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Abstract

Rotator cuff tears combined with chondropathy pose a significant treatment challenge due to the dual nature of tissue dam-

age. Traditional surgical methods often address one issue at a time, which can lead to less effective outcomes. However, re-

cent advancements in regenerative medicine,  particularly with adipose-derived mesenchymal stem cells  (AD-MSCs),  pro-

vide a promising alternative for simultaneously addressing both conditions. Building on the success of orthobiologic treat-

ments in knee joints, this study investigates similar therapies for the glenohumeral joint with reparable cuff tears. This case

report  details  the treatment of  a  patient  with a  rotator cuff  tear  and concurrent  chondropathy using intra-articular  injec-

tions  of  autologous adipose  tissue,  emphasizing the  procedure,  clinical  outcomes,  and implications  for  future  therapeutic

strategies.
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Introduction

Rotator cuff  tears,  which are common musculoskeletal  injuries,  often occur together with chondropathy,  leading to pain,  re-

stricted movement, and functional impairment. Non-surgical treatments, such as lifestyle changes, physical exercises, medica-

tions,  therapeutic physical  interventions and intra-articular injections are primary strategies for managing this condition [1].

These methods are cost-effective and carry minimal risk, though surgical treatments become more effective as the disease pro-

gresses.

Although a multitude of surgical options exists for management of massive rotator cuff tears, rotator cuff repair for reparable

tears and superior capsular reconstruction (SCR) for irreparable tears appears to be the most consistent regarding clinical out-

comes [2].  Debridement and biceps tenotomy or tenodesis  may be a  viable  option in the most  elderly,  low-demand patients

with limited functional goals [3].

Debridement procedures of the rotator cuff are usually labeled ‘‘salvage procedures’’ or ‘‘limited goals surgery’’. They are indi-

cated for elderly patients with irreparable tears and limited functional expectation, after failure of nonoperative management.

The risk of failure for rotator cuff repair after surgery are increased fatty infiltration of tissue, decreased acromio-humeral dis-

tance, smoking, BMI, bone size of the rotator cuff tear and increased tension on the repair [4, 5].

The discovery of the first cytokine produced by adipose tissue with systemic actions, leptin, led to the re-classification of adi-

pose  tissue  as  an  endocrine  organ  [5].  Numerous  additional  adipokines  have  been  subsequently  identified,  including

adiponectin,  omentin,  and  resistin,  all  produced  by  adipocytes.  The  adipokines  play  central  roles  in  the  regulation  of

metabolism. Adipose tissue also releases pro-inflammatory mediators, including IL-6, TNF-a, IL-1b, IL-8, and MCP-1, which

drive inflammation [6, 7]. It is believed that these cytokines are released by the non-adipocyte cells found in the adipose depot.

Adipose tissue is composed mainly of mature adipocytes,  though all  adipose depots have considerable cellular heterogeneity.

The heterogeneous population of cells includes preadipocytes, pericytes, endothelial cells, smooth muscle cells, fibroblasts, he-

matopoietic progenitor cells, an array of mature immune cells (B and T-lymphocytes, macrophages, myeloid cells) and ASCs

(adipose tissue-derived mesenchymal stem cells). These cells make up a communication network that regulates the activity and

function of adipose tissue depots [8].

Like other MSCs, ASCs produce a vast array of soluble mediators and extravascular vesicles (microvesicles) that can alter the bi-

ology of cell and tissues and mediate therapeutic effects in vivo. ASCs can influence the biology of target cells through products

of  the secretion of  free macromolecules or the production of  extracellular  vesicles.  The soluble trophic macromolecules pro-

duced  by  ASCs  are  composed  of  a  broad  array  of  cytokines,  chemokines  (both  pro-inflammatory  and  anti-inflammatory),

adipokines, antioxidative molecules, pro-angiogenic factors, anti-apoptotic factors, growth factors (VEGF, HGF, FGF, IGF-1),

brain-derived neurotrophic factor (BDNF), interleukins (IL-1Ra, IL-6, IL-7, IL-8, IL-11). The medium from ASC cultures, de-

noted as conditioned medium, which contains all of the macromolecules secreted from ASCs (differentiated or not to a specific

cell  lineage), is considered a cell-free therapy for disease. In addition, several studies have demonstrated that the ASC condi-

tioned media effectively mediates therapeutic benefits [8].ASCs are under investigation as a therapy for a variety of human dis-

eases across the globe. For clinical applications, two strategies are being explored, the infusion of either autologous or allogene-

ic ASC. Autologous transplantation of ASCs is considered safer; however, the use of allogeneic cells offers the potential for a

universal donor approach in which multiple patients with readily available, fully characterized, and optimized ASC are used for

treatments [8].

SVF (stromal  vascular  fraction)  and ASCs have been investigated as  an osteoarthritis  therapy in several  clinical  trials  [9-11].
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While the outcomes from these trials have been mixed, autologous ASCs have been shown to be safe and offer some improve-

ment in disease-associated pain. Many patients have experienced improvements in pain, function, mobility and overall quality

of life on various clinical questionnaires after SVF and ASC administration into the affected joints [8].

Building on the success of autologous orthobiologic therapies in knee joints, recent studies have evaluated similar treatments

for the glenohumeral joint [12,13]. Orthobiologic therapies, particularly those using adipose-derived mesenchymal stem cells

(AD-MSCs), show significant potential due to their promising results [14].

Rotator cuff tear and chondropathy both significantly impair shoulder function and quality of life: the first impacts the tendons

and muscles around the shoulder, the second affects the cartilage within the joint causing pain, stiffness and functional limita-

tions. The coexistence of these conditions complicates treatment, often requiring a multifaceted approach [15]. AD-MSCs have

emerged as a powerful tool in regenerative medicine due to their ability to differentiate into various cell types, secrete anti-in-

flammatory factors, and promote tissue repair [16].

As demonstrated by Kim YS et al injection of adipose-derived MSCs loaded in fibrin glue during rotator cuff repair could signif-

icantly improve structural outcomes in terms of the re-tear rate. Although still in the early stages of application, MSC augmenta-

tion of surgical rotator cuff repair appears useful for providing an adequate biological environment around the repair site [17].

Case Report

A 50-year-old female presented with a six-month history of increasing shoulder pain, restricted range of motion and functional

impairment.  She had no notable  medical  history  and reported no history  of  recent  trauma.  In consideration of  a  potentially

arthroscopic rotator cuff repair questions about her life-style such as BMI, smoking and osteoporosis [18] were made in order

to determine the prognostic  factors that  predict  rotator cuff  healing after  surgical  repair  and to integrate these factors into a

scoring system such as the Rotator Cuff Healing Index (RoHI) [19].

Physical examination revealed tenderness over the greater tuberosity, weakness in shoulder abduction and external rotation, ro-

tator cuff test such as Jobe test for supraspinatus and Neer test for impingement signs were positive, but no signs of biceps ten-

dinitis were found. The shoulder was stable.

Magnetic Resonance Imaging (MRI) confirmed a partial-thickness tear of the supraspinatus tendon (Figure 1) with retraction

and moderate chondropathy of the acromioclavicular and glenohumeral joint (Outerbridge grade 2) [20]. An X-ray was per-

formed to initially  diagnose glenohumeral  arthritis  (Kellegren-Lawrence grade 2)  [21].  Initially  a  conservative treatment was

considered due to her age, sex, BMI Given the dual pathology, the patient was considered suitable for our novel regenerative ap-

proach using AD-MSCs.

Informed consent, including the use of medical and personal data, was obtained from the patient prior to treatment. The study

was approved by the Ethics Committee of Mater Olbia Hospital, Italy. The Constant-Murley score (CMS) was used for preoper-

ative and postoperative assessment [22], and shoulder pain intensity was measured using the visual analog scale (VAS) [23].

The patient was positioned supine, and a small incision was made in the abdominal area under general anesthesia. A solution

of saline and epinephrine was injected into the subcutaneous fat tissue of the abdomen. Anesthetics were avoided due to their

cytotoxic  effects  on human mesenchymal  stem cells  [24].  After  a  9-minute  wait,  approximately  60  mL of  adipose  tissue  was

manually extracted. The lipoaspirate was processed using the PureGraft system (Figure 2).

The arthroscopic procedure for rotator cuff repair (RCR) was then performed with knotless suture anchors. After completion,
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the processed fat was injected into the joint through a posterior-lateral approach with a sterile needle (Figure 3).

The patient's hospitalization lasted for 2 days. No complications were reported. After 2 weeks, the skin suture removal was per-

formed during an outpatient visit. After 4 weeks of sling immobilization, following the standard RCR protocol, shoulder joint

mobilization and muscle strengthening exercises were initiated and continued for at least 2 weeks. Gradual return to light activi-

ties and sports was allowed based on individual tolerance.

Figure 1: Cuff tear on MRI

Figure 2: Intraoperative fat harvesting

Figure 3: Intraoperative ADMSCs injection



5 Journal of Orthopaedics and Bone Research

ScholArena | www.scholarena.com Volume 5 | Issue 1

Results

The patient was assessed at 1, 3 and 12 months post-injection in our orthopedic outpatient clinic. At month 1, we just checked

the clinical condition and the pain level.

Significant improvements were observed in pain levels (Visual Analog Scale), shoulder function (Constant-Murley Score) and

range of motion at month 3. By the 12-month mark, the patient reported significant enhancement in daily activities and was

able to resume light occupational duties without discomfort. We reported CMS, VAS and ROM on tables 1, 2 and 3. Shoulder

abduction showed the most significant improvement, as anticipated. No adverse events were noted, suggesting the safety and

feasibility of AD-MSC therapy.

Table 1: CMS at T0, T1, T2

Baseline T1 (3 months) T2 (12 months)

48 71 86

Table 2: VAS at T0, T1, T2

Baseline T1 (3 months) T2 (12 months)

53 13 4

Table 3: ROM at T0, T1, T2

Baseline T1 (3 months) T2 (12 months)

Abd 100°, Flex 105°, IR 65°, ER 40° Abd 110°, Flex 120°, IR 70°, ER 45° Abd 155°, Flex 160°, IR 75°, ER 60°

Discussion

The initial findings from this case report offer valuable insights into the potential benefits of adjunctive adipose cell therapy for

managing rotator cuff tears. The notable reduction in pain scores and improved range of motion are consistent with previous

research emphasizing the regenerative potential  of  adipose-derived cells  in tissue repair.  Due to their  high proliferation rate,

multipotency, and relative ease of isolation from various tissues, AD-MSCs are highly promising for promoting the healing of

the tendon-bone junction [25]. The proposed mechanisms of action for AD-MSCs include their ability to differentiate into car-

tilage and bone and their immunomodulatory properties [26].

Limitations of the study

Adipose  tissue  depots  are  complex  physiologic  environments  central  to  cellular  activities,  including  energy  metabolism,  en-

docrinology, and immunity. Adipose tissue is a heterogeneous population of cells. Research indicates that both the heteroge-

neous SVF and the more homogeneous culture-expanded ASCs have therapeutic potential in regenerative medicine and possib-

ly applications in tissue engineering. While the biologic properties of ASCs are still being understood, the cells are under clini-

cal investigation in human trials for an array of diseases. However, a deeper understanding of the therapeutic potential of SVF

or ASC-derived subpopulations, the secretome produced by the cells and the immunomodulatory capabilities may permit the

isolation of application-specific ASCs. However, investigators must address several considerations regarding ASCs, including

developing  standardized  methods  for  cell  isolation,  culture  conditions,  proliferation,  differentiation  and  characterization

methodology, and ensure safety and efficacy. Donor-to-donor variation significantly impacts the biologic and therapeutic po-

tential of both SVF and ASCs regarding their differentiation, growth, and therapeutic effectiveness. More research into the im-



6 Journal of Orthopaedics and Bone Research

ScholArena | www.scholarena.com Volume 5 | Issue 1

pact of donor characteristics such as age, BMI, health status, environmental factors, ethnicity, and gender will allow for a deep-

er understanding of the therapeutic potential of ASCs.

This case report describes the application of AD-MSCs in a patient with a rotator cuff tear and chondropathy, highlighting the

potential of this treatment approach over a 12-month follow-up period.

Conclusions

The use of intra-articular AD-MSCs offers a promising therapeutic option for patients with rotator cuff tears and concurrent

chondropathy. This case report demonstrates the feasibility, safety, and potential efficacy of this treatment, paving the way for

further research and clinical applications in regenerative orthopedic medicine.

Further prospective studies with larger sample sizes are needed to validate these findings and explore the long-term benefits of

this  combined  approach  in  managing  rotator  cuff  tears.  Based  on  these  positive  outcomes,  we  are  conducting  an  additional

case-control study at the same institute involving 61 patients. This study aims to further evaluate the effects of AD-MSCs on ro-

tator cuff tears and chondropathy, using a more extensive patient cohort and a comprehensive assessment protocol. The ongo-

ing research will  provide  valuable  insights  into  the  long-term benefits,  safety,  and overall  efficacy  of  AD-MSC therapy,  con-

tributing to the optimization of treatment strategies for these challenging conditions. Future research should address these limi-

tations through larger prospective studies with longer follow-up periods and rigorous methodologies to provide more robust

evidence on the comparative effectiveness of these treatment approaches.
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