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Abstract: 

This integrative systematic review investigates the frequency, nature, and risk factors of complications 
following shoulder joint repair, encompassing arthroscopic rotator cuff surgery, labral stabilization, and arthroplasty. 
Synthesizing evidence from the last decade, findings indicate that while these procedures are generally successful, 
surgical complications occur in approximately 5% to 10% of primary cases, rising significantly in revision 
settings. Arthrofibrosis (stiffness) and persistent pain emerge as the most prevalent issues across all techniques, 
whereas periprosthetic infection (notably Cutibacterium acnes) and implant loosening are critical concerns in 
arthroplasty. Medical and anesthetic complications, such as venous thromboembolism and nerve-related events, 
remain relatively rare but are strongly influenced by patient-specific factors like advanced age, smoking, and 
diabetes. The review concludes that preoperative optimization and a high index of suspicion for low-grade 
infections are essential for improving long-term patient satisfaction and surgical longevity. 
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1. Introduction
1.1 Background of Shoulder Joint Anatomy and Biomechanics Introduction

Shoulder Joint Anatomy and Biomechanics

The shoulder is a super mobile synovial joint, which consists of the glenohumeral, acromioclavicular, 
and sternoclavicular joints and is surrounded by an intricate ligamentous network as well rotator cuff 
tendons and dynamic stabilizers permitting multiplanar movement1. Due to its wide range of motion, 
necessary for the application of upper extremity function, the joint is highly susceptible to rotator cuff 
tears, labral lesions and degenerative pathologic conditions such as osteoarthritis which may inevitably 
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leads to surgical treatment2. Mechanical factors including joint kinematics, humeral head translation, 
tendon plasticity and muscular coordination play a very significant role in both the outcome of surgery 
and rehabilitation post-operatively. 
 
1.2 Growing Incidence of Shoulder Repair Surgeries 

 

Increasing sports participation, longer life expectancy, higher standards of diagnostic imaging have led to 
an increase in the number of shoulder repair procedures performed globally3. The rotator cuff repair, The 
Bankart repair and the shoulder arthroplasty make up the most common procedures, however arthroscopic 
surgery is considered to be hacking into a new standard due to lower morbidity as well as quicker 
rehabilitation4. The frequency of rotator cuff surgery worldwide has doubled in the last decade, due to 
improved availability of orthopedic care and improvements in suture-anchor technology. 
 
1.3 Why study post-operative complications  

 

Even though surgical methods have undergone dramatic changes in recent times, post- operative 
complications including re-tear, stiffness, infection, neurovascular injury and adhesive capsulitis are a 
major concern influencing functional outcomes and patient satisfaction. Poor to excellent outcomes ale 
reported from the literatur, and complications rates are essentially a function of patient variables, tissue 
quality, rehabilitation adherence, and surgeon experience5. The frequency, mechanisms and risk factors 
for these complications are vital to optimizing post-operative care pathways, improving surgical planning 
as well as preventing long term disability6. 

1.4 Objective and Scope of the Review 
 
The focus of this integrative systematic review is consolidating published data that covers the full range 
of post-surgical complications related to major shoulder repair procedures, including arthroscopic rotator 
cuff repair, labral repair, and shoulder arthroplasty. This would include mechanical, biological, 
infectious, neurological, and vascular complications with particular attention to the patterns of 
presentation, diagnostic difficulties and evidence for management7. The review complements post-
operative complications with new insights, emerging trends in complication prevention and integrates 
both clinical studies, observational studies and meta-analytic findings. 
 
1.5 Key Research Questions 
In order to assist systematic inquiry an interrogation of the following questions is provided by the review: 

1.5.1 What are the commonest complications reported in the literature following major shoulder 
repair surgery? 

Re-tear, stiffness of joint and infection still exist as the most commonly reported complication8. 

1.5.2 What is the relative role of patient-, surgery- and rehabilitation-related factors in the 
development of complications? 

Factors such as age, comorbidities, surgical approach, method of fixation and compliance with 
rehabilitation protocols impact outcomes significantly9. 
1.5.3 Which diagnostic procedures are best to diagnose post-operative complications early? 
Imaging modalities, including MRI, ultrasound (US), and CT imaging, aid in distinguishing 
postoperative normal from abnormal findings10. 
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1.5.4 What are the most effective management strategies for prevention or treatment?  
The evidence exists that the aggressive conservative approach with revision surgery and biologic 
therapy in objects of their appropriate use will make even better results11. 
1.5.5 Which lacunae in the literature hamper complete understanding and prevention of 

complications? 
The limitations include heterogeneous reporting, and differences in the follow up time; with also less 
representation of long-term outcomes12. 
 

2. Methodology 
2.1 Review Design: Integrative Systematic Review Framework 

 

This review was conducted according to the integrative systematic review methodology proposed by 
Whitttemore and Knafl (2005), which accept heterogeneity of empirical evidence sources can include 
both experimental, observational and qualitative studies. The integrative nature of the inquiry was 
inspired by the interdisciplinary approach common to shoulder surgery outcomes, which combines 
biomechanical, surgical and rehabilitative points of view by resulting integrated elucidates into post-
surgical complications13. This model presents a logical, disciplined approach for identification of 
problems, searching relevant literature, evaluating data that is collected during the process of study 
synthesis analysis and presentation of results to include breadth and depth of documentation. 

2.2 Search Strategy and Databases Searched 
 
A detailed search strategy was developed to obtain publications from 2005 to 2024. Searches were 
performed in key academic databases PubMed, Scopus, Web of Science, Cochrane Library and Google 
Scholar to ascertain broad coverage of orthopedic and rehabilitation literature14. Search terms and 
Boolean operators that were used are as follows: “shoulder repair,” “rotator cuff surgery,” “post-
operative complications,” “arthroscopic repair outcomes,” “infection” and “stiffness”; and/or re-tear”, 
and/or shoulder arthroplasty complications15. The bibliographies of selected studies and review papers also 
were manually searched for additional relevant literature. 
 

2.3 Inclusion and Exclusion Criteria  

Studies were included if they: 
Post-operative complications after shoulder joint fixation surgery (rotator cuff repair, Bankart repair, 
labral repair and shoulder arthroplasty). 
(empirical clinical studies, systematic reviews or meta-analyses)16. 
Adults aged ≥18 years were included. Appeared in 
English between 2005 and 2024. 
Presented quantitative data in terms of complication incidence, imaging modalities, or 
management approaches. 

Exclusion criteria consisted of: 
Case series, conference abstracts, editorials, and expert opinions17. Studies that only reported 
nonoperative treatment of shoulder lesions. 
Pediatric-only populations. 

Articles with no available full text or lack of method detail. 
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2.4 Data Extraction Process 
 

A standardized template was used for data extraction to achieve uniformity across the included studies. 
Information extracted included details about the study, sample size, type of surgical procedure, 
complication categories, tests used to define complications and management strategies18. Differences 
were settled through consensus or by a third reviewer. Data that had been extracted were classified into 
thematic categories to smooth the synthesis according to the review goals19. Extraction was verified by 
cross-validation and a calibration exercise among reviewers. 

2.5 Quality Assessment Tools 
 
Quality of evidence in individual studies was assessed based on tools for the nature of study design. We 
appraised RCTs with CONSORT and CASP checklists (CONSORT, 2016; CASP), and observational 
studies with the Newcastle-Ottawa Scale (NOS). The data set was then analyzed for systematic reviews 
according to the AMSTAR-2 criteria. Transparency and reproducibility in the inclusion of studies were 
ensured by adhering to a PRISMA-2020 flowchart during the screening and selection process. This may 
increase the trustworthiness of findings, as only those studies that were of at least minimum quality are 
included in the eventual synthesis. 

 
Study (Author, Year) Procedure / 

Context 

Complication(s) 

Reported 

Incidence / Rate Notes 

Mandaleson et al., 

2021 PMC 

Arthroscopic 

rotator cuff 

repair 

(RCR) 

Re-tear 13 %–94 % (wide 

range) 

Review of 

many studies; 

high 

variability in 

re-tear rates. 

PMC 

DiPompeo et al., 2023 

ResearchGate 

Arthroscopic 

repair of 

full- 

thickness 

rotator cuff 

tears 

Overall 

complications; 

stiffness, 

persistent pain; 

re-tear 

4.6 % overall 

complication rate; 

stiffness ~9.2 %; 

persistent pain ~6.1 

%; image-proven re- 

tear ~21.1 % 

Large review: 

6,351 patients 

across 76 

articles. 

ResearchGate 

Kim et al., 2021 PMC Reverse 

shoulder 

arthroplasty 

(RSA) 

Infection, 

instability, 

neurologic, 

glenoid 

complications 

Infection ~4.1 %; 

instability ~3 %; 

neurologic ~2.1 % 

PMC 

Focus on 

arthroplasty 

complications 

rather than 

just repair. 
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Mercurio et al., 2024 

MDPI 

Revision 
surgery for 
infection 
after 
arthroscopic 

RCR 

Deep infection, 

functional 
outcome after 
revision 

Deep infection 

incidence 0.03 %–3.4 
%; eradication 94.5 % 
after revision MDPI 

Highlights 

infection and 
revision 
outcomes. 

Felsch et al., 2021 
arthroscopyjournal.org 

Arthroscopic 
rotator cuff 
repair – 
within 6 
months 

Recurrent defect 
(failure of repair) 

3.2 % risk of recurrent 
defect; increased with 
tear severity 
arthroscopyjournal.org 

Short-term 
post- operative 
period. 

 

Explanation of Table Entries 

• The first row (Mandaleson et al.) shows how variable re-tear rates are across studies of 

arthroscopic RCR — wide range indicates heterogeneity in patient populations, tear size and 

surgical technique. 

• The second (DiPompeo et al.) gives a more detailed breakdown: although overall complication 

rate is low (4.6 %), specific issues like stiffness and pain are more common, and re-tear still 

~21.1%. 

• The third entry (Kim et al.) shifts to arthroplasty (rather than simple repair) and shows 

that infection (~4.1 %) and instability (~3 %) are meaningful risks in that domain. 

• The fourth row (Mercurio et al.) focuses on deep infections after RCR leading to revision 

surgery: though incidence is low (0.03–3.4 %), when infection occurs, revision outcomes show 

high eradication (~94.5 %). 

• The fifth (Felsch et al.) looks at very early period (6 months) post arthroscopic RCR: recurrent 

defects (repair failure) at ~3.2 %, noting greater risk when tears are more severe. 

 
Implications for Your Review 

• These data illustrate that both mechanical failures (re-tears, repair defects) and 

biological/infectious complications are relevant across shoulder repair/arthroplasty contexts. 

• The heterogeneity (e.g., 13–94 % in Mandaleson et al.) emphasises the need to stratify 

by tear size, surgical technique, patient comorbidities in your review. 

• Infection, while less frequent, has high impact on function and may require revision— so 

deserves dedicated focus. 

• Early post-operative period is important (see Felsch et al.) but long-term follow-up must also be 

considered as many complications evolve later. 
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3. Overview of Shoulder Joint Repair Procedures 
3.1 Rotator Cuff Repair 
 

Rotator cuff repair is one of the most commonly performed shoulder surgeries with the goal to reestablish 
structure of torn supraspinatus, infraspinatus or subscapularis tendons to restore 
strength and function of the shoulder (Johnson, 2021)20. The growing popularity of arthroscopic rotator 
cuff repair has risen with a variety of merits, including minimal soft tissue damage and better visibility 
combined with faster recovery compared to open repair methods21. This technique is technically 
demanding, and the outcomes of repair are dependent upon tendon quality, tear-size, method of fixation 
and biological healing potential that dictate outcome including the retear rates22. 
 

3.2 Bankart Repair and Labral Repairs 

 
Bankart repair is indicated in secondary anterior shoulder instability due to repeat dislocation of the 
anteroinferior labral detachment from the glenoid rim (Hawkins et al. 2020). Arthroscopic Bankart repair 
with suture anchors has superseded open stabilization in numerous instances, as it has less morbidity and 
equivalent recurrence rates 23. Labral procedures may also be combined with SLAP (superior labrum 
anterior–posterior) repair, capsulolabral reconstruction or posterior labral repair depending on the degree 
and direction of instability24. Results are highly dependent on patient age, athletic demands, and 
compliance with restrictions postoperatively. 
 

3.3 Reverse and Anatomic Shoulder Replacement 
 

There are two most popular designs for shoulder arthroplasty, anatomic total shoulder arthroplasty (TSA) 
and reverse shoulder arthroplasty (RSA). Anatomic TSA: Restores the joint with replication of native 
glenohumeral anatomy and is usually indicated for degenerative osteoarthritis without concomitant large 
rotator cuff disturbance (>5 cm.)25. However, instead of the ball-and-socket configuration as seen in TSA 
or HHR, RSA reverses the ball-and-socket relationship with cuff deficiency compensated by movement 
of the deltoid and is most suited for massive cuff tears, cuff tear arthropathy (CTA) and complex 
fractures26. However, in addition to these functional advantages, RSA also faces certain complications 
including instability, infection and scapular notching depending on the design of implant and surgical 
technique27. 

3.4 Tendon Transfers and Compound Reconstructions 
 
Tendon transfers are for irreparable RCTs, super massive musculo-tendinous degeneration or failed 
primaries only28. Tendon transfers commonly performed are the latissimus dorsi transfer for 
posterosuperior cuff deficiency and pectoralis major transfer for subscapularis insufficiency29. More 
intricate reconstructions, such as superior capsular reconstruction (SCR) or graft interposition may be 
indicated when direct repair is not feasible for the purpose of restoring shoulder stability and 
biomechanics30. These novel techniques demand meticulous preoperative planning and postoperative 
rehabilitation to achieve optimal functional improvement. 
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3.5 Rehabilitation Protocols Influencing Outcomes 
 

Rehabilitation is the single most prominent factor that determines success following all shoulder repair 
operations. Immediate passive motion is frequently introduced to inhibit stiffness, with progression to 
active-assisted and active strengthening modes31. Compliance with rehabilitation guidelines is necessary, 
because early loading may elevate the risk of re-tear, whereas late mobilization can lead to postoperative 
stiffness32. Rehabilitation protocols have become more personalized according to tear size, fixation 
technique, tissue quality and some patient-related factors in order to improve healing process and 
functional sequelae33. 

4. Common Post-Surgical Complications 

4.1 Mechanical and Structural Complications 

4.1.1 Repair Failure / Re-tear Rates 
While loose repair has been one of the most common mechanical complications after shoulder repair, 
especially in rotator cuff surgeries. Rates of re-tear are extremely variable and depend on tear size, 
tendon quality, fatty infiltration and type of surgical repair being performed (Thompson et al, 2022). 
Larger and degenerative tears are at increased risk of structural failure, and poor tendon healing can lead to 
long-term weakness with little or no functional recovery34. 

4.1.2 Pullout of anchor or Failure of hardware 
Reasons for suture anchor pullout or implant loosening include poor bone stock, an improper position of 
the anchor or excess postoperative loading are35. The failure of hardware can lead to the problem of repairs 
weakening or revision surgery in particular with osteoporotic bone elderly populations and those 
attempting early return to high demand sports activity36. 

4.1.3 Instability Recurrence 
 

Instability may return frequently after Bankart repair or posterior labral repair in cases of insufficient 
capsulolabral healing and if the concurrent bone defects are left untreated37. Recurrent injuries are more 
common in young patients and sports people who play contact/non-contact sports because of the 
increased biomechanical load on repairing tissues38. 

4.1.4 Iatrogenic Stiffness or Adhesive Capsulitis of the Shoulder After Operation If any 
stiffness was not observed in the shoulder before operation, it is i- atrogenic 
and/pseudo- stifness 15. 

 
Postoperative stiffness, commonly in the form of adhesive capsulitis is a significant complication 
typically encountered after repair and arthroscopic stabilization of rotator cuff tears. It presents with 
painful limitation of activity, both passive and active39. Risks for the condition are immobilization, 
diabetes mellitus, and overproduction of scar tissue40. 
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4.2 Biological and Inflammatory Complications 
4.2.1 Tendon-to-Bone Healing Failure 
 

This can be due to the biological limitations, poor vascularization or over mechanical load under the 
early rehabilitation which leads to failure of strong tendon-to-bone integration41. Non-healing is 
associated with increased risk of structural failure and consequently poor patient outcomes42. 

4.2.2 Adhesive Capsulitis 
 
Stiff shoulder is a chronic inflammatory process of the joint capsule with resultant thickening, pain and 
loss of motion43. Postsurgical adhesive capsulitis is more specifically a focal cause of new onset loss of 
motion after repair (frequently of an arthroscopic variety), which prolongs rehabilitation44. 

4.2.3 Inflammatory Bursitis 
 
Subacromial bursitis can also be the result of wear and tear, or increase friction such as post- operative 
inflammation about the repaired structures45. Chronic bursitis can simulate symptoms of a structural 
failure and may also demand specific physiotherapy or corticosteroid injections46. 

4.2.4 Hypersensitivity Reactions to Implants 
 

Very infrequently, hypersensitivity reactions to metal and polymer constructs may manifest with long-
standing pain, swelling, synovitis or aseptic loosening47. Nickel, titanium and polyethylene compounds 
are the more frequently involved materials48. 
 

4.3 Infection-Related Complications 
4.3.1 Incidence and Risk Factors 
 
Postoperative incidences of infection vary from 0.3% to 3.4%, according to the specific type of 
procedure, operating environment and comorbidity status of patients (Anderson et al., 2020). Risk factors 
for infection include diabetes, smoking, longer operative time and revision procedures49. 

4.3.2 Early vs. Late-Onset Infections 
 
Early infections occur within four weeks of the surgery and commonly demonstrate wound erythema, 
drainage, and systemic symptoms. Late infections can occur months to years after implant placement and 
are often associated with low-virulence organisms including Cutibacterium acnes50. 

4.3.3 Microbial Patterns 
 

The most typical culprits include Staphylococcus aureus, Cutibacterium acnes and coagulase- negative 
staphylococci51. Prevailing C. acnes particularly in arthroscopy can be difficult to diagnose as it is slow-
growing and has an atypical clinical appearance52. 

4.3.4 Prevention and Management 
 
Preventative measures range from use of prophylactic antibiotics, adequate skin preparation, laminar 
flow theatres to that of the length of time for surgery53. Antibiotics, arthroscopic irrigation and 
debidement, or staged revision surgery may be needed for established infections depending on disease 
severity54. 
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4.4 Neurological Complications 
4.4.1 Axillary Nerve Injury 
 
The axillary nerve is at most risk during deltoid splitting or anchor insertion near the inferior glenoid 
margin. Transient high grade neuropraxia is far more prevalent than complete nerve injuries, and 
typically responds to conservative care 55. 

4.4.2 Brachial Plexus Involvement 
 
Other conditions such as brachial plexus traction injuries may develop secondary to positioning, too 
much traction during arthroscopy or after surgery leading to immobilization in extreme positions. 
Presenting symptoms might consist of motor deficit, sensory loss or neuropathic pain. 
 

4.4.3 Iatrogenic Nerve Trauma 
 

Portal placement, suture passage, and operative instrumentation may cause iatrogenic nerve injuries. 
They are rare and can lead to permanent deficits if they are not detected early56. 

4.5 Vascular and Thromboembolic Complications 
4.5.1 Hematoma Formation 
 
Postoperative hematomas can occur secondary to inadequate haemostasis, anticoagulant plays a role and 
vascular lesion during anchor insertion57. Hematomas may cause pain, stiffness and increase the risk of 
infection. 

4.5.2 Deep Vein Thrombosis (DVT) 
 

Whilst there is not as much evidence reporting DVT in shoulder surgery compared with lower limb 
surgery, it can still occur, and may be present in those at high risk or who have been immobile for some 
time58. There may also be swelling, discoloration and pain in the upper extremity thrombosis. 

4.5.3 Rare Vascular Injuries 
 
Occasional severe vascular complications include injury to branches of the subclavian, axillary or 
circumflex humeral arteries59. These events could result in pseudoaneurysm development, ischemia or 
emergency vascular intervention60. 
 

5. Risk Factors Associated with Complications 

5.1 Patient-Related Factors (Age, Comorbidities, Obesity) 

Patient-related factors can significantly affect the risk of complications following shoulder surgery. In 
addition, the aging process is correlated with decreased vascularity, minimal cellularity and impaired 
tissue healing potential of tendon, being factors that increase risks of re-rupture and stiffness (Garcia et 
al. Comorbidities such as diabetes mellitus, hypertension and cardiovascular disease limit collagen 
remodeling and the immune response, resulting in increased tissue recovery time and susceptibility to 
infection61. Obesity imposes additional mechanical stress on the reconstructed components and is 
associated with greater risk of anesthetic complications, longer duration of surgery, and poorer functional 
results62. 
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5.2 Surgeon Expertise and Surgical Technique 
Complication rates are strongly influenced by the type of surgical technique and skill of the surgeon. 
Technical errors like failure to properly place anchors, a limited reduction of the joint or inadequate suture 
tension can also lead to repair instability and end up reducing construct life63. High volume surgeons 
have better outcomes as they have become more experienced with finely tuned manoeuvres and 
variations in anatomy64. Likewise, minimally invasive arthroscopic procedures, when conducted by 
expert hands, minimize soft tissue violation and decrease infection and stiffness postoperatively65. 

5.3 Types of Fixation Devices and Sutures 
Post-operative stability is influenced by mechanical properties of the material and biomechanical strength 
of the fixation device. Although bioabsorbable anchors have the advantage of reducing hardware 
prominence, they may not resorb completely in patients with compromised bone density, potentially 
resulting in anchor pull-out66. Metal plates provide better initial strength but can irritate or cause 
hypersensitivity reaction in select patients67. Suture pattern, including single-row and double-row 
configurations, also contributes to differences in tendon compression at the marrow footprint leading to 
differences in healing/re-tear rates68. 

5.4 Rehabilitation Compliance and Patient Adherence 
Patient compliance with rehabilitation is critical for successful recovery following shoulder repair. Pre-
mature or overloading will endanger the repair site leading to mechanical failure69. On the other end of 
the spectrum, lack of engagement in physical therapy, frequently associated with pain, fear or 
socioeconomic reasons – can result in joint stiffness and muscle atrophy as well as prolonged recovery 
time70. Individually adjusted rehabilitation plans, based on the patients’ ability and functional needs will 
greatly minimize complication risks71. 

5.5 Biological Variability in Healing 
 
Biological variance in tendon quality, vascularity and inflammation further complicates the predictability  
of post-surgical success. Patients with chronic tendonotic degeneration, fatty infiltrated or atrophic 
muscle patterns appear to have a worse healing potential and higher re- tear rates72. Systemic influences, 
such as smoking, vitamin D deficiency and genetic factors, influence collagen synthesis and 
endoventricular tendon integration 73. In addition, differences in cytokine and local inflammatory 
mediator expression could affect the eventual formation of adhesions, postoperative stiffness, or delayed 
healing 74. 

6. Diagnostic Tools and Post-operative Monitoring 
6.1 Imaging Techniques: MRI, Ultrasound, CT 

Imaging techniques are important for detecting mechanical failures, the presence of inflammatory change 
and structural abnormalities following shoulder repair. MRI is still the gold standard for the evaluation of 
tendon continuity, muscle atrophy and fluid collection including recurrent post-operative tear pattern75. 
MR imaging has the capacity to distinguish normal post-surgical changes from pathologic findings, and is 
therefore necessary for late morbidity surveillance. Ultrasound provides a relatively affordable real-time 
evaluation of tendon movement, offering the capability to visualize re-tears, bursitis, or hardware-related 
issues with high sensitivity and specificity in experienced hands76. CT is especially helpful for assessing 
bone loss, glenoid defects, anchor position and any complications that might arise from arthroplasty as it 
offers excellent bony detail77. 

83



J. Pharm. Res. Integr. Med. Sci.                                                                                                                               Almureef et. al.          

 
 
 
 
 

Journal of Pharmaceutical Research and Integrated Medical Sciences (JPRIMS) 
 ISSN: 3049-1681 | Vol. 03, Issue-03, March. -2026 | pp. 73-96 

J. Pharm. Res. Integr. Med. Sci.                             https://aktpublication.com/index.php/jprims/index 

 

 

 

 

Journal of Pharmaceutical Research and Integrated Medical Sciences (JPRIMS) 
ISSN: 3049-1681 | Vol. 03, Issue-03, March-2026 | pp.-73-96 

 

6.2 Utilization of Clinical Assessment Scales (ASES, DASH, Constant Score)  
Normalized clinical scores are useful in measuring functional recovery, pain, and quality of movement 
following shoulder repair procedures. The American Shoulder and Elbow Surgeons (ASES) score 
integrates patient-reported outcomes with physician examination findings, and accordingly it is among 
the most frequently utilized measures in clinical practice and research78. The Disabilities of the Arm, 
Shoulder and Hand (DASH) questionnaire measures upper extremity impairment/ symptom severity and 
give an overall perspective on functional activity impairments in daily life79. The Constant–Murley 
Score includes strength, range of motion, pain as well as activities of daily living which enables the 
detailed comparison of post-operative course between groups of patients80. 
 
6.3 Biomarkers and New Diagnostic Tools 
New biomarkers are being investigated to determine the healing potential and identifies early indications 
of complications. Increased levels of, inflammatory markers such as interleukin-6 (IL-6), C-reactive 
protein (CRP) and tumor necrosis factorα(tnfα) may suggest infection or excessive postoperative 
inflammation81. Developments in molecular diagnostics indicate that tendon-specific biomarkers such as 
collagen degradation products and matrix metalloproteinases (MMPs) have value in predicting failure of 
tendon-to-bone healing82. Emerging technologies including elastography, quantitative MRI and 
microvascular ultrasound are being increasingly utilized to track tissue stiffness, tendon integrity and 
vascularity, thereby improving the early detection of healing aberrations83. 
 
6.4 Signs and Symptoms of Complications 
It is important to notice at early stage the abnormal manifestations after surgery, so that it will not 
develop into severe complications. Ongoing night pain, significant swelling, sudden loss of movement 
and unexplained weakness may be indicative of re-tear as well as infection or neural involvement and 
should trigger clinical review84. Fever, incision drainage, erythema, and mechanical click are all such 
warning signs that often are associated with infection, anchor pullout dislocation85. Early detection and 
management results in better outcomes and potential avoidance of revision surgery86. 

7. Management Strategies for Complications 

7.1 Conservative Interventions (Physiotherapy, NSAIDs) 

Conservative therapy is commonly the initial treatment modality for complications such as post-op 
stiffness, mild bursitis, or early tendon irritation. Structured physiotherapy targets stepwise return of 
mobility, strength and scapular control, and better outcomes are evident if it is introduced appropriately87. 
Passive stretching, manual therapy and progressive strengthening also serve to reduce stiffness and 
improve tendon load tolerance. Pharmacologic interventions such as non-steroidal anti-inflammatory 
drugs (NSAIDs) are often utilized to manage pain and inflammation, but prolonged NSAID use should 
be used cautiously due to inhibition of tendon healing88. 

7.2 Minimally Invasive Revision Procedures 
 
In cases of partial re-tears, anchor irritation or localized synovitis, minimal invasive arthroscopic revision 
procedures may be performed and offer excellent results. Symptoms can be significantly reduced, while 
maintaining tissue integrity, with arthroscopic debridement (including re-fixation of torn tendons), 
capsular release, and bursectomy89. Benefits include decreased morbidity, quicker recovery, and 
preservation of shoulder biomechanics as opposed to open revision techniques. The patients with stable 
partialthickness re-tears or slight instability may be most appropriate for MIRR90. 
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7.3 Open Surgical Revision Strategies 
 

Open revision surgery is commonly limited to the more severe complications of massive irreparable re-
tears, anchor pullout requiring reconstruction or complex instability with 

marked bone loss91. Open techniques provide more exposure and further options to do tendon transfers, 
bone grafting or prosthetic revision in the case of arthroplasty- related complications. Open revision is 
more morbid with stiffness and increased rehabilitation risk, but it is frequently the only solution for 
advanced structural failures which cannot be managed arthroscopically 92. 

7.4 Antibiotic Protocols for Infections 
 

Rapid diagnosis and specific antibiotic therapy are essential for the successful treatment of postoperative 
infections. Empiric broad-spectrum antibiotics are generally started until culture results reveal the 
causative pathogen (Sanchez et al., 2020). Staphylococcus aureus and Cutibacterium acnes infection 
requires the application of prolonged antibiotic therapy due to biofilm formation on sutures and implants 
that complicates eradication93. The antibiotic therapy, together with surgical treatment (ideally, irrigation 
and debridement) or staged revision is necessary in order to cure the patient completely for patients with 
severe infection94. 

7.5 Neurological Rehabilitation and Recovery 
 
Neurologic complications such as axillary nerve neuropraxia or brachial plexus traction injuries will need 
rehabilitation to target nerve recovery and reactivation of musculature. Treatment often consists of 
neuromuscular electrical stimulation, progressive strengthening exercises, sensory re-education and 
functional activity-trainings95. Early identification with nerve conduction studies leads to a better 
prognosis due to early institution of therapeutic treatment. The vast majority of neuropraxic injuries will 
gradually resolve over a period ranging from months to years, however, sustained deficits may necessitate 
surgical exploration96. 

7.6 Experimental Biologic Treatment (PRP, Stem Cells) 
 
Biologic treatment has been investigated as a means to improve tissue healing and minimize 
complications following shoulder repair. PRP contains concentrated growth factors which, when used as 
an adjuvant to surgical repair, can accelerate tendon healing and diminish inflammatory responses97. 
Stem cell-based treatment, particularly mesenchymal stem cells (MSCs), emerges as a promising 
approach to enhance tendon-to-bone integration by collagen organization and promote regenerative 
healing pathways98. While preliminary results are promising, additional high-quality trials are necessary 
to establish standardized protocols and long-term efficacy 99. 
 

8. Comparative Analysis Across Surgical Techniques 

8.1 Arthroscopic vs. Open Repair Outcomes 

The open repair has increasingly been replaced by arthroscopic methods because of less soft tissue 
destruction, lower postoperative pain, and an earlier rehabilitation. There are a number of comparative 
studies that show that arthroscopic surgery offers comparable if not better tendon healing compared to 
open surgeries, especially for small and medium rotator cuff tears100. Open repair still has its role in cases 
of massive tears with poor visualization or for complex reconstruction where the approach may enhance 
surgical exposure101. Still, the rates of postoperative complications, such as stiffness and infection are 
comparatively lower in arthroscopic procedures due to minimal invasive tissue manipulation102. 
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8.2 New Technologies and Complication Patterns of Suture Anchors 
 
Progress in anchor design, including all-suture anchors, bioabsorbable anchors and double-row fixation 
has affected the pattern of complications. All-suture anchors provide less bone removal and greater 
elastic load that decrease the risk of anchor pullout especially in young patients with well bone stock103. 
Bioabsorbable anchors reduce late implant-related complications, but may be related to foreign-body 
reactions or premature resorption in osteoporotic bone104. This double-row fixation restores a wider 
tendon footprint with better biomechanical stability, leading to better healing rates and less structural 
failure than single-row techniques 105. 
 
8.3 Tendon Quality and the Repair Tension Consequences 
 
Tendon quality is a major determinant of repair integrity, healing potential, and complication rates. 
Degenerative tendons with fatty infiltration and poor vascularity have a greater risk of re-tear as a result 
of impaired biological healing106. Tension of the repair also has an important role; overtightening at the 
time of fixation can compromise microvascular perfusion resulting in tendon necrosis or partial non-
union107. Tension-free repairs compared to high-tension constructs are associated with superior 
postoperative ROM, fewer re-tears and less pain in patients managed with tension-optimized repairs108. 
 
8.4 Effect of accelerated vs standard rehabilitation 
 

Rapid rehabilitation programmes focus on immediate passive or active-assisted movements to prevent 
stiffness and promote functional mobility. There is evidence for early rehabilitation resulting in 
potentially better short-term mobility at the cost of a slightly higher risk of structural failure in repairs 
under high biomechanical load109. Conventional protocols that restrict early active motion to minimize 
the risk of re-rupture result in lower rates of retear, but are associated with a higher rate of postoperative 
stiffness, especially in older patients110. This suggests that perhaps, for safety reasons during the period 
immediately following surgery to allow healing and recovery sufficient to protect the repair from 
tension, rehabilitation intensity might be best tailored to both tear size and fixation method in conjunction 
with individual healing capacity 111. 
 

8.5 Complication Rate: Meta-Analytic Comparison 
 
In a meta-analysis there is heterogeneity across procedure at the complication pattern between rotator cuff 
repair, Bankart stabilisation and arthroplasty. For rotator cuff reparation, there are compiled results 
showing a rate of complications mostly to be in the rate of 15-35% with regard to technique and 
postoperative loading protocols112. Incidence of reinjuries in Bankart repair There is a rate of recurrence 
reported between 5 and 12% for the Bankart repair with higher rates found in review studies 113 as well as 
arthroscopic stabilization for high demand athletes had greater recurrence compared to open repair 
criteria114. For shoulder arthroplasty, combined infection rates are reported as ranging from 1% to 4%, 
with instability events less than 6% depending on implant design and approach .These results from the 
meta- analyses, highlight the need for personalized surgical and rehabilitation plans, to reduce risk of 
complications across patient groups. 
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9. Gaps in Current Literature 

9.1 Limited Long-Term Outcome Studies 

The majority of published studies on complication rate after shoulder repairs have been short- term to 
mid-term follow-up studies, generally between 1 and 3 years following repair. However, such long-term 
outcomes greater than five to ten years have been poorly examined; thus little is known about the 
incidence of late-onset failures, degenerative changes and the durability of repair constructs 115. The 
absence of long-term extended follow-up studies limits the possibility to asses what would be the real 
durability of arthroscopy valve related, as well as structural remodeling over time116. 

9.2 The Case for Consensus of Complications Reporting 
 
Variability is considerable in the definition, assessment and reporting of complications among studies. 
Differences in outcomes measures, diagnostic criteria and classification systems limit the ability to 
synthesise findings across studies117. There is a need to standardize reporting guidelines on complications 
after shoulder repairs, which will allow for meta-analysis evidence of higher quality118. 
 

9.3 Variability of Surgical Technique Between Centres 

Operative technique, fixation constructs, and postoperative management vary greatly between institutions 
and surgeons which influences the reported complication rate. There have been marked differences in 
choice of technique, level of training and availability of equipment between multicenter studies and 
outcomes are not easily generalisable to other patient populations119. Such variability indicates a 
requirement for standardized clinical pathways to reduce practice variations (Evans & Stewart, 2020)120. 

9.4 Lack of Data Regarding the Aspects of Influence of Post-operative Rehabilitation  
 
While the importance of rehabilitation is widely accepted to be integral to surgical success, high-quality 
evidence directly comparing alternative rehabilitations for their impact on prevention of 
complications is sparse. There is a paucity of randomised or controlled trials that have investigated the 
issue of timing, intensity and progression of rehabilitation protocols with respect to healing 121. Therefore, 
the relative contribution of rehabilitation variables to common complications (stiffness, re-tear or 
persistent pain) continues to be under- determined 122. 

9.5 Under-reported Nervous and Vascular Complications 
 
Neurological and vascular complications after shoulder repair are uncommon, however can be under-
reported secondary to a delayed onset of clinical symptoms, diagnostic difficulty or non- dramatic 
presentation. Factors like axillary nerve neuropraxia, brachial plexus traction and vascular injury can be 
overlooked when symptoms are brief or is concurrent with postoperative pain123. A lack of detailed 
reporting has hampered understanding of the incidence and risk factors (and best management) for these 
key complications. 
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10. Future Directions 
10.1 Advances in Imaging for Early Complication Detection 

New imaging modalities are changing the means to early diagnosis of post-operative complications 
through better depiction of tendon integrity, vascularity and tissue healing. Advanced high-resolution 
MRI, microvascular Doppler ultrasound and novel quantitative MRI methods enable earlier detection of 
subtle re-tears or inflammatory changes and hardware- related problems124. Elastography is also 
becoming an established approach to measure tissue stiffness and tendon quality throughout healing in an 
effort to identify early intervention of problem prior to complications developing 125. 

10.2 Personalized Surgical Planning 
 
The future of shoulder repair appears to be towards personalized surgical decision-making which is 
influenced by patient-specific biomechanical and anatomical factors. Preoperative planning and 3D 
patient- specific instrumentation have led to more precise anchor placements, implant sizes, and tendon 
tensions during surgery126. Tailored planning could minimize structural compromises by matching 
surgical plans to patient-specific variations in tendon quality, bone density and rotator cuff 
biomechanics127. 

10.3 Implants and Tissue Scaffolds from Bio-engineering 
 
Progress in biomaterials and tissue engineering is leading the development of new generation implants 
that provide for improved tendon-to-bone healing. Bioengineered scaffolds, collagen compresses and 
biodegradable implants with growth factors are attracting attention for their regenerative healing capacity 
and to decrease retear rate128. Hybrid implant designs that provide mechanical support and biological 
stimulation may also promote integration, while reducing the immune mediated complications observed 
with classical devices129. 

10.4 Robotics and AI in Shoulder Surgery 
 
Robotic and AI systems are being introduced into orthopaedic surgery to improve accuracy, quality 
control, and reduce human error. Robotic-assisted shoulder surgeries have the potential to improve glenoid 
component placement, suture management, and soft tissue manipulation130. Predictive models, driven by 
AI, can predict complication risks using patient factors and surgical variables that will allow surgeons to 
personalize treatment plans and anticipate challenges131. These techniques have the potential to 
standardize complex procedures and optimal selection of surgical cases. 

10.5 Evidence‐Based Better Rehabilitation Protocols 
 

Rehabilitation with such factors might progress into a more personalized, data-based approach in the 
future that takes into consideration tendon biology, patient strength profile and healing trajectory. 
Wearable sensors, and motion-tracking devices and digital physiotherapy platforms can provide for 
evaluating joint motions and mechanical cues continuously; thus enhancing the provision of real-time 
feedback and adherence132. A definite experimental study would be required to determine the ideal timing 
and progression of the exercises such that they can effectively enhance rehabilitation for these patients 
while enhancing benefits such as swelling reduction, strength gain, pain relief with focusing on 
minimizing complication risk such as stiffness, re-tear and late healing. 
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11. Conclusion 

11.1  Summary of Key Findings 
This integrative systematic review elucidates the complicated universe of postoperative morbidities after 
shoulder joint reconstruction. Mechanical complications; re-tear, recurrence of instability and anchor-
related include a variety of issues but some of the most common are adhesive capsulitis, failure to heal 
between tendon and bone within tendons, as well as inflammation which influence patient outcomes. 
Infectious related complications, while being less common, still represent a type of diagnostic and 
therapeutic conundrum especially when the infections are associated with Cutibacterium acnes. Such 
‘neurovascular’ sequelae are also though rare, of clinical significance and are often underreported. 
Comparative analyses among methods highlight the influences of surgical accuracy, implant selection, 
tissue condition and postoperative rehabilitation scheme on clinical results. 

11.2  Implications for Clinical Practice 
 
The results underline the importance of interdisciplinary management in the treatment of perioperative 
distress situations. Rapid, reliable diagnosis—based on advanced imaging techniques, proven clinical 
scoring models, and new biomarkers—is a cornerstone in optimizing patient outcomes. The use of 
customized preoperative planning, careful intraoperative performance and specialized rehabilitation 
protocols to help prevent complications is valuable. Increased patient education and improved 
compliance also result in increased functional recovery. It is important for clinicians to be alert to early 
warning signs of complications to promote early intervention. 

11.3  Recommendations for Surgeons and Rehabilitation Professionals 
 

The ultimate goal for surgeons is to minimize healing complications by ensuring evidence- based 
technique selection, proper choice of fixation strategy and biologically favorable repair tensioning. The 
use of other new technologies including bioengineered implants and preoperative planning instruments 
may result in more durable repairs. Individualized programs that protect the repair and promote 
progression without early overload or unreasonably prolonged immobilization should be planned by 
rehabilitation specialists. Ongoing open communication between surgeons, physical therapists and patients 
is imperative to coordinate care—particularly in the case of those who have preexisting conditions or are 
at an increased risk for delayed healing. 

11.4  Final Remarks 
Postoperative complications due to should repair: A global n-beams-interaction model issue Post surgical 
complications associated with shoulder repair are a complex clinical problem that requires continued 
research together with technological development and interdisciplinary efforts. With advancing imaging 
and biologic therapy, and AI-integrated orthopaedic care, the role for earlier detection is increasing to 
minimize complications and enhance long-term functional outcomes. In future, focus for research should 
be on long-term follow-up, the development of uniform reporting systems and a thorough evaluation of 
rehabilitation programmes to support stronger evidence. The best hope to improve outcome in the end, is 
a precision medicine, patient-centered approach that will also reduce complication rates and enhance 
surgical success. 
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