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Abstract 

In paraplegic patients, rotator cuff tears are known to be common. Even after rotator cuff repair, 

the frequent use of crutches or wheelchairs can lead to high stress on the shoulder, increasing the 

risk of re-tear. This risk is particularly high in athletes using wheelchairs due to the intense usage. 

Recently, various tension-free interposition graft methods have been introduced to prevent bone-

to-bone contact after rotator cuff surgery. Among these, bursal acromial reconstruction using 

allodermal matrix grafts is noteworthy because the graft is positioned under the acromion, 

potentially reducing stress on the glenohumeral joint during crutch use. Thus, the authors aim to 

review the outcomes of rotator cuff repair and bursal acromial reconstruction in a 47-year-old 

female paraplegic wheelchair basketball player, alongside a literature review. 
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Introduction 

Paraplegic patients who use wheelchairs or crutches for extended periods often experience 

significant weight-bearing stress on their shoulders [1]. Due to the structure of the glenohumeral 

joint, stability relies not only on bony structures but also on the rotator cuff, which plays a crucial 

role. As a result, the prevalence of rotator cuff disorders is increasing among paraplegic patients 

[2]. Previous study have shown that the prevalence of rotator cuff tears is significantly higher in 

paraplegic patients (63%) compared to the general population (15%) [3]. However, only 10% of 

paraplegic patients underwent surgical treatment due to concerns about limitations in daily life 

activities after surgery [4]. Another study found that despite the challenging decision to undergo 

surgical treatment, rotator cuff repair and prohibiting weight-bearing for 10-12 weeks post-surgery, there was still a notable re-

tear rate of 25% [5]. 

  

Wheelchair basketball is a popular disability sport with around 30,000 players worldwide affiliated with the International 

Wheelchair Basketball Federation. It can lead to shoulder joint overload, increasing the risk of rotator cuff injuries [6]. In the 

study by Curtis, et al., 89% of the 46 wheelchair female basketball players reported shoulder pain and 33 women complained of 

shoulder pain after starting wheelchair use [7]. In wheelchair basketball players, rotator cuff repair requires extra attention to 

ensure a successful return to athletic activity, as re-tear and subsequent collision between the humerus and acromion can lead to 

a recurrence of shoulder pain. The authors believe that bursal acromion reconstruction, which does not bear the load of the 

glenohumeral joint and is not subjected to tension, is a suitable method for wheelchair basketball players. They intend to report 

the clinical results along with a literature review. 

 

Case Report 

A 47-year-old female wheelchair basketball player presented to our hospital with persistent left shoulder pain lasting for 

approximately 2 years. Her Visual Analog Scale (VAS) pain score was 8 and she reported shoulder pain that had not improved 

despite multiple steroid injections, having already been diagnosed with a rotator cuff tear at another hospital. Both the 

impingement sign and empty can sign were positive, while her range of motion was normal; however, she complained of 
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decreased performance due to pain. Preoperative magnetic resonance imaging showed a full-thickness supraspinatus tear, while 

no injury to the subscapularis or posterior cuff was observed (Fig. 1). 

 

The patient was also concerned about the approximately 3-month rehabilitation period following rotator cuff repair and had a 

reluctance towards surgery due to awareness of the high risk of re-tear. After thorough consultation with the patient, the authors 

believed that a tension-free interposition graft using allodermis would be suitable. Among various techniques, they thought that 

bursal acromion reconstruction would be the most appropriate method, as it does not affect the weight-bearing stress on the 

glenohumeral joint. 

 

Surgical Procedure 

The surgery was performed under a brachial plexus block without general anesthesia and was conducted in the beach chair 

position. A single triple-loaded suture anchor (Y-Knot® RC Anchor, ConMed, New York, USA) and two lateral knotless anchors 

(PopLock, ConMed, New York, USA) were used to perform a suture bridge repair (Fig. 2). 

 

To perform bursal acromion reconstruction after rotator cuff repair, acromioplasty was conducted to prepare the bone bed. After 

measuring the acromion undersurface, a 30 mm x 20 mm, 4 mm thick acellular human dermal allograft (Megaderm, L&C BIO, 

Seoul, South Korea) was placed on the acromion undersurface using a shuttle relay through the anteromedial portal, Neviaser 

portal and posteromedial portal with a spinal needle. Fiberwires tied at each corner were passed through the subcutaneous layer 

above the acromion and secured with knots (Fig. 3,4). 

 

Post-operative Rehabilitation and Follow-up 

An abduction brace was used for 6 weeks postoperatively. Pendulum exercises were started 1 week after surgery, passive range 

of motion exercises from 3 weeks, assisted active range of motion exercises from 6 weeks and active exercises from 12 weeks 

post-surgery. Active weight-bearing activities such as using crutches were prohibited and electric wheelchairs were used for 12 

weeks. 

 

Rehabilitation and practice games for competition were allowed from 6 months postoperatively and the patient returned to 

formal competition at 9 months post-surgery. At 12 months postoperatively, the ultrasound examination did not show any signs 

of rotator cuff re-tear or graft failure. The Visual Analog Scale pain score was 0, indicating improvement in shoulder discomfort 

experienced during games. The Constant shoulder score was 98 and the American Shoulder and Elbow Score was 90, reflecting 

satisfactory results. 
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Figure 1: A full-thickness supraspinatus tear was observed on the preoperative magnetic resonance imaging. 

 

 
Figure 2: (A) A full-thickness supraspinatus tear was observed on the arthroscopic finding. (B) A suture bridge repair was 

performed for the supraspinatus tear using one medial anchor and two lateral anchors. 

https://doi.org/10.46889/JOSR.2024.5301
https://athenaeumpub.com/journal-of-orthopaedic-science-and-research/


                        4 

 

https://doi.org/10.46889/JOSR.2024.5301                                                                  https://athenaeumpub.com/journal-of-orthopaedic-science-and-research/ 

 

 

 
Figure 3: (A) The allodermis graft at the medial corner was passed through the three medial portals using fibers through the 

lateral portal. (B) The fibers that passed medially were then threaded back laterally through the subcutaneous layer and tied 

securely.  (C) The proper placement and tension of the graft were confirmed via the scope. 

 

 
Figure 4: Postoperative magnetic resonance imaging showed the interposition graft firmly positioned on the acromion 

undersurface. 
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Discussion 

Rotator cuff tears are quite common in patients with paraplegia, but they are controversial due to the high rate of re-tear even 

after surgery. Recent studies have reported good short-term outcomes following rotator cuff repair surgery, including pain relief, 

functional improvement and increased muscle strength. However, in the medium to long term, re-tearing and recurrence of 

symptoms are frequent [5,8]. In patients with paraplegia, a longer recovery period is often needed to prevent re-tearing, making 

rotator cuff repair surgery a particularly challenging decision for wheelchair basketball players who hope to return to their sport 

quickly. Additionally, research indicating the potential for long-term recurrence of pain after surgery adds to the difficulty of 

choosing surgical treatment.  

 

In paraplegic patients, most rotator cuff tears involve the supraspinatus. Mall, et al., reported that 84% of the cases involved 

supraspinatus tears, 39% involved infraspinatus tears and 78% involved subscapularis tears [9]. This is closely related to the 

vertical stress placed on the shoulder joint due to weight-bearing through the upper body. Akbar, et al., reported a high rate of 

supraspinatus tears, with 61% in 100 paraplegic patients compared to 14% in the control group [3]. Therefore, it is essential to 

consider methods to reduce the vertical stress on the shoulder in paraplegic patients. 

 

Recently, various augmentation methods have been reported to reduce re-tear rates following rotator cuff repair surgery [10-12]. 

Among these, tension-free interposition grafts show lower failure rates due to the absence of tension. The authors believe that 

bursal acromion reconstruction, which is unaffected by axial stress on the glenohumeral joint, is a suitable augmentation method 

for paraplegic patients. In 2022, Berthold, et al., reported through a biomechanical cadaveric study that bursal acromion 

reconstruction significantly improved the maximum abduction angle, glenohumeral superior translation and subacromial peak 

contact pressure [12]. Therefore, since bursal acromion reconstruction has the effect of reducing axial forces on the glenohumeral 

joint, it can be expected to help prevent re-tearing after rotator cuff repair. 

 

Mirzayan, et al., found that after superior capsular reconstruction, when graft tears occurred on the glenoid side and the dermal 

graft remained positioned between the humerus and acromion, the outcomes were similar to those with successful healing [13]. 

In contrast, when tears occurred on the humeral side and bone-to-bone contact between the humerus and acromion occurred, 

the results were not favorable. In 2024, Seo, et al., reported a 0% graft failure rate following the use of tension-free interposition 

grafts, specifically bursal acromion reconstruction [10]. They also observed improvements in pain and function without the need 

for supraspinatus repair. Therefore, the authors concluded that in wheelchair basketball players, even if the supraspinatus re-

tears, the allodermal matrix fixed to the undersurface of the acromion will remain continuously positioned between the humerus 

and acromion. This suggests a high likelihood of maintaining improved function without pain or functional decline due to bone-

to-bone contact. 

 

Conclusion 

To assign statistical significance to the outcomes of rotator cuff repair and bursal acromion reconstruction in wheelchair 

basketball players or paraplegic patients who bear weight through their upper body, additional studies with larger case numbers 

are needed. The authors aim to report on a 47-year-old female wheelchair basketball player who, after undergoing rotator cuff 

repair and bursal acromion reconstruction, showed improved pain and clinical function without cuff re-tear, along with a review 

of the literature. 
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