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INTRODUCTION
Background/rationale

Rotator cuff tears are a common cause of shoulder pain and 
dysfunction, with an incidence ranging from 4% to 32% 
and increasing prevalence with age. These tears can lead 
to muscle weakness and altered glenohumeral kinematics, 
significantly impacting quality of life. In developing countries 
such as India, financial constraints often complicate optimal 
management strategies.
Non-surgical treatment may be considered initially; 
however, evidence suggests superior outcomes following 
surgical repair. Van Der Meijden et al. reported that patients 
with an intact rotator cuff postoperatively demonstrate 
significantly better functional outcomes compared to those 
with re-tears.[1] Arthroscopic rotator cuff repair (ARCR) has 
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become the preferred surgical technique over open repair, 
as noted by Davey et al., due to its advantages, including 
reduced post-operative pain, shorter hospitalization, quicker 
rehabilitation, and improved cosmetic results.[2]

Although surgical techniques have evolved from single-
row (SR) to double-row (DR) and transosseous-equivalent 
repairs aiming to restore the anatomical footprint and 
enhance tendon-to-bone healing, clinical outcomes remain 
comparable. As Vecchini et al. highlighted, these advanced 
techniques incur higher implant costs without providing 
significant clinical or functional benefits over SR repair.[3]

Despite surgical advancements, post-operative re-tears 
remain a concern, potentially leading to persistent pain 
and suboptimal recovery of shoulder strength. This 
underscores the need for a cost-effective yet reliable surgical 
approach.
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Objective
This study aims to evaluate the functional outcomes and 
structural integrity following SR arthroscopic rotator cuff 
repair in patients with full-thickness tears. Specifically, it 
investigates the influence of pre-operative tear size and 
fatty atrophy on post-operative recovery, with the goal of 
determining whether these factors significantly affect patient 
outcomes after SR-ARCR.

MATERIALS AND METHODS
Study design
This was a retrospective monocentric study (Level IV 
evidence) based on prospectively collected data from 
60 patients who underwent SR-ARCR.

Setting
The study was conducted at a tertiary care orthopedic 
center between January 2019 and December 2022. A total of 
65  patients were recruited, with follow-up continuing for a 
minimum of 24 months.

Surgical technique
All procedures were performed in the beach-chair position 
(approximately 80° incline) under general anesthesia 
combined with an interscalene block. Intraoperative tear 
size was confirmed using a probe. The subacromial space 
was accessed through a posterolateral portal, followed by 
bursectomy, decompression, and adhesion release to restore 
tendon mobility. The cuff footprint was prepared with a 
motorized shaver, and tendon edges were debrided. Repair 
was completed using SR fixation with double-  or triple-
loaded suture anchors. The anchor number was determined 
based on tear size and configuration.
Figure  1a illustrates a massive full-thickness tear, and 
Figure  1b demonstrates its repair using the SR technique. 
Given the biomechanical importance of the deltoid-
supraspinatus and subscapularis-infraspinatus as coronal and 
axial force couples, respectively, their repair was prioritized. 
Associated long head of the biceps (LHB) pathology, 
commonly seen with full-thickness tears,[4-6] was managed 
with tenotomy in cases of inflammation, as described by 
Boileau et al.[7]. In cases where tension-free repair was not 
achievable despite mobilization, the cuff footprint was 
medialized by less than 8  mm, preserving the abduction 
moment arm, as suggested by Kim et al.[8].

Post-operative rehabilitation
A structured rehabilitation protocol was implemented to 
balance early mobility with tissue healing. Passive pendulum 
and scapular stabilization exercises were encouraged early, 
while an arm pouch sling was used for 6  weeks. Passive-
assisted range of motion (ROM) began at 4  weeks, with 
isometric deltoid strengthening at 3 weeks. External rotation 

Figure 1: (a) Shows an arthroscopic image of the rotator cuff tear 
with glenoid with retracted tendons visible, (b) shows sutures taken 
from rotator cuff and pulling of retracted cuff to the footprint using 
a single row repair.
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exercises were initiated between weeks 3 and 6, and active 
movements commenced after 6  weeks. Progressive ROM 
and rotator cuff strengthening continued thereafter. Diabetic 
patients were maintained in 30° abduction and neutral 
rotation, with supervised physiotherapy.

Participants
A total of 65 patients were initially included in the study. Five 
patients were lost to follow-up, leaving 60 patients in the final 
analysis.

Inclusion criteria
Patients with traumatic or degenerative full-thickness rotator 
cuff tears and a minimum follow-up of 24  months were 
included in the study.

Exclusion criteria
Partial-thickness tears, cuff tear arthropathy, or previous 
shoulder surgery excluded from the study.

Variables
Primary outcomes included structural integrity (Sugaya 
classification through ultrasonography [US]) and functional 
outcomes (Constant-Murley Score [CMS], University of 
California, Los Angeles [UCLA] score, Visual Analog Scale 
[VAS], and Subjective Shoulder Test [SST]). Predictor 
variables included age, gender, tear size, and associated 
procedures. Potential confounders, such as diabetic status 
and associated LHB pathology, were documented.
All participants underwent surgery by a single experienced 
surgeon and completed a standardized rehabilitation protocol.

Data sources/management
Demographic and surgical data were extracted from 
clinical records. Radiographic Acromiohumeral Distance 
was measured on true anterior-posterior views. Magnetic 
resonance imaging (MRI) was used to confirm tear size 
and fatty infiltration, and it was graded using standardized 
systems. US was performed at the final follow-up by an 
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experienced musculoskeletal radiologist utilizing a 14 MHz 
high-frequency linear probe. This modality, as supported by 
De Jesus et al.,[9] provides a reliable and cost-effective method 
for evaluating tendon healing. Functional scores were 
collected pre- and post-operatively.

Bias
To reduce observer bias, imaging assessments were conducted 
by a single experienced radiologist, and functional scores 
were evaluated by blinded personnel not involved in surgery.

Study size
Sample size was determined based on the availability of 
patients undergoing SR-ARCR during the study period with 
at least 24 months follow-up.

Quantitative variables
Continuous variables such as CMS, VAS, and ROM were 
treated as continuous in the analysis. Tear size and fatty 
atrophy were categorized based on established grading 
systems and analyzed as ordinal variables where appropriate.

Statistical method
Descriptive statistics were used for baseline characteristics. 
Paired t-tests compared pre-operative and post-operative 
outcomes. One-way analysis of variance was used to assess the 
effect of tendon integrity and tear size on functional outcomes. 
Significance was set at P < 0.05. Data analysis was performed 
using the Statistical Package for the Social Sciences.

RESULTS
Participants
(Patients Assessed [n = 65]) → (Lost to Follow-Up [n = 5]) 
→(Final Analysis [n = 60])

Descriptive data
The cohort consisted of 57% females (n = 34) and 43% males 
(n = 26). The mean age was 69.2 ± 7.4  years, with 75% of 
patients aged between 60 and 79 years. The dominant side was 
affected in 68% (n = 41) of cases. Most tears were medium-
sized (66.7%, n = 40), with small (11.7%, n = 7), large (20%, 
n = 12), and massive (1.7%, n = 1) tears also represented. 
Fatty atrophy was most commonly Grade  1  (65%, n = 39). 
Table 1 summarizes the baseline characteristics.

Outcome data
At the final follow-up (mean 35.93 ± 26.24  months), 
significant improvements were observed:
•	 Forward flexion: 96.5° ± 20.98° → 166.5° ± 11.62° 

(P < 0.001)
•	 External rotation: 57.83° ± 12.63° → 79.17° ± 10.13° 

(P < 0.001)
•	 VAS score: 7.30 ± 1.14 → 1.20 ± 0.75 (P < 0.001)
•	 Strength: 10.95 ± 2.56 → 22.78 ± 3.32 (P < 0.001)

Functional scores significantly improved:
•	 CMS: 55.03 ± 9.2 → 94.83 ± 7.78 (P < 0.001)
•	 UCLA Score: 21.58 ± 3.5 → 33.82 ± 6.7 (P < 0.001)
•	 SST Score: 6.03 ± 1.6 → 11.2 ± 1.8 (P < 0.001)

Table 2 presents clinical outcomes. Table 3 details outcomes 
stratified by tear size.
Patients with larger tears had marginally lower final scores 
but still achieved statistically and clinically significant 
improvements. At the final follow-up, 95% (n = 57) of 
patients had healed tendons (Sugaya grades I  -  II), and 5% 
(n = 3) had re-tears (Sugaya ≥ III). Functional outcomes were 
significantly superior in the healed group (P < 0.001 across 
all parameters). Table 4 provides a comparative summary of 
outcomes between healed and re-tear groups.

Main results
Significant improvements were observed in all clinical 
parameters at the final follow-up. Functional improvements 
were observed across all tear sizes, with larger tears 
associated with slightly lower final scores. However, all 
groups demonstrated statistically significant gains. In 
patients with small and medium tears, post-operative CMS 
and UCLA scores were consistently higher than those with 
large tears, although all groups showed clinically meaningful 
improvement. Patients with healed cuffs (Sugaya grades 
1 and 2) exhibited significantly superior results in pain 
scores, functional scales, and muscle strength relative to 
re-tear cases (P < 0.001). Patients with healed tendons 
demonstrated significantly better post-operative outcomes 
across all functional measures. These findings underscore 
the importance of achieving tendon integrity in optimizing 
recovery following SR arthroscopic rotator cuff repair.

Other analyses
Subgroup analysis by tear size and fatty atrophy did not reveal 
statistically significant differences in final CMS or UCLA 
scores, suggesting that tendon healing status had a greater 
influence on outcomes than initial tear characteristics.

DISCUSSION
Key results
The present study demonstrates that arthroscopic SR repair 
of full-thickness rotator cuff tears provides significant 
improvements in both functional and structural outcomes. 
Post-operative gains were observed in active forward flexion, 
external rotation, muscle strength, and patient-reported 
scores, including CMS, UCLA Shoulder Score, and SST, 
with a concurrent reduction in pain levels as measured by 
the VAS.
SR repair offers advantages such as reduced implant use 
and lower operative costs, making it especially beneficial 
in resource-limited settings. Consistent with our findings, 
Huang et al.,[10,11] in a systematic review, reported that 
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arthroscopic repair offers comparable clinical outcomes to 
mini-open techniques, with added benefits of decreased 
fibrous ankylosis and improved ROM. Mazzocca et al.[12] 
demonstrated similar mechanical performance between SR 
and DR repairs during cyclic loading, with both constructs 
withstanding over 250 N before failure. Furthermore, 
Nicholas et al.,[13] through a randomized controlled trial, 
reported excellent outcomes for both SR and DR techniques, 
with no clinically significant superiority.
A meta-analysis by Faulkner et al.[14] revealed a higher 
frequency of type  II failures near the musculotendinous 
junction in DR repairs compared to SR techniques. In 
addition, SR repair using triple-loaded anchors was 
shown to provide superior resistance to gap formation. 
These findings, alongside higher costs associated with DR 
repairs, suggest that SR repair remains a cost-effective and 
clinically robust option, particularly relevant for developing 
countries. Moreover, arthroscopy has been shown to 
detect subscapularis tears that may be missed on MRI or 
clinical examination, emphasizing its diagnostic value in 
comprehensive rotator cuff evaluation.[15]

Table 4: Evaluation of functional outcomes in healed and re‑tear cases.

Parameter Sugaya type 1 (Mean±SD) Sugaya type 2 (Mean±SD) Sugaya type ≥3 (Mean±SD) F‑value P‑value
VAS (0‑10) 1.02±0.62 2.16±0.75 2.33±0.58 14.10 <0.001
CMS (0‑100) 97.06±5.21 82.67±9.42 81.33±6.35 25.54 <0.001
UCLA Score (0‑35) 34.10±1.66 32.24±3.67 30.67±4.04 21.71 <0.001
Muscle Strength (0‑25) 23.63±2.51 18.5±4.04 17.00±2.00 17.34 <0.001
VAS: Visual Analog Scale, UCLA: University of California, Los Angeles, CMS: Constant‑Murley Score, SD: Standard deviation

Table 2: Clinical outcomes following arthroscopic rotator cuff repair.

S. No. Outcome measure Pre‑operative (Mean±SD) Post‑operative (Mean±SD) t‑value P‑value
1. Active forward flexion (°) 96.5±21.0 166.5±11.6 27.70 <0.001
2. External rotation (°) 57.8±12.6 79.2±10.1 18.15 <0.001
3. Visual analog scale (0‑10) 7.3±1.1 1.2±0.8 33.22 <0.001
4. Muscle strength score (0‑25) 10.9±2.6 22.8±3.3 25.40 <0.001
SD: Standard deviation

Table 3: Functional scores stratified by rotator cuff tear size.

Tear size CMS before 
surgery (0‑100, 

Mean±SD)

CMS final 
follow‑up (0‑100, 

Mean±SD)

t‑value 
(CMS)

P‑value 
(CMS)

UCLA before 
surgery (0‑35, 

Mean±SD)

UCLA final 
follow‑up 

(0‑35, 
Mean±SD)

t‑value 
(UCLA)

P‑value 
(UCLA)

Small 59.6±8.8 99.3±1.9 10.49 <0.001 22.9±2.4 35.0±0.0 13.33 <0.001
Medium 55.8±6.7 96.7±5.6 31.91 <0.001 21.9±3.3 33.9±1.8 22.14 <0.001
Large 50.3±11.4 85.5±9.4 9.07 <0.001 19.3±2.9 30.3±3.7 14.41 <0.001
Massive 50.0±0.0 100.0±0.0 − − 25.0±0.0 35.0±0.0 − −
UCLA: University of California, Los Angeles, CMS: Constant‑Murley Score, SD: Standard deviation

Table 1: Patient demographics (n=60).

Category Subcategory Count (n) Percentage (%)
Sex Male 26 43.0

Female 34 57.0
Age (years) 50‑59 10 17.0

60‑69 21 35.0
70‑79 24 40.0
80‑89 4 7.0
90‑99 1 1.0

Affected hand Right 41 68.0
Left 19 32.0

Fatty atrophy Type 1 39 65.0
Type 2 15 25.0
Type 3 6 10.0

Tear size Small 7 11.67
Medium 40 66.67
Large 12 20.0
Massive 1 1.67
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Impact of fatty atrophy and tear size
Our study supports prior findings that SR repair yields 
favorable results even in the presence of fatty muscle 
infiltration. Improvements in CMS and UCLA scores were 
observed in patients with Goutallier grades I-III atrophy, 
in line with Burkhart et al.,[16] who advocated for repair 
irrespective of fatty degeneration when a tension-free 
construct can be achieved. Goutallier et al.[17] emphasized 
that complete, tension-free repairs promote better healing 
through improved osseous integration, which was supported 
by our post-operative outcomes, even in large or massive 
tear cases.

US and structural healing
Post-operative tendon integrity was assessed using US 
and classified through the Sugaya grading system. In our 
cohort, 95% of patients achieved structural healing (Sugaya 
grades 1 or 2). Functional outcomes were significantly better 
in patients with healed cuffs, corroborating findings by 
Malavolta et al.[18] and Sugaya et al.[19] Yoshida et al.[20] also 
noted that Sugaya grade correlated positively with muscle 
strength. While Galatz et al.[21] reported a high incidence of 
structural failure (94%) after SR repair, our findings of only 
5% re-tear at 2  years demonstrate favorable healing with 
modern surgical techniques and post-operative protocols. 
Russell’s meta-analysis[22] further supports that intact repairs 
are associated with superior strength and ROM.

Limitations and strengths
Strengths of this study include its relatively large sample 
size, a uniform surgical technique performed by a 
single experienced surgeon, and objective evaluation by 
independent assessors. Functional outcomes were evaluated 
using multiple validated scoring systems and correlated with 
tendon integrity assessed by high-resolution US.
Limitations include the retrospective design and potential 
selection bias, as only patients with complete follow-up 
at 24  months were included in the study. Functional and 
structural assessments were conducted only at the final 
follow-up, and intermediate healing dynamics were not 
captured. Future prospective studies with serial imaging and 
functional assessments may provide more granular insight 
into the timeline of tendon healing and functional recovery.

CONCLUSION
Arthroscopic SR-ARCR demonstrated significant clinical 
and structural improvements at the 24-month follow-up. 
Patients with structurally healed tendons, as assessed by US, 
showed superior muscle strength and functional outcomes 
compared to those with re-tears. Importantly, pre-operative 
factors such as fatty muscle atrophy and tear size did not 
substantially impact post-operative recovery, suggesting 
that SR repair remains a reliable and effective option across 
a broad spectrum of full-thickness rotator cuff tears. These 

findings support the use of SR ARCR as a cost-effective and 
functionally robust technique in routine clinical practice.
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