumatic (59%)
3 unclear (8%)

Symptom duration (months) 23.1±22.7 30.7±35.9
ASeS score 64/100±20.1 50/100±18
SST score 6.6/12±2.9 5.4/12±3.0
Thickness 24 patients (65%)<50%

13 patients (35%)≥50%
16 patients (41%)<50%
23 patients (59%)≥50%

Abbreviations: ASeS, American Shoulder and elbow Surgeons, SST, Simple Shoulder Test.
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Imaging outcome (MRI or MRA) was performed at an 

average follow-up of 53.0±8.0 months. Nine patients (24%) 

demonstrated tear progression, of which three (8%) demon-

strated full-thickness tearing (Figure 1). Twenty-four patients 

(65%) demonstrated no significant difference on their scans, 

and four patients (11%) showed improved tissue quality or 

some evidence of healing (Figure 2). Overall, 76% of tears 

treated nonoperatively did not show a tear progression on 

anatomic imaging.

When examined by thickness of tear involvement, tears 

that were <50% thickness demonstrated tear progression 14% 

of the time, while tears that were >50% thickness demon-

strated tear progression 55% of the time (P<0.05). There was 

no significant difference in ASES or SST scores in patients 

who had progression of their tear on MRI when compared 

to patients who had improvement or no significant change 

(P=0.087, ASES; P=0.051, SST).

Discussion
Despite being one of the most common causes of pain in the 

adult shoulder, the relative success of nonoperative treat-

ment of rotator cuff tears is largely unknown. Nonoperative 

treatment for rotator cuff tears may include a number of 

modalities including physical therapy, steroid injections, and 

anti-inflammatory or pain medications.

At our institution, a previous study demonstrated that 

75% of patients with chronic full-thickness tears of the 

rotator cuff could be successfully treated nonoperatively7 

Figure 1 T2-weighted fat-suppressed coronal Mri demonstrating a partial thickness rotator cuff tear: (A) initial Mri; (B) final MRI demonstrating tear progression. 

Figure 2 T2-weighted fat-suppressed coronal Mri demonstrating a partial thickness rotator cuff tear: (A) initial Mri; (B) final MRI demonstrating no significant tear 
progression.
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with a home-based physical therapy directed program. Fur-

thermore, a recent study by Kuhn et al11 has also evaluated 

the effectiveness of a nonoperative treatment program on 

chronic atraumatic full-thickness rotator cuff tears. In this 

multicentered study, >90% of patients were successfully 

treated with a nonoperative physical therapy-based program. 

Edwards et al,12 in their 2016 review of the literature, showed 

that conservative treatment can be effective in those with 

small (<1 cm) full-thickness tears, as well as older (>65 

years) patients with chronic, full-thickness tears and associ-

ated muscle atrophy and fatty infiltration. Mathiasen and 

Hogrefe13 suggest a course of conservative therapy for chronic 

tears in their primary care perspective paper as well. These 

studies highlight the effectiveness of nonoperative treatment 

for full-thickness rotator cuff tears.

However, the success of nonoperative treatment for 

PT-RCTs is relatively unknown. Nonoperative treatment of 

PT-RCTs may be more acceptable than that for full-thickness 

rotator cuff tears where the risk of muscular atrophy, fatty 

infiltration, and catastrophic tear extension are minimal. 

In our study, ~50% of patients were successfully treated 

nonoperatively, and 91% of patients were still satisfied with 

their shoulder ~4 years later. Edwards et al12 also suggest 

prolonged conservative treatment for patients with partial 

thickness tears, based on their review of the literature. A 

study by Lee et al14 examined high grade partial thickness 

tears grouped with medium sized or smaller full thick-

ness tears and concluded that, in patients aged >50 years, 

effectiveness of conservative treatment was not inferior to 

arthroscopic repair. Further, Kim et al15 showed that delayed 

surgical repair following a course of conservative treatment 

in partial thickness tears did not yield worse results as com-

pared to immediate arthroscopic repair, and, in fact, those 

who underwent 6 months of conservative treatment prior to 

repair showed improved functional results at 6 months post-

operative as compared to those who underwent immediate 

repair. Therefore, at least at short to mid-term follow-up, 

nonoperative treatment of PT-RCTs can be successful.

Why the success rate is somewhat lower than the success 

rate for full-thickness rotator cuff tears is unclear. However, a 

number of different factors may be important. First, the study 

setting was a tertiary-based sport medicine/shoulder practice 

and, therefore, many patients already had a prolonged history 

of symptoms and disability and may have had a preconceived 

expectation of surgery. A community-based primary care 

setting may have a higher nonoperative treatment success 

rate. Second, some patients may have already had some non-

operative treatment (whether effective or not) and, therefore, 

may have influenced the patient and/or physician treatment 

decisions. Third, this study included patients with a traumatic 

history of symptoms with symptom duration as short as 3 

months. These patients may be more likely to choose surgi-

cal treatment when compared to the patients in the previous 

studies (of full-thickness rotator cuff tears), where only 

atraumatic, chronic full-thickness tears were considered.

Finally, PT-RCTs may, in fact, be more painful than full-

thickness rotator cuff tears. In a study by Fukuda,16 patients 

with subacromial bursitis or PT-RCTs were more likely to 

describe more severe pain than patients with full-thickness 

rotator cuff tears. Since the major indication for rotator cuff 

surgery is pain relief, then PT-RCTs may, in fact, require 

surgery more often.

Despite this, nonoperative treatment still was successful 

in ~50% of patients. Importantly, we also detected several 

clinical predictors of success of nonoperative treatment. In 

patients with atraumatic PT-RCTs involving <50% of the 

tendon thickness of the nondominant extremity, nonopera-

tive treatment was more likely to be successful. As discussed 

above, the atraumatic nature of these lesions may be impor-

tant (similar to atraumatic full-thickness tears) and more 

representative of degenerative age-related disease.

In contrast, in patients with traumatic lesions involving 

>50% of the tendon thickness of the dominant extremity, non-

operative treatment was more likely to fail. Although the rea-

sons for this are unclear, cadaveric studies have demonstrated 

that PT-RCTs can alter the strain behavior of the residual 

intact rotator cuff tendon. However, significant alterations 

only occur after >50% of the tendon thickness is torn.17 This 

may, therefore, lead to ongoing symptoms or affect long-term 

tear propagation. Furthermore, dominant extremity disease 

has previously been demonstrated to be a factor related to 

symptomatic rotator cuff disease progression.18

The other important finding in our study was the follow-

up MRI/MRA scans of patients treated nonoperatively. 

Few studies have evaluated the imaging outcome of non-

operatively treated PT-RCTs.18–20 In 1994, Yamanaka and 

Matsumoto20 reported on 40 patients with articular surface 

rotator cuff tears treated nonoperatively. They demonstrated 

by follow-up arthrography a mean of 1.1 years later that 80% 

of their patients had progression of their tear (11 patients 

full-thickness), 10% reduced in size, and 10% disappeared.

Our study is in distinct contrast to the results of Yamanaka 

and Matsumoto.20 At a mean follow-up of 4.4 years, only 

24% of patients demonstrated progression of their tear with 

three patients (8%) demonstrating full-thickness tear pro-

gression. The large disparity in results is unclear; however, 
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the disparity may be related to the differences in accuracy of 

diagnostic imaging. Furthermore, our results are in concor-

dance with more recent studies. Kim et al21 showed that tear 

size increased in only 26% of patients with a partial thick-

ness tear measured via MRI over 6–100 months following 

nonoperative treatment (compared to 82% of full-thickness 

tears which interestingly showed progression). In 2010, Mall 

et al18 published their results of serial ultrasound evalua-

tion of asymptomatic rotator cuff tears. They evaluated 30 

patients with PT-RCTs. Overall, four of 30 patients (13%) 

had progression of their tear to full-thickness rotator cuff 

tears on serial ultrasounds, the majority of which developed 

symptoms. In the subset of patients who continued to be 

asymptomatic, no PT-RCT progressed to a full-thickness 

tear. Similarly, Maman et al19 reported that 26 of 30 patients 

(86%) with PT-RCTs remained stable during their follow-up 

period by MRI.

However, in our study, in patients with tears involving 

≥50% of the tendon thickness, 55% of partial-thickness 

tears progressed, compared to 14% of partial-thickness tears 

involving <50% of the tendon thickness. This may again be 

related to the altered strain fields in tendon tears >50% of 

the tendon thickness. In addition, this supports the notion 

that surveillance monitoring of partial-thickness rotator 

tendon tears may be indicated particularly in patients with 

tendon tears involving ≥50% of the tendon thickness or if 

symptoms develop.

The weaknesses of this study are:

•	 a comparative operative group were not included in the 

analysis;

•	 it is unclear what the effect of the tertiary care setting 

may have been;

•	 this is an evaluation of a single surgeon’s treatment which 

limits the generalizability of the findings;

•	 the surgical group did not have MRI follow-up.

Despite these limitations, we believe that the results are inter-

esting and valid in the treatment of PT-RCTs in this setting.

Conclusion
Nonoperative treatment was utilized in ~50% of the patients 

and resulted in improved clinical outcomes and patient 

satisfaction. The baseline factors of onset (traumatic vs 

atraumatic), shoulder involved (dominant vs nondominant), 

and tendon thickness torn (<50% vs ≥50%) can be used to 

predict the success of nonoperative treatment. Twenty-four 

percent of tears demonstrated tear progression on anatomic 

imaging follow-up, with the majority of tear progression 

occurring in tears that were ≥50% thickness at presentation.
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