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Pe3tome. bonkume 6 ebpba U Kpbcma ca U3KITI0YUMesHO 3Ha4uM 30paseH rpobrem ¢ 0r1siM UKOHOMUYECKU
u coyuarneH echekm 8 caemoseH mauw,ab. Kamo makbe 6u mpsibeasno da ca cped npuopumemume 3a mbpce-
He Ha rno-ehekmusHU MemoOdu 3a rpeseHyusi U rieyeHue. oHacmosiwem Ype3 rnpeyuseH KIUHUYEH npeeaneo,
adekeamHu OuazHOCMUYHU mecmose U MoOepHU obpa3Hu uacrnedeaHusi moyHama rpuyuHa 3a orsiakeaHusi-
ma moxe Oa 6b0e ycmaHo8eHa 8 r1oge4emo om cryqaume. Hali-4yecmo moea ca 0eeeHepamuegHU npoyecu,
3acsieawju onpederneHu s1ymMbo-cakpaaHu Cmpykmypu — uHmepeepmebpanHume Auckose, cyxoxunusma/
eHmesume o xo0a Ha Kpucma usnuaka, cakpousnuayHume u nymbanHume 3ueanogusuanHu cmasu. Obo-
2ameHama ¢ mpomboyumu rnnasma (OTI) e wupokousnonseaH mepanesmuyeH Memood, Uensaw, 8b3cmaHo-
es8aHemo (aHamoMUYHO U (OYHKUUOHAITHO) Ha 0e2eHepamusHO unu mpasmMamu4Ho yepedeHu Kora2eHosu
mBbKaHU MocpedcmeoM UHXeKmupaHemo 8 msix Ha asmosoxeH mpomboyumeH KoHUeHmpam, 6oeam Ha
pacmexHu ghakmopu u dpyau buonoaudHo akmusHu mornekynu. OTI noka3ea 2onsm nomeHyuan 0a cmu-
Mynupa Knemb4YHama rponugepayusi u MmemabonumHama akmugHocm uH aumpo. [lpu onumHu XugomHu
e 0oka3aHO 8b3cmaHo8si8aHe Ha CMPyKMypHUMe MPoMeHU U MampuKCHUSI UHmMeapumem Ha yepedeHume
mbkaHu. [Mpe3 nocrnedHUmMe 200UHU HSIKOU MPOCMEKMUBHU KIUHUYHU 1PoyYeaHusi u rny6rukysaHu cepuu om
KIMUHUYHU criyqau rnokaszeam, ye OTI1 bu moena Oa e 6e3onacHa u egpekmusHa mepanusi npu nayueHmu ¢
XpOHuUY4Ha borika 8 Kpbcma, Heroenuseawa ce om obuvalHume mepanesmuyHu onyuu. JaHHume, makap
U OCKbOHU KbM MOMEHMa, obxeawam Hal-4yecmume MpuYuHU 3a moea OrsiakeaHe, a UMEHHO rnamosoausi
Ha uHmepsepmebpanHume Auckose, hacemHume U cakpousuadyHume cmaesu, Kakmo U rapacrnuHaaHume
MeKU mbKaHU. Bb3aMoxHocmma 3a npeyusHo UHMpPane3uoHHO NpuoXeHue 8 yapedeHume mbKaHU Ha mo3u
peaeHepamopeH asmonoxeH MPodykm e 2onsiMo npedumcmeo nped usrosi3eaHUmMe ceea 8 KiuHu4Hama
npakmuka obwu an2opummu 3a fiedyeHue Ha nayueHmume ¢ moea orlakeaHe. bboewu no-zonemu npoyy-
8aHUsi, 8KIMoY8awu U 0bpasHu Memodu 3a OUeHKa Ha CmpyKmypHOMOo 8b3cmaHossisaHe Ha 0e2eHepamueHoO
MpOMeHeHUme mbKaHU, 0m2080pHU 3a 6osikama u ghyHKyuoHanHusi degpuyum, buxa u3sicHUNIU Mscmomo Ha
mepanusima ¢ OTI npu xpoHu4Ha 6oska 8 ebpba U KpbCcma.

Krroyoeu dymu: mpomboyumu, 6orka 8 ebpba u Kpbcma, mbKaHHa peaeHepayusi

Abstract. Low back pain (LBP) is an extremely common symptom in populations of all ages with significant
economic and social burden worldwide. As such, it should be among the priorities for trying to find more
efficient methods for prevention and treatment. Currently, the exact cause for the complaints can be found
in most of the cases following thorough clinical examination, adequate diagnostic tests, and modern image
diagnosis. Most often, the complaints are caused by degenerative processes affecting certain structures in
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the lumbosacral area — the intervertebral discs, the tendons/entheses along the iliac crest, the sacroiliac
and lumbar facet joints. Platelet-rich plasma (PRP) is a widely used therapeutic method aimed at recovering
(both anatomical and functional) degenerative or traumatically damaged collagen tissues by injecting/
applying autologous blood concentrate, rich in growth factors and other biologically active molecules. PRP
demonstrates huge potential in stimulating cell proliferation and metabolic activity in vitro. Trials with animals
show/prove the full recovery of the structural changes and the matrix integrity of the damaged tissue. In recent
years some prospective clinical studies and published case series report that PRP could be a safe and efficient
therapy for patients with chronic low back pain that do not yield to traditional/standard treatment options.
Data through limited/scarce for the time being includes/covers the most common cause for this complaint,
namely pathology of the intervertebral discs, facet and sacroiliac joints, as well as paraspinal soft tissues. The
possibility for precise intralesional application of this autologous regeneration product in the damaged tissue
gives it a huge advantage over the common algorithms currently used in the clinical practice to treat patients
with such complaints. Future bigger studies, including image methods to evaluate the structural recovery of
the degenerative changed tissue responsible/blamed for the pain and functional deficit, would bring light to the
place PRP therapy should take in the treatment of low back pain.

Key words: platelets, low back pain, tissue regeneration

EnMaEMUONOrnus n COLUANHO-
MKOHOMMUYECKO 3HAYEHUE
HA BOJNIKUTE B NbPBA U KPBCTA

Bornkute B rbpba u KpbCTa ca M3KMNOYUTENHO
4YeCcTO CpellaH CUMMATOM MpU BCUYKM Bb3PacToOBU
rpynuv 1 B CBETOBEH MaLLab ca acoumnmpaHu C finYHW,
coumanHn 1 UIKOHOMWYeCcKn 3aTpygHeHus. Cncrema-
TnyeH nperneg ot 2012 r. Ha YyecToTaTa, C KOSTO ce
cpella To3n CMHAPOM B CBETOBEH Mallab, nokasea,
ye 12% OT HaceneHWeTo e 3acerHato OT Onfakea-
HWs1, BOAELLM OO HamansBaHe Ha TPy4oCnoCcoBHOCT-
Ta KbM MOMEHTA Ha NpoBexXJaHe Ha U3cregBaHeTo,
JokaTo Ha MecedHa 6asa, yecToTata Ha GonkuTe B
rep6a n kpbeTa goctura 23% [1]. Bonkute B rbpba
N KpbCTa ce cpeLLaT No-4ecTo Mpu XEeHWU, OTKOSNKOTO
Nnpy MbXKe 3a BCUYKM Bb3PacTOBW FPynu, KaTo Yec-
TOoTata UM ce yBenu4yaea cref nybepteta [2]. Cno-
pen envaeMnornorMyH1uTe NpoyyYBaHns Yectotata Ha
bonknTe B rbpba n KpbCTa € Han-B1CcoKa npu xopa
Ha cpedHa Bb3pacT, T.e. MIKOHOMWYECKM aKTUBHAaTa
4YacT OT HaceneHneTo, OTKbAETO Ha-BeYe NPon3nu-
3a OFPOMHUSAT COLMANHO-MKOHOMUYECKN edeKT Ha
TO3M cuHapom [3]. XopaTa, KoUTo cTpagar OT Borku
B rbpba 1 KpbCTa, oTYMTaT cpeaHo 5,2 3arybeHu pa-
©OTHM Yaca ceamunyHo [4].

Mpe3 2015 r. GBD (aHanu3 Ha ecbekta Ha pas-
nnyHK YecTtn 3abonseaHmsa) Ha C30 ycTaHoBsABa, Ye
B MOMEHTA Ha 13creaBaHeTo Yectorata Ha bonkute B
rbpba n KpbCTa B cBeToBeH MaLab e 7,3% (540 mnH.
xopa no ceeta) [3]. B nocoyeHuss aHanma Gonkute B
rbpba 1 KpbCTa ca NoCTaBeHM Ha LIEeCTO MSCTO Cpeq,
BOZELLMTE OECET NPUYMHM 33 BIOLLEHO KAYECTBO Ha
XMBOT N MHBanuMamsaums B cBetoBeH Maulad. GBD,

EPIDEMIOLOGY AND SOCIAL
AND ECONOMIC IMPORTANCE
OF LOW BACK PAIN

Low back pain is an extremely common symp-
tom in all age groups and is associated with per-
sonal, social, and economic burdens worldwide.
In 2002, a systematic review of the global preva-
lence of LBP demonstrated a 12% point prevalence
of activity-limiting LBP, whereas the one-month
prevalence was 23% [1]. The LBP prevalence was
higher among females than males across all age
groups and was relatively high during adolescence
[2]. Numerous epidemiological studies have shown
that the prevalence of low back pain was highest
for people at middle age. Therefore, LBP has a sig-
nificant societal economic impact [3]. People with
LBP report an average loss of 5.2 working hours
per week [4].

In 2015 the Global Burden of Disease (WHO
analysis of the impact of different common dis-
eases) stated that the global point prevalence of
activity-limiting LBP was 7.3% (estimated as 540
million people worldwide), and LBP is now regard-
ed as the first cause of disability worldwide [3]. Ac-
cording to the analysis, LBP rank sixth among the
ten leading causes for worsened quality of life and
impairment worldwide. The authors of the Global
Burden of Disease 2015 suggest that LBP should
be a priority for future research on prevention and
therapy [3].
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2015, npenopbyBa Oonkute B rbpba n KpbCTa Aa ce
onpeenaT kato npuopuTeTHa obnacT npu nnaHupa-
HETO 1 PMHAHCMPAHETO Ha ObAeLUM MEONLMHCKA Ou-
arHOCTUYHM M TepaneBTUYHM NpoyyBaHus [3].

ETuonorua n NATOrEHE3A HA BONKUTE
B N'bPBA U KPBCTA

Bonkute B repba n KpbCTa Morat NOTEHLMarHoO
a ca MHOro pa3HoobpasHu B ETMOMOMMYHO U nartore-
HETUYHO oTHoLueHue [5]. MNpe3 nocneaHuTe rognHn ce
OTXBbPMs TPaAWLMOHHO 3arerHanara uaes, Ye npu-
YyMHaTa 3a 6ornkuTe B repba u KpbCTa OCTaBa HesicHa
npu oo 85% oT nauneHTuTe, KOUTO Ce BOOAT C ,Hec-
neundpmyHn 6onkm B repba m kpbeTa“ [6]. Tosm gmar-
HOCTUYEH ,HUXUNN3BbM® ObITO BPEME € CMbBarn npo-
BEXOAHETO Ha Ka4yeCTBEHW MPOYyYBaHWUsi BbpPXY HOBM
N cneunduyHO TapreTypaHu TepaneBTUYHU WHTEp-
BeHUun [7]. HaTpynBaHeTo Ha HOBW JaHHWU OT MO-Cb-
BPEMEHHUTE €NMOEMMONOTNYHN, OBPA3HN 1 KITMHUYHM
npoyYBaHusl NPeaoCcTaBsi BCE MOBeYe JOKA3aTerncTBaa,
ye cneundUYHMAT HOLMLIENTUBEH Npom3xog Ha Gor-
kuTe B repba u kpbcTa Moxe Aa 6bae yCTaHOBEH Npu
MHO3WHCTBOTO OT nauueHTuTe [5], koeto 6u fano Bb3-
MOXHOCT 3a MO-TOYHO HACOYEHU ETMOMATOrEeHETUYHU
TepaneBTUYHN WHTEPBEHLMN, KOETO Om nopgobpuno
Ka4yeCTBOTO Ha NTEYEHNETO Ha Te3n BOrHW.

Cnopen noctynatute Ha Bogduk Bcsika cTpyk-
Typa, 3a KOATO Ce CMsATa, Ye MOXe Aa e OTroBopHa
3a bonku B KpbCTa, TpabBa 3agbikutenHo [5]: 1.
[a wma nHepBauus; 2. [la e B cbCTOAHME Aa npe-
[An3BMKBa Oornka, nogobHa Ha KNMMHWYHO Hann4HaTa
npv NauneHTuTe, 1 3a NpeanoynTaHe, Tosa Moxe aa
Obae oemMoHCTpupaHo npu 3gpasu gobposornuy; 3.
[a ca nogatnveum Ha yBpexaaHusi, 3a KOUTo ce 3Hae
Yye npeaussukeaTt 6onka. TakoBa yBpexaaHe Tpsbsa
Aa Moxe Aa 6bae 4EMOHCTPUPaHO Uy Ypes nacnea-
BaHWsi, NN MOHE Ype3 NaToaHaTOMMUYHM npenapaTtw;
4. [la ca gokasaHu KaTo M3TOYHMK Ha Gonka npu na-
LUNEHTUN — Ype3 M3MNOMN3BaHETO HA ANArHOCTUYHN TEX-
HWKN C N3BECTHA TOMHOCT M BaNMOHOCT.

Kato ce onuvpa Ha Tean nocTynaru, Kakto U Ha OCHO-
BaTa Ha aHanu3 Ha HannyHarta nuTeparypa, Bogduk no-
CO4Ba, Ye Bork1Te B rbpba 1 KpbCTa ca Npeam3BuKaHn
OCHOBHO OT TPW ETUOMNOTMYHM MprYnHK: 1. MaTonorms Ha
nHTepBepTebpanHusa auck (unm Internal Disc Disruption
Disease); 2. MekoTbkaHHM 3abonsiBaHusi, Haii-Beqe
TeHOgonatuM Ha napaBepTebpanHUTe MyCKynu, KOUTO
ce 3anaBsiT No xoda Ha kpucta nnuaka (lliac Crest Pain
Syndrome), 3. ApTponaTus Ha 3uranodmsapH1Te 1 ca-
KpounuadHuTte cTaBu. Bcsika oT TpyuTe NpuymvHmM e oTro-
BOpHa 3a NpunbnmamntenHo no 1/3 ot cnyyaute Ha Oornkm
B rbpba u KpbCTa, UK 3aeHO Te NPUYUHSABAT NoBeye

Low BACK PAIN — ETIOLOGY
AND PATHOGENESIS

Damages could cause LBP to numerous spinal
and paraspinal structures, i.e., it could potentially
be very diverse etiologically and pathogenetically
[5]. Conventionally, the belief that the cause of LBP
is uncertain in around 85% of the patients having
“non-specific LBP,” has been changed over recent
decades [6]. This diagnostic “nihilism” has long pre-
vented/hindered quality/good research of new and
specifically targeted therapeutic interventions [7].
However, recent epidemiological, clinical, and radio-
logical studies have demonstrated evidence that the
precise nociceptive origin of LBP can be identified in
the majority of cases [5].

Thus, much better targeted etiopathogenetic
therapeutic interventions could be developed, lead-
ing to/resulting in improved quality of treatment for
these patients.

According to Bogduk’s postulates, any structure
deemed responsible for LPB should [5]:

1. Have a nerve supply.

2. Be capable of causing pain similar to that seen
clinically, and ideally, this should be demonstrated in
healthy volunteers.

3. Been proved to be susceptible to disease or
injury that is known to be painful. This disease or in-
jury should be evident from investigations or at least
post-mortem studies.

4. Been shown to be a source of pain in patients,
using diagnostic techniques of known reliability and
validity.

On the basis of these postulates, as well as on
the careful analysis of the literature, Bogduk points
out that the majority of cases of LBP are caused by
disease or pathology of three main structures:

1. Pathology of the intervertebral disc (or Internal
Disc Disruption Disease);

2. Soft tissue diseases, mainly tendinopathies of
the paravertebral muscles that attach to Crista lliaca
(lliac Crest Pain Syndrome);

3. Arthropathy of the zygapophyseal and sac-
roiliac joints. Roughly, each of these three main
structures is accused of causing nearly 1/3 of all the
cases of LPB. Thus they together being the origin



30 M. T. Tonopos, J1. MekeHsH, C. Monosa 1 ap.

P. T. Todorov, L. Mekenjan, S. Popova et al.

ot 90% oT Te3n onnaksaHus. B Tabn. 1 ca npeacraee-
HM NO-NoAPOBHO ETUONOTUYHUTE MPUYMHIA U aHATOMUY-
HUTE U3TOYHMUM Ha BGonknTe B repba n KpbeTa.
CnocobHocTTa ga obae noeHtTudrympana ¢ goc-
TaTbyHa CUIYPHOCT creundmyHa NpyyMHa 3a Onnak-
BaHMsITa BOOM 4O Bb3MOXHOCTTA Aa 6bae npunoxe-
Ha cneuudunyHata Tepanus. Tasu Tepanus Moxe da
Obae Haco4YeHa KbM M3KMHoYBaHe Ha GOrKoBMS reHe-
paTop uUnu 0O Bb3CTaHOBSABaHE Ha HopMarHaTa (yHK-

of more than 90% of the cases. Table 1 shows in
greater detail the etiological reasons for and the ana-
tomical origins of low back pain.

The ability to identify with sufficient certainty a
specific cause for the complaint brings the possi-
bility of applying specific treatment. This treatment
could be targeted at shutting down the pain or
restoration of the function of the injured structure.

Ta6bnuua 1. lNMpednonazaemMu U3MOYHUUU U/unu NPUYuHU 3a 6osikume e 2bpba U KpbCcMa ¢ Halu4yue Ha CbomeemHu
eKkcrnepuMeHmasiHu dokaszamesicimea u ycmaHoeeHama uMm Yyecmoma (MmooughuyupaHo no Bogduk, 2005 [5])

Table 1. Tentative/Probable origins and/or cause/reason for LBP with the respective available experimental evidence and

their prevalence (modified using Bogduk, 2005 [5])

CTpYKTYpY U/MN1 NPUYUHK

WpeHTdMumMpaHa npy nauneHTun

EkcnepumeHTanHa 6onka npu 3gpaeu | Yectota
nobposonum

Causes and/or sources Identified in patients Prevalence
Experimentally caused pain in
volunteers
KOCTHM CTPYKTYPW: | BONES:
1. MpeLwnenHm Tena / Vertebral bodies Ra/Yes He / No Paako / rare
2. “Kissing spines” [a/Yes He /No HeussectHa / unknown
3. COmbCbK Ha Bepr. namikn / Clash of the laminas | He /No He /No Hewussecta / unknown
4. Cnonannonmsa / Spondylosis Ra/Yes He /No = 5-6%
5. CTeH03a Ha CTIMHanHus kaHarn / Stenosis of the Ra/Yes He / No Heussecta / unknown
vertebral channel
MEXOYNPELWNEHA OUCKOBE / INTEVERTE-
BRAL DISCS
6. [InckoBa AereHepaLys v ANCKoBO xepHumpane / | Aa/Yes He / No 35-40%
Internal disc degeneration and disc hernia
CTABMU: | JOINTS:
7. 3uranodmsapy crasu / Facet joints Ra/Yes Ra/Yes 10-15%
8. CUC / Sacroiliac joints Ra/Yes Ra/Yes 10-15%

MEKU TbKAHW: / SOFT TISSUES:

9.TN® / TLF

10. XepHuupaHe Ha macTHa TbkaH / Fat tissue
herniation

11. KomnaptmeHT cukapom / Compartment syndrome | Aa I Yes
12. Myckynu: / Muscles:

12.1. Cna3bm / Muscle spasm

12.2. ncbanaxc / Muscle disbalance

Na/Yes

Na/Yes

Heybeautennu ganHu / Unreliable He / No

HeybeautenHu ganHu / Unreliable He / No

12.4. Paatexenus / Muscle sprains Ra/Yes Ra/Yes HemssectHa / unknown
12.5. “TpurepHu® Toukm / Trigger points Heybeautennmn gannu / Unreliable | a/ Yes HewnssectHa / unknown
13. lluramenTn / Ligaments

13.1 3CUN/ PSIL [la/Yes He /No HeussectHa / unknown
13.2 1NN/ ILL Heybeautennu ganHu / Unreliable He /No HeussectHa / unknown
13.3 3NK/PLC Ra/Yes Jla/Yes <6%

14. CvHapoM Ha KpucTa unuaka / Crista iliaca pain | Aa/Yes Ra/Yes

syndrome 22-40%

15. M / Dura mater Na/Yes Na/Yes HewussectHa / unknown
16. EMN / Epidural plexus He /No He /No HeussectHa / unknown

HewnssecTHa / unknown

He / No HewnssectHa / unknown
He / No HeusgectHa / unknown
Na/Yes HewussectHa / unknown

HewnssecTHa / unknown

JleeeHda: CUC: cakpounuayHu ctasu; TII®: TopakonymbanHa dacuusi; SCUJ: 3ageH cakpounuaveH nurameHt; UIT: nnuonymbaneH
nuramenT; 3J1K: 3ageH nurameHTapeH komnnekc; EAN: envaypanen nnekcyc; AM: gypa matep

Legend: TLF: thoracolumbar fascia; PSIL: posterior sacroiliac ligament; ILL: iliolumbar ligament; PLC: posterior ligament complex
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uMs Ha yBpedeHata TbkaH. B ngeanHus cnyvaw tasu
Tepanus 6u gosena o0 CTPYKTYPHO Bb3CTaHOBSBAHE
Ha aereHepupanute Unn natornorn4Ho NpoMeHeH" Tb-
KaHu. NoTeHumanHa Bb3MOXHOCT 3a TakbB CTPYKTYp-
HO-MoaMdMLMpaLL, edpekT NPUTEXaBarT T. Hap. pereHe-
pvpawm Tepanuu: oborateHa ¢ TpoMboLmUTM nasma,
3aroTOBKMTE CbC CTBOIOBUTE KINETKM U KOHLEHTpaTuTe
oT pacTtexHu daktopu [8]. Mexay Tax oborateHarta ¢
TPOMOBOLMTM nna3ma e ocobeHo nonynsipHa nopaau
OTHOCUTENHO GBP30TO CM NPUrOTBSIHE, Ge3onacHoOCTTa
n gobparta cu NOHOCMMOCT OT MauMeHTUTE.

OE®UHULNA HA OBOFATEHATA C TPOMBOLIUTU
NNA3MA. Buonormsa n KNnACUOUKALMUSA

O6orateHaTa ¢ TpomboumnTy nnasma (OTI) e aB-
TOMNOXEH KPbBEH KOHLEHTpaT — ronam 6poin Tpombo-
LUTW, pasnorioXXeHn B Masko Konm4ecTso nnasma [8].
To31 KOHLEHTPAT CbAbpKa MHOXECTBO €CTECTBEHU
ABTOIMOXHM PacTeXHN PakTopyu N LUMTOKNHU. OCHOB-
HaTa (pyHKUMSA Ha TpombouuTuTe e da nognomarat
XemMocTasara nocpeacTBOM afxesusl, akTmBaums u
arperauus. [py cbaoBU TpaBMU aKTUBUPAHUTE TPOM-
douunTn ocBoboxaaBaT OT rpaHynuMTe Cu koarynmpa-
WM chakTopu, KoUTo npomussexaatr oubpUHOB CbCU-
pek. B gonbnHeHne kbm hakTopute, KOMTO CbCMpBaT
KPbBTa, aKTUBMPaHUTE TpoMOouuTu ocBoboxaasat
N pacTexHu pakTopu, KOUTO MOCPEACTBOM floKanHa
WMHOYKUMA Ha Bb3nanutenHa peakuus cTumynupar
peBackynapu3aumsTa 1 ycKkopsiBaT enutenHara pere-
Hepauusa BbB dpa3nTe Ha BbanasneHune n nponvdepa-
LS OT 03gpaBUTENHUA NpoLec Ha paHarTa [9].

CbBpeEMEHHNTE MPOTEOMHWN aHanM3n Mnokassar,
Yye aKTMBMpaHUTe TpomboLMTK MoraT Aa ocBoGoaaT
okorno 3000 6uoakTtneHK npotenHa [10]. Cpepn Tpu-
Te BuAa rpaHynu, cbabpxalim ce B TpomMbountumTe,
O-rpaHynnTe ca OCHOBHWUTE OpraHenu 3a CbXxpaHe-
HMe Ha CeKpeTMpaHuTe npotenHu. B Tax ce cbabp-
XaT afXxe3VOHHWN NPOTEMHUN, CbCUpBaLLM hakTopu K
NHXNOUTOPU, PUOPUHONUTUYHM DAKTOPU N TEXHUTE
NMHXMBUTOPW, NPOTEasn N aHTUNPOTEasn, PacTeXHM
dakTopn U MUTOTEHHW PAKTOPU, XEMOKUHU N LIUTO-
KVHW, aHTuBakTepmanHi NpoTENHU U MH. Ap.

LLlom TpombGouuTtute ce aktuBupart, Tesu Ouo-
aKTMBHW MPOTEMHU CE FreHepupaTt U ocBoOOXaaBaT
B yBpe[eHaTa TbKaH, KaTo CMHEepruyHo perynupar
MHOrOGPOVIHN MOMNEKYNAPHN MexaHW3Mu, B ToBa
4YMCNO KneTbyHa nponudepaunsi, KneTbyYeH Xemo-
TaKcuc, HeoaHIMoreHesa, KrneTb4YHa cneymanusaums
N CMHTE3 Ha U3BbHKNETbYeH maTpukc [8, 10]. NMo-Ba-
XXHUTE pacTexHuTe PakTopu, KOUTO Ce CeKkpeTupat
OT aKTMBMPaHUTE TPOMOOLMTM M CbOTBETHO Ca Ha-
NNYHN BBbB BUCOKM KOHLUeHTpauumn B OTI1, ca npea-
cTaBeHu B Tabnuua 2.

Ideally, it would also help for the structural resto-
ration of the degenerated or pathologically trans-
formed tissues. One possibility for such structural
effects holds the so-called regeneratory therapies
— platelet-rich plasma, stem cell preparations,
and growth factors concentrates [8]. Platelet-rich
plasma is particularly popular among these, as it is
quickly produced, safe, and well-tolerated by the
patients.

DEFINITION OF PLATELET-RICH PLASMA.
BIOLOGY AND CLASSIFICATION
oF PRP

Platelet-rich plasma (PRP) is an autologous
blood concentrate — a significant number of plate-
lets in a small quantity of plasma [8]. That concen-
trate contains numerous natural autologous growth
factors and cytokines. The primary function of plate-
lets is to help hemostasis through the processes of
adhesion, activation, and aggregation. Following
vessel injury, platelets activate and release coagu-
lation factors from their granules that generate a
fibrin clot. Additionally, activated platelets release
growth factors that contribute to the inflammation,
revascularization, and epithelial regeneration in
wound healing both the inflammatory and prolifera-
tive stages [9].

Recent proteomic analyses revealed that about
3,000 bioactive proteins are released from activated
platelets [10]. Among the three types of granules
that platelets contain a-granules are the major stor-
age organelles for secreted proteins. They contain
clotting factors and inhibitors, fibrinolytic factors and
their inhibitors, proteases, and anti-proteases, ad-
hesion proteins, chemokines and cytokines, growth
factors, and mitogenic factors, anti-microbial pro-
teins, etc.

Once the platelets are activated, bioactive pro-
teins are produced and released to the damaged
tissues, synergistically regulating multiple pathways.
Among the controlled processes are angiogenesis,
cell proliferation, cellular chemotaxis, cell differen-
tiation, and synthesis of extracellular matrix [8, 10].
Table 2 presents the more significant growth factors
that the activated platelets secrete and that are pres-
ent in high concentrations in PRP.
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Table 2. Growth factors in PRP and their cellular effect

PactexeH chaktop / Growth factor

Knetbuen edekr / Cellular effect

PDGF
Platelet Derived Growth Factor

AxTuBmupa makpodaruTe 1 HeoaHrnorenesata / Activates macrophage and angiogenesis

Cumynupa nponudepaLmsiTa n aktusauusita Ha dubpobnactute / Stimulates proliferation and fibroblast activation
YBenuyasa konareHoBus cuHTe3 / Increases collagen synthesis

CTumynupa nponudepaumsiTa Ha kocTHu kneTky / Stimulates bone cell proliferation

IGF-1
Insulin-like Growth Factor-I

[MpuBnnya mrobnactu n ubpobnactu u cTmynmpa npotenHoBus cunTes / Attracts myoblasts and fibroblasts and
stimulates protein synthesis

Meguupa Bb3CTaHOBSIBAHETO Ha CkeneTHaTa Myckynatypa / Mediates skeleton muscles recovery

YBenuyaBa akTMBHOCTTa Ha octeobrnactute / Increases osteoblast activity

TGF-p
Transforming Growth Factor-

Crtumynupa nponmdepaumsta n akTuBHOCTTa Ha ombpobnactute / Stimulates fibroblast proliferation and activity
CTumynupa cuHTesa Ha konareH Tun | n dmbporektur / Stimulates type | collagen and fibronectin synthesis
VHayumpa obpasysaHeTo Ha kocTeH maTpuke / Induces bone matrix formation

VIHxubunpa ocTeoknacTHoTo chopmmupaHe 1 koctHata pe3opbuus / Inhibits osteoclast formation and bone resorption
Perynupa 6anaxca mexay cmbposara u pereHepauusita / Regulates the balance between fibrosis and regeneration

Endothelial Growth Factor

PDEGF [pomoTIpa penapaT1BHUTE NPOLIECH YPE3 CTUMYNMpaHe W NponudepaLnsTa Ha KepaTUHOLMTY 1 KOXHM nbpobna-
Platelet Derived Endothelial Growth Factor | ctu / Promotes the reparative processes through keratinocyte and skin fibroblast stimulation and proliferation

PDAF MHoyuvpa Backynapusaumsta / Induces vascularization

Platelet Derived Angiogenic Factor AYLAP Xynaphsal

EGF KnetbyHa nponudepauys / Cell proliferation

[ndbeperumaums Ha enutennuTe kneTkw / Epithelial cell differentiation

VEGF
Vascular Endothelial Growth Factor

AxrvoreHesa / Angiogenesis

Mwurpauus v geneHe Ha eHgoTenHuTe kneTku / Endothelial cells migration and division

Cb3paBaHe Ha NyMeH 3a kpbBOHOCHUTe cbiose / Creation of lumen for blood vessels

®eHecTpauys / Fenestration

XemoTaKkcucHo aeiicTBre BbpXy Makpodary v rpaHynouuti / Chemotaxis effect on macrophage and granulocytes
Basogunarauus (MHAMPEKTHO Ype3 MHAYKLMS Ha a3oTeH okuc) / Vasodilatation (indirectly through nitric oxide induction)

HGF

AxrvoreHesa / Angiogenesis

Hepatocyte Growth Factor

AHTUMBpoTIYHO / Antifibrotic

MutoreH 3a eHgoTentute knetku / Mitogen for endothelial cells

KOHTaKkTbT C KonareHoB MaTpuUKC € eguH oT
OCHOBHUTE (pakTopu, KOWTO MHOYyUMpaT €eHOOoreH-
Ha akTuBauus Ha TpombounTuTe. AKTUBaAUUATA UM
BOOW 0O [erpaHynaumsi Ha a-rpaHynuMTe U OCBO-
fboxgaBaHe Ha MHOXECTBO OMOAKTUBHM MOIEKYnW,
cpen Kouto u pacTtexHn daktopu [11]. AkTnBauusaTa
CbLLO Taka BkMo4Ba PUBPMHOrEHHO AeneHe, KOeTo
nognomara oopmmpaHeTo Ha matpukc. OcBeH ypes
KOHTaKT c KonareH, aktuBauuaTta Ha OTIl1 moxe ga
ce vHayumpa 4pe3 [obaBsHETO Ha KanuueB XIlo-
pua wu/unn TpombuH, 3ampassiBaHe U pasmpassiBa-
He Ha npobaTa. [MPEKTHUSAT KOHTaKT C KOnareHoBu
CTPYKTYPU € Ha4YMHBT Ha aKkTuBauMsi, NpakTUYeCcKn
n3nonseaH npu uHxektmpaHeto Ha OTI gupekTHO
B CyXOXWNuATa WM eHTe3anTe. TO3n HadvMH OCBEH
PU3MONOrNYEH € N UKOHOMUYECKUN MO-U3TOLEH, TbiA
KaTo He M3NCKBA LOMbIIHUTENHN KOMMOHEHTU KaTo
TpoMOVH unu kanuues xrnopug. Tpabesa obaye aa
ce uma npensua, 4e fnpu Hero CTeneHTa Ha CroH-
TaHHaTa aKkTMBauus MOXe [a Bapupa U CbOTBETHO
KONMMYEeCTBOTO Ha OTAENEHUTE MpPU Hes PacTeXHM

The very contact with the collagen matrix is
one of the major factors that start the endogenous
way of platelet activation. The process of activation
leads to degranulation of the alpha granules and
the secretion of numerous bioactive molecules and
growth factors [11]. The activation also includes
fibrin depletion that helps the formation of a new
matrix. Besides the collagen contact, PRP could be
activated by adding calcium chlorate, thrombin, or
freezing and unfreezing of the probe. Nevertheless,
the contact with the collagen is the way of PRP ac-
tivation, when it is injected directly into tendons or
entheses. This option is not only the physiological
one but also more cost-effective, as it does not re-
quire additional compounds like calcium chlorate or
thrombin. Anyway, one must bear in mind that dur-
ing this spontaneous activation, the quantity of the
produced and secreted bioactive molecules and
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drakTopu Ccblo Moxe Aa Bapupa [12]. Pasnnuusata
B METOAMTE Ha akTUBaLMS NMPU KIMMHUYHUTE NPOYY-
BaHMS MoraTt Aa 3aTpygHAT TOYHOTO OLeHsiBaHe Ha
pesyntatuTe oT nscneasaHusTa [13].

OTIM moxe ga O6bae knacudmumpaHa no Asa
kputepus [14]: 1. Ehrenfest knacuduumpa kpanHus
NPoAdyKT cropes HauyMHa Ha MPUroTBSIHE M OCTaTbu-
Hus1 6pon neBkouMTK B Nna3mara Ha: OTI1, 6orata Ha
NeBKOUMTK (NonyYeHa Npy e4HOKPAaTHO LEeHTPOdyrn-
paHe Ha B3eTaTa OT nauuneHTta kpbB), u OTI1, 6eaHa
Ha neBKoUWTK (MOnyyYeHa Npu ABONHO LIEHTpodyrn-
paHe B crieuyarnHy 3aTBOPEHN CUCTEMM C KOHTENHEP
3a cenapupaHe Ha NeBKOUWTU), KaTo B AOMbIHEHME
TOW pas3gensa KparHus NpoaykT Ha nrasma wnm gu-
6puH. 2. DelLong B gonbnHeHne kbM 6pos Ha nes-
kountuTe (begHa nnu Gorata Ha TAX) Knacuduumpa
OTMN B yetnpu knaca (PAW 1-4) crnopepg kparnHaTa
KOHLeHTpauus Ha Tpombountn Ha: PAW1: 6posT Ha
TpomMbouUTMTE € paBeH Ha MbpBOHa4YanHus (ToBa
e aBTonoxHa KpbB); PAW2: 6posT Ha TpombouuTu-
T€ € no-ronsaM OT MbpBOHaYvanHus, Ho < 0,75 M/uL;
PAW3: 6posT TpombounTtn € mexay 0,75 M un 1,25 M/
WL (ToBa e Ham-4ecTo n3nonseBaHaTa KOHLEHTPaUmMs);
PAW4 = 1,25 M/uL. B Ta3u knacudpmkauus ce s3emar
npeaBua M HaYMHBT Ha akTUBaUWsi HA FOTOBUSI MPO-
OYKT, KaKTO 1 KOHLEHTpaLMsATa Ha NEBKOLMTU B HETO.
CwmsaTa ce, ye b6egHaTa Ha neskoumtn OTI1 nokassa
no-gobpu pesyntatv oT borarata Ha neBkOUUTH, a
KpanHaTa KOHLEHTpauusi Ha TpombouunTK e xenarten-
Ho ga 6bae okono 1 M/uL, T.e. oT yeTupu Oo wect
MbTW NO-TONsIMa OT KOHLEHTpaumsaTa um B nepudep-
HaTa KpbB (kparHa knacudukauma PAW3). BaxHo e
OaHHM OTHOCHO KracnUKaLuNOHHNTE XapaKTepucTu-
K/ Ha u3nonaeBaHaTta nnasmMa ga 6baaT BKIHOYEHU B
nybnukauumTe OTHOCHO nMpunoxeHueto Ha OTI1, 3a
4a morart pesyntatuTe Aa Obgat afeKkBaTHO CpaBHS-
BaHW. 3a cbXaneHne obade, TakaBa MHGOpPMaUus
KbM MOMEHTa € Hanm4Ha B camo okono 10% ot ny6-
nukaumuTe [15].

KIAUHWYHO NPUNOXEHUE HA OTI1
B PEBMATONIOMUATA U OPTONEQUATA

lMnasmoTepanuaTa ce n3nonsea LUMPOKO B KIu-
HWYHaTa NpakTuka 3a pereHepauusi U Bb3CTaHOBS-
BaHe Ha TbkaHu [10]. Hanocnegbk, ocobeHo B 06-
nacTTa Ha cnopTHata MeaguumHa u opToneausaTa, ce
OeMOoHCTpupaT pereHepupalumte ceorctea Ha OTI
Npy Bb3CTaHOBSIBAHE Ha YBPEeAEHW TbKaHu, B TOBa
YNCMNO CYXOXUIUSA, NUrAMEHTU U XPYLUSST — BCUYKK
Te3n CTPYKTYpU ca C NPUCHLLY, HUCBK O3apaBuUTENeH
noTeHuMan nopagu nbiHaTa CM UM OTHOCUTENHa
aBackynapHocT [9]. XuctonatonornyHuTte wuscneg-

growth factors may vary [12]. This difference in the
level of spontaneous activation or the way of PRP
activation may cause difficulties when comparing
different studies and analyze their results [13].

PRP could be classified according to two cri-
teria [14]: 1. Ehrenfest classify the PRP based on
the way it was produced and the residual number
of leucocytes in the final PRP to: — PRP rich in leu-
cocytes (produced by only a single centrifugation of
the patient blood sample); and PRP poor of leuko-
cytes (produced by double centrifugation of the pa-
tient blood sample in a special closed system with a
leucocytes separation chamber). Further, he divides
the final product into plasma and fibrin. 2. DeLong
in addition to the quantity of the leucocytes (rich
or poor of them), classify the PRP in four classes
(PAW 1-4), according to the final concentration of
platelets in PAW 1: the final number of platelets is
equal to the one in the patient peripheral blood (au-
tologous blood); PAW 2: the final number of plate-
lets id bigger than that in the peripheral blood, but
lower than 0,75 M/uL; PAW 3: the number of plate-
lets is between 0,75 M and 1,25 M/uL (this is the
most frequently used concentration); and PAW 4:
platelets = 1,25 M/uL. In this classification system,
the final number of leucocytes and the way of ac-
tivation of the PRP (endogenous or exogenous) is
also taken into account. It is generally considered,
that PRP poor in leucocytes gives better results,
and less risk of post-injection pain, while the final
number of platelets after the concentration, should
be around 1 M/pL, i.e., four to six times greater than
that in the peripheral blood (or PAW 3). It is very
important that data regarding the way of producing
PRP and the final concentration of platelets in it is
reported in the publications of PRP studies so that
they can be reasonably compared. Regretfully, this
information is published and available in only about
10% of PRP publications now [15].

CLINICAL APPLICATION OF PRP
IN RHEUMATOLOGY AND ORTHOPEDICS

Plasmotherapy is widely used in clinical prac-
tice for the regeneration and restoration of tissues
[10]. Recently, in the field of sports medicine and
orthopedics, the regenerating potential of PRP has
been demonstrated when restoring damaged tis-
sues, including tendons, ligaments, and cartilage —
all these structures have inherently low healing po-
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BaHUS NpuW TeHOonaTum W eHTe3onaTum nokassat
nNpomMsiHa B HOpMarHaTa apxuTekTypa, peopraHusa-
umsa Ha combpunepHaTta CTpyKTypa C ,pa3BuBaHe” Ha
KorareHoBWTE Cnvpanu Uiy 4YacTUYHOTO UM PynTy-
puypaHe, OTOK Ha CbEOVUHUTENHOTBKAHHWSA MaTpuKC
Ha CYXOXWIMETO, 30HN Ha MYKOMAHA UM XManuHHa
TpaHcdopMaLms, KaKTo U Ha MacTHa nHUnTpauus
1 noBuvLweHa Backynapusaums [16].

Mma gaHHm 3a gobpus TepaneBTUYeH edekT oT
npunoxeHneto Ha OTI1 nNpu nNeveHNeTo Ha TeHgona-
TUW Ha aXMINECOBOTO CYXOXMINME U naTtenara, narepar-
HaTa 1 MeguanHaTta eHTe3onaTusi Ha NakbTHaTa cra-
Ba, NMraMeHTapHuUTe yBpeam okono rmeseHa [17]. Teau
YeCTO CpeLlaHn CNopPTHU TPaBMU U AereHepaTuBHN
3abonsBaHMsa B MOBEYETO Cryyan ce nogaasar Tpya-
HO Ha KOHCEPBAaTMBHO Jle4YeHre, 3aLL0TO CyXOXUITNETO
€ M3rpafeHo OT CpPaBHUTENHO aBacKynapHa TbKaH C
NPUCBLLUNA M HUCBK 03apaBuTeneH noteHuman [17]. B
CUCTEMATUYHUSA CU Npernen Ha KIMHUYHUA edekT oT
nxekTuparneto Ha OTI npu TeHgonaTns Ha axwne-
COBOTO cyxoxunue (12 pa3paboTtkn) n TeHgonaTust Ha
natenara (3 paspabotku), Di Mateo et al. TBbpaAT, Ye
Makap ¥ [a ca Bce oLle marko Ha Opou, npoyyBaHu-
sTa coyart, Ye urxekTupaHeTo Ha OTI1 MHTanes3noHHo
(B yBpeOeHMs1 y4acTbK Ha CYXOXWUMUETO) 3HAUUTENHO
HamansiBa Gonkata u nogobpsiBa (PyHKUMOHaNHWUTE
nokasartenu npu ronsiMa vacTt ot naumeHtute [18].

OTI1 moxe fa ce nsnonsea 1 Npu NeYeHneTo Ha
ocTeoapTpo3arta [17]. B meTaaHanu3, nybrnvkyeaH
HeoTZaBHa, OT MbPBO HMBO Ha PaHOOMU3UPAHWN KOH-
TponupaHu npoy4ysaHmns (10 npoy4BaHus, odxsaLlaLm
o6wo 1069 nauneHTN) ce TBLPOU, Ye MHXEKLUUTE C
OTI1 ca no-ecbeKkTMBHU 3a obnekvyaBaHe Ha borkarta u
nopobpsiBAaHETO Ha (OYHKUMSATA, OTKOMKOTO UHXEKLMMN-
Te ¢ nrnauebo (hr3nonormyeH pasTeop) Npu neveHne-
TO Ha OCTeoapTpO3a Ha KOoreHHaTa CTaBa, M TONKoBa
eeKTVBHM, KOMKOTO U MHXEKTUPAHETO Ha Xuanypo-
HoBa kucenuHa [19]. Ha 6a3a Ha pe3ynTatuTe oT Te3u
KMVHUYHW MPOYYBaHWsi, aBTOpUTE Ha MeTaaHanmsa
cturat oo mssoga, Ye OTI1 e obGellaBallo nevyeHue
npu ocTeoapTpo3ata Ha KofneHHaTa cTaBa. Teau pe-
3ynTaTy ca NOTBbPAEHM M B MPOyYBaHe, NPOBEAEHO B
MegouumnHckn yHnBepcuteT — NoBAMB, B KOETO Ypes
TPW NaLUEHTCKM pameHa beLle cpaBHeHa TepaneBTy-
HaTa edPeKTUBHOCT Ha BbTpecTaBHM nHxekumn ¢ OTI,
¢ 2% xmanypoHoBa kucenvHa u ¢ 7 Mr 6etamerasoH
npu roHaptpo3sa ot lI-lll peHTreHoB cTagun [20].

MPNnoXeEHUE HA OTI NPYU BONKU
B MbPBA U KPBCTA

AKTMBUpaHUTE TpoMbounTM MoraT ga ocBobo-
AAT noBeye OT HAKONKO Xmnaau ONoaKTMBHMN npore-

tential due to their complete or relative avascularity
[9]. Histopathology studies in tendopathies and en-
thesopathies, demonstrate a change in the normal
architecture, reorganization of the fibrillar structure
with unfolding of the collagen spirals or presence of
partial ruptures and edema of the connective tissue
matrix of the tendon. There could also be areas of
mucoid or hyaline transformation inside the tendon,
as well as fatty infiltration and increased vascular-
ization [16].

There is data for the good therapeutic result of
the use of PRP in the treatment of tendopathies of
the Achilles tendon, the patellar ligament, the lateral
and medial epicondyle enthesopathy of the elbow,
as well as of ligamentous sprains around the ankle
[17]. These common sports injuries or degenerative
diseases, in most cases lend themselves difficult to
conservative treatment, because the tendons are
built of relatively avascular tissue with its inherently
low healing potential [17]. In their systematic review
on the clinical efficacy of PRP injections in Achilles
tendinopathy (12 studies) and patellar tendinopa-
thy (3 studies), Di Mateo et al. argued that although
still few in number, the result of these studies show
that the injections of autologous PRP (directly in the
damaged area of the tendon) significantly reduce
pain and improve the functional performance in a
large number of patients [18].

PRP could also be used in the treatment of
osteoarthrosis [17]. In a recently published meta-
analysis, including only randomized controlled tri-
als (10 clinical trials with a total of 1069 patients),
it was showed that PRP injections were more ef-
fective for relieving pain and improving the function
than placebo injections (saline) in the treatment of
osteoarthritis of the knee joint, and as effective as
the injections with hyaluronic acid [19]. Based on the
results of these clinical studies, the authors of the
meta-analysis concluded that PRP is a promising
new treatment for osteoarthrosis of the knee joint. A
study also confirmed these results, performed at the
medical university Plovdiv which consisted of three
patients arms and compared the therapeutic effec-
tiveness of intraarticular PRP injections versus 2%
hyaluronic acid injections or 7 mg Betamethasone
injections, in knee osteoarthritis [20].

PRP APPLICATION IN LOW BACK PAIN

Activated platelets release more than two thou-
sand bioactive proteins and growth factors and have



anIJ'IO)KeHVIe Ha oborateHa ¢ TpOM6OLlVITVI aBTOMNOXHa nnasma...

Platelet rich plasma application... 35

WHa Y NpuTexaBaT MHOXECTBO BaXKHW MOMNEKYNAPHU
dyHKUMK, B T.4. 3a Bb3naneHue, aHrmoreHesa, kre-
Tb4YHa MUrpaumsi 1 MetTabonmnsbLm 3a Bb3CTaHOBSIBA-
He n pereHepauus Ha TbkaHu. VIHTepecHo e aa ce
oTbenexu, Ye UH BUTPO n3creaBaHmaTa C KNeTku ot
MYCKYITHO-CKeNneTHaTa cuctema nokassart, Yye obora-
TeHaTa ¢ TpombouuTn nnasMa umMa noTeHuuan aa
CTMMynupa KrnetbyHaTta nponudepaums n metabo-
nutHaTa genHoct [9, 10].

Vimarkn npeaBua nocOYEeHUTE YETUPU OCHOBHMU
N3TOYHUKa Ha Borkm B rbpba n KpbCcTa (@ MMEHHO
WMHTepBepTebpanHuTe guckoBe, haceTHUTe cTaBw,
CakpounuavyHuTe CTaBu U CyXOXUMNHO-eHTe3nanHaTa
TbKaH OKOMNO MeauanHaTta Kpucrta unmaka), pereHe-
paTtopHuAT noteHuman Ha OTI, gokasaH nH BUTPO,
KaKTO M MONOXUTEINHUAT eeKT OT MPUITOXKEHNETO
uH BMBO Ha OTI1 B KNMHMYHM NPOYYBaHUSA, BKIHOY-
BaLUM OpYr1 YBPELEHWN KOMareHoBWU CTPYKTypu (Cy-
XOXUNUSA, eHTE3U, NMUraMeHTu, XpYLUsA), MOXe Aa ce
ovakBa noTeHuunanHo obbp edekT oT ToBa Neye-
HWe 1 Mo OTHOLLEHNe Ha BonkuTe B rbpba 1 KpbCTa.

OTIM nPY BONKU B KPBCTA NMOPAAU
NATONOINMA HA UHTEPBEPTEBPANTHUTE
OUCKOBE

Inckoearta Gonect e mMexagy Ham-4yecTuTe npu-
YMHK 3a G6onkn B repba n KpbeTa [5]. B pesyntat Ha
JereHepauusita BbB MOPO3HUSI MPBCTEH HA MEXAY-
pebpeHuTe ANCKOBE Ce pa3BmMBaT paguanHu pucypu
OT LieHTbpa KbM nepudepuarta ¢ pasnuyHa AbmKuHa
M MIIOLL, KaTO CbLUEBPEMEHHO MYNMO3HOTO UM S4p0
ryéu enactnmyHoctTa u xugpodunHoctta cu [5]. Ha
MHTpaguckanHoto uHxektupaHe ¢ OTI ce Bbana-
raT Hagexau 3a Bb3CTaHOBsIBAaHE U pereHepauus Ha
anckoeara CTpykTypa. KbM MOMeHTa ca CboOLleHM
HSIKOMKO KITMHWYHU M3CriedBaHus, KOUTO OLeHsBaT
edpekta oT nHxekTupaHeto Ha OTI1 nHTpaguckanHo
B NaTonorMyHo TpaHcopMmnpaHUTe MexaynpeLune-
HW guckoBe. O6OOLEHNTE OaHHWU, Makap U CpaBHU-
TEMHO OCKbAHM KbM MOMEHTa, nokaseat gobpus no-
TeHLuMan Ha Tasu TepaneBTUYHA Bb3MOXHOCT.

[MbpBOTO NPOCNEKTUBHO KMMHUYHO NPOyYBaHe Ha
©esonacHocTTa n edukacHoctta Ha OTI1 npu ancko-
reHHa 6orka B KpbcTa e nybnukysaHo npes 2011 r. ot
Akeda et al. [21]. PesyntaTtuTe nokassat nogobpeHuve
BbB (PYHKLMOHAMNHUTE UHOEKCU, KaKTO U B UHTEH3U-
TeTa Ha bornkara LWecT MeceLa crnes NpUnoXeH1eTo.
[No-kbCcHOTO npocnegssaHe Ha 14 nauuweHTn 3a 10
Meceua crieg npunoxenneto Ha OTI cbLuLo nokassa
nogobpeHne B HMBOTO Ha Gonkata npu 70% oT yyac-
THUUUTE. HUTO eanH OT naumeHTUTe He e CbooLMn
3a HeXxenaHu peakuuu, KakTo U He € OTYEeTeHO A0-

a leading role in many important molecular func-
tions, which include inflammation, angiogenesis, cell
migration, cell migration in tissue recovery, and re-
generation. It is interesting to note that in vitro stud-
ies done on cells from the musculoskeletal system,
indicate that platelet-enriched plasma has the poten-
tial to stimulate cell proliferation and metabolic activ-
ity [9, 10].

Considering the listed above four main sources
of low back pain (namely the intervertebral discs, the
facet joints, the sacroiliac joints and the tendinous
tissue around the medial iliac crest), the proven in
vitro regenerative potential of PRP, as well as the
positive effect of the in vivo administration of PRP
in clinical studies including damaged collagen struc-
tures (tendons, entheses, ligaments, cartilage), a
potentially good effect of this treatment in low back
pain patients could be expected.

PRP APPLICATION IN LBP DUE
TO INTERVERTEBRAL DISCS
DEGENERATION

Disc disruption and hence, pathological trans-
formation is among the most common causes of
low back pain [5]. As a result of the degenera-
tion process of the intervertebral disc, it devel-
ops radial fissures in its fibrous ring that propa-
gate from the center to the periphery and reach
different lengths. At the same time, the pulpous
nucleus loses its elasticity and hydrophilicity [5].
It is thought that the intradiscal application of PRP
could aid the recovery and regeneration of the
disc structure. At present, there are several clini-
cal studies reported, which assess the effect of
PRP injections into the pathologically transformed
intervertebral discs. This data, although relatively
scarce at present, points to the good potential of
this therapeutic possibility.

The first prospective clinical study on the safety
and efficacy of PRP injections in discogenic lumbar
pain was published in 2011 by Akeda et al. [21].
The results showed improvement in functional in-
dices, as well as in pain intensity six months after
plasma administration. A later follow-up study of 14
patients for ten months after the use of the PRP
also showed an improvement in pain level in 70%
of the subjects. None of the patients reported any
adverse reactions, and no further reduction in the
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MbIHATENHO HaMarneHve BbB BMCOYMHATA Ha TPETU-
paHuTe nHTepBepTebpanHn ANCKOBe.

B ponbnHeHnve Bodor et al. [22] npegocTtasaTt
OaHHM 3a nHxekuun ¢ OTI B 47 TopakanHu u nym-
6anHu gucka, kaTto 2/3 oT nauyueHTuTe cbobLlaBaT
3a nogobpeHne B HMBOTO Ha Oonkara u yHKUMO-
HanHua nHaekc Ha Oswestry. B ToBa npoyyBaHe Ha-
4yanoTto Ha aHanretTnyHusa edpekt Ha OTI1 e oTueTeH
oT 1 cegmuua 0o 2 mecela cneg UHTepBeHUMsTa.

Levi et al. [23] otuntaT edekta Ha OTI1 B npo-
CMEKTMBHO MpOyYBaHe BbpXy 22 MauueHTu ¢ guc-
KoreHHa Oorka B kpbcTa. Ha 6-ua mecel cnep uwH-
TepBeHuusiTa 47% oOT naumeHTuTe otumntat Hag 50%
nopobpeHve B HMBOTO Ha cnvHanHa 6onka. B ToBa
npoyysaHe ocBeH OTI1 e MHXeKTMpaH 1 KOHTpacT,
KaKTO M reHTaMuLUMH (3a npodmnakTnuka Ha gucuu-
UT), KOUTO € Bb3MOXHO da Ca OKa3anu HeraTtuMBEH
edekT Bbpxy OMOMNOrM4YHOTO AENCTBME Ha Nnasmara.

3a nbpeu nbT Tuakli-Wosornu et al. [24] ny6-
NMKyBaT OaHHW OT [BOWMHOCNANO PaH4OMU3MPAaHO
npoy4yBaHe Bbpxy edekta Ha OTI1 npu guckoreHHa
fonka. YyacTHMUMTE ca paHAOMM3UPaHM B CbOT-
HoweHne 2 kbM 1 (OTI kbM nnauebo). Ha 8-ata
cegMuua crieq MaHunynauusita e 6uno Hanuue
CTATUCTMYECKN 3HAYMMO MNOL0OpeHME B MHTEH3UB-
HocTTa Ha 6onkata, PyHKUMOHANHWS KanauuteT u
YAOBIETBOPEHNETO OT FIEYEHMETO MNpPU NaUUEHTUTE
B CpaBHeHue ¢ KoHTponuTe. [No-gobpute pesynrartu
ot neyeHneto ¢ OTI no n3bpoeHnTe nokasarenu,
kakto n no SF-36-6onka n SF-36-¢yHKUMOHaNeH
KanauuTeT, ca ce 3agbpanu no BpemMe Ha Uanoto
OBYrogvLwHoO npocneasisaHe. Tpsibea ga ce otbene-
XN, Yye Te3n ObMroBpeEMEHHW pesynTtatM He morar
na 6baat cpaBHeHM ¢ nnauebo, Thbi KaTo No eTUYHK
CbobpaxxeHns1 KOHTPONHaTa rpyna e cbLiecTByBana
caMo 3a 8 cegMuLM, crneq KOeTo rpynuTe ca pasge-
neHun, npu KoeTto 68% OT yyacTHMUMTEe B nnauebo-
rpynarta ca novckanu neyenune ¢ OTIl1 n ca npocne-
OEHW, KaKTO aKkTMBHaTa rpyna.

OTI1 NPU BOJNIKU B KPBCTA
NMOPAU OCTEOAPTPO3A
HA NYMBANHUTE 3UrANO®U3APHU CTABM

3uranogusapHuTte (aceTHn) cTaBu JONPUHACAT
MHOrO 3a MOABWXKHOCTTa Ha rPbOHaYHUS cTbNb 1 ca
NoaJSI0XKEHW Ha rofnsiM MexaHu4eH HaTuck. ToBa 4yecTo
BoaM fo nymbanHa octeoapTposa. 1o oTHoLeHWe Ha
TPETUPAHETO Ha naTtoriornsita Ha nymbanHuTe 3ura-
nocusapHu ctaeu ¢ OTI, pesynTatute CbLLO, Makap
HavarHu 1 orpaHNYeHu, ca NONOXUTENHM.

Offiero et al. [25] cboOwaBaTt 3a onucaHue Ha
cepust oT 06eAVHEHN KIMMHUYHKU CriyYam, KOMTO Mo-

treated intervertebral discs height was reported on
the following X-ray images.

In addition, Bodor et al. [22] provided data about
PRP injections in 47 thoracic and lumbar discs, with
2/3 of the patients reporting an improvement in pain
level and the functional index of Oswestry. In this
study, the onset of the analgesic effect of PRP was
reported very variable. It could start from just one
week to up to two months after the intervention.

Levi et al. [23] reported the effect of PRP in a pro-
spective study on 22 patients with discogenic lumbar
pain. In the 6th month after the intervention, 47% of
the patients reported more than 50% improvement
in the level of spinal pain. In this study, a contrast
media, as well as gentamicin (for prophylaxis of dis-
citis), were injected as well, which may have had a
negative effect on the biological action of the PRP.

For the first time, Tuakli-Wosornu et al. [24] pub-
lished data from a double-blind randomized study
on the effect of PRP injections in discogenic lumbar
pain. Subjects were randomized in a ratio of 2 to 1
(PRP to placebo). In the 8th week after the interven-
tion, there was a statistically significant improvement
in pain intensity, functional capacity and treatment
satisfaction in patients on PRP compared to controls.
Better results were reported for all the above indica-
tors as well as for SF-36-Pain and SF-36-functional
capacity for PRP. These positive results were main-
tained during the entire two-year follow-up period. It
should be noted that these long-term results could
not be compared with placebo because for ethi-
cal reasons the control group existed for only eight
weeks. At this time point, the groups were unstuck,
and after that, 68% of the participants in the placebo
group requested to be treated with PRP and were
followed in the same way as the active group.

PRP APPLICATION IN LBP DUE TO LUMBAR
FACET JOINTS OSTEOARTHRITIS

The zygophyphisial (faceted) joints contribute a
lot to the normal mobility of the spine and undergo
great mechanical pressure. This often leads to the
development of lumbar osteoarthritis. Regarding the
treatment of the pathology of the lumbar facet joints’
arthrosis with PRP, the results, although very initial
and limited, are also positive.

Offiero et al. [25] published a description of a se-
ries of pooled clinical cases that shows that the injec-
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KasBar, Ye uHxektmpaHeto Ha OTI1 B auranodgusap-
HuTe ctaBu nogobpsiea ¢ noseve ot 50% cumnTo-
MUTE MPU BCUYKWUTE NETUMA TPeTMpaHu MauueHTy.
Kirchner et al. [26] npaBaT BbTPeANCKOBU U BbTPEC-
TaBHM aceTHM MHPUATPaUuM Ha 86 nauneHTw,
kato unxektupat OTI1. VAS 3HaunTenHo Hamans-
Bat ot 8,4 + 1,1 npean nedenneto go 4,0; 1,7 n 0,8,
CbOTBETHO Ha 1, 3 1 6 mecel, cneq nevenneTo. MNpu
90% OT naumeHTUTE Ce oTYNTaT OTNIMYHM pe3ynTaTy.

Wu et al. [27] npoBexgaT NpOCNeKTUBHO NPOoYyY-
BaHe C Lien nscrnegsaHe Ha BbTPECTaBHU MHXEKLMM
Ha OTI1 npu nauneHTn cbC CMHOAPOMAa Ha nymban-
HUTe daceTHu cTaBu. [1o Bpeme Ha TPUMECEYHOTO
npocnegasaHe pesyntatute no VAS, RDQ n ODI
NMOCTEMEHHO U 3HAYUTENHO ce nogobpsiBat (CbOT-
BeTHO -4,42; P < 0,05; nama gaHnu; P < 0,05; -28,0;
P < 0,05). Ha 6a3aTta Ha onucaHuTe MOMNOXUTENHM
pesynTatu CbLUUTE aBTOpPU MPOBEXAAT U paH4OMU-
3MpaHO KOHTPONMpaHo uacriegsaHe npu 46 naumes-
T, LEeNswo ga cpaBHM eMKacHOCTTa Ha UHXEKTU-
paHeto Ha OTI1 ¢ ToBa Ha kKopTukocTepoug (5 mr/
Mn 6etameTasoH) [28]. VIHXEKTMpaHETO KaKTO Ha
OTI1, Taka n Ha KOpTMKOCTEpoOUa MMa 3Ha4YUTEneH
aHanreTnyeH edekT npe3 NbpBUTE ABa Mecela oT
HabnogeHneto (VAS, RDQ n ODI (P < 0,01)). Un-
TepecHo e aa ce otbenexu, Jye (NnogobHo Ha pesyn-
TaTUTe OT TPeTUpaHuTe CTPYKTYpu B nepudepHus
CKeneT) pesynTaTtuTe Mo Te3un cKanv npu rpynarta Ha
KOpPTUKOCTEPOMAM Ce ODpbLLAT M BrOLWaBaT Ha BTO-
pusi Mecel, crief, MOCTaBAHETO Ha MHXeKuuMsTa, 0o-
kaTo pesynTtatute npu rpynata Ha OTI1 otbenssear
HenpekbcHaTo nogobpeHve. Ha nbpeata ceamuua
N Ha NbpBUSI MeceLl, BbMPEKN Ye Te3N CKOpPOBE Mpu
rpynata Ha KOPTUKOCTEPOMAM Ca 3HAYUTENHO No-40-
Opu ot Te3n Ha rpynata Ha OTI (P < 0,05), TouHO
obpaTHuTe pesynTatu ce HabniogaeaTt Ha LecTust
mecel (P < 0,05). Taka neueHuneto ¢ OTI1 nokasga,
Makap v 3abaBeH, HO MHOro MO-NPOLBIMKUTENEH 1
3aabprKall, ce BbB BPEMETO €OeKT.

OTI NP BONKU B KPBCTA NOPAAMU
NMATOJNIOrUs HA CAKPOUJIMAYHUTE CTABM

[narHoCcTUUMpaHETO Ha CakpouIMa4YHUTe cTaBsu
KaTo M3TOYHUK Ha Borka B KpbCTa € npeav3BuKaTen-
CTBO 3a KNUMHUUMCTA, NpeaBua MHOXECTBOTO Npu-
MoKpMBaLLM Ce CTPYKTYpu B Tasn obnacTt. KnuHn4Ho
amarHosaTa M3UCKBa HanuM4mMeTo eAHOBPEMEHHO Ha
NoHEe TPU NONOXUTENHN MaHyalHU TeCTa 3a n3cnea-
BaHe Ha Te3un cTaBu (T.e. NPeAn3BUKBAHETO Ha Gon-
Ka npwv npunaraHeTo Ha AafeH TECT) U NOAKPENsILLN
OaHHM 3a apTponaTtusi oT obpasHuTe M3cnenBaHus
(KP, KT, AMP) [29].

tion of a PRP intraarticularly inside the zygophyphisi-
al joints improve by more than 50% the symptoms in
all five patients treated. Kirchner et al. [26] render in-
tradiscal and intraarticular facet joints infiltrations in
86 patients with PRP. VAS scores were significantly
reduced by 8,4 £ 1.1 before treatment to a medium
score of 4.0; 1.7 and 0.8, at the first, third, and sixth
months after treatment, respectively. Overall, 90% of
the patients reported excellent results.

Wu et al. [27], conducted a prospective study to
investigate the effect of intra-articular injections with
PRP in patients with lumbar facet joints syndrome.
During the three months follow-up period, VAS, RDQ
and ODI results were gradually and significantly im-
proved (respectively-4.42; p < 0.05; no data; p <
0.05; -28.0; P < 0.05). Based on the above positive
results, the same authors conducted the first ran-
domized controlled study in 46 facet joints arthritis
patients, aiming to compare the efficacy PRP injec-
tions with that of a corticosteroid (5 mg/ml Betameth-
asone) [28]. The injections of both PRP and the cor-
ticosteroid had a significant analgesic effect during
the first two months of observation (based on VAS,
RDQ, and ODI (p < 0.01). It is interesting to note
that (similar to the results reported for PRP treat-
ment of MSK structures in the peripheral skeleton),
the results in the corticosteroid group turned and
worsened after the second month after the injection,
while the results in the PRP group showed continu-
ous improvement. Thus, although in the first week
and the first month, the results in the corticosteroid
group were significantly better than those of the PRP
Group (p < 0.05), exactly the reverse results were
observed in the sixth month after the intervention (p
< 0.05). In this way, the treatment with PRP showed,
albeit delayed, a much longer and more permanent
positive effect.

PRP APPLICATION IN LBP DUE TO
PATHOLOGY OF THE SACROILIAC JOINTS

The diagnosis of sacroiliac joints as a source
of pain in the lumbosacral region is challenging for
the clinicians because of the too many overlapping
structures in this area. Clinically, the diagnosis re-
quires the presence of at least three positive pain
provocation manual tests when examining these
joints (i.e., induction of pain with the application of
the given test) and supporting data for arthropathy
from imaging studies (i.e., X-rays, CT, MRT) [29].
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Mpe3 2017 r. Singla et al. [30] nybnukyBaT pe3yn-
TaTuTe OT paHAOMMU3NPAHO NPOyYBaHe, CpaBHABALLO
€(EeKTMBHOCTTA Ha BbTPECTABHOTO MPUSIOXKEHNE Ha
OTT1 cpeluy ToBa Ha METUNNPELAHWIONOH NpY Nauu-
eHTU ¢ Borka, npousxoxgalla oT cakpounuadHuTe
ctaBu. Te ca Bkntoumnnu 40 nauneHTn, AgMarHocTuLUm-
paHu C Ta3u nartornorus, Ha 6asaTta Ha HanNnU4MeTo Ha
= 3 NOMOXUTENHN MaHyarnHu TecTa M AaHHW 3a YB-
peda Ha cakpounuadHute ctasu ot AMP nnun peHT-
reHorpadun. I npn gBete rpynn MHTEpBEHUMUTE
Ce M3BbpLUBAT Nof exorpaddCku KOHTpor. B nbpBus
Mecel, Crnef NeYeHneTo 1 ABETe rpynu oTynTaTt en-
HakBW U nonoxuTtenHun pesyntatn (no VAS, SF-12,
Oswestrey). MNpe3 cnegeawms nepuog Ha npocrne-
OsaBaHe (Mexay NbpBu U TPETU MeceL) pesdyntaTuTe
Ha rpynara, TpetupaHna ¢ OTIl, ca cUrHMUKaHTHO
no-gobpu OT Te3u Ha rpynara, JieKyBaHa C MeTun-
npenHn3onoH. Han-3aHaunmara pasnvka e Ha TpeTus
MeceL, korato camo 25% OT naumeHTuTe, Nony4mnm
KOPTMKOCTEPOMOHA UHXEKLNS, OTrOBapsAT, Ye HaMaT
fornka B obnacTtta Ha cakpounuMadHuTe cTaBu, OO-
kato 90% ot naumeHTuTe, nonydmnun OTII, cbob-
waeat ToBa. 3a orbens3BaHe €, Ye HanM4neTo Ha
MOCTUHXEKLMOHHA Oonka n gmckoMmdgopT ca ounu
CTaTUCTUYECKM MO-YECTU MpU NauneHTuTe, rnekysa-
Hn ¢ OTI1, HO ToBa e JoOpe mM3BecTHa HenpuaTHa
peakumsi Npy MHXEKTUpaHEeTO Ha nrasma, obwia e
3a BCUYKMTE M MPUIOXKEHUS 1 OOMKHOBEHO € fieka u
Obp3onpexoaHa.

B ponbnHeHne Navani & Gupta [31] cboOwaBar
pesyntatute ot npunoxeHueto Ha OTI1 B cakpo-
unmavHmTe ctaBsum nog dryopoCcKONnCKM KOHTPOM Npu
10 nauuneHTn. MNpn BCUYKM MALMEHTN Ca OTYETEHMU
3HaUUTENHO HamarneHve B HMBaTa Ha Oonkarta Ha
TPETM MECeL,, KaKTO M 3amna3BaHe Ha HUCKM HUBA Ha
fonkaTta fo Kpas Ha HabngeHNETOo (LWecTn mecel).
OTt4yeTeHo e nogobperne no SF-36 npu Bcu4ykM nNa-
LUNEHTH.

OTI nPu BONKU B KPBCTA NOPAAMU
MATONOrMUsA HA MEKUTE TbKAHU

Mekute TbkaHu (Myckynu, dacuum, nUraMeHTw,
CYXOXWIMS U eHTe3n) ca CMSTaHM 3a 4YecTa npu4m-
Ha 3a 605kM 1 yHKUMoHaneH aeduumnT B obnactta
Ha kpbcTa [5, 29, 32]. iscnegsaHeTo UM e TpyaHo,
He e CTaH4apTM3upaHoO W A0 ronsiMa CTeneH 3a-
BMCWM OT aHaAaTOMMYHMUTE MO3HAHUS W KIMHUYHUTE
yMeHus Ha npernexgawms nekap [29, 32]. Yntpa-
coHorpaduaTa, Kato HoB obpaseH MeTod, 0CcobeHo
edmkaceH Npu MekoTbKaHHa nartonorus, 6u Morsn
4a NoAanoMOorHe MpaBWUMHOTO AuarHOCTUUMpPaHe Ha
Tasu NaTornorns 1 N3sCHABaAHETO Ha NPUHOCA M KbM

In 2017 Singla et al. [30] published the results
of a randomized trial comparing the effectiveness
of intra-articular administration of the PRP to that
of methylprednisolone in patients with LBP originat-
ing from the sacroiliac joints. They have included
40 patients diagnosed with this pathology based on
the presence of = 3 positive pain provocation man-
ual tests and evidence for damage of the sacroiliac
joints from the performed MRI or radiographs. In
both groups, interventions were performed under ul-
trasound guidance. In the first month after the inter-
vention, both groups reported equal positive results
(by VAS, SF-12, Oswestrey). In the next follow-up
period (between the first and the third months), the
results of the group treated with PRP were signifi-
cantly better than those of the methylprednisolone-
treated group. The most significant difference was
noticed in the third month when only 25% of the pa-
tients who received corticosteroid injection reported
that they had no pain in the sacroiliac joints, while
90% of the patients who were treated with PRP re-
ported the same. The presence of post-injection pain
and discomfort were reported statistically more fre-
quently by patients treated with PRP. Anyway, this
is a well-known and common side reaction following
injections of autologous plasma in MSK tissues, and
it is usually mild and short-lived.

In addition, Navani & Gupta [31] reported the
results of the use of intraarticular PRP injections in
the sacroiliac joints under fluoroscopic control in ten
patients. All patients reported a significant reduction
in pain levels during the third month, as well as the
low levels of pain were sustained until the end of the
observation period (sixth month). An improvement in
the SF-36 questionnaire was reported in all patients,
as well.

PRP APPLICATION IN LBP DUE TO SOFT
TISSUE PATHOLOGY

Soft tissues (muscles, fascia, ligaments, ten-
dons, and entheses) are considered a common
cause of pain and functional impairment in the
lumbosacral region [5, 29, 32]. The exact identifi-
cation and research of this pathology are difficult,
as examination is not standardized and largely
depends on the anatomical knowledge and clini-
cal skills of the practitioner [29, 32]. Ultrasound,
as a new imaging method, particularly efficient for
soft MSK tissues, could help the correct diagnose
of this pathology and to clarify its contribution to
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XpOHU4HUTE Gomnkmn B KpbeTa [33]. MbpBOHAYanHu-
Te pesyntat oT npunoxeHneto Ha OTI1 B napac-
NMUHANHUTE MEKM TbKaHW CbLUO Ca OKypakaBallu.
Tyk TpyAHOCTTa B aHanmMs3a Ha faHHuTe e oule no-
ronsima npefBua XeTeporeHHOCTTa Ha TPeETUpPaHNTe
CTPYKTYpY U nuncata Ha oOpaseH KOHTPON Ha WH-
TepBeHUMUTE (3a pasnuka OT MPUMOXEHWETO Npwu
cakpounuadHuTe u gaceTHuTe CTaBu, KakTo U npu
NMHTEepBepTeOpanHUTE ANCKOBE), KOMTO Aa AOKYMEH-
TMpa agekBaTHOCTTa Ha npunoxeHueto Ha OTI B
TapreTMpaHara CTpyKTypa.

Darrow et al. [34] cbobLiaBaT peayntati oT npo-
CMEKTUBHO Npoy4yBaHe, BKMOYBALLO 67 NauMeHTu C
XPOHUYHa, ,HecneunduyHa“ 6ornka B KpbCTa, KOSATO
He e MoBNMAHa OT CTaHAAPTHO NevyeHue (BKIoYBa-
wo aHanretuum n OT). Tesnm naumeHTH nony4vasar
efHa wnu gBe (B pasCcTOsiHME OT CpegHo 24 [HW)
nHxekumm ¢ OTI B obrnactTa Ha MHTPACMUHO3HUTE
nurameHTun, TopakonymbanHaTta dacuusa u napasep-
TebpanHata nymbanHa Mmyckynatypa. [MauneHTtu-
Te ca OUEeHeHU crned WwecT Meceua, KaTto npu Tesu,
KOMTO ca MOnyyYnnu egHa UHTEepPBEHUKWs, ce oTuuTa
cpenHo 36% nogobpeHue B MHTEH3UTETA Ha Oorka-
Ta (no VAS), Ho 6e3 cbnbTCTBaAWO PYHKLMOHAIHO
nogobpeHve, 4okaTto Npu Tesu, Nonyvyunu ABe WH-
TepBEHUMU, pedyKumsiTa B MUHTeH3uTeTa Ha 6onkaTa
e ¢ 48%, kato e Hanvue un 30% nogobpeHne B n3-
nons3eaHnsa pyHKUMoHaneH nHaekc (Lower Extremity
Functionality Questionnaire).

Huseine et al. [35] nscneasat edekta oT UHXe-
kTMpaHeTo Ha OTI1 npu Gonkn B repba 1 KpbCTa,
NPUOPY>XEHNW C OaHHW 3a aTtpodusa UM XMUNoTpo-
dua Ha napacnuHanHUTE MYCKynuM Npu MOHOCer-
MEHTHM JereHeprpanyu MmexgynpeLurneHHn QUCKoBe.
MaumeHTTe ca mHxektupanm ¢ OTI1 exemeceyHo
B NpOObIIKEHNE Ha 6 MeceLa M BNOCneacTeue ca
npocrnefexHn 3a nepuof ot 24 meceua. MHOekcsT 3a
MHTeH3MBHOCTTa Ha 6onkata (NRS) npu nauneHTn-
T€ 3Ha4YUTErTHO M NOCTEeNeHHO ce nogobpsiea ot 8,8
0o 3,5; CcbLIOTO ce oTHacsa u 3a NogobpsiBaHETO Ha
dyHKLMoHanHusA kanauuTeT (ODI) — ot 36,7 Ha 14,6
Ha fBaHageceTus Mecel,. BaxHo e ga ce otbenexu,
Yye ToBa nofobpeHve ce 3ana3sa npes uenus 24-ve-
CeyeH nepuog Ha npocneasiBaHe.

B gpyro nunotHO m3cnegBaHe OTHOCHO edek-
Ta Ha OTI npy MEKOTbKaHHU NPUYMHK 3a BOnkM B
rbpba u kpbceTa, Cameron et al. [36] cbobuaBart, ye
nHxektnpaHeto Ha OTI1 cybdacumanHo B kaygan-
HaTa YyacT Ha napacnuHanHaTa Myckynartypa, Kakto
N akcuanHo B nymbocakpanHusa rpbbHak Boau Ao
3HauuTenHo nogobpeHne Ha VAS cbe 77%. 3a oT-
bensasBaHe e, ye npu 68% OT nauneHTUTE ce Habnto-
OaBa nose4e oT 75% nogobpeHne Ha cUMNToMUTE.

chronic LBP [33]. The available initial results of the
use of the PRP in the paraspinal soft tissues are
encouraging as for the other pain generators in
the lumbosacral spine. Anyway, here the difficulty
in analyzing the data is even greater given the het-
erogenicity of the treated structures, and the lack
of a image guidance for interventions (as opposed
to the administration in sacroiliac and facet joints,
as well as the intervertebral discs), which proof
the adequacy of administration of PRP exactly in
the target structure.

Darrow et al. [34] reported results of a pro-
spective study involving 67 patients with chronic,
.non-specific* lumbar pain persistent after stan-
dard treatment (including analgesics and phys-
iotherapy). These patients received one or two
(at an interval of 24 days on average) injections
with a PRP in the area of interspinous ligaments,
the thoracolumbar fascia, and paravertebral lum-
bar musculature. Patients were evaluated after
six months, and in those who received one inter-
vention, an average of 36% improvement in pain
intensity (VAS) was reported, but with no con-
comitant functional improvement, while in those
receiving two interventions reduction in the level
of pain was 48%, together with a 30% improve-
ment in the functional index used (Lower Extrem-
ity Functionality Questionnaire).

Huseine et al. [35] investigated the effect of the
PRP injections in LBP accompanied by evidence of
atrophy or hypotrophy of the paraspinal muscles in
monosegmental degenerated intervertebral disc dis-
ease. Patients were injected with the PRP monthly
for six months and were followed for a period of 24
months after that. The Pain Intensity Index (NRS)
in patients significantly and gradually improved from
8.8 to 3.5; The same was true for the improvement
in the functional capacity (ODI) - from 36.7 to 14.6
in the twelfth month. It is important to notice that this
improvement was maintained throughout the whole
24-month follow-up period.

In another pilot study on the effect of the PRP in
soft tissue pathology causing LBP, Cameron et al.
[36] reported that injecting the PRP subfascialally
into the sacral region, the paravertebral muscles, as
well as axial in the lumbosacral spine, lead to sig-
nificant improvement of VAS — by 77%. It should be
noted that 68% of patients reported more than 75%
improvement in their symptoms.
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OBOBLWEHUE

HesaBncrmMo oT Hanpeabka npe3 nocneaHuTe ae-
cetunetus, bonkarta B rbpba 1 kpbcTa ocTaBa MHOIO
4YecT 1 TpyaeH 3a nedeHune cuHgpom. OTIT moxe aa
ce pasmexaa kato obellaBallo HoBo, 6esonacHo u
CPaBHUTENHO ePUKACHO NeYeHne Npu XpoHUYHU 6or-
KV B KpbCTa B pe3ynTaT Ha AereHepaTyBHN N3MEHEHUS
B pa3nunyHy nymbocakpanHu cTpyktypu. Tpsbea ga ce
OTOENEeXU, Ye HaNMYHUTE, pasrnefaHy 4OTyK NpoyyBa-
HWUS, BKMOYBAT CPaBHUTENHO Marbk 6por naumeHTn.
Bce nak noBeyeTo OT pesynTatute ca B nogkpena Ha
neyenuneto ¢ OTI, kaTto codaT eanH Marnko no-6aBHO
HaCTbMBALL, HO 3agbpXKall, Ce BbB BPEMETO aHanreTu-
yeH edbekT. JleueHuneTo ¢ OTI1, Guaenkm No CbLUECTBO
pereHepaTopeH TUM fedeHre, npeanara n CTpykTypHa
MoaudpmKaumsa Ha TPETUPaAHUTE AereHepaTMBHO Mpo-
MeHeHN TbkaHn [37]. Tosn cTpykTypomoamdmumpal
edpekT 61 Morbn Aa Obae OKYMEHTMpaH Ypes ynTpa-
COHorpacusi, Korato fie4eHNETO € MPUIIOKEHO BbPXY
napacrnuHanHuTe Meku TbkaHu, unm Ypes AMP, koraTto
ca TaprepTMpaHv nHTepBepTedbpanHuTe amckose [38].
B Ta3u nocoka e Hanuue BeYye eavH aHanu3 Ha nauu-
€HTW, TpeTMpaHn nHTpaauckanHo ¢ OTI, HanpaseH ¢
AMP egHa roguHa crnef HTepBeHUmMsITa, KOUTO NoKas-
Ba nogobpeHne B CTPyKTypaTa U XugpodunHocTTa Ha
WHXEKTMpaHUSa nHTepBepTebpaneH auck. braeLym no-
roriemMy Npoy4BaHuUsi, BKIOYBALLM U pesynTaTy, oue-
HEHW 4pe3 Te3n obpasHu mMeToau, brxa gonpuHecnu
MHOMO 3a M3SICHABAHETO HEe CaMO Ha aHanreTU4Hus,
HO W Ha CTPYKTypoMoauduLmMpaLLmnsa edekt oT npuro-
xeHveTo Ha OTI1 npy naumeHTn ¢ XpoHnyHa 6ornka B
rbpba 1 kpbCTa.
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