© 2023 K0A1eKTUB aBTOPOB. © 2023 by the authors.

Pabora HaxXOAUTCSI 104, AUIIEH3MEN This work is licensed under
Creative Commons Attribution 4.0 International License BY Creative Commons Attribution 4.0 International License
OPUTMHAABHOE MCCAEAOBAHME ORIGINAL RESEARCH

doi: 10.25005/2074-0581-2023-25-4-488-498

PE3YAbTATHI KOMBVHVIPOBAHHOMU MI/IHMI/IH]}ASI/IBHOVI OAEBDKTOMUN U
PRP-TEPAIINN ITP1 COYETAHUN BAPUKO3HON BOAE3HN C TOHAPTPO30M

O. HEBMAT304A!, C.X. KYPEAHOB? X.A. IOHYCOB!, A.C. XCOHOB? C.I. AAVI-3AAE? X.A. TOIIITY A0TOB?

1 Pecrry6amnKancknit HayqHBIi IIEHTP cepaedHO-cocyauctoit xupyprun, Adymande, Pecrry6anka Tagxukucran

2 Taa>XMKCKuit TOCyAapCTBEHHBI MeAMIIMHCKII yHuBepcuteT uM. Abyaan nbnn Cuno, Aymante, Pecriybanka Taaxnkmucran

Llenb: aHan13 pe3ynsTaToB MUHWU-MHBA3UBHON KOMBUHMPOBaHHOM paebakTomun (MUKD) 1 nepsoro onbitTa NpuMeHeHMs oboralwéHHON TpomboLm-
Tamu aytonnasmbl (PRP-Tepanus) B nedeHnn BapukosHoi 6onesun (BB), codeTatoeiica ¢ roHapTpo3om (MA).

Matepuan u meToapbl: NPOAHANM3UPOBaHbI Pe3y/bTaTbl edeHua 26 naumeHToB (11 MysKuMH, 15 eHLWMH; cpeaHuit Bo3pacT 49,3+4,6 net), nepeHéc-
wmnx MUK® no nosoay BE v PRP-Tepanuio no nosoay lA. CpeaHunit nHaekc maccol Tena (MMT) naumenTos coctasua 28,912,1 kr/m2. Y 7 (27%) naum-
€HTOB oTMeuanca BTopoit (C2), y 15 (58%) — Tpetnit (C3) ny 4 (15%) — yeTsépTbiit (C4) Knacc B. U3onmnpoBaHHOE pacluvpeHmne 60/1bLIov NOAKOKHOM
BeHbl (BIB) 1 eé npuTokoB oTmeyeHo y 9 (35%) NaumeHTOB, Manoit NoAKoKHoOW BeHbl (MMNB) —y 2 (8%) 60/1bHbIX. Y Bonee NoN0BUHbLI NALMUEHTOB
(n=15; 58%) oTMeYanocb 0LHOMOMEHTHOE paclUMpeHmne CTBON0B 1 NpuToKoB BB 1 MIMB. Y Bcex 60/1bHbIX UMENO MECTO ABYXCTOPOHHEee paclunpeHne
NMOZKOXKHbIX BEH HUKHMX KOHEYHOCTEN C MpeBaanpoBaHMem KAMHUKKM B 19 (73%) cnyyaes cneBa, B 7 (27%) HabntogeHusx — cnpaga. Y 17 (65%) naum-
€HTOB MMeNacb HeAOCTaTOYHOCTb NepdopaHToB roneHn. CornacHo Knaccuomkaumm Kellgren JH & Lawrence JS (1957) y 4 (15%) naupueHTOB oTMeYanach
| creneHb, y 14 (54%) — 1l ny 8 (31%) — IIl cteneHb FA. ®nebosorMyecknin CTaTyc OLEHWUBACA BM3YalbHO M C MOMOLLbIO AYNAEKCHOTO CKaHWpOBaHUA
BEHO3HOM CUCTEMbI HUKHMX KOHEYHOCTEN, @ COCTOAHME KONEHHBIX CYyCTaBOB — C MOMOLLbIO LWKanbl WOMAC.

PesynbraTthl: MeanaHa cymmapHoro uHgekca no wkane WOMAC no neyenus coctasuna 65,5 (61,0-74,0) 6annos, B Tom uncne vHAeKc 6onesoro
cuHgpoma — 14,0 (13,0-16,0) 6annos, TyronogBUKHOCTb KONEHHOTO cycTasa — 6,0 (5,0-6,0) 6ann108B 1 GpyHKLMOHMPOBaHKe cycTaBa — 47,0 (45,0-49,0)
6annoB. Bcem naumeHTam nepsbiM 3Tanom nposegeHa MUKD, BTopbim aTanom — 4 ceaHca PRP-Tepanum ¢ exkeHeaenbHbIM MHTEPBaOM. [1poa0NKM-
Te/IbHOCTb OMepaTUBHbIX BMeLIaTeIbCTB cocTaBuaa B cpegHem 115,5+35,5 muHyT, rocnutanmnsauumn — 2,8+0,4 cyTok. H1 B ogHOM cnyyae pa3BuTusA
3HAYMMbIX OCNOXKHEHUI He 3aduKcMpoBaHo. Mocie neYeHns 0TMeYanoch 3HaUUTEIbHOE YMeHblleHe 60N1eBoro CMHAPOMA U CKOBAaHHOCTH, a TaK-
e ynydweHue GyHKLMOHUPOBAHMA KONEHHbIX cycTaBos. Manas addeKTUBHOCTb Tepanuu oTmedeHa B 4 (15%) cnydyaes. TepmuHanbHas cragusa A
(r=0,64; p<0,05), AnnTeNbHOCTb TEYEHUA AereHepaTUBHOro Npouecca B cycTase (r=0,56; p<0,05), NocToAHHbIN Nprém 06e360aMBatOLLMX NPenapaTos
(r=0,52; p<0,05) 1 Hannyme codeTaHHOro paclumpeHmna cteonos bMNB 1 MMB (r=0,59; p<0,05) Menn NPAMYIO KOPPENALMOHHYIO CBA3b C Manoi apdek-
TUBHOCTbIO NPUMEHeHUs 0boralLéHHOV TPOMBOLMTaMM ayTONOTUYHON NNA3Mbl.

3aKknioueHue: y nauneHTos ¢ BB 1 A nposeaeHne MUKD ¢ cobaiogeHMem NpUHLMNOB MUHUMANbHOW MHBA3MBHOCTM U BHYTPUCYCTaBHOE BBEAEHME
oboraléHHoi TpomboLWUTamMM ayTONOTMYHOW NNa3mMbl MO3BONAET 3HAYUTENBHO CHU3UTb HONEBOI CUHAPOM U YNYYLIUTD NOBCEAHEBHYIO GYHKLMO-
Ha/IbHY0 aKTUBHOCTb KONEHHbIX CYCTaBOB.

KntoueBble cn10Ba: 8apuK03HAA 601€3Hb, APMPO3 KOMEHHBIX CYycMasos, MuHugnebsxkmomus, cmpunnuHe, PRP-mepanus.

Ona yntuposaHuna: Hebmarsoaa O, KypbaHos CX, KOHycos XA, IxcoHos AC, Anu-3age CT, TownynoTos XA. Pe3ynbTaTbl KOMBMHUPOBAHHOM MUHUWHBA3UBHOM
bnebakTommn 1 PRP-Tepanum npu coueTaHnmn BapuKo3HOM 601e3HM € roHapTpo3oM. BecmHuk AsuyeHHbl. 2023;25(4):488-98. https://doi.org/10.25005/2074-
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Objective: To analyze the results of combined minimally invasive phlebectomy (CMIP) with platelet-rich plasma (PRP) therapy for the treatment of
chronic venous insufficiency (CVI) and knee osteoarthritis (KOA).

Methods: The study analyzed the treatment results of 26 patients (11 men, 15 women, average age of 49.3+4.6 years) with CVI and KOA who
underwent CMIP with PRP therapy. The patients' average body mass index (BMI) was 28.9+2.1 kg/m?. It was observed that patients with CVI exhibited
different grades of severity according to the Clinical-Etiological-Anatomical-Pathophysiological (CEAP) classification. Out of 26 patients, 7 (27%) were
classified as CEAP class 2, 15 (58%) as class 3, and 4 (15%) as class 4. Isolated insufficiency of the great saphenous vein (GSV) and its tributaries was
noted in 9 (35%) patients and the small saphenous vein (SSV) — in 2 (8%) patients. Of the 26 patients, 15 (58%) had combined insufficient GSV and
SSV trunks and tributaries. All patients presented with bilateral saphenous vein insufficiency, predominantly on the left side in 19 (73%) cases and on
the right side in 7 (27%) cases. Of 26 patients, 17 (65%) had insufficient tibial perforators. According to the Kellgren JH & Lawrence JS classification of
osteoarthritis (OA), 4 (15%) of the patients had grade | KOA, 14 (54%) had grade Il, and 8 (31%) had grade lIl. Phlebological status was assessed visually
and with duplex scanning (DS) of the venous system in the lower extremities. The knee joints were evaluated using the WOMAC Osteoarthritis Index.
Results: The median total index on the WOMAC scale before treatment was 65.5 (61.0-74.0) points, including pain index — 14.0 (13.0-16.0) points,
knee joint stiffness — 6.0 (5.0-6.0) points and joint functioning — 47.0 (45.0-49.0) points. All patients underwent CMIP as the first stage, followed by
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four sessions of PRP therapy, one per week as the second stage. The average duration of surgical procedures was 115.5+35.5 minutes, and patients
stayed an average of 2.810.4 days in the hospital. There were no significant complications in any case. After the treatment, there was a substantial
decrease in pain and stiffness and an improvement in knee joint function. Therapy was ineffective in 4 (15%) cases. The effectiveness of PRP therapy
is lower when certain factors are present. These factors include an advanced stage of KOA with a longer duration of the degenerative process in the
joint, chronic use of painkillers, and the combined insufficiency of the GSV and SSV trunks. There is a direct correlation between these factors and the
low effectiveness of platelet-rich autologous plasma.

Conclusion: In patients with CVI and KOA, performing CMIP and PRP therapy can significantly decrease pain and improve daily knee joint function.
Keywords: Varicose veins, knee osteoarthritis, microphlebectomy, stripping, PRP therapy.
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BBEOEHMUE

MHorummn uccnegosatenamm 6bi10 A0OKa3aHO, YTO BO3PacT,
YKEHCKMI Non n n3bbITouHaa Macca Tena ABAAKTCA 3HAUUMbIMU daKk-
TOpamu pucka pas3sutua BB 1 aereHepaTMBHO-AUCTPOPUYECKUX 3a-
60N1eBaHNI KONEHHbIX CYCTAaBOB, M, HEPEAKO, 3TU HO30/10MMYECKUE
bopMbl AMArHOCTUPYIOTCA OLHOBPEMEHHO Y OAHOr0 naumeHTa [1-4].
TNaBHbIM CMMNTOMOM YKa3aHHbIX 3aboneBaHuin sBaseTca Gonesoi
CUHAPOM B HUXKHMX KOHEUYHOCTAX, Yallie BCEro B KONEHHOM CycTaBe
N TONEHAX, KOTOPbIN ABMAETCA OCHOBHbIM NOBOAOM 06palLeHUs na-
LMeHTOB K cneumanuncty [1, 3]. B neyeHumn 31oii KaTeropum naumeH-
TOB MPUMEHAIOTCA Pa3/IMYHbIE TAKTUKK, U eAVHBIA aNTOPUTM Tepanuu
[0 cUx Nop He pasapboTaH [2, 4]. Tak, ogHa rpynna y4éHbIx AaseTca
CTOPOHHMKaMu onepaTUBHOrO NeyeHnsa BB n KoHcepBaTMBHOM Tepa-
nuu TA [4, 5], Apyrue peKOMEeHAYIOT NPOBeAEHNE CUMY/IBTAHHOW UK
nosTanHov ¢pe63KTOMMU U CaHALLMOHHOW apTpocKkonuu [6], TpeTba
rpynna cneuuannctoB PeKoMeHayeT MUHU-UHBA3MBHOE NedeHne Bb
1 3HAONPOTE3UPOBAHME KONEHHbIX CYCTAaBOB NPY TEPMUHANbHbIX CTa-
anax TA [2, 7].

B nocneaHuwe rogpl B nevyeHun A CcTanu LWIMPOKO NMPUMEHATH
PRP-tepanuio (Platelet Rich Plasma therapy), cBuaeTeNbCTBOM Yero
ABNAOTCA NY6/MKaLMM B NPOGUAbHBIX HAyUHbIX XKypHanax [2, 8]. Oa-
HaKo O NPMMeHeHUK 3Toro BapuaHTa Tepanum Ay any, ¢ BB, Hyxaa-
IOLLIMXCA B ONEPATUBHOM JIeYEHUW UM NEPEHECLIMX BMELLIATeNbCTBA
Ha BEHO3HOM CUCTEME HUKHUX KOHEYHOCTEN, He coobluaeTcs. Kpome
TOrO, CTOMKOCTb MM BO3BpaT 601€BOr0 CMHAPOMA B KONEHHOM CyCTa-
Be B 6/MKallLeM Nepuoje Nocae XMpypruyeckoro neyeHus Bb aens-
€TCcA NOBOAOM K MOBTOPHOMY 06paLLEeHMI0 NaLMEHTOB K CleLManucTy
[5, 6]. Mo sTomy noBoay HepeAKO MaUMEHTaM Ha3HAYaloTCA Kypcbl
KOHCEepBaTMBHOMN TEPANUM MU e PEKOMEHAYETCA onepaTuBHOE fe-
yeHue no nosoay A, OT NPoBeAEHUA KOTOPOTO Yalle BCEro NaLMeHTbI
Bo3aepuBatotea (2, 3, 7]. Kpome Toro, MMEHHO He KynupoBaHHbIM
BblpaXKeHHbI1 60/1eBOW CMHAPOM B KONEHHOM CyCTaBe MpPUBOAMUT
K U3MEHEHWI0 BMOMEXaHUKM OBUKEHWA B KOHEYHOCTU, YTO, B CBOIO
oYepesib, MOKET BbICTYNUTb B KauecTBe dhaKTopa pUCKa PasBUTHA pe-
uvavea Bb [9-11].

B cBA3M ¢ 3TUM, pa3paboTKa afanTMPOBAHHOTO aIrOPUTMA Nle-
yeHua Bb n A B ycnoBumAx Halwero perMoHa, npegycmaTpusatoLle-
ro He TO/bKO OZLHOMOMEHTHOe NledeHne 060ux 3ab6oneBaHuin, HO U
MMeIoLLEero BbICOKYIO KAMHUYECKyo 3GdEKTUBHOCTb M IKOHOMUYe-
CKYI0 NPMEMNEMOCTb, ABNAETCA aKTyaNbHbIM, TaK KaK He Bce nauu-
€HTbl MMEetoT BO3MOXKHOCTb NPOBeAEHUA SHAO0MNPOTE3UPOBAHUA KO-
NIeHHOTO CyCTaBa AU e A IMTeNbHOMO NPUMEHEHUA HECTEPOUAHbIX
NPOTMBOBOCMANNTENbHbBIX NPENapPaToB U XOHAPONPOTEKTOPOB M3-3a
COMYTCTBYIOLLEN NATONIOMMU KeNYA0HHO-KULLIEYHOTO TPAKTa.

INTRODUCTION

Many researchers have shown that age, female gender, and
overweight are significant risk factors for developing CVI and de-
generative knee joint diseases. It is common for these conditions
to be diagnosed in the same patient [1-4]. The primary symptom
of these diseases is pain in the lower extremities, typically in the
knee joint and legs, which is the primary reason for patients to
seek medical attention [1, 3]. There is currently no unified treat-
ment algorithm for this category of patients, and various tactics
are employed [2, 4]. Scientists have different opinions regarding
treating CVI associated with varicose veins (VV) and KOA. One
group recommends surgical treatment for VV and conservative
therapy for KOA [4, 5]. Another group suggests a combination
of phlebectomy and arthroscopic sanitation of the knee, either
simultaneously or staged [6]. Meanwhile, a third group recom-
mends minimally invasive treatment for VV and knee replace-
ment for advanced stages of KOA [2, 7].

PRP therapy is commonly used to treat KOA and has been
extensively studied, as evidenced by multiple scientific publica-
tions [2, 8]. However, there are no reports of using this option for
KOA therapy in patients with VV who require or have undergone
surgical treatment or interventions on the lower extremities' ve-
nous system. In addition, persistent or recurrent knee pain fol-
lowing surgical treatment of VV prompts patients to seek further
medical attention [5, 6]. Patients with KOA are often prescribed
conservative or surgical treatment, which patients frequently de-
cline [2, 3, 7]. In addition, unrelieved severe knee joint pain leads
to changes in limb biomechanics, increasing the risk of VV relapse
[9-11].

Developing an adapted algorithm for treating VV and KOA in
our region is crucial. This algorithm should provide simultaneous
treatment for both diseases and be clinically effective and eco-
nomically acceptable. This is important because not all patients
can undergo knee replacement or use non-steroidal anti-inflam-
matory drugs and chondroprotectors for a long due to gastroin-
testinal tract comorbidities.

PURPOSE OF THE STUDY

To analyze the results of CMIP with PRP therapy for the
treatment of VV combined with KOA.

METHODS

The study was a prospective controlled trial analyzing the
treatment outcomes of 26 patients who received CMIP for VV
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LLENb UCCNEAOBAHMA

AHnanus pesynbratos MUK® 1 nepsoro onbita NpUmeHeHMA 060-
raléHHoi TpomboLMTaMmM ayTonnasmsl B nedeHnm BB, coueTatoeii-
cacrlA.

MATEPUAN U METOADbI

Mo Aun3aiHy UccnefoBaHWe HOCKUIO NPOCNEKTUBHbIN KOHTPOW-
pyeMmblit XapakTep, rae 6blin aHaNM3MPOBaHbI PE3YNLTaTbl IEYEHNS
26 naupeHToB, nepeHécwmnx MUK no nosoay Bb n PRP-Tepanuto no
nosogy lA. Bospact nauueHTos Bapbuposan ot 41 ao 61 roga, cocras-
nAnA B cpeaHem 49,314,6 net. Cpeay 60nbHbIX 11 (42%) ABMAKCL AMLa-
MU MyKCKoro 1 15 (58%) — eHcKkoro nonos. CpegHuii MHAEKC Macchl
Tena (MMT) naupeHToB cocTaun 28,9+2,1 Kr/m?, npu 3TOM Kaxabli
TpeTuit naumneHT (n=9; 35%) umen n3bbiTouHbIv Bec (MMT —31,91,5
Kr/M?), UTO, KaK M3BECTHO, AB/AETCA 06LMM PaKTOPOM pucka BB 1 TA.

[unarHoctvka BB v TA 6a3mpoBanach Kak Ha KIMHUYECKUX NPOAB-
NEeHMAX 3TUX 3a60NeBaHMI U Kanobax NaLMEHTOB, Tak U Ha pe3ynbTa-
Tax AynaeKCHOro ckaHnposaHus (4C) cocynoB M PEHTTEeHOI0MMYECKUX
METOAAX UCCNeA0BaHUA KoNeHHbIX cycTaBoB. ObcnesoBaHWe v nede-
HWE NALMEHTOB HOCMAWN NPEEMCTBEHHDIV XapaKTep U NPOBOANANCH B
TECHOM COTPYAHUYECTBE COCYAMCTLIX XMPYProB C Bpayamu opTonesa-
MU-TPaBMaTONOTaMU.

OueHka cteneHn BB npoBoamnace no Knaccudurkaumm CEAP
(1997) [12], cteneHm TA — NO PEHTTEHONOTUYECKUM KPUTEPUAM, Npes-
noxeHHbIM Kellgren JH & Lawrence JS (1957) [13].

Y 7 (27%) naumeHToB oTmeyancs sTopoii (C2), y 15 (58%) — Tpe-
™I (C3) ny 4 (15%) —yetBépThbii (C4) kKnacc BB. M3onmposaHHOE pac-
wupeHune BMNB 1 eé nputokoB oTMeyeHo y 9 (35%) nauunerTos, MIMB
—y 2 (8%) 6onbHbIX. Y 6onee nonosuHbl NauueHTos (n=15; 58%) oT-
MEYasiocb OAHOMOMEHTHOE PacLMpeHune CTBOIOB M NpuTokos BB u
MIB. Y Bcex nauueHToB UMeNo MecTo ABYXCTOPOHHEee paclumpeHue
MOZKOXKHbIX BEH HUXHUX KOHeuHocTel, B 19 (73%) cnydyaes ¢ bonee
BbIPAXKEHHbIMU KJIMHUYECKUMM NPOABAEHUAMM ceBa, B 7 (27%) —
cnpasa. Y 17 (65%) 60nbHbIX MMenacb HeLoCTaToOuHOCTL nepdopaH-
TOB FO/IEHM.

[OunameTp npuyctbesoro oTaena BIB, onpeaenéHHbIi ¢ nomo-
woto AC, coctasun B cpegHem 11,611,9 mm, MIMB —7,711,6 mm, nep-
¢dopaHToB —4,1+2,3 MM.

CornacHo Knaccuduraumm Kellgren JH & Lawrence JS (1957) y 4
(15%) naupeHTOB oTMeyanach | cteneHb, y 14 (54%) —1lny 8 (31%) —1lI
cteneHb lA.

Bo Bcex cnyyasx nepsbiM aTanom nposogunace MUK® (Kpoccak-
TOMMA, KOPOTKUI CTPUNNMHT cTBoNa BIMB 1 MIMB 30HAaMM Swiwa, Mu-
HUpNebaKTOMMUA NPUTOKOB Kptoukamm Mtonnepa, HagdacumanbHas
nepesnska neppopaHToB No KOKKETY M3 MWUHW-pa3pes3oB), BTOPbIM
stanom — PRP-tepanua. Cnegyetr oTMeTUTb, YTO MepBas npoueaypa
BHYTPUCYCTABHOIO BBEAEHUA 0BOoralwéHHOM TpombouuTamm ayTono-
TMYHOM NNIa3Mbl NPOBOAMAACH CMYCTA NEPBbIE CYTKM NOC/E Onepaumn,
nocnenytoLme TpU NpoLeaypbl — eXXeHegenbHo. B utore Bce naupeH-
Tbl MONYYUAN CTAHAAPTHBIN Kypc PRP-Tepanuu — 4 npoueaypbl ¢ exe-
HeLeNbHbIM UHTEPBA/IOM.

3abop KpoBM M NpurotoeneHne oboraléHHoi TpomboLuMTaMm
ayTONIOrMYHOM NAA3Mbl MPOBOAMANCE MO CTaHAAPTHOM METOAMKe,
onucaHHou B pabote MoTanHesa MM v coasT. (2018) [14].

OueHKa ¢Nebonornyeckoro CTaTyca HUMKHMX KOHEYHOCTEN U
GYHKLMM KONEHHbIX CYCTaBOB NPOBOAMACH KaK NPW rocnuTanusaLum
MauMeHTOB, TaK 1 MOC/Ie 3aBepLUEHMA Kypca KOMMNIEKCHOTO IeYeHUA.
®nebonornyecknii CTaTyC OLEHWMBANCA BM3YasIbHO M C MOMOLLbIO
[C BEHO3HOMN CUCTEMbI HUMHMX KOHEYHOCTEMN, @ COCTOAHME KOMEH-

490

and PRP therapy for KOA. The patients' ages ranged from 41 to
61 years, with an average age of 49.3+4.6 years. Out of the total
number of patients, 11 (42%) were males, while 15 (58%) were
females. The study found that the patients' average BMI was
28.9+2.1 kg/m?. Moreover, 9 out of 26 patients (35%) were over-
weight, with a BMI of 31.9+1.5 kg/m?, a well-known risk factor for
CVI associated with VV and KOA.

The diagnosis of VV and KOA was based on clinical manifes-
tations, patient complaints, and DS and X-ray imaging results. The
treatment and examination of patients were conducted in close
collaboration between vascular surgeons and orthopedic trauma-
tologists.

The severity of CVI and KOA were assessed using the CEAP
classification (1997) and Kellgren JH & Lawrence JS radiological
criteria (1957), respectively. Out of 26 patients, 7 (27%) were clas-
sified as CEAP class 2, 15 (58%) as class 3, and 4 (15%) as class 4.
Isolated insufficiency of the GSV and its tributaries was observed
in 35% of patients, while the SSV was noted in only 8%. More
than half of the patients (n=15; 58%) had a combined insufficien-
cy of the trunks and tributaries of the GSV and SSV. Bilateral sa-
phenous vein insufficiency was observed in all patients. Clinical
manifestations appeared more pronounced on the left side in 19
cases (73%) and on the right in 7 cases (27%); perforator vein in-
sufficiency was present in 17 patients (65%).

The GSV's ostial part diameter, determined using DS, aver-
aged 11.6+1.9 mm, the SSV — 7.7£1.6 mm, and the perforators
—-4.1£2.3 mm.

According to the classification of Kellgren JH & Lawrence JS
(1957), 4 (15%) patients had grade |, 14 (54%) had grade Il, and 8
(31%) had grade Ill KOA.

In all cases, the first stage involved CMIP, which included
crossectomy, short stripping of the GSV and SSV trunk using a
PIN-stripper, Muller's hook phlebectomy, suprafascial ligation of
incompetent perforating veins through multiple small local inci-
sions by Cockett and Dodd's procedure. The second stage of the
treatment was PRP therapy. Postoperatively, the first intra-articu-
lar injection of platelet-rich autologous plasma was administered,
followed by three more injections at weekly intervals. As a result,
all patients underwent a standard PRP therapy course consisting
of four weekly procedures.

Blood was collected, and PRP was prepared by the Potapnev
MP et al (2018) [14]. After hospitalization, we assessed the phle-
bological status of the lower extremities and knee joint function
following combined treatment. Visual and DS assessments were
used to evaluate the lower extremity venous system status. KOA
was evaluated using the Western Ontario and McMaster Univer-
sities (WOMAC) index [15].

WOMAC index is a self-administered questionnaire consist-
ing of 24 items divided into 3 subscales: pain (5 items, minimum
score 0, maximum score 20), stiffness (2 items, minimum score
0, maximum score 8), and physical function (17 items), minimum
score 0, maximum — 68). The scale results are interpreted based
on a score range of 0-14, 15-28, 29-38, and 38 or more. A score of
0-14 is considered excellent, meaning there is no damage to the
knee joint. A score of 15-28 is considered good and indicates mild
damage. A score of 29-38 is considered satisfactory and indicates
moderate severity damage. Finally, a score of 38 or more is con-
sidered extreme. Higher scores on the WOMAC scale indicate a
greater degree of pain, stiffness, and functional limitations.
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HbIX CyCTaBoB — C nomolpto WwKanbl WOMAC (Western Ontario and
McMaster Universities Osteoarthritis Index) [15].

LWikana WOMAC cocTtouT 13 3 paszenos 1 24 Bonpocos, BK/IO-
yan pasgesbl, NOCBAWEHHbIE 601 (5 BONPOCOB, MUHUMa/IbHAA CyM-
Ma 6annos 0, MmakcumanbHas — 20), CKOBaHHOCTM (2 Bompoca, Mu-
HUManbHas cymma 6annos 0, MakcumanbHas — 8) U NoBceAHEBHOW
dumsnueckoit dyHKUmM (17 BONpocos, MUHUMabHAA cymma 6annos 0,
MaKkcumanbHan — 68). Mpu cymme 6annos., pasHoit 0-14, pesynbTaTsl
LUKa/bl TPAKTYIOTCA KaK OT/IMYHbIE, M 3TO O3HAYaeT OTCYTCTBME nopa-
YKEHUA KOJIEHHOTO CyCcTaBa, Npu 15-28 6annax — pesysibTaT XOpOLUUK,
1 NOPaKEeHNe HOCUT NErKUIA XapakTep, Npu 29-38 6annax — pesynsrar
YA0BNETBOPUTENbHDIN, U MOPAXKEHWUE UMEET CPEAHIOK CTEMEHD TAXKE-
ctn, npu 38 6annax v Gonee — pesynbTaT HEYAOBAETBOPUTENbHBIN, U
MMeeT MecCTo TAXKENAA CTeneHb M3MEHEHUA cycTasa.

Kputepuamm BKAOYEHMA B UCCNEf0BaHNE ABUANCH:

. Hanuume coyvetaHus Bb c TA;

e Bo3pacT cTapLe 40 neT;

®  HOpManbHble NOKa3aTeNn remorpammel;

*  Ha/inuMe NOKasaHWW 418 ONepaTUBHOIO neyeHus BB.

Kputepuamm ucknoyeHns U3 uccnesoBaHna ABUAKCE:

*  TpaBMaTUYeCKMe MOBPEXAEHUA KONEHHOro CyCTaBa W ero
CBA30K;

*  HajMuMe WaM nepeHecéHHbI TPOMBO3 NOBEPXHOCTHLIX W/
WAY TNYBOKMX BEH HAMKHMX, CUHLPOM HUXHEW MO0V BEHbI;

e monogovi Bo3pact (40 neT v Monoxke);

*  Hannune GepemeHHOCTY;

*  Hanuune TPOMOBOLIMTONEHUM U AaHEMUK;

®  Ha/NnuMe OCTPOro BOCMANUTENIbHOMO NPOLLECCa B KONEHHOM

cycTaBe;

®  OTKa3s NaLMEHTOB OT Y4aCTUA B UCCNEL0BAHUN.

MnaH HacToALWero uccnefoBaHWA bbln cocTaBAeH COBMECTHO
COCYANCTBIMU XMPYpramu U TpaBmaTtosioramu M 6bin opobpeH flo-
KaNbHOW 3TUYECKOM Komuccuelt PecnybinKaHCKOro Hay4YHOro LeHTpa
cepaeyHo-cocyamcTon xupyprum (npotokon Ne 4, ot 15.05.2023 roaa).

MonyyeHHble B X0 aHKETUPOBAHUA AaHHble HblAW 3aHEeceHbI
B8 nporpammy Excell n 8 nocnepytowem noggeprHyTbl CTaTUCTUMECKOW
06paboTke ¢ nomolbio nporpammsl Statistica 10.0 (StatSoft Inc.,
USA). HopmanbHoCTb pacnpeseneHust BbIbopKM OLEeHWBaNach No Kpu-
Tepuam Koamoroposa-CmupHoBa 1 Lanupo-Yunka. KonmuectseHHble
MOKa3aTeNu ONMUCaHbl B BUAE MeAMaHbl C KBAPTUAAMM BKIHOUYEHUA U
BbIK/tOUYEHUSA. MapHble CPaBHEHMA MeX Y 3aBUCUMbIMUM FPyNnamu no
KONMYECTBEHHBIM MOKa3aTensam nposBoauauc no T-kpuTepuio Bun-
KokcoHa. KoppenaunoHHbIit aHanun3 nposoguaca no CnupmeHy. Pas-
JINYUA CYUTANIUC CTATUCTUYECKM 3HaYMMbIMK Npu p<0,05.

PE3VY/NbTATDI

OueHKa GYHKLMOHANBbHOTO COCTOAHMA KONEHHDBIX CYyCTaBOB 0 U
nocne nevyeHnsa npuseseHa B Tabn.

CneslyeT OTMETUTb, UTO TONbKO Y 2 (7,7%) naumeHToB 6onesoit
CUHAPOM HOCUA NETKUIA XapaKTep, a B OCTasIbHbIX HabAoAeHUAX UMen
YMEPEHHbIW UK BbIpaKeHHbI xapakTtep. OaHOM U3 0cobeHHOCTEN ¥
HabI0AABLIMXCA NALMEHTOB ABUNOCH YCUNEHUE BblPAXKEHHOCTH Tyro-
NOABUMKHOCTU U 60N1EBOMO CUHAPOMA B KOJIEHHOM CYCTaBe Npu coBep-
LUEHUN MO/IUTBbI.

MHOrodakTopHbIN aHann3 BbIABUA CAeayloLmMe npamble Kop-
PEeNALMOHHbIE CBA3M MEXKAY: BbIPAXKEHHOMN YTPEHHEN CKOBAHHOCTBIO
1 cteneHbto TA (r=0,41; p<0,05), a TaK¥Ke KPaTHOCTbIO paHee nony-
YeHHOW KoHcepBaTMBHOW Tepanuu (r=0,40; p<0,05); 3aTpygHEHUAMU
xoabbbl Mo KBapTupe u anametpom MMB (r=0,64; p<0,05), a Takke
HaNnyMem ropusoHTanbHoro pedntokca (r=0,64; p<0,05); 3aTpyaHe-

The criteria for inclusion in the study were as follows:
e Combination of VV with KOA

e Ageover 40 years

¢ Normal hemogram values

¢ Indications for surgical treatment of VV.

The exclusion criteria from the study were as follows:

e Traumatic injuries of the knee joint and its ligaments

e Thrombosis (present or previous) of the lower extrem-

ities' superficial and/or deep veins, inferior vena cava
syndrome

e  Young age (40 years and younger)

e Pregnancy

e Thrombocytopenia and anemia

¢ Anacute inflammatory process in the knee joint

e Refusal of patients to participate in the study.

The study's plan was created collaboratively by vascular sur-
geons and traumatologists to ensure its comprehensiveness. The
Local Ethics Commission of the Republican Scientific Center for
Cardiovascular Surgery approved the study under protocol Ne 4
on May 15, 2023.

The survey data was entered into Excel and analyzed using
Statistica 10.0 (StatSoft Inc., USA). The normality of the sample
distribution was evaluated using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. Quantitative data are described as medians
with inclusive and exclusive quartiles. Pairwise comparisons using
the Wilcoxon T-test compared quantitative indicators between
dependent groups. Spearman's rank correlation analysis was
conducted. Statistical significance was assigned to differences be-
tween groups at p<0.05.

RESULTS

An assessment of knee joint function before and after treat-
ment is presented in the table.

Only 2 out of 26 patients reported mild pain; the remain-
ing cases were moderate to severe. One observed feature was
increased pain syndrome and stiffness in the knee joint during
prayer.

Results from the multivariate analysis showed direct correla-
tions between several factors. Severe morning stiffness correlat-
ed with the degree of KOA (r=0.41; p<0.05) and the frequency
of prior conservative therapy (r=0.40; p<0.05). Difficulty walking
around the apartment was found to correlate with the diameter
of the SVC (r=0.64; p<0.05) and the presence of horizontal re-
flux (r=0.64; p<0.05). Difficulties when getting in or out of a car
were found to correlate with the presence of expansion (r=0.44;
p<0.05), the diameter of the ostial part of the GSV trunk (r=0.42;
p<0.05), and the presence of vertical reflux lasting more than 5
seconds (r=0.64; p<0.05). Finally, taking off socks correlated with
gender (r=0.40; p<0.05). However, the study showed an inverse
correlation between the diameter of the GSV and SSV and the oc-
currence of pain when going up or down stairs (r=-0.52, p<0.05
and r=-0.40, p<0.05, respectively). Additionally, age and difficulty
getting on/off the toilet were inversely correlated with pain oc-
currence (r=-0.48, p<0.05). Thus, the results indicate that patients
with VV and KOA pain experience significant limitations in daily
activity, including active movements and freedom of movement.

Before hospitalization, all patients received an in-depth ex-
planation of the benefits and drawbacks of the proposed treat-
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Tabnuya Pe3ynemamsl 0UeHKU hyHKYUU KONEHHO20 cycmasa
no wkane WOMAC do u nocne neveHus, Me [Q25; Q75]

Bonb/Pain

npu xoabbe/walking

npu nogbeéme no nectHuue/stair climbing
Houbto B noctenun/nocturnal

B nokoe/rest

npu Harpyske/weight bearing
Tyronoasu:kHocTb/Stiffness

YTPEHHAA CKOBaHHOCTb/morning stiffness

CKOBaHHOCTb, BO3HMKalOWAn B TeyeHne gHa/
stiffness occurring later in the day

ExxeaHeBHble pYHKLMM (KaKue 3aTpyaHEHUA Bbl UCMbITbIBaeTe?)/
Physical function (how much difficulty have you had when)

cnyckascb no nectHuue/descending stairs
nogHumasch no nectHuue/ascending stairs

npv nogbeéme co ctyna/rising from sitting
cros/standing

npu HaknoHe BHK3/bending to floor

npu xoabbe no keapTupe/walking on flat surface
cagAacb UK BbIxoaa U3 aBTomobuns/getting in/out of car
npu xoabbe 3a nokynkamu/going shopping

npu HagesaHuUM Hockos/putting on socks

néxa B kKposaTu/lying in bed

npv cHMMaHuKn Hockos/taking off socks

npu nogbéme c Kposatu/rising from bed
3ax04A/BbIX0AA U3 BaHHbI/getting in/out of bath

npu cuaeHuun/sitting

caasAcb/BcTaBan ¢ yHuTasa/getting on/off toilet

npu TAxénon pabote no gomy/heavy domestic duties
npu nérkoi pabote no gomy/light domestic duties

06wumi1 6ann/Total score

Table The WOMAC scores before and after treatment, Me [Q25; Q75]

Mocne neyeHusn
After treatment P
2.5 [1.0-4.0] 2.0 [1.0-3.0] <0.01
3.0 [2.0-4.0] 1.0 [1,0-3,0] <0.001
3.0 [2.0-4.0] 1.0 [1.0-2.0] <0.001
3.0 [2.0-4.0] 1.5 [1.0-2.0] <0.001
3.0 [2.0-4.0] 1.0 [1.0-2.0] <0.001
3.0 [2.0-3.0] 1.0 [1.0-2.0] <0.001
3.0 [2.0-3.0] 1.5 [1.0-2.0] <0.001
3.0 [2.0-4.0] 2.0 [1.0-2.0] <0.001
3.0 [2.0-4.0] 1.0 [1.0-2.0] <0.001
3.0[2.0-4.0] 1.0 [1.0-2.0] <0.001
3.0 [2.0-4.0] 1.5[1.0-2.0] <0.001
3.0 [2.0-4.0] 1.0 [1.0-2.0] <0.001
3.0 [2.0-4.0] 1.0 [1.0-2.0] <0.001
3.0[2.0-3.0] 2.0[1.0-2.0] <0.001
3.0 [2.0-4.0] 1.0 [1.0-3.0] <0.001
3.0 [3.0-4.0] 2.0 [1.0-3.0] <0.001
2.0 [2.0-3.0] 1.0 [1.0-2.0] <0.001
3.0[2.0-4.0] 1.0 [1.0-2.0] <0.001
2.5[1.0-3.0] 1.0 [1.0-2.0] <0.001
2.0 [2.0-3.0] 1.0 [1.0-2.0] <0.001
3.0 [2.0-4.0] 2.0 [1.0-3.0] <0.001
3.0 [2.0-3.0] 1.5 [1.0-2.0] <0.001
3.0 [3.0-4.0] 2.0 [1.0-3.0] <0.001
2.0 [2.0-3.0] 1.0 [1.0-2.0] <0.001
65.5 36.5
[61.0-74.0] [32.0-41.0] <0.001

NpuMeyaHue: p — CTaTUCTMYECKas 3HAUMMOCTb Pas/InuMA NoKasateneit 4o 1 nocae neyeHns (no T-kputepuio BUAKOKCOHa)
Note: p — statistical significance in the difference of the indicator values before and after treatment (according to the Wilcoxon T-test)

HUAMM NPU NOCAZKE WU BbIXOAE M3 aBTOMOBWUASA M HAaNUYMEM pac-
wupeHua (r=0,44; p<0,05), anameTpom NpPUyCTLEBOrO OTAENA CTBO/A
BB (r=0,42; p<0,05), a TaKk*e HaNM4YMeM BEPTUKAAbHOTO pedJtoKca
npofonKuTenbHocTblo 6onee 5 cekyHa (r=0,64; p<0,05); cHUMaHW-
€M HOCKoB 1 nosnom (r=0,40; p<0,05). OgHako oTmevanacb obpaTHas
KOPPENALMOHHAA CBA3b MeXy NoaBaeHWeM 601K Npu nogbéme nnu
Cnycke Mo nectHuue u guametpom BMNB (r=-0,52; p<0,05), a TakKe
anametpom MNB (r=-0,40; p<0,05), BO3pacToM v TPYAHOCTAMU MpPU
nocaake/scraBaHuu ¢ ynutasa (r=-0,48; p<0,05).

Takum obpa3om, nonyyeHHble pesynbTaTbl NOKa3blatoT, 4o [A ¢
HasMuMem 60NeBoro CMHAPOMA Y NaUMeHToB ¢ BB NpuBoauT K cylue-
CTBEHHbIM U3MEHEHWAM B MOBCEAHEBHOWM aKTUBHOCTM, NPenATCTBYA
aKTMBHbIM ABUKEHUAM U BOSMOXHOCTW CBOHOAHOIO NepeasuKeHma.

[o rocnutanusaumm co BCemu NaumeHTaMm npoBoaunach nosa-
pobHan pasbAcHUTENbHaA beceaa O NPeMMyLLEeCTBaX U HeAoCTaTKax
3annaHMpPOBaHHOTO 06BEMA NeYeHNs, a TaKKe CyLLeCTBOBAHWUN Apy-
TMX BapMaHTOB Tepanuu. JledeHne NauMeHToB NPOBOAWIOCH TONbKO
nocne noayyeHus L06POBOALHOTO MUCbMEHHOIO UX COTNACKA.

B 3aBucMmocTu ot cTeneHn BB 1 pesynstatos [C Bcem 60b-
HbIM OMepaLIMM Ha BEHO3HOM cUcTEME NPOBOAMAMUCH C cOBtoaeHUEM
NPUHLMNA MUHUMANbHOM MHBA3MBHOCTU, @ TaKKe BbINOJHEHUA MaK-
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ment plan and information about alternative treatment options.
Patients were only treated after obtaining their voluntary written
informed consent.

Patients diagnosed with venous insufficiency and VV under-
went CMIP procedures based on the results obtained from their
DS. The procedure was carried out while the patients were under
spinal anesthesia. The first step in the procedure involved cros-
sectomy through an infrainguinal incision. This was followed by a
brief stripping of the GSV trunk on the thigh and then — the GSV
or SSV on the leg (Fig. 1).

Perforating veins were ligated suprafascially from a mini-in-
cision (up to 5 mm) after being previously marked during DS.
Aberrant tributary veins were removed using Miller hooks via
separate stab incisions, following miniphlebectomy principles.
Following the crossectomy procedure, the wound was closed
with one or two sutures. The sterile adhesive tape was used to
bring the edges of minor skin wounds (<5 mm long) together. The
average duration of surgical interventions was 115.5+35.5 min-
utes, varying based on the number and extent of saphenous vein
dilations.
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CMManbHO pasMKasbHOro No o6bEMY BMeLLaTenbCTBa. Bee onepauum
NpOBOAWANCH NOA CMUHANLHOM aHecTe3nel. [lepBbiM 3Tanom BbINos-
HANACb KPOCCIKTOMMA M3 NOAMAXO0BOrO MMHMPa3pesa, B Nocieayto-
LLieM NPOBOAMCA KOPOTKUI CTpUNNMHT cTBos1a BB Ha 6eape, BB u/
nnn MIB Ha ronenu (puc. 1).

MepdopaHTHble BeHbl, NPeABapUTENBHO MapPKMPOBaHHbIE NpU
AC, nepesasbiBanuch HagdacuManbHO M3 MUHMpa3pesa (4o 5 mm).
AbBeppaHTHble NMPUTOKOBBIE BEHbI YAANAAMCH Kptoukamu Mionnepa
13 OTAE/IbHbIX MPOKOOB € cOBAOAEHNEM NPUHLMNA MUHUbNEDBIKTO-
Mun. B nocnesytoliem Ha paHy KPOCCIKTOMMM HaKNafbIBaNCA OAMH
nnu aga Wwea. Kpaa Menkmx paH Koxu, UMeBLne AIMHY MeHee 5 Mmm,
npUBAKKaAMCh APYr APYry NPY MOMOLLY CTEPUIBHOTO NEMKONAACTbI-
pA. MpogOMKUTENBHOCTL ONEPaTMBHBIX BMELATeNbCTB COCTaBUAa B
cpeaHem 115,5+35,5 MMHYT M 3aBKCENa OT KOIMYECTBA M 06BbEMA pac-
LUMPEHHbIX NOAKOMKHDBIX BEH.

Ha cnegylowme cyTkn nocne onepauun NpoBoAunace nepsas
npoLeAypa BHYTPUCYCTaBHOTO BBeAeHUsA oboraLgHHoM TpomboLmTa-
MW ayTONOTMYHOW Nasmbl (pUcC. 2). AKTUBM3ALLMA NALUEHTOB NPOBO-
[Aunack Ha cnefyloLmnii AieHb Nocae onepauuu.

CpeaHAA NPOACIKUTENBHOCTb FTOCMUTANM3aLMMN NALMEHTOB CO-
ctaBuna 2,8+0,4 cyTok. HY B 04HOM HabNOAEHUN CEPbE3HBIX OCNOK-
HEHWUI He 0TMEYEHO, KPOME He3HAUUTENbHbIX KPOBOMOATEKOB, KOTO-
pble Ha GOHe NpoBesEeHMA NePEBA3OK PaccachiBaaUCh.

Mpwv BbINWCKe NauUMeHTam PeKOMeHA0Ban0oCb MOCTOAHHOE HO-
LEHNEe KOMMPECCUOHHOIO TPUKOTaXKa UM BUHTOBaHME KOHeYHoCTel
3M1aCTUYECKUMU BUHTaMU. Tak:Ke ObII0 PEKOMEHZOBaAHO peabunuTa-
LIMOHHOE NeyeHue, BKAKOYatoLlee NPUMEM aHTMarperaHtos, dneboro-
HWKOB 1 XOHA,PONPOTEKTOPOB.

B nocneaytowem exeHegenbHO NPOBOAWAMCH OCTasbHble TpU
npoueaypbl PRP-Tepanun B ambynatopHom pexume (puc. 3). Mocne
BbINONHEHWUA BHYTPUCYCTABHbIX BMELLATEIbCTB HM Y OAHOTO NaLueHTa
JIOKa/IbHbIX OC/IOXKHEHWIA He Bbl10 OTMEYEHO.

Yepes 40 gHei nocne onepauum 1 10 cyTok nocne YeTBEPTOro
BHYTPUCYCTaBHOTO BBEAEHWA 0bOraléHHOW TPOMBOLMTAaMM ayToNO-

Puc. 2 BHympucycmasHoe sgedeHue 0b6o2awéHHol mpomboyumamu
aymoso2uyHol naasmel yepes cymeu nocse gebakmomuu

Fig. 2 Platelet-rich autologous plasma was injected into the joint one
day after the phlebectomy procedure

On the following day following surgery, the first intra-artic-
ular injection of autologous PRP was performed (Fig. 2). Patients
were mobilized the next day following surgery.

The typical length of stay for patients in the hospital was
2.8+0.4 days. No significant complications were observed, only
minor bruises that resolved with dressings.

After discharge, patients were advised to wear compression
stockings or consistently wrap their limbs with elastic bandages.
The recommended treatment for rehabilitation included anti-
platelet agents, phlebotonics, and chondroprotectors.

Weekly outpatient PRP therapy sessions were conducted for
the remaining three weeks (Fig. 3). None of the patients experi-
enced local complications after undergoing intra-articular inter-
ventions.

After forty days of surgery and ten days of receiving the
fourth intra-articular injection of platelet-rich autologous plasma,
a clinical examination was conducted to assess the function of
their knee joints. The results of the examination are presented
in the table above. The therapy reduced pain and stiffness and
improved knee function. However, in some cases (n=4; 15%), the
pain syndrome was moderate, and some patients continued to
complain regarding the misfunctioning of the knee joint of vary-
ing degrees of severity. In this study, we analyzed multiple factors
contributing to the low effectiveness of PRP therapy for treating

Puc. 1 CmpunnuHe cmeona bl1B Ha 6edpe u eoneHu
Fig. 1 Stripping the trunk of the GSV on the thigh and lower leg

Puc. 3 BHympucycmasHoe ssedeHue 0bo2awéHHol mpomboyumamu
aymonoauyHoli naasmel 8 ambynamopHom pexcume yepes 15 OHell
nocsie npogedéxHol rebakmomuu

Fig. 3 Platelet-rich autologous plasma is administered directly into the
joint in outpatient settings 15 days after phlebectomy
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TMYHOM NNa3Mbl NPOBOAMANCH KOHTPONbHOE KAUHUYeCKoe obcneno-
BaHWE NALMEHTOB M OLEHKA QYHKLMM KONEHHbIX CYCTaBOB, pe3y/b-
TaTbl KOTOPbIX 6blAM NpeACTaBaeHbl B BblleNpUBEAEHHOM Tabauue.
MposeséHHan Tepanusa NO3BONNA 3HAUMTENBHO YMEHBLUWTb CTENEHb
60n1eBoOro cMHAPOMA, CKOBAHHOCTb M yAY4LWMUTb GYHKLMOHMPOBaHME
KOJIEHHBbIX CycTaBoB. OfHaKo B HEKOTOPbIX cayyasx (n=4; 15%) bone-
BOI CMHAPOM HOCW YMEPEHHbIN XapaKTep, U pA4, anob nauveHTos
KacaTeNbHO NOAHOTO YHKLMOHMPOBAHMA KONEHHOTO CycTaBa B TOW
WM UHOMN CTeNeHW BbIPaXKEHHOCTW NPOAOAKAN UMeTb MecTo. B cBa-
31 C 3TUM, Hamu Obin NPOBeAEH MHOTOMAKTOPHDINM aHaAWU3 NPUYMH
masnol apdekTnHocTH PRP-Tepanum B nederHum FA. BbisicHMAOCh, YTO
TepMuHanbHaa ctagua A (r=0,64; p<0,05), AUTENbHOCTb TEYEHMA
JlereHepaTMBHoro npouecca B cycrase (r=0,56; p<0,05), NOCTOAHHbIN
npuém obesbonusatowmx npenapatos (r=0,52; p<0,05) u Hannume
COYETaHHOro paclmpenus cteonos BMB v MMB (r=0,59; p<0,05)
UMeNN NPAMYIO KOPPENALMOHHYIO CBA3b C Manol 3GpdEeKTUBHOCTbIO
NPUMeHeHNs 060ralLEHHOV TPOMBOLMTaMM ayTONIOTMYHOM NAa3Mmbl.
O6paTHas KoppenaLMoHHan CBA3b OTMEYaNach TONbKO NPU YCUAEHNUM
60/1€B0r0 CMHAPOMA MpU NOAbEME/CMYCKE MO JECTHULE C HaNuK-
€M MOCTOsIHHOTrO Mpuéma obesbonvsatowmx npenapatos (r=-0,49;
p<0,05).

Takvm 06pa3om, NpUBEAEHHbIE BbillE AaHHbIE NOKA3bIBAIOT, YTO
y MauMeHToB CpeaHero Wan NpekIoHHOro Bo3pacta ¢ Bb vacto aua-
THOCTMPYETCA apTPO3 KOJIEHHbIX CYCTaBOB, KOTOPbIM TaKke Tpebyet
OAHOMOMEHTHOTO JiedeHuA. Mcnonb3oBaHHAA HaMM TaKTVKa, 3aK/Io4a-
towanca 8 BbinosHeHnM MUK® 1 PRP-Tepanmm npu coyeTaHnm 3Tmx 3a-
60/1eBaHNIA, NOKa3ana BbICOKYH HENOCPEACTBEHHYH 3PHEKTUBHOCTD.

OrpaHuyeHue UccneaoBaHNs: Manas Bbl6opKa NaLLMEeHTOB U He-
06X04MMOCTb B M3yYeHUU CpeaHe-0TAANEHHbIX PE3yNbTAaTOB IeYEHNS.

OBCYXAEHUE

AHaNM3 NMTepPaTypPHbIX MCTOYHMKOB MOKasbiBaeT, yto 30,4%-
51,3% nauuenTos ¢ Bb B Bo3pacte 40 net u crapwe crpagator A
Pa3NNYHOMN CTEMNEHM TAKECTH, TPEbYOWMM Nevenns [2-4, 16]. Kpome
TOro, HepeaKko A 1 ero OCNOXKHEHWA NO TUNY CUHOBMANLHOM KUCTbI
NoAKoNeHHOW 0bnacTu ABNAOTCA GaKTOpamMM PUCKA YXYALWEHUA Te-
YyeHua unu peunamea Bb n3-3a HapyleHna BUoMeXaHUKM ABUKEHNA
[9-11], a TakKe, BCAEACTBME IKCTPABA3a/bHON KOMMPECCUM MOAKO-
JIEHHBIX COCYA0B, CMIOCOBCTBYHOT Pa3BUTUIO TPOMOOTUYECKOTO UX MO-
pasenus [17].

B OTHOLWeHUM NeyeHnA 3TON KaTeropun MaLMeHTOB MHeHUA
CMeLManucToB PACXoaATCs, U MpU 3TOM €AMHbIA KOHCEHCYC [0 CUX
nop He NPUHAT [2, 4], 0cOBEHHO C YYETOM SKOHOMMUYECKMX BO3MOMKHO-
cTell naumeHToB. Tak, «30/10TbIM CTaHAAPTOMY» leyeHus TA Taxeénon
CTENeHU ABNAETCA 3HAOMPOTE3UPOBAHME KOMEHHOro cycTasa [17],
a npenapatbl U3 YACNA MManyPOHOBOMN KUCNOTbI, MPUMEHAIOLLMECA B
NeYeHMU NaTolornK CycTaBoB, ABNAIOTCA AoporocTosiwmmu [6, 18]. B
CBA3M C 3TUM, He BCe naumeHTbl ¢ FA UMetoT BO3MOXKHOCTb NOAYYeHNA
BblLLeyKa3aHHOW Tepanuu K13-3a 3KOHOMMYECKOW €& HeJOoCTYNHOCTU.
CnepoBaTeNnbHO, ONTUMM3ALMA NNEYEHMA STOM KaTeropuu NaLmUeHTos
B YCNOBMAX OrPaHUYEHHbIX PECYPCOB 34PaBOOXPaHEHUA CYUTaeTCA
aKTya/NbHOW, TaK KaK NPY MUHUMaNbHbIX MaTepuasbHbIX 3aTpaTtax no-
3BO/IAET 3HAYUTE/IBHO Y/IYULLNTH TEYEHWE CYCTaBHOTO CUHAPOMA U 06-
NerynTb CTpagaHune NauneHTos, No3BoNAsA, TeM CaMbIM, 3HAUYUTENbHO
YNYHLWNTb KQ4YECTBO UX XU3HM.

Y10 Ke KacaeTcs Bompoca sevyeHus BB y 3Toi Kateropuu na-
LIMEHTOB, TO HET YETKUX PEKOMEHZALMIA MO NPUMEHEHUIO MWHMU-
MaNIbHO-MHBA3MBHbIX MW TPAAULMOHHBIX METOLOB Onepaummn B 3a-
BMCMMOCTM OT BO3pacTa NauMeHToB v cTeneHu MA. B cywiecTsyrowmx
PEKOMEHAALMAX NO IeYEHMIO XPOHMYECKMNX 3a60N1eBaHNI BEH METO-
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KOA. Based on the research findings, it was discovered that the
advanced stage of KOA had a significant and direct correlation
with the low effectiveness of the use of platelet-rich autologous
plasma. The duration of the degenerative process in the joint,
constant use of painkillers, and the combined insufficient of the
trunks of the GSV and SSV also showed a direct correlation with
this low effectiveness. The correlation coefficients (r) were 0.64,
0.56, 0.52, and 0.59, respectively, with all p-values being less than
0.05. An inverse correlation was found only when the pain syn-
drome increased with stair use and constant painkiller use (r=-
0.49; p<0.05).

Thus, the data above demonstrate that middle-aged or el-
derly patients with VV) are often diagnosed with KOA, which re-
quires immediate treatment. Our approach involved using CMIP
and PRP therapy to treat a combination of these diseases, result-
ing in high immediate efficacy.

Limitation of the study: There was a small sample of pa-
tients, and the study only analyzed mid-term treatment results.

DISCUSSION

Analysis of literary sources indicates that 30.4% to 51.3% of
patients aged 40 or older with VV suffer from varying degrees of
KOA that require treatment [2-4, 16]. In addition, KOA and its re-
lated complications, such as synovial cysts in the popliteal region,
can exacerbate or trigger CVI with VV due to impaired movement
biomechanics [9-11]. Extravasal compression of the popliteal ves-
sels can contribute to thrombotic lesions [ 17].

Expert opinions differ on treating this patient category with-
out consensus [2, 4], particularly considering patients' financial
capabilities. Thus, knee replacement, the "gold standard" for
treating severe KOA [17], and hyaluronic acid preparations used
in joint pathology treatment can be costly [6, 18]. In some cas-
es, not all patients with KOA can afford the above therapy. Due
to limited healthcare resources, optimizing the treatment of pa-
tients in this category is crucial. With minimal material costs, it
can significantly improve the course of the articular syndrome
and alleviate the patient's suffering, thereby significantly improv-
ing their quality of life.

There is currently no clear recommendation for the treat-
ment of VV in patients with KOA, and the choice between mini-
mally invasive or conventional surgical methods may depend on
the patient's age and the severity of their condition. In treating
chronic venous diseases, endovenous thermal ablation (EVTA)
techniques and various phlebectomy options are the recom-
mended first-line treatments for VV (Class | recommendations,
level of evidence C) [19]. However, we have previously demon-
strated that the presence of KOA and biomechanical disturbances
during movement often result in VV relapse [3]. We believe that
removing the trunk and tributaries of the GSV and/or SSV using
an open surgery that follows the principles of minimal invasive-
ness not only reduces the risk of VV recurrence but is also more
cost-effective than using EVTA techniques including endovenous
laser ablation (EVLA) or radiofrequency ablation (RFA).

It is worth noting that performing surgical interventions for
VV and adequately eliminating pathological reflux can significant-
ly improve the course of the articular syndrome without requiring
appropriate treatment for KOA [2, 4, 5, 9]. Thus, as Oga Y et al
(2021) demonstrated, EVLA significantly reduced knee joint pain
in 71.4% of patients, improving their daily function [5]. However,
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[l0M Tepanuu nepsoi IMHWUKM BB ABAAOTCA 3HAOBEHO3HbIE TEPMAsib-
Hble MeToAbl 06NUTEPALIMK, @ TaKKe Pa3IMyHble BapuaHTbl dnebakTo-
muu (Knacc |, yposeHb gokasatenoHocTu C) [19]. OgHaKko paHee Hamu
6b1710 NOKa3aHo, YTo Hasnume A 1 HapyLleHne B1oMexaHUKK ABUKe-
HMA [OCTAaTOYHO YacTO NPUBOAAT K peunamsy BE [3]. B cBA3m ¢ 3Tum,
yaaneHue cteona u nputokos BMNB u/wan MMB oTKpbITbIM cnocobom
¢ cobntofeHem NPUHLMNOB MUHUMANbHON MHBA3UBHOCTM, NO Halle-
My MHEHMIO, NO3BONAET HE TO/IbKO CHU3WUTL PUCK pelnamsa BB, HO u
9KOHOMMUYECKU AB/IAETCA Boslee BbIrOAHLIM MO CPABHEHMIO C SHAOBE-
HO3HOW NasepHoit obauTepaumeit (IBN10) nan e paamoyacToTHOM
abnauyen BaprKO3HO PaCLLUMPEHHBIX MOAKOXKHbIX BEH.

CnepyeT OTMETUTb, YTO MPOBEAEHWE PA3/INYHbLIX BapWaHTOB
onepaTMBHbIX BMELLATeNbCT8 No nosogy Bb ¢ aseksaTHbIM ycTpaHe-
HMEM MATONOrMYECKUX PedNIOKCOB MO3BONAET 3HAYUTENBHO YIIyu-
LIMTb TEYEHUE CYCTAaBHOTO CMHAPOMA fae 6e3 COOTBETCTBYHOLLErO
nevenus TA [2, 4, 5, 9]. Tak, B uccnegosaHum Oga Y et al (2021) 6bino
NPOAEMOHCTPMPOBaHO, YTo nposegeHue IB/10 y 71,4% nauneHToB
CNOCcoBCTBOBANO 3HAYUTENIBHOMY CHUMKeHWIo 60n1eBoro cHApoma B
KONEeHHbIX CyCTaBaX, TEM CaMbIM YAYYLIMAO MX NoBceAHEeBHOE dYHK-
LMoHupoBaHue [5]. OfHaKO, Kak No HaLUMM JaHHBIM, TaK U N0 AaHHbIM
BblLLeYKa3aHHbIX aBTOPOB Y NALIMEHTOB C TEPMUHANBbHBLIMU CTaANAMMU
lA nvkBupauma Bb ¢ gononHutensHbim nposeaeHvem PRP-Tepanumn
He MPUBOAUT K 3HAYUTEIbHOMY OBIErYEHMIO CTPAAAHUA NaLMEHTOB.
Kpome Toro, Kak nokasanu uccnegosaHna CuHayeHko KOO u coasT.
(2017), y naumeHToB ¢ BB ¢ TAXKENbIMK AereHepaTUBHbIMU U3MEHEHW-
AMM KONEHHOTO CyCTaBa y)Ke Yepes MecsAL, Noc/ie OnepaTUBHOro eve-
HWA BB 1 6one3Hb-moanMdULMPYEMOro IeYeHns OTMEYAEeTCA BO3BpaT
HeCTepnumMoro Uan cuabHoro 601eBOro CMHAPOMA C OrpaHUYeHUEM
bYHKUMOHaNbHOM aKTUBHOCTM KOIEHHOTO cycTaBa [9].

Lernos 9A u Besukosa HH (2012) pekomeHayeT npoBeseHue
MO3TaNHOro IeYeHWUA 3TOM KaTeropumn NaLUEHTOB, BbINOHAA NePBbIM
sTanom $Gne63KTOMMIO € NOCAEAYOWMM NPOANEHHBIM KOHCEpPBaTUB-
HbiM nleyeHnem TA. Tlo MHeHWIO aBTOPOB, Takaa TaKTUKa NO3BoAAET
3HAYMTENbHO YNYYLWUTb TEYEHUe CyCTaBHOrO CMHAPOMA, MO3BONAA
YBEIMUUTL TOALWMHY M CTPYKTYPY CYCTAaBHOMO XpALLA KOAEHHOrO Cy-
ctaBa [4]. OfHaKko, MO HAWEMy MHEHMIO, LIMPOKOE NPUMEHeHWe
TaKOM TaKTUKK, Fae NpesyCMOTPEH A/IUTENbHbIV NepopasbHbIi Npu-
M HecTepouaHbIX NPOTUBOBOCMAIUTENbHbIX NPENapaTos, C LEebio
YMEHBbLUEHWA CTEMEHN BbIPAXKEHHOCTM 60IEBOTO CUHAPOMA W Kynu-
pOBaHMA BOCMAIMTENLHOTO MPOLLECCa B KOJIEHHOM CyCTaBe, NPMBOAUT
K TAXKENBIM MOPAXKEHUAM KeNyA04HO-KULLEYHOro TpakTa. Onupasach
Ha COBCTBEHHDIN OMbIT JIEYEHMA 3TOW KATErOpUM NALMEHTOB, a TaKKe
[aHHble HEKOTOpPbIX uccnepoBateneit [11, 17] Ana CHUNKEHUA UHTEH-
CMBHOCTU BONEBOrO CUHAPOMA B KOMEHHBIX CYCTaBaX Mbl PEKOMEH-
Ayem WUCKAUMTENbHO NPUMEHATb TOMMYECKNe CPeacTBa IOKabHOMo
Jencteua, apnaolwmeca 6onee 6e3onacHbIMM B NNaHe NOBPEXAEHNUA
KeNnyao4YHO-KMLLEYHOro TpaKTa.

CnepyeT OTMETUTb, 4TO NpuMmeHeHne PRP-Tepanuu B neveHun
conytcteytowero A ABAAETCA BbICOKOIDOEKTUBHBIM U 3KOHOMMUYE-
CKM Bonee BbIrOAHBIM MO CPABHEHUIO C BHYTPUCYCTaBHbIM BBEAEHU-
eM npenapaToB rManypoHOBOW KWUCAOTbI, O YEM CBUAETENLCTBYIOT
onybanKoBaHHbIE AaHHbIE PAAA Y4EHbIX [8, 18], a TakKe pe3y/bTaThl
HaLLWX MCCNeaoBaHUM.

3AKNIOMEHUE

Y nauMeHToB CpeAHero v NPeKkIoHHOTo BO3pacToB ¢ Bb yacto
[MarHoCTUpPYeTCA apTPO3 KOMIEHHbIX CYCTABOB, Ie4eHMe KOTOPOro Tpe-
6yeT npeemcTBeHHOCTU U MybTUAUCLUNIMHAPHOTO Noaxoaa. Boinon-
HeHne MUK® u PRP-Tepanuun npu coueTaHuu sTux 3abonesaHuit sas-
NAETCA JOCTaTOMHO 3OPEKTUBHBIM U CNIOCOBCTBYET BOCCTAHOB/EHNIO

according to our data and that of the cited authors, the removal
of VV with additional PRP therapy does not significantly alleviate
the suffering of patients in advanced stages of KOA. According
to studies conducted by Sinyachenko YuO et al in 2017, patients
with VV who had severe degenerative changes in their knee joint
experienced a return of severe or unbearable pain and limited
functional activity of the knee joint just a month after undergoing
surgical and disease-modifying treatments [9].

Shcheglov EA and Vezikova NN (2012) recommend a staged
treatment approach for patients with KOA. This involves perform-
ing phlebectomy as the first stage, followed by prolonged conser-
vative treatment. According to the authors, this tactic can signifi-
cantly improve the course of the articular syndrome, increasing
the thickness and structure of the knee joint's articular cartilage
[4]. In our opinion, the frequent use of long-term oral adminis-
tration of non-steroidal anti-inflammatory drugs to alleviate knee
joint pain and inflammation can cause severe damage to the gas-
trointestinal tract. Based on our extensive experience in treating
this category of patients supported by published data [11, 17], we
recommend using only local topical agents to reduce pain intensi-
ty in the knee joints. Compared to other treatments, these agents
are safer and have a lower risk of causing damage to the gastro-
intestinal tract.

It's worth mentioning that PRP therapy is a highly effective
and cost-efficient treatment for concomitant KOA compared to
intra-articular administration of hyaluronic acid preparations.
This is supported by published data from various scientists [8,
18], as well as the results of our studies.

CONCLUSION

Middle-aged and elderly patients with VV often develop
KOA, which requires a continuous and multidisciplinary treat-
ment approach. The implementation of CMIP and PRP therapy for
treating the combination of these diseases has proven to be high-
ly effective. It improves venous hemodynamics and joint symp-
toms with minimal complications. The best treatment option for
patients who cannot undergo knee replacement due to limited
resources is implementing this tactic in our region.
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BEHO3HOM reMoanMHaMUKN HUXKHUX KOHeYHoCTel u cyuwectseHHOMY
YNYyYLWEHUIO Te4eHUA CYCTaBHOINO CMHAPOMa, HE CONPOBOXKAAACh Npn
3TOM Pa3BUTUEM 3HAYMMbIX NocieonepaluoOHHbIX OC/IOKHEHWH. LLn-

C OrpaHNYeHHbIMN SKOHOMUYECKMMU pecypcammn, He UMeKoLWKUX BO3-
MOXHOCTU NpoBeAeHUA 3HA0NPOTE3NPOBAHUA KONEHHOro CyCTaBa,
ABNAETCA ONTUMaA/ZIbHbIM BapUaHTOM Tepanun B YCNOBUAX Hallero

POKOE NpaKTU4YeCKoe BHEAPEHNE 3TOM TaKTUKU B IeYEHMUM nayneHTos pernoHa.
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