
Journal of Clinical Imaging Science • 2022 • 12(66)  |  1

is is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others 
to remix, transform, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
©2022 Published by Scientific Scholar on behalf of Journal of Clinical Imaging Science

Musculoskeletal Imaging Original Research

Supraspinatus fatty infiltration on MRI among older 
adults receiving physical therapy as initial management 
for clinically suspected rotator cuff tear: A pilot study
Derik L. Davis1, Ranyah Almardawi2, Omer A. Awan1, Lawrence Y. Lo3, Sagheer R. Ahmed1, Shams Jubouri4, Rao P. Gullapalli1

Departments of 1Diagnostic Radiology and Nuclear Medicine and 2Epidemiology and Public Health/Pathology, University of Maryland School of Medicine, 
Baltimore, Maryland, 3Department of Radiology, The University of Chicago, Billings Hospital, Chicago, Illinios, 4Department of Radiology, Benefis Health 
System, Great Falls, Montana, United States.

 *Corresponding author: 
Derik L. Davis, 
Department of Diagnostic 
Radiology and Nuclear 
Medicine, University of 
Maryland School of Medicine, 
Baltimore, Maryland, 
United States.

ddavis7@umm.edu

Received	 :	 07 December 2022 
Accepted	 :	 14 December 2022 
Published	:	 22 December 2022

DOI 
10.25259/JCIS_138_2022

Quick Response Code:

ABSTRACT
Objectives: Rotator cuff (RC) tear is common among adults ≥60  years, with supraspinatus tear most common. 
Intramuscular fatty infiltration (FI) on imaging is predictive of long-term outcomes following RC tear. Physical 
therapists routinely diagnose RC tear only by clinical examination since most do not order imaging studies. Thus, 
there is limited knowledge about FI in older populations receiving physical therapy (PT) for initial management of 
RC tear. The primary objective of our pilot study is to determine longitudinal differences in supraspinatus FI over 
time among older adults receiving PT (PT cohort) for initial management of RC tear relative to older adult volunteers 
(control cohort), and with secondary objective to evaluate longitudinal self-reported shoulder function over time.

Material and Methods: This was a prospective longitudinal cohort study. Forty adults, 60–85 years, were enrolled 
at baseline; one follow-up visit at ≥6 months. Shoulder magnetic resonance imaging and clinical screening for 
Charlson comorbidity index (CCI), body mass index (BMI), and American Shoulder and Elbow Surgeon (ASES) 
score were completed at baseline and follow-up visits. Supraspinatus FI was evaluated by 6-point Dixon fat 
fraction and Goutallier grade. PT (n = 15) and control (n = 25) cohorts were stratified by supraspinatus status: 
Intact (no tear), partial-thickness tear (PTT), and full-thickness tear (FTT). Comparisons within cohort were 
performed by Kruskal–Wallis test and between cohorts by Mann–Whitney U-test. Interobserver reliability was 
performed for Dixon fat fraction and Goutallier grade.

Results: PT cohort at baseline showed no difference for age, BMI, CCI, and ASES score; supraspinatus FI was 
highest for FTT by Goutallier grade (no tear, 0.5 ± 0.5; PTT, 1.1 ± 0.2; and FTT, 1.5 ± 0.5; P = 0.033) and by Dixon 
fat fraction (no tear, 4.6% ± 1.4%; PTT, 6.1% ± 1.9%; and FTT, 6.7% ± 2.5%; P = 0.430). Control cohort at baseline 
showed no difference for age, BMI, CCI, and ASES score; supraspinatus FI was highest for supraspinatus FTT by 
Dixon fat fraction (no tear, 5.8% ± 1.2%; PTT, 7.1% ± 6.3%; and FTT, 21.4% ± 10.4%; P = 0.034) and by Goutallier 
grade (no tear, 0.8 ± 0.5; PTT, 1.0 ± 0.6; and FTT, 2.4 ± 1.7; P = 0.141). No difference between similar PT and 
control cohort subgroups at baseline except no tear groups for ASES score (PT cohort, 58.9 ± 8.2; control cohort, 
84.0 ± 21.9; P = 0.049). No differences were identified for Δ-Dixon fat fraction and Δ-Goutallier grade over time in 
the PT and control cohorts. PT cohort no tear subgroup showed significant improvement (P = 0.042) for Δ-ASES 
score over time relative to PTT and FTT subgroups; no difference for Δ-ASES score over time in the control cohort.

Conclusion: Full-thickness RC tear showed higher levels of FI relative to PTT or no tear at baseline. Our pilot 
study’s trend suggested that older adults receiving PT for initial management of RC tear have full-thickness RC 
tear for shorter duration based on relative lower levels of FI at baseline as compared to older adult volunteers with 
full-thickness RC tear. Our pilot study also found that older adults in the PT cohort with no tear had superior 
shoulder functional recovery by ASES score over time relative to full-thickness and PTTs.
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INTRODUCTION

Rotator cuff (RC) tear negatively impacts shoulder function 
in older populations. The prevalence of RC tear is as 
high as one in four among adults aged 60  years and older, 
with supraspinatus tear the most common subtype.[1-3] 
Investigators estimate that adults aged 65–74 years have the 
highest rate of surgical rotator cuff repair (RCR) utilization 
in the United States, at an annual rate of 28.3/10,000 
persons.[4] Best practices for clinical decision making remain 
controversial, as orthopedic surgeons consider several 
patient-specific factors when determining if RCR surgery 
is indicated.[5-8] However, the current standards of care 
establish that cross-sectional imaging is a key component 
in orthopedic surgeons’ decision-making process, with 
magnetic resonance imaging (MRI) a leading modality 
in the Unites States. Shoulder MRI is valid and reliable for 
characterizing RC tear and degree of intramuscular fatty 
infiltration (FI).[5,9-12] High level of FI is considered a relative 
contraindication for RCR surgery due to increased risk of 
poor post-surgical outcomes.[5,12-14]

Management of RC tear in older populations is controversial. 
Non-operative physical therapy (PT) is currently in a state of 
equipoise with RCR surgery.[7,15,16] Given this fact, physical 
therapists routinely evaluate older adults following referral 
from primary care providers, or by patients’ self-referral, and 
provide initial management for shoulder dysfunction.[17,18] 
Physical therapists typically diagnosis RC tear based on 
clinical examination alone, since most physical therapists 
do not order imaging studies for their patients.[19,20] Thus, 
in contrast to patients receiving care from orthopedic 
surgeons, there is a current gap in knowledge about levels 
of FI and progression of FI over time in the population of 
patients receiving initial management for RC tear by physical 
therapists.

The primary objective of our pilot study is to determine 
differences in levels of supraspinatus FI, and change in 
supraspinatus FI over time, in cohorts of older adults 
receiving PT (PT cohort) for initial management of 
presumptive RC tear and older adult volunteers (control 
cohort). We hypothesize that participants with full-
thickness supraspinatus tear will demonstrate the highest 
level of supraspinatus FI at baseline and highest change 
in supraspinatus FI over time as compared to participants 
with partial-thickness tear (PTT) or no tear. Supraspinatus 
FI will be measured both by quantitative Dixon fat fraction 
and by semi-quantitative Goutallier grade. The secondary 
objective is to evaluate differences in self-reported 
shoulder function by the American Shoulder and Elbow 
Surgeon (ASES) score at baseline, and change in ASES 
score over time, among subgroups of the PT and control 
cohorts.

 MATERIAL AND METHODS

Study population

This study was approved by the Institutional Review Board 
of the University of Maryland Baltimore and complied with 
the Health Insurance Portability and Accountability Act 
guidelines. Informed written consent was obtained from each 
participant included in the prospective longitudinal cohort 
study. The study population included older adults recruited 
as a convenience sample through advertisement during a 
1-year period between February 2019 and February 2020 in 
an area local to Baltimore, Maryland. The study consisted 
of two cohorts: A  usual care PT cohort and a control 
cohort. The inclusion criteria for the PT cohort included 
adults, aged 60–85  years, receiving self-reported usual care 
shoulder rehabilitation within ≤4 months before enrollment 
at baseline as primary treatment for a presumptive RC tear 
based on clinical grounds by their shoulder rehabilitation 
specialist. Inclusion criteria for the control cohort included 
adults, aged 60–85  years, not participating in a shoulder 
rehabilitation program. The exclusion criteria for both 
cohorts included contraindication to MRI; history of prior 
RC repair or joint replacement for ipsilateral shoulder; active 
worker’s compensation claim; ipsilateral upper extremity 
paralysis; fracture of ipsilateral humerus, clavicle, or scapula 
in the prior 12  months; and known malignancy involving 
ipsilateral shoulder. A total of 40 participants were included 
in the analysis at baseline, with 15 and 25 participants in the 
PT and control cohorts, respectively [Figure 1].

MRI

Shoulder MRI examinations were performed at 3.0 T 
(Magnetom Prisma fit, Siemens Healthineers, Erlangen, 
Germany) using a 4-channel flexible coil, at our institution’s 
MRI research center. The protocol included a two-
dimensional (2D) spin-echo oblique sagittal T1-weighted 
sequence (matrix, 448 × 202; repetition time ms (TR)/echo 

Figure 1: STROBE diagram.
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time[s] (TE) ms, 600/24; field of view (FOV), 160 × 160 mm2; 
slice thickness, 4 mm; number of averages, 1). Furthermore, 
2D short-tau inversion recovery sequences were acquired in 
the oblique sagittal, oblique coronal, and axial planes (matrix, 
256 × 205; TR/TE ms, 4420/51; inversion time 180  ms; 
FOV, 160 × 160 mm2; slice thickness, 4  mm; number of 
acquisitions, 1). A three-dimensional 6-point Dixon sequence 
was obtained in the sagittal orientation (matrix, 320 × 320; 
TR, 9.31 ms, TE,1.35, 2.65, 3.95, 5.25, 6.55, 7.85 ms; flip angle, 
9; FOV 400 × 312 mm2; slice thickness, 3.5  mm; number 
of averages, 1). Furthermore, 6-point Dixon fat fraction 
maps were reconstructed in the oblique sagittal plane in an 
automated fashion. All study participants received shoulder 
MRI at the baseline visit. The second follow-up shoulder MRI 
visit took place ≥6 months following the baseline visit.

MRI analysis

One blinded musculoskeletal radiology fellow and one 
blinded senior diagnostic radiology resident independently 
evaluated DICOM image modules that contained the single 
de-identified oblique sagittal 6-point Dixon fat fraction map 
MR image for each participant corresponding to the Y-shaped 
view, the most lateral slice where the scapular body contacts 
the spine.[21-24] Each blinded rater independently measured 
quantitative Dixon fat fraction of the supraspinatus muscle by 
manual placement of a region of interest (ROI) using Medical 
Image Processing, Analysis and Visualization software 
(MIPAV, version  8, National Institutes of Health, Bethesda, 
Maryland). The ROI was placed at the inner margin of the 
supraspinatus muscle, avoiding inclusion of the adjacent 
perimuscular fat or bone [Figure 2a and c]. The mean Dixon 
fat fraction value between raters for the supraspinatus muscle 
for each participant was used for analysis.

One blinded musculoskeletal radiologist and another 
blinded musculoskeletal radiology fellow evaluated DICOM 
image modules that contained the single de-identified 
oblique sagittal T1-weighted MR image for each participant 
corresponding to the Dixon fat fraction map Y-shaped view 
MR image. Each blinded rater independently determined 
Goutallier grade for the supraspinatus muscle using MIPAV 
software [Figure  2b and d]. Goutallier grade is a semi-
quantitative 5-point ordinal scale of intramuscular FI: 
Grade 0, no fat; Grade 1, streaks of fat; Grade 2, muscle > fat; 
Grade 3, muscle = fat; and Grade 4, muscle < fat.[13,25,26] The 
mean Goutallier grade between raters for the supraspinatus 
muscle for each participant was used for analysis.

A second musculoskeletal radiologist independently 
evaluated each shoulder MRI to classify the status of the 
supraspinatus tendon. The supraspinatus tendon was 
assigned to one of three categories: Intact (inclusive of 
tendinopathy), PTT, or full-thickness tear (FTT) [Figure 3].

Clinical evaluation

At baseline, participants completed the Charlson comorbidity 
index (CCI), an instrument that measures chronic medical 
conditions to estimate health status among participants in 
research studies.[7,10,27] Participants also completed the ASES 
survey to quantify self-reported function of the shoulder 
ipsilateral to the MRI at baseline.[7,10] Height and weight were 
recorded to determine body mass index (BMI) at baseline. 
At the follow-up visit, participants again completed the ASES 
survey to estimate change in self-reported shoulder function 
over time.

Statistical analysis

Statistical analysis was performed using SAS statistical 
software version 9.4 (SAS, Cary, North Carolina). Descriptive 
statistics were performed to characterize the study sample, 
with categorical variables reported as n and continuous 

Figure  2: Example images for the measurement of supraspinatus 
intramuscular fatty infiltration. A  79-year-old female study 
participant with a partial-thickness supraspinatus tear. (a) Oblique 
sagittal magnetic resonance (MR) 6-point Dixon fat fraction map 
image at the Y-shaped view shows manual placement of a ROI 
(gold outline) at the supraspinatus muscle for calculation of Dixon 
fat fraction. (b) Corresponding oblique sagittal T1-weighted image at 
the Y-shaped view used to determine Goutallier grade. A 67-year-old 
male study participant with a full-thickness supraspinatus tendon 
tear. (c) Oblique sagittal MR 6-point Dixon fat fraction map image 
at the Y-shaped view shows manual placement of a ROI (gold 
outline) at the supraspinatus muscle for the calculation of Dixon 
fat fraction. (d) Corresponding oblique sagittal T1-weighted image 
at the Y-shaped view used to determine Goutallier grade. This 
second example shows a greater degree of visible supraspinatus 
intramuscular fatty infiltration relative to the first example.
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variables as mean ± standard deviation. Comparisons 
of subgroups within cohort were performed with the 
Kruskal–Wallis test, and the Mann–Whitney U-test was 
used to compare subgroups between cohorts. Interobserver 
reliability for Dixon fat fraction and Goutallier grade at the 
baseline MRI visit was assessed by the intraclass correlation 
coefficient and weighted kappa statistic, respectively. 
Interobserver reliability was interpreted as 0.00–0.039, poor; 
0.40–0.59, fair; 0.60–0.74, good; and 0.75–1.00, excellent.[28] 
P < 0.05 was considered to indicate statistical significance.

RESULTS

At baseline, there were no differences in age, BMI, 
comorbidity, or ASES score among groups in the PT cohort 
[Table 1]. The PT cohort was 53% (8/15) male. The frequency 
of supraspinatus tendon status was 20% (3/15) intact, 60% 
(9/15) PTT, and 20% (3/15) FTT. On average, participants 
ranged from normal weight to overweight. Participants 
demonstrated evidence of low comorbidity, with the mean 
CCI index a reflection of the participants’ age. There was 

a significant difference in supraspinatus FI by Goutallier 
grade among the groups (P = 0.033), with the FTT group 
demonstrating the highest supraspinatus FI. The FTT group 
also showed the highest supraspinatus FI by Dixon fat 
fraction but without statistical significance.

At the follow-up visit, there were no differences among 
groups for change in supraspinatus FI by Dixon fat fraction 
or Goutallier grade over time in the PT cohort. Furthermore, 
there was no difference in the length of follow-up among the 
groups. A  significant difference existed among groups for 
change in ASES score over time (P = 0.042), as participants 
who lacked supraspinatus tear demonstrated superior 
recovery in shoulder function relative to participants with a 
partial-thickness or full-thickness supraspinatus tear in the 
PT cohort.

At baseline, there were no differences in age, BMI, 
comorbidity, or ASES score among groups in the control 
cohort [Table 2]. The control cohort was 40% (10/25) male. 
The frequency of supraspinatus tendon status was 48% (12/25) 
intact, 60% (9/25) PTT, and 20% (4/25) FTT. On average, 

Table 1: Characteristics of the physical therapy cohort stratified by supraspinatus tear status.

Baseline visit Intact, n=3 Partial-thickness tear, n=9 Full-thickness tear, n=3 P-value

Age (years) 73.0±6.1 67.1±7.8 74.0±4.0 0.195
BMIA (wt/ht2)  25.2±1.1  26.5±5.1  24.6±3.8 0.895
CCIB 3.0±1.0 3.1±1.6 4.0±1.0 0.314
ASESC score 58.9±8.2 65.5±18.9 79.9±1.7 0.186
Dixon fat fractionD, % 4.6±1.4 6.1±1.9 6.7±2.5 0.430
Goutallier gradeE 0.5±0.5 1.1±0.2 1.5±0.5 0.033
Follow-up visit Intact, n=2 Partial-thickness tear, n=3 Full-thickness tear, n=3 P-value

Follow-up time (months) 13.2±1.9 10.2±3.5 8.0±0.7 0.151
Δ ASES score 16.7±4.7 −7.2±0.9 4.9±3.5 0.042
Δ Dixon fat fraction,% −0.7±0.7 −0.1±3.20 0.6±2.0 0.682
Δ Goutallier grade −0.3±0.34 0.0±0.50  0.3±0.3 0.292
Values are mean±standard deviation unless otherwise noted. A: Body mass index, B: Charlson comorbidity index, C: American Shoulder and Elbow 
Surgeons, D: Supraspinatus muscle, E: Supraspinatus muscle, ASES: American Shoulder and Elbow Surgeon

Figure  3: Example images for the three categories of supraspinatus tendon status. A  63-year-old 
female study participant. (a) Oblique coronal short-tau inversion recovery (STIR) magnetic 
resonance (MR) image shows an “intact” supraspinatus tendon with no tear. A 61-year-old male study 
participant. (b) Oblique coronal STIR MR image shows a partial-thickness supraspinatus tendon tear 
(short arrow). (c) A 67-year-old male study participant shows a full-thickness supraspinatus tendon 
tear with medial retraction to the scapular glenoid (long arrow).
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participants were overweight and showed low comorbidity 
with the mean CCI a reflection of the participants’ age. There 
was a significant difference in supraspinatus FI by Dixon fat 
fraction among the groups (P = 0.034), with the FTT group 
demonstrating the highest supraspinatus FI. The FTT group 
also showed the highest supraspinatus FI by Goutallier grade 
but was not statistically significant.

At the follow-up visit, there were no differences among 
groups for change in supraspinatus FI by Dixon fat fraction 
or Goutallier grade over time in the control cohort. 
Furthermore, there was no difference in the length of follow-
up among the groups or change in ASES score over time.

At baseline, subgroup analyses between similar groups in the 
cohorts were performed: “Intact” PT cohort versus “intact” 
control cohort, “partial-thickness tear” PT cohort versus 
“partial-thickness tear” control cohort, and “full-thickness 
tear” PT cohort versus “full-thickness” control cohort. 
There were no differences for age, comorbidity, Dixon fat 
fraction, Goutallier grade, or frequency of supraspinatus 
tendon status for all subgroup comparisons. Furthermore, 
no significant difference in BMI was identified for all PT 
cohort versus control cohort subgroup comparisons. There 
was a significant difference identified for baseline ASES score 
in the “intact” PT cohort versus the “intact” control cohort 
(58.9 ± 8.2  vs. 84.0 ± 21.9, respectively, P = 0.049), but no 
difference for ASES score for “partial-thickness tear” or “full-
thickness tear” subgroups. Although not reaching statistical 
significance, one notable trend was the observed lesser degree 
of supraspinatus FI at baseline in the “full-thickness tear” PT 
cohort versus the “full-thickness tear” control cohort: Dixon 
fat fraction, 6.6% ± 2.5% versus 21.4% ± 10.4%, respectively, 
P = 0.112; Goutallier grade, 1.5 ± 0.5 versus 2.4 ± 1.7, 
respectively, P = 0.377.

Subgroup analysis was performed for length of follow-up 
time and also for change in ASES score, Dixon fat fraction, 

and Goutallier grade over time. There were no differences 
between similar subgroups for each cohort.

Interobserver reliability for Dixon fat fraction was excellent 
(0.782, intraclass correlation coefficient). There was good 
interobserver reliability for Goutallier grade (0.712, weighted 
kappa statistic).

DISCUSSION

Our study found that older adults with full-thickness 
supraspinatus tear demonstrated significantly higher 
supraspinatus intramuscular FI in both the PT and control 
cohorts at baseline, as compared to those with PTT or no 
tear. There was also a trend to suggest that full-thickness 
supraspinatus tears had been present for a shorter time in the 
PT cohort relative to those in the control cohort, given the 
observation that symptomatic participants presenting for initial 
management by PT had lower supraspinatus FI at baseline as 
compared to the control participants with FTTs. No significant 
differences were observed for change in supraspinatus FI over 
time in either the PT or control cohorts. Participants receiving 
PT for full-thickness and partial-thickness supraspinatus tears 
reported significantly inferior functional recovery by ASES 
score relative to those with no tear.

MRI is a leading modality for diagnosis and characterization 
of RC tear and FI in the United States.[5,10,25] Investigators 
in animal and human research studies posit that advanced 
proliferation of FI occurs shortly after FTT.[5,12,29,30] The 
amount of FI associated with high-grade partial-thickness 
RC tear as compared to low-grade partial-thickness RC 
tear is relatively similar.[31] Patients with full-thickness RC 
tears are associated with higher FI relative to those with 
partial-thickness RC tears or no tear.[9,21,31] There is growing 
consensus among orthopedic surgeons to perform early RCR 
surgery for patients with symptomatic full-thickness RC tear 
before significant FI occurs, since delayed RCR surgery is 

Table 2: Characteristics of the control cohort stratified by supraspinatus tear status.

Baseline visit Intact, n=12 Partial-thickness tear, n=9 Full-thickness tear, n=4 P-value

Age (years) 67.3±6.8 71.1±5.2 73.0±8.0 0.129
BMIA (wt/ht2) 29.0±8.1  26.6±3.3 29.4±5.9 0.531
CCIB 2.8±0.8 3.0±1.2 2.8±1.0 0.969
ASESC score 84.0±21.9 79.6±17.0 78.3±16.8 0.448
Dixon fat fractionD, % 5.8±1.2 7.1±6.3 21.4±10.4 0.034
Goutallier gradeE 0.8±0.5 1.0±0.6 2.4±1.7 0.141
Follow-up visit Intact, n=9 Partial-thickness tear, n=9 Full-thickness tear, n=3 P-value

Follow-up time (months) 9.2±3.8 9.8±3.5 10.4±4.2 0.392
Δ ASES score 0.0±9.6 −0.5±8.7 −1.7±18.0 0.921
Δ Dixon fat fraction,% 0.6±3.2 1.1±2.6 −1.5±2.1 0.261
Δ Goutallier grade  0.2±0.4 0.5±0.7 0.3±0.6 0.713
Values are mean±standard deviation unless otherwise noted. A: Body mass index, B: Charlson comorbidity index, C: American Shoulder and Elbow 
Surgeons, D: Supraspinatus muscle, E: Supraspinatus muscle, ASES: American Shoulder and Elbow Surgeon
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associated with higher levels of FI and greater risk of poorer 
post-operative outcomes.[5,11,12,30,32]

Physical therapists are often the first health-care professionals 
to assess patients presenting with shoulder dysfunction, but 
there are little data on physical therapists’ role in ordering 
imaging studies in the United States.[20] Most physical 
therapists do not order imaging studies and are dependent on 
other health-care professionals to provide imaging referrals 
for their patients. In general, prohibitive state licensing 
boards or insurance companies’ non-authorization for 
payment limits physical therapists’ ability to provide imaging 
referrals for their patients. Most studies of physical therapists’ 
imaging utilization in the United States are limited to those 
performed at military facilities where physical therapists 
have explicit privileges to order imaging studies at federally 
operated health facilities.[33]

Physical therapists encounter patients through two basic 
referral patterns: Patients are either referred to a physical 
therapist by another health-care provider or a patient may 
report directly for care though self-referral.[17] There are several 
potential causes of shoulder dysfunction. Physical therapists, in 
general, establish a diagnosis through the assessment of patient 
age, history of the present illness, relevant medical history, and 
physical examination. Given that many shoulder conditions 
present with similar symptoms and signs, diagnostic imaging 
examinations are helpful to rule in and rule out potential 
diagnoses.[34] This presents a problem for patients who “self-
refer” to a physical therapists, since physical therapists do not 
order imaging studies. Our study findings suggest that older 
adults who present for initial management of symptomatic 
full-thickness supraspinatus tear by PT are likely early in the 
course of tendon injury with low level of FI; and, also that this 
specific patient group is at potential risk for accumulation of 
significant FI over time if the FTT is not addressed in a timely 
fashion by RCR surgery in eligible patients.

Investigators have described a change in shoulder function 
over time by ASES score of ≥12 to represent at a minimally 
clinically important difference (MCID) in populations 
receiving non-operative treatment for RC tear.[35] Participants 
receiving shoulder rehabilitation with intact supraspinatus 
tendons showed a statistically significant improvement in 
shoulder function, demonstrating a MCID in ASES score of 
17-point increase over time, relative to the 7-point decrease 
and 5-point increase in ASES score over time in the part-
thickness and FTT groups in the PT cohort, respectively. Our 
study suggests that MRI has potential utility for providing 
important prognostic information for patients receiving PT 
for initial management of suspected RC tear as diagnosed by 
clinical examination only, although future larger studies are 
needed to verify this hypothesis.

This pilot study is not without limitation. The study 
sample was small but was still able to identify several 

statistically significant observations. The study population 
was a convenience sample, and the results many not be 
generalizable to the general population. The study may be 
limited by selection bias, since participants enrolled were 
only those who responded to recruitment advertising. 
Although statistically significant differences for supraspinatus 
FI by Goutallier grade among groups in the PT cohort and 
by Dixon fat fraction among groups in the control cohort 
were identified; future larger studies may be needed to 
show that the FTT group has statistically significant higher 
supraspinatus FI, relative to no tear or PTT groups, in each 
cohort by both methods. Participants in the PT cohort did 
not receive treatment by one experimental PT protocol, but 
instead received the “usual care” administered by their own 
shoulder rehabilitation specialists who were not members of 
the research team. Another limitation was fewer participants 
completing the follow-up visits relative to the baseline 
visits for the longitudinal analysis: Two participants in the 
control cohort were excluded from longitudinal analysis 
due to change in supraspinatus tendon tear status between 
baseline and follow-up visits; two participants were lost to 
follow-up (one in PT cohort and one in control cohort), and 
the remainder were precluded from the follow-up visit by 
our institution’s universal shutdown of in-person research 
during the COVID-19 pandemic (six in PT cohort and one 
in control cohort). The overall comorbidity of the study 
sample was low, and our results may not be generalizable to 
populations with a higher burden of comorbidity.

CONCLUSION

Our pilot study found that full-thickness RC tear is associated 
with higher levels of FI relative to PTT or no tear for the 
population of older adults receiving PT for initial management 
of clinically suspected RC tear. An observed trend suggests 
that full-thickness RC tears were relatively newer and had 
lower levels of FI in symptomatic older adults presenting 
for initial management by PT compared to full-thickness 
RC tears among older adult volunteers not seeking care, but 
future larger research studies are needed to further test this 
observation. Furthermore, future studies are warranted to 
evaluate the effect of diagnosis by imaging for the population 
of older adults who typically receive PT for initial management 
of presumed RC tear based on clinical examination only.
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