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Objective: The aim of this study is to investigate the effect of intra-articular hyaluronic acid 

administration in active football players complaining of knee pain after sports activity. Efficacy 

and safety profiles of intra-articular hyaluronic acid and time needed for football players to 

recover and restart sports activity were examined.

Methods: Clinical data of active football players reporting knee pain after sports activity were 

included in this retrospective study. All patients who received an intra-articular injection at time 

0 and after 2 weeks were included in the study. Patients underwent laboratory examination, knee 

X-ray, ultrasound, and clinical examination before receiving the intra-articular injection. Effu-

sions or cysts were drained before injections. Lequesne index score, pain visual analog scale 

(VAS) score, and patient’s global assessment score were recorded at time 0 (day of the first 

injection), 1 and 2 days after the first injection, at 2 weeks (day of the second injection), and at 

follow-up visits. Only data from patients completing the follow-up were analyzed.

Results: Data from 17 patients were analyzed: 16 males and one female, of which three were 

professional players (two males and one female) and 14 were nonprofessional players. The mean 

age of patients was 39.8±11.8 years. Two patients (one male and one female) showed joint effu-

sion. Two patients reported relevant joint pain after injection that regressed without any medi-

cation. At the first week, all parameters examined indicated improvement that was maintained 

until the end of follow-up. One day after the first and second injection, patients reported a slight 

increase in pain VAS score, which was not statistically significant, and the pain resolved after 1 

day. All patients successfully restarted playing after the first injection within 3.1±2.0 days and 

kept playing after the second injection following our indication (1 day of break).

Conclusion: The use of a medium-molecular weight hyaluronic acid in football players 

affected by knee osteoarthritis seems efficacious and safe and resulted, in our experience, a 

stable improvement of symptoms; moreover, it allowed a rapid restart of sports activity. Larger 

studies on larger populations are needed to confirm these findings.
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Introduction
Active football players may experience a limitation in their recreational/agonist activity 

due to knee pain, especially after sporting activity. The relationship between OA and 

repeated traumas is also well-known.1,2 Repeated small traumas involving joints may 

result in cartilage lesions and joint instability, concurring to precocious development 

of OA.3 In this sense, sports activity may represent a cause of repeated traumas and 

therefore a cause of precocious OA. Several studies had reported how sports such as 

football may represent a cause of early-onset OA, especially after major traumas in 
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the dominant or nondominant leg, involving usually knee, 

ankle, and hip joints.3 Athletes affected by knee pain usually 

continue practicing their sports, often with difficulties and 

decrease in quality of performance. Intra-articular hyaluronic 

acid treatment represents a well-known therapeutic option for 

the management of OA.4–6 Several studies have reported on 

the good efficacy and safety profiles of intra-articular hyal-

uronic acid and its effects on the various joints affected by 

OA, such as hip, ankle, shoulder, and above all knee.7–9 As a 

side effect, several studies have reported how in the hours or 

days following the intra-articular injection of hyaluronic acid 

some patients may experience a transient pain in the injected 

joint.10 Usually, this pain is reported as transient and regresses 

without any need of medications. The use of intra-articular 

hyaluronic acid has not been reported for professional ath-

letes, but has only been reported for patients affected by 

symptomatic OA, independent of the cause of OA. A major 

attention has been recently given to platelet-rich plasma for 

intra-articular and peri-articular or intra-lesional use,11–13 

but still we lack data regarding the use of hyaluronic acid in 

professional athletes. Interestingly, OA is a common finding 

in former professional athletes and early-onset OA may be 

found in active professional athletes,2,3 but no data regarding 

the use of hyaluronic acid have been reported till now. In this 

study, we aimed to investigate the efficacy and safety profiles 

of intra-articular hyaluronic acid in active football players 

with symptomatic knee pain and to establish whether it may 

represent a suitable therapeutic option for managing OA at 

the early stages and consequent algofunctional impairment.

Methods
This is a multicentric, retrospective study. Outpatients’ data 

from the rheumatology operative unit of San Pietro Fatebene-

fratelli Hospital, ANTIAGE sports medicine ambulatory, 

and Villa Stuart radiology department in Rome, Italy, were 

evaluated, and only data of active football players complain-

ing of monolateral knee impairment were taken into account 

for the eventual inclusion in this study.

Eligible patients were as follows: active football players 

who were 18 years of age and older with knee pain evaluated 

clinically and a consequent radiological examination of affected 

knee. Selected patients underwent a laboratory examination 

(erythrocytes sedimentation rate, C-reactive protein, uric acid, 

complete blood count) that was commonly performed before the 

injection of hyaluronic acid. Similarly, only data from patients 

who underwent knee ultrasound examination before injection 

were taken into account, while effusion or cysts was drained 

before intra-articular injection. Only data from patients showing 

grade I–II knee OA according to Kellgren–Lawrence classifica-

tion were analyzed independently from pain VAS (1–10 scale).

Excluded from the study were patients affected by a dif-

ferent form of arthritis other than OA involving knee or other 

joints, patients less than 18 years of age, and patients with 

a history of allergic reaction to hyaluronic acid. All patients 

who received an intra-articular dose of medium molecular 

weight (800–1,200 kDa) hyaluronic acid, SINOVIAL HL 

8 mg/mL (IBSA Pharma Inc., Lugano, Switzerland), 2×2 

mL/vial for each injection, at time 0, and after 2 weeks were 

included for data analysis. For all patients, pain VAS score 

was recorded at time 0, 1 day after the first infusion, 2 days 

after the first infusion, at 2 weeks (day of the second infu-

sion), 1 day after the second infusion, 2 days after the second 

infusion, and at 4, 12, and at 24 weeks, respectively. Index of 

severity of OA was expressed as Lequesne index score,14 and 

PGA (1–10 scale)15 was performed at baseline, at 1 week, and 

at 4, 12, and 24 weeks. Data of evaluations performed 1 and 

2 days after each injection were obtained by phone interview. 

Only patients who completed follow-up were included for 

further data analysis. All data were gathered and analyzed to 

determine if hyaluronic acid was effective and safe for the 

treatment of algofunctional impairment in active football 

players affected by knee OA. Statistical significance of all 

observed parameters vs baseline values was evaluated. The 

study was approved by the Institutional Review Board of 

San Pietro Fatebenefratelli Hospital, and a signed informed 

consent was obtained from all subjects in accordance with 

the Declaration of Helsinki and its subsequent modifications.

Results
Data from 17 active football players were analyzed in this 

study. Demographic characteristics of patients are reported in 

Table 1. The group of patients whose data were analyzed was 

composed of 16 males and one female. This inhomogeneity of 

Table 1 Demographic characteristics and knee osteoarthritis 
characteristics of patients entering the study

Clinical characteristics Evaluation (mean ± SD)

Pain VAS 5.1±2.8

Lequesne index 4.0±3.8
PGA 4.4±2.9
Symptom duration (years) 2.8±2.6
KL grade 2.1±0.5

Cases, n
Joint effusion 2 (1 m, 1 f)
Baker’s cyst 0

Abbreviations: f, female; KL, Kellgren–Lawrence; m, male; PGA, patient’s global 
assessment; VAS, visual analog scale.
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distribution of the two genders is to ascribe the sociocultural 

factors, as football is a sport more common among males.16 

Mean age of patients was 39.8 years. Three patients were 

professional football players, while 14 patients practiced 

football for recreational purposes. Of the 14 nonprofessional 

players, two were formerly professional players. Baseline 

disease characteristics of patients are also reported in Table 1. 

Kellgren–Lawrence grading of knee OA attested on low levels 

(2.1 mean value), but interestingly duration of symptoms was 

not short (2.8 years as mean value). Two patients (1 male and 

one female, both professional players) showed joint effusion 

during ultrasound examination of the knee, which was drained 

before injection. No patients showed Baker’s cysts. Change in 

parameters (pain VAS, PGA, and Lequesne index scores) (Fig-

ure 1) after 1 week of follow-up was found to be significant 

when compared with baseline values (P<0.05). Two weeks 

after baseline injection, a second injection was administered. 

At 4 weeks of follow-up, all parameters exhibited further 

improvement that was found to be significant when matched 

with baseline values (P<0.05). After second day of each injec-

tion, a transient increase in pain VAS score was observed, but 

it did not reach statistical significance (Figure 2). All patients 

restarted practicing sports in a short time (2.1±2 days), and 

their physical activity was not burdened by adverse events; 

instead, it was characterized by symptom relief. Assessments 

revealed that findings at weeks 12 and 24 remained invariant 

starting from week 4 as shown in Figure 1.

Discussion
Hyaluronic acid for knee OA represents a common thera-

peutic option. The use of intra-articular hyaluronic acid in 

active sports players remains a controversial issue, and no 

scientific reports on its use are available till now in scientific 

literature. In this study, we aimed to investigate the effects 

of the use of hyaluronic acid in active football players com-

plaining of knee pain. In our experience, hyaluronic acid 

administered in knee joints of active football players affected 

by OA resulted in a rapid relief of symptoms in terms of 

pain and functionality of the affected knee. Hyaluronic acid 

allowed not only symptom relief but also a rapid restart of 

sports activity, and this was especially relevant in profes-

sional players who involved in sports activity frequently and 

found it challenging. This is the first report on the use of 

intra-articular hyaluronic acid in active football players with 

knee OA, and it adds evidence on the efficacy and safety of 

this therapeutic option. Whether intra-articular hyaluronic 

acid only results in symptom relief and a rapid restart of 

sports activity or its cyclic use may also reduce the risk 

of developing early-onset OA remains to be investigated. 

This hypothesis can only be confirmed with further close 

follow-ups of athletes, and a longitudinal study can reveal 

whether some of the athletes will develop OA. Furthermore, 

we plan to recruit athletes from other sports fields and study 

the influence of hyaluronic acid treatment on their quality 

of life and sports activities.

Figure 1 Pain VAS, PGA, and Lequesne index scores at baseline, 1 week after the first injection, and at 4, 12, and 24 weeks after the first injection.
Note: All parameters observed were found to be statistically significant when matched with baseline already after 1 week, and the statistical significance was maintained 
until the end of follow-up (P<0.05 for all parameters).
Abbreviations: PGA, patient’s global assessment; VAS, visual analog scale.
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Conclusion
The use of intra-articular hyaluronic acid in active football 

players with knee OA seems to be effective and safe and 

allows a rapid restart of sporting activity in both profes-

sional and nonprofessional players, independent of the 

severity of symptoms and radiological classification. Larger 

studies with longer follow-up times are needed to confirm 

the consistency of these findings and to explore if the use 

of hyaluronic acid may exert protective effects on the pro-

gression of disease.

Abbreviations
OA, osteoarthritis; PGA, patient’s global assessment; VAS, 

visual analog scale.
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