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Introduction

Trapeziometacarpal osteoarthritis (TMC OA), also known as 
rhizarthrosis, is one of the most frequent degenerative conditions 
affecting the hand. It is characterized by progressive cartilage loss in 
the first carpometacarpal joint, synovial membrane alterations, and 
subchondral bone remodeling, ultimately leading to chronic pain 
and loss of thumb function. This disorder predominantly affects 
women between the fourth and fifth decades of life and represents 
a major cause of functional disability, limiting basic daily tasks such 
as grasping, pinching, and fine manipulation.1-4

The etiologic factors include the anatomic morphology of 
the joint, ligament laxity, repetitive microtrauma, and hormonal 
influences. Diagnosis relies on clinical examination and imaging.5-8 
From a diagnostic perspective, pain is typically localized at the 
base of the thumb and exacerbated by movements of opposition or 
pinch. Clinical maneuvers such as the Grind and Distraction tests 
are commonly used to confirm the diagnosis,3,7 while radiographic 
imaging allows classification according to the Eaton staging system, 
which divides the disease into four progressive grades.1,3,9,10
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In early stages, conservative management-manual therapy, 
splinting, and physical modalities-is the first line of treatment.11-16 
Intra-articular corticosteroids or hyaluronic acid injections may 
offer temporary symptom relief but are often associated with 
tissue atrophy or degenerative side effects.17 Other alternative 
conservative therapies are intra-articular injection of platelet-rich 
plasma (PRP)18-25 and ozone.26,27 If conservative treatments fail, 
surgery such as trapeziectomy or arthroplasty is indicated;28-37 
however, these procedures require long rehabilitation and carry 
risk of instability. Over the past decade, the focus of the scientific 
community has gradually shifted toward regenerative approaches, 
aimed not only at alleviating symptoms but also at restoring the 
biological function and homeostasis of the joint environment.

Neither traditional therapy nor surgery induces cartilage 
regeneration.20 Hence, regenerative strategies using adipose tissue-
rich in mesenchymal stem cells (MSCs)—are gaining attention.38-40 
This study evaluates ultrasound-guided microfragmented adipose 
tissue (MFAT) transplantation as a minimally invasive treatment for 
TMC OA.40-47

The Lipogems® system

Lipogems® is a closed, saline-filled system that gently 
microfragments fat tissue to ≈ 300 µm clusters, removing oil and 
debris while preserving the stromal vascular niche.48-51 The resulting 
viable graft acts as a natural bioreactor rich in pericytes and 
growth factors, supporting angiogenesis and tissue homeostasis. 
In orthopedic use, Lipogems has shown pain relief and potential 
cartilage regeneration on MRI.52-56

The purpose of the present study is to evaluate the clinical 
outcomes and safety profile of ultrasound-guided intra-articular 
injection of MFAT obtained with the Lipogems® system in patients 
affected by trapeziometacarpal osteoarthritis, treated at Image 
Regenerative Clinic (Milan, Italy) between 2018 and 2022.

Materials and Methods

Study population

A retrospective case series was conducted on 45 consecutive 
patients (36 women, 9 men; aged 41–77 years) treated at Image 
Regenerative Clinic, Milan, between January 2018 and December 
2022. Bilateral rhizarthrosis was observed in 25 patients, 
accounting for a total of 63 treated joints. Eaton staging distribution 
was: 10 stage II, 15 stage III, and 20 stage IV cases. Exclusion criteria 
included any previous hand surgery or intra-articular injection 
(corticosteroids, platelet-rich plasma, ozone) performed within 12 
months before treatment, to avoid bias in outcome evaluation.

Surgical and injection procedure

Fat harvesting was performed under local anesthesia with light 
sedation using Klein’s solution. 

A volume ranging between 10 and 60 cc of lipoaspirate was 
processed through the Lipogems® closed, saline-filled device.  
Under continuous ultrasound guidance, the processed MFAT was 
injected into the TMC joint using a 22-gauge needle, while applying 
axial traction to the thumb to optimize intra-articular distribution. 
The mean injected volume per joint was about 1 cc (range 0.5–2 
cc). No postoperative immobilization was required. Patients were 
instructed to avoid heavy loads or pinch movements for four weeks.

A personalized rehabilitation protocol was initiated two weeks 
after the injection. This included neurodynamic mobilization 
and manual therapy techniques (Kaltenborn, Mulligan) and daily 
active exercises (~10 minutes per day). Two osteopathic sessions 
per month were prescribed for six months to promote functional 
recovery and improve joint alignment.

Outcome measures

Clinical assessment included: (a) pain intensity, measured 
with the Visual Analog Scale (VAS); (b) upper-limb function, 
evaluated by the Disabilities of the Arm, Shoulder and Hand (DASH) 
questionnaire; and (c) patient satisfaction, graded on a 4-point 
Likert scale (1 = poor, 4 = excellent). All scores were collected at 
baseline, 6 months, and 12 months after treatment. For bilateral 
cases, the most symptomatic joint was used for statistical analysis.

Results

Overall outcomes

At the 6-month follow-up, satisfaction ratings were distributed 
as follows: poor = 9, fair = 31, good = 4, excellent = 1. After 12 
months, results improved substantially: poor = 8, fair = 12, good 
= 18, excellent = 7. The mean VAS score for the most symptomatic 
joint decreased from 5.3 to 2.2 (Δ = 3.1 points). Thirty-four out of 
45 patients (75.6%) achieved at least a 30-point improvement in 
their DASH score. None of the participants required surgery within 
the first year, while eight patients with persistently poor outcomes 
underwent surgical treatment during the following year. Clinical 
improvement correlated with Eaton stage but not with age Table 1. 
 
Table 1: Baseline demographic and clinical characteristics

Parameter
Stage II Eaton Stage III Eaton Stage IV Eaton

(n10) (n15) (n20)
Median age 

(yrs) 57 63.1 71.1

Sex 
(male/female) 2/8 3/12 4/16

Bilateral 
involvement 3/8 6/15 16/20

Dominant 
right hand (%) 87,5 80 93

Baseline VAS
(worst joint) 6.1 8.2 8.8
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Outcomes by disease stage

Stage II: Seven of ten patients (70%) reported excellent 
results, two were good, and one fair. Average VAS reduction was 
4.3 points, with a mean DASH improvement of 25 points Table 2. 
 
Table 2: Stage II Eaton-VAS and DASH changes

Parameter Excellent Good Fair

Patients (n) 7/10 2/10 1/10

VAS reduction (points) 4.3 3.1 2

Mean DASH reduction (points) 25 20 17

Stage III: Seven patients achieved good outcomes, five fair, and 
three poor. Mean VAS reduction reached 5.4 points among good 
responders, accompanied by an average 20-point improvement in 
DASH scores Table 3.
 
Table 3: Stage III Eaton-VAS and DASH changes

Parameter Good Fair Poor

Patients (n) 7/15 5/15 3/15

Mean VAS reduction (points) 5.4 4.2 2.3

Mean DASH reduction (points) 20 15 15

Stage IV: Ten patients reported good improvement, five 
fair, and five poor. Although the mean VAS drop was 5.3 points 
in the best responders, benefits tended to diminish over time, 
suggesting a transient effect in advanced disease stages Table 4. 
 
Table 4. Stage IV Eaton-VAS and DASH changes

Parameter Good Fair Poor

Patients (n) 10/20 5/20 5/20

Mean VAS reduction (points) 5.3 3.1 1.9

Mean DASH reduction (points) 15 13 11

Eight patients later underwent trapeziectomy with arthroplasty, 
while nine opted to repeat the Lipogems® treatment.

Adherence and complications

Follow-up adherence was excellent, with all patients completing 
both 6- and 12-month evaluations. Rehabilitation compliance 
averaged ~70%. Only minor adverse events were observed: two 
small hematomas (resolved ≤14 days) and one case of transient 
superficial radial nerve paresthesia (resolved in 40 days). No 
infections, inflammatory reactions, or major complications were 
reported, confirming the high safety profile of the MFAT procedure. 
Discussion

Ultrasound-guided injection of microfragmented adipose tissue 
(MFAT) proved to be a safe, well-tolerated, and effective minimally 

invasive treatment for trapeziometacarpal osteoarthritis. The 
best results were observed in Eaton stages II and III, where joint 
structures still retain regenerative potential. In more advanced 
stage IV cases, clinical improvement was often temporary, although 
many patients still reported meaningful pain relief and functional 
recovery for several months-making MFAT a valuable bridge 
therapy that can postpone or reduce the need for surgery.

The therapeutic mechanism of MFAT relies on its ability 
to deliver a wide array of bioactive molecules within the joint 
microenvironment. Through preservation of the stromal 
vascular niche, the Lipogems® process maintains pericytes and 
mesenchymal progenitors capable of releasing cytokines, growth 
factors, and anti-inflammatory mediators.39,51 These components 
exert paracrine effects that modulate inflammation, enhance 
angiogenesis, and support cartilage and synovial tissue homeostasis. 
The micro-clusters (~300 µm) generated by the Lipogems® device 
integrate well into the local tissue, acting as a living “bioreactor” 
that continuously promotes cellular communication and repair.52

Rehabilitation played a crucial complementary role: patients 
who adhered consistently to the physiotherapy and osteopathic 
program achieved better and longer-lasting outcomes, underlining 
the importance of combining regenerative and functional therapies. 
The study’s limitations include its retrospective design, single-
center setting, modest sample size, and absence of radiologic 
follow-up or control group. Nonetheless, the consistency of clinical 
improvement across stages II and III supports the potential 
of MFAT as an early or intermediate-stage therapy. Future 
randomized prospective trials with standardized protocols and 
MRI assessment are warranted to objectively evaluate cartilage 
regeneration and to define optimal patient selection criteria. 
 
Conclusion

Lipogems® MFAT offers a biologically active, safe, and 
minimally invasive alternative for patients with early-to-moderate 
trapeziometacarpal osteoarthritis. It effectively reduces pain, 
improves hand function, and may delay surgical intervention, 
representing an important step toward the integration of 
regenerative medicine into everyday orthopedic and hand-surgery 
practice.
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