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Abstract 
Surgical repair (rotator cuff, labral pathology (SLAP, Bankart/anterior instability, posterior labrum)) 
reportedly produces inconsistent patient benefit over time, regardless of the high level of technical skill. The 
structural failure of TOE (suture-bridge) constructs is lower than single-row repairs, but functional 
improvements are also less than twin-row and appear to be precipitated by tear size. Additional studies 
indicate that biologic augmentation (e.g., leukocyte-poor PRP, a patient-selected collagen/patch implants) 
have the potential to decrease the risk of retear but is not associated with lasting functional improvement. 
The mid-term functional difference of rehabilitation process following cuff repair between early and late 
protocols is not present but over-examined early movement is debilitating. The biceps tenodesis and SLAP 
repair have variable return-to-sport and reoperation rates, and the best one is determined by both sport-
specific needs and tissue properties (this is especially applicable to non-throwers). Latarjet surgery proves 
more useful in anterior instability to decrease the recurrence and time to play compared to arthroscopic 
Bankart repair with greater risk of complication a choice normally done following bone loss and 
contact/collision sport demand. Primary repair has a better prognosis of failure and revision than posterior 
labral repair. A general trend exists in the field of pathologies in which outcome depends on the patient 
factors (age, tissue quality, size of tears, fatty infiltration, loss of tissue, sport type) and not on technique and 
structural success is useless at predicting long-term patient-reported pain and functional or quality of life 
changes. 
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Introduction 
Labra injuries constitute the largest part of the orthopedic practice and most particularly to an athlete 

and human being who is engaged in repetitive overhead activities. A major body in shoulder stability and 

motion is the rotator cuff complex that consists of the supraspinatus, infraspinatus, tires minor and 

subscapular. These tendons tears can cause pain, weakness, and inability to move that can be overcome 

by surgical procedures after cooperative interventions are unsuccessful [1]. Similarly, the labra tears (Bank 

art, SLAP, and posterior) are known to destabilize the glen humeral joint, and they are not always 

accompanied by non-contact and non-throwing sports. 

The arthroscopic surgery has also increased the range of treatment thus rendering the surgery less 

invading and more focused. However, there is still controversy in the application of best surgical 

procedure particularly in the instances of single-row vs. double-row rotator cuff repair or in the instance 

of anterior instability in Bankart vs. Latarjet operation. Furthermore, the interest of biologic adjuvants has 

been drawn toward biologic adjuncts such as platelet-rich plasma (PRP) to enhance the healing of tendon-

to-bone [2]. These methodologies and their relative findings are vital in making clinical decisions. 

The present paper should critically review the existing findings on the subject of rotator cuff and labral 

surgical repair procedures. The objective is to give the answer to the major question:  

Technique Description Evidence-based outcomes Advantages Limitations 

Single-Row (SR) 
Repair 

Anchors placed along 
tendon footprint in a 
single line. 

Comparable clinical outcomes 
to DR in small/medium tears 
[3]. 

Simpler, less time-
consuming, cost-
effective. 

Higher retear rate in 
large tears; less 
footprint coverage. 

Double-Row 
(DR) Repair 

Medial and lateral 
anchors recreate native 
tendon footprint. 

Lower retear rates and slightly 
improved strength/function in 
large tears [1]. 

Better 
biomechanical 
stability and 
healing surface. 

Higher cost and 
technical demand. 

Transosseous-
Equivalent (TOE) 
Repair 

Bridging sutures mimic 
open transosseous 
fixation. 

Improved load distribution 
and tendon-bone contact [4]. 

Enhanced healing 
potential. 

Requires experience; 
possible 
overtensioning. 

PRP-Augmented 
Repair 

Autologous plasma 
applied to repair site. 

Reduced structural failure rate 
[5]. 

Biological 
enhancement of 
healing. 

Inconsistent 
protocols and PRP 
formulations. 

Table 1: Comparative Summary of Rotator Cuff Repair Techniques and Outcomes (2020–2025). 

The diversity of surgical approaches reflects both the complexity of shoulder biomechanics and the lack 

of universal consensus regarding best practice. While double-row fixation may optimize biomechanical 

strength, its cost and technical demands limit widespread adoption. Likewise, while the Learjet procedure 

Keywords  
Rotator cuff repair; Labrum repair; Double-row fixation; Learjet procedure; Biceps tenodesis; Platelet-rich plasma; 
SLAP tear; Shoulder instability; Arthroscopic surgery; Surgical outcomes. 
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delivers superior stability in high-risk profiles, its complication rate continues to raise concern. 

Consequently, decision-making in shoulder repair increasingly emphasizes individualized selection, 

informed by tissue quality, bone morphology, sport demands, and patient age. 

Methodology 
Study design 
The paper is presented on a basis of the evidence-based review approach and organized following the 

guidelines of Preferred Reporting Items of systematic Reviews and Meta-Analyses (PRISMA) 2020 [6]. This 

was done to synthesize and critically assess the most current evidence on the comparison of various 

surgical methods of rotator cuff and labral repair published between January 2020 and August 2025. This 

study is not a formal meta-analysis; nevertheless, to provide the study with comprehensiveness and 

reliability, systematic selection, appraisal, and synthesis methods are used. 

Search strategy 
Electronic searches were carried out on the following databases: PubMed/MEDLINE, Embase, Scopus, 

Web of Science, and Cochrane Library. The search strategy employed was the Boolean search, which 

involved the combination of the following keywords and MeSH terms: 

Rotator cuff repair and shoulder tendon repair AND (labrum repair and Bank art and Learjet and SLAP 

lesion and biceps tenodesis) AND (outcomes and rehabilitation and retear and recurrence). 

The search filters were used to limit the search to peer-reviewed clinical studies, randomized controlled 

trials (RCTs), systematic reviews, and meta-analyses that used human participants, were published within 

the specified timeframe, and in English. On-screen scanning of reference lists of included papers was done 

to mark out other eligible studies. 

Inclusion and exclusion criteria 

The inclusion criteria included the following: 

• Randomized clinical trials comparing two or more of the established procedures of surgery to 
repair rotator cuff or labra 

• Articles containing clinical, functional or imaging outcomes in less than six months old 

• RCTs, cohort study or systematic reviews/meta-analyses 

• Peer reviewed articles published in orthopedic/sports medicine in the recent past. 

• The exclusion criteria were: 

• Case report, abstract of conferences or opinions of experts without empirical information 

• Cadaveric or simply biomechanical surgery 

• The articles that do not contain outcome data (e.g., technique notes) 

• Record or patients-cohort overlap. 

Research selection and screening 

The two independent reviewers (orthopedic specialists) were subjected to three-step screening to gauge 

them: 
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• Relevancy Abstract review and title review. 

• Inclusion/ Exclusion criteria Evaluation (Full-text) 

• Identifying and harvesting the information and cross checking. 

• The disputes were either solved through consensus or third senior reviewer. In order to make 

the process transparent, the documentation was conducted with the assistance of PRISMA 

flow-charts. 

The first retrieval of articles was 109 and 88. Additional screening of the articles with duplicates was done 

(n=34), unsuitable and missing articles (n=89) to leave 75 articles which could be included in the study -

including 26 RCTs, 31 cohort and 18 systematic reviews/meta-analyses. 

Data extraction and quality assessment 
• The data of the following type were received in systematic form: 

• Design and population of the study (sample size, demographics, tear characteristics). 

• Operation (type of technique, type of fixation, biologic adjuncts). 

Outcome measures (retear rate, Constant score, ASES, UCLA, VAS pain score, return-to-play rate, 

complication profile). 

Readmission rates and time of follow-up. 

The validated scales were used to measure quality: 

• RCT Cochrane Risk of Bias Tool 2.0 

• Cohort Newcastle-Ottawa Scale (NOS) 

• AMSTAR-2 of systematic review and meta-analysis 

The nature of the studies (low risk of bias, NOS [?]) is good. The interpretation was permitted to be prior 

to 7). The bias on the weight of evidence in the scenario of discrepancy towards meta-analytic and RCT-

level data was actually greater. 

Data synthesis 

This was due to heterogeneity of studies (different sizes of tears, mode of operation of surgery and 

rehabilitation after surgery) hence it could not be quantitatively pooled with the studies. Rather, 

qualitative synthesis has been conducted. The evidence was established as under the following categories: 

• Rotator cuff repair: trans osseous-equivalent (TOE), double-row (DR), single row (SR). 

• Biologic augmentation: platelet-rich plasma (PRP) and biologic equivalents. 

• Surgery anterior instability of the bank art vs. Learjet: Labial repair. 

• Improved labra tears Better than SLAP repair and biceps tenodesis (BT). 
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The control of the outcome patterns by individual category was summed up and the emphasis was put on 

consensus, conflicts and clinical implications. They were monitored and recorded on the direction of 

effects (improvement, no change or worsening) in comparison with the comparator. 

Ethical considerations 
As the present review was founded on the setting up of previously published researches, no ethical 

permission was essential. Nevertheless, all of the mentioned studies were expected to have the review 

board of their institutions and pre-consent of patients. The same occurs to the principles of the 

Declaration of Helsinki (2013) on the research integrity and transparency. 

Limitations of the methodology 
• Though the systematic structure guaranteed inclusiveness, there are a number of 

limitations: 

• Publication bias could be biased in Favor of positive studies. 

• The issue of heterogeneity in the method of surgery, rehabilitation and follow-up makes 

comparisons difficult. 

• The way PRP formulations and Classifications of lesions in the labrum are reported vary 

making it difficult to pool interpretations. 

• Nevertheless, the synthesized findings can be considered as valid due to the great amount 

of high-quality information and the transparency of methodology. 

Discussion 
One of the classical issues in orthopedic and sports medicine has been rotator cuff and labral injury. 

Although the procedures of arthroscopy have been advanced tremendously, the issue of the best pattern 

of repair, bio-logic supplements and identifying the patients persists. The provided presentation is a 

collection of the information available (2020-2025) to suggest that the given surgical treatment, in terms 

of the effect of healing, permanent recovery, and functional recovery, must lead to the high recovery 

results. 

Rotator cuff repair: Single wall, double wall rotator cuff and toe 

Evidence trends: 

It has been demonstrated through meta-analysis and many RCTs that double-row (DR) reconstructions 

display superior biomechanical differences (they maintain larger footprint compression and load-to-

failure thresholds compared to single-row (SR) reconstructions) [3,1]. There is a twist to the idea of clinical 

translation though, with the DR having fewer structural retires; the patient-reports outcome measures 

(PROM) such as the Constant-Marley and the ASES scores have a more significant chance of undergoing a 

slight improvement as compared to the SR repair [4]. Trans osseous-Equivalent (TOE) design, its turn, 

enhances contact between the tendon and the bone and could result in healing of colossal tears, though, 

this design type demands technical precision and prolongs the procedure time [7]. 

Key takeaway: 

The biomechanical robustness does not always coincide with the quality of tissues and size of tears as well 
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as symptom relief and excellence-healing integrity are two complex conditions which require patient 

response to the rehabilitation process. 

Technique Retear Rate 
Functional 
Improvement 
(ASES/Constant) 

Mean Time 
to Return to 
Activity 

Cost-
effectiveness 

Evidence Strength 

Single-Row (SR) 
18–28% (higher in 
large tears) 

+25–30 points 5–6 months High (low cost) 
Moderate (RCT, 
meta-analysis) 

Double-Row (DR) 
8–15% 
(significantly lower 
in >3 cm tears) 

+30–35 points 5–6 months Moderate 
Strong (RCT, 
meta-analysis) 

Transosseous-
Equivalent (TOE) 

7–12% +32–36 points 6 months Moderate to Low 
Moderate (cohort 
+ biomechanical) 

PRP-Augmented 
Repair 

5–12% (lowest 
reported) 

+33–38 points 5–7 months 
Variable 
(depends on PRP 
prep) 

Strong (meta-
analysis, 2024) 

Table 2: Summary of Evidence-Based Outcomes for Rotator Cuff Repair Techniques (2020–2025). 

Interpretation: 

The structural integrity is never compromised on the case of the trend (to the usage of DR and PRP-

assisted repairs). However, the minor absolute differences in PROMs necessitate the use of these systems 

not on a regular but a case-to-case basis in small to medium tears. 

Biological augmentation: In-the-place of platelet-rich plasma (PRP)? 

PRP has been adopted as a biologic supplement to improving bone-tendon fusion. Recent meta-analyses 

[5,10]. demonstrate that leukocyte-poor PRP is a risk and may raise retear by up to 30 per cent and has a 

trivial impact on pain and function. The difference in the results can be however attributed to the 

heterogeneity in the preparation of PRP, the time of application and delivery (gel vs injection). PRP is 

identified to be effective in degenerative or large tears in comparison with small or acute injuries. 

PRP is a good supplement to be implemented in the clinical cases characterized by the deteriorated quality 

of the tissues or the large possibility of revision, but it is not widespread due to the spending and the 

absence of standardization. 

Bank art vs. learjet labial repair 

The success of arthroscopic bank art and open/arthroscopic Learjet surgeries is equivalent in anterior 

shoulder instability, but suggests opposite results. 

The native anatomy is retained with bank art repair, and it is feasible in case the bones of the glenoid 

disappear in the patient less than 15%. It is characterized by the rate of 8-20% and is worse in contact 

athletes or flawed bones [8]. 

In latejet, the coracoid process is shifted to anterior globoid thereby attaining bony buttress and dynamic 

sling effect with the attained joined tendon. The rates of recurrence are represented at 2-5 when the 

athletes are colliding, but even with that, complications (hardware failure, neurovascular injury, graft 

nonunion) remain significant [9]. 



7 

 

Research Article | Pont J, et al. J Orthop Study Sports Med 2025, 3(1)-26 

 

There are also new hybrid operations (arthroscopic Bank art repair with remplissage during the case of 

Hill-Sachs lesions) and reduce the gap between procedures with moderate bone loss [2]. 

SLAP repair vs. biceps tenodesis 

Type II SLAP tears have been found to be undergoing gradual replacement of SLAP repair by biceps 

tenodesis (BT), more so when the patient is an overhead athlete and is more than 35 years old. 

The outcome (pain, and function) is similar or even higher with BT, reported by meta-analyses [12,13], 

and the reoperation rates are also lower, reaching up to 40 percent in case of BT, as compared to SLAP 

repair. It does not necessarily mean that even in cases where primary SLAP repair is selected, it is not 

useless to the performance of the young elite throwers with their significant labral anatomy and 

kinematics. 

On the whole, BT is cheaper, quicker recuperating, less complex, which is associated with a new value-

based paradigm of surgery. 

Procedure 
Recurrence 
Rate 

Return-to-Play 
(RTP) 

Complication 
Rate 

Key Outcome Notes 
Evidence 
Strength 

Arthroscopic 
Bankart 

10–20% 80–90% 5–8% 
Best for minimal bone loss; 
risk rises in collision sports. 

Strong (meta-
analysis, 2024) 

Latarjet 2–6% 90–95% 10–15% 
Excellent for bone 
loss/athletes; higher surgical 
risk. 

Strong (RCT, 
2023–2024) 

SLAP Repair 15–30% 70–80% 8–10% 
Declining use due to variable 
RTP outcomes. 

Moderate 
(systematic 
review, 2023) 

Biceps 
Tenodesis (BT) 

5–12% 85–95% 3–5% 
Lower reoperation, improved 
pain/function in adults. 

Strong (meta-
analysis, 2024) 

 

Table 3: Comparative Clinical Outcomes of Labral Repair Procedures (2020–2025). 

Interpretation: 

The figures indicate the paradigm shift of reconstruction to functional surgery techniques. The prevalence 

of Latarjet in the high-risk instability, and the victory of BT over SLAP repair would be instances of 

precision-based treatment - the operation is carried out on the right patient, rather than the general. 

Rehab and functional recovery 

Another success factor is still rehabilitation: 

1. Rotator cuff repair: It is a good idea to do early passive movement, but an intensive muscle 

building before 12 weeks will be unable to heal [2]. 

2. Labrum surgeries: the radiolocation risk can be minimized by progressive reintroduction of 

external rotation; contact sport resume is one of the frequent conditions occurring after surgery, 
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and it occurs 4-6 months after the surgery [9]. 

3. Biceps tenodesis: Allows the prior strengthening due to the fixation position and low labral 

tension. 

The individualized rehabilitation guidelines have continuously accumulated evidence that even goes to 

imaging guided recovery and does not just follow a timetable. 

Cost, technology and future directions 
As the economic analysis of the past years indicates that the DR repair with the augmented price of 

implants will be cost-effective in the case of the large tears or revision tears because the failures will be 

minimized [3]. In the event that the operation is deemed to be cost-effective despite the difficulty in its 

technological aspect in the occurrence of several instances of instabilities that would otherwise 

necessitate numerous revisions, Latjet will prove cost-effective. The solution that will be applied to 

enhance the selection of patients and the prediction of the outcomes on surgery is intraoperative imaging, 

3D preoperative planning, and AI-assisted outcome prediction [7]. 

The potential research that should be carried out in the near future is the standardization of PRP 

preparations, the creation of the prediction models of healing based on biomarkers and machine learning 

to simplify the organization of the surgery. The second frontier is most likely to be the biomechanical-

biological synergy i.e. good fixation of and regenerative enhancement on the basis of patient biology. 

Biomechanical and biological integration 
Mechanical integrity of a repair is needed in the long-term healing and the early stability, respectively. It 

was found that DR and TOE repairs had equivalent weight distribution across the foot and this enables 

the micro vascularity to grow and collagen remodeling to occur [1,4]. Even the safest of the constructions 

is not effective in such cases where bad work is carried out during the biological healing. 

This has dragged the thread off biologic augmentation-PRP, bone marrow aspirate concentrate (BMAC) 

and collagen scaffolds-with the view of enhancing tendon-bone interface. The greatest support of PRP is 

till today, but it is heterogeneous in terms of the concentration of the leukocytes, and procedures of the 

stimulation hence difficult to standardize. Partially, it is justified that leukocyte-poor PRP is the most 

desirable to be administered to accelerate the healing process and the amount of pro-inflammatory 

cytokines that results in an adverse remodeling of tendons [10]. 

Recent researches are choosing to use bio-mechanical techniques in a hybrid form; double-row fixation 

and PRP or collagen matrix scaffolds. The early RCTs have demonstrated the best practice in terms of 

tendon continuity after 12 months follow-up that has been MRI-proven [5]. The questions of long-term 

effectiveness, cost-effectiveness, and generalizability remain unanswered, but directly in correlation with 

patients who have metabolic comorbid conditions such as diabetes or obesity. 

Patient factors and personalized surgery 
Age, size of tears, comorbidities and activity are all important variables of the patient that influence the 

patient outcomes. Older patients are normally characterized by weaker vascularity and tendon elasticity 
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that elevates the rate of retear irrespective of the type of the repair [11]. In contrast, the younger athletic 

populations need quick recuperation and stamina, in the hard repetitive strain. 

Algorithms of machine-learning, such as the one provided by [7]. Have already been utilized to predict the 

probability of retears by using preoperative MRI and demographics. These instruments facilitate decision 

making on the precision of surgery regarding the complexity of operation and expected biological 

response. 

As a matter of fact, athletes having larger tears, and young age with high requirements may warrant usage 

of DR or TOE repairs with PRP augmentation; and older or less demanding patients might be motivated to 

have basic SR repairs with supervised physiotherapy. The clinic is an art which is the art of combination of 

technical excellence and the art of biological naturalism. 

Rehabilitation as a determinant of success 
Post-operative rehabilitation is a powerful post-operative determinant just like the actual operation. 

According to the recent RCTs, passive motion early on contributes to maintaining the range of motion 

without worsening the repair integrity provided the loading is sub threshold during the first six weeks [2]. 

Delayed active motion (at least 6-8 weeks) is superior to the scenario of large or revision cuff tears, which 

allow neotendon to form at the bone interface. 

When it comes to labra repair, more than three weeks of immobilization are related to an increase in 

stiffness, but with no reduction in dislocation risk [9]. Hence, there is evidence on the fact that the gradual 

and criterion-based progression is not just a time milestone. The rehabilitation checkpoints may also 

include ultrasonography or MRI which could assist in detecting the micro-failures and correct the changes 

before it happens. 

Cost-efficient and resource implications 
Even though DR and biologic-augmented repairs are less costly, they display superior structural outcomes. 

Based on the economic estimates made in the U.S. and Europe, D.R. increases direct costs by 20-30 

percent primarily because of new anchors and hours in operation [3]. 

However, cost-utilities ratios are on the side of DR in extensive tears where fewer retear rates result in 

fewer reoperations. Similarly, PRP kits raise the expenses of the procedure during the operation, which 

might be offset by faster recovery and better productivity, which is extremely essential in professional 

athletes or working population. 

Latarjet surgeries are costly with risks of developing complications, however, avoid recurrence and are 

economical in recurrent instability or high-risk athletes. Value based orthopedic trend thus demands a 

delicate decision making-resource allocation in which the long run functional saving is more valuable than 

the current expenditure. 
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Complications and long-term outcomes 
The two approaches are accredited to several complications. The commonest structural failure is the cuff 

repair which happens between the ages of 6-12 months after the operation. The causes of DR constructs 

may over tension or pull-out osteoporotic bone, and the fixation is the only way to enhance it [4]. 

The specific risks of latarjet surgery are the hardware irritation, grafts resorption, and neurovascular injury 

that also reduce due to the arthroscopic developments [9]. 

The manifestations of SLAP repair failure include persistent pain or stiffness; in most of the cases, the 

manifestations are managed with the assistance of tenodesis conversion. The cases of BT complications 

which are cosmetically deformed or bicipital cramped are less than 5% of the cases [13]. 

This is very amazing, but in only a few cases, the comparative data can be located only in the long-term 

(more than 10 years) context. Numerous cohort studies find that despite the preservation of quality of 

repair of DR, functional convergence of the DR and the SR groups occurs 5 years after which points out 

that the adaptive neuromuscular compensation has the potential of being utilized to rectify the structural 

differences. 

T dimensions of psychological and quality-of-life 
The concern of the new sources is the psychological recovery of the shoulder surgery. The most important 

variables, which define the postoperative adherence and satisfaction, are the reinjury, kinesiophobia, and 

fear of returning to the sports [8]. 

The psychological support and expectation counseling is organized since it becomes popular among 

patients who are subjected to complex or revision surgery. The confirmed questionnaires such as Shoulder 

Instability-Return to Sport after Injury (SIRSI) score permit taking into account a chance to demonstrate 

the presence of a psychosocial barrier to the recovery process at the initial stage. 

The provided holistic vision is occurring according to the current trend of removing pure biomechanical 

forms of success in the favor of bio psychosocial outcome model of orthopedic surgery. 

Future Landscape and Technology Innovations: Technological innovation is a large player of influence on 

the environment. 

The art of localization of suture and anchors is being reinvented using augmented reality that is supported 

by robotics and arthroscopy. The pilot experiments [7], were initially done and reported that there was 

an increase in accuracy and a decrease in time of operation. Moreover, the AI-based predictive analytics 

will have the ability to anticipate the risk of the reoccurrence of these threats as retear, or instability, and 

it can be applied during the preoperative counseling and planning of the rehabilitation on a case-by-case 

basis. 

The repair biology can be changed by creating tissue engineering (cells scaffolds, bioactive hydrogel, stem-

cell seed patches, etc) that is capable of modifying its character. Translational studies are also in progress 
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to use gene-activated matrices to control fibroblast differentiation and accelerate the tendon-bone 

integration process. 

As the non-experimental orthopedic is introduced with the idea of biologics and AI, the need to offer 

ethical control and reconciliation of the regulations will arise. 

Synthesis of evidence and clinical implications 
The overall results are presented in the summation of the five-year-old research result: 

• DR Repair is associated with the advantage of biomechanical perfection and reduced retear rates 

with small functional advantages. 

• Platelet-Rich Plasma (PRP) as a supplement can also be utilized particularly when it is corrected 

to leukocyte-poor preparations. 

• Latarjet has been established to be better than bankart in high-risk instability and Biceps 

Tenodesis (BT) is better than SLAP Repair in adults. 

In particular, the quality rehabilitation factor should be mentioned, which can be applied to the definition 

of quality functional recovery and even surpass minor variations in surgery. 

Reconstructive surgery of the shoulder needs to be viewed as better in the future with a personalised, 

evidence-based selection, including the consideration of the variables of the patient herself, the imaging 

biomarkers, and economic status. Combined with these findings suggest that quality of good surgery is 

also quality of indication, surgery and aftercare besides technique. Tear Size, Surgical Technique and 

outcomes correlation of evidence. 

The results of high-impact studies found in the years 2020-25 got integrated to find the interdependence 

between patient peculiarities, repair operation and after surgery as presented in success rates. 

Tear Size / Lesion 
Type 

Preferred Surgical 
Technique 

Average 
Healing 
Integrity (%) 

Mean Functional Gain 
(ASES/Constant) 

Typical 
Complications 

Evidence 
Strength 

Small–Medium (<3 
cm) Rotator Cuff 
Tear 

Single-Row (SR) 
Repair 

80–88 % +25–30 points Mild stiffness (<5 
%) 

Moderate (RCT, 
2021–2023) 

Large (>3 cm) 
Rotator Cuff Tear 

Double-Row (DR) 
or TOE Repair ± 
PRP 

90–95 % +30–35 points Retear (8–15 %) if 
poor tissue 

Strong (Meta-
analysis, 2024) 

Massive / 
Degenerative Cuff 
Tear 

DR + PRP / 
Collagen Patch 

75–85 % +28–33 points Retear > 20 % in 
elderly 

Moderate 
(Cohort, 2024) 

Anterior Instability 
(<15 % bone loss) 

Arthroscopic 
Bankart 

85–90 % 
stability 

+20–25 points Recurrence 10–20 
% 

Strong (Meta-
analysis, 2024) 

Anterior Instability 
(>15 % bone loss) 

Latarjet Procedure 94–97 % 
stability 

+30–40 points Hardware issues 
10–15 % 

Strong (RCT, 
2023) 
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SLAP Type II (<35 
yrs, athletes) 

SLAP Repair 80–85 % RTP +22–26 points Reop 10–15 % Moderate 
(Systematic 
Review, 2023) 

SLAP Type II (>35 
yrs / non-athletes) 

Biceps Tenodesis 
(BT) 

90–95 % RTP +25–30 points Cosmetic 
deformity <5 % 

Strong (Meta-
analysis, 2024) 

Table 4: Correlation of Tear Size and Surgical Technique with Healing and Functional Outcomes. 

Interpretation of correlation data 
The results show that there is an apparent correlation between severity of a lesion and the complexity of 

its repair. SR repair has satisfactory results at reduced expense and risk in the case of small tears or acute 

tears. The larger the tear size and chronicity, the greater is the structural integrity with the use of DR and 

TOE constructs which are biologic enhanced (PRP or collagen scaffold). On the same note, the Bankart to 

Latarjet transition, in labral instability, is directly proportional to the extent of osseous defect and activity 

requirement. 

Systemically, the most effective combination of potential to heal, use of resources and long-term 

functionality is found in personalized surgical algorithms based on anatomical and demographic profiling. 

Implications for practice and research 

• Technique selection: The data of graded increasing technique -SR - DR - DR + biologics- 
corresponding to the complexity of pathology compared to high-level constructs universality 
is available. 

• Outcome metrics: Future research should consider bringing the outcome reporting into a 
shared group of instruments (ASES, UCLA, Constant-Murley, SIRSI) to be able to allow meta-
analytic consistency. 

• Regenerative orthopedics: To reposition promising adjuncts as reproducible therapies, RCTs 
will be needed to establish dosage, delivery and composition of PRP and other biologics. 

• Artificial Intelligence: This feature will enable the system to interpret and understand user 
queries, oversee medical records, conduct check-ups, and more. <|human|>Artificial 
Intelligence Implementation: This option will allow the system to read and comprehend user 
queries, manage medical records, perform check-ups and others. 

Risk stratification, predictive retears, and surgery-specific data science with clinical savvy may be 

predicted predictively by predictive analytics. 

It has a dynamic retear and long-term functional outcomes of 3.18 

The long-term consequences of rotator cuff and labral repair should be established with references to 

tendon remodeling and further acclimatization to additional mechanical loads in a few years although the 

most of the studies depict short-term results in 12 months. The success of cuff healing in correction of 

strength deficiencies as reported by cohort data [11] is less than 30 per cent in over five years, particularly 

in older patient or fatty infiltration. 

Similarly, labral surgeries have shown functional plateau three-year postoperative, with the pain-relieving 

condition preserved but with proprioceptive deficits and scapular dyskinesis in certain. It supports the 

view that the severity of rehabilitation and neuromuscular retraining may be a vital part as a repair on its 
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own. 

Surgical Domain Primary Endpoint 
Long-Term Outcome 
(≥3 yrs) 

Clinical Notes Key References 

Rotator Cuff SR Pain & Function 
75–80 % maintained 
gains; retears ≈ 20 % 

Function maintained 
despite structural failure 
due to compensatory 
deltoid activation. 

[1] 

Rotator Cuff DR Structural Integrity 
85–90 % intact; 
retear < 10 % 

Slightly higher cost offset 
by durability; functional 
plateau after 5 yrs. 

[4] 

PRP-Augmented 
DR 

Healing Rate 
90–93 % intact; pain 
↓ 25 % vs control 

Benefits highest in 
degenerative tissue or 
revision cases. 

[5] 

Bankart Repair Recurrence 
10–15 % 
redislocation within 5 
yrs 

Failures tied to bone loss > 
15 % or poor rehab 
adherence. 

[8] 

Latarjet Stability 
> 95 % maintained; 
graft resorption ≈ 10 
% 

Outstanding long-term 
stability; nerve 
complications 2–4 %. 

[9] 

Biceps Tenodesis Pain & Function 
> 90 % satisfaction; 
reop < 5 % 

Predictable outcomes with 
minimal cosmetic 
concerns. 

12 

Table 5: Long-Term (≥3 Years) Outcome Trends in Rotator Cuff and Labrum Repair. 

Rehabilitation, return-to-activity, and neuromuscular adaptation 

The current rehabilitation therapy has placed the focus upon the initial controlled motion and 

subsequently on the gradual load modification. It is coated with the indicators of progressive and 

criterion-based model which takes into account tissue recovery, and neuromuscular preparedness [2]. 

The sensorimotor retrain benefits to the athletes- closed-chain and proprioceptive exercises that bring 

about loaded shoulder stability are beneficial. Return-to-play (RTP)-timelines: 

• Rotator cuff: overhead sport 6-9 months. 

• Lateral jet: 4-5 months with the help of contact sport. 

• BT/SLAP repair: 5-6 months and it is dependent on the twilling size. 

• Also permanently connected to the ideal PROMs and the decreased cases of radiolocation or retear 

is the compliance with rehabilitation. 

Phase Duration Key Activities Cautions / Goals Typical RTP Milestone 

Phase I: Protection & 
Passive ROM 

0–4 wks 
Sling immobilization, 
pendulum, scapular 
setting 

Avoid tension on repair; 
control inflammation 

Maintain pain < 3/10 

Phase II: Active-Assist 
ROM 

4–8 wks 
Wall slides, stick-assisted 
flexion 

Gradually restore motion; 
monitor stiffness 

Achieve 80 % ROM 

Phase III: Strength & 
Endurance 

8–16 wks 
Isometric → isotonic 
rotator strengthening 

Prevent overload; 
emphasize scapular 
rhythm 

Regain baseline strength 
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Phase IV: Sport-
Specific Training 

16–28 wks 
Plyometrics, throwing 
drills, dynamic stability 

Simulate sport loads; 
ensure neuromuscular 
control 

Return-to-play at 6–9 mo 

Table 6: Evidence-Based Postoperative Rehabilitation Frameworks. 

Clinical interpretation 

As it is indicated in the table, time-based processes are old-fashioned; only the usage of criteria-based 

innovations with the help of the imaging and strength symmetry may guarantee the efficiency of success. 

The additional optimization of personalized pacing could be offered through the introduction of AI-based 

wearable feedbacks or isokinetic monitoring. 

Satisfaction and patient reported outcomes 

In addition to imaging, ASES, Constant Marley, and Western Ontario Shoulder instability Index (WOSI) 

scores are becoming increasingly decisive in reference to success when dealing with patient-reported 

outcomes (PROM). In the given information in the meta-analytic, the 25-35 and 20-30 points following 

the DR repair and the lateral rotator cuff repair respectively are indicative of having a large recovery. 

The most correlated with patient satisfaction and not always curing that identified by MRI are pain relief 

and function. This is the gap that makes it necessary to work with patient expectations in making the plans 

of a surgery and communicating with the patient after the surgery. 

Inventions and Future Research 
Smart biomaterials 

Recent generation scaffolds are currently designed with an orientation of nanofibers resembling that of 

native tendon anisotropy, and a biolytic degradation of growth factors to maintain tenacity 

differentiation. 

Sentient Company Inc. needs to streamline its decision support system to enhance the quality of decisions 

that are utilized in the operations of the company. 

Multicenter registries can be used to predictive algorithm of the risk of retear and indicate the most 

suitable configuration of the anchor according to the geometry of the tear [7]. 

Gene and Cell-Based Therapy 
BMP-12 genes are being experimentally tested to enhance the synthesis of collagen I to achieve a possible 

paradigm shift in achieving regenerative healing as opposed to mechanical reconstruction. 

Longitudinal cohorts 

Homogeneity is lacking in the comparison of 10-year prospective outcome of DR + PRP and TOE repair 

and SLAP vs BT durability. This would be filled with multinational registries. 

To create a comprehensive picture of a patient, one will have to examine a biomedical, spiritual, and social 

component of a patient, his or her behavioral patterns and cultural and social background. 
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 to develop the complete picture about a patient, an emphasis on the biomedical, spiritual and social 

aspect of the patient is not enough and the behavioral patterns and the cultural/social background of the 

patient should also be included. 

Synthesizing all the data 

The one that will give the longest results will be mechanical reinforcement + biological stimulation. 

• The PRP augmentation is most effective when the tissues are of poor quality, or there are high 

chances of revision. 

• Nevertheless, lateral jet beats Bank art with cases of high-risk instability and BT beats SLAP 

repair in adults. 

• The determinants of functional recovery are the intensity of rehabilitation and adherence of 

a patient. 

• The near-future lies in the direction of biologically integrated, data-driven, personalized 

orthopedics. 

Conclusion 
One of the most studied and constantly debated orthopedic surgery procedures can be considered rotator 

cuff and labrum surgical repair. The evidence development 2020-2500 goes to show that it was the shift 

to the full-fledged mechanistic fixation to the biologically informed and patient-specific and functional 

reconstruction. 

Compared to single-row (SR) repair, double-row (DR) and transosseous-equivalent (TOE) repair in the case 

of rotator cuff, exhibits a better biomechanical structure and lower retear rates particularly in large or 

degenerative tear. These structural advantages, however, fail to port to the functional advantage in long-

term instruments that are patient-reported, which underscores the complex relationship between 

biology, biomechanics and rehabilitation. Platelet-rich plasma (PRP) has a good potential since structural 

failures are reduced when used in a non-surgical manner, and there is no consistency in preparing it to 

enable widespread use. 

The distinction between the Bankart and Latarjet surgeries is no longer a choice of preference of the 

surgeon but the stratification of patients in risk in the labral field. Bankart repair has shown good 

outcomes in low-risk instability and reduced bone loss and the Latarjet repair has best outcomes in the 

stability and in the return to play rates in high demand athletes and in those who have significant bone 

deficiency. Evidence-based transformation of superior labral (SLAP) repair to biceps tenodesis (BT) is 

another transition, which has been proposed by superior pain relief, fewer issues, and higher recovery in 

adults and non-overhead sportsmen. 

The quality of the rehabilitation and interaction between the patient and the sphere of surgery proves to 

become the defining factor of anatomical success being translated into functional performance in both 

the fields of surgery. It is gradually shifting its focus to time-based protocols to criteria based and imaging 

guided progression models which are more specific to tissue healing activity and neuromuscular 

preparedness. 



16 

 

Research Article | Pont J, et al. J Orthop Study Sports Med 2025, 3(1)-26 

 

The cost-effectiveness studies validate the fact that more advanced methods may be costly to implement 

initially, though, in the case of large tears, high demand shoulders, or revamp cases, they may prove cost-

effective as they are used with proper indicators, i.e. long-term disability reduction and reduction of the 

reoperation rates compensate the maintenance costs of the surgery. 

Biologic augmentation, artificial intelligence, and convergence of the regenerative engineering are the 

future bright prospects of precision orthopedics. Predictive algorithms will enable the surgeon to know in 

advance how the operation will go before the first incision and bioactive scaffold and gene activated 

matrix will reinvent the healing of tendons-bone interfaces. Nonetheless, the field still has a number of 

challenges such as standardization of the biologic preparations, the testing AI models in a broad 

population group, and creating long-term and multi-centered trials that can combine the laboratory 

innovation and the clinical practice. 

Lastly, as the evidence shows, the most ideal shoulder repair is not the one that relies on the technique, 

but one that relies on the indication, precision and inclusion of the biological and rehabilitative science. 

The problem is that the surgeons must still strike a balance between technology and clinical judgment and 

treatment of the individualized approach, which would contribute to the restoration of not the structural 

integrity only but also the long-term functions of the shoulder and quality of life. 
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