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ABSTRACT
Soccer players are susceptible to repeated trauma that could lead to a precocious development of knee
osteoarthritis (OA). Intra-articular hyaluronic acid (IA-HA) injections have been proposed as a valid treatment
for knee OA. Objectives: To describe the effects of IA-HA injections and oral collagen supplementation in a
female soccer goalkeeper playing in Italian Women’s Serie A with secondary OA in her knee. Design: Case
report. Setting: The athlete underwent three IA-HA injections (1 per week for 3 weeks in a row) together with
oral collagen supplementation for one month. Treatment outcomes were evaluated using five scoring scales.
Results: One week after the first IA-HA injection all the scores improved. One week after the second injection,
compared with the first week, two scores improved, two remained the same, and one worsened. One week
after the third injection, compared with the second week, all the scores worsened. At one month, compared
with the third week, one score remained the same and all the others worsened. From baseline to one month,
three scores improved, one remained the same, and one worsened. Conclusions: In our study, IA-HA
injections and oral collagen supplementation showed short-term effects on pain and functional impairment
for knee OA.
Keywords: Knee osteoarthritis; Intra-articular therapy; Hyaluronic acid; Oral collagen supplementation;
Female soccer player.
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INTRODUCTION
Soccer is a high-contact and high-impact sport in which players often develop acute or chronic injuries,
particularly potential injuries in the joints (Wu et al., 2017). Repeated small traumas involving joints may result
in cartilage lesions and joint instability, concurring to a precocious development of knee osteoarthritis (OA)
(Aicale et al., 2018; Dvorak, 2011; Gouttebarge et al., 2014; Krajnc et al., 2010).
Knee OA is a common, slowly progressive and often disabling joint disorder among adults characterized by
cartilage degeneration and inflammation that may result in impaired activity and daily function and early
retirement (Altman et al., 2016; Bannuru et al., 2014; Cheng et al., 2012). Joint pathologies, such as meniscal
tear, ACL o PCL injury or valgus-varus axis deviation, can cause symptoms and lead to a rapid progression
of cartilage injury (Aune et al., 2014).
Several studies have reported how sports such as soccer may represent a cause of early-onset OA,
especially after major traumas in the dominant or nondominant leg, involving usually knee, ankle, and hip
joints (Krajnc et al., 2010). Several studies have reported that up to 19–29% of soccer players develop OA,
which seriously affects their careers (Drawer and Fuller, 2001). Active soccer players may experience a
limitation in their activity due to knee pain, especially after sporting activity (Migliore et al., 2018). Athletes
affected by knee pain usually continue practicing their sports, often with difficulties and decrease in quality of
performance (Migliore et al., 2018). Therefore, the prevention of knee injuries, the maintenance of knee joints
and the early detection and diagnosis of knee OA are crucial for soccer players (Elleuch et al., 2008; Takeda
et al., 2011; Tarantino and Brancaccio, 2019; Wu et al., 2017).
No generally accepted therapy is available that alters the course of OA, and the therapy is directed at
reducing pain and improving function (Altman et al., 2016; Bannuru et al., 2014). Medications including
nonsteroidal anti-inflammatory drugs (NSAIDs), acetaminophen, duloxetine, opioids, topical NSAIDs and
capsaicin are effective in reducing symptoms (McAlindon et al., 2014). Intra-articular injections can be carried
out using corticosteroid (da Costa et al., 2016), hyaluronic acid (HA) (He et al., 2017), ozone (Raeissadat, et
al., 2018), plasma rich in growth factor (Sánchez et al., 2012), and platelet-rich plasma (Ayhan et al., 2014).
Most of these treatments are able to reduce pain in the short-term, after single-administration both in intraarticular and peri-articular musculoskeletal problems (Vazquez et al., 2019; Sirico et al., 2017). Physical
therapies have also been investigated regarding knee OA (Nouri et al., 2019; Raeissadat et al., 2018).
In knee OA, HA is reduced both in molecular weight and concentration. For this reason, IA-HA is nowadays
the most common treatment for knee OA or cartilage degeneration, and it has been proposed to provide
shock absorptive, chondroprotective, and anti-inflammatory effects within the knee (Creamer et al., 1994;
Maheu et al., 2019; Moreland, 2003; Wu et al., 2017). HA also plays a role in traumatic energy dissipation
and lubrication and it is capable of decreasing nerve impulses related to OA pain. (Bahrami et al., 2020;
Tasciotaoglu and Oner, 2003). Evidence suggests that HA has significant short-term efficacy (≤6 months)
for treating knee OA pain. IA-HA therapy was found to be an effective and safe short-term treatment option
for pain due to knee OA, resulting to be more efficacious than NSAIDs, IA-corticosteroids and IA-placebo
(Bannuru et al., 2015). IA-HA treatment showed significant improvement from baseline pain (Miller and Block,
2013); however, the relative effectiveness of the long-term use of IA-HA through repeat courses of treatment
remains to be determined.
Several studies have reported on the good efficacy and safety profiles of intra-articular hyaluronic acid
(Baltzer et al., 2009; Bannuru et al., 2014; Marshall, 2003; Reid, 2013; Roque et al., 2013). As a side effect,
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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 (Miller and Block, 2013). Usually, this pain
is reported as transient and regresses without any need of medications (Migliore et al., 2018).
The use of intra-articular hyaluronic acid has not been reported for professional athletes, so data regarding
the use of hyaluronic acid in professional athletes are still lacking (Migliore et al., 2018). Furthermore, to our
knowledge no studies evaluated the effects of IA-HA injections in female soccer players.
In this case-report study, we aimed to investigate the effects of IA-HA injections and oral collagen
supplementation in a female soccer goalkeeper playing in Italian Women’s Serie A league with secondary
knee OA with symptomatic knee pain, and to establish whether they may represent a suitable therapeutic
option for managing secondary OA.
MATERIAL AND METHODS
Participant
The player was a female 26-year-old (at the time of treatment) goalkeeper (height 174 cm, body mass 69 kg)
playing in the Italian Women’s Serie A league (the highest level of the Italian Women soccer system).
During the two weeks before the beginning of the therapy, she was complaining of pain in the affected knee,
however the symptoms were not consistent and allowed her to train and play matches without limitations.
The player gave a written informed consent to participate in the study.
Injury history
The athlete suffered from a first ACL tear at the left knee in June 2014. She had an ACL tear and no
concurrent injury occurred. The injury followed a slide tackle from an opponent with our athlete’s leg getting
caught during a game. The player underwent surgery on July 4, 2014.
A second ACL tear, along with medial and lateral menisci tears, again at her left knee occurred after an
improper change of direction during a game with her National Team. An ACL revision was needed and she
underwent surgery on December 26, 2017. The athlete also underwent partial meniscectomy of medial and
lateral menisci on February 26, 2019.
Diagnosis and first-line therapy
After an accurate clinical evaluation, the athlete started a first-line therapy with cryotherapy and NSAIDs
(ibuprofen), but with poor results. Then she underwent a magnetic resonance imaging (MRI) four days before
the beginning of the therapy with IA-HA injections and oral collagen supplementation. The main findings at
the MRI were:
• The ACL graft was continuous and correctly inserted.
• Moderate secondary OA.
• Degeneration of the medial meniscus that appeared slightly thinned.
• Mucoid degeneration of the lateral meniscus.
Intra-articular hyaluronic acid injections and oral collagen supplementation
The medical staff of the club the athlete plays for, in agreement with the orthopaedic surgeon who performed
the three surgeries, decided to start a combined treatment protocol with IA-HA injections and oral collagen
supplementation as follow:
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•
•

IA-HA injections: 1 injection a week for 3 weeks in a row.
Oral collagen supplementation: 1 month of treatment.

The HA used for this treatment was a high molecular weight hyaluronic acid 30mg/2ml each. High molecular
weight hyaluronic acids derived from biological fermentation were found to be superior in efficacy and safety
if compared to low molecular weight hyaluronic acids (Altman et al., 2016; Hummer et al., 2020).
The three IA-HA injections regimen was adopted since it has been demonstrated that repeated courses of
IA-HA injections are an effective and safe treatment for knee OA, providing the greatest benefit when
compared to IA-Saline with respect to pain improvement (Altman et al., 2018; Concoff et al., 2017).
The oral collagen supplementation was carried out using 10g of hydrolysed collagen for three days, then a
5g of hydrolysed collagen for other three days, then an oral supplement with 5g of collagen peptides, calcium
and vitamin D for six days and, finally, an oral supplement with 2g of hydrolysed collagen, 300mg of
glucosamine and 300mg of chondroitin sulphate.
Oral collagen supplementation was found to lead to significant improvements in patients with moderate knee
OA after short daily treatments with oral HA preparations, compared to placebo-treated controls (Guadagna
et al., 2018). Current clinical data on oral HA products for the treatment of mild to moderate knee OA are
promising, and cumulative findings appeared to support a more favourable role than not for collagen
supplements in efforts to safely reduce mild to moderate OA pain of the hand, hip or knee and to improve
physical function at short term (Aghamohammadi et al., 2020; Honvo et al., 2020; Liu et al., 2018; Marks,
2020), although the quality of evidence is very low (Liu et al., 2018).
Outcome evaluation
The evaluation of the treatment’s outcomes was carried out using five scoring scales:
• Visual analogue scale (VAS): a self-administered tool used for pain measurement in a 10 cm (so
from 0 to 10) horizontal line, where 0 is no pain, 5 is moderate pain, and 10 is extreme pain (Crichton,
2001);
• Tegner Lysholm knee scoring scale: it assesses symptoms during daily activities, with a maximum
score of 100 (Tegner and Lysholm, 1985). A score less than 65 indicates a poor condition, a fair one
between 65 and 83, a good condition between 84 and 90, and an excellent condition if the score is
more than 90 (Mitsou et al., 1990);
• Knee Injury and Osteoarthritis Outcome Score (KOOS): a self-administered questionnaire that
assesses five outcomes: pain, symptoms, activities of daily living, sport and recreation function, and
knee-related quality of life. Scores are transformed to a 0–100 scale, with 0 representing extreme
knee problems and 100 representing no knee problems (Roos et al., 1998);
• International Knee Documentation Committee (IKDC) score: it is a knee-specific measure of
symptoms, function, and sports activity (Irrgang et al., 2001). Scores for each item are summed to
give a total score, then the total score is calculated as (sum of items)/(maximum possible score) ×
100, to give a total score of 100. Possible score range 0–100, where 100 represents no limitation
with daily or sporting activities and the absence of symptoms (Collins et al., 2011);
• Modified Cincinnati Knee Rating System (mCKRS): the questionnaire is composed by multiple parts:
symptoms, sports activity, and activities of daily living scales. The mCKRS scores range from 6 to
100 (best function) (Agel and LaPrade, 2009; Noyes et al., 1989).
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Clinical evaluation and submission of questionnaires were made face-to-face at baseline (which was just
before the first IA-HA injection), then before the other two injections, and then one and two weeks after the
last injection.
Post-therapy considerations
After the first IA-HA injection, the athlete had headache, dizziness and body fatigue for two days. After the
second injection, she felt a sensation of discomfort in the knee. After the third injection, she did not experience
any adverse effect.
Physical activity performed during the treatment period
After the first IA-HA injection, there was no match during the weekend, so the athlete totally rested for three
days, returning to training on the fourth day after the injection.
After the second injection, the athlete performed a personalised training (especially upper body and core,
avoiding weight-bearing on the knee) the day after, then she took part at the pre-match warm-up (but she did
not play) on the second day after the injection, then she rested on the third day after the injection, and returned
to full training on the fourth day after the injection.
After the third injection, the athlete attended the pre-match training the day after the injection and played the
entire match two days after the injection.
The day after the match, the athlete returned to her home country since there were no games scheduled for
one month so, during the first week after the third injection, she went running, made some body weight
exercises, and worked with bands.
During the second week after the third injection (so at the end of the one-month treatment), she performed
some on the field soccer training, but it was limited some days due to knee pain. She also performed some
upper body work and body weight exercises, and stationary bike training.
RESULTS
A summary of the scores collected during the treatment period is reported in Table 1.
Table 1. Questionnaires’ scores taken during the treatment period.
Baseline (before Before 2nd
Before 3rd
st
1 injection)
injection
injection
VAS
7
4.5
6
Tegner46
79
79
Lysholm
KOOS
60.1
75
82.4
IKDC
57.5
67.8
67.8
mCKRS
68
80
92

1 week after
3rd injection
7.5

2 weeks after 3rd
injection (1 month)
8

61

61

71.3
62.1
80

67.5
57.5
70

The VAS score improved from the baseline to before the second injection by 36%, then it started to increase,
reporting a worsening of the 33% before the third injection, so then increased even more overcoming the
baseline score by 7% and 14%, respectively, at one and two weeks after the third injection.
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The Tegner Lysholm score increased by 72% from the baseline to before the second injection, and then this
increment remained the same also before the third injection. During the last two weeks it worsened by a 23%
compared to the past two weeks. Anyway, if compared to the baseline, the one-month score increased by
33%.
The KOOS score increased by 25% from the baseline to before the second injection, and by 10% from before
the second injection to before the third injection. Then the score decreased during the last two weeks, by the
13% and 5% respectively if compared to the value reported before the third injection. Anyway, if compared
to the baseline, the one-month score increased by 12%.
The IKDC score increased by 18% from the baseline to before the second injection, and it remained the same
also before the third injection. During the first week after the third injection, it decreased by 8%, and then
returned to the same score as baseline at two weeks after the third injection.
The mCKRS score increased by 18% from baseline to before the second injection, and by 15% from before
the second to before the third injection. One week after the third injection, the score was the same as before
the second injection, while the last score at two weeks after the third injection decreased by 12,5% compared
with the past week. Anyway, if compared to the baseline, the one-month score increased by 3%.
DISCUSSION
Professional soccer players are very susceptible to articular cartilage damage and early development of OA
because of the repetitive high-level impact, stress and trauma due to running, jumping, acceleration, kicking
and direction changing (Lane et al., 1993; Papalia et al., 2016). Hyaluronic acid for knee OA to relieve the
pain caused by joint degeneration or injury represents a common therapeutic option method for most patients
and athletes (Migliore et al., 2018; Wu et al., 2017). Anyway, the use of IA-HA in active sports players remains
a controversial issue (Migliore et al., 2018).
In this study, we wanted to investigate the effects of IA-HA injections and oral collagen supplementation in a
female soccer goalkeeper playing in Italian Women’s Serie A league with secondary knee OA complaining
of knee pain. This is, to our knowledge, the first report on the use of IA-HA and oral collagen supplementation
in a female soccer player with knee OA, and one of the few articles that investigated the use of IA-HA for the
recovery of active soccer players complaining of knee pain, adding some evidence on the efficacy and safety
of this therapeutic option for active soccer players.
The results of our case-report showed that IA-HA injections and oral collagen supplementation showed some
improvements on pain and functional impairment for secondary knee OA in a professional athlete, resulting
in a rapid relief of symptoms in terms of pain and functionality of the affected knee and also in a rapid restart
of sports activity. However, these benefits lasted for a very short period.
Our hypothesis is that after the first IA-HA injection, all scores improved since the athlete totally rested for
three days, so this rest may have helped the pharmacologic effect of the HA. During the following weeks, the
level of activity of the athlete increased and given the scores of the questionnaires, this probably reduced the
HA effect. Then, during the first and the second week after the last IA-HA injection, all scores worsened,
highlighting how the benefits of IA-HA injections lasted for a very short period of time. Anyway, these
hypotheses could only be confirmed with further follow-ups of the athlete, since she was evaluated for just
one month, so one limitation of the present study is the absence of a longer follow-up period.
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CONCLUSION
In our study, the use of IA-HA injections in a professional female soccer player with secondary knee OA
seemed to be safe, allowed a rapid restart of sporting activity, but showed a very short-term effectiveness.
Larger studies with longer follow-up times are needed to confirm the consistency of these findings.
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