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Introduction: Rotator cuff tears represent one of the most common causes of shoulder pain and disability in middle-aged and elderly 
individuals. While double-row repair is considered the biomechanical standard of care in high-income countries and corporate healthcare 
institutions, single-row repair offers a cost-effective alternative with comparable clinical and functional outcomes, making it especially relevant 
in resource-constrained environments.
Objectives: The primary objective of this study was to evaluate the clinical and functional outcomes of arthroscopic single-row repair in patients 
with full-thickness supraspinatus and/or infraspinatus tears with Goutallier grade II or III fatty infiltration. In addition, we aimed to objectively 
assess the structural integrity of the repaired tendon at a minimum interval of 1 year post-operatively using high-resolution ultrasound (HRUS).
Materials and Methods: We conducted an ambispective cohort study at Nizam’s Institute of Medical Sciences, Hyderabad, analyzing 30 
patients who underwent arthroscopic rotator cuff repair using the single-row technique between May 2023 and April 2025. Inclusion criteria 
comprised patients with symptomatic full-thickness tears and Goutallier grade II or III fatty infiltration on magnetic resonance imaging who 
underwent surgery following failed conservative management. Exclusion criteria included massive irreparable tears, severe Goutallier grade IV 
atrophy, concurrent advanced glenohumeral osteoarthritis, or previous shoulder surgeries on the ipsilateral side.
Outcome Measures: Pre-operative and post-operative American Shoulder and Elbow Surgeons (ASES) and University of California, Los 
Angeles (UCLA) scores were evaluated to determine clinical and functional recovery. Tendon structural integrity was assessed using follow-up 
HRUS.
Results: The median follow-up duration was 20 months (interquartile range 16–28.75). The median ASES score improved significantly from 
31 to 87.5, and the median UCLA score improved from 8.5 to 31.5 (both P < 0.001). Post-operative HRUS demonstrated an intact repair in 19 
patients (63.3%) and a structural re-tear in 11 (36.7%), comprising 8 partial-thickness and 3 complete full-thickness re-tears. Post-operative 
ASES and UCLA scores did not differ significantly between patients with intact repairs and those with re-tears.
Conclusion: Arthroscopic single-row rotator cuff repair achieves marked, durable clinical and functional improvement in patients with 
Goutallier grade II and III fatty infiltration despite a notable structural re-tear rate. Good functional recovery does not always directly correlate 
with structural failure.

Abstract

Learning Point of the Article:
Arthroscopic single-row rotator cuff repair achieves significant pain relief and functional improvement in patients with 

Goutallier grade II and III fatty infiltration despite a notable structural re-tear rate (36.7%), demonstrating that clinical success is 
not precluded by structural failure.

Clinical and Structural Outcomes of Arthroscopic Single-Row Repair in 
Goutallier Grade II/III Rotator Cuff Tears
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Introduction
The rotator cuff consists of four key musculotendinous 
components – the supraspinatus, the infraspinatus, the 
subscapularis, and the teres minor – that dynamically stabilize 
the glenohumeral joint [1]. Rotator cuff tears represent one of 
the most common causes of shoulder pain and functional 
disability in middle-aged and elderly patients [1,2]. Among 
them, isolated supraspinatus tears (35%) are the most 
prevalent, fol lowed by combined supraspinatus and 
infraspinatus tendon tears (20–35%) [2]. Rotator cuff tears are 
typically progressive, as repetitive microtrauma and associated 
comorbidities can cause partial-thickness tears to propagate 
into full-thickness tears [2,3]. Without timely surgical 
intervention, these lesions may lead to irreversible rotator cuff 
arthropathy, tendon retraction [4], muscle atrophy, and 
advanced fatty infiltration (Goutallier grading) [5].
Arthroscopic rotator cuff repair (ARCR) has become the 
treatment of choice for symptomatic tears, while conservative 
management is generally reserved for low-demand, elderly 
patients with severe muscle degeneration [2,3]. Degenerative 
muscle changes are widely classified using the Goutallier 
grading system [5]. These structural alterations affect tendon 
characteristics and substantially diminish healing potential at 
the footprint [3,6]. Proper pre-operative staging using 
magnetic resonance imaging (MRI) is therefore critical for 
formulating an accurate surgical plan [7]. The primary goals of 
ARCR are the alleviation of pain and early functional 
restoration, w ith surgical modalities predominantly 
encompassing single-row and double-row repair constructs 
[8,9].
Double-row repairs provide a robust biomechanical construct 
with broader footprint coverage, but they entail increased 
operative time and substantially higher implant costs [8,10]. 
Single-row repair provides a more cost-effective modality and 
consistently yields comparable clinical and functional 
outcomes [9,11,12]. In resource-limited settings, single-row 
repair becomes the more practical and viable option [13]. 
Despite the widespread adoption of single-row ARCR in 
public-sector and resource-constrained hospitals across India, 
patients frequently present late with moderate-to-severe muscle 
degeneration (Goutallier grade II and III) [13]. While 
biomechanical studies suggest double-row constructs may offer 
superior footprint restoration in compromised tendons, 
doubling the anchor count imposes a prohibitive financial 
burden on lower-income patients. Furthermore, there is a 
paucity of clinical and radiological data evaluating whether 

single-row repair can achieve durable functional recovery and 
acceptable structural healing in tendons already compromised 
by Goutallier grade II or III fatty infiltration within the Indian 
population [13,14].
The present study evaluates the clinical and functional 
outcomes of arthroscopic single-row repair in patients with full-
thickness supraspinatus and/or infraspinatus tears with 
Goutallier grade II or III fatty infiltration and objectively 
assesses structural integrity at mid-term follow-up using high-
resolution ultrasound (HRUS) [15].

Aims and Objectives
1. To evaluate the clinical and functional outcomes of 
arthroscopic single-row repair in patients with full-thickness 
supraspinatus and/or infraspinatus tears with Goutallier grade 
II or III fatty infiltration.
2. To objectively assess the structural integrity of the repaired 
tendon at a minimum of 1 year post-operatively using high-
resolution ultrasound (HRUS).

Materials and Methods
This ambispective cohort study was conducted in the 
Department of Orthopaedics at Nizam’s Institute of Medical 
Sciences, Hyderabad. Institutional Ethics Committee clearance 
was obtained before study commencement (EC Approval No.: 
2068/2026, Date: May 01, 2026). The study evaluated the 
clinical and structural outcomes of arthroscopic single-row 
rotator cuff repairs by combining a retrospective review of 
historical cases with a prospective longitudinal follow-up.

Sample size calculation
This ambispective cohort study included patients who 
underwent arthroscopic single-row rotator cuff repair at our 
institution between May 2023 and April 2025 and met the 
eligibility criteria. Of the 42 eligible patients identified during 
the study period, 30 completed a minimum of 1 year of clinical 
and radiological follow-up, including high-resolution 
ultrasonography (HRUS), and were included in the final 
analysis. The final sample size was therefore determined by the 
number of eligible patients with available follow-up data.
The primary clinical outcome was the change in the American 
Shoulder and Elbow Surgeons (ASES) score and University of 
California, Los Angeles (UCLA) score between the pre- and 
post-operative assessments. Structural integrity was evaluated 464
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as a secondary outcome using HRUS. Given the retrospective 
determination of the final sample size, no prospective sample-
size calculation was used to determine patient enrolment.

Patient selection
Patients with full-thickness isolated supraspinatus tears or 
combined supraspinatus and infraspinatus tears who were 
operated on between May 2023 and April 2025 were identified 
from clinical records and invited to the outpatient department 
for follow-up evaluation. Out of 42 patients operated on at our 
institute during this period, 30 patients returned for follow-up 
at a minimum of 1 year post-operatively. All participating 
patients had either Goutallier grade II or grade III fatty 
infiltration on pre-operative MRI. Written informed consent 
was obtained from all participants before enrollment.

Inclusion criteria
Patients aged ≥18 years presenting with symptomatic, full-
thickness isolated supraspinatus tears or combined 
supraspinatus and infraspinatus tears confirmed on pre-
operative MRI; pre-operative MRI demonstrating moderate 
fatty infiltration classified as Goutallier grade II (less fat than 
muscle) or grade III (equal fat and muscle) [5]; failure of 
structured conservative management (non-steroidal anti-
inflammatory drugs, activity modification, and supervised 
physical therapy) for at least 3 months before surgery; and 
completion of a minimum post-operative follow-up of 12 
months with both clinical scoring and HRUS structural 

evaluation.

Exclusion criteria
Partial-thickness rotator cuff tears or isolated subscapularis 
tears; normal/mild muscle quality (Goutallier grade 0 or I) or 
severe end-stage fatty degeneration (Goutallier grade IV); 
massive, irreparable rotator cuff tears with fixed retraction to the 
glenoid rim or severe cuff tear arthropathy (Hamada grade ≥3); 
concurrent advanced glenohumeral osteoarthritis, adhesive 
capsulitis refractory to release, calcific tendinitis, or 
active/prior shoulder infection; and history of previous 
fractures or surgical interventions on the ipsilateral shoulder.

Surgical technique
All surgical procedures were performed by a single experienced 
surgeon under combined general anesthesia and interscalene 
regional block in the lateral decubitus position. Diagnostic 
arthroscopy was carried out using standard posterior and 
anterior portals to confirm tear morphology and evaluate 
associated intra-articular pathology. Subacromial bursectomy 
and decompression were performed in all cases. The torn edges 
of the tendon were debrided and freshened to healthy tissue. 
The footprint at the greater tuberosity was identified and 
prepared using a motorized shaver and radiofrequency ablator. 
A pilot hole was created using an awl. Depending on tear 
configuration, 5.0-mm double-loaded suture anchors or 5.5-
mm triple-loaded suture anchors were placed. Suture bites were 
passed through the torn tendon at appropriate intervals using a 

suture shuttling device, and simple sliding 
knots were secured to complete the repair. 
Co n c o m i t a n t  p ro c e d u re s ,  s u c h  a s 
a c r o m i o p l a s t y  o r  b i c e p s 
tenotomy/tenodesis, were performed 
according to intraoperative pathology (Fig. 
1).

Post-operative rehabilitation
Post-operative rehabilitation was identical 
for all patients. Strict immobilization in a 
shoulder abduction brace was maintained 
unt i l  suture  removal  (0–2 week s). 
Thereafter, active-assisted range of motion 
exercises were initiated with the goal of 
regaining full passive motion by 4 weeks. 
During weeks 4–6, patients progressed to 
overhead active range of motion exercises. 
Targeted rotator cuff strengthening 
exercises were introduced between 8 and 10 
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Figure 1: Arthroscopic images showing (a) identification of the tear, (b) subacromial decompression, (c) 
preparation of the insertion site, (d) suture anchor fixation, (e) suture bites through the tendon, and (f) 
simple sliding knot configuration.
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weeks. Return to heavy manual labor or overhead sports was 
restricted until 6 months post-operatively.

Data collection and outcome measures
Functional outcomes were assessed using validated patient-
reported scoring systems, including the ASES score and the 
UCLA score [16,17]. Pre- and post-operative assessments 
documented visual analog scale pain scores, active shoulder 
range of motion, activities of daily living performance, muscle 
strength testing, and provocative clinical tests ( Jobe’s empty-
can test, Neer impingement sign, Gerber lift-off test, and 
Hornblower test). Structural integrity was assessed by an 
independent musculoskeletal radiologist using HRUS at the 
follow-up visit [15].

Statistical analysis
Continuous variables are presented as 
medians and interquartile ranges (IQR). 
Categorical variables are expressed as 
numbers and percentages. Pre- and post-
operative ASES and UCLA scores were 
compared using the Wilcoxon signed-
rank test. Associations between clinical 
variables and structural re-tears were 
analyzed using the Fisher exact test or 
Mann-Whitney U test as appropriate. P > 

0.05 were considered not significant, P ≤ 0.05 were considered 
significant, and P < 0.01 were considered highly significant.

Results

Patient characteristics
This study included 30 patients who met the inclusion criteria 
and underwent arthroscopic single-row repair. The median 
follow-up duration was 20 months (IQR 16–28.75). The 
median age was 52 years (IQR 47.5–55). Right-sided 
(dominant) tears accounted for 80.0% of cases. A male 
predominance of 22 patients (73.3%) was noted. The duration 
from symptom onset ranged from 3 to 12 months (median 3.5 
months, IQR 3–6). Baseline demographic and clinical data are 
presented in Table 1 and Fig. 2.

Functional outcomes
There was substantial improvement in both patient-reported 
outcome measures. The median ASES score increased from 31 
(IQR 25–46.5) pre-operatively to 87.5 (IQR 80–91.5) post-
operatively, while the median UCLA score increased from 8.5 
(IQR 8–12.5) to 31.5 (IQR 30–33). Both improvements were 
statistically significant (Wilcoxon signed-rank test, P < 0.001; 
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Figure 2: Distribution of Goutallier fatty infiltration and Patte tendon 
retraction [4].

Parameter Result

Sample size 30 patients

Age
Median 52 years (IQR 

47.5–55)

Male sex 22 (73.3%)

Right-sided tear 24 (80.0%)

Heavy/overhead activity 19 (63.3%)

Diabetes mellitus 8 (26.7%)

Goutallier grade II/III 15 (50.0%)/15 (50.0%)

Patte grade I/II/III
4 (13.3%)/20 (66.7%)/6 

(20.0%)

Symptom duration
Median 3.5 months (IQR 

3–6)

Follow-up duration
Median 20 months (IQR 

16–28.75)

Table 1: Demographic and baseline clinical 

characteristics of the study cohort (n=30)

IQR: Interquartile ranges

Outcome 

measure

Pre-operative 

median (IQR)

Post-operative 

median (IQR)

Median 

change
P -value

ASES score 31 (25–46.5) 87.5 (80–91.5) 56.5 <0.001

UCLA score 8.5 (8–12.5) 31.5 (30–33) 23 <0.001

Table 2: Functional outcomes before and after arthroscopic single-row 

repair (n=30)

ASES: American Shoulder and Elbow Surgeons, UCLA: University of 

California, Los Angeles, IQR: Interquartile ranges
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Table 2, Figs. 3, 4, 5).

Structural outcomes
At follow-up HRUS examination, 19 patients 
(63.3%) had an intact repair, and 11 patients 
(36.7%) had a re-tear. Of the 11 re-tears, 8 
(72.7%) were partial-thickness and 3 
(27.3%) were complete full-thickness re-
tears with medial retraction of the torn 
tendon (Fig.  6) [15].  Post-operative 
functional scores did not differ significantly 
between patients with intact repairs and those 
with re-tears (median ASES: 88 vs. 85; 
median UCLA: 32 vs. 31, respectively).

Factors associated with structural re-tear
Univariate analysis was conducted to 

determine potential clinical and demographic 
factors associated with structural re-tear. None of 
the evaluated factors showed a statistically 
significant association with repair failure (Table 
3).

Post-operative clinical examination
The empty-can and Neer tests were negative in 
90.0% and 83.3% of patients, respectively (Table 
4). Positive findings were more commonly 
observed with the lift-off and Hornblower tests. In 
addition, supraspinatus power demonstrated a 
clinically and statistically significant association 
with structural integrity: Re-tears occurred in 
80.0% of patients with grade 3/5 power, compared 

with 38.5% with grade 4/5 power and 16.7% with 
grade 5/5 power (P = 0.022).

Discussion
Rotator cuff tears are the most common cause of 
persistent pain and functional impairment in the 
shoulder joint [1,2]. In modern orthopedic practice, 
ARCR has established itself as the gold standard 
modality of treatment [2,8]. Two primary surgical 
techniques are widely utilized: Single-row and 
double-row repair constructs [8,9,10,11]. In our 
setting, arthroscopic single-row repair is routinely 
performed, primarily driven by resource constraints, 
socioeconomic factors, and delayed presentation, 
which frequently contributes to tendon retraction 
and fatty inf i ltration [13,14]. Our f indings 
demonstrate that despite moderate fatty infiltration 

Figure 3: Comparison of median ASES and UCLA scores before and after surgery. ASES: 
American Shoulder and Elbow Surgeons, UCLA: University of California, Los Angeles.

Figure 4: (a) Pre-operative clinical photograph of a 55-year-old female demonstrating abduction 
weakness and (b) external rotation lag. (c) Post-operative clinical photograph after single-row repair 
showing good forward elevation and (d) restored external rotation.

Figure 5: (a) Pre-operative clinical photograph of a 52-year-old male with abduction 
weakness, and (b) post-operative clinical photograph after single-row repair showing good 
overhead elevation.
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(Goutallier grade II or III), arthroscopic single-row repair 
y ields substantial  and durable f unctional  recover y 
[1,5,8,9,10,11,12,14].
The pivotal finding of this investigation was that patients 
achieved marked functional improvement fol lowing 
arthroscopic single-row rotator cuff repair despite a relatively 
high structural re-tear rate. In our cohort of 30 patients, the 
median ASES score improved markedly from 31 pre-
operatively to 87.5 post-operatively, and the median UCLA 
score improved from 8.5 to 31.5, with both changes achieving 
high statistical significance (P < 0.001).
However, structural outcomes were less favorable. HRUS 
demonstrated an intact repair in 63.3% of patients and a 
structural re-tear in 36.7%, including 8 partial-thickness and 3 
complete re-tears. Delayed clinical presentation along with 
moderate fatty infiltration may represent major contributing 
factors to this re-tear rate [6,18,19]. Half of our cohort had 
Goutallier grade III fatty infiltration, and 86.7% exhibited Patte 
grade II or III tendon retraction. Nevertheless, the re-tear rate 
observed in our series was lower than that reported in several 
landmark studies, such as DeHaan et al., who reported a re-tear 
rate of 43.1% [3,5,9,6,18].
Another noteworthy observation was that post-operative 

functional scores did not differ significantly between patients 
with intact repairs and those with structural re-tears. The 
median post-operative ASES score was 88 in the intact group 
versus 85 in the re-tear group, while median UCLA scores were 
32 and 31, respectively. This observation strongly underscores 
that structural failure does not necessarily translate into clinical 
failure. Systematic reviews and meta-analyses have similarly 
observed that structural tendon integrity and patient-reported 
functional outcomes are related but not entirely concordant 
[14,20,21,22,23].
Thi s  apparent  c l inical-radiolog ical  d i ssoc iat ion i s 
multifactorial. Subacromial decompression and bursectomy 
effectively eradicate pain-generating bursal tissue, while 
structured post-operative rehabilitation enhances deltoid 
recruitment and compensatory hypertrophy of the intact cuff 
musculature. Even in the presence of a persistent or recurrent 
structural defect, the deltoid and intact portions of the rotator 
cuff provide sufficient force couples to restore active elevation, 
glenohumeral compression, and functional stability.
Advanced fatty infiltration and tendon retraction have been 
repeatedly identified in the literature as strong negative 
predictors of tendon healing [6,18,19,24]. In our cohort, 
however, univariate analysis revealed no statistically significant 
association between re-tear and Goutallier grade, diabetes 
mellitus, heavy or overhead manual activity, repair extent, age, 
symptom duration, or follow-up duration. This discrepancy 
from larger multi-center registries – where age, diabetes, tear 
size, retraction, and fatty infiltration correlate strongly with 
structural failure – is likely attributable to the modest sample 
size and statistical power of our single-center series 
[3,5,6,18,19,24,25,26].
A significant clinical parameter identified in our study was post-
operative supraspinatus power. Structural re-tears occurred in 
80.0% of patients with grade 3/5 power, compared with 38.5% 

Figure 6: Structural outcome at mid-term follow-up assessed by high-
resolution ultrasound [15].

Factor
Association with 

re-tear
P -value

Repair extent Not significant 0.425

Diabetes mellitus Not significant 1

Heavy/overhead 

activity
Not significant 0.238

Goutallier grade Not significant 1

Age Not significant 0.253

Symptom duration Not significant 0.794

Follow-up 

duration
Not significant 0.202

Table 3: Factors evaluated for association with 

structural re-tear (n=30)

Clinical test
Negative 

findings (%)

Positive 

findings (%)

Empty-can test 27 (90.0) 3 (10.0)

Neer 
impingement test

25 (83.%) 5 (16.7)

Table 4: Post-operative clinical examination 

findings (n=30)



of those with grade 4/5 power and only 16.7% of patients with 
grade 5/5 power (P = 0.022). This finding is clinically valuable 
because supraspinatus strength is readily evaluable during 
routine outpatient follow-up. Prior literature has also 
highlighted the relationship between post-operative strength 
and tendon integrity [20,22]. However, because strength was 
assessed by manual muscle testing relative to the contralateral 
shoulder rather than with an objective dynamometer, this 
finding must be interpreted as an association rather than a 
definitive predictive biomarker.
Post-operative physical examination further supported the 
overall clinical improvement. Negative results were recorded on 
the empty-can test in 90.0% of patients and on the Neer 
impingement test in 83.3%. These findings reinforce the 
principle that clinical recovery and anatomical tendon 
continuity represent distinct clinical dimensions.
From a clinical standpoint, post-operative imaging should 
never be interpreted in isolation. A re-tear documented on 
HRUS does not inherently denote clinical treatment failure, 
particularly when the patient achieves meaningful pain relief 
and restoration of functional range of motion. Conversely, 
satisfactory functional scores should not be presumed as proof 
of complete tendon healing. Clinical examination and high-
resolution imaging provide complementary insights and must 
be synthesized together during post-operative surveillance 
[15,20,21].

Limitations
This study has several limitations, including a small sample size 

(n = 30), a single-center ambispective design lacking a double-
row comparison group, and a variable follow-up duration. 
Supraspinatus strength was evaluated clinically rather than with 
an objective dynamometer. Due to the limited sample size and 
event count, multivariable regression modeling was not 
feasible.

Conclusion
Arthroscopic single-row rotator cuff repair achieves substantial 
and durable clinical and functional improvements in patients 
with Goutallier grade II and III fatty infiltration, despite a 36.7% 
mid-term structural re-tear rate on HRUS. Post-operative 
functional scores were comparable between intact and re-torn 
repairs, confirming that a structural defect does not preclude 
satisfactory clinical recovery, although reduced post-operative 
supraspinatus strength was significantly associated with repair 
failure. Larger prospective comparative studies are warranted to 
further refine patient selection and post-operative surveillance 
protocols.

Clinical Message

In resource-constrained healthcare environments, cost-effective 
arthroscopic single-row repair remains a robust and viable surgical 
option for symptomatic rotator cuff tears with moderate fatty 
infiltration; post-operative ultrasound findings should always be 
interpreted in conjunction with clinical muscle strength rather than 
as an isolated indicator of failure.
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