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Abstract: An irreparable rotator cuff tear is a challenging condition to treat and various treatment 

modalities are being introduced. Medialization in the partial repair method has the limitation of 

exposing the tuberosity, while tension-free biologic interpositioning tuberoplasty using acellular 

dermal matrix (ADM) has the limitation of exposing the humeral head. The authors believe that by 

combining these two techniques, it is possible to complement each other’s limitations. Therefore, 

they propose a surgical method that combines medialization and biologic interpositioning 

tuberoplasty for addressing these constraints. 
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Introduction 

Large to massive rotator cuff tears pose a challenging condition, and various treatment methods 

have been proposed [1–3]. Among them, partial repair is a convenient technique that can be 

performed without the use of additional synthetic tissue, yielding favorable outcomes. However, it 

has the drawback of a high retear rate [4]. In an effort to overcome this, Lee et al. reported reducing 

the retear rate by medializing the footprint attachment site [5]. Nevertheless, this procedure also has 

the limitation of not adequately covering and exposing the humerus greater tuberosity footprint 

[1–3]. 

Among various surgical procedures, superior capsular reconstruction (SCR) is one of the most 

commonly employed techniques. In order to address the drawbacks associated with the use of the 

Tensor Fascia Lata in the origin technique and to circumvent donor site issues, the method utilizing 

acellular dermis matrix (ADM) has become increasingly popular in recent times [1,6]. 

However, the SCR technique inevitably poses the risk of graft failure as it involves connecting 

the glenoid and humerus. Mirzayan et al. and others have reported satisfactory outcomes by 

performing a biologic tuberosity interpositioning solely on the humerus tuberosity when graft 

failure occurs on the glenoid side. They based their findings on favorable results similar to patients 

with healed grafts [7,8]. However, a limitation of the biologic tuberosity is that it exposes the 

humerus head. 

Therefore, as the application sites of medialization repair and biologic tuberosity are separate, 

combining these procedures is believed to complement the limitations of each technique. The 

authors aim to introduce this surgical method with the expectation that it can address the 

shortcomings of each procedure when used in combination. 

Surgical Technique 

All patients underwent the application of regional anesthesia, and the procedures were 

performed in the beach chair position. After performing diagnostic arthroscopy, intraarticular 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 February 2024                   doi:10.20944/preprints202402.0631.v1

©  2024 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202402.0631.v1
http://creativecommons.org/licenses/by/4.0/


 2 

 

single-row repair using the in-box technique was conducted up to Lafosse classification IV 

subscapularis tear. For Lafosse classification V subscapularis tear, a double-row repair was 

performed using the out-box technique. 

When the biceps was preserved, anterior cable reconstruction using the biceps was performed.3 

Subsequently, the medialization position was determined for the appropriate tension-free repair of 

the retracted cuff tendon. Single-row repair was conducted using 2-3 medial anchors. Following this, 

the most anterior and posteriorly tied FiberWire strands were left in place for biologic tuberoplasty 

(Figure 1). 

  
(A) (B) 

Figure 1. (A) The arthroscopic examination of a 72-year-old female reveals findings consistent with a 

massive rotator cuff tear. (B) Footprint medialization and single-row repair were performed using 

two suture anchors, and three pairs of FiberWire sutures were left for the biologic tuberoplasty 

procedure. 

Subsequently, the anterior-posterior and medial-to-lateral distances of the exposed tuberosity 

were measured. After medialization, the remaining gap was addressed by securing the medial side 

of a 4mm-thick acellular dermal matrix (BellaCell; Hans Biomed Corporation, Daejeon, Korea) using 

the residual tissue. Subsequently, a biologic interpositioning tuberoplasty was performed utilizing 

the suture bridge technique. (Figure 2) 
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Figure 2. The remaining FiberWire sutures from the medial row and acellular dermal matrix (ADM) 

were interpositioned, and biologic tuberoplasty was performed using the suture bridge repair 

method. 

Postoperative management 

All patients wore a shoulder abduction brace for 6 weeks post-surgery. Pendulum exercises 

commenced at 1 week post-surgery, and passive joint exercises were gradually initiated from 2 

weeks post-surgery, with restrictions ensuring no more than 120 degrees of forward elevation and 

30 degrees of external rotation until 6 weeks post-surgery. Assisted active joint exercises began at 6 

weeks post-surgery, followed by active joint exercises at 8 weeks post-surgery, and resistive 

strengthening exercises at 12 weeks post-surgery. Progressive open and closed chain exercises were 

implemented, allowing for gradual return to sports activities by the 6-month postoperative mark. 

Case 

A 71-year-old female patient presented with persistent pain and muscle weakness over several 

months, leading to a surgical consultation. Preoperative magnetic resonance imaging (MRI) revealed 

a massive rotator cuff tear. (Figure 3A) Surgical intervention involved medialization rotator cuff 

partial repair and biologic tuberoplasty using acellular dermal matrix (ADM). Postoperative MRI 

demonstrated full coverage from the humeral head to the tuberosity (Figure 3B). 
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(A) (B) 

Figure 3. (A) On preoperative MRI of a 72-year-old female with a massive rotator cuff tear, findings 

reveal a large-sized acromial spur and retracted cuff tear. (B) Postoperative MRI shows the 

medialization and repair of the cuff tendon (arrow), as well as the presence of biologic 

interpositioning tuberoplasty (arrowhead). 

At the 6-month follow-up, the patient exhibited satisfactory results with pain relief and 

regained full range of motion (Figure 4). 

  

Figure 4. A satisfactory outcome was observed at 6 months post-surgery, with the patient 

demonstrating active full range of motion. 

Discussion 

Large to massive rotator cuff tears are known to be challenging to treat due to chronic tendon 

wear, severe retraction, and significant fatty degeneration of the muscles [9,10] It is known that 

attempting to repair severely retracted tendons with excessive tension is closely associated with a 

high rate of re-tear. Therefore, methods aimed at reducing tension, such as footprint medialization 

repair, have been reported to decrease re-tear rates [5,11] However, although medialization partial 

repair reduces re-tear rates, complete prevention of re-tear is still not possible. Additionally, because 

exposure of the humerus greater tuberosity (GT) cannot be addressed, preventing bone-to-bone 
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contact between the GT and acromion, there is a drawback in that pain relief or functional 

improvement cannot be expected. 

Mirzayan et al. introduced biologic interpositioning tuberoplasty to prevent inevitable re-tears 

occurring in Superior Capsular Reconstruction (SCR) and reported satisfactory outcomes [7,8]. Seo 

et al. also reported a re-tear rate of 0% by simultaneously performing biologic interpositioning 

tuberoplasty and bursal acromial reconstruction. They observed prevention of bone-to-bone contact 

between the greater tuberosity (GT) and acromion, along with an increase in acromiohumeral 

distance, resulting in pain relief and functional improvement [12] However, one drawback of 

biologic tuberoplasty is that it positions tissue from the medial aspect of the footprint rather than 

from the glenoid, leaving the medial aspect of the humeral head exposed. Additionally, for severely 

retracted tendons, adhesiolysis and medialization often allow for adequate repair. Since the repair 

locations of medialization and biologic tuberosity do not overlap and complement each other in 

terms of exposed areas, both techniques were applied together, resulting in complete resolution of 

humeral exposure post-surgery. 

SCR can address humeral exposure by connecting from the glenoid to the humeral head, but it 

cannot completely resolve the complication of re-tears. Moreover, re-tears occurring at the GT site 

lead to unfavorable clinical outcomes, making the postoperative risk higher than that of biologic 

tuberosity. Performing only biologic tuberosity in groups where partial repair is possible has 

limitations, as it not only leaves the disadvantage of humeral head exposure but also eliminates the 

potential secondary functional improvement expected with successful partial repair. 

Even with simultaneous medialization and biologic tuberosity procedures, complete 

prevention of re-tear in the medialized tendon is not guaranteed. However, in cases where tendon 

re-tear does occur, biologic tuberoplasty maintains an interpositioned state between the GT and 

acromion. This suggests that compared to SCR or medialization alone, biologic tuberosity can 

mitigate the risk of re-tear and potentially lead to better functional improvement by promoting 

healing of the medialized tendon (Table 1). Therefore, I believe that further comparative studies 

involving more case outcomes are necessary. 

Table 1. Comparative analysis of four surgical procedures. 

 Medialization SCR BT Medialization + BT 

Repair area GT medial side Glenoid ~ GT GT All 

Exposure area GT None GT medial side None 

Retear rate High Moderate Low Low 

SCR; superior capsular reconstruction, BT; Biologic tubeoplasty, GT: greater tuberosity. 

In summary, the combined use of medialization and biologic interpositioning tuberoplasty 

serves as a surgical approach that complements the limitations of each technique. Due to the 

anatomical improvements in various areas compared to standalone procedures, better pain relief 

and functional enhancement are anticipated. 
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