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Abstract

Background: Partial-thickness supraspinatus tears and long-
head biceps tendon pathology, including tenosynovitis, are
common causes of shoulder pain and functional impairment.
When conservative management fails, arthroscopic surgery is
frequently recommended. Biologic therapies—particularly
adipose-derived mesenchymal stem cells (AD-MSCs)—are
emerging as minimally invasive regenerative alternatives.

Case: A 50-year-old male business development manager
sustained an acute left-shoulder injury while twisting with a
10-kg lawn-mower catcher. He developed significant
functional limitations, including restricted shoulder elevation,
inability to reach behind his back, nocturnal pain, and reduced
work capacity. Conservative treatments—including
osteopathy, acupuncture, and corticosteroid injection—
provided only transient relief. Baseline MRI demonstrated a
10-mm articular-surface partial-thickness supraspinatus tear,
long-head biceps tenosynovitis, and subacromial bursitis.
Surgical repair was scheduled.

The patient underwent culture-expanded autologous
adipose-derived MSC therapy. A structured rehabilitation
program was implemented, consisting of light exercises during
the first two weeks followed by progressive strengthening. At

14-week follow-up, the patient reported approximately 80%
clinical improvement, returned to full work duties after only
six days off, and cancelled the planned surgery. Follow-up
MRI demonstrated healing of the supraspinatus tear with
resolution of biceps tenosynovitis and subacromial bursitis.

Conclusion: This case demonstrates clinically meaningful
improvement with MRI-documented healing of a partial-
thickness supraspinatus tear, long-head biceps tendinitis, and
subacromial bursitis following culture-expanded AD-MSC
therapy, effectively avoiding shoulder surgery. Controlled
studies are warranted to further evaluate efficacy and
reproducibility.

Keywords: Adipose-derived mesenchymal stem cells;
culture-expanded MSCs; partial-thickness rotator cuff tear;
supraspinatus tendon; long-head biceps tenosynovitis;
subacromial bursitis; orthobiologics; magnetic resonance
imaging; regenerative medicine; shoulder surgery avoidance.
Introduction

Rotator cuff tears (RCTs) are common musculoskeletal
conditions whose prevalence increases with advancing age,
often reflecting progressive tendon degeneration rather than
acute injury alone [1]. Many RCTs remain asymptomatic;
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however, when symptoms develop, patients may experience
significant shoulder pain, weakness, and functional limitation
affecting daily activities and quality of life [2]. Conventional
non-operative treatments, including physiotherapy and
subacromial  corticosteroid  injections, can  provide
symptomatic relief but do not address the underlying tendon
pathology and often yield only short-term benefits [3].

Importantly, current non-surgical strategies are largely
palliative, targeting pain modulation and functional
compensation rather than restoring tendon structure or
reversing degenerative changes. As a result, symptom
recurrence and progressive tendon deterioration are common,
particularly in chronic and biologically compromised tears.

Chronic rotator cuff tears demonstrate limited intrinsic
healing capacity, making spontaneous structural repair
unlikely and frequently leading to recommendations for
surgical intervention in symptomatic cases [4]. Despite
advances in surgical techniques, re-tear rates and incomplete
tendon-bone  healing remain substantial challenges,
particularly in degenerative and chronic tears, and surgical
outcomes may be suboptimal in older patients or those with
poor tendon quality [5].

These limitations have driven increasing interest in
regenerative medicine strategies, including platelet-rich
plasma (PRP) and mesenchymal stem cell (MSC)-based
therapies, aimed at enhancing biological tendon repair rather
than relying solely on mechanical fixation or symptom control
[6]. Preclinical studies have demonstrated that MSCs can
promote tendon regeneration through paracrine signaling,
modulation of inflammation, and improved tendon—bone
interface healing [7]. Emerging clinical evidence suggests that
stem cell-based therapies may improve pain, function, and
structural healing in selected patients with rotator cuff tears,
offering a promising biologic alternative or adjunct to surgical
repair [8].

Rotator cuff tears are associated with a biologically
compromised tendon—bone interface and reduced local
regenerative  capacity. Reduced  concentrations  of
mesenchymal stem cells at the greater tuberosity have been
demonstrated in symptomatic rotator cuff tears, suggesting an
intrinsic impairment in tendon healing [9]. This has led to
increasing interest in biologic augmentation, with clinical
studies showing improved pain and functional outcomes
following autologous bone marrow—derived cell therapies
[10]. Randomized controlled trial data further support the
potential benefit of bone marrow concentrate, alone or
combined with platelet products, as a non-surgical
regenerative treatment for rotator cuff tears [11].

Copyright: ©
2026 Hassan Mubark”

Case Report
Patient and Injury

A 50-year-old right-handed business development manager
injured his left shoulder when twisting with a 10-kg lawn-
mower catcher, hearing an audible snap and fearing
dislocation.

Symptoms

* Inability to lift arm above 90°

* Difficulty reaching behind his back

* Severe nocturnal pain

* Pain with lifting and reduced work capacity

Baseline MRI Findings

* 10-mm supraspinatus articular-surface partial-thickness tear
* Long-head biceps tenosynovitis

* Subacromial bursitis

* Mild glenohumeral joint (GHJ) and acromioclavicular (ACJ)
osteoarthritis, labral fraying, loose body

Intervention: Culture-Expanded AD-MSC Therapy

Adipose tissue was harvested, and mesenchymal stem cells
(MSCs) were culture-expanded using the following protocol.
After obtaining informed consent, abdominal subcutaneous
adipose tissue was collected by a qualified plastic surgeon
under sterile conditions. The harvested lipoaspirate was
washed and enzymatically digested using collagenase (0.2
U/mL). The resulting stromal vascular fraction (SVF) was
isolated by density-gradient centrifugation and subsequently
plated for culture expansion. Cells were cultured in
Dulbecco’s Modified Eagle Medium (DMEM) supplemented
with 10% human platelet lysate (HPL) to promote MSC
proliferation. The cells were expanded to approximately 90%
confluency over a period of just under six weeks, after which
they were cryopreserved until the scheduled treatment date.

On the day of administration, the cryopreserved cells were
thawed, washed, and filtered under sterile conditions, then
resuspended in Hartmann’s solution supplemented with 10%
HPL and prepared in syringes for injection. Cell counts were
determined manually using a haemocytometer, and cell
viability was assessed by trypan blue exclusion dye assay.

Ultrasound-guided injections performed:

1. Intra-articular GHJ: 50 million MSCs + platelet-rich plasma
(PRP) + soluble hyaluronic acid (HA) to protect the joint and
slow the progression of mild osteoarthritis

2. Supraspinatus tendon substance directly into the tear: 25
million MSCs + PRP (figl) and vid 1

3. Subacromial bursa: 25 million MSCs + PRP

4. Biceps tendon sheath: 25 million MSCs + PRP

5. Subscapularis tendon: 25 million MSCs + PRP
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Figure 1. Ultrasound-guided injection of mesenchymal stem cells into a supraspinatus
tendon tear, demonstrating accurate needle placement (green arrow) within the defect.

Video 1 demonstrating stem cells into the supraspinatus tendon tear under ultrasound guidance. (***click here for video)

Outcomes
Clinical Outcomes at 14 Weeks

A structured rehabilitation program was implemented, consisting of light exercises during the first two weeks followed by
progressive strengthening

* ~80% pain and function improvement

* Returned to full work duties

* Surgery was cancelled

MRI Findings at 14 weeks (Fig.2)

* No visible supraspinatus defect

* Minimal residual insertional interstitial signal
* Resolution of subacromial bursitis

"..—'\
Subacromial bursitis ~. \ Resolution of bursitis

Healing of supraspinatus tear with
tendon regeneration

Figure 2. Coronal T2-weighted MRI at 14 weeks post—culture-expanded mesenchymal stem cell therapy, demonstrating
supraspinatus tendon healing with resolution of subacromial bursitis.

* Resolution of long-head biceps tenosynovitis with normal tendon continuity and groove position (Fig.3)
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Figure 3. Coronal T2-weighted MRI pre-treatment and at 14 weeks post expanded
mesenchymal stem cell therapy, demonstrating resolution of long-head biceps tenosynovitis.

Discussion

Rotator cuff tendons are prone to degeneration due to
limited vascularity and a reduced intrinsic regenerative
capacity, resulting in poor healing responses following injury
and a tendency toward fibro-scar formation rather than true
tendon regeneration [12]. This biological limitation underpins
the high failure and re-tear rates observed with both
conservative care and surgical repair, particularly in
degenerative supraspinatus pathology [13].

Regenerative medicine strategies aim to biologically
augment tendon repair by providing cellular and molecular
signals that promote neotendon formation rather than
mechanically inferior scar tissue [14]. Mesenchymal stem
cells (MSCs) have emerged as a promising modality due to
their paracrine activity, immunomodulatory effects, and ability
to influence tenocyte differentiation and extracellular matrix
remodeling [15].

In parallel, platelet-rich plasma (PRP) delivers a
concentrated milien of growth factors that support
angiogenesis, cellular recruitment, and matrix synthesis,
making it a logical biological adjunct for tendon healing [16].
The combined use of MSCs and PRP is hypothesised to exert
synergistic effects, whereby PRP enhances stem cell viability
and signaling while MSCs provide sustained regenerative cues
within the damaged tendon environment [17].

In the present case, a partial-thickness supraspinatus
tendon tear demonstrated both clinical improvement and
radiological evidence of tendon healing following a single,
ultrasound-guided, non-surgical injection of combined
autologous stem cells and PRP [18]. Importantly, this
regenerative response was accompanied by complete
resolution of associated subacromial bursitis, suggesting that
the biologic intervention addressed not only the tendon defect
but also the inflammatory peritendinous milieu [19].

The resolution of subacromial bursitis is clinically
relevant, as bursitis is a major contributor to pain,
impingement symptoms, and functional limitation in rotator
cuff disease, and its persistence often predicts poor outcomes
with standard conservative therapies [20]. The ability of
biologic therapy to simultaneously modulate inflammation and
promote structural repair highlights a potential advantage over
isolated physical therapy, corticosteroid injection, or
analgesic-based approaches.

This case builds upon our previously published world-first
report of complete MRI-confirmed healing of a full-thickness,
retracted supraspinatus tendon tear treated non-surgically
using expanded autologous adipose-derived stem cells,
achieving an outcome comparable to surgical repair [21].
While the current case involves a partial-thickness tear, it
reinforces the concept that biologic tendon regeneration is
achievable across the rotator cuff disease spectrum, from
early-stage partial tears to advanced full-thickness retracted
pathology. Together, these cases support the evolving
paradigm that selected rotator cuff tears can be biologically
healed rather than mechanically repaired.

Despite the encouraging outcomes, limitations include the
single-case design and the absence of histological
confirmation of neotendon formation, which restricts
generalisability and mechanistic certainty [12]. Nevertheless,
adherence to established regulatory frameworks and biologics
reporting standards strengthens the clinical relevance of these
findings [20].

Conclusion

Culture-expanded AD-MSC therapy resulted in marked
clinical improvement and MRI-confirmed healing of the
supraspinatus tear and long-head biceps pathology, thereby
avoiding the need for surgery. Larger, controlled clinical
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studies are required to validate and extend these promising
findings.

Patient Consent: Written informed consent was obtained
for publication.
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