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Abstract
Purpose: Micro‐fragmented adipose tissue (MFAT) has been proposed as
a promising option for hip osteoarthritis (OA). The aim of this prospective
study was to evaluate clinical outcomes of MFAT injections in patients with
hip OA.
Methods: Thirty patients (19 men and 11 women, 55.7 ± 8.2 years) with
symptomatic hip OA (Tönnis Grade 1–2) were treated with a single
ultrasound‐guided MFAT injection. Patients were evaluated at baseline and
1–3–6–12 months of follow‐up with the Visual Analogue Scale (VAS),
Western Ontario and McMaster Universities Arthritis Index (WOMAC), and
Harris Hip Score (HHS). Adverse events were also documented. MFAT
samples were evaluated for cell analysis and characterization.
Results: No major complications were reported, and only three patients failed.
The total WOMAC score significantly improved from baseline (31.2 ± 16.4) only
at 1 month (21.0 ± 14.3, p = 0.015) and 3 months (19.3 ± 15.8, p = 0.012), while
VAS and HHS scores showed a significant improvement from baseline to all
follow‐ups. The minimal clinically important difference (MCID) for the total
WOMAC score was achieved in 56.7% of patients at 6 and 12 months. Better
clinical improvement and MCID achievement were observed in mild compared
to moderate hip OA. A total of 300.000 cells derived from MFAT produced
small colonies from Day 10 (89.9 ± 61.2), increasing by Day 20 (129.9 ± 47.9).
Conclusions: A single ultrasound‐guided intra‐articular MFAT injection
represents a safe and promising option for hip OA treatment. However, the
clinical benefit was partial, and better outcomes were observed in mild
compared to moderate hip OA.

Level of Evidence: Level IV.
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INTRODUCTION

Hip osteoarthritis (OA) is one of the most common dis-
abling orthopaedic conditions, significantly affecting the
ability to perform daily activities [17]. Its prevalence is
increasing over time due to the combined effects of age-
ing, rising obesity rates, and hip injuries related to sports
across the global population [7, 25]. Nonsurgical treat-
ments for hip OA, such as physical therapy, oral medica-
tions, and intra‐articular injections of steroids, hyaluronic
acid, and platelet‐rich plasma (PRP), offer only limited
clinical benefits [2, 3, 13]. In fact, these treatments often
show unsatisfactory results, with effects diminishing over
time and varying among patients [13]. On the other hand,
total hip arthroplasty (THA), the ultimate treatment option
for hip OA [18], carries risks of failure and the need for
revision surgeries, particularly in younger patients [14, 24].
This has spurred research efforts to find new, more
effective and less invasive treatments for hip OA to delay
or avoid invasive surgery, especially in young and middle‐
aged patients with early OA [31].

Recently, mesenchymal stromal cells (MSCs) have
been proposed as a promising option for treating hip OA,
due to their immunomodulatory, anti‐inflammatory, and
paracrine effects [6, 16]. Among the various sources of
MSCs, adipose tissue is becoming the preferred option
because of the high yield of cells and pericytes that can be
obtained compared to other sources [9, 33]. Due to
stringent regulations and the high costs associated with
isolating and culturing adipose‐derived MSCs, minimally
manipulated approaches are gaining interest [11, 12].
These methods can be obtained directly on site in a one‐
step procedure with easier collection and handling [28]. Of
the available options, micro‐fragmented adipose tissue
(MFAT) has the advantage of providing a high number of
cells and growth factors without the need for expansion or
enzymatic treatment, thus preserving the integrity of both
the cells and the tissue microarchitecture [5, 8]. While
MFAT injections showed promising results to address
patients affected by knee OA, evidence on the use of this
cell‐based injectable approach for hip OA treatment is
limited [10, 15, 20, 22, 23, 32].

The aim of this prospective study was to evaluate the
clinical outcome offered by a single ultrasound‐guided
intra‐articular injection of MFAT in young to middle‐aged
patients with symptomatic mild to moderate hip OA.

MATERIALS AND METHODS

Participant screening was conducted at the outpatient
clinic of a highly specialized orthopaedic referral centre.
Treatment took place between October 2022 and
October 2023. Patients were assessed for eligibility
based on the following inclusion criteria: males and
females aged from 40 to 70 years with unilateral
symptomatic hip OA (Visual Analogue Scale [VAS]—for

pain from 4 to 8), with radiographic evidence of hip OA
(Grades 1–2 according to the Tönnis classification) or
magnetic resonance (MR) imaging findings indicative
of chondropathy and mild degeneration of the labrum,
and ability to sign informed consent. Exclusion criteria
included: patients unable to provide informed consent;
body mass index (BMI) > 35; those who undergone an
injection of another substance in the last 6 months or
surgery on the lower limb within the past 12 months;
individuals with other hip pathologies (i.e., avascular
necrosis of the femoral head, acetabular protrusion, hip
deformity resulting from dysplasia or Perthes diseases)
or systemic diseases (uncontrolled diabetes or meta-
bolic diseases, rheumatic pathologies, cancer, alco-
holics and/or drug‐addicted); patients with a history of
extensive surgery of the hip (i.e., periacetabular os-
teotomy, osteochondroplasty of the femoral head).

A total of 30 consecutive patients with symptomatic
hip OA met the inclusion criteria and were enroled in
the study. Radiographs (both anteroposterior and lat-
eral views) and magnetic resonance imaging (MRI)
were used to evaluate the treated hips at baseline. OA
severity was determined based on Tönnis grading of
the radiographs. Baseline characteristics, including
patient sex, age, BMI, affected side, symptom duration,
OA grade according to the Tönnis classification, as well
as clinical characteristics of the included patients, are
reported in Table 1. Moreover, the onset of symptoms

TABLE 1 Baseline demographic and clinical characteristics.a

Sex, male/female, n 19/11

Age, years 55.7 ± 8.2

BMI 25.8 ± 3.0

Side, left/right, n 11/19

Tobacco use, yes/no, n 3/27

Symptom duration, mean, months 29.5 ± 36.6

Previous hip intervention, yes/no, n 11/19

Tönnis OA grade, n

Grade 1 23

Grade 2 7

VAS pain 5.9 ± 1.6

WOMAC total 31.2 ± 16.4

Pain 6.0 ± 3.1

Stiffness 3.1 ± 1.3

Function 22.1 ± 12.8

HHS 68.8 ± 14.9

Abbreviations: BMI, body mass index; HHS, Harris Hip Score; mo, months; n,
number; OA, osteoarthritis; SD, standard deviation; VAS, Visual Analogue
Scale; WOMAC, Western Ontario and McMaster Universities Arthritis Index.
aData are reported as mean ± SD unless otherwise indicated.
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was 15 cases due to daily activities, 7 related to sports
activities, 7 of unknown origin, and 1 resulting from a
fall. Finally, a total of 10 patients received previous
intra‐articular injections of hyaluronic acid, and one
patient received an intra‐articular injection of steroids
within 6 months prior to the procedure.

MFAT procedure

All patients received a single ultrasound‐guided intra‐
articular MFAT injection. The procedure was completed
in one surgical session in the operating room and
performed by two orthopaedic surgeons with estab-
lished experience in hip pathologies and orthobiologic
approaches. Adipose tissue was collected from the
subcutaneous abdominal fat as previously described
[1]. Prior to fat extraction, the area was injected with a
mixture of adrenaline and lidocaine at high dilutions in
500mL of saline solution, using a disposable 17‐gauge
blunt cannula attached to a 60‐mL Luerlock syringe.
The fat was then harvested with a 13‐gauge blunt
cannula connected to a 20‐mL VacLok syringe for rapid
and minimally traumatic suction. The amount of adi-
pose tissue collected varied depending on the quantity
and quality of subcutaneous fat available in each
patient. The collected fat was immediately processed
using the Lipogems® kit (Lipogems International Spa),
as described in previous protocols [26]. The resulting
MFAT (5mL) was then transferred to a 10‐mL syringe
for patient injection. One syringe containing 1mL of the
harvested processed adipose tissue was sent to the
laboratory of the same institute for biological analyses.
The injection was performed under ultrasound guid-
ance through an antero‐inferior approach with the
patient lying supine and the hip in slight internal rota-
tion, using a 90‐mm, 18‐gauge needle.

After the procedure, patients were instructed to go
home with an elastic compression bandage on the
harvesting site, to be worn for 2 weeks. The post-
operative plan included rest and avoidance of high‐
impact physical activities and strenuous work for at
least 2 weeks, with the possible use of crutches and
progressive weight‐bearing in case of pain. Light
activities, such as using an exercise bike or engaging in
aquatic therapy, were recommended once the stitches
on the harvesting site were removed, with a gradual
return to daily and sport activities as tolerated.

Clinical evaluation

All patients underwent a clinical assessment prior to the
injection procedure and at follow‐up visits scheduled at
1, 3, 6, and 12 months. The primary outcome was
determined by the change in the Western Ontario and
McMaster Universities Arthritis Index (WOMAC) total

score from baseline to 6 months of follow‐up. This score
includes 24 items across three categories (pain, stiff-
ness, and physical function). Moreover, other scores
were used for patient evaluation, including the WOMAC
subscales, the Harris Hip Score (HHS), a 10‐item scale
assessing four areas (pain, function, deformity, and
range of motion), and the VAS for pain. A further eva-
luation of the clinical effectiveness was performed to
assess the number of patients who achieved the mini-
mal clinically important difference (MCID) for the primary
outcome (WOMAC total score) at 6 and 12 months of
follow‐up (MCID values: 6.6 and 7.7, respectively).

To evaluate the safety of the treatment, any com-
plications or adverse events were monitored and
documented at each follow‐up. Mild adverse events
were defined as the presence of significant pain or
swelling of the treated hip for at least 3 days after the
procedure, as reported by patients, while severe
adverse events were defined as any events that
resulted in death or were life‐threatening and required
hospitalization or an intervention to prevent permanent
impairment or damage.

Treatment failure was defined as the need for a
subsequent surgical or injection procedure due to
continued or worsening hip symptoms. For failed pa-
tients, the worst clinical evaluation between baseline
and the last available follow‐up was considered for the
following assessments.

Cell isolation and characterization

MFAT samples were sent to the laboratory for cell
analysis and characterization. All samples were incu-
bated with collagenase type I 0.05% w/v (Sigma‐Aldrich)
at 37°C for 1 h to isolate the stromal vascular fraction
(SVF) and then filtered through a 100 μm cell strainer
(BD Biosciences). SVF was washed with α‐MEM
(Sigma‐Aldrich) containing 15% foetal bovine serum
(FBS) and seeded in a Petri dish to evaluate its clono-
genic potential, and in a T75 flask to examine its phe-
notypic markers. To evaluate cell clonogenicity, a
colony‐forming unit‐fibroblast (CFU‐F) assay was per-
formed. To this end, 3 × 105 mononuclear cells were
plated in Petri dishes and cultured in α‐MEM supple-
mented with 15% FBS for 20 days. Colonies, defined as
clusters containing at least 50 cells, were fixed with
methanol and stained with a 2% crystal violet solution
(Sigma‐Aldrich). For phenotypic characterization, cells
derived from the MFAT were seeded in culture flasks at
a density of 20,000 cells/cm2 and expanded through one
passage in α‐MEM supplemented with 15% FBS. The
cells were then detached and resuspended in
phosphate‐buffered saline (PBS) containing 0.2%
sodium azide (Sigma) and 2% FBS. Flow cytometric
analysis was then conducted by incubating the cells for
30minutes at 4°C with the following fluorochrome‐
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conjugated antibodies: CD31, CD34, CD44, CD73,
CD105 (BD Pharmingen); CD14 and CD90 (BioLegend)
and CD45 (DAKO). Isotype‐matched controls were used
to determine nonspecific antibody binding.

Statistical analysis

All continuous data were expressed in terms of the
mean and the standard deviation of the mean; the
categorical data were expressed as frequency and
percentages. The Shapiro–Wilk test was performed to
test the normality of continuous variables. The Levene
test was used to assess the homoscedasticity of the
data. The repeated measures general linear model
(GLM) with Sidak test for multiple comparisons was
performed to assess the differences at different follow‐
up times. The Friedman test, followed by the post hoc
Wilcoxon pairwise comparison with Bonferroni correc-
tion, was used to assess the difference at follow‐up
times for ranking scores. The analysis of variance
(ANOVA) test was performed to assess the between‐
groups differences of continuous, normally distributed
and homoscedastic data; the Mann–Whitney non-
parametric test was used otherwise. The Exact method
calculation was used for nonparametric test in the
presence of small samples. The Spearman's rank
Correlation was used to assess correlations between
numerical scores and continuous data. The Pearson χ2

evaluated using the exact test was performed to
investigate relationships between grouping variables.

All statistical analysis was performed using SPSS
v.19.0 (IBM Corp.).

RESULTS

An overall significant improvement in all clinical scores
was observed (Table 2). The total WOMAC score
showed a statistically significant improvement from

31.2 ± 16.4 to 21.0 ± 14.3 at 1 month (p = 0.015), and to
19.3 ± 15.8 at 3 months (p = 0.012), while only a tend-
ency (p = 0.058) was documented at 6 months
(19.9 ± 15.8) (Figure 1), and it did not show any sta-
tistically significant improvement at 12 months
(20.8 ± 19.3). The HHS showed a statistically signifi-
cant improvement from 68.8 ± 14.9 to 81.0 ± 14.8 at
1 month (p = 0.012), to 82.8 ± 15.5 at 3 months
(p = 0.002), to 82.9 ± 14.3 at 6 months (p = 0.005), and
to 82.0 ± 18.4 at 12 months (p = 0.024) (Figure 2).
Finally, VAS pain showed a statistically significant
improvement from 5.9 ± 1.6 to 3.6 ± 1.8 at 1 month
(p < 0.0005), to 3.7 ± 2.2 at 3 months (p < 0.0005), to
3.5 ± 2.3 at 6 months (p < 0.0005), and to 4.1 ± 2.4 at
12 months (p = 0.002). Detailed values of all clinical
scores, including the WOMAC subscales at every
follow‐up, are reported in Table 2. The MCID for the
WOMAC total score was achieved in 56.7% of patients
at 6 months (60.9% for Tönnis 1 patients; 42.9% for
Tönnis 2 patients) and in 56.7% of patients at
12 months (65.2% for Tönnis 1 patients; 28.6% for
Tönnis 2 patients).

A total of eight mild adverse events occurred after
the procedure, including mild or moderate hip pain, joint
swelling and/or effusion, and injection site pain lasting
for more than three days. All of these adverse events
were treatment‐related, self‐limiting and lasted only a
few days, with none requiring a specific procedure or
hospitalization. Furthermore, two severe adverse
events, both unrelated to the treatment, were reported:
one patient underwent urgent otolaryngologic surgery
at the 1‐month follow‐up, and another patient under-
went spine surgery for lumbar stenosis 9 months after
treatment. Finally, three patients were considered
treatment failures: one patient received a hyaluronic
acid injection at 11 months of follow‐up, another patient
received both a hyaluronic acid and a steroid injection
at 11 months of follow‐up, and one patient underwent
THA at 10 months of follow‐up. All failures were pa-
tients with Tönnis 2 grade.

TABLE 2 Improvement in clinical scores from baseline.a

Outcome Baseline 1 month 3 months 6 months 12 months ANOVA

WOMAC total 31.2 ± 16.4 21.0 ± 14.3* 19.3 ± 15.8* 19.9 ± 15.8 20.8 ± 19.3 p = 0.017

WOMAC pain 6.0 ± 3.1 4.4 ± 3.3 3.5 ± 3.1* 3.7 ± 3.3 3.6 ± 3.5 p = 0.026

WOMAC stiffness 3.1 ± 1.3 2.3 ± 1.7* 2 ± 1.5* 2.3 ± 1.8 2.1 ± 1.9* p = 0.002

WOMAC function 22.1 ± 12.8 14.3 ± 10.2* 13.8 ± 11.7* 13.8 ± 11.4 14.5 ± 14.0 p = 0.029

HHS 68.8 ± 14.9 81.0 ± 14.8* 82.8 ± 15.5* 82.9 ± 14.3* 82.0 ± 18.4* p = 0.006

VAS pain 5.9 ± 1.6 3.7 ± 2.2* 3.5 ± 2.3* 3.5 ± 2.3* 4.1 ± 2.4* p < 0.0005

Abbreviations: ANOVA, analysis of variance; HHS, Harris Hip Score; SD, standard deviation; VAS, Visual Analogue Scale; WOMAC, Western Ontario and McMaster
Universities Arthritis Index.
aData are reported as mean ± SD.

*Statistically significant improvement (p < 0.05) from baseline to the follow‐up.
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F IGURE 1 Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) total score values at baseline and at follow‐up
evaluations. The horizontal black line represents the median, the box limit represents the quartiles, and the error bars represent the range.

F IGURE 2 Harris Hip Score (HHS) trend. The horizontal black line represents the median, the box limit represents the quartiles, and the
error bars represent the range.
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Further analysis was performed to determine the
parameters that influenced the clinical outcomes
at follow‐up. The severity of OA impacted clinical
outcomes, with better clinical improvement from
baseline to 12 months in patients with mild OA com-
pared to those with moderate OA in terms of total
WOMAC score (15.3 ± 20.8 vs. −5.9 ± 23.3; p = 0.042),
WOMAC pain (3.6 ± 4.3 vs. −1.4 ± 3.8; p = 0.006)
and WOMAC stiffness (1.5 ± 1.5 vs. −0.4 ± 1.9;
p = 0.019) (Figure 3). Conversely, sex, age and previ-
ous injections did not significantly influence the post‐
injectable clinical outcome.

The clonogenic potential and the phenotypic charac-
terization were performed on 16 out of the 30 patient
samples. Cells derived from MFAT samples showed the
capacity to produce a large number of small colonies,
starting from day 10 (89.9 ± 61.2) and increasing up to
20 days (129.9 ± 47.9) (Figure 4). No significant differ-
ences in the number of colonies were observed between
the two days analysed. Flow cytometry analysis showed
that all the evaluated samples were positive for typical
mesenchymal cell markers such as CD‐44, CD‐73, CD‐
90, CD‐105 and negative for haematopoietic markers
CD‐14, CD‐31, CD‐34 and CD‐45 (Figure 4).

DISCUSSION

The main finding of this prospective study is that a
single ultrasound‐guided intra‐articular MFAT injection
can represent a promising option for the management
of patients affected by symptomatic mild to moderate
hip OA. This treatment demonstrated safety, with no
severe adverse events related to the procedure and a
low incidence of mild adverse events and failures.
However, its clinical benefit was partial, with only tem-
porary improvement in the primary outcome, and
results were influenced by the severity of hip OA, with
good results mainly in mild hip OA.

The use of adipose tissue‐derived injectable prod-
ucts is gaining popularity as a possible strategy to treat
joints affected by OA. A recent systematic review of
preclinical studies on OA models documented evi-
dence of disease‐modifying effects of adipose‐derived
cell‐based therapies for the treatment of OA [23]. Some
of these preclinical studies evaluated the effect of
adipose‐derived product injections for the treatment of
hip OA. An intra‐articular injection of adipose‐derived
MSCs reduced lameness in eight lame dogs with hip
OA [30]. Similarly, a an intra‐articular injection of

F IGURE 3 Improvement (Δ) from baseline to 12‐month follow‐up of Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) total score and subscales.
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autologous adipose‐derived SVF and PRP in dogs with
hip OA documented greater improvements in function
and decrease in pain compared to placebo [27]. Fur-
thermore, an allogenic adipose‐derived MSCs injection
in dogs with hip OA reported a greater reduction of pain
and lameness compared to placebo [19]. Adipose‐
derived MSCs were also compared to PRP in dogs with
bilateral hip OA, reporting safety and effectiveness in
reducing chronic pain for both treatments, but showing
greater improvement compared to PRP treatment [21].

Among the different methods to exploit adipose
tissue‐derived MSCs, the MFAT method is emerging as
a treatment option to directly harness their biological
potential in a single‐step treatment. This approach
consists of a straightforward mechanical process that
reduces the size of adipose tissue clusters while re-
moving oil and blood residues, without causing signifi-
cant physical damage to the tissue components or
requiring the use of enzymes [26]. In this way, the
structural properties and integrity of the micro-
architecture of the original tissue are preserved [4] to
help maintain the integrity of the adipose ‘niche’ and

support the preservation of the MSC microenvironment
and their function [12] while providing a viscosupple-
mentation and lubrication effect within the joint com-
partments [29]. The advantage of preserving the native
environment of adipose tissue with MFAT was con-
firmed by an in vitro analysis: In comparison to an en-
zymatically processed lipoaspirate, MFAT released a
greater quantity of growth factors and cytokines that
are involved in tissue repair [29]. MFAT is also rich in
microvessels with a high positivity for CD146 and NG2,
two pericyte markers, suggesting a higher amount of
MSC precursors [6]. In a preclinical study on a rabbit
OA model, this approach proved promising, also com-
pared to other procedures requiring higher tissue and
cell manipulation [11].

From a clinical perspective, MFAT demonstrated
promising results, especially for knee OA [32]. A recent
systematic review of the literature included 33 clinical
studies focused on the use of MFAT to address knee
OA, documenting an overall clinical improvement and a
few minor adverse events [28]. On the other hand,
clinical evidence on the use of the MFAT approach for

F IGURE 4 (a) Tukey box plots show the number of CFU‐F at 10 and 20 days. These were obtained by seeding 300.000 mononuclear cells
derived from MFAT. (b) FACS analysis of typical haematopoietic and mesenchymal markers in a representative sample of MFAT‐derived cells.
CFU‐F, colony‐forming unit‐fibroblast; FACS, fluorescence‐activated cell sorting; MFAT, micro‐fragmented adipose tissue.
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hip OA is still limited [31]. Natali et al. conducted an
evaluation at a mean follow‐up of nearly 3 years on 55
patients previously treated with a single ultrasound‐
guided MFAT injection, documenting clinical improve-
ment in patients with mild to moderate baseline
symptoms. However, the authors reported a high failure
rate, with 10 patients requiring a new intra‐articular
injection and 17 undergoing THA, and they did not
assess the progression of improvement over time fol-
lowing MFAT treatment [20]. Similarly, Heidari et al.
conducted an observational study in patients with hip
OA, comparing a single injection of MFAT (57 patients)
with the combined use of MFAT and PRP (90 patients).
The authors documented 20 failures, defined as pa-
tients who underwent THA and reported clinical
improvement in both treatment groups at 12 months of
follow‐up, with no significant differences between the
two approaches [15]. Despite these preliminary results,
there is no prospective evidence on how patients with
hip OA respond to MFAT injection treatment over time,
and on how the baseline OA severity may influence the
clinical outcome.

This study prospectively analysed 30 patients with
mild or moderate hip OA who were treated with a single
ultrasound‐guided MFAT injection. Clinical assessment
was performed at baseline and at 1, 3, 6 and 12 months
using different clinical scoring systems to ensure a
comprehensive evaluation of each patient. First of all,
MFAT injections demonstrated safety, with no major
complications related to the procedure, and a low inci-
dence of mild adverse events. Moreover, this approach
showed clinical efficacy, reporting benefits in terms of
pain, function and symptom relief, with a statistically
significant improvement already observed one month
after the injection in all the analysed scores. The clinical
improvement remained stable up to the last follow‐up for
VAS for pain and HHS, while it lost statistical signifi-
cance after 6 months of follow‐up for the total WOMAC
score and its subscales. This benefit was influenced by
the OA severity, with better results and a higher MCID
achievement observed in patients with early hip OA. On
the other side, other demographic characteristics,
including age, sex, BMI, months of pain and previous
injections, did not influence the clinical outcome. This
study reported a failure rate of 10%, with two patients
receiving intra‐articular injections for persistence of
symptoms and only one patient undergoing THA. This
result is of value, considering that this treatment repre-
sents a therapeutic option for patients with hip OA who
do not respond to previous conservative treatments. In
this context, the rate of patients who achieved a clinically
significant improvement, exceeding the MCID, was
nearly 60% up to 12 months of follow‐up.

This study presents some limitations. First of all, the
lack of a control group, inherent to the pilot nature of this
study, hindered the possibility to prove the real efficacy of
this procedure compared to other strategies, to the

natural course of the disease, or to the placebo effect. A
further limitation is the limited number of patients, which
precluded a significant subanalysis of the factors corre-
lating with the final outcome, although the analysis
allowed for the identification of the influence of OA
severity on the clinical outcome. The transient improve-
ment in WOMAC scores represents a limitation of this
treatment, which yielded better results in patients with
mild OA compared with those with moderate OA. Future
studies should further investigate this aspect in larger
cohorts to confirm the influence of OA severity on the
response to MFAT injections. Finally, the study did not
include imaging assessments, which could have allowed
for the identification of possible effects of MFAT on the
progression of OA, and it investigated only the intra‐
articular use of MFAT without exploring its intraosseous
application. Despite these limitations, the results of this
study are relevant, demonstrating that MFAT can be a
valuable treatment option in clinical practice for patients
with symptomatic hip OA who do not respond to other
conservative therapies, especially in early hip OA. The
promising results of this study should encourage further
high‐level research with a larger patient population,
including imaging evaluations and longer follow‐ups, as
well as comparisons with placebo and other injectable
options, to better understand the therapeutic potential of
MFAT injections for the treatment of hip OA.

CONCLUSIONS

A single ultrasound‐guided intra‐articular MFAT injec-
tion can represent a promising option for the manage-
ment of patients affected by symptomatic hip OA. This
treatment demonstrated safety, with no severe adverse
events related to the procedure and a low incidence of
mild adverse events and failures. However, the clinical
benefit was partial, with only 57% of patients achieving
the MCID for the total WOMAC score at 6 and
12 months, and better outcomes were observed in
patients with mild compared to moderate hip OA.
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