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 Background: Osteochondral lesions of talus (OLT) are among the most common ankle problems. Platelet-rich plasma (PRP) 
and prolotherapy (PrT) are 2 successful injection-based techniques for treatment of chronic musculoskeletal 
problems. The aim of the present study was to compare PRP and PrT injections for the management of OLT.

 Material/Methods: This was a retrospective cohort study of 49 patients with OLT symptoms of more than 6 months who had been 
refractory to 3 months of treatment using conservative methods. The patients were divided into 2 groups: 
PrT injections (PrT group, n=27) or PRP injections (PRP group, n=22). The patients were given 3 injections of 
4 mL solution into periarticular and intra-articular ankle joint spaces. After treatment, patients were evalu-
ated via Visual Analogue Scale (VAS), American Orthopedic Foot and Ankle Society Score (AOFAS), and Ankle 
Osteoarthritis Scale (AOS) at baseline and 21-, 90-, 180-, and 360-day follow-up periods.

 Results: Both PRP and PrT treatments resulted in greater improvement in pain and ankle functions at follow-up periods 
extending to 1 year (P<0.001) and there was no difference between the groups for the outcomes at follow-up 
periods (P>0.05). Excellent or good outcomes were reported by 88.8% of the patients in PrT group and 90.9% 
of the patients in PRP group.

 Conclusions: Both PRP and PrT are efficient and safe methods in treatment of OLT. PrT offers advantages of less cost and 
minimal invasiveness.
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Background

Osteochondral lesions of the talus (OLT) are a common ankle 
problem characterized by degeneration of cartilage, resulting 
in joint pain and destruction [1]. These lesions can result in 
pain, function loss, disability,and reduction in quality of life. 
Ankle pain, occasional swelling, weakness, stiffness, and insta-
bility of the ankle are among the typical complaints of patients 
with OLT [2]. Management of symptomatic lesions has been 
problematic [3]. Available treatment methods might not pre-
vent joint degeneration. In some patients who are not treated 
in early stages, large defects, cystic lesions, or instable lesions 
could develop [4]. In some patients, sequela of early stage foot 
ankle osteoarthritis could form, which in turn could lead to 
excess pain and movement restriction in the foot ankle in the 
longer terms [4]. In the literature, OLT incidence was reported 
to be 17% to 79% in patients with acute ankle fractures [5].

Lesions from early stage (cystic lesion) to full-thickness chon-
dral lesions could be treated with conservative methods such 
as immobilization, restriction of weight bearing, and physiother-
apy [6]. Advanced stage lesions (from displaced lesions to free 
loose fragments) or early stage lesions recalcitrant to conserva-
tive treatment are usually treated with surgical methods [3,6,7]. 
The most successful surgical methods are cartilage replacement 
procedures (autologous chondrocyte implantation, allograft trans-
plantation, osteochondral autograft transplantation and mosa-
icplasty) or bone marrow stimulation techniques (microfracture, 
drilling and abrasion arthroplasty) [8]. There is an abundance 
of studies in the literature pertaining to these methods. Most 
of these methods are invasive and costly procedures. However, 
not all patients benefit from these procedures due to problems 
such as excessive pain, inability to cartilage adherence, lower 
strength of new cartilage, or mechanic symptoms [9,10].

Recently, injection methods have gained popularity in the 
treatment of osteodegenerative problems and many stud-
ies involving these methods have been conducted [11,12]. 
Corticosteroid injections are among the important alterna-
tives. There are no reports of the use of corticosteroid injec-
tions in OLT to the best of our knowledge. However, cortico-
steroid injections have been used for the treatment of similar 
indications such as knee and finger osteoarthritis to reduce 
inflammation and alleviate the pain, thereby providing a com-
fortable treatment [13]. It has been mentioned in published 
reports that beneficial effects of corticosteroids are only tem-
porary, and treatment can result in side effects such as connec-
tive tissue damage and osteomyelitis [13]. Similarly, hyaluronic 
acid is an injection therapy successfully used in knee and foot 
ankle osteoarthritis with its stimulation of cartilage and tissue 
healing [14]. Mei-Dan et al. [15] compared hyaluronic acid in-
jections and platelet-rich plasma (PRP) for the treatment of ta-
lus OLT and found that both methods significantly improved 

pain score and functional scores relative to baseline. The au-
thors concluded that PRP was more efficient and mentioned 
it as the most successful injection therapy of OLT.

Prolotherapy (PrT) and PRP are injection methods successfully 
used in degenerated and damaged joint structures includ-
ing tendons, cartilage and other connective tissues [15-17]. 
Many studies have been conducted about PRP and PrT, and 
most of these studies have reported satisfactory outcomes. 
Mei-Dan et al. [15] used PRP for the treatment of OLT and re-
ported successful results. However, effectiveness of prolo-
therapy in the treatment of OLT has not been evaluated so 
far. We hypothesized that prolotherapy injections could be as 
effective as other similar indications in the treatment of OLT.

The present retrospective study was carried out to evaluate 
the hypothesis that both PRP and PrT injections are effective 
to reduce pain and improve function in the treatment of OLT.

Material and Methods

Research design and patients

The present study was a retrospective cohort study with 2 equal 
groups receiving different treatments. Study protocols were 
approved by the Local Ethics Committee. An informed consent 
was signed by each patient enrolled in the study.

Patients whose ages varied between 18 and 70 years, who had 
at least 6 months of symptomatic OLT refractory (patients who 
had pain, stiffness, disability, and dissatisfaction after treat-
ment) to at least 3 months of standard care modalities (tem-
porary immobilization, use of analgesics and anti-inflamma-
tory drugs, partial weight bearing and orthotic provision) and 
who had grade I, II, or III lesions in their standard ankle radi-
ographies were included in the study. Grading of lesions was 
performed based on Berndt and Harty classification using their 
ankle radiographies [18]. Magnetic resonance imaging (MRI) 
was used to verify the diagnosis and to determine whether 
extra pathologies other than OLT were present.

Patients with rheumatic or systemic diseases, patients who 
had active or chronic infection in the treatment area, previ-
ous operation history on ankle, other ankle problems accom-
panying OLT which may cause pain and loss of function in the 
ankle and pregnant patients were excluded from the study.

A total of 74 patients who had chronic OLT and applied to our 
center from January 2016 to January 2018 period were included 
in the present study. Ten patients were excluded: 2 patients 
had stage IV instable lesions, 1 patient was under 18 years of 
age, 2 patients had previous operation histories, 5 patients had 
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additional ligament-joint pathologies in their MRI examinations. 
The patients with instable lesions were referred to other centers 
since we did not have experience and materials to perform foot 
ankle arthroscopy. Seven patients were unable to complete the 
treatment protocols, 1 patient refused PrT injection after the first 
injection session. Similarly, 1 patient refused PRP treatment af-
ter the first injection session. Contact was lost with 2 patients 
at the second and third follow-ups. One case had hypotension, 
1 case was diagnosed a hematological disorder after the first 
injection of PRP and 1 case had extreme pain after the first in-
jection of PRP and they refused to participate in further study 
protocols. To reduce the effect of treatment selection bias and 
potential confounding in this cohort study, we performed rig-
orous adjustment for the differences in baseline characteristics 
using propensity-score matching. The PrT group consisted of 
27 patients who received 3 PrT injections. The PRP group con-
sisted of 22 patients who received 3 PRP injections (Figure 1).

PRP and PrT preparation

PRP was prepared using GPS III Platelet Separation System 
(Biomet Biologics, Warsaw, IN, USA) according to the system 
instructions. A total of 45 mL venous blood was drawn from 
each patient and mixed with 5 mL of citrate for inhibition of 
clotting. The total solution of 50 mL was centrifuged in a spe-
cially designed disposable tube for 15 minutes at 3200 rpm. 
At the end of the procedure, 5 mL of PRP was obtained. Then 
4 mL was used for injection (2 mL for intra-articular and 2 mL 
for tibial edge and talar dome adjacent to the joint surface) 
without any buffering or activating agent, and the remaining 
1 mL of PRP was used for calculating the platelet concentration.

We used 4 mL of PrT solution without any activating agent for 
PrT intervention (2 mL 25% dextrose for intra-articular, 1.8 mL 
15% dextrose in combination with 0.2 mL lidocaine for tibial 
edge and talar dome adjacent the joint surface). We used the 

same combination of PrT (25% dextrose intra-articular, 15% 
dextrose in combination with lidocaine as local anesthetic) as 
was used in most previous studies [1,16,17].

Intervention

One of the authors (DG) with 10 years of clinical experience in or-
thopedic surgery carried out all injection procedures. Each proto-
col consisted of 3 sessions (one session in 3 weeks). A 22-gauge 
needle was used for injections. All injections were performed 
under ultrasonography guidance and under aseptic conditions. 
In OLT, because of the bone marrow edema, periosteum reac-
tion and soft tissue injury, a tenderness frequently occurs at 
tibial edge and talar dome adjacent to ankle joint [19]. In or-
der to reduce pain and contribute to healing in these regions, 
we used a total of 4 mL solution (1 mL to painful areas at the 
tibial edge and 1 mL to talar dome adjacent to ankle joint and 
2 mL intra-articularly (slowly infiltrated on the medial aspect of 
the ankle joint) was injected to 3 injection points in every pa-
tient, while the ankle was plantar flexed (Figure 2). Injection of 
patients with posterolateral lesion was made by posterolateral 
approach [20]. After injections, we recommended that patients 

Assessed for elibility
n=74

Excluded
• Not meeting inclusion criteria n=10
– Had stage IV instable lesion n=2
– Under 18 years of age n=1
– Previous operation histories n=2
– Additionall ligament-joint pathologies n=5
• Unable to complete treatment protocols n=7
– Refused treatment after the first injection sesion n=5
– Contact was lost n=2
• Inconvenience to propensity-score matching n=8

Included
n=49

PRP group
Completed all the study

protocols (n=22)

PrT group
Completed all the study

protocols (n=27)

Figure 1. Flowchart of the study.

Figure 2.  The injection points. A) Medial joint surface of tibia. 
B) Intraarticular injection point. C) Medial joint surface 
of talus. D) Lateral joint surface of tibia. E) Lateral joint 
surface of talus. Injection point A, B, and C used for 
posteromedial lesions; Injection points B, D, and E used 
for anterolateral lesions.
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do ankle flexion-extension motion for full solution coverage in 
the ankle. All participants were reminded at each visit to avoid 
nonsteroidal anti-inflammatory drugs (if the pain was unbear-
able for the patients, they were allowed to use 500 mg of ac-
etaminophen up to 4 times per day) and to limit overuse of the 
ankle for the first 3 days during the treatment period.

Assessment of outcomes

Pain was evaluated using a Visual Analogue Scale (VAS), (0=as-
ymptomatic and 10=severe pain). American Orthopedic Foot 
and Ankle Society Score (AOFAS) was used to measure subjec-
tive and objective components of ankle including pain, func-
tion and alignment [21]. Ankle Osteoarthritis Scale (AOS) was 
used to evaluate patient’s disease-specific symptoms due to 
cartilage damage and osteoarthritic changes. AOS had 2 sub-
scales evaluating pain and disability, with higher scores rep-
resenting higher pain or difficulty [22].

The clinical outcomes were considered as “excellent”, “good”, 
“fair”, or “poor”. If there was no ankle pain after daily activities 
or sport activities, it was defined as an “excellent result”. Pain 
levels of £50% of the original ankle pain were defined as a “good 
result” while pain levels between 50% and 75% of the original 
ankle pain were defined as a “fair result” and pain levels ³75% 
of the original ankle pain were defined as “poor result” [21].

Sample size

For the present study, calculated necessary minimum subject 
number to reveal significant differences in G*power program 

(Version 3.1.2) using VAS score of both groups was 21, with 
80% power, 5% type I error, and effect size of 0.8.

Statistical analyses

Descriptive analyses were performed to provide information 
on general characteristics of the study population. Quantitative 
data were expressed as arithmetic means, standard devia-
tions, frequencies or percentages. Two-way repeated mea-
sures ANOVA was used for time comparison of groups and 
group effects. Independent samples t-test was used to com-
pare the data with continuous distribution. A P-value <0.05 
was considered significant. Analyses were carried out using 
SPSS 19 software (IBM SPSS Statistics 19, SPSS Inc., IBM Co., 
Somers, NY, USA).

Results

Forty-nine patients (PrT group: n=27 and PRP group: n=22) 
were included in the study results. Demographic characteris-
tics of the 2 groups were similar (Table 1).

The mean platelet number in whole blood specimen was 
256.9±55.7×103/mL. Mean platelet number in PRP samples was 
1007.1±268.2×103/mL, which meant an increase of 4 times 
in the platelet numbers compared to whole blood samples.

Mean lesion size was 1.54±0.72 cm2 in PRP group, and 
1.64±0.9 cm2 in PrT group. In the PRP group there were 8 
grade I lesions (36.3%), 8 grade II lesions (36.3%), and 6 
grade III lesions (27.2%). In the PrT group there were 10 grade I 

Variables Total
Group

P
PrT PRP

n 49 27(55.1) 22(44.9) –

Gender (Male/Female) 14 (28.6)/35 (71.4) 8 (29.6)/19 (70.4) 6 (27.2)/16 (72.7) 0.856

Side (right/left) 25 (51)/24 (49) 15 (55.6)/12 (44.4) 10 (45.4)/12 (54.6) 0.482

Etiology (idiopathic/traumatic) 30 (61.2)/19 (38.8) 15 (55.6)/12 (44.4) 15 (68.2)/7 (31.8) 0.367

Location (posteromedial/anterolateral) 46 (93.9)/3 (6.1) 25 (92.6)/2 (7.4) 21 (95.4)/1 (4.5) 0.678

Age (years)  56.08±11.30  57.74±11.09  54.05±11.48 0.259 

Time of symptoms (months)  24.82±19.38  26.19±16.84  23.14±22.41 0.589

Lesion size (cm2)  1.53±0.74  1.57±0.81  1.49±0.65 0.709

Severity of the disease
Grade I: n=10(37%)
Grade II: n=9 (33%)
Grade III: n=8(29.6%)

Grade I: n=8 (36,3%)
Grade II: n=8 (36,3%)
Grade III: n=6 (27.2%)

Table 1. General characteristics of variables.

Data are shown as mean ± standard deviation or frequency, percentage. P=independent samples t-test or chi-square test were used.
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lesions (37.0%), 9 grade II lesions (33.0%), and 8 grade III le-
sions (29.6%).

All included patients completed a minimum of 12-months of 
follow-ups. Pre-injection values of the groups for VAS, AOFAS, 

and AOS were similar (P1=0.169, 0.101, and 0.177, respectively) 
(Tables 2–4). VAS scores of both groups were significantly im-
proved compared to pretreatment values (P<0.001) and there 
was no significant difference between the groups at the fol-
low-up periods (P1=0.099, 0.914, 0.894, 0.811 for 21-, 90-, 

Measurements
Group

P1
PrT PRP

VAS_0 129.37±20.00 (a) 137.41±20.88 (a) 0.177

VAS_21 days 75.15±23.27 (b) 86.45±27.97 (b) 0.129

VAS_3 months 51.41±28.33 (c)  49.91±20.54 (c) 0.837

VAS_6 months 36.89±25.79 (d) 33.27±15.56 (d) 0.567

VAS_12 months 29.89±25.86 (e) 30.05±19.54 (d) 0.981

P2 <0.001 <0.001

Table 3. AOS scores of two study groups in different follow-up periods.

ANOVA was used for repeated measures. Means with the same letters (in the same column) are not statistically different, 
P1 – between-subject effect, P2 – within-subject effect. AOS scores of 2 groups significantly improved compared to pretreatment 
values, and there was no significant difference between the 2 groups at the follow-up periods.

Measurements
Group

P1
PrT PRP

VAS_0  7.15±1.46 (a)  7.73±1.42 (a) 0.169

VAS_21 days  3.96±1.58 (b)  4.68±1.36 (b) 0.099

VAS_3 months  2.50±1.76 (c)  2.55±0.96 (c) 0.914

VAS_6 months  1.65±1.67 (d)  1.59±1.22 (d) 0.894

VAS_12 months  1.30±1.79 (d)  1.41±1.40 (d) 0.811

P2 <0.001 <0.001

Table 2. VAS Scores of two study groups in different follow-up periods.

ANOVA was used for repeated measures. Means with the same letters (in the same column) are not statistically different, 
P1 – between-subject effect, P2 – within-subject effect. VAS scores of both groups were significantly improved compared to 
pretreatment values, and there was no significant difference between the groups at the follow-up periods.

Measurements Total
Group

P1
PrT PRP

AOFAS_0 34.71±17.80 (a) 38.48±18.02 (a) 30.09±16.79 (a) 0.101

AOFAS_21 days 65.51±11.73 (b) 67.52±11.23 (b) 63.05±12.12 (b) 0.187

AOFAS_3 months 79.35±9.99 (c) 79.59±11.33 (c) 79.05±8.31 (c) 0.851

AOFAS_6 months 85.14±9.34 (d) 85.44±10.69 (d) 84.77±7.6 (d) 0.805

AOFAS_12 months 88.69±12.38 (e) 89.44±13.93 (e) 87.77±10.42 (d) 0.643

P2 <0.001 <0.001 <0.001

Table 4. AOFAS scores of two study groups in different follow-up periods.

ANOVA was used for repeated measures. Means with the same letters (in the same column) are not statistically different, 
P1 – between-subject effect, P2 – within-subject effect. AOFAS scores of the 2 groups also significantly improved compared to 
pretreatment values, and there was no significant difference between the 2 groups at the follow-up periods.
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180-, and 360-day follow-up periods, respectively). AOS scores 
of 2 groups significantly improved compared to pretreatment 
values (P<0.001), and there was no significant difference be-
tween the 2 groups at the follow-up periods (P1=0.129, 0.837, 
0.567, 0.981 for 21-, 90-, 180-, and 360-day follow-up periods, 
respectively). AOFAS scores of the 2 groups were also signifi-
cantly improved compared to pretreatment values (P<0.001), 
and there was no significant difference between the 2 groups 
at the follow-up periods (P1=0.187, 0.851, 0.805, 0.643, respec-
tively), (Tables 2–4).

Twenty-four patients (88.8%) in the PrT group reported excel-
lent or good outcomes (excellent: n=20 and good: n=4) and 
3 patients (11.11%) reported fair or poor outcomes (fair: n=1 
and poor: n=2). Twenty patients (90.9%) in the PRP group re-
ported excellent or good outcomes (excellent: n=18 and good: 
n=2), while 2 patients (9.09%) reported fair or poor outcomes 
(fair: n=1 and poor: n=1).

Average lesion size was significantly lower in patients with ex-
cellent or good outcomes (1.43±0.68 cm2 and 1.42±0.63 cm2 
for PrT and PRP groups, respectively) compared to patients 
with fair or poor outcomes (2.6±1.21 (PrT), 2.25±0.21 for PrT 
and PRP groups, respectively) (P<0.001).

The average cost of PrT to the hospital was 30 Turkish Liras 
(TL) ($6.8) per session, and average cost of PRP to the hospi-
tal was 250 TL ($56.8) per session.

Patients did not suffer from any side effects such as infection, 
fever, hematoma, or rupture. Only 3 patients reported extreme 
pain 1 or 2 days after injection in the prolotherapy group, which 
was alleviated after 2 days of non-weight bearing.

Discussion

OLT is an important ankle problem, which considerably de-
creases patient’s satisfaction and comfort. Although many treat-
ment modalities have been described in the literature, there 
has been no consensus yet over the optimal procedure [3,8,23]. 
In the present study, efficiencies of PRP and PrT were com-
pared. The results showed that both treatments were effec-
tive, and no difference was found between these methods in 
terms of follow-up parameters.

In the treatment of OLT, conservative methods are the pri-
mary choice. Some patients can be successfully treated by 
these methods. However, symptoms of some patients are re-
calcitrant to these treatments and, therefore, surgery is inev-
itable [3,6,7]. It has been reported that success of conserva-
tive methods was lower than that of surgical ones in treatment 
of OLT [24,25]. Arthroscopic debridement and curettage are 

widely used surgical methods especially at earlier stages and 
for smaller lesions. With proper patient selection, success 
rates with these methods can be up to 80% [3,26]. However, 
in some patients, the symptoms recur after a short time pe-
riod and revision surgeries become inevitable. On the other 
hand, low success rates have been reported with this method 
in larger defects and in instable and cystic lesions. Some au-
thors have stated that fibrocartilaginous repair tissue forming 
in defect areas was devoid of durability and mechanical prop-
erties of articular hyaline cartilage [6,27]. More invasive meth-
ods, such as autologous chondrocyte implantation or osteo-
articular transfer system, have gained popularity with higher 
success rates of up to 90% [28]. These methods are very ex-
pensive and require 2 surgical procedures, which involves ex-
tra surgical complication risks. Immune host response, donor 
site morbidity, and infections are other problems associated 
with these invasive techniques [29]. Some studies have re-
ported that efficiencies of these invasive methods were not 
superior to microfracture. In addition, there is limited evi-
dence that the cartilage harvested from knee can withstand to 
forces sustained by talus [30,31]. Many similar invasive surgi-
cal methods with varying levels of invasiveness are available. 
In contrast, there is only limited evidence related to prolifer-
ative injection methods. Therefore, surgery seems to be inev-
itable for these patients. In the present study, 2 major injec-
tion methods were used in the treatment of OLT and success 
rates of up to 80% were obtained in patients using PRP or PrT 
injections. Considering higher complication risks and costs 
of surgery, injection methods with higher treatment success 
seem to be preferable.

Due to concerns related to graft incorporation, donor site mor-
bidity or post-surgical recovery, weight-bearing is restricted for 
a certain period of time after surgical interventions and this 
leads to a considerable amount of labor loss. Healthy ligament, 
bone, and cartilage structures could be injured during surgi-
cal operations, which might reduce quality of life for patients 
after these procedures [9,10,28]. In the present study, all pa-
tients were allowed to bear full weight and to do their jobs 
3 days after the procedures. None of the patient’s quality of 
life worsened after the injections. These findings were similar 
to those of Mei-Dan et al. who used hyaluronic acid and PRP 
for OLT [15]. Therefore, proliferative methods such as prolo-
therapy and PRP could be considered as a first-line treatment 
option for patients with grade I–III lesions.

PrT is a proliferative injection method gaining popularity in 
the treatment of musculoskeletal problems. Although PrT has 
been successfully used in similar indications, including knee 
osteoarthritis and chondromalacia patella, it has not been pre-
viously used in OLT. Knee osteoarthritis and chondromalacia 
patella have similar pathophysiologic mechanisms to those 
of OLT such as degenerative process, cartilage degeneration, 
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and ligament injury. Yildiz et al. [25] used extra- and intra-ar-
ticular injection of PrT in treatment of 44 recreational ath-
letes with chondromalacia patella and obtained significant 
improvements in knee functions, joint balance, and coordina-
tion. Rabago et al. [29] used PrT for patients with mild to se-
vere knee osteoarthritis. They obtained significant improve-
ments in knee functions, pain intensity, and stiffness after an 
average of 2.5 years of follow-up periods [29]. Results of the 
present study were similar to those in the literature dealing 
with the use of PrT in the treatment of osteodegenerative dis-
eases. PrT as a less invasive, simple, and inexpensive method, 
could be successfully used in the treatment of OLT.

PRP has been increasingly used for osteodegenerative prob-
lems to provide essential growth factors that induce differen-
tiation and proliferation of mesenchymal stem cells into de-
generated structures [32]. Animal studies have shown that 
PRP provided healing and strengthening effects on degener-
ated cartilage and resulted in better recovery as measured by 
the International Cartilage Repair Society (ICRS) scores [23]. 
PRP was previously used in the treatment of OLT using PRGF 
(plasma rich in growth factors) technique, which has 2–3 
times the blood platelets count without white blood cells [15]. 
Mei-Dan et al. [15] compared PRP and hyaluronic acid in the 
treatment of OLT. At 28-week follow-ups, intra-articular injec-
tions with these 2 methods were found to be effective com-
pared to pre-injection values. However, PRP provided sig-
nificantly better outcomes than hyaluronic acid [15]. In the 
present study, a different PRP technique was used which pro-
vided 3–4 times the blood platelets count and involved injec-
tion not only to intra-articular space but also to tibial edge and 
talar dome, which are painful areas because of bone marrow 
edema and periosteal reaction. We performed ultrasonography 
guided injections to increase safety and efficiency. The clin-
ical outcomes in the present study were slightly better than 
Mei-Dan et al. study outcomes, which could be due to injection 
technique and preparation method. PRP injections were also 
successfully used in previous published studies in the treat-
ment of ligament injury, tendinopathies and other soft tissue 
disorders [33]. According to our experience, with its lower so-
lution requirement, PRP can be applied to smaller joints us-
ing peri- and pre-articular injections with better results. PRP 
preparation methods might differ among studies. In the pres-
ent study, 90.9% of the patients in PRP group had excellent 
or good outcomes. Although success rate with this method 
varied based on different preparation methods, it had satis-
faction levels similar to what was reported by Mei-Dan et al. 
Therefore, future research efforts are needed to better evalu-
ate and refine PRP as a treatment option for OLT.

In the present study, 90.9% of the patients in PRP group and 
88.8% of the patients in PrT group reported excellent or good 
outcomes, and no significant difference was found between the 

2 groups. There was limited evidence regarding the efficiencies 
of the injection methods in the treatment of OLT. Therefore, 
we used the most successful method for comparison. Unlike 
corticosteroids, both methods (PRP and PrT) induced prolifer-
ation and tissue regeneration in the applied region [13]. PRP 
is costlier than PrT, and has some difficulties in preparation of 
PRP. In addition, it requires another invasive procedure including 
blood drawing, and lacks optimized and standardized prepara-
tion protocols [2,34,35]. Blood is extremely essential for human 
life and its supply is highly restricted. Therefore, only a limited 
amount of PRP can be obtained from each patient. Its effect 
might be limited in the patients who have other accompanying 
ligament and tendon pathologies. PrT is preferable to PRP be-
cause it is a less invasive process and has high treatment suc-
cess with lower costs.

Success of the treatment modalities varies depending upon 
the stage of lesion, patient’s age, and duration of symptoms. 
Older patients or advanced stage OLTs have poorer results, 
while younger patients or early stage lesions have more satis-
factory results [7]. Similar to these reports, average lesion size 
of patients with excellent or good outcomes in both groups 
(1.42±0.65 cm2) were significantly lower compared to patients 
with fair or poor outcomes (2.46±0.88 cm2). These findings sup-
port the proposition that injection methods should be used in 
patients with early stage and small sized lesions [7].

In the present study, 3 patients (11.11%) in the PrT group and 
2 patients (9.09%) in the PRP group reported fair or poor out-
comes. We concluded that surgery was needed for these pa-
tients. Similar low percentages for fair or poor outcomes were 
also reported by Mei-Dan et al. [15] in both PRP and hyaluronic 
acid treatment groups. These results showed that a high per-
centage of patients could benefit from proliferative injection 
methods. Nevertheless, only 12-month follow-ups in the study 
were not enough to have a good understanding of long-term ef-
fects of this treatment modality and to reveal what proportion 
of patients who might fail and require surgery. In the literature, 
patients with failed injection treatments went on to surgery. 
Therefore, additional studies with longer follow-ups are needed.

In a high percentage of patients, other joint and ligament pa-
thologies might accompany OLT [36]. Similar to reports in the 
literature, the ratio of accompanying ligament and joint inju-
ries was high in our OLT patient population. In order to keep 
groups equal and to be able to see the effect of injection meth-
ods on OLT, we excluded these patients. The ankle ligaments 
provide significant contributions to joint stabilization [15,37]. 
In some patients, ankle joint stabilization could be disturbed as 
a result of ligament injury, leading to secondary OLT. In these 
patients, both resulting OLT and its cause can be treated at 
the same time using these proliferative injection methods. 
Injection methods can also be used for patients who received 
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previous surgeries and suffered from pain. Mei-Dan et al. [15] 
used PRP and hyaluronic acid injections for 5 symptomatic pa-
tients who had previously undergone arthroscopy with micro-
fracture or drilling, and obtained satisfactory results.

The most significant limitations of the present study were 
its small sample size, short follow-up period, lack of a con-
trol group, and its retrospective design. Another limitation in 
both groups was that needles used in injection caused focal 
bleeding, which might have increased inflammatory response 
and interfered with healing mechanisms [38].

Conclusions

Results of the present study supported the use of both PRP and 
PrT injections in the treatment of OLT. The 2 methods can be 
used to obliterate OLT symptoms and improve physical abili-
ties of patients. However, PrT offers advantages of lower cost 
and minimal invasiveness.
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