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ABSTRACT

BACKGROUND: Knee osteoarthritis at its early stages can be treated using several not invasive methods. The aim of
this paper is to assess the efficacy of intra-articular administration of purified adipose tissue for the treatment of knee
osteoarthritis.

METHODS: Ninety-two patients with MRI evidence of 1I-I1I grade knee osteoarthritis (Outerbridge classification) were
recruited for the study. Patients underwent a small liposuction (40-60 mL) and harvested fat was processed intraop-
eratively to obtain purified adipose tissue. The obtained product was injected into the symptomatic joint. Patients were
interviewed for clinical evaluation with VAS and WOMAC questionnaires before treatment and at 1, 3, 6, and 12 months
of follow-up. Postoperative MRI was done on a selected group of patients.

RESULTS: The treated patients group showed significant pain relief and functional recovery 1 month after the therapy
with benefits until the last follow-up (12 months). Functional recovery measured with WOMAC Score — ameliorated
from 61.5 points before the treatment to 79.5 after one month and 84 after one year. Pain — measured with VAS — signifi-
cantly decreased from 5.7 to 3.1 points after one month and 1.7 after one year. MRI images showed an evident reduction
or even disappearance of peri-lesional subchondral edema.

CONCLUSIONS: Intra-articular administration of purified adipose tissue is significantly effective in ameliorating knee
osteoarthritis symptoms with effects lasting at least 1 year.

(Cite this article as: Castellarin G, Mosca S, Micera G, Moroni A. Intra-articular administration of purified autologous adipose
tissue for knee osteoarthritis treatment. Minerva Ortop Traumatol 2020;71:93-7. DOIL: 10.23736/S0394-3410.20.03976-4)
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nee osteoarthritis (OA) is a multi-factorial

disease associated with cartilage degenera-
tion causing pain and permanent disabling symp-
toms.! Many pharmacological and surgical op-
tions are available to treat the patients to relieve
the symptoms, but the definitive solution to pro-
vide pain relief'is joint replacement. Although re-
sults are satisfying, joint replacement is an inva-
sive treatment indicated only for the last stage of
OA. Knee arthroscopy in younger patients with
mild OA is not sufficient.2 To overcome the lim-
its and the risks of invasive surgeries to treat pri-
mary OA in young patients, a wide range of non-
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invasive options are available. Pharmacological
administration of not-steroid anti-inflammatory
drugs can provide short-term patient-related ben-
efits,3 while the use of corticosteroids can worsen
the clinical picture.# Intra-articular infiltration of
hyaluronic acid is a non-invasive and repeatable
option treatment that can provide good clinical
results. Still, it has generated a lot of controversy
because of the variability of products and treat-
ment protocols, which reflects non-homogeneous
results in the literature.’

Recently, interest in regenerative medicine
has emerged to address cartilage regeneration
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milestone. The first methods attempted to collect
mesenchymal stem cells (MSCs) from differ-
ent tissue sources following cell culture expan-
sion for sequential intra-articular injection or 3D
scaffolds-enrichment.¢ The intent was to exploit
the ability of MSCs to differentiate into chondro-
cytes and promote cartilage regeneration.” How-
ever, researchers recently understood that MSCs
are an excellent clinical tool also for the ability
to release growth factors and anti-inflammatory
cytokines. The paracrine effect is likely the pri-
mary mechanism of action for in-vivo clinical
results, rather than MSCs differentiation into
tissue-specific cells.8 Moreover, European and
American regulatory impose specific limits on
cell cultures and cell modifications. Bone mar-
row and adipose tissue have become the main
sources of MSCs because of their advantage
of non-invasive harvesting and intra-operative
minimal manipulation through sterile medical
devices. Adipose tissue has become a trend in the
past few years as a source of MSCs because of
its advantage of being more abundant in MSCs
frequency.® Many studies demonstrated that
intra-articular administration of adipose tissue
derivatives is a safe, feasible, and effective ap-
proach for OA treatment.!%-12 This paper aims to
confirm these results in a large population of OA
patients, using Lipocell, a [la medical device that
purify lipoaspirate in compliance with minimal
manipulation requirements.!3

Materials and methods
Patients recruitment

From 2017 to 2018, 92 patients with symptom-
atic knee OA were recruited and underwent in-
tra-articular injection of purified adipose tissue.
Selection criterium was MRI evidence of II-II1
grade arthrosis (Outerbridge classification).
Exclusion criteria were age over 65 years, 18
< Body Mass Index (BMI) > 30 kg/m2, axial
deformity, ligament instability, algodystrophy,
synovitis, theumatoid arthritis, kissing lesions.
A group of patients underwent knee arthrscopy
for LCA reconstruction, meniscetomy, patellar
realignment, or knee osteotomy for varus or
valgus deformity alignment — and study treat-
ment was performed 40 days later. All patient
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TABLE |.— Patients demographic data (N.=92).

Characteristics Value

Age (year) 52 (range 18-65)
Gender

Male 59

Female 33
Outerbridge

I 49

11T 43
Knee

Right 54

Left 38

signed informed consent and filed WOMAC
and VAS questionnaires before treatment. A
summary of patients demographics can be seen
on Table I.

Sample collection and processing

Patients underwent a small liposuction (40-60
mL) after Klein infiltration (lidocaine 2% and
adrenaline 1 mg/mL in 500 mL NaCl 0.9% solu-
tion). Klein infiltration and liposuction were per-
formed with fenestrated blunt cannulae (Figure
1). 60-120 mL of lipoaspirated fat was collected
from abdominal subcutaneous fat. The lipoaspi-
rates were processed with Lipocell (Tiss’You,
RSM).13 According to instructions, the lipoaspi-
rate is inserted into the device where it is dia-
lyzed with a filter and washed with 300-500 mL
of NaCl 0.9%. After 3-5 minutes the lipoaspi-
rate appears cleans from blood and the washing
solution is transparent also in the outflow tube
(Figure 2); the purified lipoaspirate can be re-
covered with a 10 mL syringe from the output
connection.

Figure 1.—Liposuction performed with a fenestrated blunt
cannulae.
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Figure 2.—Lipo-aspirate treatment.

Treatment and follow-up protocol

Six mL of purified adipose tissue was injected in
the knee with an 18G needle (Figure 3). Flexion-
extension movement was executed after the infil-
tration to diffuse the product into a joint. Treated
knees were partially unloaded in the first three
days with the help of crutches. For every patient,
quadriceps strengthening and inductive magnetic
field therapy were suggested to ameliorate pain
relief and functional recovery. Return to sports ac-
tivity was postponed 30 days after the treatment.

Clinical evaluation

Patients were examined for WOMAC and VAS
questionnaire at 1, 3, 6, and 12 months after the
treatment. A selected group of 10 patients was
evaluated with MRI to observe the evolution of
the treated joint.

Statistical analysis

WOMAC and VAS scores differences with pre-
treatment values were tested with nonparametric
Wilcoxon tests.

Results

Overall, results showed a significant improve-
ment in OA symptoms in the treated population
one month after Lipocell therapy, which was
maintained until the end of the follow-up at 12
months. Knee functional recovery — measured
with WOMAC Score — ameliorated from 61.5
points before the treatment to 79.5 one month af-
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Figure 3.—The purified adipose tissue is injected in the knee

joint.
10—

8 =
<2
©
v
2
o [
=)
IS)
Ke}
©
5 4 .
©
g * * *
> 2= e

0 3 1

X X S & S
& & & & &
RS <« <« N
Q,& i o N
Q€

Figure 4—Mean functional VAS Score (N.=92) before and
after Lipocell treatment. Errors bars show SEM *p vs. Pre-
treatment <0.0001.

ter the injection. Functional recovery lasted at 3
(89.9), 6 (85.8), and 12 (84) months of follow-up
(Figure 4). Pain — measured with VAS — was
significantly reduced from 5.7 to 3.1 points at first
month of follow-up, and relief was maintained at
3(1.9), 6 (1.8), and 12 (1.7) months (Figure 5).

Out of 92 patients, 79 patients (85.9%) claimed
a satisfactory outcome after the therapy reporting
an excellent improvement both in pain relief and
functional recovery.

MRI was performed on 10 patients after 6
months of follow-up: an evident reduction or
even disappearance of peri-lesional subchondral
edema was observed in 8 patients; 9 patients
had no evidence of hemarthrosis, only 1 patient
showed a mild effusion; 1 patient showed de-
crease of the chondral lesion (Figure 6).
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Figure 5.—Mean functional WOMAC Score (N.=92) before
and after Lipocell treatment. Errors bars show SEM *p vs.
Pretreatment <0.0001.
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Figure 6.—Representative MRI scans of joint status pro-
gression after Lipocell infiltration. Right knee of 18 years
old patient with MRI evidences of cartilage lesion in the
lateral femoral condyle before the surgery, improved at 6
and 12 months. Left and central sequences are T 1-weighted,;
right sequences are T2-weighted.

Discussion

Regenerative medicine is a growing subject in
daily orthopedic practice, and point-of-care sys-
tems are blooming because of their compliance
with European and American cell therapy regu-
lations. We tested the clinical outcome of 92 pa-
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tients affected by stage II and II knee OA treated
with intra-articular administration of purified
adipose tissue with a centrifuge-independent
point-of-care medical device. We found that the
therapy is effective in ameliorating the pain and
functional symptoms after one month from the
injection; the beneficial results are maintained
until one year. MRI images showed an improve-
ment in the subchondral edema, which is one of
the leading causes of knee pain.!4 The mechani-
cal characteristics of fat tissue may provide a
cushioning effect — in a viscosupplementation
fashion — protecting cartilage surfaces from me-
chanical stress.

Moreover, adipose-derived MSCs can release
anti-inflammatory cytokines to modulate the im-
mune response towards regenerative pathways.8
Improvements at mid and late follow-up may be
due to changes in the articular environment. Ex-
ogenous MSCs can enhance the articular homeo-
stasis through the release of several molecules in
an exosome-dependent fashion, improving the
quality of synovial fluid, lowering the inflamma-
tion, and nourishing the peri-articular structures.

Our results are confirmed by several studies,
where patients were treated either with isolated
MSCs (expanded or not)!2 15 or with adipose tis-
sue derivatives.l0. 11, 16 Because of regulatory re-
strictions on cell modifications, minimally-manip-
ulated adipose tissue derivatives are becoming an
optimal, cost-effective, and reproducible therapy.

Limitations of the study

One limitation of these studies is the lack of stan-
dardization in pre- and post-treatment rehabilita-
tion programs.!7 In our study, patients performed
quadriceps strengthening and we suggested in-
ductive magnetic field therapy. Further studies
are required to assess if the use of physical treat-
ments can boost the effects of regenerative medi-
cine procedures.

Conclusions

Because of regulatory restrictions on cell modi-
fications, minimally-manipulated adipose tissue
derivatives simple to be an optimal, cost-effec-
tive, and reproducible therapy for the treatment
of early stages knee ostearthritis. More studies
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are necessary to explore all the mechanisms of
action of this innovative and autologous therapy.
Because of the positive clinical outcome at one
year of follow-up, we will observe the results at
two and even more years of follow-up to mea-
sure the duration of the efficacy of intra-articular
injection of purified adipose tissue.
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