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Background: Osgood-Schlatter disease (OSD) causes pain and loss of function of the knee in growing children. This study
aimed to evaluate pain and function of the knee joint in 152 growing children with chronic OSD before and af-
ter treatment with LR-PRP when used with standard conservative treatment.

Material/Methods: Treatment efficacy was evaluated using the VAS, Tegner, Lyshom, and KOOS scales. Patient satisfaction, post-
surgery athletic performance, and X-ray assessment were also used to determine the success of the procedure.
Results: We found that 75% of the subjects were satisfied with the results of the treatment, and 72% of the subjects
returned to full physical activity. The analysis showed a significant decrease in the median VAS score after
treatment compared to the pre-treatment score (P<0.05), and an increase in the median scores of the Tegner,
Lysholm, and KOOS scales compared to the pre-treatment score (P<0.05; P<0.05; P<0.05, respectively). The
results showed that the shorter the duration of the disease, the better the treatment results were received.
Return to activity and patient satisfaction were highest in the study group previously rehabilitated.

Conclusions: LR-PRP injection of the tibial tuberosity in patients with chronic OSD with open growth cartilage is an effective
and uncomplicated method. We did not observe any adverse effects, which suggests the relatively high safety
of the procedure. The use of PRP in the earlier phase of the disease and additional rehabilitation before treat-
ment significantly increases the effectiveness of treatment.
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Background

Osgood-Schlatter disease (OSD) belongs to the group of ster-
ile bone necrosis and is a common cause of knee pain dur-
ing growth and musculoskeletal development [1]. The disease
mainly affects boys between the ages of 10 and 15 and girls
between the ages of 8 and 14 [1,2]. Risk factors for the de-
velopment of OSD include being overweight, increased ten-
sion and significant strength of the quadriceps muscle of the
thigh, and decreased flexibility of the muscles of the posteri-
or group of the thigh [3].

Clinical manifestation of the disease consists of pain in the
tibial tuberosity projection that worsens after physical activity,
tenderness at the distal attachment of the patellar ligament,
and pain while kneeling. These symptoms persist for 6 to 18
months [2,4,5]. The disease is self-limiting in most cases; how-
ever, the duration of persistence can be up to 2 years [6]. For
this reason, OSD modifies or even completely excludes young
athletes from physical activities.

Conservative treatment has been successful in acute cases of
0SD and includes: physiotherapy, modification of physical ac-
tivity, or the use of ice packs to reduce pain [6,7]. Surgical treat-
ment has a high success rate but is reserved for patients who
are found to have symptoms of the disease despite growth
cartilage fusion [8,9].

Considering the above information, it seems important to look
for alternative treatments to the existing therapies to enable
a shorter recovery time and full physical activity. These will
be addressed in particular to patients engaged in competitive
sports as well as patients with a chronic form of the disease
who are not eligible for surgical treatment.

0SD refers to pathological changes around the distal attach-
ment of the patellar tendon, and this area is known as the en-
thesis. Increased incidence of injury in this area can lead to
inflammation of the enthesis, known as enthesopathy. The en-
thesis is divided into 4 zones: tendon, non-calcified fibrocarti-
lage, calcified fibrocartilage, and bone. According to a previous
study on rats and mice, overexertion activities with eccentric
contractions, similar to those responsible for inducing the OSD,
increase the proportion of fibrocartilage in the enthesis [10,11].

Methods involving injecting the enthesis with substances
containing potential therapeutic properties have become in-
creasingly popular. The only B level of evidence literature for
regenerative injection at the tibial tuberosity in OSD is of dex-
trose prolotherapy, first described by Topol et al in 2011 [12].
Subsequent studies using dextrose for OSD treatment were
published by Nakase in 2020 [13] and Wu in 2022 [14]. These
cited papers report good treatment outcomes with dextrose
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injections and a high rate of return to athletic activity without
symptoms. Another treatment option based on stimulating
regenerative processes, among others, is platelet-rich plas-
ma (PRP) [15], which is a preparation with many platelets in
a small volume of plasma [16]. The beneficial effects of PRP
in tissue healing and regeneration are related to growth fac-
tors released in large quantities by platelets [17]. There are
also reports of a strong stimulating effect of PRP on colla-
gen synthesis [18]. Preliminary reports indicate the positive
effect of PRP in the treatment of tendon pathology, patellar
ligament tendinopathy, and shoulder epicondylar enthesop-
athy [19-21].

This study evaluated pain and function of the knee joint in
152 children with open growth cartilage with chronic OSD
both before and after treatment with LR-PRP, when used
along with standard conservative treatment. A particular
group of patients with OSD, for which there is currently no
effective and safe treatment, is the group of growing chil-
dren with the chronic form of the disease. The chronic form
of OSD leads to significant difficulties in children’s sports
participation. In future studies, we will also perform similar
experiments with the use of PRP in a group of patients with
the acute form of OSD.

Material and Methods

The study protocol was approved by the Bioethics Committee
of the Medical University of Biatystok (R-1-002/33/2015). Since
the patients were minors, after consulting their parents/legal
guardians and obtaining written consent, the children were
qualified for the experiment.

Patients and Study Design

The study group consisted of 152 patients (45 girls, 107
boys) who arrived with pain symptoms in the knee area at
the Department of Orthopedics and Traumatology of the
Children’s Clinical Hospital in Biatystok. Osgood-Schlatter
disease was diagnosed in all patients. The inclusion criteria
for our study required the patient to be diagnosed with OSD
for a minimum of 12 months. The diagnosis was made by
noting a history of reduced sports activity due to pain in the
tibial tuberosity region. Clinical examination revealed pain,
swelling, and/or hypertrophy in the tibial tuberosity area.
Radiographic imaging showed enlargement of the tibial tu-
berosity outline and/or loose bone fragments at the patel-
lar ligament attachment site. Exclusion criteria included pri-
or knee injuries and other knee joint conditions, concurrent
medical conditions, especially rheumatologic and endocrino-
logic disorders, and use of non-steroidal anti-inflammatory
drugs within the last 14 days.
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PRP Preparation

A total of 40 ml of venous blood was collected from the patient
to obtain the PRP preparation. The blood was collected from
the elbow vein and was centrifuged in a syringe containing 1
ml of anticoagulant - sodium citrate (S-Monovette; 10ml 9NC:
0.106 mol/l). Blood samples were centrifuged once at 3000
rpm for 10 min at room temperature. In this way, a superna-
tant is obtained, where the upper layer is platelet-poor plas-
ma and the lower layer is platelet-rich plasma (PRP). In this
way, we obtained about 2.5-3 ml of PRP final preparation. The
PRP preparation meets the criteria for LR-PRP. The median PLT
count per cubic millimeter was 850.4+348 and 215.8+84 for
PRP and venous blood (VB). The median WBC concentration
per cubic millimeter was 10.7+5.5 and 5.8+1.5 for PRP and
VB. All procedures were performed under sterile conditions.

Treatment

The knee was injected in the supine position. The PRP prepa-
ration was injected into the tibial tuberosity area in a volume
of about 1-1.5 ml. The injection site was prepared in advance
and the surface anesthetized with ethyl chloride so as not to
dilute the PRP preparation. The needle was inserted into the
area of the tibial tuberosity indicated by the patient as the
point of maximum tenderness. The needle was advanced un-
til it encountered resistance from the bone, and the PRP was
deposited. According to the assumption that fibrocartilage tis-
sue is responsible for the symptoms of OSD, the PRP prepara-
tion was administered in its vicinity. Before and during treat-
ment, the patients did not use NSAID medications. The knee
was immobilized in a brace with approximately 15 degrees of
flexion for 2 weeks with a ban on sports activities for a total
of 6 weeks after the injection. After removal of the orthosis,
patients were able to walk without restriction and gradually
increase their exertion, from swimming in the pool to cycling.
After 6 weeks, the patient was allowed to return to athletic
activities. Usually this was a one-time procedure; unless the
result obtained was unsatisfactory, the patient’s knee was re-
injected at the earliest 3 months after the previous procedure.

Data Collection

The general characteristics of the patients, such as gender,
age, knee, and duration of symptoms are shown in the ta-
ble (Table 1). Evaluation of knee joint function in patients be-
fore PRP injection and after the observation period was per-
formed using the following scales: Lysholm Knee Scoring scale
(LKSS), Tegner Activity scale, and Knee Osteoarthritis Outcome
Score (KOOS). The LKSS is used to assess knee function and
is based on the patient’s subjective assessment of their lim-
itations in daily activities [22]. LKSS consists of 8 items, with
each question response being assigned an arbitrary score on

CLINICAL RESEARCH

Table 1. Patient characteristics.

Study group (n=152)
Right, n 104
Knees
Left, n 48
Male, (%) 70.4
Sex R - -~~~ - --"n-nonoonooeooooos
Female, (%) 29.6
Median 13
TJ+1.
Age, (years) Mean+SD (1123 27‘1%5 52)
Min-max 11-17
Median 24
Duration of T e
symptoms Mean+SD (216121319337)
(months) U\ O
Min-max 12-84

an increasing scale — The Tegner Activity scale, which is a self-
administered patient-reported measure that describes the level
of work- and sports-based activity. Tegner's scale is classified as
a numerical scale; the range of obtained values is from 0 (sick
leave/pension due to knee problems) to 10 (playing competi-
tive sports) [22,23]. The KOOS scale is based on 5 subscales: 1)
Pain; 2) Other Symptoms; 3) Activities of Daily Living (ADL); 4)
Sport and Recreational Functioning (Sport/Rec); and 5) Knee-
related Quality of Life (QoL). Each of the 5 scales is rated from
0 (extreme knee problems) to 100 (no knee problems). The
KOOS scale evaluates both short-term and long-term symp-
toms and function of the knee [24,25]. In addition, the degree
of knee pain was assessed using the VAS Pain scale before PRP
injection of the tibial tuberosity and after the follow-up peri-
od. The VAS scale is used to assess pain, with a range of 0 to
10, where 0 means no pain and 10 means the worst imagin-
able pain. The scale is based on the patient’s subjective assess-
ment of that pain [26]. Data from all the tests used (Lysholm,
Tegner, KOOS, and VAS) were obtained through the completion
of the paper version in the presence of a physician. The obser-
vation period was an average of 40 months (min 24 months,
max 81 months, S.D. 13.72). Patients filled out forms accord-
ing to their feelings. Moreover, X-rays were taken before PRP
injection and after the follow-up period. Before the PRP treat-
ment, 22% of patients were treated with immobilization for 2
weeks, 62.5% of patients received drug treatment (NSAID) for
2 weeks, 60.5% of patients underwent physiotherapy for at
least 6 weeks, and in 88% of patients conservative methods
were used for at least 6 weeks. Our study was in accordance
with the protocol. A total of 152 patients who adhered to the
recommendations were included in the study, none of whom
had prematurely terminated treatment, and each patient’s
course was completed according to the protocol.
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Statistical Analysis

After evaluating the normality of the distribution for the pa-
rameters studied with the Shapiro-Wilk test, which revealed
significant deviations from normal distribution, we performed
statistical analysis using non-parametric tests. We used the chi-
square test to evaluate statistical differences between groups.
We assessed correlations between the scales studied using
the Spearman rank-sum test. The comparison of the results
of the knee pain and function scales (VAS, Lysholm, Tegner,
and KOOS) before and after treatment was conducted using
the Wilcoxon test for paired data. The evaluation of the influ-
ence of individual parameters on the final results of the ana-
lyzed scales after the completed treatment was assessed by
multivariate linear regression models.

Results

Satisfaction with Treatment and Return to Activity

We found that 75% of respondents were satisfied with the
results obtained from the treatment procedure, and 72% of
them returned to full physical activity. Of the 38 unsatisfied
patients, 16 (10.5% of the total study group) opted for surgical
treatment and underwent surgery after achieving growth carti-
lage fusion of the tibial tuberosity by arthroscopic bursoscopy.

Radiological Evaluation

We did not note any complications resulting from the treat-
ment. Radiological images before and after treatment showed
no changes (Figure 1). The injection did not cause any chang-
es in the bone structure of the tibial tuberosity of the OSD.

Evaluation of Knee Pain and Function Using Selected
Scales

Analysis of VAS scale scores showed a significant reduction in
the median score received after the procedure (1pct) compared
to the score before PRP treatment (7 pct, P<0.05). Patients were
evaluated for knee function using the Lysholm scale. The anal-
ysis showed a significant increase in the median score after
treatment (95 points) compared to the score before treatment
(84 points; P<0.05). In addition, scores using the Tegner scale
were compared, showing a significant increase in the medi-
an score after PRP injection (6 points) compared to the pre-
treatment score (5 points; P<0.05). Scores based on the KOOS
scale before PRP injection also showed a statistically signifi-
cant increase in value (97 points), compared to pre-treatment
scores (83 points; P<0.05). The results obtained by comparing
the scales are shown in Table 2.
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The minimally clinically important difference (MCID) of VAS,
based on data from adult rheumatology populations, has been
suggested to be a reduction by 1.37 [27]. In our study, the min-
imal clinically important difference (MCID) for the VAS scale
above 2 points was achieved by 95% of patients. The MCID val-
ues for the Lysholm, KOOS, and Tegner scales in knee patholo-
gy were assessed by Qiao and are as follows: for the Lysholm
scale, MCID=11.1; for the KOOS scale, MCID=10.0; and for the
Tegner scale, MCID=0.9 [28]. Referring to the above data, in our
study, MCID for the Lysholm scale >11.1 points was achieved
by 44.1% of patients, MCID for the KOOS scale >10 points was
achieved by 49.3%, and MCID >0.9 points for the Tegner scale
was achieved by 59.9% of patients.

Linear Regression Analysis

We subjected the VAS, Tegner, Lysholm, and KOOS scores ob-
tained after PRP injection to a linear regression model. The
data obtained clearly show that the score of each scale after
PRP injection is affected by the duration of symptoms. A lon-
ger duration of symptoms means that the scale score is worse
by 0.02 points on the Tegner scale, 0.2 points on the Lysholm
scale, 0.3 points on the KOOS scale, and 0.05 points on the
VAS scale. The results of the linear regression model after step-
wise elimination are shown in Table 3.

The results of the scales we evaluated, subjected to linear re-
gression, showed that immobilization as a form of conserva-
tive treatment prior to injection treatment also has a signifi-
cant impact on the final outcome. Immobilization of the limb
before PRP injection decreased the Tegner scale score by 0.350
points, decreased the Lysholm scale score by 1.5 points, de-
creased the KOOS scale score by 3.3 points, and decreased
the VAS scale score by about 1 point. The results we obtained
are shown in Table 4.

Conservative Treatment Effects on PRP Injection Outcomes

In our study, we attempted to assess whether the final effect
of PRP injection is influenced by the conservative treatment
used previously. We considered the following as conservative
treatment: immobilization, rehabilitation, cessation of phys-
ical activity, use of NSAIDs, and comparison of the results of
the scales to the results of the scales obtained from patients
with no prior treatment.

Our study showed that patients who received prior conser-
vative treatment had relatively more better scale values than
those who received no treatment. Patients who had been re-
habilitated before PRP injection showed significantly better
Tegner scale (P=0.004*), Lysholm scale (P<0.05*), KOOS scale
(P<0.05*) and VAS scale (P<0.05*) values after PRP injection
compared to non-rehabilitated patients. There was a similar
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Figure 1. X-ray images belonging to the same patient: (A) healthy right knee; (B) left knee with separated bone fragment before
PRP injection; (C) right knee after an observation period of 2 years; (D) left knee with separated bone fragment after PRP
(Platelet-Rich Plasma) injection after observation period of 2 years.

favorable effect of activity cessation on the outcome of scales
after PRP injection; however, these changes were not statis-
tically significant. Interestingly, we found that immobilization
of the limb before PRP injection has an adverse effect on the
treatment effect. The values of the Tegner (P=0.028*), Lysholm
(P=0.011%), and KOOS (P<0.05*) scales were significantly low-
er in patients with an immobilized limb before PRP injection

This work is licensed under Creative Common Attribution-
' €941523-5

NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

compared to patients who did not receive this type of con-
servative treatment. In addition, VAS scale values were signif-
icantly better (P=0.003*) after PRP injection in patients who
were not immobilized compared to those who received limb
immobilization. All the results obtained are shown in Figure 2.
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Table 2. The comparison of the results of the knee pain and function scales (VAS, Lysholm, Tegner, and KOOS) before and after PRP
(Platelet-Rich Plasma) injection.

p* (before injection

Median MeanSD Min-max R
vs after injection)

Pre-injection 7 6.88+1.48 1-10

VAS scale p<0.05*
Post-injection 1 1.49+1.73 0-7
Pre-injection 5 5.58+1.35 4-9

TEGNER sCale oo p<0.05*
Post-injection 6 6.25+1.64 4-10
Pre-injection 84 84.20+4.94 69-98

LYSHOLM SCale oo p<0.05*
Post-injection 95 93.57+4.77 81-100
Pre-injection 83 83.17+5.93 60-92

KOOS scale e p<0.05*
Post-injection 97 94.33+6.13 75-100

Table 3. The influence of the duration of symptoms on treatment outcomes: the results after PRP injection assessed on the pain scale
(VAS) and knee joint function scales (Tegner, Lysholm, and KOOS) was evaluated using the linear regression model after
stepwise elimination.

Treatment before PRP

injection Non-standardized  Standardized
factor factor

VAS scale after

injection PRP Duration of symptoms 0.048 0.376 <0.05 0.315
Tegner scale after ’ .
Lo Duration of symptoms -0.022 -0.182 <0.05 0.883
injection PRP
Lysholm scale after Duration of symptoms -0.206 -0.585 <0.05* 0.307
injection PRP
K |

005 scale after Duration of symptoms -0.263 -0.582 <0.05* 0.445

injection PRP

Table 4. The impact of limb immobilization prior to PRP injection on treatment outcomes: the results after PRP injection assessed on
the pain scale (VAS) and knee joint function scales (Tegner, Lysholm, and KOOS), was evaluated using the linear regression
model after stepwise elimination.

Treatment before

PRP injection Non-standardized  Standardized
factor factor
VAS scale
ilizati -1. -0. .05* .

after injection PRP Immobilization 070 0.303 <0.05 0.315
Tegner scale Immobilization -0.350 -0.089 <0.002* 0.883
after injection PRP
Lysholm scale —_—— o

L Immobilization -1.594 -0.140 <0.043 0.307
after injection PRP
KOOS scale Immobilization -3.348 -0.228 <0.05* 0.445

after injection PRP
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VAS Scale

No treatment
Immobilization

No immobilization
Rehabilitation

No rehabilitation
Cessation of activity
No cessation of activity
NSAID drugs

No NSAID drugs

Tegner Scale

T T T
2 4 6
Scale scores

o -

[l Post-injection

B Pre-injection Lysholm Scale

No treatment
Immobilization

No immobilization
Rehabilitation

No rehabilitation
Cessation of activity
No cessation of activity
NSAID drugs

No NSAID drugs

T f f T
8 0 2 4 6 8

[ Post-injection Scale scores
Il Pre-injection K0OS Scale

T i T T
75 80 85 90 95
Scale scores

100 75 80 85 90 95 100
Scale scores

Figure 2. Comparison of the knee pain VAS (The Visual Analogue Scale) and function scales (Lysholm, Tegner, KOOS) scores according

to the conservative treatment used.

Table 5. Summary of patient satisfaction and return to activity according to treatment before PRP (Platelet-Rich Plasma) injection.

Treatment satisfaction

Return to full physical

Conservative type of treatment %)

No treatment 44.4%
immobilizaton  5000%
 Noimmobilizaton 822%
Rehabilitation 0s7%
 Norehabilitation 33%
| Cessation of physical activiy 811%
 Nocessation of physical activity 6a9%

activity (%)

0.003* 44.4% 0.009*
52.9%

PCO.05* e 0.008*
78.0%
89.1%

p<0.05* p<0.05*
46.7%
77.9%

0.033% 0.061
63.2%

The above results suggest that an important issue that signif-
icantly affects the outcome of treatment with PRP injection
is the conservative treatment used previously. In Table 5, we
have included the data we obtained on the satisfaction and
percentage of return to full physical activity of patients we
treated with PRP injection, depending on the type of treat-
ment before the procedure.
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More than 89% of those previously rehabilitated patients
returned to full physical activity, and these individuals also
showed significantly higher treatment satisfaction (95.7%).
Similar but lower values for return to activity (77.9%) and sat-
isfaction with treatment (81.1%) were found in patients who
were advised to stop activity before PRP injection. Interestingly,
the lack of any treatment prior to PRP injection and the use
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of immobilization significantly lowered the percentage of pa-
tients who returned to full physical activity and their degree
of satisfaction.

Discussion

Osgood-Schlatter disease mainly affects highly physically ac-
tive children 8-15 years, especially those doing intensive sports
training [1,29]. As a result of chronic overload, numerous mi-
cro-injuries to the tibial tuberosity area occur, contributing
to inflammation and pain in the tibial tuberosity area [1,30].

0SD is a serious problem due to the children’s long cessation
of physical activity. It affects young people who associate their
future with sports. For this reason, it seems important to find
an effective therapy to allow children with open growth carti-
lage to return to training.

The purpose of our study was to evaluate the efficacy of PRP
injections in skeletally immature children with a chronic form
of Osgood-Schlatter disease that prevents sports activities.

The most important finding of the present study is that 75%
of respondents were satisfied with the results obtained from
the treatment procedure. In addition, 72% of them returned to
full physical activity. Furthermore, the procedure can be safe-
ly performed in children with open growth cartilage without
causing growth disturbances or changes in the X-ray images.

Rathleff et al [31] proposed a therapy including modification of
physical activity, observation of pain intensity, gradual strength-
ening, and a return to sports paradigm, achieving successful re-
sults with this among OSD patients (80% of patients returned
to full activity after 12 weeks and 90% after 12 months), with
16% of subjects returning to sports after 12 weeks and 67%
after 6 months. Krause et al [32] reported that 90% of patients
with OSD treated with conservative methods had full recovery
of symptoms within about 1 year, although decreased strength
levels and functional deficits can persist over time. Considering
that OSD is an 80-90% self-limiting condition, resolving spon-
taneously after cessation of physical activity within 12 months
of diagnosis, achieving good therapeutic results in 80-90% of
cases does not indicate successful treatment.

In contrast to the data listed above, our study included pa-
tients with disease symptoms lasting for at least 12 months,
averaging 2.5 years, in whom previous treatment had not had
the desired effect. Conservative methods were used in 88% of
patients, physiotherapy in 60.5% of patients, drug treatment
in 62.5% of patients, and immobilization (minimum 2 weeks)
in 22% of patients. Each patient included in the study under-
went an X-ray examination, which showed defragmentation of
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the tuberosity or formation of a free fragment, further confirm-
ing the chronic course of the condition. At the time of quali-
fying for the study, the disease had required patients to com-
pletely stop engaging in their previous sports. Six weeks after
the PRP injection, 72% of the study patients returned to full
activity, and the effect was long-lasting, with follow-up aver-
aging 40 months.

The treatment method for patients with chronic OSD, when
conservative methods are ineffective, is surgical treatment
[9,30]. The effectiveness of surgical treatment in adults was
a 75% return to preoperative levels of sports activity in the
2009 Pihlajamaki et al [8] study and the 2007 Weiss et al [33]
study, and 91% complete resolution of problems in the 2010
El-Husseini et al [34] study.

Unfortunately, all of these methods carry the risk of growth
disorders of the tibial tuberosity and are therefore not rec-
ommended for the treatment of OSD in children with open
growth cartilage [32], who were the patients included in our
study. The effectiveness of PRP injection can be compared to
that of surgery in adults.

In our study group, PRP injections did not cause any change
in X-ray images taken 1 year after injection. In addition, we
found no significant complications in patients, only discom-
fort and pain reported during the injection and in the first
hour after the procedure. The above data suggest that inject-
ing PRP preparations into patients with chronic OSD may be
an alternative treatment option. Most importantly, PRP prepa-
rations can be used during the intensive growth period, a time
when surgical treatment is not recommended, and can pro-
tect patients from the need for surgical treatment in the fu-
ture. This result confirms the safety of using PRP in patients
with open growth cartilages, as it does not affect their prema-
ture overgrowth. Surgical treatment, on the other hand, car-
ries the risk of complications such as sensory disturbances in
the scar area, postoperative wound infections, wound gaping,
and knee stiffness [35].

In 2011, the use of hyperosmolar dextrose solution in young ath-
letes with recurrent OSD was first described [12]. Topol et al [12]
described the effects of administering a double-blind injection
of 1% lidocaine solution with or without 12.5% dextrose to 65
knees. The authors suggested that the time to return to activi-
ty as well as the duration of symptoms may be shorter for pa-
tients injected with dextrose solution compared to those treat-
ed with lidocaine injection, or usual care in those with OSD. An
important conclusion drawn from the study by Topol et al [12]
is that the return to sports within a 1-year observation peri-
od for patients treated with dextrose was 84%. This result is
better than what we achieved in our study (72%). However,
this difference could be attributed to the fact that PRP was
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administered only once, while dextrose was administered 3
times. Notable distinctions between these studies include a
significantly larger study group (152 for PRP compared to 54
for dextrose). Additionally, the observation period in our study
was over 3 times longer. Another advantage of the Topol study,
as well as subsequent studies using dextrose, is the presence
of a control group [12]. In contrast, a subsequent study on the
efficacy of dextrose in OSD by Nakase et al [13] did not con-
firm its superiority over lignocaine. However, it is worth not-
ing that the study by Nakase et al [13] is marred by an error
arising from comparative analysis between groups based on
raw scores rather than score changes. If the analysis had been
conducted correctly, the changes in VISA-P scores would have
been 27 points for dextrose and 19.8 for saline. Further sup-
port for the effectiveness of dextrose treatment is also pro-
vided by a study published by Wu et al [14]. This double-blind
randomized controlled trial from 2022 indicates significantly
better outcomes after dextrose administration compared to sa-
line administration [14]. The mechanism of action, safety, and
efficacy of dextrose prolotherapy is well established in the cur-
rent literature [36]. It is hypothesized that this method of in-
tentional small-scale “therapeutic trauma” at the injection site
initiates the body’s wound healing cascade of inflammation,
extracellular matrix (ECM) formation, and remodeling [37,38].

Analyzing the pathophysiology of OSD, it seems reasonable to
look for preparations that will not only modulate the inflam-
matory process, but also stimulate the processes of remodel-
ing, collagen biosynthesis, and remodeling of the extracellular
matrix. Such preparations include leukocyte-rich platelet-rich
plasma (LR-PRP), which has anabolic effects due to platelet-
derived cytokines, primarily peptide patterning factors, but
also exhibits pro-inflammatory effects due to catabolic cyto-
kines such as IL-1beta, TNF-alpha, and metalloproteinases. In
addition, Zhi-Hao et al [39] and Ke Xie et al [40] in their stud-
ies suggest that PRP improves angiogenesis and revascular-
ization, which may promote healing of the chronic inflamma-
tion that takes place in OSD.

In vitro studies suggest that PRP activates a complex of growth
factors and adhesion receptors that stimulate cell proliferation,
migration, and collagen biosynthesis [18,41]. In addition, a re-
cent systematic review and meta-analysis found that PRP in-
jections were effective in treating symptomatic tendinopathy
[42]. It also seems to be very important in treatment of the
chronic form of OSD that LR-PRP preparations show an anti-
inflammatory effect through COX-2 inhibition [43]. For these
reasons, it seems reasonable to use PRP and especially LR-PRP
in the treatment of chronic OSD.

Our study is the first to analyze the efficacy of LR-PRP in a
homogeneous group of patients with a chronic form of the
disease and with open growth cartilage with OSD. There are
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only 2 case reports in the literature on the use of PRP in pa-
tients with OSD [44].

In our study group, we found a statistically significant increase
in physical activity, as measured by the Tegner scale, from 5
points to 6 points. The activity level of the patients was assessed
twice: before the onset of disease symptoms and on the day of
the end of the study. The study by Eun et al [45] also assessed
physical activity using the Tegner scale, noting an increase in
activity from 2.7 to 6.2. However, this study assessed the level
of physical activity before surgery was performed, that is, dur-
ing the course of the disease and 24 months after the treat-
ment. The final result is identical to that obtained in our study.

Analyzing the results of the Lysholm and KOOS functional
scales also showed a significant increase in values, from 84 to
95 and from 83 to 97 points, respectively. The leading symp-
tom of OSD is pain in the tibial tuberosity cast, which modifies
the patient’s activity level. Therefore, the greatest differences
in studying the effectiveness of OSD treatment are obtained
by comparing the pain reported before and after treatment.
In our study, we evaluated the pain experienced during ac-
tivity, considering it the most authoritative symptom of OSD.
The decrease in pain on the VAS scale from 7 to 1, according
to our results, is the most measurable indicator of the effec-
tiveness of treatment with PRP preparations. Similar results of
pain reduction on the VAS scale, from 6.5 to 0.9, were report-
ed by Eun et al [45] as a result of bursoscopic ossicle excision.

Our statistical analyses showed that shorter duration of disease
and earlier PRP injection were associated with better treatment
results. A greater reduction in pain on the VAS scale and bet-
ter efficiency in terms of return to sports activities were ob-
tained. This suggests the possibility that patients with acute
0SD can be treated very effectively with injection PRP, but this
hypothesis requires further research.

Our study has some limitations, but they do not affect its
merits. One limitation was the administration of a single in-
jection, which suggests the need for studies that allow for re-
peated treatments as needed, preferably with the inclusion
of a group treated with dextrose and a control group receiv-
ing saline injections. Secondly, only a group of patients with
the chronic form of OSD was studied; in the future, we plan
to expand our research to include a group of patients with the
acute form of the disease.

Conclusions

LR-PRP injection of the tibial tuberosity in patients with chron-
ic OSD with open growth cartilage is a well-tolerated, effec-
tive, and uncomplicated method. The elimination of pain in
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0OSD in most patients allows a full return to athletic activities,
making this treatment highly regarded by patients. The earlier
this method is applied, the higher its effectiveness.
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