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ABSTRACT

INTRODUCTION. Peroneal tendons pathology is an underestimated cause of pain in the lateral part of the foot in athletes, which is
difficult to distinguish from lateral ankle ligament injuries. As a result, the athlete's training and participation in competitions may
be restricted for a long time. Platelet-rich plasma (PRP) injections have been suggested as a promising method for the treatment of
peroneal tendinopathy.

AIM. To evaluate the effectiveness of the use of PRP in the complex rehabilitation of athletes with peroneal tendinopathy by comparing
the time to return to play (RTP) and the evaluation of pain symptoms. To develop a model for pain evaluation and physical activity
dosingin athletes with this pathology, in order to objectify the transition from one rehabilitation stage to another.

MATERIAL AND METHODS. This prospective, non-randomised study analyzed the treatment outcomes of 60 male patients, aged
21.0+1.4 years with peroneal tendinopathy. Depending on the treatment, two groups of patients were identified. Group | (30 athletes),
in addition to complex rehabilitation (physiotherapy and physical therapy), had percutaneous PRP injections under the ultrasound
guidance. Group Il (30 athletes) received only physiotherapy and exercise therapy.

RESULTS AND DISCUSSION. A statistically significant difference in pain symptoms between the groups was observed starting from
the 28th day of treatment. The average time for the athletes in group | to return to regular training activities was on average 10 days
shorter than for those in group Il (p<0.001).

CONCLUSION. The use of PRP, in the rehabilitation of athletes with peroneal tendinopathy is more effective than a comprehensive
programme. The developed model of pain evaluation makes it possible to determine the degree of physical activity at various stages of
the rehabilitation process, as well as to adequately estimate readiness to RTP.
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PE3IOME

BBELEHMUE. MaTonorusa manobepLoBbiX CYXOXUINIA SABASETCA HeJOOLeHEeHHOI NpUYMHO 6051 B laTepasibHOM YacTu CTOMbI y Crop-
TCMEHOB, KOTOPYIO TPYAHO OTANUNTL OT MOBPEXAEHNI NlaTepasibHbIX CBA30K rOIEHOCTONHOrO CycTaBsa. B cBA3M ¢ 3T1M, copeBHOBaTeb-
HbI MPOLIECC CMOPTCMEHA MOXET ObITb OrpaHNYeH B TeUeHWe ANMTENBHOTO BpeMeHW. bbino BbicKa3aHo NpefnosioxKeHe, YTo MHbeKLUn
oboraléHHon TpoMboLMTaMU Na3mbl ABNAIOTCA NePCreKTUBHLIM METOLOM JleYeHUA TEHAUHOMNATUN.

LIEJIb. OueHnTb 3$pdEKTUBHOCTb MCMOMb30BaHMA 060ralEHHOM TPOMOOLMTaMU M1a3Mbl B KOMIIEKCHOW peabrnmtaumm CnopTCMEHOB
C TeHAVHOMATVEN ManobepLIOBbIX CYXOXKUINIA MPU MOMOLLM CPAaBHEHKA CPOKOB Havyasna peryiapHon TPEHUPOBOYHOW feATeNIbHOCTY
1 OLieHKM 60oNeBoM cumnToMaTrku. PaspaboTtatb mofenb oLeHKM 6051 1 [O3UPOBaHWA GU3NYECKON Harpy3KM y COPTCMEHOB NpW AaH-
HOW NaToNorny, C Lesiblo 06beKTUBM3aLMN NePEXOfa OT OAHOIO peabunmnTaLMOHHOrO 3Tana K Apyromy.

MATEPUAN N METOAbI. B naHHOM NpOCNeKTMBHOM HepaHAOMM3MPOBAHHOM NCCIeA0BaHMM MPOAHANN3NPOBaHbl pe3ynbTaThl Jleye-
HKA 60 NaLMeHTOB, My»UrH B Bo3pacTe 21,0+1,4 roga, ¢ TeHAMHOMNATVEN ManobepLOBbIX CYXOXKUNNIA. B 3aBUCMMOCTM OT TaKTUKW neve-
HUA ObiNK BblAeneHbl ABe rpynnbl. B | rpynne (30 cnopTcmMeHOB), TOMUMO KOMIIEKCHOW peabunutauun (GrsnoTepanua n neyebHan
bU3KynbTypa), NPUMEHANNCL NapaTeHOHMaNbHbIE MHbEKLMY 060raléHHOM TpomboLMTaMu nnasmbl nof KoHTponem Y3W. Il rpynne
nayneHToB (30 CMOPTCMEHOB) Ha3HauanM ToNbKO Gr3MoTEPaNIIO 1 NeYebHyo GU3KYILTYPY.

PE3YJIbTATbI U OBCYKAEHUE. CraTCTUYECKM 3HAUMMYI0 PasHULLY Mexay NoKasaTenamy 6011eBo CUMNTOMATUKIN MEXAY rpynnamu
Habntogany, HaunHas ¢ 28-oro fHA neyeHus. CpefHee BpeMs BO3BPALLEHNA CMOPTCMEHOB | Fpynnbl K perynapHon TPeHNPOBOYHON
JeATenbHOCTY 6bINo B cpefjHeM Ha 10 fHel Kopoue, yem y cnoptcmeHos Il rpynnbi (p<0,001).

3AKJTIOMEHUE. Vicnonb3oBaHue 060ralléHHol TpoMboLTamMy Mia3mMbl B peabunmtaumm CnopTCMeHOB C TeHAUHOMNaThel Manobep-
LIOBbIX CyXOXunuin 6onee 3¢pPpeKTrBHO N0 CPaBHEHMIO C KOMIMIIEKCHOM Nporpammoit. PaspaboTaHHaa Mogenb oLeHKM 60nv nossonset
onpeaenuTb CTeneHb Gr3NYECKON Harpy3KM Ha PasnMyHbIX dTarnax peabunmTaLrMoHHOro NPOLECCa, a TakKe af;eKBaTHO OL|eHNTb rOTOB-
HOCTb K peryfnfapHon TPeHUPOBOYHOWN AEATEIbHOCTU.
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https://doi.org/10.38025/2078-1962-2022-21-5-116-121
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INTRODUCTION

The ankle joint is one of the most common injuries in ath-
letes. In clinical practice, injuries of the lateral ankle are diag-
nosed as damage to the talo-fibular (anterior et posterior)
and calcaneo-fibular ligaments, often ignoring the pathol-
ogy of the peroneal tendons [1,2]. In a study conducted by
Dombek et al., only 60% (24 out of 40) of peroneal tendon
disorders were diagnosed at the first clinical examination
[3]. Research papers have not yet sufficiently addressed the
pathology of the peroneal tendons [4]. There are critical avas-
cular areas in the peroneal tendons that impair blood supply
and metabolism in the tendon [5]. And, when combined with
overuse, it leads to the development of tendinopathy. In case
of incorrect treatment and rehabilitation tactics, this can lead
to reinjury. For this reason, the athlete cannot participate in
training and competitions for a long time [6, 7].

In sports medicine and traumatology, the use of
(PRP) is rapidly gaining popularity in the treatment of

tendinopathy of various localization. Growth factors con-
tained in platelets (PDGF), transforming growth factor
beta (TGF-B), vascular endothelial growth factor (VEGF)
and epithelial growth factor (EGF) play an important role
in tissue regeneration, promoting mitogenesis and angio-
genesis in the damaged area. PRP contains adhesion mol-
ecules (fibrin, fibronectin and vitronectin) that promote
the regeneration of tenocytes [8]. Calcium-activated PRP
increases the synthesis of decorin activating the fibrillo-
genesis of type Il collagen fibers. [9,10]. The anabolic effect
of PRP is closely related to stimulating the production of
TGF-f, a catabolic cytokine that reduces the expression of
the type | collagen gene, contributing to accelerated recov-
ery [11,12].

Currently, there is a limited number of high-quality
clinical studies devoted to the treatment of tendinopa-
thy. According to the results of a meta-analysis by Liddle
et al., there was no significant difference in recovery time
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in the treatment of patellar tendinopathy with PRP com-
pared with the control group [13]. According to the studies
of Barman A. et al. and Maffulli N. et al. the use of PRP in the
treatment of calcaneal tendinopathy does not lead to an
improvement in VISA-A and ultrasound criteria after a year
of follow-up compared with the control group [14,15]

The U.S. Department of Health estimates that approx-
imately 86,000 athletes undergo PRP treatment annually
[17]. Despite the growing popularity of the method its true
effectiveness is not fully established. This becomes an even
more serious problem because the cost of PRP treatment
is relatively high. Given the contradictory data and the
high cost of treatment, it is crucial to find a more accurate
answer regarding its effectiveness [16].

Adequate and objective evaluation of pain in athletes is
an important aspect in the rehabilitation process. Pain symp-
toms evaluation is most often carried out with the help of
subjective sensations based on the developed generally
accepted NRS and VAS scales. While their main disadvantage
is the assessment of pain at rest or with a normal patient load,
which is not an indicator of positive dynamics of recovery for
athletes, and much less recovery, since a limiting pain may
appear already during or after a certain sport activity [17].

AIM

To evaluate the effectiveness of the use of PRP in
the complex rehabilitation of athletes with peroneal
tendinopathy.

MATERIAL AND METHODS
The study was conducted at the Clinic of sports
medicine "Locomed" (Russia, Moscow) from 2016 to 2021.

I
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The study involved 60 patients (46 runners, 14 football
players). All the patients were male. The average age was
21.0+1.4 years, diagnosed with peroneal tendinopathy,
verified on the basis of complaints, the mechanism of
injury, anamnesis and ultrasound (US) examination.

In group | (30 athletes), in addition to the complex
therapy (physiotherapy and exercise therapy), PRP was
used (two peritendinous injections under US guidance,
with an interval of 7 days). The Il group of patients (30
athletes) was prescribed only the complex therapy.

The complex rehabilitation consisted of four stages.
Stage | - anti-inflammatory, which included compression
cryotherapy (in the first 3 days after the injury, 3 times
a day for 20 minutes), starting from day 5 after the
injury, a magnetic therapy was prescribed according to
the “Tendinitis” program (10 procedures, daily, 1 time
a day) and electromyostimulation according to the
“Capillarization” program (10 procedures, daily, 1 time
per day) of peroneus longus et brevis muscles. At this
stage, a therapeutic exercise therapy was used, aimed to
increase the range of motion (ROM) in the ankle joint, to
improve the trophic tendons and microcirculation in the
tissues. Stage Il - recovery, the main exercises were aimed
to improve a proprioception in the ankle joint, as well as
to restore the muscle strength and tolerance to physical
exertion. Stage lll — preparation for re, speed-strength,
difficult coordination and plyometric exercises were used,
as well as running load was commenced.

Group | patients, in addition to the described complex
of therapeutic and rehabilitation measures, were
prescribed two peritendinousinjections under ultrasound
control on the 1st and 7th day of observation (Fig. 1).

Fig. 1. Injection of PRP into the peroneus brevis tendon under the ultrasound guidance

PRP was obtained according to the method
recommended by the manufacturer of the centrifuge
PRGF-Endoret (BTl Biotechnology Institute UK Ltd,
Colchester, England). The skin in the injection area was
cleaned three times with an antiseptic agent and then
a sterile gel for US guidance was applied. To provide US
navigation, a Mindray 7 diagnostic system with a 7.5 MHz
linear sensor was used, which was installed in the sagittal
plane of the tendon. The injection was performed with

a 22G needle under parathenon, an aseptic and pressure
bandage was applied. Then a compression cryotherapy
was performed for 20 minutes. Next, the patient was
instructed to minimize the weigh bearing for 24 hours.

In order to objectify the control of pain symptoms and
optimal dosing of physical activity at various stages of the
rehabilitation process, the model "Monitoring of pain and
dosing of physical activity with injuries of the peroneal
tendons in athletes" was proposed (Fig. 2).
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Physical activity

Scores

Slight Medium High
During exercises NRS 0-3 3-6 6-10
After exercises (24 hours) NRS 0-3 3-6 6-10
During exercises BORG
(CR-10) 0-3 3-6 6-10
Optimal loading RTP Physical rehabilitation Load reduction

Fig 2. The model "Monitoring of pain and dosing of physical activity with peroneal tendinopathy in athletes"

Pain analysis was performed using a modified NRS on
the day of the patient’s examination, during the exercise
session and within 24 hours after it. The control of pain

Acceptable

symptoms was carried out starting from the day of
diagnosis verification and then with an interval of 1 week
to 8 weeks inclusively (Fig. 3).

0 3
No pain

6 10

Maximum pain

Fig. 3. A modified numeric rating scale with stratification zones during the rehabilitation process in athletes

For evaluation load level during exercises session and

before RTP, the Borg rating of perceived exertion (CR-10)
was used (Fig. 4).

Scores Level of exertion
0 No Exertion
1 Very Slight
2 Slight
3 Moderate
4
5 Severe
6
7 Very severe
8
9 Very very severe
10 Maximal

Fig. 4. Borg's scale (CR-10)

A statistical analysis of the results was carried out using
the SPSS program for Windows (version 22), as well as the
Excel program.

RESULTS AND DISCUSSION

To compare the effectiveness of the complex
rehabilitation programs of groups | and Il of this study, the
model "Monitoring of pain and dosing of physical activity
in athletes with injuries of the peroneal tendons" was used.

Before the treatment, there was no statistically
significant difference between the indicators in both
groups (group | 7.07+0.78 points, group 1l 6.73+0.69)
(p>0.05). Whereas on the 7* (group | 5.97+1.16 points,
group Il 5.47+1.14), 14* day (group | 5.87+1.14 points,
group Il 5.2+1.2) and 21 day of the treatment 1) there
was a significant difference in scores in the absence of

pain (p>0.05), then from the 28th day of the treatment
(group | 3.1+0.66 points, group Il 4.33+1.09), there was
a significant decrease in scores according to the pain
pattern (p<0.05). At this stage, group | patients, who
reached the score of 3 points or less, according to the
developed model, were able to start regular training
activities. On the 35" day, there was a significant decrease
in pain symptoms (group | 1.67+0.92 points, group Il
3.53+0.9). At this stage, group | patients, who reached the
score of 3 points or less, according to the developed model,
were able to start regular training activities. On the 42"
day, the score for group | were 1.03+0.61 points, for group
[12.9740.56 (p<0.05). On the 49* day, the score for group
| were 0.93+0.87 points, for group Il 2.1+0.48 (p<0.05). The
dynamics of pain symptoms is shown in Figure 5.
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Grou 0 7 14 21 28 35 42 49
P day day day day day day day day
7,07 5,97 5,87 4,07 3,10 1,67
+0,78 +1,16 +1,14 +0,64 +0,66 +0,92 RTP RTP
6,73 5,47 4,6 4,33 3,53 2,1
. +0,69 +1,14 >:2£1.21 +1,1 +1,00 +0,9 2,97£0,56 +0,48
p >0.05 >0.05 >0.05 >0.05 <0.05 <0.05 <0.05 <0.05

Fig. 5. The results of the assessment of pain symptoms using the model "Monitoring of pain and dosing of physical activity in

athletes with peroneal tendinopathy"

The patients of both groups, who took part in the study
completed the treatment and rehabilitation activities in
accordance with the proposed protocol and began to
return to training. The use of PRP injections in the complex
rehabilitation of the athletes with peroneal tendinopathy
helped to reduce the time for the athletes to return to
play. Thus, the average time for athletes to RTP in group

|, where 2 peritendinous injections of PRP were used, was
32.0+2.0 days (min - 28 days, max. — 35 days), which was
less than the average period of RTP in the control group I
(without the use of PRP), which was 42+4 days (min. — 35
days, max. — 49 days).

The duration of the treatment in group | was
significantly less than in group Il (p<0.001) (fig. 6).

Group | Group
Average value (days) 32+2 42+4
Average value (days) 28 35
Average value (days) 35 49

p

p<0,001

Fig. 6. The timing of returning to play

The results of our study coincided with the study of
Dallaudiere et al. (2014), where we observed a significant
improvement in pain symptoms on a VAS and the
functional state of the ankle joint on a WOMAC scale at the
end of week 6 after performing a single injection of PRP US
guidance [19].

In the study of Unlu et al. the pain scores for VAS
at the end of 6 weeks after injection did not have
a significant difference compared to the indicators
before the start of treatment [18]. However, in this
study, PRP injections were used as monotherapy,
unlike this study, where PRP injections were used as
part of a complex therapy of exercise therapy and
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physiotherapy treatments, which probably affected the
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CONCLUSION

The use of PRP in a complex treatment program for
athletes with peroneal tendon tendinopathy has reduced
the time to RTP. Further studies are recommended to
determine the effect of PRP on the number of relapses in
the long term.

The developed model of pain assessment made it
possible to objectify pain symptoms and optimal dose
physical activity throughout the rehabilitation process, as
well as minimize the risk of reinjury at the stage of RTP.
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