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Intra-articular injection of autologous fat tissue in the treatment 
of patients with chronic knee pain due to osteoarthritis
Osteoartrite bağlı kronik diz ağrısı mevcut hastaların tedavisinde otolog yağ dokunun 
eklem içi enjeksiyonu

 Derya BAYRAM,1  İbrahim AŞIK,2  Güngör Enver ÖZGENCİL2

Summary

Objectives: The purpose of this study was to evaluate the safety and efficacy of autologous fat tissue injection into the knee 
joint for the treatment of osteoarthritis.
Methods: We reviewed 165 patients who received an intra-articular injection of autologous fat tissue for knee osteoarthritis. 
The efficacy of the treatment was evaluated at 1, 3, 6, and 12 months follow-up using the Visual Analogue Scale (VAS), Western 
Ontario and McMaster Universities Osteoarthritis Index (WOMAC), and Oxford Knee Score (OKS). Patients with knee arthritis 
were classified as grades I-IV according to the Kellgren-Lawrence scale (K-L). The clinical and demographic information of the 
patients, NSAIDs or opioid use, and the side effects related to the procedure were recorded.
Results: There were 62 male and 103 female patients. The mean age was 61.28±11.4 years, and the mean BMI was 26.23±4.49. 
A significant improvement (p<0.001) was observed in VAS, WOMAC, and OKS values of patients with K-L grade I-III osteoarthri-
tis. Patients with K-L grade IV osteoarthritis showed no statistically significant improvement. No serious complications were 
observed in the patients. In addition, a statistically significant decrease was found in the daily doses of paracetamol/tramadol 
and in the number of patients who continued to use NSAIDs after 12 months of follow-up.
Conclusion: The results of the study suggest that minimally manipulated autologous fat tissue injections are effective and safe 
treatment methods for patients with grade I-III knee osteoarthritis. The results may not be satisfactory in severe osteoarthritis 
due to the limited capabilities.
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Özet

Amaç: Bu çalışmanın amacı, osteoartrit tedavisinde diz eklemine enjekte edilen otolog yağ dokusunun güvenilirliğini ve et-
kinliğini değerlendirmektir.
Gereç ve Yöntem: Diz osteoartriti için intraartiküler otolog yağ dokusu enjeksiyonu yapılan 165 hastayı inceledik. Tedavi-
nin etkinliği 1, 3, 6 ve 12 aylık takiplerde Vizüel Analog Skala (VAS), Western Ontario ve McMaster Üniversiteleri Osteoartrit 
İndeksi (WOMAC) ve Oxford Diz Skoru (OKS) kullanılarak değerlendirildi. Diz artritli hastalar Kellgren-Lawrence (K-L) skala-
sına göre evre I-IV olarak sınıflandırıldı. Hastaların klinik ve demografik bilgileri, NSAİİ veya opioid kullanımı ve işleme ilişkin 
yan etkiler kaydedildi.
Bulgular: 62 erkek ve 103 kadın hasta mevcuttu. Ortalama yaş 61,28±11,4 yıl ve ortalama VKİ 26,23±4,49 idi. K-L evre I-III 
osteoartriti olan hastaların VAS, WOMAC ve OKS değerlerinde anlamlı bir iyileşme (p<0.001) gözlendi. K-L evre IV osteoart-
riti olan hastalar istatistiksel olarak anlamlı bir iyileşme göstermedi. Hastalarda ciddi bir komplikasyon gözlenmedi. Ayrıca, 
günlük parasetamol/tramadol dozlarında ve 12 aylık izlemde NSAİİ kullanmaya devam eden hasta sayısında istatistiksel 
olarak anlamlı azalma saptandı.
Sonuç: Çalışmanın sonuçları, minimal manipüle edilmiş otolog yağ dokusu enjeksiyonunun evre I-III diz osteoartriti mevcut 
hastalarda etkili ve güvenli bir tedavi yöntemi olduğunu düşündürmektedir. Şiddetli osteoartritte sınırlı iyileştirme yeteneği 
nedeniyle sonuçlar tatmin edici olmayabilir.

Anahtar sözcükler: Cilt altı yağ; diz; eklem içi; enjeksiyon; osteoartrit.
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Introduction

Osteoarthritis is an important cause of chronic knee 
pain due to degenerative changes of the joint space, 
especially in the elderly. Narrowing of the joint space, 
subchondral sclerosis, synovitis, and osteophytes are 
the most common radiological changes in patients.[1] 
The pain, which increases with activities such as walk-
ing, going uphill, and climbing stairs, usually starts in-
sidiously and impairs quality of life. The primary goal 
of treatment is to reduce pain and maintain function-
ality. Diverse pharmacological treatments are available 
for knee osteoarthritis pain, including paracetamol, 
oral/topical NSAIDs, and tramadol. Conservative treat-
ments (weight loss, physical therapy), minimally inva-
sive methods (intra-articular injections, radiofrequen-
cy ablation, etc.), and surgical arthroplasty could be 
alternative treatments for these patients. Injections of 
hyaluronic acid, PRP (Plasma Rich Platelet), corticoste-
roids, and local anesthetics offer additional but impre-
cise options for joint degeneration.[2]

Intra-articular injection of minimally manipulated adi-
pose tissue in clinical practice has started to be a novel 
approach in regenerative medicine after adipose tis-
sue is easily obtained.[3] Adipose tissue-derived mes-
enchymal stem cells have features such as self-renew-
al, differentiation, and immunomodulatory capacity 
that activate the microenvironment by secreting dif-
ferent growth factors and cytokines.[4] Standardization 
has not yet been achieved in clinical use due to the 
body area where the adipose tissue would be taken, 
the technique to be applied, and the type of stem cell 
materials to be used. Previous studies reported differ-
ent results for both pain relief and functionality after 
intra-articular injection of the adipose tissue-derived 
mesenchymal cells, which require isolation and pro-
cessing techniques.[5,6] On the other hand, fat micro-
graft can be used by injecting directly into the knee 
joint without any processing technique or manipula-
tion of lipoaspirate.[7] Information on this subject is still 
being researched. The novelty of this approach is the 
use of tissue instead of cells and avoiding processing 
and manipulation of the adipose tissue.

In this study, the purpose is to evaluate the short- 
and long-term effectiveness of autologous fat tissue 
injection, and the improvement in functionality and 
pain in patients with chronic knee pain due to osteo-
arthritis.

Material and Methods

We retrospectively reviewed 165 patients of both 
genders with grade I-IV osteoarthritis according to 
the Kellgren-Lawrence (K-L) classification and the 
American College of Rheumatology criteria [8,9] from 
June 2018 to December 2021 at Ankara University 
Faculty of Medicine, Department of Pain Medicine. 
Patients aged 40–80 years with body mass index 
(BMI) >20 kg/m² who underwent intra-articular 
injection of autologous fat tissue were included in 
the study. Patients with missing information in fol-
low-up records were excluded. Being younger than 
the age of 40, acute knee pain, severe neurological 
and psychiatric disorders, other tissue diseases af-
fecting the knee, anticoagulant therapy, malignant 
disease, corticosteroid therapy, and previous knee 
surgeries were also exclusion criteria. Patients were 
suffering from mild to severe knee osteoarthritis. 
The lipoaspiration procedure was performed with 
a blunt cannula (with a 1 mm tip attached to a 60 
ml Luer-Lock syringe) inserted through a skin inci-
sion to harvest adipose tissue from the abdomen, 
according to the Coleman technique under local 
anesthesia and intravenous sedation with 0.01 mg/
kg midazolam.[10] Preoperative antibiotic prophy-
laxis was performed with 1 g cefazolin. The patient 
was monitored for vital signs. The surgical site was 
injected with a solution including lidocaine hydro-
chloride and epinephrine. The lipoaspirate (a mean 
volume of 35–40 ml) was centrifuged at 3000 rpm 
for four minutes to collect the fat phase. Through-
out the procedure, adipose tissue was subjected to 
only slight mechanical forces, with no detrimental 
effects. After decantation and separation of the liq-
uid component, the middle-fat layer was retained 
for intra-articular injection, and the hematologic 
phases were discarded. The procedure was com-
pleted with an intra-articular injection of fat tissue. 
With the lateral approach, the osteoarthritic knee 
joint was injected with 7 to 10 ml autologous fat 
tissue volume, which did not produce high pres-
sure inside the joint and pain due to the tension of 
the joint capsule.

The procedure was fast, safe, and did not require 
stem cell expansion or manipulation. After the 
procedure, patients were prescribed oral antibiot-
ics and local cold application was recommended 
for pain.
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Demographic data and the clinical characteristics of 
the patients, procedure-related adverse events and 
complications (such as bleeding and infection), pain 
evaluation, stiffness and knee functions, pre-proce-
dure and post-procedure analgesic use were record-
ed. Patients’ functionality and pain were evaluated at 
baseline and 1, 3, 6, and 12 months after the interven-
tion. The radiological classification was made accord-
ing to the K-L scales. The intensity of pain was mea-
sured with the Visual Analog Scale (VAS) score (from 
0=no pain to 10=worst pain).[11] The functional capac-
ity of patients was assessed with WOMAC and OKS 
scores.[12,13] WOMAC is a 24-item questionnaire and 
consists of 3 subscales: pain, joint stiffness, and func-
tional status (pain 0–20, stiffness 0–8, physical func-
tion 0–68). All questions are graded on a Likert scale 
between 0–4. Higher scores on the WOMAC indicate 
worse pain, stiffness, and functional limitations. OKS 

is a 12-item questionnaire. Each question has 5 cat-
egories of answers corresponding to a score of 0 to 
4. The overall score ranges from 0 (worst) to 48 (best).

The retrospective analysis of the patient data was ap-
proved by the Ethics Committee of Ankara Universi-
ty Faculty of Medicine (protocol number: I10-652-21, 
December 2, 2021) and the study was in accordance 
with the principles of the Declaration of Helsinki.

Statistical Analysis
IBM SPSS Statistics for macOS, Version 28.0.1.0 
was used for data analysis. Data were presented as 
mean±SD and minimum–maximum or number and 
percentage (n, %) as appropriate. Wilcoxon test for 
non-parametric variables was used to compare pre-
injection to post-injection values. The correlation was 
checked with a Spearman rank-order correlation.

Table 1. Demographic and clinical characteristics of patients

Parameters Data (n) Minimum–Maximum

Total number of patients
Gender    165 
 Female    103 (62.4%) 
 Male    62 (37.6%) 
Age (year)    61.28±11.4 (40–80)
Weight (kg)    75.05±11.3  (50–115)
Height (meter)    169.19±9.3  (150–189)
Body mass index (kg/m2)    26.23±4.49  (23.01–43.70)
Smoking
 Yes 81 (49.1%)
 No 84 (50. 9%)
Knee osteoarthritis stage (Kellgren–Lawrence) 
  I 17 (10.30%)
  II 58 (35.15%)
  III 64 (38.78%)
  IV 26 (15.75%)
Disease duration (year) 7.86 ± 4.83 (1–20)
Side of the affected knee
 Right knee 27 (16.4%)
 Left knee 10 (6.06%)
 Bilateral knees 128 (77.6%)
Medication  
 Paracetamol (number of patients/mg) 101/913.03±663.5
 Tramadol (number of patients/mg) 130/50.60±128.67
 Other NSAIDs (number of patients) 86

NSAIDs: Nonsteroid antiinflammatuar drugs.  The data represent the mean value±the standard deviation.
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T-test was used to analyze the changes in the time 
for the paired data. We used the Friedman test to 
compare the severity changes in time. A probability 
of p<0.05 was considered statistically significant.

Results

The mean age of 165 participants (62 males and 
103 females) included in the study analysis was 
61.28±11.4 years. The mean BMI was 26.23±4.49. Six-
ty-nine patients had normal weight (BMI 20–24.9), 
76 patients had overweight (BMI≥25), and 20 pa-
tients were obese (BMI>30). The period of osteoar-
thritis disease ranged between 1 and 20 years. De-
mographic data and clinical characteristics of the 
patients are shown in Table 1.

The affected knees were mostly bilateral, 128 (77.6%), 
then the right knee, 27 (16.4%), and the left knee, 10 
(6.06%). Only one knee was followed up as an index 
knee. The medications used were tramadol (n=130), 
paracetamol (n=101), and other NSAIDs (n=86). 
Eighty-one patients were using the combination of 
tramadol and paracetamol.

A significant improvement (p<0.001) was observed 
in the mean VAS, WOMAC, and OKS index of patients 
with K-L grade I-III osteoarthritis during 12 months 
follow-up, as shown in Tables 2, 3, and 4.

The total WOMAC score and pain, function, and stiff-
ness subscores were statistically significantly differ-
ent from baseline at any follow-up period for patients 

Table 2. K-L stages and mean OKS values at 12 months follow-up

K-L stage (n) Baseline M1 M3 M6 M12 p

I (17) 39.70±3.15 46.17±2.27 46.35±1.83 47.05±1.88 43.70±1.68 <0.001
II (58) 32.10±5.64   41.05±5.01 42.25±4.19 41.17±4.05 37.67±4.02 <0.001
III (64) 20.85±5.00 30.46±5.19 32.54±4.76 30.79±4.78 26.87±4.64 <0.001
IV (26) 9.76±1.79 16.38±1.57 15.07±1.62 13.46±1.33 10.11±1.27 0.112
Total (165) 25.00±10.29 33.79±10.60 34.83±10.86 33.9±11.02 29.76±11.0 <0.001

OKS: Oxford Knee Score. Analysis conducted with the Wilcoxon test and Friedman Test.

Table 4. K-L stages and VAS scores at 12 months follow-up

K-L stage Baseline    M1  M3 M6 M12 p

I (17) 6.47±1.12  4.88±0.99 3.11±0.85 3.52±0.87 3.41±0.9 <0.001
II (58) 7.51±1.12 5.34±1.16 3.68±1.06 3.98±0.82 4.06±0.81 <0.001
III (64) 7.73±1.22 5.23±0.97 4.06±0.90 4.57±0.98 5.17±1.04 <0.001
IV (26) 8.69±0.92 7.69±1.12 7.03±1.03 7.80±1.16 7.76±0.99  0.078
Total (165) 7.67±1.26 5.30±1.07 3.98±1.10 4.45±1.16 4.85±1.39 <0.001

VAS: Visual Analog Scale. The data represent the mean value (standard deviation). Analysis conducted with Wilcoxon and Friedman test.

Table 3. K-L stages and WOMAC total scores at 12 months follow-up

K-L stage Baseline M1 M3 M6  M12 p p p p 
 WOMAC     0–1M. 0–3 M. 0–6 M. 0–12 M.

I 31.56±3.71 21.1±2.99 16.08±3.99 18.78±4.71 20.12±4.22 <0.001 <0.001 0.028 <0.001
II 52.10±8.37 37.7±8.77 32.36±8.06 38.44±8.47 41.04±9.23 <0.001  <0.001 <0.001 <0.001 
III 65.87±11.5 48.96±11.03 43.33±10.9 50.24±11.65 54.61±13 <0.001 <0.001 <0.001 <0.001
IV 86.76±7.29 79.07±9.62 72.36±10.4 77.76±9.66 79.48±9.7 0.131  0.258  0.237  0.349
Total  60.79±17.8 45.3±16.26 39.6±15.8 45.61±16.5 49.57±18.5 <0.001 <0.001 <0.001 <0.001

WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index. The data represent the mean value [standard deviation]. Analysis conducted 
with Wilcoxon test and T- test.
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with K-L grade I-III osteoarthritis (p<0.001). Table 5 
presented the female and male patients’ mean VAS, 
WOMAC, and OKS values before and after intra-artic-
ular autologous fat injection, separately. Gender and 
smoking did not affect the results (p>0.05).

Knee swelling was seen in 19 patients one week after 
injection and 3 patients reported the feeling of being 
unable to move their knee freely, but this symptom 
waned one month after the intervention.The total 
WOMAC score and OKS values showed a statistically 
significant negative correlation at all follow-up peri-
ods, as shown in Table 6.

While a statistically significant positive correlation 
was found between BMI and total WOMAC scores 
(p<0.001), there was a negative correlation be-
tween BMI and OKS index (p<0.001). There was a 

statistically significant decrease in the paracetamol 
and tramadol doses at the end of 12 months. Dos-
es of paracetamol were 913.03±663.5 mg/day - 
747.87±603.7 mg/day (p<0.001) before and after the 
intervention, doses of tramadol were 150.60±128.67 
mg/day - 119.09±116.43 mg/day before and after 
the intervention (p<0.001). The number of patients 
who continued to use NSAIDs after the intervention 
was 55 (p<0.001).

Discussion
The present retrospective study concluded that 
patients with K-L grade I-III osteoarthritis treated 
with intra-articular injection of autologous fat tis-
sue showed significant improvement in mean VAS, 
WOMAC, and OKS values at 1st, 3rd, 6th, and 12th 
months compared to baseline. The efficacy of the 
procedure was limited in severe disease, and there 

Table 5. Comparison of VAS, WOMAC, OKS related variables between baseline and 12-months follow-up

VAS: Visual Analog Scale.; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index; OKS: Oxford Knee Score. The data represent the 
mean value (standard deviation). Analysis conducted with the Friedman test.

Clinical score

VAS
 Female (103)
 Male (62)
 Total (165)
WOMAC pain
 Female (103)
 Male (62)
 Total (165)
WOMAC stiffness
 Female (103)
 Male (62)
 Total (165)
WOMAC function
 Female (103) 
 Male (62)
 Total (165)
WOMAC total score
 Female (103)
 Male (62)
 Total (165)
OKS
 Female (103)
 Male (62)
 Total (165)

Baseline

7.66±1.25
7.69±1.28
7.67±1.26

13±3.02
13.46±2.91
3.18±2.98

4.85±1.82
4.56±1.70
4.74±1.78

40.18±14.14 
41.09±13.03
40.52±13.70

60.37±18.53
61.49±16.6

60.79±17.81

26.58±10.34
22.38±9.71
25.0±10.29

M1

5.18±1.03
5.51±1.12
5.30±1.07

10.37±2.31
11.12±2.27
10.6±2.32

2.82±1.65
2.80±1.46
2.81±1.58

30.46±13.28
31.75±13.05
30.95±13.17

44.60±16.68
46.46±15.60
5.30±16.26

35.16±10.58
31.51±10.31
33.79±10.60

M3

3.96±1.11
4.03±1.11
3.98±1.10

8.11±2.94
8.87±2.45
8.40±2.78

1.36±1.48
1.14±1.10
1.28±1.36

27.91±12.65
29.37±12.62
28.46±12.62

38.89±16.09
40.96±15.34
39.67±15.80

36.02±10.79
32.85±10.75
34.83±10.86

M6

4.49±1.12
4.38±1.23
4.45±1.16

10.23±3.03
11.01±2.30
10.52±2.80

1.83±1.79
1.54±1.36
1.72±1.65

31.16±13.5
32.33±12.5
31.60±13.1

44.96±17.3
46.69±15.1
45.61±16.5

34.54±11.0
31.46±10.83
33.38±11.2

M12

4.87±1.37
4.82±1.43
4.85±1.39

10.91±3.1
11.6±2.50
11.19±2.9

2.58±2.20
2.17±1.84
2.43±2.08

31.7±13.4
33.2±12.9
32.2±13.2

49.1±19.1
50.5±17.4
49.6±18.5

30.9±11.1
27.8±10.7
29.7±11.0

p

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
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was no statistically significant improvement in VAS, 
WOMAC, and OKS values of patients with K-L grade 
IV osteoarthritis. Male and female gender did not 
affect the results. There was a positive correlation 
between increased disability and BMI. In this study, 
adipose tissue was not processed to separate mes-
enchymal stem cells during the intervention. The ad-
ipose tissue was separated from the hematological 
phase in an easy, accessible, single step by centrifu-
gation in a closed system. After 12 months follow-up, 
there was a statistically significant decrease in the 
drug consumption of the patients. The results of the 
current study suggested that autologous fat tissue 
injections were effective and safe treatment meth-
ods in patients with grade I-III knee osteoarthritis for 
the long- and short-term.

With aging, the ability of chondrocytes to regen-
erate decreases, and progressive cartilage loss 
develops on the joint surface over time with the 
reduction of the extracellular matrix.[14] Sponta-
neous healing of cartilage damage is difficult be-
cause the vascularization of the cartilage tissue 
is weak and bone marrow progenitor cells do not 
have direct access to the cartilage damage. In ad-
dition, knee joint cartilage is exposed to catabolic 
reactions and inflammatory processes due to vari-
ous cytokines released from synovium or chondro-
cytes.[15] Treatments such as hyaluronic acid or PRP 
(Platelet-Rich Plasma) injections reduce symptoms 
but cannot prevent the cartilage degeneration 
process. Mesenchymal stem cells (MSCs) capable 
of secreting trophic factors for differentiation and 
regeneration into cartilage are required for carti-
lage repair and can be isolated from adipose tis-
sue.[16] It’s thought that injection of intra-articular 
fat tissue managed the structural and biochemical 
changes in the cartilage with trophic and immu-
nomodulatory mechanisms.[17]

The repair mechanism was not entirely clear. The 
study of Moshref et al. [18] with 80 patients reported 
that patients treated with an injection of nonproc-
essed autologous adipose tissue showed a lubricat-
ing and healing effect on the osteoarthritic joints, 
and patients showed significant improvement in 
VAS and WOMAC scores at 3, 6, and 12 months with 
significant pain reduction and increased mobility. In 
various studies, especially with MSCs, the long- and 
short-term efficacy and safety of intra-articular adi-
pose tissue injection have been reported.[4] Russo et 
al.[19] evaluated the 1-year safety and outcome of a 
single intra-articular injection of autologous and mi-
cro-fragmented adipose tissue in 30 patients. They 
found no major complications, and the majority of 
the patients significantly improved in clinical condi-
tion compared to baseline. On the other hand, Pan-
chal et al.[20] conducted a study with patients with K-L 
grade 3 and 4 osteoarthritis (in the late stage), and 17 
patients showed significant improvements in pain 
and functional outcome measures at 12 months com-
pared to baseline with no serious adverse effects. In-
stead, Bakowski et al.[5] concluded in their study with 
37 patients that patients with knee osteoarthritis 
stage II benefited more from autologous intra-artic-
ular adipose tissue injection than patients with stage 
IV. Interestingly, they also stated that although the 
results reached the level of statistical significance, no 
clinically significant improvement was observed in 
the follow-up without categorizing them according 
to the stage of progression of osteoarthritis. Results 
of another microfragmented adipose tissue series 
(n=110 knees) showed the patients’ VAS, OKS, and 
EQ-5D scores all improved to a statistically significant 
degree at 12 months follow-up.[21] In Hudetz and Bo-
ric’s study, which differed from previous studies with 
a long clinical follow-up of up to 24 months, it was 
reported that VAS scores were significantly reduced 
at 12 and 24 months in 32 knees after intra-articular 

Table 6. Correlation of total WOMAC and OKS score

Months WOMAC total OKS Correlation coefficient      p

Baseline    60.79±17.8  25.0±10.3 -0.705 <0.001
1. 45.30±16.3 33.79±10.6 -0.693 <0.001
3. 39.67±15.8 34.83±10.9 -0.688 <0.001
6. 45.61±16.5 33.38±11.2 -0.688 <0.001
12. 49.6±18.5 29.7±11.0 -0.714 <0.001

WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index; OKS: Oxford Knee Score. Spearman’s correlation.
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injection of microfragmented adipose tissue. They 
also found an increased level of cartilage glycosami-
noglycan (GAG) content on MRI.[22] Catteneo et al.[23] 
retrospectively analyzed the safety and efficacy of 
autologous adipose tissue injection as an adjuvant 
in the arthroscopic treatment of degenerative knee 
chondropathy and concluded a significant improve-
ment in all clinical scores at 1, 3, 6, and 12 months. 
Adriani et al.[24] suggested that intraoperative use of 
autologous and nonmanipulated fat could provide a 
potential regenerative and biomechanical benefit in 
the treatment of knee osteoarthritis and showed a 
decrease in patients’ VAS and WOMAC scores (includ-
ing subscores of pain, joint stiffness, and function) 
after 12 months of follow-up compared to baseline. 
Similar to our studies, in contrast to prior adipose-
derived stem cell therapies, adipose tissue was not 
processed to separate mesenchymal stem cells, and 
therefore potentially supportive biomechanical 
functions of the fat tissue were retained in addition 
to ASCs.[24] In all previous studies, the short-term and 
long-term treatment results of adipose tissue injec-
tions (with or without manipulation or processing 
methods), whether applied as adjuvant or primary 
treatment, have been positive. Adipose tissue is an 
important source of mesenchymal stem cells. In ac-
cordance with the literature, our study also showed 
that patients with K-L grade I-III osteoarthritis treat-
ed with intra-articular injection of autologous fat 
tissue (nonprocessed/manipulated) showed signifi-
cant improvement in mean VAS, WOMAC, and OKS 
scores at 1st, 3rd, 6th, and 12th months. The use of au-
tologous and nonmanipulated fat offered a simple, 
rapid, inexpensive option with low morbidity for use 
in outpatient settings. No significant improvement 
was observed in the VAS, WOMAC, and OKS values of 
patients with K-L grade IV osteoarthritis during the 
follow-up period.

Sometimes, young people may develop knee os-
teoarthritis earlier than usual because of trauma or 
increased load on the joints due to obesity or high 
BMI.[5] While 47% of the patients were over 65 years 
of age, 46.06% were overweight and 12% were 
obese in our study. There was a positive correlation 
between disability and increased BMI. Four patients 
had a degenerative process that developed after 
trauma. In addition, there was no significant effect of 
gender and smoking on the results. Our results also 

showed a statistically significant decrease in the pa-
tients’ daily doses of paracetamol and tramadol after 
12 months follow-up, and there was a statistically 
significant reduction in the number of patients who 
continued to use NSAIDs after the intervention.

The first-choice diagnostic method for knee osteo-
arthritis is direct radiography, which may be insuffi-
cient in some cases; therefore, magnetic resonance 
imaging (MRI) is preferred in patients with instabil-
ity of the knee that indicates meniscal or ligament 
damage. However, there is no general agreement on 
when the regenerative chondral response becomes 
morphologically noticeable on MRI evaluation. Lee 
et al.[25] could not find significant cartilage regenera-
tion in MRI at 6 months after the intra-articular injec-
tion of autologous adipose tissue-derived MSCs for 
the treatment of knee osteoarthritis. Unfortunately, 
we could not follow the patients’ response to treat-
ment with knee MRI evaluation. Some authors stat-
ed that it would be appreciable at least 24 months 
after the treatment unless studied by miniaturized 
MRI equipment.[26,27]

The proliferation and differentiation abilities of MSCs 
in adipose tissue may be limited and result in insuffi-
cient healing in advanced osteoarthritis cases. In our 
study, there was a statistically significant improve-
ment in pain and disability scores in patients with K-L 
stage III osteoarthritis, but this improvement did not 
occur in patients with K-L stage IV. In contrast, Hudetz 
reported improvement in pain and clinical symptoms 
after intra-articular fat tissue injection in 85% of pa-
tients with stage III and IV knee osteoarthritis who 
were candidates for total knee replacement surgery.
[28] Although studies report a successful outcome 
of mesenchymal stem cell treatment in late-stage 
knee osteoarthritis, before the intervention, patients 
should be informed about the adverse events and 
the limited capabilities of intra-articular fat tissue in-
jection to avoid dissatisfaction. It should be known 
that total knee arthroplasty treatment might not be 
prevented in a knee with severe arthritis.[23]

The most common complications after the intra-ar-
ticular injection are pain and swelling of the treated 
knee, but this improves after cold compression and 
paracetamol. In addition, abdominal discomfort due 
to lipoaspiration and knee pain or stiffness related 
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to injection may occur during the first 2–4 weeks. 
Increased arthralgia after the procedure could be 
attributed to the inflammatory response and the 
volume effect of injectate.[29] Bistolfi et al.[3] also have 
shown that intra-articular autologous and micro-
fragmented adipose tissue injection in patients with 
knee osteoarthritis was not associated with any ad-
verse events, including chondrotoxicity. No cases of 
cancer developing after adipose tissue intra-articular 
injection have been reported.[30] In our study, 3 pa-
tients had temporary knee stiffness, and knee swell-
ing was observed in 19 patients after injection. In 
accordance with the literature, no long-term major 
complications (hematoma, infection) were observed 
in the patients.

Limitations
The retrospective nature and absence of a control 
group were the limitations of the present study. The 
VAS, WOMAC, and OKS values of the patients were 
compared before and after the procedure; therefore, 
the control group was not needed. Since the lack of 
information in patient records would increase over 
time, the follow-up period could not be extended to 
24 months and was limited to one year. In addition, 
as in previous studies, we could not follow the par-
ticipants with control knee MRI evaluation. Another 
limiting factor is the small sample size. Studies with 
larger sample sizes are needed to reach more reli-
able conclusions and make recommendations.

Conclusion
In conclusion, intra-articular fat tissue injection of-
fers a new, one-step, easily accessible, non-surgical 
treatment of degenerative knee osteoarthritis. It has 
been proven safe and potentially effective. The main 
finding of this study was that a single intra-articular 
injection of nonmanipulated autologous fat tissue in 
patients with knee K-L grades I-III osteoarthritis re-
duced knee pain and stiffness, and improved func-
tion. The degeneration ability of this procedure was 
limited in severe diseases. The first goal of knee os-
teoarthritis treatment was to reduce the patient’s 
pain and maintain functionality. In addition, no se-
rious side effects were observed in our patients. 
Although further studies would be needed on this 
subject, we thought that intra-articular adipose tis-
sue injection therapy could improve the quality of 
life in suitable patients.

Ethics Committee Approval: The Ankara University Clini-
cal Research Ethics Committee granted approval for this 
study (date: 02.12.2021, number: I10-652-21).

Conflict-of-interest issues regarding the authorship or 
article: None declared.

Use of AI for Writing Assistance: Not declared.

Financial Disclosure: This study has no funding or sponsor.

Peer-rewiew: Externally peer-reviewed.

References
1. Yılmaz Demiriz S, Sarıkaya S. Diagnosis in knee osteoarthritis 

patients and current treatment in light of guidelines. Med J 
West Black Sea [Article in Turkish]. 2021;5:115–24. [CrossRef]

2. McAlindon TE, Bannuru RR, Sullivan MC, Arden NK, Beren-
baum F, Bierma-Zeinstra SM, et al. OARSI guidelines for the 
non-surgical management of knee osteoarthritis. Osteoar-
thritis Cartilage 2014;22:363–88. [CrossRef ]

3. Bistolfi A, Roato I, Fornelli G, Sabatini L, Massè A, Fer-
racini R. Treatment of knee osteoarthritis by intra-artic-
ular injection of concentrated autologous adipose tis-
sue: A twenty four month follow-up study. Int Orthop 
2021;45:627–33. [CrossRef ]

4. Roato I, Belisario DC, Compagno M, Lena A, Bistolfi A, Mac-
cari L, et al. Concentrated adipose tissue infusion for the 
treatment of knee osteoarthritis: Clinical and histological 
observations. Int Orthop 2019;43:15–23. [CrossRef ]

5. Bąkowski P, Kaszyński J, Baka C, Kaczmarek T, Ciemniews-
ka-Gorzela K, Bąkowska-Żywicka K, et al. Patients with 
stage II of the knee osteoarthritis most likely benefit from 
the intra-articular injections of autologous adipose tissue-
from 2 years of follow-up studies. Arch Orthop Trauma 
Surg 2023;143:55–62. [CrossRef ]

6. Lubis AM, Lubis VK. Adult bone marrow stem cells in carti-
lage therapy. Acta Med Indones 2012;44:62–8.

7. Moshref S, Kaki A, Al-Hibshi A, Jamal YS. Intra-articular 
injection of autologous fat micrograft for the treatment 
of knee osteoarthritis: Preliminary experience. Life Sci J 
2014;11:55–60.

8. Kohn MD, Sassoon AA, Fernando ND. Classifications in 
brief: Kellgren-Lawrence classification of osteoarthritis. 
Clin Orthop Relat Res 2016;474:1886–93. [CrossRef ]

9. Altman R, Alarcón G, Appelrouth D, Bloch D, Borenstein D, 
Brandt K, et al. The American College of Rheumatology cri-
teria for the classification and reporting of osteoarthritis of 
the hip. Arthritis Rheum 1991;34:505–14. [CrossRef ]

10. Coleman SR. Hand rejuvenation with structural fat graft-
ing. Plast Reconstr Surg 2002;110:1731–47. [CrossRef ]

11. Kersten P, Küçükdeveci AA, Tennant A. The use of the Visual 
Analogue Scale (VAS) in rehabilitation outcomes. J Rehabil 
Med 2012;44:609–10. [CrossRef ]

12. Tüzün EH, Eker L, Aytar A, Daşkapan A, Bayramoğlu M. Ac-
ceptability, reliability, validity and responsiveness of the 
Turkish version of WOMAC osteoarthritis index. Osteoar-
thritis Cartilage 2005;13:28–33. [CrossRef ]

https://doi.org/10.29058/mjwbs.859694
https://doi.org/10.1016/j.joca.2014.04.001
https://doi.org/10.1007/s00264-020-04923-0
https://doi.org/10.1007/s00264-018-4192-4
https://doi.org/10.1007/s00402-021-03979-w
https://doi.org/10.1007/s11999-016-4732-4
https://doi.org/10.1002/art.1780340502
https://doi.org/10.1097/00006534-200212000-00017
https://doi.org/10.2340/16501977-0999
https://doi.org/10.1016/j.joca.2004.10.010


JULY 2024170

PAINA RI

13. Tuğay BU, Tuğay N, Güney H, Kınıklı Gİ, Yüksel İ, Atilla B. Ox-
ford Knee Score: Cross-cultural adaptation and validation 
of the Turkish version in patients with osteoarthritis of the 
knee. Acta Orthop Traumatol Turc 2016;50:198–206. [CrossRef]

14. Damia E, Chicharro D, Lopez S, Cuervo B, Rubio M, Sopena 
JJ, et al. Adipose-derived mesenchymal stem cells: Are 
they a good therapeutic strategy for osteoarthritis? Int J 
Mol Sci 2018;19:1926. [CrossRef ]

15. Goldring SR, Goldring MB. The role of cytokines in cartilage 
matrix degeneration in osteoarthritis. Clin Orthop Relat 
Res 2004;S27–36. [CrossRef ]

16. Chen HT, Lee MJ, Chen CH, Chuang SC, Chang LF, Ho ML, 
et al. Proliferation and differentiation potential of human 
adipose-derived mesenchymal stem cells isolated from el-
derly patients with osteoporotic fractures. J Cell Mol Med 
2012;16:582–93. [CrossRef ]

17. Hudetz D, Borić I, Rod E, Jeleč Ž, Kunovac B, Polašek O, et al. 
Early results of intra-articular micro-fragmented lipoaspirate 
treatment in patients with late stages knee osteoarthritis: A 
prospective study. Croat Med J 2019;60:227–36. [CrossRef]

18. Moshref S, Jamal S, Al-Hibshi A, Kaki A. Intra-articular in-
jection of autologous fat graft for the treatment of knee 
osteoarthritis. J Life Sci 2017;14:30–5.

19. Russo A, Condello V, Madonna V, Guerriero M, Zorzi C. 
Autologous and micro-fragmented adipose tissue for the 
treatment of diffuse degenerative knee osteoarthritis. J 
Exp Orthop 2017;4:33. [CrossRef ]

20. Panchal J, Malanga G, Sheinkop M. Safety and efficacy of 
percutaneous injection of lipogems micro-fractured adi-
pose tissue for osteoarthritic knees. Am J Orthop (Belle 
Mead NJ) 2018;47.

21. Heidari N, Noorani A, Slevin M, Cullen A, Stark L, Olgiati 
S, et al. Patient-centered outcomes of microfragmented 
adipose tissue treatments of knee osteoarthritis: An obser-
vational, intention-to-treat study at twelve months. Stem 
Cells Int 2020;2020:8881405. [CrossRef ]

22. Borić I, Hudetz D, Rod E, Jeleč Ž, Vrdoljak T, Skelin A, et al. 

A 24-month follow-up study of the effect of intra-articular 
injection of autologous microfragmented fat tissue on 
proteoglycan synthesis in patients with knee osteoarthri-
tis. Genes (Basel) 2019;10:1051. [CrossRef ]

23. Cattaneo G, De Caro A, Napoli F, Chiapale D, Trada P, Cam-
era A. Micro-fragmented adipose tissue injection associ-
ated with arthroscopic procedures in patients with symp-
tomatic knee osteoarthritis. BMC Musculoskelet Disord 
2018;19:176. [CrossRef ]

24. Adriani E, Moio M, Di Paola B, Salustri W, Alfieri A, Parisi P, 
et al. Percutaneous fat transfer to treat knee osteoarthritis 
symptoms: Preliminary results. Joints 2017;5:89–92. [CrossRef]

25. Lee WS, Kim HJ, Kim KI, Kim GB, Jin W. Intra-articular injec-
tion of autologous adipose tissue-derived mesenchymal 
stem cells for the treatment of knee osteoarthritis: A phase 
IIb, randomized, placebo-controlled clinical trial. Stem 
Cells Transl Med 2019;8:504–11. [CrossRef ]

26. Koh YG, Choi YJ, Kwon SK, Kim YS, Yeo JE. Clinical results and 
second-look arthroscopic findings after treatment with ad-
ipose-derived stem cells for knee osteoarthritis. Knee Surg 
Sports Traumatol Arthrosc 2015;23:1308–16. [CrossRef]

27. Lalande C, Miraux S, Derkaoui SM, Mornet S, Bareille R, 
Fricain JC, et al. Magnetic resonance imaging tracking of 
human adipose derived stromal cells within three-dimen-
sional scaffolds for bone tissue engineering. Eur Cell Mater 
2011;21:341–54. [CrossRef ]

28. Hudetz D, Borić I, Rod E, Jeleč Ž, Radić A, Vrdoljak T, et al. 
The effect of intra-articular injection of autologous micro-
fragmented fat tissue on proteoglycan synthesis in patients 
with knee osteoarthritis. Genes (Basel) 2017;8:270. [CrossRef]

29. Barfod KW, Blønd L. Treatment of osteoarthritis with au-
tologous and microfragmented adipose tissue. Dan Med J 
2019;66:A5565.

30. Pak J, Chang JJ, Lee JH, Lee SH. Safety reporting on im-
plantation of autologous adipose tissue-derived stem cells 
with platelet-rich plasma into human articular joints. BMC 
Musculoskelet Disord 2013;14:337. [CrossRef ]

https://doi.org/10.3944/AOTT.2015.15.0127
https://doi.org/10.3390/ijms19071926
https://doi.org/10.1097/01.blo.0000144854.66565.8f
https://doi.org/10.1111/j.1582-4934.2011.01335.x
https://doi.org/10.3325/cmj.2019.60.227
https://doi.org/10.1186/s40634-017-0108-2
https://doi.org/10.1155/2020/8881405
https://doi.org/10.3390/genes10121051
https://doi.org/10.1186/s12891-018-2105-8
https://doi.org/10.1055/s-0037-1603672
https://doi.org/10.1002/sctm.18-0122
https://doi.org/10.1007/s00167-013-2807-2
https://doi.org/10.22203/eCM.v021a25
https://doi.org/10.3390/genes8100270
https://doi.org/10.1186/1471-2474-14-337



