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IVADAS

Sirdies ir kraujagysliy ligos yra pagrindiné mirties priezastis visame pa-
saulyje [1]. Perkutaniné vainikiniy arterijy intervencija (PVAI) per pastarg-
Jji deSimtmet] tapo dominuojanciu kraujotakos atktirimo metodu Europoje ir
yra laikoma aukso standartu gydant iSemine $irdies liga (ISL) [2]. Stipininés
arterijos transradialiné prieiga vis labiau keicia seniau naudota prieiga Slau-
nies arterijg [1]. Nustatyta, kad transradialiné prieiga sumazina kraujagysliniy
komplikacijy rizika, po jos yra trumpesnis stacionarizavimo laikotarpis, grei-
tesné mobilizacija ir didesnis pacienty pasitenkinimas [2]. Nepaisant transra-
dialinés prieigos privalumy ir atliekant procediira, galimos komplikacijos
prieigos vietoje: kraujagyslés spazmas, kraujavimas, aplinkiniy virSutinés
galiinés struktiiry pazeidimas (galintis pasibaigti operaciniu gydymu) @iminj
skausma, virSutinés galtinés disfunkcijg vedancig j ilgalaikj nedarbingumga ar
net negalig [2,3].
jai butent po PVAI [3]. Klinikin¢je praktikoje stebétas ne vienas pacientas,
kuriam po PVALI pasireiské stiprus skausmas, islikes net kelias savaites ir il-
giau [3,4,5]. Prieigos vietos timinis skausmas po PVAI gali pereiti j léting bu-
kle, kurios skausmo valdymas gali biiti gan sudétingas [5,6]. Daugiamodali-
nio skausmo valdymo (DMSV) modelis, kai vienu metu taikomi keli skirtingi
farmakologiniai ir nefarmakologiniai metodai, veikiantys skirtingus skausmo
mechanizmus, gali buti pagrindinis sprendimo buidas valdant sudétingg priei-
gos vietos skausmg pasireidkusj po PVAI [6]. Sio modelio taikymas labiau
tyrinétas ir apraSytas pooperacinio skausmo valdymo klinikiniuose tyrimuose
[7,8]. Néra studijy, apimanciy prieigos vietos skausmo per¢jimg i§ timaus
proceso ] létinj, Sio proceso numatyma ir skausmo valdymag po PVAL
ir d¢l minimalios invazinés intervencijos stipininés arterijos prieigos vietoje
gali atsirasti didelio intensyvumo skausmas, galintis virsti létine bukle, reika-
laujanc¢ia DMSV intervencijos.



1. DARBO TIKSLAS IR UZDAVINIAI

Tikslas

Nustatyti stipinin€s arterijos prieigos vietos skausmo pasireiskimg ir dau-
giamodalinio skausmo valdymo jtaka prieigos vietos skausmui po perkutani-
nés vainikiniy arterijy intervencijos.

UZdaviniai

1. IStirti prieigos vietos skausmo pasireiSkimg ir intensyvumga po perkuta-
ninés vainikiniy arterijy intervencijos.

2. Ivertinti galimus veiksnius, turin€ius jtakos prieigos vietos skausmui
i8sivysti po PVAL

3. Nustatyti galimus prognozinius rizikos veiksnius prieigos vietos skaus-
mo per¢jimui ] 1étin] procesa.

4. Jvertinti daugiamodalinio skausmo valdymo jtakg prieigos vietos skaus-
mui (pasireiSkimui, intensyvumui ir komplikacijoms po PVAI).

Darbo mokslinis naujumas

Siame tyrime pirmg kartg vertinamas su minimalia procediira susijes
skausmo sindromas ir jo per¢jimas i§ iiminés fazes j leting per 3 ménesiy ste-
béjimo perioda pacientams po PVAIL Tyrimo metu kompleksiskai analizuoti
veikti skausmo intensyvuma bei jo iSlikimg. Sudarytas saugus daugiamoda-
linio skausmo valdymo modelio planas, patikrintas atsitiktiniy im¢iy tyrimu.
Be to, tai yra pirmas atsitiktiniy im¢iy tyrimas, nagrin¢jantis daugiamodalinio
skausmo valdymo poveikj pacientams po PVAI, kai buvo taikomas medika-
mentinis ir nemedikamentinis skausmo valdymas.

Numatomas periprocediirinio sveikimo laikotarpio gerinimas jdiegiant
@iminio poprocediirinio skausmo stebéjimo ir valdymo rekomendacijas ISL
sergantiems pacientams po PVAL Tikétina, jog po PVAI sumazés rizika priei-
gos vietos létiniam skausmui bei komplikacijoms i$sivystyti, sumazes papil-
domo iStyrimo ir intervencijy poreikis. Taip pat, laiku pastebéti rimtas bukles,
reikalaujancias skubiy sprendimy ar konsultacijy (pvz., gydytojo neurologo
esant neuropatinio skausmo komponentui). Padid¢j¢s pacienty pasitenkini-
mas ir optimizuotas iStekliy naudojimas padés gerinti sveikatos prieZiiiros
kokybe, o atnaujintos Zinios bus integruotos | medicinos studijy kvalifikaci-
jos kélimo programas.
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2. LITERATUROS APZVALGA

2.1. Prieigos vietos pasirinkimas ir skausmo pasireiSkimas

ISL islieka viena pagrindiniy mirties priezas¢iy Lietuvoje ir visame pasau-
lyje. Nepaisant placiai taitkomy ligos profilaktiniy priemoniy bei tobul¢janciy
diagnostikos ir gydymo galimybiy (ypac sergant timia vainikiniy arterijy pa-
tologija), ISL paplitimas vis tick didéja [1, 9, 10]. Nors Lietuvoje mirtingumas
nuo ISL per pastaruosius 5 metus mazéjo, tadiau dar islieka didelis — ypa¢ tarp
gretutiniy ligy turinéiy vyresnio amziaus Zmoniy [11, 12]. Sergant ISL, vie-
na pagrindiniy gydymo ir diagnostiniy procediiry yra perkutaniné vainikiniy
arterijy intervencija. Tai minimaliai invazin¢ procedira, skirta okliuduotom
ar susiauréjusioms vainikinéms arterijoms atverti. Ji gali buiti taikoma ir sta-
biliosios kriitinés anginos, ir iminio miokardo infarkto atveju [13].

Si procediira gali biiti atliekama per $launies (transfemoraline), stipininés
(transradialing, TR), zastinés (transbrachialing) ar alkiininés (transulnaring)
arterijy prieigas. I1gg laikg standartu buvo laikyta transfemoraling prieiga, ta-
¢iau $iuo metu PVAI procediirai atlikti daZniausiai naudojama transradialiné
prieiga. Ji sumazino gyvybei grésmingas komplikacijas, mirtinguma, staci-
onarizavimo laika ir suteiké greitesn¢ mobilizacija po procediros [14, 15].
Ferrante ir kt. atlikta metaanalizé parodé didziyjy kardiovaskuliniy kompli-
kacijy sumazéjimag 77 proc. naudojant transradialing prieigg [16]. Komplika-
cijy daznis po transradialinés prieigos PVAI procediirai atlikti yra labai ma-
zas — apie 2,4 proc. Be to, jos biina lengvos ir nereikalaujancios sudétinges-
nés intervencijos. Dazniausios komplikacijos yra: stipininés arterijos okliu-
zija (1,8-8 proc.), hematoma (1,2-2,6 proc.), arterinis spazmas (4—16 proc.),
pseudoaneurizma (0,03—0,2 proc.), arteriovening fistulé (< 0,1 proc.), suspau-
dimo sindromas (< 0,05 proc.), nervy pazeidimas/neuropatija (iki 2 proc.)
[2, 17, 18]. Stipininé strategija buvo jtraukta ; 2015 m. Europos kardiology
draugijos gaires kaip pirmos klasés rekomendacija gydant iiminj vainikiniy
arterijy sindroma [19].

Transfemoraliné prieiga turi didesnj hematomy, kraujavimo ir gyvybei
pavojingy komplikacijy, reikalaujanciy chirurginiy intervencijy, daznj (iki
14,5 proc. hematomy, 0,5—1 proc. gyvybei pavojingy komplikacijy). Vis dél-
to Sios prieigos naudojimas iSlieka esant sudétingoms klinikinéms situaci-
joms ar kai transradialiné prieiga negalima [17].

Transbrachialiné prieiga pasirenkama tada, kai kitos paminétos prieigos
vietos netinka procediirai atlikti. Si prieiga susijusi su didele komplikacijy
rizika [20, 21].

Zinoma, kad su procediira susijes skausmas gali atsirasti po bet kurios
intervencinés procediiros bei chirurgijos ir gali sukelti esamg ar potencialy
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audiniy pazeidimg. Asmenys, galintys patirti skausma atliekant skausma su-
keliancias procediiras, turi teis¢ gauti optimaly skausmo valdyma pries, per
ir po numatytos intervencijos [22]. PVAI komplikacijas tiriancios klinikinés
studijos nurodo po procediiros retai pasireiskiantj prieigos vietos skausma; jis
sudaro iki 6 proc. ir nereikalauja papildomo gydymo [2]. Labai stipry priei-
gos vietos skausmg nurodo 4-10 proc. pacienty po PVAI [23, 24]. Vadinasi,
1 1§ 20 pacienty po PVAI procediiros patiria prieigos vietos Gimy ar stipry
vidutinj skausma [3].

Daugéja klinikiniy atvejy, kuriuose apraSomi sekinantys ir sunkiai valdo-
mi prieigos vietos skausmo sindromai po PVAI, atliktos transradialiniu biidu
[5, 25, 26].

Prieigos vietos létinio skausmo paplitimas po PVAI néra aprasytas, bet
pooperacinio skausmo tyrimai rodo, kad i§sivyscius létiniam pooperaciniam
skausmui, yra sutrikdoma paciento kasdienybé, darbingumas ir bendra gy-
venimo kokyb¢, o pats létinis skausmas gali biiti sunkiai valdomas [6, 27].
Procesai, kai iminis skausmas tampa létiniu, yra gana sudétingi. Ne visi, pa-
tiriantieji su procedira susijusj skausmg, tikrai patirs nepakeliamg skausmag
deél taikyto gydymo ir ne kiekvienam iSsivystys létinis skausmas. Skausmui
po procediiros bei galimam létinio skausmo i$sivystymui turi jtakos invazinés
procediiros tipas, pacienty populiacija ir kiekvieno asmens individualumas.

2.2. Prieigos vietos skausmo patofiziologiniai mechanizmai

Uminis su chirurgine ar kita intervencija susijes skausmas yra sudétingas
atsakas, kylantis dél audiniy pazeidimo [27]. Prieigos vietos skausmo me-
chanizmai po PVAI yra keli. Skausmo biologinis mechanizmas yra miSrus su
galimai vyraujancia nocicepsija, bet pazeidus nervine struktirg, gali biti ir
neuropatiné skausmo kilmé.

PVALI intervencija sudaro Sie etapai: paciento atranka, Alleno testas (pa-
rodo ar yra pakankama kraujotaka per alkiining arterijg) naudojant pulsoksi-
metra, maksimali rankos padétis procediirai, odos nuskausminimas vietiniu
anestetiku, arterijos punkcija naudojant modifikuota Seldinger technika, kai
ikiSamas pravediklis, dilatatorius ir 5—-6 F dydzio hidrofilinis kateteris (angl.
the sheet) ir atlieckama numatyta procediira. Jg baigus, kateteris pasalinamas,
del galimo arterinio kraujavimo nedelsiant pradedama hemostazé. Kiekvie-
nas intervencinis kardiologijos centras turi savo protokolus kaip vykdyti he-
mostaze. Dazniausiai uzdedamas spaudziamasis tvarstis ar specialus prie-
taisas ir spaudimo principu vyksta hemostaz¢. Hemostazés laikas tesiasi
2—4 val., po to spaudziamasis tvarstis po truput] atleidziamas ir visiskai nui-
mamas nesant arterinio kraujavimo [28].
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Skausmo sindromas gali kilti per bet kurj periprocediirinj etapa. Proce-
diiros metu skausmga gali sukelti prieigos vietoje jvykes staigus arterijos va-
zospazmas (punkcijos ar kateterio vedimo metu ar jvedus kateterj). Retais
atvejais gali jvykti nervo pazeidimas punktuojant a. radialis [29-32]. Po pro-
cediiros skausmo kilmé labiausiai sietina su poprocediirinémis komplikaci-
jomis ir tatkoma hemostaze, kurios principas yra spaudimu stabdyti galimg
kraujavimg po procediros [28] (2.2.1 pav.).

2.2.1 pav. Aktyvus kraujavimas po PVAI procediiros ir hemostazé Lietuvos
sveikatos moksly ligoninéje Kauno kliniky Kardiologijos klinikoje

(Pastaba: nuotrauka atlikta gavus paciento sutikima.)

2.2.1. Nocicepsinis skausmas

Nocicepcinis skausmas po minimaliai invaziniy procediiry ar invaziniy
manipuliacijy atsiranda d¢l tiesioginio audiniy pazeidimo ir uzdegiminiy pro-
cesy aktyvavimo. Tai yra fiziologinis reiskinys, tiesiogiai proporcingas no-
ciceptoriy stimuliacijai. Ilgiau uztrukes ar tapes létiniu, nocicepcinis skaus-
mas yra patologinis ir nepriklauso nuo nociceptoriy stimuliacijos. Jis tampa
skausmo ligos pozymiu [33].

Periprocediiriniu laikotarpiu dél tiesioginio odos spaudimo, kraujagysliy
pazeidimo ar atsiradusiy kity komplikacijy PVAI salygoja nocicepcinio skaus-
mo atsiradimg [34]. Kai oda yra labai stipriai spaudziama ar verziama (pvz.,
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hemostazés metu) siekiant iSvengti arterinio kraujavimo, mechanoreceptoriy
membranoje atsiveria mechaniniai kanalai, kurie leidZia jonams (ypa¢ Na"ir
Ca?") patekti j lastele [34]. Taip sukeliama depoliarizacija ir jvyksta nervinio
signalo perdavimas per Ad ir ¢ skaidulas, kurios yra pagrindinés skausmingo
stimulo (signalo) neséjos ] centring nervy sistemga. Perdirginus Siuos recepto-
rius, signalas suvokiamas kaip astrus, maudZziantis, spaudziantis skausmas.
Ilgalaikis stiprus spaudimas toliau sukelia audiniy pazeidimg ir uzdegiminiy
mediatoriy iSsiskyrima, kurie dar labiau jjautrina nociceptorius ir sustiprina
skausmo pojiitj [35]. Komplikuotos intervencijos metu ir po jos esant audiniy
pazaidai, iSsiskiriantys ir sensibilizuojantys mediatoriai yra prostaglandinai,
interleukinai, citokinai ir neurotrofinai (pvz.: nervy augimo faktorius (NGF),
glijos neurotrofinis faktorius (GDNF), neurotrofinis faktorius (NT)-3, NT-5 ir
smegeny kilmés neurotrofinis faktorius (BDNF)) [35-36].

Hematomos susiformavimas (kraujagyslés vientisumo pazeidimas, ne-
tinkama hemostaze ir kt.) po proceduros yra susijes su aplinkiniy audiniy
spaudimu ir tempimu. D¢l to iSsiskiria paminéti uzdegiminiai mediatoriai,
stiprinantys ir tgsiantys uzdegiminj procesa [36]. Sio proceso eigoje didéja
kraujagysliy pralaidumas, atsiranda galtinés patinimas, paraudimas. Didelé
hematoma gali tiesiogiai spausti nervines struktiiras ir sukelti simptoming
neuropatijg. Retais atvejais gali biiti iSprovokuotas kompleksinis regioninio
skausmo sindromas [4,5].

Po PVALI pazaidos vietoje kraujotakos sutrikimas gali bati tiesioginis, kai
yra pazeidziama a. radialis (vazospazmas, kraujavimas ir kt.) ar netiesiogi-
nis (hematomos susiformavimas, hemostazés taikymo metodai). Jei yra stai-
gus kraujotakos sumazéjimas i galine (vazospazmas, hematomos aplinkiniy
smulkiyjy kraujagysliy spaudimas), tada sumazéja deguonies ir maistiniy me-
dziagy tiekimas, o audiniuose pradeda kauptis metabolitai (pvz., pieno rugs-
tis), didéja audiniy riigStingumas ir skatinamas mediatoriy iSsiskyrimas (ATP,
bradikinino, prostaglandiny ir kt.), kurie dirgina ir tiesiogiai aktyvuoja ¢ ir Ad
nociceptorius [37]. Tai sukelia stipry, daznai deginantj, spaudziantj skausmo
pojitj [37,38].

Esant Siai pazaidai, galima ir endotelio pazaida, kai padidéja vazokonstrik-
ciniy medziagy (tromboksano A2, seratonino) atsipalaidavimas. Todél vazo-
spamas ir iSemija tik giléja, o skausmas intensyvéja [38].

2.2.2. Neuropatinis skausmas

2008 metais neuropatinio skausmo apibrézimas buvo perzitirétas NeuP-
SIG (Tarptautinés skausmo studijy asociacijos neuropatinio skausmo interesy
grupés eksperty) ir apibréztas kaip skausmas, kylantis dél tiesioginés pazai-
dos ar ligos pasekmés, veikiancios somatosensoring sistema [39].
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Neuropatinj skausmg galima skirstyti i periferinj, kai skausmas susijes su
pirminiu periferinés nervy sistemos pazeidimu, ir centrinj — susijusj su pirmi-
ne centrinés nervy sistemos pazaida [39]. Klinikingje praktikoje diagnozé nu-
statoma remiantis anamneze bei klinikiniu iStyrimu. Neuropatiniam skausmui
apibiidinti pacientai vartoja zodzius: deginantis, Saudantis, veriantis. Esant
Siam skausmui, gydytojas nustato nerviniy skaiduly pazeidimo pozymius
— hipoestezijg, alodinija, hiperalgezija, hiperpatija. Yra kelios neuropatinio
skausmo vertinimo skalés (LASS (angl. Leeds assessment of Neuropathics
symptoms and signs), NPQ (angl. Neuropathic pain questionare), NPSI (angl.
Neuropathic pain symptom inventory)) ir kt. DaZniausiai naudojama DN4
vertinimo skalé (angl. Neurophatic pain diagnostic questionnaire) dél didelio
specifiSkumo ir jautrumo nustatant neuropatinio skausmo galimybe [33,40].

Neuropatinio skausmo diagnostika pagrista keturiais diagnostiniais krite-
rijais [33]. Pirmas — skausmas turi atitikti topografinj neuroanatominj iner-
vacijos plota. Antras — nusako paciento anamneze, leidZiancig jtarti perife-
rinés ar centrin€s somatosensorinés nervy sistemos dalies pazeidimg ar liga.
Bent vienas neurologinis (objektyvus) tyrimas, patvirtinantis neuroanatominj
pazeidima, yra trecias kriterijus. Ketvirtas — atliktas tyrimas, jrodantis ligos
ar nervy sistemos pazeidimg, sukeliant] neuropatin] skausmg. Tikrasis neu-
ropatinis skausmas nustatomas tada, kai yra visi keturi kriterijai. Tikétinas
neuropatinis skausmas yra tada, kai yra pirmi trys kriterijai arba pirmi du ir
ketvirtas. Galimas neuropatinis skausmas nustatomas tada, kai yra pirmi du
kriterijai [33,41].

2.2.3. MiSrus skausmas

MiSrus skausmas dazniausiai yra neuropatinio ir nocicepcinio (uzdegimi-
nio proceso) derinys [42,43]. Jis budingas esant apatinés nugaros dalies poo-
peraciniam, reumatoidinio artrito sukeltam ar su onkologiniu procesu susiju-
siam skausmo sindromui [43]. Pacientai, patiriantys misry skausmg, dazniau
rimo modeliai rodo, kad pooperacinis skausmas yra specifinis reiskinys, kuris
néra vien uzdegiming reakcija ar izoliuotas nervy pazeidimas, bet yra abiejy
derinys; nors pooperacinis skausmas nebiitinai yra susijes su tiesioginiu ar
netiesioginiu nervy pazeidimu [44].

Prieigos vietos skausmo mechanizmas yra dazniausiai periferinis — misrus.
Neuropatinio skausmo komponentas daznai yra antrinis, galimai salygotas
ivykiusiy su procediira susijusiy prieigos vietos kompklikacijomis. Retais
atvejais jis gali jvykti dél tiesioginio nervo pazeidimo adata, pravedikliu ar
del hemostazés spaudziamo smulkaus pavirS§inio odos nervo (7 superficia-
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lis nervi radialis) [42,44]. 2.2.3.1 paveikslélyje atvaizduotas pastarojo nervo
anatominis vaizdas.

I nugarinis tarpkaulinis raumuo Tiesiamyjy raumeny raistis
(m. interosseus dorsalis I) (retinaculum musculorum extensorum)

Stipininé arterija lgoji tiesiamojo nyksc1(.) Sa“SSY_Sle 4
(tendo musculi extensoris pollicis longi)

(a. radialis)

Stipininio nervo pavirsiné Saka
(r. superficialis nervi radialis)

Trumpoji tiesiamojo nyks¢io sausgyslé
(tendo musculi extensoris pollicis brevis)

2.2.3.1 pav. Desinés rankos anatominis vaizdas, rodantis stipininio nervo
pavirsinés Sakos eigq

2.3. Létinis poprocediirinis skausmas

Literatiiroje pateikiamas toks létinio pooperacinio skausmo apibrézimas
— ilgiau nei tris ménesius po intervencijos trunkantis skausmas, kuris kyla
ar intensyvéja po chirurginés intervencijos ar audiniy pazeidimo ir islicka
ivykus pazaidos sugijimui [45]. Sis skausmas lokalizuojasi chirurginés in-
tervencijos zonoje ar projekcinéje inervacijos vietoje, susijusioje su galimu
nervo pazeidimu ar jo atspindZiu dermatomoje [45]. TLK-11 klasifikacijoje
yra létinio pooperacinio ar su trauma susijusio skausmo diagnoz¢, kai kitos
galimos komplikacijos atmestos [45—46]. Klinikiniai 1étinio pooperacinio
skausmo simptomai yra hiperalgezija, alodinija ir nuolatinis skausmas. Jie
suteikia informacijos apie audiniy pazeidimo poveikj nocicepciniam perdavi-
mui per ilgalaikius pokycius ne tik periferiniame lygmenyje, bet ir centrinéje
nervy sistemoje. D¢l to pooperacinio skausmo chronizavimo mechanizmai
yra susij¢ su dviem komponentais: 1) dél pjuvio atsirandanciy nocicepciniy
impulsy intensyvumu, 2) periferinio ir centrinio skausmo jautrinimo mecha-
nizmais [47, 48].
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2.3.1. Periferinis jsijautrinimas

Padid¢jes nociceptoriy jaudrumas po traumos yra pagrindinis procesas, per
kurj nervy sistema iSreiskia savo plastiSkumga [49]. Jis pasireiskia padidéjusia
natrio, kalcio ir kalio kanaly, dalyvaujan¢iy perduodant nervinius signalus,
raiSka ir aktyvumu. Po operacijos atsakingos uz skausmo suvokima perife-
rinés nervy skaidulos, ypa¢ A9 ir c, gali biiti pazeistos d¢l pacios traumos
arba gali reaguoti | molekulinius mikroaplinkos pokycius [49]. Chirurgija
gali sukelti daug uz periferinj jautrinimg atsakingy patofiziologiniy reiskiniy
— hipoksija, lasteliy riigstinguma ir uzdegima. Be to, hipoksijos reiSkiniai,
susij¢ su lasteliy rigStingumu operacijos metu, padidina audiniy pieno rags-
ties kiekj ir susidaro reaktyviosios deguonies formos (ROS) bei vandenilio
peroksidas [50]. Dél to suaktyvinami trumpalaikio receptoriaus potencialo
(TRP) kanalai, ypa¢ TRPA1 — receptorius, atsakingas uz savaiminj skausma,
kurj sukelia pjuvis [50,51]. Be to, uzdegimas sukelia tam tikry pronocicepci-
niy faktoriy raiSkos pokyciy pazeistuose audiniuose, sensorinése skaidulose
ir periferiniuose neuronuose. Nors dauguma geny raiskos pokyc¢iy jvyksta
ankstyvojoje pooperacinio skausmo fazéje, vis délto Sie pokyciai gali ture-
ti dramatiSky ilgalaikiy pasekmiy ir sukelti létinj pooperacinj skausma [35].
Keletas tyrimy parodé vietinio NGF svarbg padidéjusiam skausmo jautrumui
i8sivystyti. D¢l to NGF yra vienas svarbiausiy periferinés sensibilizacijos, su-
keliancios nuolatinj skausma po pjiivio, inicijavimo veiksniy [52]. Operacijos
sukeltos traumos atveju NGF retrogradi$kai perneSamas j nociceptoriy. Ten
jis skatina padidé¢jusia pronocicepciniy baltymy — skausmo neurotransmiterio
medziagos P, TRPV1 ir natrio kanalo subvieneto Nav1.8 — raiska; ypac pep-
tiderginiuose C tipo nociceptoriuose. Tod¢l padidéja jautrumas terminiams
dirgikliams [53, 54]. Vietiniai uzdegima skatinantys citokinai — interleukinas
1B (IL1-B), interleukinas 6 (IL-6), naviko nekrozés faktorius o (TNF-a) ir
chemokinas CXCL1 — taip pat svarbiis pjuvio skausmo patofiziologijai, o jy
raisSka reguliuoja medziagos P receptorius — neurokinino 1 receptorius [55,
56]. Padidéjusi Siy geny raiska sustiprina nociceptoriaus jaudrumg ir sustipri-
na neurogeninj uzdegiminj atsakg [57-59].

Periferinés neneuroninés lgstelés yra labai svarbios periferiniam jautrini-
mui po operacijos, pazeistam periferiniam audiniui ir nugaros uzpakalinés
Saknelés mazgui (NUSM). Makrofagai yra vienos pirmyjy imuniniy lasteliy,
pritraukiamy | chirurginio suzalojimo vietg [60]. Nustatyta, kad jy autofagi-
niy savybiy sumaz¢jimas padidina pooperacinj skausmg bei atlicka svarby
vaidmen] ir uzdegiminéje reakcijoje, ir audiniy atsinaujinimo procesuose. Po
operacijos makrofagai iSskiria uzdegima skatinancius citokinus (pvz., TNF-a,
IL-1B ir IL-6) ir chemokinus, kurie gali padidinti nociceptoriy jautruma ir
prisidéti prie padidéjusio jautrumo skausmui. Makrofagai taip pat gali iSskirti
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augimo faktorius (pvz., NGF), kurie tiesiogiai sagveikauja su skausmo skaidu-
lomis ir padidina nocicepcinius signalus. Be to, buvo apibiidintas jy vaidmuo
NUSM, t. y. jy sumazéjimas lemia reikiminga mechaninio padidéjusio jautru-
mo sumazejimg. Neutrofilai iSskiria ROS, proteazes ir uzdegima skatinancius
citokinus, kurie gali pazeisti aplinkinius audinius ir padidinti skausmo re-
ceptoriy jautruma. Perioperacinis neutrofily ir limfocity santykis pacientams
buvo pasiiilytas kaip biozymuo, prognozuojantis 1étin] pooperacinj skausma.
Literatiiroje nurodytas ir kity imuniniy lasteliy tipy — Svano lasteliy, sateliti-
nés glijos lasteliy, putliyjy lasteliy, T Iasteliy, monocity ir dendritiniy Igsteliy
— indélis j uzdegiminj ar neuropatinj skausma [61,62].

2.3.2. Centrinés nervy sistemos jsijautrinimas

Centrinis jsijautrinimas (sensibilizacija) apibréziamas kaip centrinéje ner-
vy sistemoje padidéjes neurony jaudrumas, dél kurio iSprovokuojamas nenor-
malus atsakas ] neskausmingg dirgiklj. T. y. stimulas, kuris paprastai sukelty
nekalta pojitj, dabar sukelia skausmag sensoringje sistemoje [63]. Centriné
sensibilizacija pirmiausia sukelia antring hiperalgezija, apibréziamg kaip
padidéjusj skausmo jautrumg ne pazeidimo vietoje [63]. Jjautrinimo proce-
sg sudaro dvi fazes: 1) staigi/praeinanti ir 2) léta/iSliekanti. Pirma priklauso
nuo esamy proteiny modifikacijos, o antroje vyksta naujy geny ekspresija.
Ankstyva faz¢ susijusi su sinapsiniais jungties pokyc€iais nugaros smegeny ir
smegeny kamiene gaunant nociceptoriy signalus [64]. Nociceptoriy centri-
nése galiinélése atsipalaiduoja jvairios signalg pernesancios molekulés, ypac
suzadinancios aminoriigSties sinapsinj transmiterj glutamata, neuropeptidus
(substancija P ir kalcitonino geno peptida (cgrp)) bei sinapsinius moduliato-
rius, t. y. smegeny kilmés neurotrofinj faktoriy (BDNF). Kiekvienas neuro-
transmiteris ir neuromoduliatorius veikia nugaros smegeny neurony specifi-
nius receptorius aktyvuodami tarplgstelinius informacijos perdavimo kelius ir
sukelia membranos receptoriy ir jony kanaly — NMDA (N-metyl-D-aspartato)
ir AMPA (alfa-amino-3-hidroksi-5-metil-izoksazolio-4-propiono riigstis) glu-
tamato receptoriy — fosforilinimg. Visi Sie procesai maZina skausmo slenkstj
ir didina jony kanaly atsivérima, dél kurio didéja neurony jaudrumas [63,64].
Pagrindiniai nocicepcijos perdavimo reguliatoriai uzpakaliniuose raguose yra
gliutaminerginiai, veikiantys per AMPA, kainato ir mGluR receptorius, kurie
aktyvuojami atsipalaiduojant presinapsiniam glutamatui. Maziau stiprus, bet
prisidedantis yra NMDA receptorius. Esant Zemo daznio aktyvavimo salygai
bei normaliai transmembraninei jtampai, glutamatas néra visavertis veiksnys
receptoriy aktyvavimo procese. Su NMDA receptoriais susij¢ kanalai laiko-
mi inaktyvis per kelis mechanizmus. Pirmas susij¢s su Mg?', kuris neleidZia
atsiverti membranos kanalams ramybés potencialo metu, ir antras — susijes su
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23 subvienety citoplazminés dalies defosforilinimu. Atsiradus auksto daznio
aferentiniam impulso perdavimui dél periferinés sensibilizacijos ir jvykus il-
galaikei depoliarizacijai, Mg?" gali buti pasalintas. Papildomai aktyvuojami
Ca’" kanalai veda j potencialy tolesnj nespecifiniy katijony kanaly aktyvavi-
ma [65].

Potransliaciné NMDA modifikacija jvyksta per receptorius suriSancig ti-
rozino kinaz¢ (Src) ir striatumu praturtintg fosfataze (STEP, angl. striatal-
enriched phosphatase). Esant baziniam perdavimo greiciui, STEP aktyvumas
yra vyraujantis. Src aktyvacijos moduliacija bei NMDA aktyvacija yra susiju-
si ir su tarplasteliniy signalizacijos keliy atvérimu. Sios tarplastelinés kaska-
dos, kuriose dalyvauja Src, aktyvuojamos dél esanciy uzdegima skatinanciy
molekuliy. Kai NMDA aktyvacija jvyksta reaguojant ] ilgalaike stimuliaci-
Jja, tada vartojamas terminas ,,wind-up®, reiSkiantis nuo daznio priklausoma
nugaros smegeny neurony jaudrumo padidéjima [64, 65]. Esant padidéjusiai
NMDA aktyvacijai, antriniai neuronai tampa maziau jautriis slopinantiems
stimulams GABA bei glicinui ir dar labiau sustiprina centrinés nervy siste-
mos jsijautrinimg [65].

Neuroninis plastiSkumas yra dar vienas raktinis elementas vystantis 1éti-
niam skausmui. Skirtingi formos ir plastiSkumo lygiai atsiranda centrinéje
nervy sistemoje. Paprasti pasikeitimai, pvz., molekulinis fosforilinimas, gali
pazeisti funkcijas. Sinapsiniame lygmenyje sinapsinis stiprumas svyruoja
nuo nesugebéjimo stimuliuoti jokiy posinapsiniy atsaky iki salygy, kai mazas
iSsiskyrusiy transmiteriy kiekis sukelia veiksmo potencialus potencijuotoje
busenoje. Ilgalaikis nocicepcinio perdavimo sustipréjimas vyksta stuburo
nugariniame rage ir priekingje cingulinéje Zievéje (ACC) [66]. PlastiSkumas
pasireiskia padidéjusiu atsaku j apibrézta sensorinj stimula, padidéjusiu sa-
vaiminio aktyvumo lygiu arba iSlieka nocicepciniams stimulams testiniam
aktyvumui pasibaigus. Dél to centrinis skausmo sustipréjimas vadinamas
centrine sensibilizacija [67]. Kita galima pasekmé — jei periferiniai jautrie-
ji neurony laukai pleciasi, tada hiperalgezija gali plisti ] nepaZeistas vietas.
Esant patologinei biisenai, sutrinka subtili pusiausvyra tarp jvairiy suZadini-
mo procesy ir stuburo slopinamyjy interneurony: vienpusé nocicepcing sti-
muliacija sukelia vienpusius stuburo impulsus, kurie sustipréja ir gali plisti
net  prieSingg puse¢ esant periferiniam uzdegimui ar periferinei neuropatijai
[68].

Neuroplastiskumas gali atsirasti ne tik funkciniame lygmenyje, bet gali
vystytis ir struktiiriniame. Sinapsiniy spygliy tankio pokyciai, aksony dege-
neracija ar regeneracija sukelia nenormaly ry§j, o neurodegeneracija ir as-
trocity bei mikroglijos proliferacija veikia nocicepcini apdorojima ir i§skiria
moduliuojanc¢ias medziagas. T. y. struktiirinis neuroplastiSkumas paaiSkina
ilgalaikj patologiniy skausmo poky¢iy i§likima [69].
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2.3.3. Centriniai nusileidZiantieji skausmo slopinimo takai

Geb¢jimas efektyviai prisitaikyti prie imaus skausmo ir prie iSliekanciy
skausmo dirgikliy yra svarbus gyvenimo kokybés veiksnys. Adaptacijg prie
skausmo lemia sudétinga endogeniné skausmo reguliavimo sistema, sudaryta
1§ nusileidzian¢iyjy skausma slopinanciy ir nusileidzian¢iyjy skausma stipri-
nanéiy taky [70]. Sios sistemos aktyvumas priklauso nuo skausmo dirgikliy
trukmes ir siekia padidinti i§gyvenamuma. Pradinis atsakas ] nocicepcinius
dirgiklius jjungia nusileidZian¢iuosius skausmo slopinimo mechanizmus, pa-
dedancius organizmui i§vengti suzalojima sukélusio jvykio nepatiriant inten-
syviy skausmo pojiiiy, galin¢iy trukdyti iSgyventi. Praéjus pavojui, skausmo
reguliavimo sistema pereina prie santykinio nusileidzianc¢iojo skausma stipri-
nanc¢io mechanizmo dominavimo, todé¢l skausmas tampa rySkesnis — kaip si-
gnalas vengti papildomo suzalojimo ir leisti uzgyti [71]. Jei skausmas tesiasi
ilgiau nei 8is pradinis gijimo laikotarpis, slopinantieji takai palaipsniui didina
aktyvumga, kad biity lengviau atnaujinti jprastg veikla, reikalingg iSgyventi
[70].

Nugaros smegeny uzpakalinio rago kelig moduliuoja GABAerginés ir gli-
cerginés neurotransmisijos nustatomo toninio ir fazinio slopinimo laipsnio
kontrolé bei endogeninis opioidy, kanabioidy ir adenozino iSsiskyrimas. Tai
pusiausvyra tarp metabotropinio glutamato ir GABA receptoriy aktyvacijos.
Jie kontroliuoja giliyjy nugarinio rago neurony vidines suzadinimo savybes
perjungdami juos ] jvairius aktyvavimo reZimus (toninius, ploks¢ius arba
sprogstancius (angl. bursting)) ir moduliuodami j vidy nukreiptus kalio kana-
lus [72]. Selektyvus GABAerginiy interneurony praradimas stuburo nugari-
niame rage po nervo pazeidimo sukelia suzadinimo ir slopinimo disbalansg.
T. y. nusileidziancioji skausmo slopinimo sistema blokuoja nugaros smegeny
signalo perdavimg ir sumaZzina jautrumg nepaisydama siunc¢iamy signaly 18
periferijos [73]. Sie slopinamieji takai yra evoliuciskai vertingi, nes leidzia
organizmui ignoruoti skausma ,,kovok-bék* situacijose. Minéti procesai gali
prisidéti prie placebo sukeltos analgezijos mechanizmo. Periakveduktiné pil-
koji smegeny sritis (PAG) ir rostroventraliné smegeny sritis (RVM) slopina
arba palengvina sensorinj apdorojima stuburo nugariniame rage, taciau nusi-
leidziancioji kontrolé taip pat kyla i§ Soninio ir uodeginio tinklinio branduo-
lio bei ventrolateralinés smegeny srities [74]. Nusileidziantieji adrenerginiai
ir serotonerginiai takai prasideda neuronuose, esanciuose locus coeruleus ir
nucleus raphe magnus, ir suaktyvina vietinius encefalinerginius neuronus
nugaros smegeny uzpakaliniame rage. Dél Siy taky galima medikamentiné
skausmo moduliacija (pvz., tricikliy antidepresanty pavartojimas) [74].

Daugybé autoriy teigia, kad létinis skausmas iSsivysto tada, kai nuolati-
né nocicepcine stimuliacija sukelia nusileidzianciyjy skausma slopinanciy
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mechanizmy neveiksminguma [75, 76]. Dél to nuolatinis nusileidZianciyjy
skausmg skatinan¢iy mechanizmy, jautrinanciy stuburo nocicepcinius apdo-
rojimo takus, aktyvavimas gali perkrauti iSsekusig slopinancia sistemg ir su-
kelti leting disfunkcing skausmo biiseng [77].

Kalbant apie nusileidzianciyjy skausmo taky signalo stiprinimg, tai ir
NMDA receptoriy-NO signalizacija, ir cholecistokininas yra svarbtis RVM
jaudrumo kontrolei. RVM neuronai i8skiria cholecistokinino 2 receptorius ir
miu opioidy receptorius, kuriuos abu tiesiogiai aktyvuoja cholecistokininas.
Si bendra raiska yra svarbi nusileidZiangiajai fasilitacijai — $iy receptoriy blo-
kavimas sutrumpina neuropatinio skausmo trukme [78].

Nuolatiniai aferentiniai impulsai, atsirandantys dél periferinio pazeidimo
ar uzdegimo, sukelia neuroplastinius pokyc¢ius RVM: mikroglijos ir astrocity
aktyvacijg ir proliferacija, p38 MAP kinazés fosforilinima, BDNF i8siskyri-
mg ir NMDA subvienety padidéjima [79].

Nors stiprinantys ir slopinantys takai, kylantys i§ RVM, yra skirtingi, ta-
¢iau esant iimiam skausmui, daznai jie aktyvuojami kartu. Esant patologinio
skausmo biisenoms, neuroplastiSkumas gali lemti ilgalaike skausmo fasili-
tacijg, skatinancig skausmo sustipréjima. Kaip vyksta $i dvikrypté stuburo
perdavimo kontrolé, néra aiSku. Gali biiti, kad dvi skirtingos smegeny kamie-
no neurony populiacijos, vadinamos ,,jjungtomis* 1gstelémis ir ,,iSjungtomis*
lastelémis, patiriant 1étinj skausmg yra pritraukiamos aukstesniy smegeny
struktliry ir palengvina arba slopina skausmg nugaros smegenyse [80].

Audiniy pazeidimo arba nuolatinio nociceptoriy aktyvavimo salygomis
RVM neuronuose jvyksta fenotipinis perjungimas, d¢l kurio padidéja ,,jjung-
ty“ ir ,,iSjungty‘ lasteliy skaicius, o neutraliy lasteliy skaicius sumazéja [74,
81].

2.4. Skausmo katastrofizavimas

Pirmos skausmo teorijos beveik iSimtinai telk¢ démes;j ] fiziologinius pro-
cesus. Dekarto hipotezé skausmg nagrinéjo daugiau mechaniniu pozitriu, kai
skausmo intensyvumas priklausé nuo audiniy pazeidimo dydzio [82]. Taciau
moksliniai tyrimai jrodé, kad vien tik fiziologinis skausmo pozitiris negali
paaiskinti daugybés reakcijy asmeniui reaguojant  skausmingg stimulg [83].

Pastarojo deSimtmecio literatiros Saltiniai nurodo, kad psichologiniai
veiksniai yra labai svarbiis skausmo patyrimo mechanizmui. Vienas tokiy
veiksniy yra katastrofizavimas. Jis apibiidinamas kaip Zmogaus mintys ar
mastymo biidas sutelkiant démesj j blogiausia, kas gali nutikti, ir daznai per-
dedamos mazos problemos ar situacijos manant, kad pasekmés bus pacios
negatyviausios. Katastrofizavimas daznai néra tyCinis, o kyla i$ pernelyg di-
delio nerimo, kurio Zmogus negali kontroliuoti [84,85].
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Katastrofizavimo patofiziologiniai mechanizmai apima molekulinius,
neurofiziologinius, fiziologinius ir kitus pokyc¢ius, paaiSkinancius kaip Sis
kognityvinis ir emocinis reiskinys sustiprina skausmo pojiitj. Literatiiroje yra
duomeny apie rysj tarp skausmo katastrofizavimo ir tam tikry smegeny sri-
¢iy. Priekiné cinguliné Zievé dalyvauja apdorojant emocijas ir moduliuojant
skausmg. Padidé¢jes jos aktyvumas buvo patikimai nustatytas katastrofizuo-
jantiems asmenims [86]. Prefrontaliné Zieve, ypac¢ dorsolateraliné prefrontali-
né Zieve ir ventromedialiné prefrontaliné Zieve, yra susijusios su kognityviniu
vertinimu ir emocijy reguliavimu, o jy pakitusi funkcija gali prisidéti prie
perdéto skausmo interpretavimo esant skausmo katastrofizavimui. Malfliet
ir kt. atlikta metaanalizé nustaté, kad yra koreliacija tarp skausmo katastrofi-
zavimo ir pilkosios medziagos sumazéjimo dorsolateralinéje prefrontalinéje
Zievéje pacientams, sergantiems létinio skausmo sindromu. Cia paminétina
ir sala (lot., insula) — smegeny sritis, atsakinga uz ktino biisenos subjektyvy
suvokima. Ji taip pat pasizymi padidéjusiu aktyvumu asmenims, linkusiems
katastrofizuoti skausma [87,88]. Centrinés nervy sistemos (CNS) pokyciai
gali biiti susije ir su sutrikusiu endogeniniu skausmo moduliavimu, kai su-
trinka endogeninis skausmo slopinimas. Tuomet kartu pastebimas padidéjes
skausmo stiprinimas, rodantis centrinj jsijautrinima, o pasikartojanti stimulia-
cija sukuria progresyviai stipresnj skausmo suvokima [89].

Fiziologiniai ir periferiniai mechanizmai katastrofizuojant bina susij¢ su
raumeny jtampos dinamika. Auksti katastrofizavimo rodmenys rodo saveika
su padidéjusia paraspinaliniy raumeny jtampa ramybés biisenoje, nes Si sgvei-
ka tiesiogiai koreliuoja su didesniu létiniu skausmu. Klinikiniuose tyrimuose
rySys pastebimas tik su nugaros raumenimis [90].

Nors kardiovaskulinio atsako sgsajos su skausmu reikalauja detalesniy ty-
rimy, taiau literatiroje galima rasti duomeny, jog katastrofizavimas modu-
livoja Sirdies ritmo ir kraujospiidzio reakcijas j emocinj stresg (pvz., pykcio
ar litidesio prisiminimai) [91]. Be to, skausmo katastrofizavimas yra susijes
su padidéjusiu neigiamu afektu [92], kuris daznai yra susijes su daznesniu Sir-
dies ir kraujagysliy sistemos streso reaktyvumu [93]. Ankstesni tyrimai rodo,
kad sistolinio kraujospiidzio padidéjimas sukelia endogeninius nuskausmi-
nimo mechanizmus per funkcinius rySius tarp Sirdies ir kraujagysliy siste-
mos bei skausma reguliuojanciy sistemy ir taip apibiidina mediacijos modelj
[94,95]. Siame kontekste mediacijos modelis numatyty, jog katastrofizuoja-
mas skausmas biity susijes su mazesniu skausmo intensyvumu dél su krau-
jospiidziu susijusio nuskausminimo aktyvavimo. Sis modelis mazai tikétinas
atsizvelgiant j tai, kad katastrofizuojamas skausmas paprastai yra susijes su
didesniu skausmo intensyvumu [96]. Tyrimais pagristas ir, tikétina, labiau
tinkamas moderavimo medelis. Jame skausmo katastrofizavimas stipriausiai
siejasi su padidéjusiu skausmo intensyvumu tada, kai kartu veikia ir kitas per-
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déto skausmo reagavimo rizikos veiksnys — nepakankamu su kraujosptidziu
susijusiy endogeniniy nuskausminimo sistemy suzadinimu, atsirandanciu dél
silpno reagavimo j kraujo spaudima [94]. Zmonés, kuriems biidingas polinkis
jvertinti skausmingus dirgiklius katastrofizuojant ir biidingas mazas streso
sukeltas kraujospudzio reaktyvumas (sukeliamas mazai su kraujospiidziu su-
sijusio nuskausminimo poveikis), gali patirti didesnj skausma nei katastrofi-
zuojantys asmenys, kuriems biidingas didelis streso sukeltas kraujospiidzio
reaktyvumas (didesnis su kraujospiidziu susijes nuskausminimo poveikis)
[94, 96].

Neuroendokrininiai poky¢iai nurodo HPA (hypothalamus—pituitary—adre-
nal) aSies disfunkcijg ir esamus kortizolio sekrecijos sutrikimus — maZesnj
diurnalinj kortizolio kitimg ir sutrikusj rytinio kortizolio maz¢jima po skaus-
mo stimuliacijos [97]. Tai rodo, kad stresas gali skatinti skausmo i§likimg per
neuroendokrininius mechanizmus. PlokStesnis kortizolio profilis pastebétas
didesnj katastrofizavimo lygj patiriantiems asmenims ir rodo sutrikusj HPA
aSies reaktyvuma. Sis efektas gali bati svarbus ir létinio skausmo vystymuisi,
ir jo i8likimui. Pavyzdziui, atliktuose tyrimuose su pacientais, turinc¢iais TMD
(angl. temporomandibular disorder) ir kuriems biidingas didesnis katastrofi-
zavimas, daZnai nustatoma padidéjusi kortizolio sekrecija ir HPA aSies hiper-
funkcija [98].

Su skausmo katastrofizavimu susij¢ molekuliniy ir bioZymeny tyrimai
vis dar vyksta. Tac¢iau literatiiroje nurodyta, kad serotonino receptoriaus 3B
polimorfizmas yra susijes su skausmo katastrofizavimu [99]. Kitas galimas
molekulinis skausmo katastrofizavimo mechanizmas gali biiti nervy uzde-
gimo procesas. Atliktuose tyrimuose nagrin¢jama koreliacija tarp skausmo
katastrofizavimo lygio ir uzdegimo zymeny [100]. Viename atlikty tyrimy
nustatyta koreliacija tarp GM-CSF, TGF-a ir MIP-1p bei skausmo katastrofi-
zavimo [99]. Idomu tai, kad GM-CSF taip pat koreliuoja su skausmo atsiradi-
mu gyviiny modeliuose, o tai rodo, kad jis yra skausmo indukcijos biozymuo
[102,103]. Be to, skausmo katastrofizavimas gali biiti susijes ir su padidéju-
sia prouzdegimine reakcija (procese dalyvaujant IL-6) ir gali didinti centring
sensibilizacijg bei skausmo intensyvuma [104].

Skausmo katastrofizavimo koncepcija apima skirtingus kognityvinius,
emocinius ir elgesio mechanizmus, turincius didele jtakg skausmo suvoki-
mui, jo stiprumui, intensyvumui ir gydymo galimybéms [105]. Chaves ir Bro-
whn atliko tyrimg itraukiant odontology pacientus ir prasant jy papasakoti apie
mintis ir vaizdinius, kuriuos jie patyré, arba strategijas, kuriy jie émési, stre-
sinés odontologinés procediiros metu [106]. Katastrofizuojanciais pacientais
buvo laikomi tie, kurie buvo linke perdéti skausmo pojiciy grésme ar rim-
tumg (,,Jdomu, ar gali nutikti kazkas rimto*). Spanos ir kt. apklausé¢ asmenis
apie jy skausmo patirtj po Salto spaudimo testo [107]. Tiriamieji, kurie jauté
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nerimg, baime ir nesugebéjo nukreipti démesio nuo skausmo, taip pat buvo
laikomi katastrofizuojanciais asmenimis (,,Vis galvojau, kad nebegaliu to il-
giau tverti, noriu ieiti*). Nors skirtingi tyréjai sutaria aiSkindami katastrofi-
zavimg neigiamy su skausmu susijusiy kognityviniy funkcijy pozitriu, taciau
jie skirtingai apibrézia Siy kognityviniy funkcijy turinj. Todél Sullivan ir kt.
sukiiré¢ skausmo katastrofizavimo skale¢ (angl. PCS — Pain Catastrophizing
Scale) naudodami katastrofiSko mastymo pavyzdzius, paimtus 1§ ankstesniy
tyrimy. Skausmo katastrofizavimo skalé — tai 13 klausimy klausimynas, skir-
tas jvertinti, kiek Zmogus linkes katastrofizuoti savo skausmo patirtj, t. y. dé-
mesio sutelkimag j skausma, jo padidinimg ir bejégiskumo jausma [108]. Ska-
1€ apima tris subskales: apmastyma (rumination), padidinimg (magnification)
ir bejégiskuma (helplessness). Vertinama pagal 5 baly skalg: nuo 0 (,,visiskai
netinka“) iki 4 (,,visiskai tinka*). Kuo didesnis bendras balas (maksimaliai
52), tuo stipresnis katastrofizavimo lygis. Klausimynas iSlieka subjektyvus,
taciau klinikiniame darbe labai reik§mingas prognozuojant létinio skausmo
i18sivystymo galimybe [109].

yra susijes su padidéjusiu skausmo patyrimu, o rySys tarp katastrofizavimo ir
skausmo buvo pastebétas tiriant jvairias pacienty grupes, patirian¢ias misry
létin] skausma, apatinés nugaros dalies skausmg, reumatoidinj artritg, nema-
lonias diagnostines procediiras, chirurgija, odontologines procediiras, nudegi-
mus, tvars¢iy keitima, kaklo traumas ir jauny suaugusiyjy (net besimptomiy
asmeny), dalyvaujanciy eksperimentinése skausmo procedirose, imtis [96,
109-114]. Daugiau katastrofizuoti link¢ asmenys patiria stipresnj skausma po
jvairiy chirurginiy intervencijy. Khan ir kolegos nustaté, kad katastrofizavi-
mas prognozuoja skausma po Sirdies operacijos nepaisant asmens depresijos,
nerimo ar prieSoperacinio skausmo lygio [115]. Pavlin ir kolegos nustate, kad
katastrofizavimas nurodo ne tik stipresnio intensyvumo skausma, bet ir pa-
tiriamo skausmo trukme [116]. ISvada — skausmo katastrofizavimas keicia ir
centring skausmo sistema, ir periferinius atsakus sukurdamas maladaptyvy
cikla, didinantj skausmo patyrimg ir nejgalumg. Be to, jis yra ir prognozinis,
ir rizikos veiksnys, padedantis vertinti su procediira susijusj skausma ir jo tru-
kme [117]. Apibendrinant, labai svarbu nustatyti katastrofizavimo vaidmenj
prognozuojant su procedira susijusj skausma.

2.5. Kompleksinis regioninis sindromas
Literatiiroje nurodoma, jog daugéja klinikiniy atvejy, susijusiy su kom-
pleksinio regioninio skausmo sindromo (KRSS) iSsivystymu po PVAI inter-

vencijos per a. radialis prieigg [32]. Vienas klinikinis atvejis Lietuvos svei-
katos moksly universiteto ligoninés Kauno kliniky Anesteziologijos klinikos
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Skausmo gydymo poskyryje padéjo pamatus Siai doktoranttirai. Tas atvejis
buvo pristatytas kaip stendinis praneSimas, kuris véliau buvo publikuotas
(2.5.1 pav.) [4,5]. Si skausmo sindromo buklé yra sunkiai valdoma ir labai

trikdanti kasdiene veikla.
2.5.1 pav. Praéjus 1 ménesiui po PVAI procediiros matomi pazeistos

desinés virsutinés galiinés pakitimai lyginant su kaire
(Nuotrauka atlikta ir publikuota gavus pacientés sutikima.)

Remiantis tam tikrais poZymiais, kompleksinio regioninio skausmo sin-
dromo klinikinis apra§ymas bendru sutarimu buvo sukurtas 1993 metais.
Jo perziiira buvo pasitlyta Budapeste (2003 m.) ir ratifikuota Tarptautinés
skausmo tyrimo asociacijos (IASP) 2012 m. [116,117] (2.5.1 lentelé). KRSS
apibiidinamas kaip skausmingy biikliy spektras, kuriam biidingas nuolatinis
(savaiminis ir/arba sukeltas) regioninis skausmas, neproporcingas laikui ar
laipsniui lyginant su jprasta bet kokios zZinomos traumos ar kito pazeidimo
eiga. Skausmas yra regioninis (gali buti nesusijes su konkrecia nervo zona ar
dermatoma) ir pasiZymi vyraujanciais nenormaliais sensoriniais, motoriniais,
vazomotoriniais ir/arba trofiniais radiniais. Laikui bégant sindromas progre-
suoja jvairiai. ISskiriami du tipai: KRSS-I, be Zinomo nervo pazeidimo ir
KRSS-II - kauzalgija, kai yra specifinis nervo pazeidimas. Invazinés proce-
diros, ypaé virSutinése galiinése, yra retos, bet KRSS yra rizikos veiksnys. Sj
pazeidima gali sukelti minimali invaziné procediira, pavyzdZiui, venos ar ar-
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terijos punkcija [118—120]. Iki Siol neaisku, kodél vieniems dél Sio pazeidimo
sindromas i$sivysto, o kitiems ne. Tikétina, kad procesui svarbi ir pati sude-
tinga létiné bukle, ir iSoriniai veiksniai: trauma, uzspaudimas ar kitas Zalingas
stimulas galiinés srityje. Vienas rizikos veiksniy — verzimas pazaidos vietoje
po traumos imobilizuojant galiing. Tyrimy duomenys rodo, kad pacientams
verzimo jausmas ar nepatogumas imobilizacijos vietoje yra rizikos veiksniai,
skatinantys KRSS 1iS8sivystymg [121]. SuZalojimo vieta ir tipas yra svarbis
patofiziologiniam mechanizmui. Kiino suZalojimo vieta yra labai svarbi, nes
KRSS fenotipui iSsivystyti reikalingas mikrokraujagyslinis disreguliavimas.
Liemens srityje dazniausiai biina jvairts su nervy struktiiromis susije sutriki-
mai (pvz.: stuburo radikulopatija, poherpetinis, tarpSonkaulinis ir kt.), retai —
kompleksinis regioninio skausmo sindromas. Didelé kolateraliné kraujotaka
neleidZia vystytis mikrovaskulinei disreguliacijai. PrieSingai, galtinése yra ri-
bota kraujo t€kmé, reikalaujanti veny drenazo pries gravitacing eiga. Galiiniy
suzalojimai, net ir poherpetinés neuralgijos, gali virsti KRSS fenotipu, nes
edema dar labiau trukdo cirkuliacijai ir skatina uzdegima, o hipoksija didina
pazeidziamy distaliniy aksony galtinélése patologinius pakitimus [122].

2.5.1lentelé. Budapesto diagnostiniai KRSS kriterijai (jautrumas nuo 94 proc.,
o specifiSkumas suaugusiesiems —70-80 proc.) [118, 129]

1 |Nuolatinis skausmas, neproporcingas bet kokiam ji sukélusiam jvykiui.

Bent vienas poZymis trijose i$ §iu keturiy kategorijy pagal ligos anamneze:

Sensorinis: pranesimai apie hiperalgezija ir (arba) alodinija

» Vazomotorinis: prane§imai apie temperatiiros asimetrija ir (arba) odos spalvos po-
ky¢ius, ir (arba) odos spalvos asimetrijg

* Sudomotorinis/edema: pranesimai apie edemg ir (arba) prakaitavimo poky¢ius, ir
(arba) prakaitavimo asimetrija

* Motorinis/trofinis: praneSimai apie sumazéjusia judesiy amplitudg ir (arba) motori-
ne disfunkcija (silpnumas, tremoras, distonija), ir (arba) trofinius poky¢ius (plaukai,
nagai, oda)

3 | Bent vienas poZymis dviejose i$ §iu keturiy kategoriju pagal objektyvy iStyrima:

* Sensorinis: hiperalgezijos (iki smeigtuko dirio) ir (arba) alodinijos (iki lengvo prisi-
lietimo ir (arba) gilaus somatinio spaudimo, ir (arba) sanariy judéjimo) pozymiai

* Vazomotorinis: temperatiiros asimetrijos ir (arba) odos spalvos poky¢iy, ir (arba)
asimetrijos pozymiai

* Sudomotorinis/edema: edemos ir (arba) prakaitavimo pokyciy, ir (arba) prakaitavi-
mo asimetrijos pozymiai

* Motorinis/trofinis: sumazéjusios judesiy amplitudés ir (arba) motorinés disfunkcijos
(silpnumas, tremoras, distonija), ir (arba) trofiniai poky¢iai (plaukai, nagai, oda)

4 |Néra kitos diagnozés, kuri geriau paaiSkinty poZymius ir simptomus.
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C skaiduly ir galbiit plonai mielinuoty a-delta skaiduly pazeidimas ar su-
trikimas yra KRSS specifiniy simptomy 3altinis. Sios skaidulos i§ savo dis-
taliniy galiinéliy iSskiria neuropeptidus, turinCius stipry uzdegimg skatinantj
poveikj. Nepaisant suzalojimo ar traumos poveikio, paciento vidiné biologija
vienodai svarbi. Genetiniai patogenezés veiksniai buvo nustatyti zmonéms
ir glaudziai susijusiems grauziky modeliams [124,125]. Taip pat labai svarbi
zmogaus mityba bei gretutinés ligos. Pavyzdziui, mityba daro jtaka potrau-
minés neuralgijos jautrumui grauziky modeliuose, o tai reiSkia panasaus po-
veikio tikimybe ir zmonéms [126]. Nauji epidemiologiniai tyrimai, siejantys
KRSS su astma ir kitais padidéjusio jautrumo sindromais, o galbiit net su
autoimunitetu, patvirtina bendrg vidinj jautrumg kitoms medicininéms ba-
kléms. Vis labiau suvokiama Sirdies ir kraujagysliy veiksniy svarba distaliniy
aksony sveikatai [127,128]. Atsizvelgiant | audiniy hipoksijos, kurig sukelia
sutrikusios mikrokraujagyslés sergant KRSS, vaidmenj, kraujotakos sutriki-
mai gali prisidéti prie Sios problemos. Trumpai apzvelgus patofiziologinius
mechanizmus ir rizikas, nustatyta, jog pacientams, kuriems atlickama PVAI,
galimi keli rizikos veiksniai: pagrindiné liga ir gretutiné patologija, procedi-
ros pasirinkta vieta (virSutin¢ galiin¢) bei hemostazés priemonés (rieSo apy-
ranke, spaudZiamasis tvarstis).

2.6. Skausmo iSsivystymo rizikos veiksniai

Ivertinus skausmo i$sivystymo rizikas ankstyvame etape, galima numatyti
ir veikti juos prevenciskai periprocediriniu laikotarpiu. Suaugusiyjy populia-
cijoje daZniausiai tiriami su chirurgija susij¢ rizikos veiksniai, skirti vertinti
pooperacinio skausmo iSsivystymo tikimybe. Atlikta daugybé tyrimy ir nu-
statytas ne vienas rizikos veiksnys, prognozuojantis iminio ir létinio skaus-
mo iSsivystymo rizikg. Tac¢iau standartiniy rizikos veiksniy, tinkanc¢iy visoms
chirurginéms procediiroms, néra [130]. Kai kurie dazniausiai pasitaikantys
rizikos veiksniai létiniam pooperaciniam skausmui iSsivystyti pateikti 2.6.1
lentel¢je.
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2.6.1 lentelé. Létinio pooperacinio skausmo (LPS) atvejai esant skirtingiems

chirurgijos tipams [44,131, 135,138]

Chirurgiios Visi galimi | Stipraus ir labai stip- Létinis Neuropatinio
o ags J LPS atvejai | raus (>5/10) skausmo | skausmas iki | skausmo pro-
p (%) LPS atvejai (%) 12 mén. (%) | porcija (%)
giljl:() chirur- 17-21 Néra duomeny Néra duomeny |Néra duomeny
Amputacija  |30-85 5-10 75 (apatiniy | ¢
galiiniy)

Cezario pjuvis |6-55 5-10 Néra duomeny |50
VTuI.Z{es pusles 3-56 Néra duomeny Néra duomeny | Néra duomeny
Salinimas
Kraniotomija |7-65 25 Néra duomeny |Néra duomeny
Da.n“l srities 5-13 Néra duomeny Néra duomeny |Néra duomeny
chirurgija
Klubo sgnario
artroplastika 7-23 6 28 1=
Kirksnies
iSvarzos ope- |5-63 2-4 30 80
racija
Kelio sgnario 13-44 15 18 6
artroplastika
Kriities sal}pl- 1157 510 43.756 (}mﬁtws 65
mo operacija chirurgija)
Sternotomija | 7-50 5-10 27 13
Torakotomija |5-71 10 41 45
Vazektomija | 0-37 Néra duomeny Néra duomeny |Néra duomeny

Pastebéta, kad pacientai, kuriems pasireiskia 1étinis pooperacinis skausmas

(LPS) dél centrinés nervy sistemos jsijautrinimo, patiria tokius simptomus
kaip hiperalgezija, alodinija, disestezija. Tai rodo nerviniy struktiiry pazeidi-
ma tuoj po operacijos [47]. Ankstyvuoju pooperaciniu laikotarpiu nustacius
hiperalgezija, galima numatyti létinj neuropatinj skausmg po operacijos. Iki
50 proc. atvejy pastebimas neuropatinio skausmo komponentas pacientams,
kuriems is$sivysté LPS; tadiau jis yra kintamas ir priklauso nuo operacijos
tipo. Dazniausiai neuropatinis LPS patiriamas po torakotomijos, mastektomi-
jos ir amputacijos (2.6.1 lentel¢), nes pats chirurgijos tipas jau nurodo galimy
nerviniy struktiiry pazeidima [45]. Pacientai, patiriantys neuropatinio skaus-
mo komponenta, LPS metu nurodo didesnio intensyvumo skausma, didesnius
kasdieniy darby apribojimus, miego sutrikimus bei pablogéjusiag gyvenimo
kokybe [44, 45]. Operacijos tipas, trukmé ir apimtis yra svarbiis rizikos veiks-
niai LPS iSsivystyti. Ypa¢ minétinas audiniy paZeidimo tipas, kuris taip pat
labai svarbus LPS i$sivystyti. Tuo galima paaiskinti, kod¢l ne visada minima-
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liai invaziné chirurgija sumazina LPS rizika, o pooperacinés komplikacijos
ir infekcija tik sustiprina LPS iSsivystymo galimybeg ir yra rizikos veiksnys
létiniam skausmui i$sivystyti [131].

ISskiriami psichologiniai rizikos veiksniai, kuriuos identifikave galime
nuspéti iminio ir létinio skausmo atsiradimg. Skausmo katastrofizavimas,
nerimas, depresija — tai veiksniai, didinantys LPS i$sivystymo galimybe bei
ilgalaikio opioidy vartojimo rizika [132,133]. E. M. Giusti ir kt. atlikta metaa-
naliz¢é parod¢, kad pagrindinis LSP rizikos veiksnys §ioje srityje yra nerimas,
toliau — depresija, katastrofizavimas, sutrikes saves vertinimas ir kt. [134].

Prie rizikos veiksniy priskiriamas ir jaunesnis amzius, moteriska lytis, di-
delis KMI. Kitos studijos atskleidzia ir socialinius bei ekonominius veiks-
nius Uminiam skausmui ir LPS i8sivystyti [135,136]. Ivertinus visus galimus
LPS rizikos veiksnius, buvo pasitilytas iminio pooperacinio skausmo pro-
gnozavimo balas. Pacientams, turintiems > 3 rizikos veiksnius, yra didesné
pooperacinio Uminio skausmo iSsivystymo rizika [137]. Rizikos veiksniai
néra priklausomi vienas nuo kito ir biidingi vienai ar kitai pacienty grupei
ar operacijai. Pavyzdziui, moterims budingesnis prieSoperacinio skausmo
pasireiSkimas ir psichologiniai rizikos veiksniai prie§ operacijg létinam po-
operaciniam skausmui i$sivystyti [134, 138]. Rizikos veiksniai, susij¢ su per-
¢jimu ] LPS, skiriasi nuo rizikos veiksniy, susijusiy su LPS islikimu [134].
LSP rizikos veiksnius galima suskirstyti j: susijusius su pacientu (genetiniai,
psichologiniai veiksniai, gyvenimo biidas: rukymas, KMI ir kt.), gretutines
ligas, amziy, lytj (moteris), socialinius ir ekonominius. Ypa¢ svarbis veiks-
niai, susij¢ su pacia chirurgija — trukme, tipas, komplikacijy iSsivystymas po
operacijos, o svarbiausia — pazeisto audinio tipas. Anestezijos tipas veikia
prevenciSkai. Jau jrodyta, kad regioniné anestezija mazina LPS iSsivystymo
galimybe, o strategijos mazina opioidy suvartojima. Svarbiausi rizikos veiks-
niai yra: skausmas pries operacijg ir imiu laikotarpiu, skausmo tipas bei prie-
Soperacinis opioidy vartojimas [131,139].

2.7. Daugiamodalinis skausmo valdymo poZiiiris

Skausmo tapimas létiniu yra ne tik biologinis, bet ir labai individualus pro-
cesas, apimantis psichosocialinius ir laiko aspektus. Atsizvelgiant j sudétingus
mechanizmus, lemiancius skausmo chronizavima, démesys vien tik periope-
raciniam laikotarpiui gali biiti nepakankamas. Daugiamodalinis skausmo val-
dymo poziiiris, apimantis ir nemedikamentines intervencijas — kineziterapija
ir psichologine pagalba — yra daug veiksmingesnis lyginant su monomoda-
liniu skausmo valdymo principu [140]. DMSV mazina centrinj jsijautrini-
ma, periferinj uzdegima (nocicepsija), stabdo neuroplastinius pokyc¢ius CNS
[141]. Atliktuose atsitiktiniy im¢iy tyrimuose stebimas neuropatinio skausmo
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komponento sumaZzéjimas iki 50 proc. atvejy [142]. Literatiiros Saltiniuose
dazniausia randami daugiamodalinio nuskauskinimo (analgezijos) modelio
naudojimas perioperaciniu metu, kas sudaro skirtingy medikamenty ir jy
jvedimo budus, veikiancius j skirtingus skausmg mazinancius mechanizmus
[131]. Tokio gydymo medelis leidzia sumazinti opioidiniy analgetiky sunau-
dojimg ankstyvame perioperaciniame etape, mazina pooperaciniy komplika-
cijy rizikg, bei skausmo intensyvuma po chirurginés intervencijos[139,143].

Pavieniai tyrimai nurodo DMSV modelio naudojimg perioperaciniame
laikotarpyje [141, 144]. Ortopedinéje chirurgijoje taikant DMSV modelj,
stebimas skausmo, pooperaciniy komplikacijy skaiciaus ir hospitalizavimo
trukmés sumazéjimas po klubo ar kelio sanariy keitimo operacijy. Gauty re-
zultaty pasekoje jvesti pooperaciniai, greito sveikimo protokolai [145]. Ben-
drojoje chirurgijoje DMSV sumazino opioidiniy analgetiky naudojima, poo-
percinj skausma ir komplikacijy skaiciy [143].
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3. TIRIAMIEJI IR TYRIMO METODIKA

3.1. Etikos aspektai

Tyrima ,,Daugiamodalinio skausmo valdymo jtaka timinio ir létinio skaus-
mo i8sivystymui, pagrindinés ligos iSeiciai, gyvenimo kokybei pacientams,
sergantiems iSemine Sirdies liga po perkutaninés vainikiniy arterijy interven-
cijos” 2018 m. vasario 26 d. patvirtino Regioninis etikos komitetas, patvirti-
nimo numeris BE-2-7.

Valstybiné duomeny apsaugos inspekcija iSdavé leidimg Nr. 2R-2885 at-
likti nurodyty asmens duomeny tvarkymo veiksmus mokslinio medicininio
tyrimo tikslu 2018 m. balandZio 23 d. Atsitiktiniy im¢iy tyrimas buvo uzre-
gistruotas Australijos ir Naujosios Zelandijos klinikiniy tyrimy registre, ID
numeris: ACTRN12618001699257 (https://anzctr.org.au/Trial/Registration/
TrialReview.aspx?ACTRN = 12618001699257 ).

Visi pacientai prie$ procediirg buvo informuoti, rastiskai sutiko dalyvauti
tyrime ir pasira$¢ informuoto asmens sutikimo dalyvauti biomedicininiame
tyrime forma.

3.2. Disertacijos tyrimo eiga

Tyrimga sudar¢ dvi pagrindinés dalys. Pirmoje dalyje atliktas perspektyvu-
sis stebimasis tyrimas, kurio tikslas nustatyti timaus prieigos vietos skausmo
pasireiskimg ir jo peréjimg j létinj procesa, galimus prognozinius veiksnius.
Antra dalj sudar¢ atsitiktiniy im¢iy tyrimas, kuriame, remiantis pirmos dalies
tyrimo rezultatais, sudaréme DMSV modelj. Jame pacienty imtis suskirstyta i
kontroling ir tiriamaja grupes. Kontrolinei grupei skirtas standartinis skausmo
gydymas po PVAI o tiriamajai — DMSV. Klinikiniy tyrimy schema pavaiz-
duota 3.2.1 paveiksle.

Per: spektyvus

Probl stebimasis tynmas * Galimas iskeltos problemos
* Problemos amiand e
atliepiancios patogenezinius
radimas/iskélimas  Populiacijos, problemos pian patogene
paplitimo, galimos mechanizmus, sprendimo
patogenezés nustatymas. radimas

Klinikinis atvejis Atsitiktipiu imciy
: tyrimas

3.2.1 pav. Klinikiniy tyrimy schema

31


https://anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12618001699257
https://anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12618001699257

3.3. Perspektyvus stebimasis tyrimas: poprocediirinio prieigos vietos
skausmo pasirei§kimo ir rizikos veiksniy vertinimas

3.3.1. Klinikinio tyrimo struktiira

Tai yra perspektyvus steb¢jimo tyrimas. Analizuoti pacienty (n= 161),
kuriems buvo atlikta planiné (neskubi) PVAI intervencija taikant TR priei-
ga, duomenys. Pacientai, kuriems buvo atlikta PVAI procediira ir kurie baigé
steb¢jimo laikotarpj, buvo jtraukti i§ eilés. Kai kurie pacientai per stebéjimo
laikg buvo prarasti, nes negalé¢jome su jais susisiekti (buvo nurodytas netei-
singas telefono numeris). Tyrimo schema pateikta 3.3.1.1 paveiksle.

Pacienty jtraukimas i tyrima

pries PVAI
n=210
‘ Nejtraukti, nes pasirinkta
> a. femoralis prieiga
‘ n=41
4
3 ménesiy stebéjimas
n=169
‘ Stebéjimo periodu prarasti
> pacientai
‘ n=_8
A4
Atlikta analizé
n=161

3.3.1.1 pav. Tyrimo eigos diagrama

PVAI—perkutaniné vainikiniy arterijy intervencija.

I tyrima buvo jtraukti:

* suauge¢ asmenys (= 18 m.),
« sergantys ISL,

* numatyta planiné¢ PVAI

I tyrimg nebuvo jtraukti:

* ribota saviraiska,

* sunki psichikos liga,

* maziau nei 18 mety,

* nestabili kritinés angina bei miokardo infarktas su ST ir be ST segmen-
to pakilimo;

+ Sirdies nepakankamumas, kai NYHA III-IV.
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3.3.2. Tiriamyjy imties planavimas

Sio tyrimo imties dydis buvo apskaiiuotas pagal tyrimuose
[23,24,146,147,148] nustatyta prieigos vietos skausmo paplitimg po PVAL
95 proc. patikimumo lygis, a yra 0,05. Nustatyta, kad reikiamas minimalus
imties tiiris n = 157.

Siekiant nustatyti prieigos vietos skausmo paplitimg ir chroniSkumo po
PVAI prognoze, buvo analizuojama: demografiniai veiksniai, gretutinés ligos
ir periprocediriniai veiksniai.

Demografiniai veiksniai:

1. paciento amZius,

1. lytis,

2. kiino masés indeksas > 25 kg/m?

3. baimés pries procediirg (Taip/Ne).

Gretutinés ligos:

reumatoidinis artritas,
rieSo kanalo sindromas ir kitos gretutinés ligos.

4. arteriné hipertenzija,
1. diabetas,

2. dislipidemija,

3. depresija,

4.

5.

Periprocediiriniai veiksniai:
skausmo intensyvumas,
intervencijos trukmé,
arterinis kraujavimas i§ dirio vietos,
rankos patinimas po hemostazes,
intervencinés Zaizdos spaudimo laikas po PVAI,
hematoma diirio vietoje,
pseudoaneurizma,
arterijy tromboze,
9. arterioveniné fistulé,
10. prieigos vietos srities (plastakos) neuropatija,
11. intervencijos vietos infekcija,
12. Giminis prieigos vietos skausmas po procediiros.

e B

3.3.3. Skausmo vertinimas

Skausmo intensyvumui vertinti buvo pasirinkta zodiné skausmo vertinimo
skalé (ZAS): skausmo néra — 0, silpnas — 1, vidutinis — 2, stiprus — 3, labai
stiprus — 4 ir stipriausias jmanomas skausmas — 5 balai. Si skalé pasirinkta
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steb¢jimui tirti, nes nustatytas geras respondenty jsitraukimas. Tyrimai rodo,
kad pacienty atitikimas pildant ZAS, gali biiti toks pat ar net geresnis nei kity
skausmo skaliy, ypac jei apklausa vyksta zodziu [149,150].

Skausmo pobiidj nurodé patys pacientai; pagalbai buvo pateikti keli skaus-
mazodziai (duriantis, maudziantis, deginantis), galimybé¢ jrasyti savo patiria-
ma apibiidinimg ir pasirinkimas ,,kita*. Skausmo pasireiSkimas ir intensyvu-
mas buvo stebimi: iSkart po procediiros, pra¢jus 2 val., 12 val., 24 val., 48 val.
ir 3 ménesiams po PVAI ligoningje arba iSleidus | namus ir apklausiant tele-
fonu. Taip buvo jvertinti skausmo etapai — iimus (< 3 mén.) ir Iétinis procesas
(> 3 mén.). Telefonu buvo apklausti pacientai, kurie sutiko toliau dalyvauti
misy tyrime ir pateiké savo kontaktinius duomenis.

Prieigos vietos létinis skausmas apibtidinamas kaip skausmas, trunkantis
ilgiau nei 3 ménesius po PVAL

3.3.4. Kateterio jvedimas per stipininés arterijos prieiga

Prieigos budas, hidrofilinis kateteris (angl. introducer sheath, visiems pa-
cientams buvo naudojamas 6 F skersmens), jvedamo kateterio parametrai,
medikamentinis gydymas procediiros metu ir kitos medziagos buvo paliktos
intervenciniy kardiology nuoziiirai.

Pirmas zingsnis prie§ punkcijg yra surasti arterijg. Operatoriai tai atlikda-
vo pagal anatominius orientyrus taikydami arterijos (a. radialis) palpacijg ir
¢iuopdami pulsa. Prie$ jvedant adatg ir kateterj, po oda buvo suleidziamas
vietinis anestetikas (lidokaino tirpalas 0,5-1 ml 1 %). Operatorius kateteriui j
stipining arterijg jvesti naudojo Seldingerio technikg [151,152]. PVAI proce-
diiros buvo atliktos patyrusiy intervenciniy kardiology (dirbantys > 5 metus).

3.3.5. Hemostazés taikymo metodas po PVAI

Po PVAI hemostazé buvo uztikrinta uzdedant spaudziamajj tvarstj (5 cm
plocio, apskrito formos) ant rieSo prieigos vietoje. Tvarstis pradétas po truputj
atlaisvinti pragjus 4 valandoms po procediiros ir buvo nuolat atpalaiduoja-
mas, kol jj buvo saugu (nebuvo arterinio kraujavimo ir kity simptomy, ro-
danc¢iy galimg kraujavimg tarp audiniy) visiSkai pasalinti [153]. Hemostazés
metodas tyrimo metu atitiko tuo metinius LSMUL Kauno kliniky protokolo
standartus. Tyréjas hemostazés parinkimui jtakos neturéjo. Hematomos su-
siformavimas po procediiros buvo apibréziama kaip apciuopiamas darinys,
kurio skersmuo didesnis nei 3 cm, matuojamas matavimo juosta [157]. Visos
komplikacijos buvo nustatytos pagal klinikinj vaizda ir i§samiau patvirtintos
instrumentiniais tyrimo metodais (pvz., ultragarsu) ir specialisto (neuropatija
— neurologo, pseudoaneurizma — kraujagysliy chirurgo ir kt.).
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3.4. Atsitiktiniy im¢iy kontrolinojamas tyrimas: daugiamodalinis
prieigos vietos skausmo valdymas

3.4.1. Tiriamyjy imties planavimas

Tyrimo imties dydis buvo apskaiciuotas pagal iiminio skausmo paplitimg po
PVALI su 4 proc. paklaida, 95 proc. patikimumo lygiu ir o — 0,05 [23]. Atlike
skai¢iavimus pagal formule, ivertinome, kad minimalus imties dydis yra bent
39 dalyviai abiem grupéms (i$ viso 78) [155]:

Nx1,96*xpxg
=
ExX(N-1)+196*xpxg

Cia:

N — populiacijos dydis; reikSme 1,96 atitinka standartizuoto normaliojo skirs-
tinio 95 proc. pasikliovimo lygmen;;

p —numatoma jvykio baigties tikimybé, kad nagrinéjamas pozymis pasireiks
tiriamoje populiacijoje (daZniausiai imama blogiausio varianto tikimybé —
poZymis buidingas puseli, t. y. 50 proc. populiacijos, ir pasirenkama p = 0,5);
q — tikimybé, kad nagrinéjamas pozymis nepasireiks tiriamoje populiacijoje
(g=1-p=0,5);

¢ — pageidautinas tikslumas, dazniausiai € = 0,05.

3.4.2. Tyrimo dalyviai

I vieno centro atsitiktiniy im¢iy kontroliuojama tyrima buvo jtraukti pa-
cientai, kuriems buvo numatyta PVAI procediira Lietuvos sveikatos moksly
universiteto ligoninés Kauno kliniky Kardiologijos skyriuje. 3.4.2.1 paveiks-
le pateikta pacienty jtraukimo j tyrimg schema. Pirmasis jtraukimas jvyko
2018 m. gruodzio 1 d., o paskutinis — 2021 m. gruodzio 31 d.
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{ Ivertinimas dél tinkamumo (n = 157) }

Nejtraukta (n = 20)
* Neatitiko jtraukimo kriterijy

[ @=7) o
* Nesutiko dalyvauti tyrime
(n=0)
+ Kitos priezastys (n = 13)
[ Randomizuota (n = 137) }
i { Suskirstymas i grupes 1 v
Tiriamoji grupé (n = 65) Kontroliné grupé (n = 72)
* Gavo gydyma pagal suskirstyma » Gavo gydyma pagal suskirstyma
1 grupes (n = 65) 1 grupes (n = 72)
* Negavo gydymo pagal suskirstyma * Negavo gydymo pagal suskirstyma
1 grupes (n = 0) 1 grupes (n = 0)
v ( Stebe_]lmas 1 L/
Prarasta stebéjimo laikotarpiu
Prarasta stebéjimo laikotarpiu (n = 0) (nepavyko susisiekti su tiriamuoju po
Nutrauké dalyvavimg tyrime (n = 0) iSraSymo i§ stacionaro) (n = 4)
Nutrauké dalyvavimg tyrime (n = 0)
Y ( Analize 1 )
Atlikta analizé (n = 65) J L Atlikta analizé (n = 68) }

3.4.2.1 pav. Pacienty jtraukimo j tyrimq diagrama

Itraukimo j tyrimq kriterijai:

suauge asmenys (> 18 mety);

sergantieji iSemine Sirdies liga;

I-1I klasés (Killip/NYHA) Sirdies nepakankamumas;

dave rastiska sutikima;

asmenys, netur¢je alergijy ar kity zinomy kontraindikacijy vartoti
skausmg malSinancius vaistus.

NS

Nejtraukimo j tyrimgq kriterijai:

1. paciento atsisakymas dalyvauti tyrime;

2. M-IV klases (Killip/NYHA) Sirdies nepakankamumas, kepeny, inksty
ar kitos Zinomos ligos;

3. alergija vaistams, kurie bus vartojami tyrimo metu;
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4. pacientai, kurie pries tyrimg vartojo skausmg malSinancius vaistus dél
kity skausmy;

5. prieigos vietos skausmas prie§ procediira;

6. néStumas arba zindymas.

3.4.3. Atsitiktiné atranka

Numatytas tyrimas — atsitiktiniy im¢iy kontroliuojamas perspektyvusis
lygiagre¢iy grupiy. Pacientai buvo paskirstyti santykiu 1:1. Atsitiktinés at-
rankos (paprasto atsitiktinés atrankos protokolo) sarasas buvo sudarytas nau-
dojant ,,Research Randomizer” (https://www.randomizer.org/). Paskyrimui
paslépti buvo naudojamas uzklijuotas vokas, kurj procediros dieng atidaré
tyréjas, itraukes pacientg j tyrima.

3.4.4. Standartiné prieZziiira ir intervencinis gydymas

Tiriamajai grupei (TG) buvo skirtas skausmo malSinimas daugiamodali-
niu biidu: medikamento paracetamolio derinys su NVNU (2 vaistai, kurie
veikia sinergiskai) ir kineziterapija. Atliekant PVAI, pacientams per pirmas
24 valandas po procediiros buvo skiriama 1 g paracetamolio j veng ir 600
mg ibuprofeno per burng. Gydymo schema rengta vadovaujantis Lietuvos
sveikatos moksly universiteto ligoninés Kauno kliniky diagnostikos ir gydy-
mo rekomendacijomis ,,Bendrosios imaus pooperacinio skausmo valdymo
rekomendacijos” (4 priedas).

Kineziterapeutas individualiai pamokeé pacientus kaip mankstinti galiing
(1 priedas). Ivertinus galimg kraujavimo rizika, pratimai buvo pradéti praé-
jus 24 valandoms po procediiros. Pacientas kartojo pratimus 2-3 kartus per
dieng vieng savaite. Nebuvo nustatytas tikslinis Sirdies susitraukimy daznis.
Jei pratimo metu skausmas sustiprédavo, pacientas nutraukdavo pratimus ir
pranesdavo tyréjui.

Kontrolin¢ grupé (KG) gavo skausmg malSinant] vaistg ,,pagal poreikj*,
kurj teiké kardiologas, besiriipinantis pacientu po PVAI procediros pagal
LSMUL Kauno kliniky Kardiologijos skyriaus skausmo valdymo praktika.
Pagal tyrimo metu buvusig ligoninés kliniking praktika skausmui malSinti po
PVAI buvo skiriamas ketoprofenas j veng ,,pagal poreikj“ iki maksimalios
paros dozés; jei skausmas isliko, buvo skiriama tramadolio (50 mg per burng
ar ] raumenis) arba buvo pasirinktas stiprus opioidas (morfinas per burng ar |
raumenis) tik ,,pagal poreikj* rezimu.

Skausmui malSinti abiejy grupiy pacientams buvo taikytos vietinés prie-
monés (ledas, heparino natrio druskos gelis) pagal poreik].
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3.4.5. PVAI prieigos vietos uztikrinimas jvedant kateterj per stipinine
arterijg

Prieigos biidas, kateterio dydis, jvedamo kateterio parametrai, medika-
mentinis gydymas ir kitos medziagos buvo paliktos intervencinio kardiologo
nuozitirai. Taikant transradialinés prieigos vietos metoda, arterija buvo identi-
fikuojama pagal anatominius orientyrus. Pries jvedant dengtuva, po oda buvo
suleidziamas vietinis anestetikas (lidokainas 0,5-1 ml 1 proc.). Po PVAI he-
mostaz¢ buvo uztikrinta uzdedant ant rieSo punkcijos vietoje spaudziamajj
tvarstj. Jis buvo pradétas atlaisvinti prag¢jus 4 valandoms po procediiros ir
toliau po truputj atlaisvinamas iki tol, kol jj buvo saugu visiskai nuimti.

Visos komplikacijos buvo stebimos kliniSkai, patvirtintos specialisto ir/
arba instrumentiniu tyrimu. Hematoma apibréZiama kaip apfiuopiama mase,
kurios skersmuo didesnis nei 3 cm, iSmatuota matavimo juosta naudojant
EASY (Early Discharge after Transradial Stenting of Coronary Arteries Stu-
dy) hematomos vertinimo skale [156,157]. Pagal ja pirmas laipsnis — pavir-
Sin¢ hematoma 5 cm ilgio nuo punkcijos (prieigos) vietos. Antras laipsnis —
10 cm hematoma su vidutine raumeny infiltracija. Trecias laipsnis — dilbio he-
matoma su raumeny infiltracija Zemiau alkiinés. Ketvirtas laipsnis — hemato-
mos iSplitimas vir$ alktinés. Penktas laipsnis — reikalauja skubaus chirurginio
gydymo ir vadinamas suspaudimo sindromu. Priklausomai nuo hematomos
laipsnio, pacientams buvo paskirtas gydymas pagal ligoninés Kardiologijos
skyriaus vietinj to laiko protokola.

Rankos purpura (echimoz¢) — rankos odos spalvos pakitimas po hemosta-
z¢s po PVAI procediiros. Rankos patinimas apibréziamas kaip rankos patini-
mas po hemostazeés.

3.4.6. Vertinimo rodikliai

Pirminiai baigties taskai buvo jvertinti procediiros metu ir pragjus 2, 12,
24 ir 48 valandoms, 1 savaitei bei 1 mén. ir 3 mén. po procediiros. Pagrin-
dinis vertinamas rodiklis buvo prieigos vietos skausmo paplitimas, pobiidis
ir skausmo intensyvumas per steb¢jimo laikotarpj. Skaitmeniné skausmo in-
tensyvumo vertinimo skalé (SAS, 0-10) pasirinkta skausmo intensyvumui
vertinti. Skausmo pobiidis paliktas vertinti paciam pacientui, o pagalbai buvo
pateikti keli skausmazodziai (duriantis, maudziantis, deginantis) ir galimybé
jrasyti savo patiriamg apibiidinima bei pasirinkimag ,.kita“.

Antriniai baigties taskai ir vertinami rodikliai buvo prieigos vietos komp-
likacijos ir neuropatinis skausmas, vertintas pagal DN4 klausimyng (2 prie-
das). DN4 klausimynas taikytas esant spaudziamajam tvarsciui po 2 valandy
po PVAI ir nuémus tvarstj per 1 valandos laikotarpj. Taip vertinta skausmo
katastrofizavimo skalé (3 priedas).
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Neuropatinis skausmo buvimas vertintas remiantis neuropatinio skausmo
diagnostiniais kriterijais (parengtais IASP neuropatinio skausmo interesy
grupées eksperty) [31]:

1. Skausmas atitinka topografinj neuroanatominj inervacijos plota.

2. Anamnez¢, leidzianti jtarti periferinés ar centrinés somatosensorinés

nervy sistemos dalies pazeidima.

3. Bent vienas neurologinis tyrimas, patvirtinantis neuroanatomj pazeidi-

ma.

4. Tyrimas, jrodantis ligos ar nervy sistemos pazeidimo, sukelian¢io neu-

ropatinj skausmg, buvima.

Tikras neuropatinis skausmas yra tada, kai yra 1, 2, 3 ir/arba 4 kriterijai.
Tikétinas neuropatinis skausmas yra tada, kai yra 1, 2 bei 3 arba 4 kriterijai.
Galimas neuropatinis skausmas yra tada, kai yra 1, 2 kriterijai. Biitina sglyga
neuropatiniam skausmui diagnozuoti yra sensorinés neuropatijos tiesioginiy
ir netiesioginiy pozymiy buvimas. Sio tyrimo metu neuropatinis skausmas
buvo tikétinas, kai DN4 buvo > 4, klinikinio objektyvaus tyrimo metu buvo
pastebétas skausmo plitimas palei paveikto nervo dermatoma [31].

Neuropatinio skausmo komponentas buvo vertintas pasitelkus DN4 skale
ir klinikiniu tyrimu prie paciento lovos. Pirmas vertinimas buvo hemostazés
metu, po 2 val. po PVAI, ir pakartotas nuémus spaudziamajj tvarst;.

3.5. Statistiné analizé

Duomeny analizé buvo atlikta naudojant SPSS (angl. Statistical Packa-
ge for Social Science) statisting programing jrangg v. 20.0 IBM ir Microsoft
Office Excel 2010.

Duomenims apraSyti buvo taikytos Sios statistinés charakteristikos. Nor-
maliai pasiskirste tolygieji kintamieji (n) buvo pateikti kaip vidurkis + SD ir
palyginti naudojant Student t testa. Kategoriniai duomenys buvo pateikti kaip
mediana — tarpkvartilinis intervalas, minimali, maksimali reikSmés, procen-
tiné dalis — ir statistiSkai patikrinti naudojant Chi kvadrato (y?) arba Fisher ir
Mann-Whitney testa, kur buvo tinkama.

Prieigos vietos skausmo prognoziniams veiksniams ir prognoziniams mo-
deliams nustatyti buvo taikoma vienmatés tiesinés logistinés regresijos ana-
lizé.

Rysys tarp kintamyjy buvo jvertintas Spearmano koeficiento analize. Ko-
reliacija tarp kintamyjy buvo jvertinta pagal reikSmes, pateiktas 3.5.1 lentelé-
je. Visi skirtumai buvo laikomi statistiSkai reikSmingais, kai p < 0,05.
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3.5.1 lentelé. Spearman koeficiento reiksmés interpretacija

Koeficiento reik§mé RySio stiprumas
0-0,29 Silpnas
0,3-0,69 Vidutinis
0,7-1,0 Stiprus

Daugiamaté¢ dispersiné analizé¢ (MANOVA) buvo naudojama atvejo
kontrolés tyrime siekiant nustatyti, ar per steb¢jimo laikotarpj buvo kokiy
nors skirtumy tarp nepriklausomy grupiy pagal skausmo intensyvumo vidur-
kius. Atvejo kontrolés tyrimo duomeny analizé buvo atlikta pagal protokola
(,,per-protocol”). Visi skirtumai laikyti statistiSkai reikSmingais, kai p mazes-
nis nei 0,05. Rizikos vienetai apskaiciuoti pagal rySio stiprumg. Nominalis
kintamieji jvertinti naudojant kontingencijos koeficienta, o ranginé skal¢ —
Kendall tau-c. D¢l gausaus kintamyjy skaiCiaus ir daugybiniy palyginimy,
siekiant kontroliuoti I riiies klaidos rizika, buvo taikyta Bonferroni korekcija.
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4. TYRIMO REZULTATAI

4.1. Perspektyvus stebimasis tyrimas: prieigos skausmo paplitimo ir
rizikos veiksniy vertinimas

4.1.1. Bendra tiriamyju charakteristika

I§ viso j tyrimg buvo jtraukta 210 pacienty pries PVAIL 19 proc. (n =41)
pacienty pasalinta i§ tyrimo, nes buvo pasirinkta $launinés arterijos prieiga.
Steb¢jimo metu (n = 169) netekta 8 pacienty, nes nebuvo galimybés su jais
susisiekti telefonu. Pacienty (n = 161) klinikinés ir procediirinés charakteris-

tikos pateiktos 4.1.1 lentel¢je.

4.1.1 lentelé. Klinikiniai ir su procediira susije rodikliai

Kintamieji | n, % ar vidurkis + SD
Klinikinés charakteristikos
Lytis, moteris 63 39,1 %
Amzius (metai) 66,2 + 10,59
Cukrinis diabetas 27 16,8 %
Dislipidemija 92 57,1 %
Arteriné hipertenzija 127 78,9 %
Rieso tunelinis sindromas prie§ PVAI 5 3,1 %
ISL vidurkis (metai) 10,63 + 11,07
Depresija 2 1,2%
Reumatoidinis artritas 4 2,5 %
Kiino masés indeksas (kg/m?) 28,62+4,77
Rikymas 50 31,1 %
Baimé pries PVAI 35 21,7 %
Prieigos vietos skausmas prie§ PVAI 5 3,1 %
Procediira

Procediiros trukmés vidurkis (minutés) 35,02 £24,63
Spaudziamojo tvars¢io nuémimo laiko vidurkis (valandos) 6,74 £ 1,77
Pirmg kartg atlikta PVAI 96 59,6 %
PVAI procediiros atlikimas daugiau nei viena karta 65 40,4 %
Prieigos vietos komplikacijos 46 28,6 %
Arterinis kraujavimas 15 9,3 %
Hematoma 43 26,7 %
Neuropatija 3 1,9 %
Infekcija 0 0%
Arterijos trombozé 0 0%
Pseudoaneurizmos susiformavimas 0 0 %
Arterioveniné fistulé 0 0 %
Rankos tinimas taikant hemostazés priemones 107 66,5 %

ISL- iSeminé Sirdies liga; PVAI — perkutaniné vainikiniy arterijy intervencija.
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Visi pacientai sirgo ISL, kurios vidutiné trukmé buvo 10 mety. Dauguma
pacienty buvo vyriskos lyties pacientai. Cukrinis diabetas, hipertoniné liga
bei dislipidemija sudaré¢ didZiausig gretutiniy ligy dalj. Vidutinis tiriamyjy
amzius — 66 metai.

4.1.2. Skausmo vystymasis ir 1étinj skausma prognozuojantys
veiksniai

Skausmo per¢jimas i$ iminés biiklés ] lIéting parodytas 4.1.2.1 paveiksle.
Skausmo plitimas iSkart po procediiros buvo 29 proc., po to per 2 valandas
padidéjo iki 54 proc. ir sumazejo iki 3,7 proc. (6 pacientams) pra¢jus 3 méne-
siams po PVAL Sie 6 pacientai prane$é¢ apie nuolatinj skausmg per pirmas 2
dienas po intervencijos. 2/6 pacienty nejauté skausmo praéjus 48 valandoms
po PVALI, taciau po 3 ménesiy visi $eSi pacientai jauté prieigos vietos skaus-
ma.

60 %
50 %
40 %
30 %
20 %

10 %

3, 7%
0%
0 val. 2 val. 12 val. 24 val. 48 val. po 3 ménesiy

4.1.2.1 pav. Uminio skausmo peréjimas j létinj procesq po PVAI: prieigos
vietos skausmo po PVAI pasireiskimas per 3-jy ménesiy stebéjimo laikotarpj

Pacienty buvo papraSyta apibiidinti patiriamg skausmg. Jie vartojo Siuos
raktazodzius: duriantis, maudziantis, deginantis, bukas, nemalonus. Skaus-
mo paplitimas per 3-jy ménesiy stebéjimo laikotarpj pavaizduotas 4.1.2.2 pa-
veiksle.
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3 mén.

1 mén.

1 savaité

48 val.

24 val.

12 val.

2 val.

|

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

B Nemalonus [ Duriantis [ Maudziantis B Deginantis B Bukas

4.1.2.2 pav. Skausmo pobudzio pasiskirstymas (%) laike po PVAI

Dazniausiai skausmas buvo apibidinamas kaip bukas (60—80 %); per vi-
sus steb¢jimo laikotarpius pacientai nurod¢, jog jauté duriantj skausma; retes-
nis buvo deginantis ir nemalonus skausmas.

Norint nustatyti galimus @iminio skausmo po PVAI prognozuojancius
veiksnius, buvo iSanalizuoti demografiniai ir su procediira susij¢ veiksniai.
Nustatyta, kad pagrindiniai nuosekliis iminj skausmg prognozuojantys veiks-
niai buvo prieigos vietoje jvykusios komplikacijos po PVAI, hematoma ir
bendras prognozuojanéiy veiksniy skaiGius (4.1.2.1 lentelé). Sie veiksniai
buvo susij¢ su 2—8 kartus didesne fiminio skausmo tikimybe per 2-48 va-
landas po PVAI (p <0,05). Be to, labai ankstyvose stadijose po PVAI (po
2—12 valandy) arterinis kraujavimas i8 prieigos vietos ir rankos patinimas po
hemostazés buvo labai susije su iminio skausmo buvimu.
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4%

4.1.2.1 lentelé. Prieigos vietos uminio skausmo po PVAI rizikos veiksniai

Skausmo vystymasis

Veiksnys po 2 val. po 12 val. po 24 val. po 48 val.
SS | 95% PI p SS | 95% PI p SS | 95% PI p SS | 95% PI p

Amzius 1,00 | 0,98-1,03 | 0,601 | 1,00| 0,97-1,04 | 0,553 [0,98| 0,95-1,02 | 0,560 [0,97]0,93-1,02 | 0,335
Lytis (moteris) 2,50 | 1,23-5,08 | 0,011 | 1,67] 0,83-3,36 | 0,147 [2,33] 0,93-5,83 | 0,070 | 2,64 0,86-8,08 | 0,088
Baimé prie§ PVAI 4,53 | 1,84-11,14 | 0,001 [3,63] 1,66-7,93 | 0,001 | 1,33] 0,51-3,47 | 0,556 |0,75|0,20-2,79 | 0,673
Procediiros trukmé 0,99 | 0,98-1,01 | 0,697 |1,00] 0,98-1,01 | 0,895 | 1,01 | 0,99-1,02 | 0,169 |1,00|0,98-1,02 | 0,717
gi\lfs‘lp“’cedﬁm skai- | 79 | 042-1.50 | 0485 | 123 0.64-2.35 | 0,525 [0.85|0361-1.99 | 0709 |0.79 | 027-2.27 | 0.667
Hemostatinio tvars€io | o g¢ | 93 1 034 | 0,500 | 1,00 | 0,95-1,05 | 0.977 | 1,01 | 0,94-1.08 | 0.737 |0,99 | 0,92-1.08 | 0,979
nuémimo trukmé
Komplikacijospo | ¢ ce 15 80 15.89 | <0,001 | 4,34 | 2,06-9.13 |<0,001|6,18 | 2.44-15.66 | <0,001 | 7,74 |2.45-24.43| < 0,001
PVALI prieigos vietoje
Prieigos vietos arteri- |4 5411 79 11223| 0,012 |3.56 | 1,13-11.23 | 0,030 | 1.41 | 0.35-5.58 | 0.625 |0.60 | 0.17-3.10 | 0,545
nis kraujavimas
Hematoma 340 1,53-7,53 | 0,003 [2,67] 1,27-5,58 | 0,009 | 6,05 2,35-15,57 | <0,001 | 6,85 [2,17-21,60| 0,001
Rankos tinimas dél | 3 19| | 60 632 | 0,001 |3,53| 1,64-7.58 | 0,001 [1.99| 0,75-530 | 0,165 | 1,80 | 0.55-5.84 | 0,328
hemostazés

ISL — i$eminé girdies liga; PVAI — perkutaniné vainikiniy arterijy intervencija, SS — $ansy santykis, PI-pasikliautinas intervalas.




Pazymeétina, kad spaudziamasis tvarstis punkcijos vietoje buvo laikomas
tvirtai 6,74 (£ 1,77) val. po intervencijos. Baime prie§ PVAI procediirg taip
pat turéjo tam tikra prognozing vert¢ iminiam skausmui, bet tik 12 valandy
po procediiros.

Norédami iSsiaiskinti, ar skausmo buvimas skirtingais steb€jimo momen-
tais turi prognozavimo potencialg skausmo islikimui ateityje, apskai¢iavome
koreliacijos matricg (4.1.2.2 lentelé). Rezultatai rodo, kad per visg tyrimo
laikotarp; skausmo intensyvumo koreliacijos skirtingais laitko momentais
buvo vidutinés (0,32 ir didesnés). Taciau buvo tendencija, kad gretimy laiko
momenty koreliacijos buvo stipresnés (0,6-0,7 lygiai). Létinis skausmas sti-
priausiai koreliavo su skausmo intensyvumu pra¢jus 24 valandoms po proce-
diros (tai yrar = 0,47).

4.1.2.2 lentelé. Prieigos vietos skausmo intensyvumo sqsaja per stebéjimo
laikotarpj po PVAI: Spearmano koreliacija

Laikas po PVAA 0 val. 2 val. 12 val. 24 val. 48 val. 3 mén.
0 val. - 0,47 0,37 0,37 0,40 0,30
2 val. 0,47 - 0,70 0,49 0,36 0,26
12 val. 0,37 0,70 - 0,58 0,43 0,32
24 val. 0,37 0,49 0,58 - 0,71 0,47
48 val. 0,40 0,36 0,43 0,71 - 0,38
3 ménesiai 0,30 0,26 0,32 0,47 0,38 -

Pastaba: PVAI- perkutaniné vainikiniy arterijy intervencija, visi p < 0,001.

Taip pat analizavome galimus prieigos vietos skausmo pasireiskimo po 3
ménesiy prognozavimo veiksnius. Cia jtraukéme iuos veiksnius: demografi-
nis profilis, gretutinés ligos, su procedira susij¢ rodikliai ir tminio skausmo
charakteristikos. Tyrimo rezultatai parodé, kad stipriausias ir nuosekliausias
skausmo po 3 meénesiy iSsivystymo prognozavimo veiksnys buvo @iminis
skausmas po PVAI procediiros — pradedant skausmu iskart po procediiros ir
baigiant 48 val. po jos (4.1.2.3 lentel¢). Uminio skausmo buvimas stipriau
prognozavo skausmo po 3 ménesiy pasireiskima, jei jis buvo matuojamas
pragjus 24 val. ir 48 val. po procediiros (Sansy santykis atitinkamai 48,7 ir
23,5), nors ankstesnis timinis skausmas po procediiros taip pat buvo reiks-
mingai susijes su skausmo iSsivystymu po 3 ménesiy (p <0,05). Uminio
skausmo intensyvumas buvo nuoseklus skausmo po 3 ménesiy pasireiSkimo
prognozavimo veiksnys, didinantis tikimybe 2,56-3,58 karto (p <0,05) uz
kiekvieng papildomg intensyvumo tasko padidéjima (diapazonas nuo 0 iki 5).
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4.1.2.3 lentelé. Prognoziniai veiksniai, nuspéjantys prieigos vietos skausmo
virtimg létiniu procesu

Veiksnys Ivertis SS 95% PI )
AmZius metai 1,00 0,93-1,09 0,825
Lytis moteris 3,64 0,57-23,46 0,174
KMI 25-29,99 | 0,62 0,84-4,60 0,642
30+ 0,68 0,09-5,11 0,714
Rikymas yra 0,42 0,04-4,10 0,460
ISL yra 0,60 0,34-1,07 0,085
Cukrinis diabetas yra 5,77 1,07-31,08 0,041
Arteriné hipertenzija yra 1,34 0,15-11,9 0,791
Dislipidemija yra 0,74 0,15-3,82 0,725
Kitos gretutinés ligos yra 0,46 0,05-4,29 0,499
Baimé pries PVAI yra 1,83 0,32-10,49 0,493
PVAI anamnezéje taip 0,73 0,12-4,10 0,717
Procediiros trukmé minutés 1,01 0,99-1,03 0,129
Hemostazinio tvars¢io nuémimo laikas minutés 0,95 0,84-1,09 0,522
Prieigos vietos komplikacijos po PVAI yra 5,66 | 0,95-33,75 0,057
Arterinis kraujavimas prieigos vietoje yra 1,96 | 0,19-19,30 0,561
Hematoma yra 6,48 1,06-39,65 0,043
Neuropatija yra 19,93 | 1,27-312,32 0,033
Rankos tinimas dél hemostazinio tvars¢io yra 0,99 0,18-5,64 0,991
Prieigos vietos skausmas
Iskart po PVAI yra 14,60 | 1,63—-130,27 0,016
Po 2 val. yra - — —
Po 12 val. yra 17,21 | 1,59-185,27 0,019
Po 24 val. yra 48,74 | 4,87-487,2 0,001
Po 48 val. yra 23,46 | 3,81-144,1 0,001
Skausmo intensyvumas
I8kart po PVAI ZAS 3,30 1,65-6,60 0,001
Po 2 val. 7AS 2,56 | 1,15-5,73 0,022
Po 12 val. 7ZAS 3,02 1,70-5,39 < 0,001
Po 24 val. ZAS 3,58 1,90-6,74 < 0,001
Po 48 val. ZAS 2,89 1,72-4,87 <0,001

KMI — kiino masés indeksas; ISL — i§eminé $irdies liga; PVAI — perkutaniné vainikiniy ar-
terijy intervencija; ZAS — Zodiné skausmo intensyvumo skalé (0 — néra skausmo, 1 — mazo
intensyvumo, 2 — vidutinis, 3 — stiprus, 4 — labai stiprus ir 5 — -nepakeliamas); SS — Sansy
santykis; PI — pasikliautinasis intervalas.

Be su skausmu susijusiy rodikliy, buvo dar trys veiksniai, reikSmingai pro-
gnozuojantys skausmo tapimg létiniu. Tai buvo prieigos vietos plaStakos neu-
ropatijos (virSutinés galiinés periferiné su prieigos vieta susijusi neuropatija)
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issivystymas (SS =19,93), hematoma (SS = 6,48) ir diabetas (SS = 5,77).
Reikia pazyméti, kad prieigos vietos komplikacijos po PVAI pasieke ribine
reik§me létinio skausmo atveju, kai SS = 5,66 (p = 0,057). Visi kiti analizuoti
rodikliai nebuvo reikSmingai susij¢ su skausmo iSsivystymu praé¢jus 3 méne-
siams po PVAI (4.1.2.3 lentelé).

4.1.3. Skausmo mal§inimas

Skausma malSinant] vaistg paskyré gydantis gydytojas, kai pacientas skun-
dési prieigos vietos skausmu. Gydytojo paskyrimo lape nurodyta, kad vaistas
paskiriamas ,,pagal poreiki“. Skausmo intensyvumo ir skausmo mal§inimo
per 3 ménesiy laikotarpj santrauka pateikta 4.1.3.1 lenteléje. Skausmo mal-
Sinimas per jvairius laiko momentus buvo paskirtas 9-24 proc. visy pacienty
po atliktos PVAI. Dazniausiai buvo vartojami NVNU (ketoprofenas ir ibu-
profenas), keliais atvejais buvo skirti stipriis opioidai (10 mg morfino j veng).
Paskyrus medikamentinj skausmo malSinimo biida, pacientams skausmas pa-
lengvéjo — nuo 50 iki 100 proc., visy skausmg malSinanciy pacienty (4.1.3.1
lentelé).

4.1.3.1 lentelé. Prieigos vietos skausmo intensyvumas ir jo valdymas po PVAI

Laikas po Skausmo inten- Skausmo Vartoti §'k‘2.1usmo suma-
PVAI syvumas (ZAS), | valdymas, medikamentai Zéjimas > 50 %,
mediana (IQR) n (%) n (%)
0 val. 2 (2-3) 8(17,4) NVNU 5(62,5)
2 val. 2 (1-2) 8(9,2) NVNU 5(62,5)
12 val. 2 (1-3) 7(11,3) NVNU 6 (85,7)
NVNU, stipris
24 val. 2(1-3) 4 (14,8) opioidiniai 2 (50,0)
analgetikai
48 val. 2 (1-4) 4 (23,5) NVNU 3 (75,0)
Po 3 mén. 1,5 (1-3) 1(16,7) NVNU 1 (100,0)

PVAI — perkutaniné vainikiniy arterijy intervencija; ZAS — Zodiné skausmo intensyvumo
vertinimo skalé (1 — lengvas, 2 — vidutinis, 3 — stiprus, 4 — labai stiprus ir 5 — nepakeliamas);
IQR — tarpkvartilinis plotis (angl. interquartile range); NVNU — nesteroidiniai vaistai nuo
uzdegimo.
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4.2. Atsitiktiniy im¢iy kontrolinojamas tyrimas: daugiamodalinis
prieigos vietos skausmo valdymas

4.2.1. Bendra tiriamyjy charakteristika

I tyrima i§ viso buvo jtraukti 157 pacientai. 13 proc. (n = 20) pacienty buvo
pasalinta i§ tyrimo dél kriterijy neatitikimo (n = 7), dél numatyto operacinio
gydymo po PVAI (n =4) ir d¢l pasirinktos kitos prieigos vietos intervenci-
jai (n=9). Atsitiktin¢je atrankoje dalyvavo 137 pacientai. 4 dalyviai buvo
prarasti per tyrimo steb¢jimo laikotarpj (dél neZinomy priezas¢iy nepavyko
susisiekti telefonu).

Tiriamyjy imtj sudaré 66 proc. vyry ir 34 proc. motery. Vidutinis pacienty
amzius kontrolingje (KG) grupéje buvo 64,1 m. (= 10,5) ir tiriamojoje (TG)
grupéje 64,6 (+ 12,3) mety. KG pacientai sirgo ISL vidutinigkai 3 metus,
o TG — 4 metus. 60 proc. atvejy dél stabilios kriitinés anginos buvo atlikta
PVAL 40 proc. atvejy procediira buvo atlikta pirmg karta. Pacienty klinikinés
ir procediirinés charakteristikos pateiktos 4.2.1.1 lenteléje.

4.2.1.1 lentelé. Tiriamosios imties demografinés ir klinikinés charakteristikos

Kontroliné grupé| Tiriamoji grupé
Klinikinés charakteristikos n =68 n =65 p
n (%) ar vidurkis £SD

Lytis (moteris) 23 (33,8) 22 (33,8) 0,988
Kino masés indeksas (kg/m?2) 28,89 £ 6,05 29,19 + 4,49 0,241
Amziaus vidurkis (metai) 64,10 + 10,50 64,63 + 12,25 0,301
ISL sirgimo laiko vidurkis (metai) 3,28+ 5,20 4,39+ 5,58 0,127
Arteriné hipertenzija 61 (89,7) 59 (90,8) 0,836
Diabetas 9(13,2) 11 (16,9) 0,552
Rieso tunelinis sindromas 0 1(1,5) 0,305
Rikymas 20 (29,4) 20 (30,8) 0,865
Dislipidemija 41 (60,3) 38 (58,5) 0,836
Depresija 1(1,5) 1(1,5) 0,974
Reumatoidinis artritas 2(2,9) 23,1 0,963
Kitos gretutinés ligos 22 (32,4) 30 (46,2) 0,079
Vainikiniy arterijy ligos radiniai prie§
procedura:

Nezinoma 46 (67,6) 38 (58,5)

Vainikiniy arterijy pazaidos néra 1(1,5) 2(3,0)

Vienos kraujagyslés liga 7(10,3) 5(71,7) 0,219

Dviejy kraujagysliy liga 4(5,9) 12 (18,5)

Daugelio kraujagysliy liga 10 (14,7) 8(12,3)
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4.2.1.1 lentelés tesinys

n =68

Kontroliné grupé

Tiriamoji grupé
n =65

Klinikinés charakteristikos D
n (%) ar vidurkis £SD
Procediira

Diagnostika 5(7.4) 3 (4,6)
Stabili kriitinés angina 46 (67,6) 40 (61,5)
Nestabili kriitinés angina 11 (16,2) 13 (20,0) 0,347
STEMI 4(5,9) 2(3,1)
NSTEMI 2(2,9) 7 (10,8)
Procediira atlikta:
Pirmg kartg 44 (64,7) 35(53,8) 0221
Antra kartg ir daugiau 24 (35,3) 30 (46,2) >
Procediiros trukmé (minutés) 34,57 £ 20,33 34,80 +£20,74 0,826
Vainikiniy arterijy ligos radiniai po
procediiros:

Vainikiniy arterijy pazaidos nerasta 22 (32,8) 24 (37,5)

Vienos kraujagyslés liga 12 (17,9) 11 (17,2) 0.567

Dviejy kraujagysliy liga 18 (26,9) 11 (17,2) ’

Daugelio kraujagysliy liga 15(22,4) 18 (28,1)
Implantuotas stenty skaicius:

0 36 (53,7) 41 (65,1)

1 18 (26,9) 13 (20,6)

2 9(13,4) 8 (12,7) 0,546

3 3 (4,5) 1(1,6)

4 1(1,5) 0
Sistolinis arterinis kraujo spaudimas* 150,6 £27,12 154,35 £ 22,18 0.127
(mm Hg) >
Diastolinis arterinis kraujo spaudimas* 79,56 + 12,71 78,28 +£ 9,25 0.978
(mm Hg) '
SSD* (k./min.) 72,51 + 12,17 72,23 £ 13,75 0,799

Vaistai

Nitroglicerino naudojimas per PVAI 16 (55,2) 22 (73,3) 0,144
Antiagreganty/Antikuagulianty naudoji- 26 (38,2) 33 (50,8) 0.145
mas prie§ PVAA >
Tikagreloras 34,4 6(9,2)
Klopidogrelis 5(7,4) 3(4,6)
Aspirinas 12 (17,6) 16 (24,6) 0,594
Aspirinas ir klopidogrelis 22,9 3(4,6)
Antikuaguliantai 4(5,9) 5(7,7)

PVAI — perkutaniné vainikiniy arterijy intervencija; MISSTP — su ST segmento pakilimu
miokardo infarktas; MIBSTP — be ST segmento pakilimo miokardo infarktas; SSD — §irdies
susitraukimy daznis; * rodikliai matuoti prie§ stipininés arterijos punkcija.
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4.2.2. Skausmo valdymas

Tiriamosios grupés pacientai buvo gydomi pagal sudaryta protokola, o
kontrolinés —,,pagal poreiki“. KG pacienty ,,pagal poreikj“ rezimas buvo toks:
procediiros metu 0,9 proc. (n = 1) vartojo stipry opioidg (morfing j veng), is-
kart po PVAI 1,5 proc. (n =2) gavo NVNU (ketoprofeno i veng) ir stipry
opioida (morfing i veng). Po 2 val. po PVAI intervencijos 6,8 proc. (n=9)
vartojo NVNU (n = 7) ir stiprius opioidus (n = 2). Po PVAI praéjus 12 val.
6 proc. pacienty buvo paskirti tik NVNU (ketoprofenas | vena), o po 24 val.
skausma malSinanc¢iy vaisty nebuvo skirta. Steb¢jimo laikotarpiu nepastebéta
jokio paskirty NVNU (nei KG, nei TG) Salutinio poveikio. Svarbu paminéti,
kad pacientai jauté pykinima ir vémima, kai buvo vartojami stipriis opioidai.

Skausmui malSinti ir vietinei komplikacijai (hematomai) gydyti abiejy
grupiy pacientams pagal poreikj buvo taikytos vietinés priemonés (ledas,
heparino natrio druskos gelis). Bendrai vietinés priemonés buvo taikytos 20
pacienty; 18 jy KG —45,0 proc., o TG — 55,0 proc. (p = 0,552). Tiksli informa-
cija pateikta 4.2.2.1 lenteléje.

Lentelé 4.2.2.1. Vietiniy priemoniy panaudojimas po PVAA prieigos vietos
srityje

Vietinés priemonés Kontr&l)n(llfle)grupe Tlrla?/:)ogl ;grupe »
Saltis (ledas) 4,4 (3) 4,6 (3)
Heparino natrio druskos gelis 5,9 (4) 10,8 (7) 0,724
Taikytos abi priemonés 2,9 (2) 1,5 (1)

4.2.3. Prieigos vietos skausmo pasiskirstymas grupése

Prieigos vietos skausmo plitimas per 3 ménesiy steb¢jimo laikotarpj ma-
z¢jo. Didziausias skausmo taskas buvo iSkart po procediiros (KG — 60 proc.,
TG — 48 proc.), po 2 val. (KG — 79 proc., TG — 65 proc.) ir po 12 val. (KG -
59 proc., TG — 43 proc.). Maziausias taskas per steb¢jimo laikotarpi buvo po
3 ménesiy (KG — 4,4 proc., TG — 1,5 proc.). StatistiSkai reikSmingas skirtu-
mas tarp grupiy buvo praéjus 24 val., 48 val., 1 savaitei ir 1 ménesiui po pro-
cediiros. Prieigos vietos skausmo paplitimas tarp grupiy pavaizduotas 4.2.3.1
paveiksle.
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4.2.3.1 pav. Vietos prieigos skausmo pasiskirstymas tarp tiriamyjy grupiy

stebéjimo laikotarpiu

PVAI — perkutaniné vainikiniy arterijy intervencija; KG — kontroliné grupé; TG — tiriamoji
grupé. *p =0,005; **p <0,001; {p =0,042; 1ip =0,017.

Skausmo pobiidis grupése statistiSkai reikSmingai nesiskyre (4.2.3.1 len-
telé). Per pirmas 24 valandas vyraujantys pacienty vartoti skausmazodziai
buvo: maudziantis, deginantis, duriantis, verziantis, dilg¢iojantis. Nuo 48 va-
landos atsiranda tokie skausmo apibiidinimai: nemalonus, Saudantis skaus-
mas. Po trijy ménesiy vyravo tik maudziantis ir dilg¢iojantis skausmas.

4.2.3.1 lentelé. Skausmo pobiidzio pasiskirstymas kontrolinéje ir tiriamojoje

grupés
Sekimo Skausmo pobiidis | Kontroliné grupé Tiriamoji grupé
periodas | (skausmaZodZiai) % (n) % (n) p
Maudziantis 51,9 (28) 58,1 (25)
Deginantis 74 4) 11,6 (5)
2 val. Duriantis 1,9 (1) 2,3 (1) 0,780
Verziantis 9,3 (5) 4,7 (2)
Dilgciojantis 29,6 (16) 23,3 (10)
Maudziantis 65,0 (26) 71,4 (20)
Deginantis 2,5(1) 0(0)
12 val. |Duriantis 2,5(1) 0(0) 0,510
Verziantis 2,5 (0) 0(0)
Dilgciojantis 27,5 (11) 28,6 (8)
Maudziantis 78,6 (22) 50,0 (6)
Deginantis 7,1 (2) 0(0)
24 val. Duriantis - - 0,043
Verziantis - -
Dilgciojantis 14.3 (4) 50,0 (6)
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4.2.3.1 lentelés tesinys

Sekimo Skausmo pobiidis | Kontroliné grupé Tiriamoji grupé
periodas | (skausmaZodZiai) % (n) % (n) p
Maudziantis 71,4 (15) 0(0)
Deginantis - -
48 val. | Duriantis 4,8 (1) 0(0) 0,372
Nemalonus 4,8 (1) 0(0)
Dilgciojantis 19,0 (4) 0 (0)
Maudziantis 70,6 (12) 42,9 (3)
Deginantis 5,9 (1) 0(0)
... |Duriantis 5,9 (D) 0(0)
Lsavaite |y clonus 5.9 (1) 14,3 (1) 0,245
Dilgciojantis 5,9 (1) 42,9 (3)
Saudantis 5,9 (1) 0(0)
Maudziantis 68,8 (11) 100,0 (5)
Deginantis 6,3 (1) 0(0)
1 ménesis | Duriantis - - 0,204
Verziantis - -
Dilgciojantis 25,0 (4) 0 (0)
Maudziantis 66,7 (2) 100,0 (1)
Deginantis - -
3 ménesiai | Duriantis - - 0,410
Verziantis - -
Dilgciojantis 33,3 (1) 0(0)

Per stebéjimo laikotarpj prieigos vietoje skausmo intensyvumo skalés
vidutiniai balai buvo statistiSkai reikSmingai didesni kontrolinéje grupéje
(Wilks’A = 0,84 F (7,125)=3,37, p =0,002). Didziausias skausmo intensy-
vumo taskas buvo po 2 val. (TG — 2,17 + 2,07; KG — 3,53 £ 2,69) po PVAI
procediiros, o maziausias — po 3 ménesiy (TG — 0,02 £ 0,12; KG - 0,09 +
0,45). Skausmo intensyvumo kitimas per laikg ir skirtumas tarp grupiy pa-
vaizduotas 4.2.3.2 paveiksle.
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4.2.3.2 pav. Daugiamatés dispersinés analizés palyginimas, rodantis
skausmo intensyvumo matavimy vidurkius tarp grupiy (kontrolinés ir
tiriamosios) per 3 ménesiy laikotarpj
X asis (1 faktorius) rodo laikg, kada buvo matuojamas skausmo intensyvumas (SAS 0-10)
(1 —po procediiros, 2 —po 2 val., 3 —po 12 val., 4 — po 24 val., 5 — po 48 val., 6 — po vienos sa-
vaités, 7 — po vieno meénesio, 8 — po 3 ménesiy). Y asis rodo skausmo intensyvumo vidutinius
taskus. Wilks’A = 0,84 F (7,125) = 3,37, p=0,002. TG — tiriamoji grupé; KG — kontroliné
grupé; SAS — skaitmeniné skausmo intensyvumo vertinimo skalé.

Siekiant nustatyti kliniskai reikSminga prieigos vietos skausmo paplitimo
skirtuma tarp tiriamosios ir kontrolinés grupiy, skausmo intensyvumas buvo
suskirstytas ] pogrupius (SAS): < 4/10 baly ir > 4/10. Tiriamojoje grupéje
prieigos vietos skausmo paplitimas buvo mazesnis skausmo intensyvumo
>4/10 baly pogrupyje. Todél po 12 val. tirlamojoje grup€je niekam nepasi-
reiSké skausmo intensyvumas > 4/10 baly (4.2.3.2 lentel¢).

53



4.2.3.2. lentelé. Prieigos vietos skausmo intensyvumo paplitimas tarp grupiy,
kai skausmo intensyvumo pogrupiai: <4/10, > 4/10

Skausmo intensy- <4/10 > 4/10
vumas (SAS)
Tyrimo Kontrol'iné Tiriamf)ji Kfmtroli.- Tiriam9ji p
sekimo periodas grupé grupé né grupé grupé
n (%)
Po PVAI 51(75,0) | 56(86,2) | 17(25,0) | 9(13,8) 0,105
2 val. 46 (67,6) | 58(89,2) | 22(32,4) | 7(10,8) 0,003
12 val. 55(80,9) | 65(100) | 13 (19,1) 0 < 0,001
24 val. 64 (94,1) | 65(100) 4(5,9) 0 0,047*
48 val. 65 (95,6) | 65(100) 3(4,4) 0 0,087
1 savaité 62 (91,2) | 65(100) 6 (8,8) 0 0,028
1 ménesis 64 (94,1) | 65(100) 4(5,9) 0 0,047**
3 ménesiai 68 (100) 65 (100) 0 0 -

SAS — skaitmeniné skausmo intensyvumo vertinimo skal¢; PVAI — perkutaniné vainikiniy
arterijy intervencija; C — kontingencijos koeficientas. *C — 0,170, **C — 0,170.

Per vieno ménesio steb¢jimo laikotarpj prieigos vietos skausmo intensy-
vumo > 4/10 baly paplitimas kontrolin¢je grup¢je buvo 32,4—4.4 proc. Di-
dziausias > 4/10 pogrupyje skausmo intensyvumo paplitimo taskas buvo po 2
val. (32,4 proc.) po PVAI, o maziausias — po 48 val. (4,4 proc). Prieigos vietos
skausmo intensyvumas po 3 ménesiy abiejose grupése buvo < 4/10.

4.2.4. Prieigos vietos komplikacijos po PVAI

Su prieigos vieta susijusios komplikacijos po PVAI yra pateiktos 4.2.4.1
lentel¢je. Komplikacijy paplitimas tarp grupiy nesiskyré. Rankos patinimas
po hemostazés buvo iSimtinai statistiSkai reikSmingai didesnis tiriamojoje
grup¢je (KG — 50 proc. (n =34); TG — 72,3 proc. (n =47), p = 0,008). Pati-
nimo i$nykimo laikas (val.) buvo trumpesnis tiriamojoje grupéje: atitinkamai
46,7 = 39,1 ir 29,0 = 16,6 (p = 0,045; tc — 0,251). Dazniausia prieigos vie-
tos komplikacija po PVAI buvo hematoma: 26 proc. (n =16) TG ir 13 proc.
(n=9) KG.
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4.2.4.1 lentelé. Prieigos vietos komplikacijy pasiskirstymas tarp grupiy

Kontroliné grupé
n =68

Tiriamoji grupé
n =65

Prieigos vietos komplikacijos )/
n (%) ar vidurkis £SD
Susijusios su hemostaze:
Hemostazés laikas (val.) 6,5+2,9 7,1+42 0,445
Rankos patinimas 34 (50,0) 47 (72,3) 0,008
Patinimo i$nykimas (val.) 4,69 + 39,1 29,02 £16,6 0,045
Purpurinis bérimas dél hemostazés 24 (35,8) 28 (43,1) 0,394
Purpuros i$nykimo laikas (val.) 78,55 +£51,8 58,56 +33,9 0,204
Procediiros metu:
Vazospazmas | 3 (4,4) | 4(6,2) 0,736
Po procediiros
Arterinis kraujavimas 34,4 2(3,1) 0,686
Hematoma 9(13,2) 16 (24,6) 0,093
Pseudoaneurizma 1(L,5) 0 0,326
Infekcija 0 0 -
Trombozé 0 0 -
Arterio-veno fistulé 0 0 -
Hematomos (EASY) klasifikacija 0,596
(laipsniais):
3 (37,9 8(57,1)
2 3(37,5) 5(35,7)
3 2 (25,0) 1(7,1)
4 0 0

EASY (angl. Early Discharge after Transradial Stenting of Coronary Arteries Study) — priei-

gos vietos hematomos klasifikacija.

Pagal EASY klasifikacijag hematoma buvo 1-2 vertinimo skalés. Prieigos
vietoje iSsivysCius hematomai, skausmo intensyvumas nustatytas statistiSkai
reikSmingai mazesnis tiriamojoje grup¢je (Wilks’A = 0,812 F (8,110) = 3,187,
p=0,003) (4.2.4.1 pav.). Paminétina, kad kontrolinéje grup¢je esant hemato-
mos 3 dydziui pagal EASY vertinimo skale ir pra¢jus vienam meénesiui po
PVALI, visi pacientai (n = 2) jauté skausma > 4/10 baly (p = 0,038). Tiriamo-
joje grupg¢je vieno paciento hematoma buvo 3 dydzio pagal EASY klasifika-
cija, o SAS buvo < 4/10 baly. Kituose laiko vertinimo taskuose reikSmingo

skirtumo nenustatyta.
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4.2.4.1 pav. Hematomos dydZio ir skausmo intensyvumo pokyciai
tarp TG ir KG trijy ménesiy sekimo laikotarpyje

X asis (1 faktorius) rodo skausmo intensyvumo stebéjimo taskus (2 — iSkart po procediiros,
3—-po2val,4—po 12 val.,5—po24val, 6—po48val, 7—po vienos savaités, 8 — po vieno
meénesio, 9 — po 3 ménesiy). Y asis — skausmo intensyvuma pagal SAS, Wilks’A = 0,812 F
(8,110) = 3,187, p =0,003. TG — tiriamoji grupé; KG — kontroliné grup¢; SAS — skaitmeniné
skausmo intensyvumo vertinimo skalé

Kontrolinés grupés pacientams, kuriems iSsivysté prieigos vietos kom-
plikacijos, skausmo intensyvumo balai buvo statistiSkai reikSmingai didesni
skausmo intensyvumo pogrupyje > 4/10 po PVAI per 1 ménesio stebéjimo
laikotarpi (4.2.4.2 lentel¢). Per pirmas 2 valandas po procediiros tiriamosios
grupés pacientams, kuriems pasireiské prieigos vietos komplikacijos, skaus-
mo intensyvumas buvo > 4/10 baly, o po 12, 24, 48 val., po 1 savaités, po
1 ménesio ir po 3 ménesiy prieigos vietos skausmo intensyvumas buvo <4/10
baly.
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4.2.4.2 lentelé. Prieigos vietos komplikacijy po PVAI pasiskirstymas pagal skausmo intensyvumo pogrupius (< 4/10 ir
> 4/10) per stebéjimo laikotarpj tarp tiriamosios ir kontrolinés grupiy

. Kontroliné grupé Tiriamoji grupé
pse"r‘i‘(‘)‘(‘i‘;’s Vietos prieigos komplikacijos <410 | >4/10 p <410 | >4/10 p
%o (m) %o ()
Hematoma 9,8 (5) 23,5 (4) 0,148 23,2 (13) 33,3(3) 0,513
IS karto | Arterinis kraujavimas 5,9 (3) 0 0,306 3,6 (2) 0 0,565
po PVAI | Rankos patinimas dél hemostazés 45,1 (23) 64,7 (11) 0,161 73,2 (41) 67,7 (6) 0,684
Bérimas (purpura) dél hemostazés 32,0 (16) 47,1 (8) 0,263 42,9 (24) 44,4 (4) 0,929
Hematoma 0 40,9 (9) <0,001 20,7 (12) 57,1 (4) 0,034
2 val Arterinis kraujavimas 2,2 (1) 9,1(2) 0,194 3422 0 0,618
* | Rankos patinimas dél hemostazés 34,8 (16) 81,8 (18) < 0,001 72,4 (42) 71,4 (5) 0,956
Bérimas (purpura) dél hemostazés 24,4 (11) 59,1 (13) 0,005 43,1 (25) 42,9 (3) 0,990
Hematoma 7,3 (4) 38,5 (5) 0,003 24,6 (16) 0
12 val Arterinis kraujavimas 1,8 (1) 15,4 (2) 0,032 3,1(2) 0 )
* | Rankos patinimas dél hemostazés 40,0 (22) 92,3 (12) 0,001 72,3 (47) 0
Bérimas (purpura) dél hemostazés 29,6 (16) 61,5 (8) 0,031 43,1 (28) 0
Hematoma 7,8 (5) 100 (4) < 0,001 24,7 (16) 0
24 val Arterinis kraujavimas 3,12 25,0 (1) 0,039 3,1(2) 0 )
* | Rankos patinimas dél hemostazés 34,8 (34) 0 0,039 72,3 (47) 0
Bérimas (purpura) dél hemostazés 31,7 (20) 100 (4) 0,006 43,1 (28) 0
Hematoma 9,2 (6) 100 (3) <0,001 24,6 (16) 0
48 val Arterinis kraujavimas 4,6 (3) 0 0,704 3,1 (2) 0 -
* | Rankos patinimas dél hemostazés 47,7 (31) 100 (3) 0,076 72,3 (47) 0
Bérimas (purpura) dél hemostazés 24,4 (21) 100 (3) 0,018 43,1 (28) 0
Hematoma 6,5 (4) 83,3 (5) 0,001 24,6 (16) 0
1 savaite Arterinis kraujavimas 4.8 (3) 0 0,582 3,1(2) 0 )
Rankos patinimas dél hemostazés 45,2 (28) 100 (6) 0,010 72,4 (47) 0
Bérimas (purpura) dél hemostazés 31,1 (19) 83,3 (5) 0,011 43,1 (28) 0
Hematoma 9,4 (6) 75,0 (3) < 0,001 24,6 (16) 0
1 méne- | Arterinis kraujavimas 4,7 (3) 0 0,658 3,1 (2) 0
sis Rankos patinimas dél hemostazés 46,8 (30) 100 (4) 0,039 72,3 (47) 0 )
Bérimas (purpura) dél hemostazés 33,3 (21) 75,0 (3) 0,092 43,1 (28) 0

SAS — skaitmeniné skausmo intensyvumo vertinimo skalé; PVAI — perkutaniné vainikiniy arterijy intervencija



4.2.5. Prieigos vietos neuropatinis skausmo komponentas po PVAI

DN4 (n=135) hemostazés metu bendras vidurkis buvo 2,79 + 1,779
(KG-3,01+1,94, TG-2,56+ 1,57 (p = 0,173)). Norint rasti kliniskai reiks-
mingg skirtuma tarp grupiy, DN4 klausimyno rezultatai buvo suskirstyti j 2
pogrupius: 1) DN4 > 4, kai yra neuropatinio skausmo komponento buvimas ir
2) DN4 < 4, kai neuropatinio komponento buvimas nejtariamas. Tiriamojoje
grup¢je pastebétas statistiSkai mazesnis galimo neuropatinio skausmo kom-
ponento paplitimas, atitinkamai: TG — 14,1 proc., KG — 35,2 proc., p = 0,004.
4.2.5.1 lentel¢je pavaizduotas DN4 baly pasiskirstymas tarp grupiy.

4.2.5.1 lentelé. DN4 po 2 val. po PVAI su prieigos vietoje esanciu spaudzia-
muoju tvarsciu

DN4 uzspaudimo metu 0/10(((1;1) "/321) »
<4 64,8 (46) 85,9 (55)
0,004
24 35,2 (25) 14,1 (9) ;

Su nervo pazeidimu susij¢ skausmazodziai — deginantis, dilg€iojantis —
nustatyti dazniau DN4 > 4 pogrupyje. Skausmo pobiidis statistiSkai reikSmin-
gas buvo DN4 >4 pogrupyje kontrolinéje grupéje po 2 val., 24val. ir po 1
meénesio, o tiriamojoje grup¢je — po 12 val. (4.2.5.2 lentel¢).

4.2.5.2 lentelé. Skausmo pobiidzio pasiskirstymas per laikq tarp tiriamyjy
DN4 (uzspaudimo metu, 2 val. po PVAI) pogrupiuose

Skausmo po- Kontroliné grupé Tiriamoji grupé
Sekimo budis % (n) % (n)
periodas | (skausmazo- p p
dziai) DN4<4 | DN4>4 DN4 <4 |DN4>4
2 val. |Maudziantis 77,4(24) 17,4(4) 63,9(23) | 28,6(2)
Deginantis 0(0) 17,4(4) 8,3(3) | 28,6(2)
Duriantis 0(0) 4,3(1) [<0,001| 2,8(1) 0(0) | 0,256
Verziantis 6,5(2) 13,0(3) 5,6(2) 0(0)
Dilgciojantis 16,1(5) | 47,8(11) 19,4(7) | 42,9(3)
12 val. |Maudziantis 78,9(15) | 52,4(11) 77,8(35) | 47,8(11)
Deginantis 0(0) 4,8(1) 0(0) 4,3(1)
Duriantis 0(0) 4,8(1) 0,239 0(0) 4,3(1) | 0,020
Verziantis 0(0) 4,8(1) 0(0) 4,3(1)
Dilg¢iojantis 21,1(4) 33,3(7) 22,2(10) | 39,1(9)
24 val. |Maudziantis 100,0(11) | 64,7(11) 54,5(6) 0(0)
Deginantis 0,0(0) 11,8(2) | 0,030 0(0) 0) 0,224
Dilgciojantis 0,0(0) 23,5(4) 45,5(5) |100,0(1)
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4.2.5.2 lentelés tesinys

Skausmo po- Kontroliné grupé Tiriamoji grupé
Sekimo budis % (n) % (n)
periodas | (skausmazo- p p
dziai) DN4<4 | DN4>4 DN4<4|DN4>4
48 val. |Maudziantis 87,5 (7) 61,5(8) - -
Deginantis - - - -
Duriantis 0,0(0) 7,7(1) 0,066 - - -
Nemalonus 12,5(1) 0,0(0) - -
Dilgciojantis 0,0(0) 30,8(4) 100,0(1) -

1 savaité | MaudZiantis 83,3(5) 63,6(7) 50,0(3) | 0,0(0)
Deginantis 0,0(1) 9,1(1) - -

Duriantis 0,0(1) 9,1(1) - -
Nemalonus 16,7(1) | 0.00) | %222 | 000 |100001)] %07
Dilg¢iojantis 0,0(0) 9,1(1) 50,0(3) | 0,0(0)
Saudantis 0,0(0) 9,1(1) - -

1 ménesis | MaudZziantis 9,1(1) 90,9(10) 100,0 (4)| 100,0(1)
Deginantis 0,0(0) 8,3(1) 0,033 - - 0,171
Dilg¢iojantis 75,0(3) 8,3(1) - -

3 méne- | MaudZiantis - 66,7(2) 100,0(1) -- -
siai Dilgciojantis - 33,3(1) -

Skausmo intensyvumas statistiSkai reikSmingas buvo didesnio pasiskirsty-
mo kontrolinés grupés DN4 > pogrupyje lyginant su tiriamgja grupe. Tiria-
mosios grupés skausmo intensyvumas reikSmingai labiau pasiskirsté DN4 < 4
pogrupyje lyginant su kontroline grupe tirtuose laiko taSkuose: po 12 val., 24
val., 48 val., po 1 savaités, po 1 ir po 3 ménesiy (4.2.5.3 lentel¢).

4.2.5.3 lentelé. Tiriamyjy grupiy skausmo pasireiskimas DN4 pogrupiuose
(< 4, >4) per tiriamgjj laikotarpj — pradedant 2 val. ir baigiant 3 mén. po
PVAI

. DN4 < 4 DN4 >4
Skausmlo pap!ltl- Kontroliné¢ | Tiriamoji Kontroliné¢ | Tiriamoji
mas sekimo laiko- X ) X . )4
tarpiu po PVAI grupé grupé grupé grupé
% (ll)
2 val. 56,9 (41) 69,2(45) 43,1(31) 30,8 (20) 0,136
12 val. 69,4 (50) 93,8 (61) 30,6 (22) 6,2 (4) < 0,001
24 val. 90,1(64) 98,5 (64) 9,9 (7) 1,5(1) 0,029
48 val. 91,5 (65) 100,0 (65) 8,5 (6) 0 (0) 0,005
1 savaité 89,7 (61) 100,0 (65) 10,3 (7) 0(0) 0,002
1 ménesis 91,2 (62) 100,0 (65) 8,8 (6) 0 (0) 0,004
3 ménesiai 100,0 (68) 100,0 (65) 0(0) 0(0) 0,004
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Norédami i8siaiskinti, ar DN4 buvimas skirtingais stebéjimo momentais
turi prognozavimo potencialg skausmo intensyvumui ateityje, apskaiiavome
koreliacijos matrica (4.2.5.4 lentel¢). Rezultatai rodo, kad kontrolingje gru-
péje per visg tyrimo laikotarpj DN4 koreliacijos skirtingais laiko momentais
buvo vidutinés (0,368 ir didesnés). Tac¢iau buvo tendencija, kad gretimy laiko
momenty koreliacijos buvo stipresnés (0,643). DN4 silpniausiai koreliavo su
skausmo intensyvumu praéjus 3 ménesiams po procediiros (tai yra = 0,297).
Tiriamojoje grup¢je koreliacija tarp DN4 ir skausmo intensyvumo per stebe-
jimo laikotarpj po PVAI nenustatyta.

4.2.5.4 lentelé. DN4 sgsaja su prieigos vietos skausmo intensyvumu per ste-
béjimo laikotarpj po PVAI: Spearmano koreliacija

Ska:tselll)lgjil:f:?;iyl:;g:riper Kontroliné grupé Tiriamoji grupé
2 val. 0,643 0,196
2 <0,001 p=0,121
12 val. 0,488 0,051
p <0,001 p=0,686
0,493 0,110
24val. £ <0,001 »=0,386
0,385 0,085
48 val. »=0,001 »=0,504
1 savaité 0,368 0,132
p=0,002 p=0,297
1 ménuo 0,417 0,113
p<0,001 p=0,373
3 ménesiai 0,297 0,085
p=0,015 p=0,504

Atlikus vienfaktoring dispersing analize DN4 jvertinti kaip prognoziniam
skausmo intensyvumo rodikliui grupése, nustatyta, kad DN4 padidéjus vie-
nu skaitmeniniu rodikliu, skausmo intensyvumas padidéja 0,45 balo tiria-
mojoje grup¢je (PI (0,140-0,768), p=0,005; F (1,62) = 8,348, R=0,344
(R?*=0,119), p = 0,005) praéjus 2 valandoms po PVAI intervencijos. Kontro-
lingje grupéje DN4 padidéjus vienu skaitmeniniu rodikliu, skausmo intensy-
vumas padidéja 0,921 balo kontrolingje grupéje (PI (0,669-1,174), p < 0,001;
F (1,65)=53,070,R = 0,670 (R?>= 0,449), p < 0,001) praéjus 2 valandoms po
PVAL Taip pat nustatyta sasaja po 24 valandy po PVAI: DN4 padidéjus vienu
skaitmeniniu rodikliu, skausmo intensyvumas padidéja 0,55 balo (PI (0,333—
0,758), p <0,001; F (1,68) =26,304, R =0,528 (R*=0,279), p <0,001), ta-
¢iau tiriamojoje grupé€je §i sgsaja nebuvo nustatyta. Analizuojant prieigos vie-
tos komplikacijy po PVAI paplitimg DN4 pogrupiuose, nustatytas DN4 > 4
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pogrupyje statistiSkai reikSmingai didesnis paplitimas tiems pacientams, kurie
patyré prieigos vietos komplikacijas KG lyginant su DN4 <4 pogrupiu; ati-
tinkamai DN4 >4-37,5 proc. (n =9), DN4 <4-2.3 proc. (n=1), p <0,001.
Taciau tirilamojoje grupéje daugiau nustatyta DN4 < 4 pogrupyje; atitinkamai
DN4 >4-42.9 % (n = 6), DN4 <4-57,1 proc. (n =8), p <0,001. Abiejose ti-
riamyjy grupése i$sivyscius hematomai prieigos vietoje po PVAI procediiros,
nustatytas statistiSkai reikSmingai didesnis tiriamyjy pasiskirstymas DN4 > 4
pogrupyje (4.2.5.5 lentele).

4.2.5.5 lentelé. Tiriamyjy pasiskirstymas DN4 pogrupiuose issivyscius kom-
plikacijoms prieigos vietoje po PVAI

Kontroliné grupé Tiriamoji grupé
Vietos prieigos kom- DN4 DN4
plikacijos <4 | >4 14 <4 | >4 P
% (n) % (n)
Visos komplika-| ne | 97,7(42) | 62,5 (15) 85,5(47) | 33,3(3)
o . < 0,001 <0,001
cijos po PVAA | taip 2,3 (1) 37,5(9) ’ 57,1 (8) | 42,9 (6) ’
ne [97,79 (42)| 66,7 (16) 83,6 (46) | 33,3 (3)
Hemat - < 0,001 0,002
ematoma — Toip | 23 () | 33.3(8) 16,4 (9) | 66,7 (6)

Atliekant $j klinikinj tyrima ir tiriant nervo pazeidimo jsitraukima i skaus-
mo mechanizma, 12-kai tiriamyjy buvo nustatyta hipoestezija/hiperalgezija,
apimanti n. medianus ir r. n. radialis superficialis; 9 1§ jy objektyviai nu-
statytas 7. n. radialis superficialis dermatomos jtraukimas, o 3 pacientams —
abu. Dermatomos jsitraukimas statistiSkai reikSmingai pasireiSké pacien-
tams, kuriems DN4 >4 ir kontrolin¢je (DN4 < 4: 0 proc. (n =0); DN4 > 4:
34,8 proc. (n=38), p <0,001), ir tiriamojoje (DN4 <4: 0 proc. (n=0); DN4
>4: 33,3 proc. (n=3), p <0,001) grupése. Per ankstyva laikotarpj po PVAI
(2-12 val.) buvo nustatytas didesnio intensyvumo skausmas (SAS > 4/10)
kontroling¢je grupégje, jei buvo nustatytas dermatomos jsitraukimas prieigos
vietoje po PVAI Atitinkamai, po 2 val., SAS>4b KG — 88,9 (n = 8) proc.,
TG -33,3 (n=1) proc.,p=0,01; po 12 val.: KG - 62,5 (n=15) proc.,TG-0
(n=0) proc., p =0,032.

Norint jvertinti nervo pazeidimo skausmo paplitima grupése, buvo ver-
tintas tikétinas neuropatinis skausmas, jei: DN4(> 4) (hemostazés metu), ap-
zitiros metu buvo skausmo plitimas pagal dermatomg, o SAS > 4/10. Statis-
tiSkai reikSmingai kontrolingje grupéje tikétino neuropatinio skausmo biita
dazniau lyginant su tiriamgja grupe; atitinkamai KG — 51,5 proc. (n = 35),
TG — 24,6 proc. (n = 16), p = 0,001. Tikétino neuropatinio skausmo pasireis-
kimas nustatytas statistiSkai patikimai daZznesnis abiejose grupése po jvykusiy
prieigos vietos komplikacijy po PVAI procediiros (4.2.5.6 lentel¢).
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4.2.5.6 lentelé. Neuropatinio skausmo pasireiskimas grupése po jvykusiy
prieigos vietos komplikacijy po PVAI

Prieigos vietos kom- | Tikétinas neuro- | Kontroliné Tiriamoji
plikacijos po PVAI | patinis skausmas | grupé, % (n) p grupé, (n) p
Komplikacios po PVAI ,II,;I fp 3 l(,) 4((()%1) < 0,001 ;gf) Eg% 0,009
Arterinis kraujavimas %: fp 8(,)6(((2) 0,042 4(’)1((%) 0,283

Hematoma leiep 250}0()9) <0001 | 43 g% 0,009
Rankos patinimas lefp 2?3 83 0,007 Z;:g 823 0,780

Logistinés regresijos duomenys parodé prognozinius veiksnius, kurie
galéty padéti nuspéti tikétino neuropatinio skausmo komponento pasireis-
kimg prieigos vietoje po PVAI. Kontrolingje grupéje pagrindiniai prognozi-
niai veiksniai buvo: spaudziamojo tvars¢io buvimas, rankos patinimas dél
hemostazés bei prieigos vietos komplikacijy pasireiskimas po PVAI (4.2.5.7
lentel¢). Apibendring atliktos logistinés regresijos duomenis abiem gru-
péms, nustatéme, kad priklausymas kontrolinei grupei (taikant standartinj
skausmo valdymg) tikétino neuropatinio skausmo rizika padidina 5 kartus
(Exp(B) = 5,28; 95 proc. PI (2,16-12,94), p <0,001), moteriska lytis — 2,6
kartus (Exp(B) =2,56; 95 proc. PI (1,02-6,39), p = 0,045), o komplikacijy
pasireiSkimas prieigos vietoje po PVAI — net astuonis kartus (Exp(B) = 8,07;
95 proc. PI (2,70-24,14), p <0,001), 75,9 proc., R?*( Nagelkerke) = 0,34.

4.2.5.7 lentelé. Prognoziniai veiksniai, nuspéjantys tikétino neuropatinio
skausmo buvimg

Veiksnys | Ivertis | SS [ 95%pPI | P
Tiriamoji grupé

Lytis moteris 2,75 0,75-0,17 0,129
Amzius metai 0,97 0,928-1,02 0,235
Prieigos vietos komplikacijos yra 5,00 1,45-17,27 0,011
Hematoma yra 5,67 1,58-20,39 0,008
Patinimas yra 1,24 0,34-4,56 0,745
Kraujosruvos yra 1,77 0,54-5,81 0,350
Spaudziamasis tvarstis val. 1,07 0,44-1,21 0,305
Kontroliné grupé

Lytis moteris 3,81 1,21-11,99 0,022
Amzius metai 1,04 0,99-1,09 0,235
Prieigos vietos komplikacijos yra 5,27 2,09-13,30 < 0,001
Patinimas yra 3,52 1,27-9,78 0,016
Kraujosruvos yra 2,28 0,79-6,61 0,129
SpaudZiamasis tvarstis valandos 1,73 1,24-2.,40 0,001
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4.2.6. Katastrofizavimo vaidmuo prognozuojant su procediira
susijusi skausma

IS viso | statisting analize buvo jtraukti 109 pacienty anketiniai duomenys:
73 vyrai (67 proc.) ir 36 moterys (33 proc.). Dél triikstamy duomeny buvo
pasalinti 28 pacientai, nes nepilnai uzpildé SKS klausimyng. Klausimynas
buvo pildytas prie§ PVAI procediirg. ReikSmingo skirtumo tarp kontrolinés
grupés ir tirlamosios grupés nerasta (4.2.6.1 lentel¢).

4.2.6.1 lentelé. Katastrofizavimo skalés baly pasiskirstymas tarp tiriamosios
ir kontrolinés grupiy

KG TG
Teiginiy potemés SKS baly mediana | SKS baly mediana D
(IQR) (IQR)
Bendra baly suma 14,5 (9-20) 17 (7-22) 0,822
Bejégiskumas (Helplessness) 6 (3-9) 6 (2,5-9,5) 0,937
Padidinimas (Magnification) 3 (2-5) 4 (2-6) 0,244
Apmastymas (Rumination) 4,5 (2-8) 6 (1,5-9) 0,951

KG — kontroliné grupé; TG — tiriamoji grupé; IQR — tarpkvartilinis plotis (angl. interquartile
range).

Bendras prieSprocedirinis SKS balas buvo 15,0 [8,0-22,0]. Motery me-
diana buvo 18,0 [10,0-29,5], o vyry — 14,0 [6,5-20,0]. Bendri motery SKS
balai buvo statistiskai reikSmingai didesni nei vyry (p = 0,030). Be to, motery
SKS padidinimo (magnification) balas buvo statistiskai reikSmingai didesnis
negu vyry (p = 0,018). SKS balai statistiSkai reikSmingai skyrési tarp amziaus
grupiy: didZiausias balas (20,0 [14,50-30,50]) buvo > 75 mety grupéje, o ma-
ziausias (9,0 [7,00-22,00]) — tarp jaunesniy nei 55 metai pacienty (p = 0,04).
Apmastymo (rumination) balas taip pat buvo didesnis tarp pacienty, vyresniy
nei 75 metai (p = 0,006). SKS vertés pateiktos 4.2.6.2 lenteléje. Tirty pacien-
ty vidutinis skausmo intensyvumo balas procediros metu buvo 1,0 [0,0-4,0].

63



4.2.6.2 lentelé. SKS demografiniai populiacijos (n = 109) skirtumai

Apmastymas Padidinimas BejégiSkumas
tSll‘liisl:izl‘(l(()-s ?nlziig::::! (ign;)l (Rpu‘mz;ngtion) (Magniﬁcation) (Hfz{ﬁlessness)
mediana (IQR) | mediana (IQR) | mediana (IQR)
Lytis
Vyrai 14,0 (6,5-20,0) 4,0 (1,0-8,0) 3,0 (1,0-5,0) 5,0 (2,0-9,0)
Moterys | 18,0 (10,0-29,5) 6,0 (2,5-10,5) 5,0 (2,0-8,0) 7,0 (4,0-11,0)
p 0,030 0,056 0,018 0,051
AmZiaus grupés (metai)
<55 9,0 (7,0-22,0) 3,0 (1,0-5,0) 2,0 (1,04,5) 5,0 (3,0-9,5)
55-59 17,0 (8,0-20,0) 5,0 (2,0-8,0) 3,0 (1,5-5,5) 6,0 (2,5-9,0)
60-64 14,5 (8,0-22,0) 5,0 (2,0-10,0) 4,0 (2,0-7,0) 7,0 (2,0-10,0)
65-69 10,0 (5,0-18,0) 2,0 (1,0-5,0) 2,0 (1,04,0) 4,0 (2,0-6,0)
70-74 18,5 (11,0-27,0) 6,5 (6,0-11,0) 3,5 (1,5-6,5) 8,0 (5,0-10,5)
>75 20,0 (14,5-30,5) 8,0 (5,0-12,0) 5,0 (3,0-8,0) 7,0 (4,5-9,5)
D 0,04 0,006 0,122 0,286

1Q — tarpkvartilinis plotis (angl. interquartile range), SKS — skausmo katastrofizavimo skalé.

Pearsono koreliacijos analizé¢ parod¢, kad nebuvo reikSmingo rysio tarp
SKS ir skausmo (SAS) baly procediiros metu ar bet kuriame steb&jimo eta-
pe, taip pat tarp SKS ir paciento amziaus. Tiesinés regresijos analizé parode,
kad SKS balas netur¢jo statistiSkai reikSmingos jtakos skausmo intensyvu-
mui po procediros. Vienmatés regresijos analizé neparodé jokiy statistisSkai
reik§mingy rezultaty, susijusiy su didesniais katastrofisko skausmo balais ir
iminio skausmo atsiradimu (po 2—48 val. steb¢jimo) prieigos vietoje. Taciau
skausmo pogrupiuose (< 4/10, > 4/10) iskart po PVAI bendra SKS baly suma
ir apmastymo (Rumination) balai buvo nustatyti statistiSkai reikSmingai di-
desni, kai SAS yra > 4/10 baly abiejose — tiriamojoje ir kontrolinéje — gru-
pése (3.2.6.3 lentele). Kontrolinéje grup¢je skausmo intensyvumo pogrupyje
> 4/10 baly buvo nustatyti reikSmingai didesni bejégiskumo (Helplessness)
balai; atitinkamai: 7 [6,0—10,0] ir 5 [2,0-9,0]. Taciau tiriamojoje grup¢je di-
desnio skausmo intensyvumo pogrupyje buvo nustatyti reikSmingai didesni
padidinimo (Magnification) balai (8 [5,0-9,0] ir 3,5 [1,0-6,0]).
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4.2.6.3 lentelé. SKS baly pasiskirstymas tarp tiriamyjy grupiy prieigos vietos
skausmo intensyvumo pogrupiuose (< 4/10, > 4/10) iskart po PVAI

. KG TG
SKS:"I‘EE“‘“ SKS baly mediana (IQR)| p | SKS baly mediana (IQR) | p
potemes SAS <4/10 | SAS >4/10 SAS <4/10 | SAS >4/10

Bendra baly suma | 12 (8-20) | 16 (15-20) | 0,015 | 13 (6-20) | 22 (20-25) | 0,025
Bejégiskumas 3 . N 5
(Flolesmess) 4(2-7) 7(6-10) | 0,015| 4(1-9) 7(6-10) | 0,043
Padidinimas

(Magnification) 3 (1-5) 302-6) |0232] 35(1-6) | 8(5-9) [0,036
Apmastymas . 8 . B
(metion) 5(2-9) 7(6-10) |0,032| 5(2-9) 7(4-10) |0,293

KG — kontroliné grupé; TG — tiriamoji grupé; IQR — tarpkvartilinis plotis (angl. interquartile
range); SAS — skaitmeniné skausmo intensyvumo vertinimo skalé; PVAI — perkutaniné vai-
nikiniy arterijy intervencija.

65




5. REZULTATU APTARIMAS

5.1. Perspektyvus stebimasis tyrimas: poprocedurinio prieigos vietos
skausmo paplitimo ir rizikos veiksniy vertinimas

Transradialinés prieigos naudojimas PVAI labai sumazino su procediira
susijusias komplikacijas lyginant su transfemoraline prieiga. Lietuvos svei-
katos moksly universiteto ligonin¢je Kauno klinikose per metus atliekama
daugiau kaip 2500 planiniy PVAI per transradialing prieiga. Prieigos vietos
skausma po PVAI gali sukelti kraujagysliy komplikacijos (iSemija, tromboze,
spazmas), tiesioginis ar netiesioginis nervy pazeidimas ir po procediros atlie-
kama zaizdos priezitira (hemostaze).

Zwaan ir kt. apras¢ po PVAI virSutinés galiinés disfunkcija, kurios pa-
plitimas sieké iki 9,6 proc., ir nurod¢, kad stiprus Giminis skausmas yra vie-
nas 1§ galimy neigiamy simptomy, susijusiy su $ia procedira [23]. Cheng ir
kt. tyrime buvo vertintas su procediira susijes skausmas po 3 ir 24 valandy.
Jie nustaté, kad skausmo intensyvumas po 3 valandy buvo 0-71 (diapazonas
0-100), o mediana — 9. Po 24 valandy skausmo intensyvumas mazéjo iki
0-40 (diapazonas 0—100), taciau daugiau nei 50 proc. pacienty jauté lengva
vidutinio stiprumo skausmg [158]. Dharma ir kt. retrospektyvinio tyrimo is-
vada — stipraus prieigos vietos skausmo paplitimas yra apie 4,5 proc. Skaus-
mas buvo jvertintas praéjus 1 dienai po PVAI procediiros. Autoriai pabréze,
kad pradinis duomeny rinkimo protokolas nebuvo sudarytas prieigos vietos
skausmui vertinti ir tirti [3]. Miisy tyrimo steb¢jimo laikotarpis buvo ilgesnis
nei 3 ménesiai. Nustatéme, kad timinio skausmo paplitimas per 48 valandy
laikotarpj keitési. Auksc¢iausias taskas buvo per pirmas 2 valandas, o po to jis
mazg¢jo, taciau intensyvumas iSliko vidutinis per visg stebéjimo laikotarpj.

Uminj skausma galima apibiidinti kaip bet kokios traumos, operacijos, li-
gos ar medicininiy procediry priezasti, trunkancig trumpg laika ir iSnykstan-
&ia, kai i$gydoma pagrindiné prieZastis. Zinoma, kad Giminis skausmas gali
sukelti su stresu susijusig fizing reakcija, galin€ig paveikti Sirdies ir plauciy,
medziagy apykaitos bei kitas sistemas [ 159]. Skirtingi tyrimai nurodo skirtin-
gus prieigos vietos iminio skausmo i$sivystymo po PVAI rizikos veiksnius.
Sie rizikos veiksniai yra: mazas KMI, siauras riesas, lytis (moterys), hemos-
taze, stipininés arterijos trombozeé, hematoma, prieigos bandymy skaicius ir
radialinés arterijos skersmuo [3, 16]. Misy tyrime pagrindiniai prieigos vie-
tos iminio skausmo prognozavimo veiksniai buvo: baimée prie§ PVAI, rankos
patinimas po hemostazés ir prieigos vietos komplikacijos po procediiros (ar-
terinis kraujavimas ir hematoma). Nustatyta, kad hematoma buvo pagrindinis
prognozuojantis veiksnys per visg steb&jimo laikotarpj. Rankos patinimo po
hemostazés mechanizmas gali biiti susijes su spaudziamuoju tvarsciu. Priei-
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gos vietoje stabdant kraujavimg ir uzZdedant spaudZziamajj tvarstj, dél stipres-
nio verzimo gali biiti sutrikdytas veninio kraujo grjzimas; tyrimo metu patini-
mas iSliko 624 valandas po tvars¢io nuémimo.

Skausmo valdymas pacientams, sergantiems ISL, yra labai svarbus. Ne
visi misy tyrimo pacientai vartojo skausmag malSinancius vaistus. Tai gali
buti susij¢ ir su gydytojy jsitikinimais dé¢l skausmo po Sios procediiros, ir su
kultiiriniais aspektais. Dauguma lietuviy linke neatskleisti nerimo, depresijos
ar skausmo (160, 161). Tarp pacienty vyrauja nuomone¢, kad po procediiros ar
operacijos skausmo galima tikétis. Dél to daznai pacientai nurodo jauciantys
skausmg tik tada, jei tas skausmas yra nepakeliamas. Miisy tyrime dauguma
skirty vaisty buvo NVNU ir tik keli atvejai, kai buvo vartojami stipris opioi-
dai. NVNU daro didesnj neigiama poveikj Sirdies ir kraujagysliy sistemai, o
netinkamas opioidy vartojimas gali sukelti priklausomybg¢. Remiantis litera-
tura ir klinikine praktika, zinoma, jog geriausia skausmo valdymo strategija
yra daugiamodalinis poziiiris, galintis pagerinti paciento priezilirag po proce-
diros ir uzkirsti kelig 1étinio poprocediirinio skausmo vystymuisi [22, 162].

Skausmas, trunkantis ilgiau nei jprastas gijimo laikotarpis po operacijos ar
procediiros, yra nepageidaujamas reiskinys. Tarptautinés ligy klasifikacijos
vienuoliktoji redakcija (TLK-11) apibréZia létin] pooperacin} skausma kaip
skausma, atsiradusj po chirurginés procediros ir i§liekantj po gijimo proceso
maziausiai 3 ménesius po pazaidos [163]. Siandien dauguma operacijy perei-
na nuo atviry iki minimaliai invaziniy procediiry tikintis, kad pacientai patirs
mazesnes pooperacines komplikacijas ir jaus mazesnio intensyvumo skausma
per Gimy ir 1étinj periodg. Taciau literatiiroje nurodoma, jog net ir po $iy mini-
maliai invaziniy procediiry gali pasireiksti 1étinis skausmas [164-167]. Net ir
minimali invaziné procediira — pvz., PVAI, kuri dazniausiai laikoma neskaus-
minga — reikalauja didesnés medicininés prieziliros, o norint iSvengti iminio
skausmo iSsivystymo, reikalinga daugiamodaliné analgezija. Nustatéme, kad
prieigos vietos 1étinio skausmo i$sivystymo tikimybé po PVAI yra 3,7 proc.
Prognozuojantys veiksniai, lemiantys prieigos vietos létinio skausmo i$sivys-
tyma, buvo: diabetas, plastakos neuropatija, hematoma ir nuolatinis skausmas
po 12, 24 ir 48 valandy bei skausmo intensyvumas per 48 valandas po PVAL

Van De Kerkhof ir kt. teigia, kad prieSoperacinés gretutinés ligos ir nega-
lia yra rizikos veiksniai, lemiantys kompleksinio regioninio skausmo sindro-
mo i8$sivystyma [ 168]. Stebint miisy tyrimo pacientus, nustatyta, jog diabetas
buvo prognozuojantis veiksnys, lemiantis prieigos vietos létinio skausmo is-
sivystyma po PVAIL Krein ir kt. atkreipé démesj | tai, jog daugéjant sergan-
¢iyjy diabetu, potencialiai blogi skausmo valdymo rezultatai atsiranda dél
netinkamos cukrinio diabeto kontrolés ir saviprieziiiros. Autoriai pazymi, kad
kartu pasireiSkiantis létinis skausmas taip pat blogina diabeto eigg, mazina
aktyvumag ir sutrikdo saviprieziiirg [169]. D¢l to pastangos uzkirsti kelig 1éti-
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nio skausmo atsiradimui po PVAI prisidéty prie tinkamo diabeto valdymo, ir
atvirksciai.

Kiti labai svarbiis prognozuojantys veiksniai, kuriuos nustatéme prieigos
vietos skausmo chroniSkumui atsirasti, buvo nuolatinis skausmas per 12—48
valandas po PVAI ir skausmo intensyvumas 2—48 valandy stebé&jimo taSkuo-
se. Tod¢l nustatéme koreliacijg tarp skausmo intensyvumo ir stebéjimo lai-
ko: 2, 12, 24 ir 48 valandos bei 3 ménesiai po PVAI Pooperacinio skausmo
tyrimai patvirtina, kad pagrindinis rizikos veiksnys, tiksliai prognozuojantis
létinio skausmo atsiradimg po operacijos, yra iiminio pooperacinio skausmo
stiprumas per pirmas dienas po operacijos [170—171]. Ta¢iau kiekvienoje po-
puliacijoje prognozuojantys veiksniai gali skirtis. Nors buvo taikyti skirtingi
hemostazés metodai ir negalé¢jome tiksliai jvertinti prieigos vietos diiriy ban-
dymy, visgi iminio skausmo stadijoje susidiiréme su pazjstamais prognozavi-
mo veiksniais. Musy duomenys rodo, kad skausmo chroniskumo i8sivystyma
galima numatyti remiantis periprocediriniais jvykiais: nuolatiniu skausmu
per iminj laikotarpj ir komplikacijy bei gretutiniy ligy (pvz., cukrinis diabe-
tas) buvimu. Neuropatinis skausmas po operacijos yra pagrindinis veiksnys,
lemiantis didesnj skausmo intensyvumga ir 1étinio skausmo i$sivystyma [172].
Miisy tyrime plaStakos neuropatija buvo diagnozuota per timinj laikotarpj
ir tai yra prieigos vietos létinio skausmo i8sivystymo po PVAI prognozinis
veiksnys. Siame tyrime detaliau jis nebuvo tirtas, tadiau neuropatinj skausma
iSsamiau tyréme antroje darbo dalyje. Tikétina, kad neuropatinio skausmo
mechanizmu gali biti ilgalaikis stipininés arterijos punkcijos vietoje uzspau-
dimas ir dél to pazeista ar suzalota stipininio nervo sensorin¢ Saka, sukelianti
neuropatinj skausma ar rankos disfunkcijg. Stipininés arterijos uzspaudimas
(hemostaze) gali sumazinti kraujotaka j aplinkinius audinius (pvz., raume-
nis), o iSeminio raumens iSskiriamas laktatas gali sukelti iSeminj skausma
veikdamas sensorinius neuronus, inervuojancius raumenis [173]. Kita nervi-
niy struktiiry pazeidimo priezastis gali buiti hematoma, kuri gali dirginti arba
spausti aplinkinius nervus [44].

Nustatytas prieigos vietos létinio skausmo paplitimas yra 3,7 proc. Skaus-
mas per iiminj laikotarpj keitési, o dauguma prognozuojamy veiksniy buvo
susije su periprocediirinémis prieigos vietos komplikacijomis. Remdamiesi
Siais duomenimis, atlikome atsitiktiniy im¢iy kontroliuojama tyrima siekda-
mi patikrinti hipotez¢ — daugiamodalinis skausmo valdymas sumazins skaus-
mo paplitimg ir skausmo intensyvumag timinéje fazéje ir padés uzkirsti kelig
létiniam skausmui vystytis.
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5.2. Atsitiktiniy im¢iy kontroliuojamas tyrimas: daugiamodalinis
prieigos vietos skausmo valdymas

Prieigos vietos skausmas po PVAI minimas keliuose straipsniuose, kai
problema nustatoma per timinj laikotarpj, o stipraus skausmo paplitimas juose
siekia iki 9,8 proc. [24, 146—148]. Sj poprocediirinj skausma daZniausiai api-
budina kaip su PVAI procediira susijusig komplikacija. Taciau Sis skausminis
sindromas apima daugiau nei tik su komplikacija susijusj skausmg. Prieigos
vietos skausmo mechanizmas apima visa periprocedirinj laikotarpj ir yra su-
sijes su gretutinémis paciento ligomis. Jis gali atsirasti procediiros metu (pvz.,
kraujagysliy spazmas), poprocediiriniu laikotarpiu (kraujavimas, hematomos
susidarymas) ir gali biiti su hemostaze susijes prieigos vietos skausmas, pri-
klausantis nuo taikytos hemostazés budo, kuris kiekviename medicinos cen-
tre gali buti skirtingas. Priklausomai nuo skausmo fenotipo, skausmas gali
buti nocicepcinis arba misSrus su neuropatinio skausmo komponentu [27].
Netinkamai valdomas @iminis skausmas gali progresuoti iki létinés biikles,
del kurios pacientas gali tapti nejgalus. Létinis skausmas yra susijes su gau-
siu analgetiky vartojimu ir linkes sutrikdyti Sirdies ir kraujagysliy sistemos
reguliacijg [174].

Létinio skausmo atsiradimg gali sukelti daugelis veiksniy, taciau svar-
biausia yra: stiprus skausmas per pirmas 24 valandas po intervencijos ir
paciento juntamo skausmo trukmé [174, 175, 176]. Iverting pirminius savo
darbo ir literatiiros duomenis, Sig problema nagrin¢jome taikydami DMSV
metoda. DMSV turéty biiti pritaikytas konkreciai procediirai [177]. Pasirin-
kome DMSV modelj, skirtg iiminio nocicepcinio arba misSraus prieigos vie-
tos skausmo sindromo valdymui po PVAI. Labai svarbu pasirinkti tinkamus
NVNU, siekiant uztikrinti kuo stipresnj priesuzdegiminj poveik] ir kuo ma-
zesng medikamenty nepageidaujamy reiSkiniy rizikg pacientams, sergantlems
ISL. DMSV modelis turi biiti ne tik veiksmingas, bet ir saugus. Siuo atveju,
svarbi tiek Sirdies ir kraujagysliy, tiek inksty funkcija.

Tiriamojoje grupéje ibuprofenas (< 1200 mg) buvo pasirinktas kaip
NVNU. Zinoma, kad ibuprofeno derinys su paracetamoliu yra veiksmingiau-
sias mal§inant nocicepcinj skausmg fiminiu pooperaciniu laikotarpiu [178]
ir rekomenduojamas mazomis dozémis bei trumpalaikiam vartojimui paci-
entams, sergantiems nesunkia Sirdies ir kraujagysliy liga [179]. Standartinis
kontrolinés grupés gydymas buvo ketoprofenas (NVNU) vienas ir/arba su
morfinu. Nepaisant neigiamo morfino poveikio, jis atlieka skausmo malsi-
nimo funkcijg pacientams, sergantiems iminiu vainikiniy arterijy sindromu
(UVAS) siekiant i§vengti tolesniy ieminiy pazeidimy. A. Cheno tyrimy i§-
vados rekomenduoja nekeisti gairiy ir nedaryti jtakos gydytojy praktikai, kol
néra atlikta daugiau atsitiktiniy im¢iy kontroliuojamy tyrimy, skirty parodyti
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neigiamus morfino vartojimo iminio skausmo malSinimui rezultatus paci-
entams, sergantiems UVAS [180]. Schjerning Olsen ir kt. tyrimo duomenys
rodo, kad didelés rizikos grupei po MI priskiriami vyresnio amziaus Zmo-
nés, daznai gydomi NVNU, taip pat pacientai, kuriems yra didelé Sirdies ir
kraujagysliy ligy rizika. Todél, jei jmanoma, per iiminio skausmo malSinimo
laikotarpj reikéty vengti vartoti NVNU [181]. Sirdies ir kraujagysliy ligy ri-
zika yra kintama ir priklauso nuo NVNU pasirinkimo ir dozés. Rekomenduo-
jama vartoti maziausig veiksmingg NVNU doze, o gydymas turéty biiti kuo
trumpesnis. 2016 m. Europos kardiology draugija pranes¢, kad paracetamo-
lis laikomas pirmos eilés pasirinkimo vaistu skausmui valdyti. Naproksenas
arba maza ibuprofeno doz¢ (< 1200 mg) yra tinkamesni, jei pacientui reikia
NVNU ir yra vidutiné arba didelé Sirdies ir kraujagysliy ligy rizika [182]. Visi
NVNU veikia trombocitus, o didelés dozés gali padidinti kraujavimo rizika
po operacijos ir sumazinti aspirino poveikj [183]. Zinoma, kad ibuprofenas
gali trukdyti aspirinui patekti prie trombocity ir gali panaikinti apsauginj as-
pirino poveikj [185]. Tolesni tyrimai rodo, kad tam tikras slopinimo laipsnis
gali pasireiksti vartojant daugumg NVNU ir net kai kuriuos COX-2 inhibito-
rius. Jungtiniy Amerikos Valstijy maisto ir vaisty administracija (FDA) teigg,
kad ibuprofeng ,,reikia vartoti bent 8 valandas pries§ arba bent 30 minuciy po
greito atpalaidavimo aspirino® [185]. Tyrimo metu buvo laikytasi vaisty sky-
rimo gairiy ir rekomendacijy.

NVNU poveikis sveiky asmeny inksty funkcijai yra minimalus. Nepagei-
daujamos inksty reakcijos pasireiSkia 1-5 proc. visy pacienty, vartojanciy
NVNU. Tadiau pacientams, kuriems atlickama perkutaniné vainikiniy arterijy
intervencija su kontrastine medziaga, yra didesné inksty funkcijos sutrikimo
rizika. Be kraujo tiirio pokyciy, kontrastinés medziagos naudojimas, krau-
javimas ir nefrotoksiniai vaistai taip pat gali prisidéti prie inksty pazeidimo
i$sivystymo po PVAI [186]. Inksty funkcijos sutrikimas po PVAI ir 1étiné
inksty liga yra susije su bloga prognoze. Uminis inksty pazeidimas (UIP) po
PVAI yra svarbus rodmuo siekiant numatyti ilgalaikj mirtinguma ir gydymo
rezultatus [187]. Visgi né vienas 1§ misy pacienty prie§ PVAI procediirg netu-
r¢jo inksty funkcijos sutrikimo, o po procediros tam nebuvo nustatyta jokio
neigiamo poveikio naudojant pasirinktg NVNU kaip DMSV dalj . Taciau rei-
kia daugiau stebé&jimo ir atsitiktiniy im¢iy, kontroliuojamy su UIP susijusiy
tyrimy po PVAI ir NVNU vartojimo.

Nefarmakologiniai metodai yra dar viena labai svarbi DMSV metodo da-
lis. Su procediira susijusios prieigos vietos komplikacijos (hematomy susida-
rymas, rankos patinimas dél hemostazés) ne tik sukelia prieigos vietos skaus-
ma, bet ir laikinai apriboja virSutinés galiinés funkcijg. Sudarytas pratimy po
procediiros planas, parengtas kartu su kineziterapeutu, sumazina patinimg ir
pagreitina hematomos iSnykimg. Remiantis misy duomenimis, patinimas po
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procediros sudare 60 proc., kiti literatiiros Saltiniai taip pat nurodo patinimo
i$sivystymo galimybe [188]. Tiriamosios grupés pacientams, miisy duomeni-
mis, patinimas buvo daznesnis nei kontrolinés grupés, taciau patinimo i$ny-
kimo laikas tiriamojoje grupéje buvo trumpesnis, o tai rodo teigiamg fiziniy
pratimy rezultatg. Deja, buvo sunku jvertinti hematomos iSnykimo laika, nes
steb¢jimas vyko per nuotolj — telefonu, o pacientams buvo sunku savarankis-
kai nustatyti hematomos poky¢ius. Prieigos vietos komplikacijos po proce-
diros gali sukelti skausma, diskomforta ar net virSutinés galiinés disfunkcijg
priklausomai nuo susidariusios hematomos dydzio. Miisy tyrime skirtumo
tarp grupiy, vertinant prieigos vietos poprocediirines komplikacijas, nebuvo
nustatyta. Hemostazés taikymo laikas tarp grupiy taip pat nesiskyré. Vyravo
I-II tipo (pagal EASY klasifikacijg) hematomos, taciau kontrolinés grupés
pacientai per visg steb¢jimo laikotarpj patyré didesnius skausmo intensyvu-
mo balus (> 4/10) lyginant su tiriamaja grupe. Tokie patys rezultatai nustaty-
ti ir esant kitoms komplikacijoms. DMSV metodas dave teigiamy rezultaty
kontroliuojant skausmga per iminj laikotarpj po procediiros lyginant su ,,pagal
poreikj“ rezimu, kai buvo vartojami net stipriis opioidai. Misy tyrimo rezulta-
tai parod¢, kad skausmo paplitimas ir intensyvumas tiriamojoje grupéje buvo
mazesnis lyginant su kontroline grupe. Statistinis ir klinikinis reikSmingumas
ypac pastebimas pra¢jus 12 valandy nuo gydymo pradzios, o pika pasiekia po
48 valandy ir tesiasi iki vieno ménesio.

Neuropatinio skausmo komponentas yra vienas svarbiausiy skausmo ri-
zikos veiksniy ankstyvame ir vélyvame periprocediiriniame etape. Literatt-
ros duomenimis neuropatinio skausmo paplitimas po chirurginiy intervencijy
sudaro iki 40 proc. atvejy, o didziausig rizika turi pacientai, kuriems buvo
pazeista nerviné strukttra ar iSsivysté komplikacijos [189]. Pastebéta, jog
per procediira, kai naudojama kraujagyslin¢ prieiga, dazniausiai pazeidzia-
ma jutiminé nervy struktiira. D¢l to atsiranda didelio intensyvumo skausmas,
sukeliantis inervuojamos vietos funkcijos sutrikima, sunkiai pasiduodantj gy-
dymui jprastais medikamentais nuo skausmo [190]. Intensyvus skausmas su
prieigos vietos dermatomos atsiradimu buvo nustatytas tik tiems pacientams,
kuriy DN4 baly suma buvo > 4. Dermatoma atspindéjo n. medianus ar r. n.
radialis superficialis isitraukima j skausmo mechanizmg kliniSkai nustatant
hipoestezijg ar hiperalgezijg. Miisy tyrimo metu tikétinas neuropatinis skaus-
mas dazniau pasireiSkeé kontrolinéje grupéje ir tiems pacientams, kurie patyre
su procediira susijusias komplikacijas nepriklausomai nuo to, kuriai grupei
jie buvo priskirti. Zinoma, kad neuropatinis skausmas ypa¢ stiprina poopera-
cinio skausmo intensyvuma ir yra vienas i$ rizikos veiksniy vystantis Iétiniam
skausmui [47]. Tyrimy, susijusiy su periprocediirinio neuropatinio skausmo
komponento paplitimu ir stebéjimu po PVAI, néra. Literatliroje apraSyti tik
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dél to vystosi neuropatinis skausmas [190, 191]. Nustatéme, kad tikétino
neuropatinio skausmo komponento paplitimas didesnis kontrolin¢je grupéje,
kai pacienty skausmo valdymas yra ,,pagal poreiki“, o tiriamojoje grupéje,
skiriant DMSV modelj, jo pasireiskimas zymiai maZesnis; jam pasireiskus,
skausmo intensyvumas siekia < = 4/10 baly pagal SAS. Nustatyta DN4 baly
koreliacija su skausmo intensyvumu kontrolinéje grup¢je per visg atsitiktiniy
im¢iy tyrimo stebéjimo laikotarpj. Stebimuoju tyrimu nustatyta, kad patiria-
mas skausmas per imy laikotarpj gali prognozuoti véliau iSliekant] skausma.
Skausmo paplitimas ir jo intensyvumas per pirmas 48 val. yra nepriklauso-
mas rizikos veiksnys iSsivystyti létiniam skausmui po PVAI prieigos vietoje.
Turint tyrimy rezultatus, galima kelti hipoteze — DN4 klausimyno duomenys
ankstyvuoju laikotarpiu gali buti reik§mingas prognozinis veiksnys, padedan-
tis identifikuoti padidéjusios rizikos pacientus, kuriems reikéty taikyti DMSV
modelj periprocediiriniu metu. Be abejo, tam reikéty didesnés apimties atsi-
tiktiniy im¢iy tyrimy prieigos vietos létinio skausmo paieSkai po PVAL
Miisy SKS rezultatai nebuvo informatyviis dél isliekancio subjektyvumo
ir pacienty motyvacijos stokos pildant SKS anketg. Tyrime buvo jvertinti ly-
¢iy skirtumai, susij¢ su SKS balais ir skausmo intensyvumo balais interven-
cijos metu. Nustatéme, kad motery SKS balas buvo statistiSkai reikSmingai
didesnis nei vyry. LyCiy skirtumai, susij¢ su skausmu ir katastrofizavimu,
buvo nagrinéjami ankstesniuose tyrimuose, kuriuose daznai buvo praneSama
apie motery didesnj skausmo ir katastrofizavimo vertinimg [192]. Literatiiro-
je nurodoma, jog moterys gali buiti jautresnés ir maziau toleruoti skausmingus
dirgiklius dél lytiniy hormony ir imuniteto skirtumy [193—194]. Atsizvelgda-
mi | amziy ir SKS balus, nustatéme, kad SKS balai statistiskai reikSmingai
skyrési tarp amzZiaus grupiy ir buvo didZiausi tarp vyresniy nei 75 mety asme-
ny. Vyresnio amziaus pacientai daznai kencia nuo gretutiniy ligy, negalios,
depresijos ir nerimo bei blogéjancios gyvenimo kokybés. Visi Sie veiksniai
gali turéti jtakos skausmo katastrofizavimui bidingoms mintims [195, 196].
Suren ir kt. nerado jokiy SKS skirtumy tarp skirtingo amziaus grupiy, ta-
¢iau Park ir kt. nustaté, kad katastrofizavimo rizika did¢ja su amziumi; nors
rezultatai nebuvo statistiSkai reikSmingi [196, 197]. Svarbu pazyméti, kad
Suren ir kt. tyrime vyriausias pacientas buvo 69 mety amziaus, o miisy tyri-
mas parodé, kad didziausi SKS balai nustatyti vyresniems nei 75 mety paci-
entams. Tyrimo metu noréjome nustatyti, ar SKS susijes su iminiu skausmu
po PVAI ir ar SKS gali biiti naudojama prognozuojant Giminj skausma po
PVAI procediros. Deja, neradome reikSmingo rysio tarp SKS balo ir skausmo
intensyvumo nei procediiros metu, nei po jos. Dauguma pooperacinio skaus-
mo tyrimy atliekami pacientams po didelés apimties operacijy, o duomeny
apie SKS ir poprocediirinj skausmg yra nedaug [198, 199]. Nors izoliuoto
iiminio skausmo lygis tarp tokiy operacijy ir nedideliy procedury gali buti
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panasus, taciau audiniy traumos mastas yra Zymiai didesnis lyginant su tuo,
kurj patiria pacientai po transradialinés PVAI. Kai kurie tyrimai rodo, kad
skausmo katastrofizavimas gali biiti susij¢s su létiniu skausmu, ilgesniu atsi-
gavimu ir didesniu nejgalumo lygiu [200, 201]. Autoriai teigia, kad skausmo
katastrofizavimas gali prisidéti prie jautrumo skausmui per centrinés nervy
sistemos atlieckamg su skausmu susijusios informacijos apdorojima, taciau
aiSklis mechanizmai dar néra nustatyti [201]. Nedaug tyrimy nagrin¢ja rys§j
tarp skausmo katastrofizavimo ir iminio skausmo. Khan ir kt. tyré pacientus,
kuriems buvo numatyta atvira Sirdies operacija, siekdami nustatyti rysj tarp
katastrofizavimo ir pooperacinio skausmo intensyvumo. Jy rezultatai parodé,
kad pacientai, kuriems prieSoperacinio SKS balai buvo didesni, buvo linke
pranesti apie didesnj pooperacinio skausmo intensyvuma [115]. Sommer ir
kt. tyré ry$j tarp prieSoperacinio katastrofizavimo ir iminio skausmo po ausy,
nosies bei gerklés operacijos ir pri¢jo prie iSvados, kad katastrofizavimas yra
geras pooperacinio skausmo prognozavimo veiksnys [202]. Viena i§ priezas-
¢y, kodél miisy rezultatai nerodo reikSmingo rysio tarp skausmo katastrofi-
zavimo baly ir skausmo po proceduros gali biti ta, kad PVAI per stipining
arterija yra maziau skausminga procedira nei didesnés apimties operacijos,
todel pacientai nurodé¢ mazesnius skausmo balus. Taciau suskirs¢ius pacien-
tus 1 skausmo intensyvumo pogrupius, kai skausmas yra > 4 ir mazesnis ar
lygus 4, statistiniai skirtumai randami — nustatomi didesni SKS balai grupéje,
kurios intensyvumas yra > 4 baly.

Siame tyrime nustatéme, kad DMSYV intervencija sumazina prieigos vietos
skausmo paplitimg ir skausmo intensyvuma per timinj laikotarpi po PVAL
DaZna su hemostaze susijusi komplikacija buvo rankos patinimas ir kom-
plikacija, susijusi su hematomos iSsivystymu po procediiros. TG skausmo
pogrupyje > 4/10 baly parodé prieigos vietos skausmo susijusio su kompli-
kacijomis po PVAI, sumazéjimg. Su hemostaze susijes patinimo iSnykimo
laikas tiriamojoje grupéje taip pat buvo trumpesnis. Kontrolinéje grupéje nu-
statytas daznesnis galimo neuropatinio skausmo paplitimas, o galimo neuro-
patinio skausmo prognoziniai veiksniai yra: spaudziamojo tvars¢io buvimas,
rankos patinimas d¢l hemostazés bei prieigos vietos komplikacijos po PVAL
Katastrofizavimo balai tarp grupiy nesiskyré ir nebuvo nustatyta rysio tarp
skausmo intensyvumo ir katastrofizavimo baly. Ta¢iau skausmo intensyvumo
pogrupiuose ankstyvuoju laikotarpiu po PVAI buvo nustatytas reikSmingai
didesnis bendras SKS balas abiejose grupése.

Remiantis pirma stebimaja studija ir atsitiktiniy im¢iy studija, galima kelti
naujg hipoteze¢ — gera prieigos vietos skausmo intensyvumo ir paplitimo kon-
trolé per iiminj laikotarp; gali padéti iSvengti létinio skausmo atsiradimo po
PVAL Sis tyrimas yra pirmas tokio pobtidZio poprocediirinio ar su procediira
susijusio skausmo valdymo tyrimas. Tod¢l reikéty atlikti daugiau atsitiktiniy
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im¢iy kontroliuojamy tyrimy su kitais galimais skausmo valdymo modeliais
ir nustatyti saugiausig ir geriausig DMSV modelj, analizuojantj 1étinio skaus-
mo prevencijg poprocediiriniu laikotarpiu.
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TYRIMO TRUKUMAI

Tyrimo trukumai yra §ie: jis yra vieno centro, sudarytas i§ dviejy imciy
(prospektinis stebimasis ir atsitiktiniy im¢iy), atsitiktiniy im¢iy tyrimui ne-
buvo taikytas aklasis metodas, o esant hemostazei, buvo naudojamas vienas
specifinis prieigos vietos uzspaudimo metodas. Skausmg malSinancius vais-
tus kontrolinéje grupéje individualiai taiké paciento gydytojas, todél tyréjai
Ju paskyrimams jtakos neturéjo. Be to, Siame tyrime skausmui vertinti buvo
naudojamos Zodiné skausmo intensyvumo vertinimo skalé ir skaitmeniné
skausmo intensyvumo vertinimo skalé, pagristos subjektyvia skale. Atsitik-
tiniy im¢iy tyrimui taikyta analizé pagal protokola (as per-protocol). Nors
miisy komanda buvo labai griezta duomeny rinkimo klausimu, vis délto ne-
galima atmesti metodologijos SaliSkumo. Be to, negalé¢jome stebéti pacienty
namuose ir nezinome, ar jie atliko pratimus taip, kaip buvo iSmokyti. Todél
per visg steb&jimo laikotarpj turéjome pasitenkinti jy atsakymais telefonu.

SKS yra subjektyvus klausimynas, kurj pildant buvo svarbus pacienty
atvirumas ir noras bendradarbiauti, taciau to negal¢jome uztikrinti. Anketa
buvo pildyta tik prie§ procediira, todél nebuvo duomeny, leidzianciy istirti
galimg skausmo ir SKS koreliacijg visais laiko momentais.

Neuropatinio skausmo vertinimg atliko tyréjai, kurie pagal profesija buvo
gydytojai anesteziologai ar skausmo medicinos gydytojai. ISsamesniam paci-
enty iStyrimui nebuvo gydytojo neurologo. Visi duomenys pagrjsti neurolo-
giniu iStyrimu skausmo medicinos gydytojo (gyd. anesteziologo), kuris buvo
i8laikes Europos skausmo medicinos egzaming ir tur¢jo 5 mety Sio darbo pa-
tirtj.
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ISVADOS

1. Per iiminj laikotarpj skausmas keitési; Vidutinio intensyvumo skausma
jauté 50 procenty pacienty per pirmas 2 valandas po procediiros. Priei-
gos vietos skausmas po 3 ménesiy isliko 3,7 proc. (6/161) atvejy.

2. Dauguma rizikos veiksniy buvo susije¢ su prieigos vietos periproce-
dirinémis komplikacijomis. Hematoma buvo pagrindinis prognozinis
rizikos veiksnys per visg steb¢jimo laikotarpj. 7Tikétino neuropatinio
skausmo pasireiSkimas nustatytas statistiSkai patikimai daznesnis po
jvykusiy prieigos vietos komplikacijy po PVAI procediiros. Tikétino
neuropatinio skausmo pagrindiniai prognoziniai veiksniai buvo Sie:
spaudziamasis tvarstis, rankos patinimas d¢l hemostazés ir komplikaci-
ju po perkutaninés vainikiniy arterijy intervencijos pasireiSkimas priei-
gos vietoje.

3. Prieigos vietos skausmo i§likimo po 3 ménesiy prognozuojantys veiks-
niai: diabetas, virSutinés galtinés periferiné su prieigos vieta susijusi
neuropatija, hematoma, isliekantis skausmas ir skausmo intensyvumas
(didinantis tikimybe 3 kartus, uz kiekvieng papildomg intensyvumo
vieneto padidéjima) per pirmas 48 valandas po perkutaninés vainikiniy
arterijy intervencijos.

4. Daugiamodalinio skausmo valdymo modelis sumazino prieigos vietos
skausmo pasireiSkimg ir skausmo intensyvuma (po 12 val. tiriamojo-
je grupéje niekam nepasireiSké skausmas ir skausmo intensyvumas
buvo < 4/10 baly trijy ménesiy laikotarpyje) bei tikéting neuropatinio
skausmo atsiradimg ankstyvuoju laikotarpiu po perkutaninés vainikiniy
arterijy intervencijos.
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REKOMENDACIJOS

Rekomendacijos §iai populiacijai yra:

1.

Norint laiku nustatyti pasireiSkianti skausma pacientams po PVAI, tiks-
linga skausma vertinti procediros metu, 2 val., 12 val. po procediiros
ir 1 kartg per para pacientui gulint stacionare. Galima naudoti zoding
skausmo intensyvumo vertinimo skale (ZAS) ir skaitmening skausmo
intensyvumo vertinimo skaleg (SAS).

. Tyrimo metu nustatyti rizikos veiksniai veda link rekomenduotino pa-

ciento steb€jimo imiu po procediiriniu metu. Dienos stacionaro atveju
i8leidziant pacientg ] namus, rekomenduoti prieigos vietos skausmo ste-
béjimg ir skausmo valdyma paskirti Seimos gydytojo prieZitirai.

. Steb¢jimo ir prieigos vietos galimo skausmo gydymo rekomendacijos

stacionare pavaizduotos priede Nr. 6. Nustacius prie§ procediirinius ri-
zikos veiksnius (diabetas, procediiros baimé) ir SAS > 4 baly, gali biiti
pradétas DMSYV toliau stebint pacientg stacionare po procediiros ir ver-
tinant SAS vieng kartg per para.

. Stebéti pacientg dél galimy prieigos vietos komplikacijy i$sivystymo;

joms pasireiskus, pradéti DMSV (jei nebuvo pradétas) ir DN4 vertini-
mg3, kuriam esant > 4 balams, rekomenduojama gydytojo neurologo ar
skausmo specialisto konsultacija.
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SUMMARY

Cardiovascular disease is the leading cause of death worldwide.
Percutaneous coronary intervention (PCI) has become the dominant
revascularization technique in Europe over the past decade and is considered
the gold standard for the treatment of ischemic heart disease (IHD). Radial
artery (trans-radial) access is increasingly replacing the femoral artery as
the first-line approach. Trans-radial access has been shown to reduce the
risk of vascular complications and is associated with shorter hospital stays,
earlier mobilization, and higher patient satisfaction. Despite the advantages
of the trans-radial approach, complications at the access site are possible
during the procedure, including vasospasm, bleeding, and damage to the
surrounding upper limb structures, which may require surgical treatment.
Local complications at the access site can lead to adverse outcomes such as
acute pain, upper limb dysfunction after PCI, and the complex regional pain
syndrome. Improper management of acute pain at the local access site can
lead to the development of chronic pain, which can significantly impair the
patient’s quality of life and may become a cause of disability.

Despite the intervention being minimally invasive, high-intensity pain can
be felt at the access site, which can become a chronic condition. The multimodal
pain management (MPM) model may reduce the incidence and intensity of
local access site pain after PCI in patients with IHD. No prospective clinical
studies have been conducted to examine the impact of multimodal acute pain
management on post-procedural pain management outcomes in this patient
population. We hypothesize that the MPM model will reduce the intensity and
occurrence of access site pain in patients with CHD after PCI.

Aim

To determine the prevalance of radial artery access site pain and the impact
of multimodal pain management on access site pain after percutaneous
coronary intervention.

Objectives

1. To investigate the prevalance and intensity of access site pain after
percutaneous coronary intervention.

2. To assess potential factors influencing the development of access site
pain after percutaneous coronary intervention.

3. To identify potential prognostic risk factors for the transition of access
site pain to a chronic process.
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4. To assess the impact of multimodal pain management on access site
pain (occurrence, intensity and complications after percutaneous coro-
nary intervention).

Scientific novelty of the work

This study evaluates for the first time the pain syndrome associated
with a minimal invasive procedure and its transition from the acute phase
to the chronic phase in patients after percutaneous coronary intervention
during a 3-month follow-up period. During the study, demographic, clinical,
procedural and psychological factors that may affect the intensity of pain
and its persistence were comprehensively analyzed. A safe multimodal pain
management model has been developed and looked over in a randomized
trial. In addition, this is the first randomized trial to examine the effect of
multimodal pain management in patients after PCI, when pharmacological
and non-pharmacological pain management approach were used.

It is expected that the periprocedural recovery period will be improved
by implementing recommendations for monitoring and managing acute post-
procedural pain in patients with ITHD after PCI. It is likely that the risk of
developing chronic access site pain and complications will decrease after
PCI, and the need for additional testing and interventions will decrease.
Also, serious conditions requiring urgent decisions or consultations (e.g., a
neurologist with a neuropathic pain component) will be detected in a timely
manner. Increased patient satisfaction and optimized resource use will help
improve the quality of health care, and updated knowledge will be integrated
into medical education programs.

METHODS AND STUDY DESIGN

The study consisted of two main parts. The first part was a prospective
observational study, the aim of which was to determine the occurrence
of acute access site pain and its transition to a chronic process, as well as
possible prognostic factors. The second part consisted of a randomized study,
in which, based on the results of the first part of the study, we created a MPM
model. In it, the patient sample was divided into control and study groups.
The control group was assigned standard access site pain treatment after PCI,
and the study group was assigned to MPM.

Ethical aspects

The study was approved by the Regional Ethics Committee. The randomized
trial was registered with the Australian and New Zealand Clinical Trials
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Registry, ID number: ACTRN12618001699257 (https://anzctr.org.au/Trial/
Registration/TrialReview.aspx?ACTRN = 12618001699257). All patients
were properly informed before the procedure and gave written consent to
participate in both studies.

Prospective observational study: assessment of the prevalence and risk
factors for procedure-related access site pain

Study design and sample size

This is a prospective observational study. Data from patients (n = 161) who
underwent elective (non-urgent) percutaneous coronary intervention using
trans-radial access were collected. Patients who underwent percutaneous
coronary intervention and completed the follow-up period were consecutively
enrolled. Some patients were lost to follow-up because we could not contact
them (incorrect phone number was provided). The study design is presented
in Figure 1.

the PCI

Patients enrolled before
n=210

‘ Excluded because the femoral
T access was chosen

n=41
\
Follow-up for 3 months
n=169
J Lost during follow-up period
‘ n=_§
\
Analysis
n=161

Fig. 1. Study flow chart

PCI — percutaneous cardiac intervention.

The study enrolled adult patients (> 18 years) with ischemic disease
undergoing elective percutaneous coronary angiography. Patients younger
than 18 years of age, those with limited self-expression, severe mental
illness, or an acute coronary syndrome (unstable angina and ST or non-ST
elevation myocardial infarction) as well as NYHA class III-IV patients were
not included in the study.
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The sample size was calculated based on the prevalence of access site
pain after PCI determined in studies. With 95% confidence level, a 0.05, the
minimal sample size required was n = 157.

In order to determine the prevalence of access site pain and the prognosis
of chronicity after PCI, the following factors were analyzed.

Demographic factors:

1. patients’ age,

2. sex,

3. body mass index > 25,

4. fear before the procedure (Yes/No).

Comorbidities:

arterial hypertension,

diabetes,

dyslipidemia,

depression,

rheumatoid arthritis,

carpal tunnel syndrome and other comorbidities.

SNk W —

Peri-procedural factors:

pain intensity,

duration of intervention,

arterial bleeding from the puncture site,
swelling of the hand after hemostasis,
time of pressure on the interventional wound after PCI,
hematoma at the puncture site,
pseudoaneurysm,

arterial thrombosis,

arteriovenous fistula,

10. neuropathy of the access site (hand),

11. infection of the intervention site,

12. acute access site pain after the procedure

el i IR il Sl

Measurements

Pain intensity was assessed using a verbal pain rating scale (VRS): no pain
— 0, mild — 1, moderate — 2, severe — 3, very severe — 4, and worst possible
pain — 5 points.

The nature of the pain was left to the patient to assess, with several pain-
describing words provided as help (“stabbing”, “stinging”, “burning”) and
the option to record a description of the pain experienced, as well as the
option “other”. The prevalence and intensity of pain were monitored at the
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following points: immediately after the procedure, after 2 hours, 12 hours, 24
hours, 48 hours, and 3 months after the PCI in the hospital or after discharge
home. Evaluations were conducted via telephone interview. In this manner,
all stages of pain — acute, subacute, and chronic — were covered. Patients who
agreed to continue participating in our study and provided their contact details
were interviewed by telephone. Patients who were recommended for surgical
treatment after PCI during the same hospitalization (aortic-coronary artery
bypass grafting) were excluded from further interviews. Chronic access site
pain was defined as pain lasting longer than 3 months after the PCI.

Randomized controlled trial: multimodality access site pain
management

Sample size and study participants

The sample size was calculated based on the prevalence of acute pain
after PCI with a 4% margin of error, 95% confidence level, and a — 0.05.
After calculations using the formula, we estimated that the minimum sample
size should be at least 39 participants for both groups (in total, 78). Patients
scheduled for a PCI procedure at the Department of Cardiology of the Kaunas
Hospital of the Lithuanian University of Health Sciences were included in
this single-center randomized controlled trial. Figure 2 shows the patient
enrollment scheme. The first enrollment took place on December 1, 2018,
and the last one was on December 31, 2021.
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{ Assessed for eligibility (n=157) }

Excluded (n =20)

* Not meeting inclusion
criteria (n =7)
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Fig. 2. Study flow chart

Inclusion criteria for the study:

Adults (> 18 years);

Patients with ischemic heart disease;

Class I-II (Killip/NYHA) heart failure;

Those who gave a written consent, and

Individuals who had no allergies or other known contraindications to
the use of painkillers.

M NS

Exclusion criteria:

1. Patient refusal to participate in the study;

2. Class III-IV (Killip/NYHA) heart failure, liver, kidney, or other known
diseases;

3. Allergy to drugs that will be used during the study;
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4. Patients who took painkillers for other pain conditions before the study;
5. Local access site pain before the procedure;
6. Pregnancy or breastfeeding.

Standard care and interventional treatment

The intervention group (IG) was given multimodal pain relief: a
combination of paracetamol with NSAIDs (2 drugs that act synergistically)
and physiotherapy. During the PCI procedure, patients were given 1 g of
paracetamol intravenously and 600 mg of ibuprofen per day orally for the
first 24 hours after the procedure. The treatment regimen was prepared in
accordance with the guidelines for the diagnosis and treatment of acute
postoperative pain set by the Hospital of the Lithuanian University of Health
Sciences (LSMUL) Kaunas Clinics.

A physiotherapist individually trained the patients to exercise the limb.
After assessing the possible risk of bleeding, the exercises were started 24
hours after the procedure. The patient repeated the exercises 2—3 times a day
for one week. No target heart rate was set. If the pain increased during the
exercise, the patient stopped the exercises and informed the investigator.

The control group (CG) received pain medication provided by the
cardiologist who cared for the patient after the PCI procedure. The pain
medication was administered according to the pain management practice
of the Department of Cardiology of the LSMUL Kaunas Clinics. For pain
management after PCI, ketoprofen was administered intravenously “as
needed” up to the maximal daily dose; if pain persisted, tramadol 50 mg orally
or intramuscularly or strong opioids (morphine orally or intramuscularly)
in “as needed” regimen was used. For pain relief, local measures (ice and
heparin sodium gel) were applied in patients of both groups as needed.

Randomization

The study was designed as a randomized controlled prospective parallel
group study. During the study, patients were allocated in a 1:1 ratio. The
randomization list (simple randomization protocol) was generated using the
Research Randomizer (https://www.randomizer.org/). A sealed envelope was
used to conceal the assignment, which was opened on the day of the procedure
by a separate investigator who enrolled the patient in the study.

Outcomes

Demographic and baseline data were collected before the PCI procedure.
Primary endpoints were assessed during the procedure and at 2, 12, 24, and
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48 hours, 1 week, and 1 and 3 months after the procedure. The primary
outcome measure was the prevalence, nature, and intensity of site pain
during the follow-up period. The numerical pain rating scale (NRS, 0-10)
was chosen to assess pain intensity. The nature of the pain was left to the
patient to assess, providing several pain-describing words for assistance (e.g.,
“stabbing”, “stinging”, or “burning”) and giving the option to record a self-
reported description as well as the option “other”.

Secondary outcomes were site complications and neuropathic pain asses-
sed using the DN4 questionnaire (Appendix 2). The DN4 questionnaire eva-
luation was performed with the pressure dressing applied 2 hours after the
PCI and 1 hour after the dressing was removed. The catastrophizing scale was
assessed as follows.

The presence of neuropathic pain was assessed based on the diagnostic
criteria for neuropathic pain (prepared by the IASP Neuropathic Pain Interest
Group experts):

1. Pain consistent with the topographic neuroanatomical innervation area.

2. History suggesting damage to a part of the peripheral or central soma-

tosensory nervous system.

3. At least one neurological examination confirming neuroanatomical da-

mage.

4. Examination demonstrating the presence of a disease or nervous system

damage causing neuropathic pain.

True neuropathic pain was diagnosed in the presence of criteria 1, 2, 3,
and/or 4. Probable neuropathic pain was diagnosed in the presence of criteria
1, 2, and 3 or 4. Possible neuropathic pain was diagnosed when criteria 1
and 2 were present. It should be noted that a prerequisite for the diagnosis
of neuropathic pain is the presence of direct and indirect signs of sensory
neuropathy. In our study, neuropathic pain was considered probable when
DN4 was > 4 and pain was observed along the dermatome of the involved
nerve on clinically objective examination.

The neuropathic pain component was assessed using the DN4 scale and
a clinical examination at the bedside. The first assessment was conducted
during hemostasis, the second — 2 h after PCI, and then the examination was
repeated after the removal of the pressure dressing.

Access to the PCI site by introducing a catheter through the radial
artery

The access method, catheter size, the parameters of the guiding catheter,
drug therapy, and other materials were left to the discretion of the interventional
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cardiologist. In the trans-radial site access method, the artery was identified
according to anatomical landmarks. Before the cover was placed, a local
anesthetic (0.5—1 mL of 1% lidocaine) was injected subcutaneously. After the
PCI, hemostasis was ensured by applying a pressure bandage to the wrist at
the puncture site, which was started to be loosened 4 hours after the procedure
and was gradually loosened until it was safe to completely remove it.

All complications were monitored clinically and were confirmed by
specialist and/or instrumental examination. A hematoma was defined as a
palpable mass greater than 3 cm in diameter, measured with a tape measure
using the EASY (Early Discharge after Transradial Stenting of Coronary
Arteries Study) hematoma grading scale. According to that scale, grade 1 is
a superficial hematoma 5 cm in length from the puncture (access) site. Grade
2 is a 10-cm hematoma with moderate muscle infiltration. Grade 3 is defined
as a forearm hematoma with muscle infiltration below the elbow. Grade 4
involves the extension of the hematoma above the elbow. Grade 5 requires
urgent surgical treatment and is called a compression syndrome. Thus,
based on the degree of the hematoma, the patients were prescribed treatment
according to the local protocol of the hospital’s Department of Cardiology
at that time. Hand purpura (ecchymosis) is a discoloration of the skin of the
hand after hemostasis following a PCI procedure. Hand swelling is defined as
swelling of the hand after hemostasis.

Statistical analysis

Data analysis was performed using SPSS statistical software v. 20.0 IBM
and Microsoft Office Excel 2010.

The following statistical characteristics were used to describe the data.
Normally distributed continuous variables (n) were presented as mean = SD
and were compared using Student’s t test. Categorical data were presented as
median, interquartile range, minimum and maximum values, and percentage,
and were statistically tested using the Chi-square (%) or Fisher and Mann-
Whitney test, where appropriate.

Univariate linear logistic regression analysis was used to identify prognostic
factors and prognostic models for access site pain.

The relationship between variables was assessed by Spearman’s rank
correlation analysis. All differences were considered to be statistically
significant when p < 0.05.

Multivariate analysis of variance (MANOVA) was used in the case-control
study to determine whether there were any differences between independent
groups in terms of pain intensity during the follow-up period. The analysis of
case-control data was performed per-protocol. All differences were considered
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to be statistically significant when p < 0.05. Risk units were calculated based
on the strength of the association. Nominal variables were assessed using the
contingency coefficient, and the ordinal scale was Kendall tau-c.

STUDY RESULTS

A prospective observational study: assessing the prevalence and risk
factors for access site pain

General characteristics of the subjects

A total of 210 patients were enrolled in the study before the PCI. Of those,
19% (n = 41) were excluded from the study because the femoral artery access
was chosen. Additionally, 8 patients were lost to follow-up (n = 169) because
they could not be contacted by telephone. All patients had ischemic heart
disease (IHD) with a mean duration of 10 years. The majority of the patients
were male. Diabetes mellitus, hypertension, and dyslipidemia constituted the
largest proportion of comorbidities. The mean age of the subjects was 66
years.

Development of pain and predictors of chronic pain

The prevalence of pain immediately after the procedure was 29%, then
jumped to 54% within 2 hours and decreased to 3.7% (in 6 patients) 3 months
after PCI. These 6 patients also reported persistent pain during the first 2
days after the intervention, except for two patients who did not report pain 48
hours after the PCI. However, after 3 months, all 6 patients experienced local
access site pain.

The patients were asked to describe their pain. They used the following
pain-describing words: stabbing, stinging, burning, dull, or unpleasant. The
most frequently used word was dull (60-80%); the patients noted that they
felt stabbing pain during all follow-up assessments, while descriptions of pain
as burning or unpleasant were less common.

To identify potential predictors of acute pain after PCI, demographic and
procedure-related factors were analyzed. The main consistent predictors
of acute pain were access site complications after PCI, hematoma, and the
total number of predictors. These factors were associated with a 2- to 8-fold
increased likelihood of acute pain within 2 to 48 hours after the PCI (p < 0.05).
In addition, in the very early stages after the PCI (2 to 12 hours), arterial
bleeding from the access site and swelling of the hands after hemostasis were
also strongly associated with the presence of acute pain. It is noteworthy
that the pressure dressing was kept firmly at the puncture site for 6.74 (+
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1.77) hours after the intervention. Fear of the PCI procedure also had some
predictive value for acute pain, but only 12 hours after the procedure.

To investigate whether the presence of pain at different observation times
had a predictive potential for the persistence of pain in the future, we calculated
a correlation matrix. The results showed that the correlations of pain intensity
at different time points were moderate throughout the study period (0.32 or
higher). However, there was a tendency for the correlations at adjacent time
points to be stronger (0.6—0.7). Chronic pain most strongly correlated with
pain intensity 24 hours after the procedure (0.47), p < 0.001.

We also analyzed potential predictors of the development of chronic pain
at the local access site. Here, we included factors such as the demographic
profile, comorbidities, procedure-related indicators, and acute pain
characteristics. The results of the study showed that acute pain after the PCI
procedure — starting from pain immediately after the procedure and ending
48 hours after it — was the strongest and most consistent predictor of the
development of chronic pain. The presence of acute pain was a stronger
predictor of chronic pain when measured 24 and 48 hours after the procedure
(odds ratio 48.7 and 23.5, respectively), although previous acute pain after the
procedure was also significantly associated with the development of chronic
pain at 3 months (p < 0.05). The intensity of acute pain was also a consistent
predictor of chronic pain, increasing the odds by 2.56 - 3.58 times (p < 0.05)
for each additional point increase in intensity (range 0 to 5). In addition to
pain-related measures, three other factors were significantly predictive of
chronic pain. These were the development of hand neuropathy at the local
access site (OR = 19.93), hematoma (OR = 6.48), and diabetes (OR = 5.77).
It should be noted that access site complications after PCI reached borderline
significance for chronic pain with HR = 5.66 (p = 0.057). All other analyzed
parameters were not significantly associated with the development of chronic
pain 3 months after the PCI.

Pain control

Pain relief was prescribed by the treating physician when the patient
complained of local access site pain. The physician’s prescription sheet
indicated that the medication was prescribed “as needed.” At various points
in time, pain relief was prescribed in 9-24% of all patients who underwent
PCI. NSAIDs (ketoprofen and ibuprofen) were used in most cases, and strong
opioids (10 mg of morphine intravenously) were prescribed in a few cases.
The use of a pharmacological pain relief was effective in most patients,
ranging from 50 to 100% of all patients receiving pain relief.
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Randomized controlled trial: multimodal access site pain management

General characteristics of the subjects

A total of 157 patients were included in the study; 13% (n=20) of the
patients were excluded from the study due to non-compliance with the criteria
(n=7), planned surgical treatment after PCI (n =4), or a different access
chosen for the intervention (n =9). Thus, all in all, 137 patients participated
in the randomization, but 4 participants were lost to follow-up during the
study period (for unknown reasons, it was not possible to contact them by
phone).

The study sample consisted of 66% of men and 34% of women. The mean
age of the patients in the control (CG) group was 64.1 (x 10.5) years, and in the
intervention (IG) group, it was 64.6 (+ 12.3) years. Patients in the CG group
had ischemic heart disease (IHD) for a mean period of 3 years, and in the IG
group — 4 years. PCI was performed in 60% of cases due to stable angina. In
80% of cases, the procedure was performed by a senior cardiologist, and in
40% of cases, the procedure was performed for the first time.

Pain control

Patients in the intervention group were treated according to the established
protocol, and in the control group — “as needed”. The “as needed” regimen in
the control group was as follows: during the procedure, 0.9% (n = 1) of the
patients received a strong opioid (morphine, intravenously), and immediately
after the PCI, 1.5% (n=2) of the patients received NSAIDs (ketoprofen,
intravenously) and strong opioids (morphine, intravenously). Two hours after
the PCI intervention, 6.8% (n=9) of the patients received NSAIDs (n = 7)
and strong opioids (n = 2). At 12 hours after the PCI, 6% of the patients were
administered only NSAIDs (ketoprofen, intravenously), and after 24 hours,
no painkillers were given. No side effects of the prescribed NSAIDs (in either
the CG or the 1G) were recorded during the observation period. It is important
to note that patients reported nausea and vomiting when strong opiates were
used.

For pain relief and treatment of local complications (hematomas), in both
groups, local measures (ice and heparin sodium gel) were applied according
to the procedure. In total, local measures were applied in 20 patients, of which
in the CG — in 45.0% of cases, and in the IG — in 55.0% of cases (p = 0.552).
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Prevalence of local access site pain

The prevalence of local access site pain decreased during the 3-month
observation period. The highest pain point was observed immediately after
the procedure (CG — 60%, IG — 48%), after 2 hours (CG — 79%, IG — 65%),
and after 12 hours (CG — 59%, IG — 43%). The lowest point during the
observation period was after 3 months (CG —4.4%, 1G — 1.5%). A statistically
significant difference between the groups was found after 24 hours, after 48
hours, after 1 week, and after 1 month following the procedure.

The nature of the pain did not differ statistically significantly between the
groups. During the first 24 hours, the predominant pain-describing words
used by the patients were “stinging”, “burning”, “stabbing”, “tightening”,
and “tingling”. From the 48" hour onwards, such descriptions of pain as
“unpleasant” or “shooting” pain appeared. After three months, only throbbing
and tingling pain was observed.

During the observation period, the mean scores of the pain intensity scale
for the access site were statistically significantly higher in the control group
(Wilks’s A=0.84 F (7.125)=3.37, p=0.002). The highest point of pain
intensity was 2 hours after the PCI procedure (IG — 2.17 + 2.07; CG — 3.53
+ 2.69), and the lowest point was 3 months later (IG — 0.02 + 0.12; CG —
0.09 + 0.45). In order to determine a clinically significant difference in the
prevalence of access site pain between the study and the control groups, pain
intensity was divided into subgroups (NRS): <4/10 points and > 4/10 points.
In the intervention group, the prevalence of access site pain was lower in
the subgroup with pain intensity > 4/10 points. After 12 hours, no one in the
intervention group experienced pain intensity > 4/10 points.

During the one-month follow-up period, the prevalence of access site pain
intensity > 4/10 points in the control group was 32.4-4.4%. The highest point
in the prevalence of pain intensity in the > 4/10-point subgroup was after 2
hours (32.4%) after the PCI, and the lowest point was after 48 hours (4.4%).
Access site pain intensity after 3 months was < 4/10 points in both groups.

The prevalence of access site-related complications after the PCI did
not differ between the groups, only the prevalence of hand swelling after
hemostasis was statistically significantly higher in the intervention group
(CG —50% (n=34); IG — 72.3% (n=47), p = 0.008). The resolution of the
swelling after the PCI was also faster in the intervention group, 46.7 + 39.1
and 29.0 £+ 16.6 hours, respectively (p = 0.045; tc — 0.251). Hematoma was
the most common access site complication after the PCI: it occurred in 26%
(n=16) of cases in the intervention group and in 13% (n = 9) of cases in the
control group. According to the EASY classification, hematoma grades on
the assessment scale were I-11. In cases of hematoma developing at the access
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site, pain intensity was statistically significantly lower in the intervention
group (Wilks’s A=0.812 F (8.110) = 3.187, p = 0.003). It is noteworthy that
in the control group, in the presence of grade III hematoma according to the
EASY assessment scale, all patients (n = 2) experienced pain > 4/10 points
(p=0.038) (p = 0.038). In the intervention group, one patient had a grade III
hematoma according to the EASY classification, and the NRS was < 4/10
points. No significant differences were observed at other time points.

In the control group, patients who developed access site complications
had statistically significantly higher pain intensity scores in the pain intensity
subgroup (> 4/10 points) after the PCI at the 1-month follow-up evaluation.
During the first 2 hours after the procedure, patients in the intervention group
who developed access site complications had pain intensity of > 4/10 points,
and after 12, 24, and 48 hours, 1 week, 1 month, and 3 months, access site
pain intensity was < 4/10 points.

During hemostasis, in patients who filled out the DN4 questionnaire
(n=135), the overall mean score was 2.79 £+ 1.779 points. In the CG, it was
3.01 = 1.94 points, and in the IG - 2.56 = 1.57 points (p = 0.173). In order
to find a clinically significant difference between the groups, the results
of the DN4 questionnaire were divided into 2 subgroups: DN4 >4 points
when the presence of a neuropathic pain component was likely, and DN4 < 4
points when the presence of a neuropathic component was not suspected. A
statistically lower prevalence of a possible neuropathic pain component was
observed in the intervention group (14.1%) than in the control group (35.2%),
p = 0.004. Pain-describing words related to nerve damage, such as “burning”
or “tingling”, were more commonly observed in the subgroup of DN4 >4
points. Such character of pain was statistically significantly more frequently
observed in the DN4 > 4 points subgroup of the control group after 2 hours,
24 hours, and 1 month, and in the intervention group — after 12 hours. At
the studied time points after the PCI (after 12 hours, 24 hours, 48 hours, 1
week, and 1 and 3 months), pain intensity was statistically significantly more
distributed in the DN4 >4 points subgroup of the control group compared
to the intervention group, while in the intervention group, pain intensity was
significantly more distributed in the DN4 < 4 points subgroup compared to
the control group.

In order to determine whether the DN4 score at different observation times
had a predictive potential for pain intensity in the future, we calculated a
correlation matrix. The results showed that in the control group, DN4 score
correlations with pain intensity at different time points were average (0.368
or higher) throughout the study period. However, there was a tendency for
the correlations of adjacent time points to be stronger (0.643). DN4 scores
had the weakest correlation with pain intensity 3 months after the procedure
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(0.297). In the intervention group, no correlation between the DN4 score and
pain intensity during the observation period after the PCI was detected.

A univariate analysis of variance was performed to evaluate DN4 score
as a prognostic indicator of pain intensity in the groups. The results of the
analysis showed that an increase in the DN4 score by one digit increased
pain intensity by 0.45 points in the intervention group (CI (0.140-0.768),
p =0.005; F(1.62) = 8.348, R =0.344 (R2 = 0.119), p = 0.005) 2 hours after
the PCI intervention. In the control group, a one-digit increase in the DN4
score increased pain intensity by 0.921 points in the control group (CI (0.669-
1.174), p <0.001; F(1.65)=53.070, R=0.670 (R2 =0.449), p <0.001) 2
hours after the PCI. A relationship was also found 24 hours after the PCI: a
one-digit increase in the DN4 score increased pain intensity by 0.55 points
(CI (0.333-0.758), p<0.001; F(1.68)=26.304, R=0.528 (R2=0.279),
p <0.001), but this relationship was not observed in the intervention group.

When analyzing the prevalence of access site complications after PCI in
DN4 subgroups, a statistically significantly higher prevalence was found in the
DN4 > 4 points subgroup of the control group, where CG patients significantly
more often experienced access site complications compared to the DN4 < 4
points subgroup (respectively, 37.5% (n=9) and 2.3% (n = 1), p <0.001).
Meanwhile, in the intervention group, more access site complications were
observed in the DN4 < 4 points subgroup than in the DN4 > 4 points subgroup
(respectively, 57.1% (n = 8) and 42.9% (n = 6), p < 0.001). When hematomas
developed in the access site after the PCI procedure, in both the control and
the intervention groups of subjects, they were statistically significantly more
common in the DN4 > 4 points subgroups.

During this clinical study, when investigating the involvement of nerve
damage in the pain mechanism, we found that 12 subjects had hypoesthesia/
hyperalgesia involving n. medianus or r. n. radialis superficialis; of these, 9
patients had objectively observed involvement of the . n. radialis superficialis
dermatome, and 3 patients had both of the above.

In order to assess the prevalence of nerve damage pain in the groups, we
considered that possible neuropathic pain would be diagnosed if DN4 > 4 points
(during hemostasis), pain spread along the dermatome during the examination,
and NRS > 4/10 points. Statistically significant, possible neuropathic pain
was observed more often in the control group than in the intervention group:
respectively, 51.5% (n = 35) and 24.6% (n = 16), p = 0.001. The occurrence of
possible neuropathic pain was observed statistically significantly more often
in both groups after local access complications following the PCI procedure.

Logistic regression data showed prognostic factors that could help predict
the occurrence of a possible neuropathic pain component after PCI at the access
site. The main prognostic factors in the control group were the presence of a
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pressure bandage, swelling of the hand due to hemostasis, and the occurrence
of local complications after PCI at the access site. After summarizing the
data from the performed logistic regression for both groups, we found that
belonging to the control group (using standard pain management) increased
the risk of a possible neuropathic pain component by 5 times (Exp(B) = 5.28;
95% CI (2.16-12.94), p <0.001), female sex — by 2.6 times (Exp(B) =2.56;
95% CI (1.02-6.39), p =0.045), and the occurrence of complications at the
access site after the PCI — by as much as 8 times (Exp(B) = 8.07; 95% CI
(2.70-24.14), p < 0.001), 75.9%, R2(Nagelkerke) = 0.34).

The role of catastrophizing in predicting acute procedure-related pain

A total of 109 patients were included in the statistical analysis: 73 men
(67%) and 36 women (33%). Of these, 28 patients were excluded due to
missing data because they did not complete the Pain Catastrophizing Scale
(PCS). The questionnaire was completed before the PCI procedure. No
significant difference was found between the control and the intervention
groups.

The preprocedural total PCS score was 15.0 [8.0-22.0]. The median for
women was 18.0 [10.0-29.5] and for men, 14.0 [6.5-20.0]. The total PCS
scores were statistically significantly higher in women than in men (p = 0.030).
In addition, the PCS magnification score was statistically significantly higher
in women than in men (p =0.018). The PCS scores differed statistically
significantly between age groups: the highest score (20.0 [14.50-30.50]) was
observed in the age group of > 75 years, and the lowest (9.0 [7.00-22.00]) was
found in patients younger than 55 years (p = 0.04). The rumination score was
also higher in patients older than 75 years (p = 0.006).

Pearson’s correlation analysis showed that there was no significant
relationship between PCS and pain (NRS) scores during the procedure
or at any follow-up stage or between the PCS score and the patients’ age.
Linear regression analysis showed that the PCS score had no statistically
significant effect on post-procedural pain intensity. Univariate regression
analysis showed no statistically significant association between higher pain
catastrophizing scores and the occurrence of acute pain (2-48-hour follow-up
stages) at the access site. However, in the pain subgroups (< 4/10 and > 4/10
points), immediately after the PCI, the total PCS score and rumination scores
were statistically significantly higher when the NRS was > 4/10 points in both
the intervention and the control groups. In the control group, significantly
higher Helplessness scores were observed in the pain intensity subgroup of
> 4/10 points, compared to the subgroups of < 4/10 points: respectively, 7
[6.0 — 10.0] and 5 [2.0 — 9.0]. Meanwhile, in the intervention group, higher
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Magnification scores were observed in the subgroup with higher pain intensity
(8[5.0-9.0] vs. 3.5 [1.0 - 6.0]).

CONCLUSIONS

1. Pain varied during the acute period; Moderate pain was experienced
by 50 percent of patients within the first 2 hours after the procedure.
Access site pain persisted in 3.7 percent (6/161) of cases at 3 months.

2. Most risk factors were related to periprocedural complications at the
access site. Hematoma was the main prognostic risk factor throughout
the follow-up period. The occurrence of probable neuropathic pain was
found to be statistically significantly more frequent after the occurrence
of access site complications after the PCI procedure. The main
prognostic factors for probable neuropathic pain were: pressure
dressing, swelling of the arm due to hemostasis, and occurrence of
complications after percutaneous coronary intervention at the access
site.

3. Predictors of persistent access site pain at 3 months: diabetes, peripheral
neuropathy related to the access site of the upper limb, hematoma,
persistent pain and pain intensity (increasing the probability 3-fold for
each additional unit increase in intensity) during the first 48 hours after
percutaneous coronary intervention.

4. The multimodal pain management model reduced the occurrence of
access site pain and pain intensity (after 12 hours, no one in the study
group experienced pain and pain intensity was <4/10 points over a
three-month period) and the occurrence of probable neuropathic pain in
the early period after percutaneous coronary angiography intervention.
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Objectives. The aim of this study is to assess the prevalence and predictive factors for developing chronic access-site (A-S) pain
after percutaneous coronary intervention (PCI) via radial artery access. Methods. Data of selected patients (n=161) who un-
derwent elective PCI were collected prospectively and analysed in 2020. Verbal analogue scale was used to evaluate pain intensity
after 12, 24, and 48 h and 3 months after PCI. The univariate logistic regression analysis was used. Results. Pain prevalence
decreased from 29% straight after PCI and 54% two hours later to 3.7% following 3 months after procedure. The predictors for A-S
pain chronicity are diabetes (OR =5.77 95% CI (1.07-31.08), p = 0.041), hematoma (OR = 6.48, 95% CI (1.06-39.66), p = 0.043),
A-S hand neuropathy (OR=19.93 95% CI (1.27-312.32), p = 0.033), A-S pain immediately after PCI (OR=14.60 95% CI
(1.63-130.27), p = 0.016), after 12h (OR =17.2 95% CI (1.60-185.27), p = 0.019), 24 h (OR =48 95% CI (4.87-487), p = 0.01), and
48h (OR =23.46 95% CI (3.81-144.17), p = 0.001), and pain intensity immediately after procedure (OR = 3.30 95% CI (1.65-6.60),
p =0.001), after 2h (OR=2.56 95% CI (1.15-5.73), p = 0.022), after 12h (OR=3.02 95% CI (1.70-5.39), p <0.001), after 24h
(OR=3.58 95% CI (1.90-6.74), p <0.001), and after 48 h (OR=2.89 95% CI (1.72-4.87), p < 0.001). Pain control was performed
with Ketoprofen and Ibuprofen as most used NSAIDs. 10 mg of Morphine intravenously was the choice from strong opioids if
necessary. Conclusions. The prevalence of chronic A-S pain is 3.7%. Main predictive factors for the A-S pain chronicity are
diabetes, hematoma, and persistent pain and pain intensity during 48 h period after PCIL.

1. Introduction

Ischemic heart disease (IHD) is one of the leading life-
threatening diseases in the world. Percutaneous Coronary
Intervention (PCI) is the gold standard diagnostic and
treatment providing tool for IHD. This procedure is per-
formed mostly through the femoral or radial artery access.
The transradial (TR) approach is commonly used because of
its reduced life-threatening complications, risk, mortality,
hospital stay, and better earlier mobilization after the pro-
cedure [1]. Despite good care, access-site (A-S) complica-
tions, such wus bleeding, hematoma, artery spasm,
pseudoaneurysm, or thrombosis accompanied by pain and
possibly requiring urgent intervention, can occur [2-4].

It is known that postprocedural pain can occur after any
procedure that causes actual or potential tissue damage.
Individuals who undergo potentially painful procedures
must have optimal pain management before, during, and
after the procedure [5]. Recently, numbers of clinical cases,
describing precisely debilitating pain syndromes after PCI
via TR approach, are growing [6, 7]. There are studies de-
scribing prevalence of acute A-S pain after PCI via radial
artery. Acute postprocedural arm pain occurs approximately
in 1 out of 20 patients after PCI via TR approach [8]. Several
studies reported severe periprocedural pain with prevalence
of 4-10% [9-14]. The development of chronic A-S pain after
PCI is not described in the literature, but it is known from
postoperative pain management, that when it occurs, it can
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disturb the patient’s everyday life and reduce ability to work,
and it is hard to treat [4, 15, 16].

We hypothesize that there are periprocedural predictors
which can reveal the transition from acute to chronic pain
state after PCI. Previous studies analysed the pain devel-
opment only up to 2 days after PCI; therefore, we wanted to
investigate if this pain persists for a longer period reaching
the chronic stage at 3 months. Specifically, we aimed to
assess the prevalence, pain control, and prognostic factors
for chronic A-S pain development after PCI via radial artery
access.

2. Materials and Methods

2.1. Study and Sample. This is a prospective observational
study. The data of patients (n = 161), who underwent elective
(nonemergency) PCI procedure using TR access at the
Department of Cardiology (Hospital of Lithuanian Uni-
versity of Health Sciences), were collected in 2017 and
analysed in 2020.

All patients were informed properly before the proce-
dure and gave their written consent to participate in the
study. The protocol was approved by the local institutional
bioethics committee (protocol number BEC-MF-328).

Patients who underwent a PCI procedure and finished
the follow-up period were consecutively included. Some
patients were lost in the follow-up period because we were
unable to contact them (wrong telephone number was
given). The study flowchart is shown in Figure 1.

To determine prediction for A-S pain chronicity after
PCI, the following factors were analysed: (1) demographic
(patient’s age, gender, body mass index >25, fear before the
procedure question with possible answers Yes or No), (2)
comorbid conditions (arterial hypertension, diabetes, dys-
lipidemia, depression, rheumatoid arthritis, carpal tunnel
syndrome, and other comorbidities), and (3) periprocedural
(pain intensity, intervention duration, arterial bleeding from
puncture site, hand swelling following haemostasis, inter-
vention wound pressure time after PCI, hematoma in
puncture site, pseudoaneurysm, arterial thrombosis, arte-
riovenous fistula, neuropathy of the A-S area (hand), in-
tervention site infection, and acute A-S pain after the
procedure). Patients with limitation of a self-expression,
severe psychiatric illness or <18 years old, and acute cor-
onary syndrome (unstable angina and ST or non-ST elevated
myocardial infarction) or ITII-IV NYHA class patients were
excluded.

2.2. Patients and Public Involvement. Patients were involved
in this study, and all of them gave written informed consent.

2.3. Measurements. Pain intensity was evaluated according
to the Verbal Rating Scale (VRS): no pain—0, mild—1,
moderate—2, severe—3, very severe—4, and worst possible
pain—5 points. The follow-up of the pain prevalence and
intensity were measured immediately after the procedure,
2h, 12h, 24 h, and 48 h and 3 months after PCI in hospital
settings or interviewed throughout by telephone. Chronic
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Patients enrolled before the PCI
n=210

Excluded because the
femoral access was chosen
n=41

Follow-up for 3 months

n=169
Lost during follow-up period
e n=8
Analysis
n=161

FiGure 1: Study flowchart. PCI: percutaneous cardiac intervention.

A-S pain is described as a pain that lasts more than 3 months
after PCL.

All patients were informed properly about the procedure
before the PCI. An access method, a sheet size (6 F was used
for all patients), shape of the guiding catheter, medical
therapy, and other materials have been left to the discretion
of the operator. The first step before puncture was to find the
needed artery by anatomical orientations. Before sheet in-
sertion, a local anaesthetic was injected underneath the skin
(lidocaine solution 0.5-1 ml 1%). The operator has used the
Seldinger technique for catheter insertion into the radial
artery [17, 18]. PCI was performed by experienced inter-
ventional cardiologist. After PCI, haemostasis was provided
by applying a pressure bandage (5 cm width, circular wrap)
on the wrist at the puncture. It should be noted that the
bandage started to loosen after 4 hours after the procedure
and was continuously released until it was safe to remove
completely. Hematoma is defined as the presence of a
palpable mass greater than 3 cm in diameter measured by a
measuring tape [19]. All complications were identified from
the clinical picture and confirmed more detailedly by in-
strumental test methods (e.g., ultrasound) and by a specialist
(neuropathy by neurologist, pseudoaneurysm by vascular
specialist, etc.).

2.4. Data Analysis. The data analysis was performed with
SPSS statistical software (v. 20.0 IBM). The sample size was
calculated according to the prevalence of A-S pain after PCI
found in the studies [9-14]. The confidence level of 95%, « is
0.05. Normally distributed continuous variables were pre-
sented as mean+ SD and compared using Student’s t-test.
Categorical data was presented as frequency and percentage
and were statistically tested using Chi-square or Fisher’s and
Mann-Whitney test where it was appropriate. The univar-
iate logistic regression analysis was used to identify prog-
nostic factors for A-S pain and prognostic models. The
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relationship between the variables was assessed by the
Spearman coefficient analysis. The correlation between the
variables were ranked as weak for absolute values between 0
and 0.29, moderate—between 0.3 and 0.69, and strong-
—between 0.7 and 1.0. Missing data points were not im-
puted. All differences were considered statistically significant
at p<0.05.

3. Results

3.1. Study Sample. Clinical and procedural characteristics of
patients (n=161) are shown in Table 1. All patients had a
history of IHD with a mean of 10 years.

3.2. Pain Development and Chronic Pain Predictors. The pain
transition from acute to chronic is shown in Figure 2. The
pain prevalence straight after the procedure was 29%, then
jumped up to 54% in 2 hours, and decreased to 3.7% (6
patients) at the 3 months line after PCI. These 6 patients also
reported persistent pain during the first 2 days after inter-
vention, except for two patients who reported no pain at 48
hours after PCI, but at 3 months all 6 patients had A-S pain.

To see the potential predictors for acute pain following
PCI, we analysed demographic and procedure-related fac-
tors. It was found that for acute pain the main consistent
predictors were A-S complications after PCI, hematoma,
and overall number of predictors (Table 2). These factors
were related with 2 to 8 times higher odds for acute pain
during 2-48 hours after PCI (p <0.05). In addition to that,
at very early stages after PCI (2-12 hours), the arterial
bleeding from A-S and hand swelling following haemostasis
were also strongly associated with the presence of acute pain.
Note that the pressure bandage at the puncture site was kept
tight for 6.74 (+1.77) hours after intervention. Also note that
the fear before PCI procedure also had some predictive value
for acute pain, but only to 12 hours after the procedure.

In order to see if the presence of pain across different
follow-up points has predictive potential for pain persistence
in the future, we calculated correlation matrix (Table 3). The
results show that during the whole period under study, pain
intensity correlations across different time points were
medium (0.32 and higher). However, there was a trend that
adjacent time point correlations were stronger (at levels 0.6-
0.7). The chronic pain most strongly correlated with the pain
intensity at 24 hours after procedure (which is=0.47).

In this article, we also analysed the potential predictors
for A-S pain chronicity. Here, we included such factors as
demographic profile, comorbidities, procedure-related
indicators, and acute pain characteristics. The findings
revealed that the strongest and most consistent predictor
of chronic pain development was acute pain after PCI
procedure—starting from pain immediately after proce-
dure to 48 hours following it (Table 4). The presence of
acute pain predicted pain chronicity more strongly if
measured at 24 and 48 hours after procedure (odds ratios
48.7 and 23.5, resp.), though earlier acute pain experi-
enced after procedure was also significantly related to
chronic pain development after 3 months (p <0.05). The

TasLE 1: Clinical and procedural indicators.

. n, % or
Variable mean + SD
Clinical characteristics
Gender, female 63 39.1%
Age (years) 66.2+10.59
Diabetes mellitus 27 16.8%
Dyslipidemia 92 57.1%
Arterial hypertension 127 78.9%
Tunnel carpal syndrome before procedure 5 3.1%
Mean of IHD (years) 10.63 +11.07
Depression 2 1.2%
Rheumatoid arthritis 4 2.5%
Body mass index (kg) 28.62+4.77
Smoking 50 3L.1%
Fear before PCI 35 21.7%
The puncture site pain before PCI 5 3.1%
Procedure
Mean of the procedure duration (minutes) 35.02 +£24.63
Mean time of the bandage removal (hours) 6.74+1.77
First time performed PCI 96 59.6%
PCI procedure performed more than once 65 40.4%
Access-site complications 46 28.6%

Arterial bleeding 15 9.3%
Hematoma 43 26.7%
Neuropathy 3 1.9%
Infection 0 0%
Artery thrombosis 0 0%
Pseudoaneurysm 0 0%
Arteriovenous fistula 0 0%
Hand swelling following haemostasis 107 66.5%

Note. IHD: ischemic heart disease. PCI: percutaneous cardiac intervention.

60
50
40
% 30

20

~
Te3.7%

After 3
months

Oh 2h 12h 24h 48h

FIGURE 2: Development from acute to chronic stage after PCI:
prevalence of access-site pain during 3-month follow-up.

acute pain intensity was also a consistent predictor of the
development of pain chronicity, increasing the odds by a
factor of 2.56-3.58 (p <0.05) per one additional intensity
point increase (range from 0 to 5).

In addition to pain-related indicators, there were an-
other three factors, significantly predicting the pain chro-
nicity. These were A-S hand neuropathy (OR=19.93),
hematoma (OR =6.48), and diabetes (OR =5.77). It should
be noted that A-S complications after PCI reached bor-
derline significance for chronic pain with OR=5.66
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TaBLE 2: Predictors for acute access-site pain following percutaneous coronary intervention.
Pain development
Predictors After 2h After 12h After 24h After 48 h
OR  95% CI p OR 9%CI p OR 9%CI p OR 9%CI p

Age 100 098-1.03 0.601 1.00 097-1.04 0553 098 0.95-1.02 0560 097 0.93-1.02 0.335
Gender (female) 250 123-508 0011 1.67 0.83-336 0147 233 093-583 0070 2.64 0.86-8.08 0.088
Fear before PCI 453 1.84-11.14 0001 3.63 1.66-7.93 0.001 133 051-347 0556 075 020-2.79 0.673
Procedure duration 099 098-1.01 0697 1.00 098-1.01 0895 101 099-1.02 0169 1.00 0.98-1.02 0.717
Times that performed PCI 079  0.42-1.50 0485 123 0.64-2.35 0525 0.85 0.361-1.99 0709 079 027-227 0.667
Bandage removal duration 098 0.93-1.034 0500 1.00 095-1.05 0977 101 094-1.08 0737 099 092-1.08 0.979
aAff:S;’éite complications ¢ oo 5801589 <0.001 434 206-9.13 <0.001 6.18 2.44-15.66 <0.001 7.74 2.45-24.43 <0.001
:Crct:;;ii:’:eed'“g from 1420 1.79-11223 0012 3.56 1.13-11.23 0.030 141 0.35-558 0625 0.60 0.17-310 0.545
Hematoma 340 1.53-7.53 0003 2.67 127-558 0.009 605 2.35-15.57 <0.001 6.85 2.17-21.60 0.001
Hand swelling following 319 1.60-632 0001 353 1.64-7.58 0001 199 0.75-530 0165 1.80 0.55-584 0.328
haemostasis

Note. THD: ischemic heart disease. PCI: percutaneous cardiac intervention.

TABLE 3: Associations of access-site pain intensity after PCI during
the follow-up: Spearman’s correlation.

Time after PCI  0h 2h 12h 24h 48h 3 months
0h — 047 037 037 040 0.30
2h 047 — 070 049 036 0.26
12h 037 070 — 058 043 0.32
24h 037 049 058 — 071 0.47
48h 0.40 036 043 0.71 — 0.38

3 months 030 026 032 047 0.38 —

PCI: percutaneous coronary intervention, all p <0.001.

(p =0.057). All other analysed indicators were not signif-
icantly associated with the development of pain chronicity
after 3 months following PCI (Table 4).

3.3. Pain Control. The pain medication was prescribed by the
attending physician when the patient complained about A-S
pain. The prescription in the drug chart was noted “as needed.”
The summary of the pain intensity and pain management for
the 3-month period is demonstrated in Table 5. At different
time points, pain treatment was prescribed to 9-24% of all
patients undergoing PCI. In most cases, the NSAIDs were used
(Ketoprofen and Ibuprofen); several cases received strong
opioids (10 mg of morphine intravenously). For the majority of
the cases, the patients experienced pain relief—from 50 to
100% of all pain-treated patients (Table 5).

4, Discussion

Radial access for the PCI highly reduces vascular compli-
cations compared with femoral access. There are approxi-
mately 2500 elective PCI via radial access performed per year
at the Lithuanian University of Health Sciences Kaunas
Clinics. The A-S pain after PCI can be caused by vascular
complications (ischemia, thrombosis, and spasm), direct or
indirect nerve damage, and postprocedural site care
(haemostasis).

Zwaan et al. described upper extremity disfunction
after PCI with prevalence up to 9.6% and showed that
strong acute pain is one of the symptoms [9]. In the study
from Cheng et al., postprocedural pain was evaluated after
3 and 24 hours. They found that pain intensity after 3
hours was 0-71 (range 0-100) and the median was 9. After
24 hours, pain intensity was decreasing to 0-40 (range
0-100), but more than 50% of patients were in
mild-moderate pain [20]. Dharma et al. in the retro-
spective study concluded that the prevalence of strong A-S
pain is 4.5%. The pain was evaluated 1 day after the
procedure and the authors highlighted that initial data
collection was not set to collect all the data that might
interact with forearm pain [8]. The follow-up in our study
was more than 3 months. We found that acute pain
prevalence during the 48-hour time period was changing.
The highest point was during 2 hours and after that point
it was decreasing, but the intensity remained moderate
throughout the whole follow-up period. Acute pain can be
described as a cause of any injury, surgery, illness, trauma,
or medical procedures, which lasts for a short period of
time and disappears when the underlying cause is healed.
It is known that acute pain can cause a stress-related
physical response which can affect cardiopulmonary,
metabolic, and other systems [21]. Different studies report
different risk factors for acute A-S pain development after
PCI. Those risk factors are low BMI, small wrist, gender
(female), haemostasis, radial artery occlusion, hematoma,
number of access attempts, and radial artery diameter
[8, 22]. In our study, the main predictive factors for acute
A-S pain were fear before the PCI, hand swelling following
haemostasis, and the A-S complications after procedure
(arterial bleeding and hematoma). It is notable that he-
matoma was a leading predictor throughout the follow-up
period. Mechanism of arm swelling following haemostasis
can be associated with the compression bandage. When it
compresses too much, the return of venous blood is
compromised. Swelling remained for 6 to 24 hours after
the bandage was removed.
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TABLE 4: Prognostic factors for prediction of access-site pain chronicity development.
Prognostic factors Value OR 95% CI P
Age Years 1.00 0.93-1.09 0.825
Gender Female 3.64 0.57-23.46 0.174
BMI 25-29.99 0.62 0.84-4.60 0.642
30+ 0.68 0.09-5.11 0.714
Smoking Present 0.42 0.04-4.10 0.460
IHD Present 0.60 0.34-1.07 0.085
Diabetes Present 5.77 1.07-31.08 0.041
Hypertension Present 1.34 0.15-11.9 0.791
Dyslipidemia Present 0.74 0.15-3.82 0.725
Other comorbidities Present 0.46 0.05-4.29 0.499
Fear before PCI Present 1.83 0.32-10.49 0.493
Previous history of PCI Yes 0.73 0.12-4.10 0.717
Procedure duration Minutes 1.01 0.99-1.03 0.129
Bandage removal duration Minutes 0.95 0.84-1.09 0.522
Access-site complications after PCI Present 5.66 0.95-33.75 0.057
Arterial bleeding from access-site Present 1.96 0.19-19.30 0.561
Hematoma Present 6.48 1.06-39.65 0.043
Neuropathy Present 19.93 1.27-312.32 0.033
Hand swelling following haemostasis Present 0.99 0.18-5.64 0.991
Access-site pain
Immediately after PCI Present 14.60 1.63-130.27 0.016
After 2h Present — — —
After 12h Present 17.21 1.59-185.27 0.019
After 24h Present 48.74 4.87-487.2 0.001
After 48h Present 23.46 3.81-144.1 0.001
Pain intensity
Immediately after PCI VRS 3.30 1.65-6.60 0.001
After 2h VRS 2.56 1.15-5.73 0.022
After 12h VRS 3.02 1.70-5.39 <0.001
After 24h VRS 3.58 1.90-6.74 <0.001
After 48h VRS 2.89 1.72-4.87 <0.001

BMI—body mass index; IHD— ischemic heart disease; PCI— percutaneous cardiac intervention; and VRS— Verbal Rating Scale (0—no pain, 1—mild,

2—moderate, 3—strong, 4—very strong, and 5—worst possible pain).

TABLE 5: Pain intensity and its control after PCI.

Time after PCI  Pain intensity (VRS), median (IQR)

Pain treatment, n (%)

Medication used

Pain relief >50%, n (%)

0h 2 (2-3)
2h 2 (1-2)
12h 2(1-3)
24h 2 (1-3)
48h 2 (1-4)

After 3 months 1.5 (1-3)

8 (17.4) NSAIDs 5 (62.5)
8(9.2) NSAIDs 5 (62.5)
7 (11.3) NSAIDs 6 (85.7)
4 (14.8) NSAIDs, strong opioids 2 (50.0)
4 (23.5) NSAIDs 3 (75.0)
1(16.7) NSAIDs 1 (100.0)

Note. PCI: percutaneous coronary intervention; VRS: Verbal Rating Scale (1—mild, 2—moderate, 3—strong, 4—very strong, and 5—worst possible pain);
IQR: interquartile range; and NSAID: nonsteroid anti-inflammatory medication.

Pain management for IHD patients is very important.
Not all patients from our study had pain relief medications.
It can be associated with doctors’ beliefs about pain after this
procedure and cultural issues. Most Lithuanians tend not to
disclose anxiety, depression, or pain. There is a common
thought among patients that after a procedure or surgery,
pain is to be expected, so in most cases, patients will only
disclose that they are experiencing pain if that pain is un-
bearable. Our results show that most medications were
NSAIDs, and strong opioids were used in several cases.
NSAIDs have a larger negative impact on the cardiovascular
system and incorrect use of opioids can lead to addiction.

From the literature and clinical practice, it is known that the
best pain management strategy is the multimodal approach,
which can lead to better patient care after a procedure with
prevention of chronic postprocedural pain development
[5, 23].

Pain lasting longer than the normal healing period after
surgery or procedure is an unwanted adverse event. The
International Classification of Diseases Eleventh Revision
(ICD-11) defines chronic postsurgical pain (CPSP) as pain
which has developed after a surgical procedure and per-
sisting beyond the healing process at least 3 months after
surgery [24]. Today, most surgeries are modifying from open
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to minimally invasive procedures with expectance that pa-
tients will have less chronic pain and greater outcomes
afterwards. In the literature, it can be found that even after
those minimally invasive procedures, chronic pain can occur
[25-28]. Even a minimally invasive procedure such as PCI,
which is mostly considered nonpainful, requires more
medical attention and multimodal analgesia is needed to
prevent acute pain development. The multimodal pain
management approach should be considered to reduce acute
postprocedural pain prevalence. We found that A-S pain
chronicity development after PCI is 3.7%. Predictive factors
for the A-S pain chronicity development were diabetes, hand
neuropathy, hematoma, and persistent pain after 12, 24, and
48 hours ad pain intensity during 48 hours after PCIL.

The work from van De Kerkhof et al. states that the pre-
operative medical comorbidities and disability are risk factors to
developing CPSP [29]. Diabetes in our observation was the
predictive factor for the development of A-S pain chronicity after
PCI. Krein et al. note that the growing number of people with
diabetes and potentially particularly bad outcomes is without
proper disease control and self-management. The authors note
that the concomitant chronic pain also worsens the course of
diabetes, reduces activity, and impairs self-care [30]. The effort to
prevent the onset of chronic pain after PCI would contribute to
proper diabetes management and vice versa.

Other very important predictive factors that we found for
A-S pain chronicity were persistent pain during the 12-48 hours
after PCI and pain intensity after 2-48 hours. Therefore, we
found correlation between pain intensity and follow-up time
points—2, 12, 24, and 48 hours and 3 months after PCI. The
studies from postsurgical pain confirm that the main risk factor
that will highly predict development of chronic pain after
surgery is the severity of acute postoperative pain during the first
days after surgery [31-33]. However, in each population, the
predictive factors may vary; despite the fact that we used dif-
ferent haemostasis techniques and could not evaluate the exact
number of access attempts, we were faced with familiar pre-
dictive factors in the acute pain stage. Our data indicates that the
development of pain chronicity can be predicted based on
periprocedural events: persistent pain in the acute period and the
presence of complications and leading diseases—diabetes.

Neuropathic pain component in postoperative pain
settings is the major factor to experiencing a higher pain
intensity after operation, which can lead to chronic pain
development after surgery [34]. In our study, hand neu-
ropathy was diagnosed during the acute period and it is the
predictor for A-S pain chronicity development after PCI.
The mechanisms can be prolonged compression at the
puncture site of radial artery which may result in damage or
injury of the radial sensory nerve, causing neuropathic pain
or hand dysfunction [35]. Radial compression may result in
blood flow reduction into the surrounding tissues such as
muscles and the lactate released from the ischemic muscle
may cause ischemic pain by acting sensory neurons that
innervates muscles [36]. In this study, we did evaluate
possible nerve damage during PCI made by the interven-
tional cardiologist which could be a direct risk factor for pain
development. Other nerve injury causes can be hematoma,
which can irritate or compress surrounding nerves.

Pain Research and Management

Limitations of the study are that it is an observational
single centre with a small-sized sample and the specific
compression devices, pain management drugs, and time
were individually applied and were not regulated by re-
searchers. Also, some predictive factors (neuropathy and
diabetes) were not investigated in detail, but our findings are
still very important and can lead to a search for better as-
sessment and development of the postprocedural pain as-
sessment and management strategy in patients with THD.
Also, in this study, Verbal Rating Scale for pain evaluation
was used which is based on subjective scale; thus, meth-
odology bias cannot be ruled out. The choice by physician for
analgesia was Ketoprofen and Ibuprofen, and we could not
influence the choice.

In conclusion, the prevalence of chronic A-S pain is
3.7%. Pain during acute period was changing and most
predictive factors were associated with periprocedural A-S
complications. Hematoma was the leading predictive factor
throughout the follow-up period. Predictive factors for A-S
pain chronicity development were diabetes, neuropathy,
hematoma, and persistent pain and pain intensity during the
48 hours after PCI. More observational studies should be
carried out for IHD patient population with leading
comorbidities requiring highly complex pain management.
According to these findings, we have set a randomized
controlled trial to check the hypothesis that multimodal pain
management will reduce pain prevalence and pain intensity
in acute phase with the goal being to prevent chronic pain
development.
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Context. Approximately 1 in 20 patients undergoing the percutaneous cardiac intervention (PCI) experience severe procedure-
related access-site (A-S) pain. The multimodal pain management model (MPM) can reduce the intensity and prevalence of pain
and this approach was not investigated in the postprocedural pain management area. To address this, a randomized controlled
trial was conducted in Hospital of Lithuanian University of Health Sciences Kauno klinikos in 2018. Methods. 137 patients who
underwent PCI procedure via radial artery were randomly assigned (1 : 1) to the control (CG, n = 68) and intervention (IG, n=65)
groups. IG received MPM (paracetamol, ibuprofen, and the arm physiotherapy), CG received pain medication “as needed.”
Outcomes were assessed immediately after, 2, 12, 24, and 48 h, 1 week, and 1 and 3 months after PCI. The primary outcome was
A-S pain prevalence and pain intensity numeric rating scale (NRS) 0-10. Results. Results showed that A-S pain prevalence during
the 3-month follow-up period was decreasing. Statistically significant difference between the groups (CG versus IG) was after 24 h
(41.2% versus 18.5, p = 0.005), 48 h (30.9% versus 1.5%, p <0.001), 1 week (25% versus 10.8%, p = 0.042), 1 month (23.5% versus
7.7%, p = 0.017) after the procedure. The mean of the highest pain intensity was after 2h (IG-2.17 +2.07; CG-3.53 + 2.69) and the
lowest 3 months (IG-0.02 + 0.12; CG-0.09 + 0.45) after the procedure. A-S pain intensity mean scores were statistically significantly
higher in CG during the follow-up period (Wilks’ A = 0.84 F (7,125) = 3.37, p = 0.002). Conclusion. In conclusion, MPM approach

can reduce A-S pain prevalence and pain intensity after PCI. More randomized control studies are needed.

1. Introduction

Ischemic heart disease (IHD) is one of the leading causes of
sudden death. Percutaneous cardiac intervention (PCI) is a
gold standard to treat IHD. PCI can be performed by the
transfemoral or transradial (TR) approach. The TR approach
is associated with lower complication rate and better early and
long-term outcomes [1]. However, complications such as
arterial bleeding, hematoma formation, pseudoaneurysm, or
limb dysfunction have been reported in the literature [2, 3].
Complications are accompanied by acute access-site (A-S)
pain syndrome. It should be noted that the mechanism of pain
is not only related to A-S complications. The development of
pain after PCI may be due to hemostasis, concomitant illness
(e.g., diabetes, polyneuropathy) of the patient, and possible

pain catastrophization [4]. Approximately 1 in 20 patients
undergoing PCI experience acute procedure-related A-S pain
[5]. It is known that poorly managed acute pain can progress
to a chronic condition that results in the disability of the
patient. Not only is development of chronic pain associated
with the use of abundant analgesics, but also chronic pain
tends to impair cardiovascular regulation [6]. Development of
chronic pain is associated with many factors, but the most
important is severe pain intensity for 24 hours after the in-
tervention and the duration of how long the patient was in
pain [7-11]. In patients with IHD, pain management can be a
real challenge due to the effect of nonsteroidal anti-inflam-
matory drugs (NSAIDs) on the cardiovascular system. Most
of them are associated with high patient mortality [12]. In-
adequate opioid use leads to addiction and other
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complications associated with their use [13]. Attention should
be given to appropriate pain management with risk reduction
in cardiovascular events and A-S pain development [14]. The
best choice is multimodal pain management (MPM), which is
the pain management method when pharmacological and
nonpharmacological pain management techniques that act on
different pain-inducing mechanisms are selected [15]. We
hypothesize that the MPM model will reduce the intensity of
pain, the occurrence of pain in patients with CHD after a
coronary angiography procedure performed through the
radial artery.

2. Materials and Methods

2.1. Trial Design. Patients who were scheduled for PCI
procedure at the Cardiology Department of Hospital of
Lithuanian University of Health Sciences Kauno klinikos
were recruited in the single-centered RCT. The Regional
Ethics Committee approved the trial (approval number BE-
2-7, 26" February, 2018). The study was registered at the
Australian New Zealand Clinical Trials Registry, ID number:
ACTRN12618001699257.

2.2. Participants. All patients provided written informed
consent. Figure 1 shows a flow diagram of the recruitment of
the patients’ of the study. The first recruitment was on 1lst
December, 2018 and the last one was on 15" March, 2020.
Inclusion criteria were as follows: adults (=18 years old) with
IHD, heart failure classes I-II (Killip/NYHA) who gave
written consent, and those who had no allergies or other
known contraindications for the use of pain relief medi-
cation. Exclusion criteria were as follows: patient refusal to
participate in the trial, heart failure classes III-IV (Killip/
NYHA), liver, kidney, or other known diseases, or allergies
for a medication that will be used, patients who used pain
medication before the trial for other pain conditions, A-S
pain before the procedure, and pregnancy or breastfeeding.

2.3. PCI Procedure. All patients were informed properly
about the procedure before the PCI. Access method, sheath
size, shape of the guiding catheter, medical therapy, and
other materials have been left to the discretion of the op-
erator. When TR method was used, the artery was identified
using anatomical landmarks. Local anesthetic (lidocaine
0.5-1 ml 1%) was injected underneath the skin before sheath
insertion. After the PCI hemostasis was provided by ap-
plying a pressing bandage on the wrist at the puncture site
which was started to release 4 hours after the procedure and
gradually released until it was safe to remove completely, no
other devices were used. All complications were observed
clinically and confirmed by the specialist and/or an in-
strumental investigation.

Hematoma is defined as the presents of a palpable mass
greater than 3 cm in diameter measured by a measuring tape
and EASY (Early Discharge after Trans radial Stenting of
Coronary Arteries Study) hematoma grading scale was used
[16]. Hand purpura rush (ecchymosis) discoloration of the
skin of the hand without a mass following hemostasis after
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the PCI procedure. Hand swelling was defined as an arm
swelling following hemostasis.

2.4. Standard Care and Intervention Treatment.
Intervention group (IG) includes pain management with a
multimodal approach: regular medication for pain man-
agement (2 medications that work synergistically) and
physiotherapy. During the PCI procedure, patients get 1g
paracetamol intravenously and ibuprofen 600 mg/day orally
during first 24 h after the procedure was given. Patients were
trained one-on-one by the physiotherapist to exercise the
limb (Supplementary material) (available here). Exercises
were started 24 h after the procedure. Patient repeated the
exercises 2-3 times a day for one week. There was no heart
rate target. If the pain would exacerbate during the exercise,
the patient would stop exercising and report to the research
team.

The control group (CG) received pain relief in a ‘as
needed’ regime and it was provided by a cardiologist who
was taking care of the patient after the PCI according to the
department pain management practice. For the pain man-
agement after PCI, ketoprofen intravenously ‘as needed” was
used up to a maximal daily dose, if the pain remained weak
(tramadol 50 mg orally or intramuscular) or strong opioids
(morphine orally or intramuscularly) only in ‘as needed’
regime were chosen.

2.5. Outcomes. Demographic and baseline data was col-
lected before the PCI procedure. Outcomes were assessed
through the procedure and 2, 12, 24, and 48 hours, 1 week,
and 1 and 3 months after the procedure. The primary
outcome was A-S pain prevalence and pain intensity (NRS,
0-10) during follow-up. Secondary outcomes were A-S
complications.

2.6. Randomization. The randomized control prospective,
parallel-group trial with allocation 1:1 was conducted.
Randomization (simple randomization protocol) list was
created with the Research Randomizer (https://www.
randomizer.org/). For the allocation concealment, a sealed
envelope was used, which was opened on the day of the
procedure by a separate researcher after enrolling the
patient.

2.7.Sample Size. The sample size was calculated according to
the prevalence of acute pain after PCI with an error of 4%,
confidence level of 95%, and « —0.05. We estimated that the
minimal sample size is at least 39 participants for two queues
(total 78) [3, 17].

2.8. Statistical Analysis. The data analysis was performed
with SPSS statistical software (v. 20.0 IBM). Normally dis-
tributed continuous variables were presented as mean + SD
and univariately compared using Student’s ¢-test. Categor-
ical data was presented as frequency and percentage and was
statistically ~ tested using Chi-square, Fisher’s, or
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FIGURE 1: A flow diagram of the study.

Mann-Whitney U test where it was appropriate. Multi-
variate analysis of variance was used to determine whether
there were any differences between independent groups on
pain intensity means during the follow-up period. Data
analysis was as per protocol. All differences were considered
statistically significant at a p less than 0.05. The risk units
have been calculated to have the association strength. For the
nominal variables, the contingency coefficient was used, and
for ordinal scale, the Kendall tau-c was used.

3. Results

The study sample comprised 66% males and 34% females.
Patients’ mean age in groups was CG 64.1 (+10.5) and IG
64.6 (+12.3) years. Patients in CG had a history of IHD with
amean of 3 years and in IG, 4 years. PCI was performed for
stable angina in 60% of cases and the procedure was
performed by a senior cardiologist in 80% of cases, and for
40% of cases, the procedure was performed for the first
time. Clinical and procedural characteristics of patients are
shown in Table 1. The IG got treatment as per protocol and
CG “as needed” regime. The “as needed” regime in CG was
as follows: during the procedure, 0.9% (n=1) received a
strong opioid (morphine, i/v), immediately after 1.5%
(n=2) NSAIDs (ketoprofen, i/v) and strong opioids
(morphine, i/v); after 2h, 6.8% (n=9) received NSAIDs
(n=7) and strong opioids (n =2); after 12h, 6% of patients

received only NSAIDs (ketoprofen, i/v); after 24 h, no one
received pain killers. Also, no side effects of prescribed
NSAIDs (in both CG and IG) were observed during the
follow-up period. It is important to mention that patients
reported nausea and vomiting when strong opiates were
given.

A-S pain prevalence is shown in Figure 2. A-S prevalence
during the 3-month follow-up period was decreasing. The
highest point of A-S pain was immediately after (CG-60%,
1G-48%), after 2h (CG-79%, 1G-65%), and 12h (CG-59%,
1G-43%) after the procedure. The lowest point during the
follow-up period was after 3 months (CG-4.4%, 1G-1.5%).
The statistically significant difference between the groups
was after 24 h, after 48 h, after 1 week, and 1 month after the
procedure. The A-S pain intensity mean scores were sta-
tistically significantly higher in CG during the follow-up
period (Wilks’A =0.84 F (7,125) = 3.37, p = 0.002). The mean
of the pain intensity highest point was after 2h (IG-
217 +2.07; CG-3.53£2.69) after the procedure and the
lowest after 3 months (1G-0.02 +0.12; CG-0.09 +0.45); see
Figure 3.

In order, to see the clinically relevant difference in A-S
pain prevalence between IG and CG, the A-S pain in-
tensity was divided into subgroups (NRS): <4/10 and >4/
10. The intervention group had lower A-S pain prevalence
in the subgroup of pain intensity >4/10. Therefore, after
12hin IG, no one had A-S pain intensity >4/10 (Table 2).
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TaBLE 1: Patients demographic and clinical characteristics of control and intervention groups.
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Control group n=68

Intervention group n =65

Clinical characteristics 1 (%) or mean £ SD P
Gender (female) 23 (33.8) 22 (33.8) 0.988
Mean of body mass index (kg/m?) 28.89+6.05 29.19 £4.49 0.241
Mean of age (yrs.) 64.10 +10.50 64.63+12.25 0.301
Mean time of IHD (yrs.) 3.28+5.20 4.39+5.58 0.127
Arterial hypertension 61 (89.7) 59 (90.8) 0.836
Diabetes 9 (13.2) 11 (16.9) 0.552
Carpal tunnel syndrome (no use of NSAIDs) 0 1(1.5) 0.305
Smoking 20 (29.4) 20 (30.8) 0.865
Dyslipidemia 41 (60.3) 38 (58.5) 0.836
Depression 1 (1.5) 1(1.5) 0.974
Rheumatoid arthritis (remission, no use of NSAIDs) 2 (2.9) 2 (3.1) 0.963
Other comorbidities 22 (32.4) 30 (46.2) 0.079
Coronary findings before the procedure

Unknown 46 (67.6) 38 (58.5)

Zero-vessel disease 1(1.5) 2 (3.0

Single-vessel disease 7 (10.3) 5(7.7) 0.219
Double-vessel disease 4 (5.9) 12 (18.5)

Multivessel disease 10 (14.7) 8 (12.3)

Procedure

Diagnostic 5(7.4) 3 (4.6)

Stable angina 46 (67.6) 40 (61.5)

Unstable angina 11 (16.2) 13 (20.0) 0.347
STEMI 4 (5.9) 2 (3.1)

NSTEMI 2(29) 7 (10.8)

Procedure performed by

Senior cardiologist 55 (80.9) 53 (81.5) 0.923
Senior resident 13 (19.1) 12 (18.5) )
Procedure performed

First time 44 (64.7) 35 (53.8) 0221
Second time and more 24 (35.3) 30 (46.2) :
Procedure time (min) 34.57+£20.33 34.80+20.74 0.826
Coronary findings after the procedure

Zero-vessel disease 22 (32.8) 24 (37.5)

Single-vessel disease 12 (17.9) 11 (17.2) 0567
Double-vessel disease 18 (26.9) 11 (17.2) :
Multivessel disease 15 (22.4) 18 (28.1)

Number of stents implanted

0 36 (53.7) 41 (65.1)

1 18 (26.9) 13 (20.6)

2 9 (13.4) 8 (12.7) 0.546
3 3 (4.5) 1(1.6)

4 1(1.5) 0

Systolic blood pressure (mmHg) 150.6 +27.12 154.35+22.18 0.127
Diastolic blood pressure (mmHg) 79.56 +12.71 78.28+9.25 0.978
Heart rate (bpm) 72.51 £12.17 72.23+13.75 0.799
Medications

Nitroglycerin use during PCI 16 (55.2) 22 (73.3) 0.144
Antiplatelet/Anticoagulants (before PCI) 26 (38.2) 33 (50.8) 0.145
Ticagrelor 3 (4.4) 6(9.2)

Clopidogrel 5(7.4) 3 (4.6)

Aspirin 12 (17.6) 16 (24.6) 0.594
Aspirin and clopidogrel 2(29) 3 (4.6)

Anticoagulants 4 (5.9) 5(7.7)

IHD: ischemic heart disease; PCI: percutaneous cardiac intervention; STEMI: ST-elevation myocardial infarction; NSTEMI: non-ST-elevation myocardial

infarction.
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FIGURE 2: Access site pain prevalence during the follow-up period. PCI: percutaneous cardiac intervention; CG: control group; IG:
intervention group; *p = 0.005; ** p<0.001; *p = 0.042; **p = 0.017.
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FIGURE 3: Multivariate comparison showing means of the pain intensity measures between groups (control and intervention) during a
3-month period. The X-axis (factor 1) shows time when pain intensity (NRS 0-10) was measured (1, after the procedure; 2, after 2 h; 3, after
12h; 4, after 24 h; 5, after 48 h; 6, after one week; 7, after one month; 8, after 3 months) and the y-axis shows the mean points of the pain
intensity. Wilks'A =0.84 F (7,125)=3.37, p = 0.002. IG: intervention group; CG: control group; NRS: numeric rating scale.

TABLE 2: Access-site pain intensity prevalence during the follow-up period between control and intervention groups according to pain
intensity subgroups: <4/10 and >4/10.

L <4/10 >4/10

Pain intensity (NRS) . . P
Control group Intervention group Control group Intervention group

Follow-up time
n (%)
After the PCI 51 (75.0) 56 (86.2) 17 (25.0) 9 (13.8) 0.105
2h 46 (67.6) 58 (89.2) 22 (32.4) 7 (10.8) 0.003
12h 55 (80.9) 65 (100) 13 (19.1) 0 <0.001
24h 64 (94.1) 65 (100) 4 (5.9) 0 0.047*
48h 65 (95.6) 65 (100) 3 (4.4) 0 0.087
1 week 62 (91.2) 65 (100) 6 (8.8) 0 0.028
1 month 64 (94.1) 65 (100) 4(5.9) 0 0.047**
3 months 68 (100) 65 (100) 0 0 —

NRS: numeric rating scale; PCI: percutaneous cardiac intervention; C: contingency coefficient, *C-0.170, **C-0.170.

During the one-month follow-up period, A-S pain in- 2h (32.4%) after the PCI and the lowest after 48 h (4.4%).
tensity >4/10 prevalence in the CG was 32.4-4.4%. The  The A-S pain intensity after 3 months in both groups
higher prevalence point of pain intensity >4/10 was after ~ was <4/10.
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TaBLE 3: The access-site complication distribution between groups.

Control group n =68

Intervention group n=65

Access-site complications 1 (%) or mean +SD P
Hemostasis-related

Hemostasis time (h) 6.5+2.9 71+£4.2 0.445
Hand swelling following hemostasis 34 (50.0) 47 (72.3) 0.008
Swelling disappearance (h) 46.69 +39.1 29.02+16.6 0.045"
Purpura rash following hemostasis 24 (35.8) 28 (43.1) 0.394
Purpura rush disappearance (h) 78.55+51.8 58.56 +33.9 0.204
During the procedure

Vasospasm 3 (4.4) 4(6.2) 0.736
After the procedure

Arterial bleeding 3 (4.4) 2 (3.1) 0.686
Hematoma 9 (13.2) 16 (24.6) 0.093
Pseudoaneurysm 1(1.5) 0 0.326
Infection 0 0 —
Thrombosis 0 0 —
Arteriovenous fistula 0 0 —
Hematoma (EASY) classification

1 3 (37.5) 8 (57.1)

2 3 (37.5) 5(35.7)

3 2 (250) 1(7.1) 0596
4 0 0

EASY: Early Discharge after Transradial Stenting of Coronary Arteries Study—access-site hematoma classification [3]; *7¢-0.251.

A-S complications are shown in Table 3. The prevalence
of the hand swelling following hemostasis was statistically
significantly higher in IG (CG-50% (n=34); IG 72.3%
(n=47), p =0.008). The swelling disappearance after PCI
was shorter () in IG group (46.7 £39.1 versus 29.0 +16.6,
p=0.045 (7¢-0.251)). The main A-S complication after the
PCI was hematoma: 26% (n=16) in IG and 13% (n=9) in
CG (Table 3). Patients in CG who developed A-S compli-
cations had A-S pain intensity scores statistically signifi-
cantly higher in the pain intensity subgroup >4/10 after PCI
for 1-month follow-up period (Table 4). The first 2 h after the
procedure, IG patients with A-S complications had A-S pain
intensity score >4/10 and after 12, 24, 48, 1 week, 1 month,
and 3 months, the A-S pain intensity was <4/10.

4. Discussion

A-S pain after PCI is mentioned in several articles and the
problem has been identified in the acute period when the
prevalence of severe pain is up to 9.8% [18-22]. This
postprocedure pain can be described as a complication
associated with the PCI procedure. The mechanism of the
A-S pain involves the periprocedural period. It may be
induced during the procedure (e.g., vasospasm), in the
postprocedure period (bleeding, hematoma formation), and
can be hemostasis-related A-S pain, which depends on the
kind of hemostasis measures that were used, which may be
different in each medical center. According to the pain
phenotype, it can be nociceptive or mixed with a component
of neuropathic pain [23].

Poorly managed acute pain can progress to a chronic
condition that results in patient’s disability. Chronic pain is
associated with the use of abundant analgesics, and chronic
pain also tends to impair cardiovascular regulation [6].

Development of chronic pain is associated with many fac-
tors, but the most important is severe pain intensity for 24
hours after the intervention and the duration of how long the
patient was in the pain [7-11]. Based on this data, we looked
at this problem from an MPM approach.

MPM should be procedure-specific [24]. We chose an
MPM model which addresses management of the acute
nociceptive or mixed A-S pain syndrome after PCI. This
model consists of pharmacological (NSAID combination
with paracetamol on the first day) and non-
pharmacological (physiotherapy-upper limb exercises
24h after PCI) measures. For the IG ibuprofen
(<1200 mg) was the NSAID of choice. It is known that
ibuprofen in combination with paracetamol is the most
effective in managing nociceptive pain in the acute
postoperative period [25], and it is recommended for low-
dose and short-term use in patients with a not compli-
cated cardiovascular disease [26, 27]. The standard
treatment in the CG (“as needed” regime) was ketoprofen
(NSAID) alone and/or with morphine. Treatment for CG
was individually applied by the patient’s physician and has
not been regulated by the research group. Physicians
followed the local hospital guidelines when using strong
opioids. Despite the adverse effects of morphine, it has a
place in pain relief for patients with acute coronary
syndrome (ACS) to prevent further ischemic damages.
A. Chen’s research group suggests not to change any
guidelines or influence physician practice until more
randomized control trials will be performed to demon-
strate negative outcomes of morphine use in acute pain
management for patients with ACS [28].

The findings of Schjerning Olsen et al. indicate that high-
risk population after MI is elderly, often treated with
NSAIDs, as well as patients, who are at high risk for
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TaBLE 4: Distributions of the accesses-site complications after PCI according to pain intensity subgroups (<4/10 and >4/10) during the

follow-up period between intervention and control groups.

Control group Intervention group

Follow-up period Access-site complications <4/10 >4/10 P <4/10 >4/10 P
% (n) % (n)
Hematoma 9.8 (5) 23.5 (4) 0148 232 (13) 333(3) 0513
. Arterial bleeding 59 (3) 0 0.306 3.6 (2) 0 0.565
Immediately after PCT  pp swelling fallowing hemostasis 451 (23) 647 (11) 0161 732 (41) 677 (6)  0.684
Purpura rash following hemostasis 32.0 (16) 47.1 (8) 0.263 42.9 (24) 44.4 (4) 0.929
Hematoma 0 40.9 (9) <0.001 20.7 (12) 57.1 (4) 0.034
2h Arterial bleeding 22 (1) 9.1 (2) 0.194 3.4 (2) 0 0.618
Hand swelling fallowing hemostasis 34.8 (16) 81.8 (18) <0.001 72.4 (42) 71.4 (5) 0.956
Purpura rash following hemostasis 24.4 (11) 59.1 (13) 0.005 43.1 (25) 429 (3) 0.990
Hematoma 7.3 (4) 38.5 (5) 0.003 24.6 (16) 0
12h Arterial bleeding 1.8 (1) 154 (2) 0.032 3.1 (2) 0 _
Hand swelling fallowing hemostasis 40.0 (22) 92.3 (12) 0.001 72.3 (47) 0
Purpura rash following hemostasis 29.6 (16) 61.5 (8) 0.031 43.1 (28) 0
Hematoma 7.8 (5) 100 (4)  <0.001  24.7 (16) 0
24h Arterial bleeding 3.1 (2) 25.0 (1) 0.039 3.1(2) 0 _
Hand swelling fallowing hemostasis 34.8 (34) 0 0.039 72.3 (47) 0
Purpura rash following hemostasis 31.7 (20) 100 (4) 0.006 43.1 (28) 0
Hematoma 9.2 (6) 100 (3) <0.001 24.6 (16) 0
48h Arterial bleeding 4.6 (3) 0 0.704 3.1 (2) 0 _
Hand swelling fallowing hemostasis 47.7 (31) 100 (3) 0.076 72.3 (47) 0
Purpura rash following hemostasis 24.4 (21) 100 (3) 0.018 43.1 (28) 0
Hematoma 6.5 (4) 83.3 (5) <0.001 24.6 (16) 0
1 week Arterial bleeding 4.8 (3) 0 0.582 31 (2) 0 _
Hand swelling fallowing hemostasis 452 (28) 100 (6) 0.010 72.4 (47) 0
Purpura rash following hemostasis 31.1 (19) 83.3 (5) 0.011 43.1 (28) 0
Hematoma 9.4 (6) 750 (3)  <0.001  24.6 (16) 0
1 month Arterial bleeding 4.7 (3) 0 0.658 3.1(2) 0 _
Hand swelling fallowing hemostasis 46.8 (30) 100 (4) 0.039 72.3 (47) 0
Purpura rash following hemostasis 33.3 (21) 75.0 (3) 0.092 43.1 (28) 0

NRS: numeric rating scale; PCI: percutaneous cardiac intervention.

cardiovascular events and if it is possible, the use of NSAIDs
should be avoided in acute pain management period [29].
Cardiovascular risk is variable and depends on the risk of
cardiovascular adverse events in patients, choice, and dose of
NSAIDs. Therefore, the lowest effective dose of NSAIDs
should be used, and treatment should be as short as possible.
In 2016, the European Society of Cardiology reported that
paracetamol is considered a first-line drug. Naproxen or low
dose of ibuprofen (<1200 mg) is preferred if a patient needs
NSAIDs and has a medium or high risk of cardiovascular
disease [26]. All NSAIDs affect platelets and high doses may
increase the risk of bleeding after surgery and can reduce the
action of aspirin [30]. It has been known that ibuprofen may
interfere with access of aspirin to platelet and may eliminate
the protective effect of aspirin [31]. Further research indi-
cates that a degree of inhibition may occur with most
NSAIDs and even with some COX-2 inhibitors. The Food
and Drug Administration (FDA) stated that ibuprofen
should be “given at least 8 hours before or at least 30 minutes
after immediate-release aspirin” [32]. However, the age of
our study population was about 64 years, no one used the
NSAIDs before the procedure for pain issues and the risk of
cardiovascular events was very low. We have followed all
safety recommendations.

The effect of NSAIDs on renal function in healthy
subjects is minimal. Renal adverse reactions occur in 1-5%
of all patients receiving NSAIDs. However, patients un-
dergoing PCI with a contrast agent have a higher risk of renal
impairment. In addition to changes in blood volume, use of
contrast, bleeding, nephrotoxic drugs may also contribute to
the development of renal damage after the PCI procedure
[33]. However, both acute renal impairment after PCI and
chronic kidney disease were associated with poor prognosis.
Acute kidney injury (AKI) after PCI was more important
than baseline renal function to predict long-term mortality
and composite outcomes [34], but none of our patients had
renal function impairment before the PCI procedure, and
there was no adverse effect noted after the procedure. There
is a need for more observational and randomized control
studies in AKI after PCI and NSAID use.

The nonpharmacological techniques are another very
important part of the MPM approach. A-S complications
associated with the procedure (hematoma formation,
swelling of the hand due to hemostasis) not only cause A-S
pain but also temporarily limit the function of the upper
limb. The postprocedure exercise plan, developed with a
physiotherapist, reduces the swelling and hasten disap-
pearance of the hematoma. According to our data, swelling
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after the procedure was 60%, other literature sources in-
dicate the possibility of swelling development as well [35]. It
is associated with measures of hemostasis and time of its
application after the procedure. Despite the accurate ran-
domization, more patients had swelling in the IG compared
to the CG, but the time of disappearance of swelling was
better in the IG, which indicates a positive result of the
exercise (nonpharmacological approach). It was difficult to
estimate the time of hematoma disappearance because the
follow-up was via telephone, and it was difficult for patients’
self-report regards the hematoma changes.

A-S complications after the procedure can cause pain,
discomfort, or even upper limb dysfunction depending on the
size of the hematoma formed. In our study, no difference was
found between groups in terms of A-S postprocedural
complications. The most common complication was the
formation of a hematoma at the puncture site, but no sig-
nificant difference was observed between the groups. The time
of applied hemostasis did not differ between the groups as
well. Types I-II (according to EASY classification) hematomas
were predominated, but patients in the control group ex-
perienced higher pain intensity scores (>4/10) throughout the
follow-up period compared with IG. The same findings are
with other complications. MPM approach gave positive re-
sults in pain control in the acute period after the procedure
compared with ‘as needed’ regime in which even strong
opioids were used. Our results showed that pain prevalence
and intensity were lower in the IG compared with CG. The
statistical and clinical significance is especially noted after 12
hours when the treatment was started, and it reaches the peak
after 48 hours and continues up to one month. To find
positive results in chronic pain state, a bigger study sample
and longer follow-up period with different chronic pain
evaluation are needed. We can only hypothesize that good
control of the A-S pain intensity and prevalence in acute
period can lead to chronic pain prevention.

This study is the first of its kind in postprocedural or
procedure-related pain management. Therefore, more RCTs
should be performed with other possible pain management
models to determine the safest and best MPM model.

The limitations of the study are that it is single-center, not
blinded and during the hemostasis period one specific A-S
compression method was used. The pain management
medication in the CG was individually applied by the patient’s
physician and was not regulated by the researchers. Also, in
this study for pain evaluation, NRS was used which is based
on a subjective scale. We used analysis as per protocol and our
team was very strict, but despite that, methodology bias
cannot be ruled out. We could not follow the patients at
home, so we do not know have they performed the exercises
as they were taught. We had to trust their positive response
over the phone call during follow-up period.

5. Conclusion

MPM intervention reduces A-S pain prevalence and A-S
pain intensity in the acute period after PCI. Common he-
mostasis-related complication was arm swelling and a
complication related to the postprocedural period was

Pain Research and Management

hematoma development. The IG in the subgroup of pain >4/
10 demonstrated a reduction of the A-S pain prevalence
associated with complications after PCI. The time of swelling
disappearance related to hemostasis was shorter in the IG
either, but more randomized control studies with a bigger
sample are needed.
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ABSTRACT

Background: Aim of this study was to assess preoperative pain catastrophizing scale
(PCS) scores and its predictive value regarding acute access-site pain after percutaneous
coronary intervention (PCI).

Methods: Patients who received PCI via radial artery enrolled in a prospective
observational study. Patients filled out PCS questionnaire prior to procedure. Pain
intensity was assessed using numeric rating scale during PCI and 2 hours, 12 hours, 24
hours, 48 hours, 1 week and 1 month after PCIL.

Results: Median PCS score was 15 (8.0-22.0), female score (18.0 (10.0-29.5))
was higher than male (14.0 (6.5-20.0) (P = 0.030). Magnification scores were higher
among females P = 0.018). Patients aged 75 and older had highest PCS scores (20.0)
and rumination scores (P = 0.04 and P = 0.006 respectively). Female pain scores during
procedure (2.5 (0.0-5.0) and 2 hours after procedure (4.0 (2.0-5.0) were higher than
male (P = 0.024 and P = 0.013 respectively). Significant correlation was found between
gender and pain during PCI (r = 0.219, P = 0.022), 2 hours after PCI (r=0.233, P = 0.015).
We didn’t find any correlation or predictive value of PCS for acute pain. Female sex
predicted pain 1 month after PCI ((OR = 3.143 95% CI (1.063-9.296), P = 0.038).

Conclusion: PCS had no significant associations with pain after PCI. Females were
more likely to report higher PCS and pain scores than males. Patients aged 75 and over
reported higher PCS scores. Further research is needed to evaluate the importance of
psychological factors regarding acute postprocedural pain.

Introduction

patients undergoing PCI via radial artery experience pain during

Myocardial revascularization by either percutaneous coronary
intervention (PCI) or coronary artery bypass grafting (CABG)
combined with pharmacotherapy remains the main approach in
coronary artery disease treatment, PCI being a more preferred
revascularization method in most cases [1-3]. Radial artery
approach is generally favored over femoral artery approach, for
the reason that transradial PCI has a lower incidence of access
site complications, bleeding, lower risk of all-cause mortality and
higher patient satisfaction compared to approach via femoral
artery [4,5]. Despite numerous transradial approach benefits,

and after the procedure. There are several risk factors contributing
to pain intensity during transradial access PCI, such as female sex,
diabetes, smoking, low body mass index [6]. None of them have a
direct connection to mental state and there are very limited data
regarding the psychological risk factors for higher pain levels
during and after PCL

Nevertheless, various studies have shown the important
role of depression, anxiety and pain catastrophizing as relevant
independentrisk factors of pain intensity experienced by patients in
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multiple surgical procedures [7,8]. Catastrophizing is described as
atendency to aggravate possible outcomes when subjected to pain-
related stimuli. It is considered a result of dysfunctional cognitive
and emotional adaptation mechanism and consists of three main
components: rumination, helplessness and magnification [9].
Pain catastrophizing causes higher pain intensity, which in turn
requires a more aggressive approach to postsurgical analgesia.
Furthermore, it can lead to the development of chronic postsurgical
pain, contribute to anxiety, depression or other negative emotional
dysfunctions, overall, negatively affecting patient’s quality of life.
Pain catastrophizing scale (PCS) is widely used for objectifying
rather abstract components of catastrophizing and is considered a
standard measuring tool, as it is proven to be accurate, consistent
and reliable [8,10].

The primary aim of this study is to evaluate the relationship
between pain catastrophizing and acute access site pain intensity
after percutaneous coronary intervention via radial artery and
determination whether pain catastrophizing scale score can be used
as a predictive factor of acute pain after transradial PCI. Secondary
aims include evaluating gender and age differences regarding PCS
scores as well as pain scores up to 1 month after the procedure.

Methods

The Regional Ethics Committee approved the trial (approval
number BE-2-7, 2018-02-26). 137 patients who underwent
percutaneous coronary intervention via radial artery were enrolled
in a prospective observational study (between 2018 and 2020).

Inclusion Criteria

a.  Patients hospitalized in Lithuanian university of health
sciences hospital Kaunas clinics Department of Cardiology for
a percutaneous coronary intervention via radial artery (PCI).

b.  Patients of both sexes and over the age of 18.

[ Conscious patients, who gave written informed consent to
participate in this study.

Due to missing data a total of 28 patients were excluded of
whom 26 did not complete the PCS and 2 were unavailable for
the follow-up pain assessment, leaving 109 patients for analysis
(Figure 1). A prospective study with follow-up questions up to 1
month after the intervention was performed. Patients who were
scheduled for PCI and agreed on participating in this study gave
written informed consent.

The participants were aware that the information collected was
confidential. Patient characteristic data including sex, age, BMI and
comorbidities were collected. The patients were asked to fill out
a questionnaire prior to the intervention on Pain Catastrophizing
Scale (PCS). The PCS is consisted of thirteen remarks considering
what the patient may experience when they are in pain. Patients

have to rate their thoughts on each item from 0 (“not atall”) to 4 (“all
the time”) (Table 1) [11]. The pain intensity was assessed by using
the numeric rating scale (NRS), where 0 = no pain and 10 = worst
pain imaginable 12. Patients were asked to rate their pain during
the procedure and at 2 hours, 12 hours, 24 hours, 48 hours, 1 week
and 1 month after the PCI. Statistical analysis was performed using
IBMS SPSS 23.0. Visual inspections of Q-Q plots and Shapiro-Wilk
goodness-of-fit tests were used to determine whether or not the
data were normally distributed. Normally distributed continuous
variables are presented as means with standard deviation and
categorical data are presented as frequency and percentage.

i ™\
Patients eligible for
inclusion (n=137)
~ ~
Missing answers in PCS
(n=26)

Patients included
(n=111)

Lost to follow-up in 1
month (n=2)

4 ™
Study population
(n=109)

L. v

Figure 1: Flow chart.

The preoperative PCS scores were not normally distributed, as
well as pain scores at all time points were not normally distributed
and therefore results are presented as medians (with quartiles). A
Mann-Whitney U test was run to determine if there were differences
in overall PCS score and in pain scores between males and females.
The Kruskal-Wallis H test was used to evaluate the distribution
of PCS scores between age groups. Pearson correlations test was
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used to examine the associations between catastrophizing, pain
and age and to study the associations between pain scores and age.
Point-Biserial correlation test was used to examine the correlation
between gender and pain scores. To investigate the association
between preprocedural pain catastrophizing and postprocedural
pain intensity and to determine whether PCS could be used as a
predictive factor for pain intensity after the procedure, we used
a linear regression test with postoperative pain intensity as the
dependent variable. Univariate logistic regression analysis was
carried out to examine PCS, sex and age as prognostic factors for
acute pain. The results were considered statistically significant at
P <0.05.

Table 1: Pain Catastrophizing Scale.

0 - notatall, 1 - to a Slight Degree, 2 - to a Moderate Degree, 3 - to a
Great Degree, 4 - all the time

preoperative PCS score was 15.0 (8.0-22.0). The median for females
was 18.0 (10.0-29.5) and for males 14.0 (6.5-20.0). Overall PCS
scores for females were statistically significantly higher than for
males (P = 0.030). In addition to that, females had a statistically
significantly higher magnification score in PCS than males (P =
0.018). Distributions of PCS scores were similar for all age groups,
as assessed by visual inspection of a boxplot. Median PCS scores
were statistically significantly different between groups, with the
highest median score (20.0) being in the 275 years old group and
the lowest (9.0) among patients younger than 55 years old (P =
0.04). Rumination score was also higher among patients older than
75 years (P = 0.006). PCS values are presented in (Table 3). The
median pain score during the procedure was 1.0 (0.0-4.0).

Table 2: Demographic characteristics of the study population (n
=109).

When I'm in pain ... Characteristics n (%) or mean + SD
1. I worry all the time about whether the pain will end. Age (years) 64.29+11.2
2.1feel I can’t go on. Age groups
3.1t's terrible and I think it’s never going to get any better. <55 years 17 (15.6)
4.1t's awful and I feel that it overwhelms me. 55-59 years 12 (11)
5.1feel I can’t stand it anymore. 60-64 years 26(23.9)
6.1 become afraid that the pain will get worse. 65-69 years 20(18.3)
7.1keep thinking of other painful events. 70-74 years 13 (11.9)
8.1 anxiously want the pain to go away. 275 years 19 (17.4)
9.1 can’t seem to keep it out of my mind. Female sex 36 (33)
10. I keep thinking about how much it hurts. Male sex 73 (67)
11. I keep thinking about how badly I want the pain to stop. BMI (kg/m?) 29.07£5.5
12. There’s nothing I can do to reduce the intensity of the pain. Ischemic heart disease duration 4453
13. 1 wonder whether something serious may happen. (years)
Rumination: Sum of items 8,9, 10, 11 Current smoker 36 (33)
Magnification: Sum of items 6, 7, 13 Diabetes mellitus 16(14.7)
Helplessness: Sum of items 1, 2, 3, 4, 5, 12 Arterial hypertension 99 908)
Depression 2(1.8)
Results Dyslipidemia 68 (62.4)
In total 109 patients were included in the statistical analysis: Emergency procedure 19 (17.4)
73 men (67%) and 36 women (33%). Baseline and demographic Duration of PCI (minutes) 33.39 +20.23
characteristics are presented in (Table 2). The overall median Times PCI performed 1.67 + 1.001
Table 3: Demographic characteristics of the study population (n = 109).
Characteristic ‘ PCS, di ‘ ion, di ‘ Magnification, Median Helplessness, Median
sex
Male 14.0 (6.5-20.0) 4.0 (1.0-8.0) 3.0 (1.0-5.0) 5.0 (2.0-9.0)
Female 18.0 (10.0-29.5) 6.0 (2.5-10.5) 5.0 (2.0-8.0) 7.0 (4.0-11.0)
P =0.030* P=0.056* P=0.018*% P=0.051*
Age group
<55 years 9.0 (7.0-22.0) 3.0 (1.0-5.0) 2.0 (1.0-4.5) 5.0 (3.0-9.5)
55-59 years 17.0 (8.0-20.0) 5.0 (2.0-8.0) 3.0 (1.5-5.5) 6.0 (2.5-9.0)
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60-64 years 14.5 (8.0-22.0) 5.0 (2.0-10.0) 4.0 (2.0-7.0) 7.0 (2.0-10.0)
65-69 years 10.0 (5.0-18.0) 2.0 (1.0-5.0) 2.0 (1.0-4.0) 4.0 (2.0-6.0)
70-74 years 18.5 (11.0-27.0) 6.5 (6.0-11.0) 3.5 (1.5-6.5) 8.0 (5.0-10.5)
275 years 20.0 (14.5-30.5) 8.0 (5.0-12.0) 5.0 (3.0-8.0) 7.0 (4.5-9.5)
P=0.04* P=0.006%* P=0.122% P =0.286%

Note: *Mann-Whitney U test for PCS differences between genders
**Kruskal-Wallis H test for PCS differences between age groups

The median for females was 2.5 (0.0-5.0) and for males 0.0
(0.0-3.0) being statistically significantly higher for females than
for males (P = 0.024). The results of the follow-up pain score
assessments showed a statistically significant difference between
genders at 2 hours after the procedure, with the median pain
score for females being 4.0 (2.0-5.0) and for males 3.0 (0.0-4.0)
(P = 0.013). Figure 2 shows the levels of pain at 2 hours post
procedure for different genders. Pain scores on other follow-
up time points did not have a statistically significant difference

Pain intensity after 2 hours

]

between genders. Pearson correlation analysis revealed that there
were no significant associations between catastrophizing and pain
scores during the procedure or at any of the follow-up points, as
well as between catastrophizing and patient age. There were also
no significant correlations between patients age and pain. However,
a Point-Biserial correlation test revealed that there was a positive
statistically significant correlation between gender and pain scores
during and at 2 hours after the procedure (r=0.219, P = 0.022 and
r=0.233, P = 0.015, respectively).

Female

Gender

Figure 2: Box plot showing differences in postprocedural pain intensity scores for males and females 2 hours after the inter-

vention.

A linear regression analysis revealed that PCS score had no
statistically significant effect on the postprocedural pain score. The
results are shown in (Table 4). Univariate regression analysis didn’t
reveal any statistically significant results regarding higher pain

catastrophizing scores and acute access-site pain development.
However, our results showed that females had a 3.143 times greater
possibility to report access-site pain 1 month after the procedure (P
=0.038) (Table 5).

Table 4: Linear regression results for PCS predicting acute access-site pain (total PCS score considered as independent variable).

Pain intensity measured on B 95% Cl for B SEB 8 sig. R AR?
LB UB

2 hours after PCI 0.032 -0.01 0.074 0.021 0.146 0.129 0.021 0.012
12 hours after PCI 0.004 -0.032 0.04 0.018 0.021 0.827 0 -0.009
24 hours after PCI 0.004 -0.024 0.032 0.014 0.026 0.79 0.001 -0.009
48 hours after PCI 0.003 -0.023 0.028 0.013 0.019 0.843 0 -0.009
1 week after PCI 0.004 -0.021 0.029 0.013 0.028 0.769 0.001 -0.009
1 month after PCI -0.009 -0.032 0.014 0.012 -0.074 0.443 0.006 -0.004

Note: B = unstandardized regression coefficient; p = standardized coefficient; sig. = significance; R? = coefficient of determination;

AR? = adjusted R%
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Discussion

Our study evaluated the gender differences regarding PCS
scores and pain scores during and up to 1 month after the
intervention. We found that females had a statistically significantly
higher PCS score than males, as well as statistically significantly
higher pain scores at 2 hours after the procedure. The tests also
revealed that females are more likely to have a 1.064-point higher
pain score than males 2 hours after the procedure. Differences
between genders regarding pain and catastrophizing have been
explored in earlier studies, which often reported higher pain and
catastrophizing ratings in females 13. According to literature,
women may be more sensitive and less tolerant to painful stimuli
due to differences in sex hormones and immunity [12-14]. Further
study is needed to explore benefit of intervention approach based
on gender. Considering age and PCS scores, we found that PCS
scores were statistically significantly different between age groups
and the highest among those older than 75 years.

Older adults often struggle with medical comorbidities,
disability, depression and anxiety and an overall impaired quality
of life, and all of these factors could influence catastrophizing
thoughts [15,16]. Suren et al. didn't find any differences in PCS
among different age groups, however Park et al. found that risk
for catstrophizing increases with age, although the results were
not statistically significant [16,17]. It's important to note that
in the Suren et al. study the oldest patient was 69 years old, and
our study showed highest catastrophizing scores in patients
older than 75 years old. Therefore, further research is needed in
order to investigate the relationship between age and PCS. Our
primary goal of this study was to determine whether the scores
of pain catastrophizing were associated with acute pain up to
1 month after PCI and whether the PCS could be used to predict
the postprocedural acute pain after the percutaneous coronary
intervention. We did not find significant association between PCS
score and pain during and after the procedure.

Majority of the studies on postoperative pain are performed
with patients after surgeries of great extent and there are limited
data on PCS and postprocedural pain [18,19]. While isolated
acute pain levels could be comparable between such surgeries
and minor procedures, extensity of tissue trauma is considerably
larger compared to that experienced by patients after transradial
PCL. We came to a conclusion that this is the main reason for
insignificant association mentioned above. Many researchers
analyze pain catastrophizing and it's association with pain. Some
studies show that pain catastrophizing could be associated with
chronic pain, delayed recovery and higher disability rates [20-
22]. Authors suggest that pain catastrophizing might contribute

to pain sensitivity through the central nervous system processing
of pain-related information, however clear mechanisms are not
yet identified 21. Nonetheless, not many studies examine the
relationship between pain catastrophizing and acute pain.

Khan et al. performed a study with patients scheduled for
an open heart surgery with the aim to establish the relationship
between catastrophizing and postoperative pain intensity.
Their results indicated that patients showing higher scores on
preoperative PCS also tended to report greater postoperative pain
intensity [23]. Sommer et al., who examined the association between
preoperative catastrophization and acute pain after ear, nose and
throat surgery, came to the conclusion, that catastrophizing is a
good predictor of postoperative pain [24]. One of the reasons why
our results do not demonstrate any significant association between
pain catastrophization scores and postprocedural pain could be
that the PCI via the radial artery is a less painful procedure than
major surgeries, therefore patients reported lower pain scores. In a
study, conducted by Cheng et al,, patients reported access site pain
level with a median rating of 9.0 (0.0-28.5) on the 100 mm long
visual analogue scale 3 h after the procedure [25,26], which is in
accordance to our results.

Determining which patients could be more prone to
catastrophizing could come of use when deciding whether certain
interventions would be of clinical value, as it has been shown
that pain catastrophizing can be modified in various surgical
settings 26. Importance of such interventions can be highlighted
by relationship between higher PCS scores and greater need for
postoperative opioids, as found by Sacks, et al. [27]. This study hasa
few limitations. First, patients filled PCS only prior to the procedure,
thus data was not available to examine possible correlation
between pain and PCS at all time points. This approach could have
been important as it is known that PCS tend to vary depending on
recovery [28]. Furthermore, no other possible psychological factors,
such as anxiety, were evaluated. Some authors found a significant
positive correlation between preoperative anxiety and PCS scores.
These psychological factors could potentially add to the prediction
of acute pain intensity. Further studies should be considered to
specify our findings.

Conclusion

This study found no significant associations between pain
catastrophizing and pain intensity after percutaneous coronary
intervention. In addition, we found that females are more likely to
report higher pain catastrophizing scores and higher pain scores
than males and adults aged 75 and over were found to have higher
PCS scores. Further study is needed to evaluate the importance of
psychological factors regarding acute postprocedural pain.
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UMINIO SKAUSMO RIZIKOS VEIKSNIAI PUNKCIJOS VIETOJE
PO PERKUTANINES KORONARINES INTERVENCIJOS
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RaktaZodZiai: Gminis skausmas, poprocedarinis skaus-
mas, iminio skausmo rizikos veiksniai, perkutaniné koro-
nariné intervencija.

Santrauka

Tikslas. Nustatyti iminio rankos skausmo po perkutani-
nés koronarings intervencijos rizikos veiksnius.
Metodika. Atliktas perspektyvusis steb&jimo tyrimas.
Istirti 136 pacientai, stacionarizuoti j Lietuvos sveikatos
moksly universiteto ligoninés Kauno kliniky (LSMUL
KK) Kardiologijos klinikg atlikti perkutaning korona-
ring intervencija 2018-2020 metais. Surinkti tiriamyjy
demografiniai duomenys, procediiros metu stebétas ar-
terinis kraujosptudis (AKS) ir Sirdies susitraukimy daznis
(SSD). Pacienty paprasyta skausmg jvertinti nuo 0 iki 10
skaitinéje skausmo skaléje procediiros metu, 2 val., 12
val., 24 val. ir 48 val. po procediiros. Gauti duomenys
iSanalizuoti statistiniais metodais.

Rezultatai. Moterys nurodé didesnius skausmo balus
visuose vertintuose laiko taskuose: intervencijos metu,
po 2 val., po 12 val., po 24 val. ir po 48 val. (p=0,003,
p<0,001, p=0,010, p=0,022 ir p=0,048 atitinkamai). Mo-
terigkoji lytis buvo skausmo rizikos veiksnys procediiros
metu (p=0,018), 2 val. (p=0,008), 12 val., (p=0,023), 24
val. (p=0,045) ir 48 val. po procediiros (p=0,046). Umi-
niam skausmui po 24 val. jtakos tur¢jo cukrinis diabetas
(SD), (p=0,041). Dislipidemija turé¢jo jtakos skausmui
procediros metu (p=0,024), po 12 val. (p=0,018), po 24
val. (p=0,028). Didesnis sistolinis AKS buvo susij¢s su
skausmu procediiros metu (p=0,022).

I$vados. Moterys procediiros metu ir po jos skausma jver-
tino didesniais balais. Uminio skausmo rizikos veiksniai
transradialinés PKI metu ir po jos buvo moteriskoji lytis,
dislipidemija ir cukrinis diabetas.

Ivadas
Per pastarajj deSimtmetj perkutaniné koronariné inter-

Zurnalo tinklalapis: https:/sm-hs.cu

vencija (PKI) tapo pagrindiniu kraujotakos atkirimo metodu
Europoje [1]. Nuo 1977 mety tradicinis pirmojo pasirinkimo
kateterio jterpimo kelias buvo per §launies arterija (trans-
femoraliai). Nors $is kelias patogus dél §launies arterijos
dydzio, taCiau siejamas su padidéjusia kraujagysliniy kom-
plikacijy (pseudoaneurizmy, arterioveniniy fistuliy, didelio
kraujavimo) rizika, ilgesniu stacionarizavimo laikotarpiu [2].
Pastaruoju metu populiaréja PKT atlikimas per stipining arte-
rijg (transradialinis kelias). Daugéja jrodymuy, kad procediirai
renkantis stipining arterija, sumazéja gausaus kraujavimo ir
ateroemboliniy inksty kraujagysliy komplikacijy rizika [3].
Nors PKI per stipining arterija turi daug privalumy, taciau
galimos ir komplikacijos, tokios kaip diirio vietos krauja-
vimas, stipininés arterijos okliuzija ir kraujosruvos susida-
rymas. Kadangi stipininé arterija yra siauresné uz $launies
arterija, manipuliacijos dazniau gali sukelti punkcijos vietos
skausma [4].

Uminis skausmas yra normalus atsakas j medicinine
intervencija. Jis kyla dél audiniy traumos metu ilaisvinty
uzdegiminiy mediatoriy, kurie sukelia padidéjusio jautrumo
reakcijas | pazeidimo vietoje atliekamus veiksmus. Stiprus
skausmas gali bati susijgs su ilgesniu gijimo laikotarpiu,
ilgesne stacionarizavimo trukme, paciento nepasitenkinimu
ar iminio skausmo per¢jimu j létinj [5]. Dauguma tyrimy
vertina iiminj skausma ir jo rizikos veiksnius po didelés ap-
imties operacijy, o skausmas po maziau invaziniy procediiry,
tokiy kaip PKI, néra pakankamai iSanalizuotas. Literatros
duomenimis, galimi iminio skausmo rizikos veiksniai po
transradialinés PKI yra lytis, kateterio dydis, kiino masés in-
deksas, amzius, pakartotinai atliekama procediira, procediiros
trukmé [4]. Uminio skausmo rizikos veiksniy atpazinimas po
transradialinés PKI galéty padéti sveikatos priezitiros spe-
cialistams geriau numatyti gydymo taktika, taip uztikrinant
kokybiska paciento priezitira.

Tyrimo tikslas — nustatyti reikSmingus aminio punkcijos
vietos skausmo rizikos veiksnius po perkutaninés koronari-
nés intervencijos per stipining arterija.

Adresas susirasinéti: Liuda Brogieng, el. p. liuda.brogiene@kaunoklinikos.lt
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Tyrimo medZiaga ir metodai

Atliktas perspektyvusis steb&jimo tyrimas. Tyrimui atlikti
gautas regioninis bioetikos leidimas Nr. BE-2-7, 2018-02-26.
Itraukimo kriterijai: 1) pacientai stacionarizuoti ] LSMUL
KK Kardiologijos klinika perkutaninei koronarinei interven-
cijai 2018-2020 mety laikotarpiu; 2) abiejy ly¢iy, vyresni
nei 18 mety pacientai; 3) samoningi pacientai, kurie sutiko
dalyvauti tyrime ir pasirasé sutikimo forma. Remiantis $iais
kriterijais, buvo atrinkti 137 pacientai, 1 paciento nepavyko
apklausti po 48 valandy, j tyrima i§ viso jtraukti 136 paci-
entai. Tiriamieji procediiros dieng buvo apklausti, gautas
rastiSkas sutikimas dalyvauti tyrime, surinkti duomenys apie

1 lentelé. Tiriamosios imties charakteristikos.
Kokybiniai dydziai aprasyti pateikiant jy reiksmiy daznj ir santykinj daznj (%), kie-

kybiniai ki ieji nurodyti kaip vidurki. dartinis nuokrypis (SN). KMI - kiino
masés indeksas.

Imties charakteristikos (n=136) Reik§més n (%)

arba vidurkis SN

Lytis

Vyras 90 (66,2)
Moteris 46 (33,8
Amzius 64,43+11,33
KMI kg/m? 28,91+5,30
Rikymas 41 (30,1)
Cukrinis diabetas 20 (14,7)
Artering hipertenzija 122 (89,7)
Dislipidemija 80 (58.8)
Procediiros skubumas

skubioji 27(19,9)
planiné 109 (80,1)
Procediiros trukmé (minutémis) 35,02+21,16
Kelintg kartg atlikta procediira

1 81 (59,6)

2 38(27,9)

3 9(6,6)

4 5(3,7)

5 2(1,5)

6 1(0,7)
sAKS procediiros metu 152,26+24,74
dAKS procediiros metu 78,89+11,05
SSD procediiros metu 72,61+£12,96
2 lentelé. Skausmo vertinimo palyginimas tarp vyry ir motery.

i ikiami medi is ir pirmuoju-trecivoju kvartiliais (Q1-Q3).
Skausmo vertini- | Lytis o,
mas vyras (n=90) | moteris (n=46) p reikimé
Intervencijos metu |0 (0-3) 3 (0-6) 0,003
po 2 val. 2 (0-4) 4 (2-6) <0,001
po 12 val. 0(0-3) 2 (0-4) 0,010
po 24 val. 0(0-0,25) 1(0-2) 0,022
po 48 val. 0 (0-0) 0(0-1) 0,048
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amziy, lytj, KMI, gretutines ligas. Pasizymétas procediiros
skubumas (skubi ar planin¢), trukmé, procediiros metu stebé-
tas paciento arterinis kraujospiidis ir SSD. Pacienty paprasyta
skausmg jvertinti nuo 0 iki 10 skaitinéje skausmo skaléje (0
— nejaucia skausmo, 10 — nepakeliamas skausmas) proce-
diiros metu, 2 val., 12 val., 24 val. ir 48 val. po procediiros.

Tiriamyjy duomeny statistiné analiz¢ atlikta naudojant
duomeny analizés paketa IBM SPSS 26.0. Imties duomeny
normalumo pasiskirstymas patikrintas naudojant Shapiro-
Wilk testa. Skausmo vertinimo reik§miy pasiskirstymas ne-
tenkino normalumo salygy, reik§miy palyginimas tarp ly¢iy
atliktas naudojant neparametrinji Mann-Whitney U testa,
rezultatai pateikiami medianomis ir pirmuoju-tre¢iuoju kvar-
tiliais (Q1-Q3). Siekiant nustatyti nepriklausomus rizikos
veiksnius, statistiskai reik§mingai darancius jtaka Giminiam
skausmui, atlikta logistiné regresija.

Kiekybiniai dydziai aprasyti pateikiant pozymiy reik§miy
vidurkj + standartinis nuokrypis. Kokybiniai dydziai aprayti
pateikiant jy reikSmiy daznj ir santykinj daznj (%). Rezul-
tatai laikyti statistiskai reik§mingais, kai p<0,05.

Tyrimo rezultatai

Istirti 136 pacientai, i$ ju 90 (66,2%) vyry ir 46 (33,8%)
moterys. Vidutinis tiriamyjy amzius 64,43+11,33 metai. Ti-
riamosios imties charakteristikos pateiktos 1 lenteléje.

Vidutinis skausmo intensyvumas balais pagal skaiting
skausmo skal¢ intervencijos metu buvo 2,23+2,57, po 2 val.
-2,942.5, po 12 val. - 1,71£2,24, po 24 val. - 0,79+1,59, po
48 val. - 0,54+1,43. Skausmo intensyvumo kitimas iki 48
val. po intervencijos pavaizduotas 1 paveiksle.

Palyginus vidutinj vyry ir motery skausmo intensyvuma
nustatyta, kad statistiskai reik§mingai didesnius skausmo
balus nurodé moterys visuose vertintuose laiko tagkuose:
intervencijos metu, po 2 val., po 12 val., po 24 val. ir po
48 val. (p=0,003, p<0,001, p=0,010, p=0,022 ir p=0,048
atitinkamai). Skausmo vertinimo palyginimas tarp ly¢iy
pateikiamas 2 lenteléje.

Atlikta vienfaktorinés logistinés regresijos analize, sie-
kiant nustatyti kintamyjy galima jtaka poprocedtriniam
skausmui. Skausmo jutimo procediiros metu didesnés rizikos
veiksniai buvo moteriskoji lytis ir dislipidemija (p<0,05).
Didesnis sAKS procediiros metu buvo susij¢s su didesniu
skausmo jutimu (p=0,022). Didesné skausmo jutimo rizika
pragjus 2 valandoms po procediiros, nustatyta tik moterims
(p=0,008). Didesniam skausmo jutimui praéjus 12 valandy
po procediiros jtakos turé¢jo moteriskoji lytis ir dislipidemija
(p<0,05). Jausti skausma praé¢jus 24 valandoms po proce-
diros, didesng rizika turéjo moterys, sergantys CD ar dis-
lipidemija (p<0,05). Pra¢jus 48 valandoms po proceduros,
didesné skausmo rizika nustatyta tik moterims (p=0,046).
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Visi statistiskai reik§minga jtaka
turin¢iy kintamyjy vienfaktori-
niai modeliai buvo jvertinti kaip
reik§mingi (p<0,05). Kitos anks-
Ciau pateiktos charakteristikos
reik§mingos jtakos neturéjo nei
viename laiko taske (p>0,05).
Gautieji rezultatai pateikiami 3
lenteléje.

vidurkis

Skausmo intensyvumas

Diskusija

Ly¢iy skirtumai skausmo
jutimo ir suvokimo atzvilgiu yra
senai zinomi, tac¢iau vis dar su-
laukia tyréjy démesio. Giléjantis
supratimas apie lytiniy hormony

Intervencijos metu

po 2 val. po 12 val. po 24 val. po 48 val.

Laikas

bei oksitocino poveikj centrinei
ir periferinei nervy sistemoms
skatina ieskoti galimo §iy rySiy
pritaikymo analgezijoje [6]. A. Lindner ir bendraautoriai
tyrime su pacientais, kuriems atliktos jvairios transkutaninés
intervencijos, nustaté, kad moterys jaucia didesnj skausma,
nei vyrai [7]. Tuo tarpu @. Holme ir bendraautoriy tyrime
su pacientais, kuriems atlikta kolonoskopija netaikant se-
dacijos, buvo issiaiskinta, kad moteriskoji lytis yra vienas i§
nepriklausomy skausmo jutimo rizikos veiksniy [8]. Miisy
atliktame tyrime taip pat nustatyta, kad motery skausmo

1 pav.Vidutinio skausmo intensyvumo kitimas iki 48 val. po intervencijos.

jutimo rizika visuose misy tirtuose laiko taskuose buvo du
kartus didesné, negu vyry. Sie miisy tyrimo ir kity anksciau
aptarty tyrimy rezultatai atkreipia démesj j lytj kaip j svarby
ir lengvai nustatoma poprocedirinio skausmo rizikos veiksnj.

Siame tyrime nustatéme, kad reik§mingas iminio
skausmo 24 val. po procediiros rizikos veiksnys buvo cu-
krinis diabetas. Viena i$ priezas¢iy, galinti daryti jtaka dides-
niam skausmo jutimui, gali buti diabetiné polineuropatija,

3 lentelé. Kintamieji ir jy galimybiy santykiy (GS) vertés, prognozuojant iminio poprocediirinio skausmo jutima.
PI - pasikliautinasis intervalas, ISL - iSeminé Sirdies liga, CD - cukrinis diabetas, AH - arteriné hipertenzija, sAKS - sistolinis arterinis kraujospiidis, dAKS - diastolinis

arterinis kraujospidis, SSD - Sirdies susitraukimy daznis.

Rizik Uminio sk pasireiSkimas
1ztos . procediiros metu po 2 val. po 12 val. po 24 val. po 48 val.

GS | 95%PI | p | GS | 95%PI | p | GS | 95%PI | p | GS | 95%PI | p | GS | 95%PI | p
Lytis 2411 | 1,16-4,99 | 0,018 [ 3,678 | 1,41-9,61 | 0,008 | 2344 | 1,12-4,89 | 0,023 | 2,175 | 1,02-4,64 | 0,045 | 2,535 | 1,02-6,31 | 0,046
ISL trukmé | 0,947 | 0,88-1,01 | 0,117 | 1,014 | 0,94-1,09 | 0,713 | 0,988 | 0,93-1,05 | 0,715 | 1,010 | 0,94-1,08 | 0765 | 0.961 | 0,87-1,06 | 0,417
KMI 0,959 | 0,9-1,03 | 0,217 | 0,940 | 0,88-1,01 | 0,084 | 0,956 | 0,9-1,02 | 0,178 | 0,976 | 0,91-1,05 | 0,509 | 0,911 | 0,82-1,01 | 0,072
Rakymas | 1,286 | 0,62-2,68 | 0,504 | 1,296 | 0,56-3 | 0,545 | 1,305 | 0,62-2,73 | 0,479 | 0,554 | 0,24-1,3 | 0,174 | 0,594 | 0,2-1,73 | 0,339
CD 0,693 | 0,25-1,89 | 0,473 | 0,677 [ 0,25-1,85 | 0,448 | 1,181 | 0.46-3.06 | 0,733 | 2,742 | 1,04-7,22 | 0,041 | 1,815 | 0.59-5,62 | 0,301
AH 1,075 | 0,35-3.29 [ 0,900 | 1,035 | 0.3-3,53 | 0,956 | 0,775 | 0.25-2,37 | 0,655 [ 2,819 | 0,6-1321 | 0,188 | 2,860 gfgé 0323
?;:3’; 2,272 | 1,11-4,64 | 0,024 | 1,914 | 0,9-4,08 | 0,093 | 2,318 | 1,15-4,66 | 0,018 | 2,455 | 1,1-546 | 0,028 | 1,385 | 0,54-3,53 | 0,495
Amzius 1,005 | 0,98-1,04 | 0,740 | 1,021 | 0,99-1,05 | 0,230 | 1,013 | 0,98-1,04 | 0,408 | 1,013 | 0,98-1,05 | 0,436 | 1,005 | 0,97-1,05 | 0,792
fliﬁﬁzf::s 1,205 | 0,52-2,81 | 0,665 | 1.455 | 0,54-3,94 [ 0,461 | 1,796 | 0.76-4,27 | 0,185 | 1,480 | 0,61-3,59 | 0,385 | 1,149 | 0,38-3,43 | 0,804
f;‘f;‘i““’s 1,000 | 0,98-1,02 | 0,961 | 0,997 | 0,98-1,01 | 0,757 | 0,998 | 0,98-1,01 | 0,766 | 1,014 | 1-1,03 | 0,101 | 1,010 | 0,99-1,03 | 0,309
SAKS 1,018 | 1,00-1,03 [ 0,022 [ 0,997 | 0,98-1,01 [ 0,738 | 1,011 | 1-1,03 | 0,126 | 1,009 | 0,99-1,02 | 0,242 | 1,012 | 0,99-1,03 | 0,176
dAKS 1,016 | 0,98-1,05 | 0,337 | 0,984 | 0,95-1,02 | 0,349 | 1,000 | 0.97-1,03 | 0,984 | 1,025 | 0,99-1,06 | 0,143 | 1,025 | 0,99-1,07 | 0,220
$SD 0,998 | 0.97-1,02 | 0,883 [ 0,979 [ 0.95-1,01 | 0,152 | 0.992 | 0,97-1,02 | 0,544 | 0,994 | 0.97-1,02 | 0.664 | 0,966 | 0.93-1 | 0.086
Kelintg
Kartg atlikta | 0,701 | 0,47-1,05 | 0,082 | 0,942 | 0,64-1,38 | 0,760 | 0,992 | 0,7-1,41 | 0,966 | 1,144 | 0,79-1,66 | 0,474 | 0,871 | 0,52-1,46 | 0,599
procediira
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kuri yra viena i§ dazniausiy létiniy mikrovaskuliniy diabeto
komplikacijy, paveikianti tiek 1 tipo CD, tiek 2 tipo CD
pacientus. Diabetinés neuropatijos kyla dél létinés hiper-
glikemijos, mikrovaskulinio nepakankamumo, oksidacinio
streso ir autoimuninés nervy pazaidos [9]. Mazdaug trec-
daliui pacienty, kuriems issivysto diabetiné polineuropatija,
pasireiSkia skausminga distalin¢ diabetiné neuropatija. Esant
§iai patologijai, labiau pazeidziamos smulkiosios nervinés
skaidulos, o badingi nusiskundimai: deginimas, duriantis
ar dilgéiojantis skausmas, alodinija (skausminga reakcija j
dirgiklius, kurie paprastai skausmo nesukelia) ir hiperalgezija
(sustipréjes skausmo jutimas) [10]. Sergant cukriniu diabetu,
pazeidziamos ir kraujagyslés. Esant létinei hiperglikemijai,
dislipidemijai ir insulino atsparumui, didé¢ja aterogeniniy
mazo tankio lipoproteiny, pazangiy galutiniy glikavimo pro-
dukty ir uzdegima skatinanéiy citokiny aktyvacija — visi Sie
veiksniai skatina arterijy vidinés sienelés pazaida ir ateros-
kleroziniy ploksteliy formavimasi, kas galéty lemti didesng
stipinings arterijos pazaida ir didesnj skausmo jutima po PKI
[11]. S. Dharma ir bendraautoriy atliktame tyrime nustatyta,
kad pacientai, kurie jauté rankos skausmg po transradialinés
PKI, dazniau anamnezéje nurodé CD, taciau Sie rezultatai
nebuvo statistiSkai reik§mingi [12]. Ne visiems CD pacien-
tams pasireiskia skausminga diabetiné neuropatija ar krau-
jagysliy pazaida, kas gali lemti skirtingus tyrimy rezultatus.
Siame tyrime pacientai iki procediiros nenurodé skausmo
galingje, todeél tikétina, kad didesng jtaka skausmo jutimui
turéjo kraujagysliy pazaida dél persistuojancios hiperglike-
mijos ir dislipidemijos.

Dislipidemijos, ypa¢ hipercholesterolemija, jau seniai Zi-
nomos kaip reik§mingi etiologiniai aterosklerozés vystymosi
veiksniai. Si liga labiausiai pazeidZia arterijy vidinj sluoksnj
— intimg [13]. Atliekant PKI transradialiniu keliu, i§ punk-
cijos srityje esan¢iy struktiiry stipining arterija pazeidziama
labiausiai. Kaip Zinoma, iminis skausmas yra tiesioginé
audiniy vientisumo ir strukttiriSkumo pazaidos pasekmé,
todel galima manyti, kad skausmo pojiitis priklausys ir nuo
audiniy bukleés iki pazeidimo. K. Yano ir bendraautoriai, at-
likg retrospektyvinj tyrima su pacientais, kuriems atliekamos
rankos operacijos dél tunelinio rieSo sindromo, nustaté, kad
hipercholesterolemija susijusi su subjektyviomis poopera-
cinémis baigtimis, tarp jy ir skausmo jutimu [14]. Misy
tyrimas taip pat parodé¢, kad pacienty, kuriems nustatyta
dislipidemija, didesné skausmo rizika transradialinés PKI
procediiros metu bei pragjus 12 ir 24 valandoms po jos. Hi-
percholesterolemija ir kitos dislipidemijos sukelia stipininés
arterijos pazaida, sustandina arterijos intimg ir kraujagyslé
tampa lengviau pazeidziama PKI metu. Tai sukelia daznesnj
poprocedrinj skausma.

Didesnis sistolinis arterinis kraujospiidis buvo susijgs su

136

didesniu skausmo jverciu procediiros metu. Toks rezultatas
gali biiti susijes su sgveika tarp skausma reguliuojancios ir
kardiovaskulinés sistemy. Arterinis kraujospudis padidéja
kaip kompensacinis atsakas j stresinj veiksnj. Esant noci-
cepciniams stimulams, aktyvuojama periferiné ir centriné
nervy sistemos. Dél simpatinés nervy sistemos aktyvacijos
padidéja periferinis pasiprie$inimas, Sirdies susitraukimy
daznis ir i¥metimo tiiris. Sj atsaka sustiprina simpatinés nervy
sistemos aktyvacija per pogumburio-hipofizés-antinks¢iy asj.
Siy veiksniy visuma didina arterinj kraujospiidj [15]. Su AKS
padidéjimu gali bati susijgs stresas ir nerimas dél procedaros
baimés [16]. Yra zZinoma, kad nerimas gali padidinti skausmo
jutima. Remiantis sistemine literatiiros apzvalga, nustatyta,
kad nerimas ar kitas psichologinis distresas yra stiprus tmi-
nio skausmo predikcinis veiksnys [17]. Taip netiesiogiai
galime susieti didesnj sSAKS su procediiros metu nurodomu
skausmu, taciau tiksliam ry$iui i$siaiSkinti reikty atlikti to-
limesnius tyrimus, jtraukiant ir psichosocialinius veiksnius.

Sio tyrimo triikumas — buvo atliktas vieno centro tyrimas
ir tirta maza pacienty imtis. Nebuvo istirti kiti veiksniai,
kurie gal¢jo turéti jtakos Giminiam skausmui, pvz.: jvyku-
sios komplikacijos, kitas jau¢iamas skausmas, emociniai ir
psichosocialiniai veiksniai, nuskausminamyjy vartojimas.
Siekiant patikslinti muisy radinius, ateityje galima atlikti
platesnius tyrimus, jtraukiant kitus veiksnius, galinius daryti
itakg Gminiam skausmui.

I$vados

1. Moterys procediiros metu ir visy vertinimy po in-
tervencijos metu, skausma jvertino reik§mingai didesniais
balais, nei vyrai.

2. Uminio skausmo transradialinés PKI metu ir po jos
rizikos veiksniai buvo moteriskoji lytis, dislipidemija ir cu-
krinis diabetas.
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RISK FACTORS FOR ACUTE PUNCTURE SITE

PAIN AFTER PERCUTANEOUS CORONARY

INTERVENTION
L. Brogiené¢, L. Grygalyté, B. Kakta, A. Macas
Keywords: acute pain risk factors, percutaneous coronary in-

tervention.

Summary
Introduction. Our aim was to estabilish risk factors for acute

pain after percutaneous coronary intervention (PCI).

Methods. We performed a single center prospective observa-

tional study of 136 patients that were admited to Hospital of Lithu-
anian university of health sciences Kaunas clinics for percutaneous
coronary intervention during 2018-2020 period. Demographic data
of enrolled patients was collected. Arterial blood pressure and he-
art rate was monitored during the procedure. Patients were asked to

eval
the

luate their pain in numerical pain rating scale from 0 to 10 during
procedure, 2 hours, 12 hours, 24 hours and 48 hours after the

procedure. Collected data was analyzed using statistical methods.

Results. Females reported higher pain scores during all time

points — during the intervention, 2 h, 12 h, 24 h and 48 h after the
procedure (p=0.003, p<0.001, p=0.010, p=0.022 and p=0.048,
respectively). Female gender was a risk factor for acute pain du-
ring the procedure (p=0.018), 2h (p=0.008), 12h (p=0.023), 24h

(p=

0.045) and 48h (p=0.046) after the procedure. Diabetes was

risk factor for acute pain 24h after the procedure (p=0.041). Dys-
lipidemia was found to be risk factor for acute pain during the pro-
cedure (p=0.024), 12h (p=0.018) and 24h (p=0.028) after the pro-
cedure. Higher systolic blood pressure was associated with pain
experience during the PCI.

Conclusion. Females reported higher pain scores during PCI

and at all time points after the PCI. Risk factors for acute pain af-
ter transradial PCI included female sex, dyslipidemia and diabetes.
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PRIEDAI

1 priedas

delng i kumstj.

Istiesti pirStus, tada sugniauzti

ﬂﬁ\:; }W@
N

kito.

Suglausti ir atitraukti pir§tus vieng nuo

e

Istiesti ir sulenkti pirStus.

Plastaka atrémus | stala paeiliui
pakelti j vir§y po vieng pirsta.

galus.

Nyks¢io galiuku paliesti 2, 3, 4, 5 pirSty

A

‘W

Plastaka pakreipti j kairg ir
desing puses nejudinant dilbio

Rankos ant stalo. Pasukti ranka
taip, kad j stalg bty atremtas tai
iSorinis, tai vidinis plastakos
pavirsius.

2 pav.

Tiesti ir lenkti ranka per rieSo sanarj.

Pirmas 7 dienas po procediiros vengti

didelés amplitudés plastakos tiesimo
(judesys pavaizduotas 1 pav.)

(plastakos ant stalo).

/ﬁ?}
{

Sulenkti ir iStiesti rankas per
alkiinés sanarius.

Kelti ranka aukstyn per peties
sanarj iSlaikant tiesig nugara.

Atitraukti ranka per peties sanarj auk$tyn ir

nuleisti prie Sono (nugara tiesi).

Atitraukti abi rankas j Salis ir

apkabinti save*.

Pratimus atlikite tiek kaire, tiek deSine ranka. Kiekvieng pratima kartokite 10—15 karty 2—3 kartus per diena.
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2 priedas

Nr./paciento kodas:

Neuropatinio skausmo diagnostikos klausimynas (DN4)

Prasau atsakyti j Zemiau pateiktus klausimus, kiekvienam jy pazymint atitinkamg atsakyma pateiktuose

langeliuose:

Jei galite, apibiidinkite skausma vienu ar keletu i $iy ZodZiy (paZyméKite, jei apibiidinimas tinka):

1. Deginantis (karstas) TAIP/NE
2. Primena skausmingg Salima TAIP/NE
3. Primena elektros srovés plitimg TAIP/NE

Ar skausmo apimtame plote jauciate (paZymeékite, jei apibiidinimas tinka):
4. Dilgs¢jima 5. Badyma 6. Tirpulj (tirpima) 7. Niez¢jima

IStyrimas

Ar skausmo vietoje, kur atliekamas iStyrimas, randame sekancias charakteristikas:
8 —hipoestezija prisilietimui ~ TAIP/NE

9 — hipoestezija durimui TAIP/NE

Ar galima tiriamoje vietoje sukelti skausmo pojiiti braukiant Sepeteliu

10 - TAIP/NE

Esant > ar = 4/10 baly sumai, galime teigti jog pacientas turi neuropatinj skausma.

139



Skausmo katastrofizavimo skalé (SKS)

3 priedas

Mus domina, ka jis galvojate ir jauciate, kai jums skauda. Zemiau pateikti trylika teiginiy,
aprasanciy su skausmu susijusias mintis ir jausmus. Naudodamiesi Zemiau pateikta skale,
jvertinkite, kiek jums yra badingos tokios mintys ir jausmai, kai patiriate skausma.

Vertinimas 0 1 2 3 4
Reiksmeé Visiskai Mazai Vidutiniskai Gana Visg laikg,
nebidinga bldinga stipriai stipriai nuolat
bldinga bldinga bldinga
Kai man skauda...
Nr. | Teiginys Vertinimas
1 AS visg laikg nerimauju, ar man nustos skaudéti.
2 Mane apima jausmas, kad a$ daugiau nebegaliu.

Skausmas yra siaubingas ir as imu galvoti, kad niekada nebus geriau.

Skausmas yra stiprus ir as jauciu, kad jis mane tiesiog uztvindo.

AS jauciu, kad nebegaliu skausmo iskesti.

Imu bijoti, kad skausmas taps dar stipresnis.

AS negaliu nustoti galvoti apie kitus skausmingus jvykius.

AS nerimaudamas laukiu, kad skausmas kuo greiciau pranykty.

O| 0| N| o | | W

AS nepajégiu galvoti apie kazka kitg.

10 AS negaliu nustoti galvoti, kaip labai man skauda.

11 AS negaliu nustoti galvoti, kaip labai a$ noriu, kad skausmas liautysi.

12 AS negaliu nieko padaryti, kad sumaZin¢iau skausmo intensyvuma.

13 AS nerimauju, kad nutiks kazkas negero.

Copyright 1995 Michael J.L. Sullivan. Lietuviskas vertimas Pranckevicien¢, A., Radzitnas, A.,
Budénas A., 2016.
Source: Sullivan MJL, Bishop S, Pivik J. The pain catastrophizing scale: development and

validation. Psychol Assess, 1995, 7: 524-532
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2015 m. rugséjo 7 d. Nr. ANK-4/2015
Kaunas

POSEDZIO VIETA  LSMUL Kauno Kliniky Anesteziologijos klinikos gydytojy kab. Nr. 31

POSEDI SUSAUKE  Anesteziologijos klinikos vadovas prof. dr. Andrius Macas

POSEDZIO RUSIS  Einamujy klausimy svarstymas

DALYVIAL: Anesteziologijos klinikos gydytojai anesteziologai-reanimatologai. Sgrasas pridedamas
(priedas Nr.1)

POSEDZIO . . . .

PIRMININKAS Anesteziologijos klinikos vadovas prof. dr. Andrius Macas

POSEDZIO . o

SEKRETORIUS Anesteziologijos klinikos administratoré Augra Geiveliene

DARBOTVARKES KLAUSIMAL.

4 priedas

v Klinikinio darbo kokybés gerinimo dokumento »Bendrosios
' pooperacinio/pointervencinio skausmo valdymo rekomendacijos* svarstymas

Gyd. Liuda Brogien¢ posédzio dalyviams pristaté klinikinio darbo kokybés gerinimui Sk};tq
valdymo
kumento

dokumentg  ,,Bendrosios  @maus pooperacinio/pointervencinio  skausmo

rekomendacijos®, taip pat informavo, kad atsizvelgé j visas kolegy i¥sakytas pastabas do
1skUsua - derinimo metu.

Vyko diskusija. Doc, Diana Bilskiené atkreipé demesj | neesmines gramatines klaidas, kurias

sitllé pataisyti teikiant dokumentg paragams.
Nutarta pritarti rekomendacijy naudojimui.

Nutarta tvirtinti Anesteziologijos klinikos gydytojy ir gydytojy rezidenty darbo koky.l‘)g
VADA gerinimui skirtg dokumentg ,, Bendrosios/fimaus pooperacinio/pointervencinio skausmo valdymo
o rekomendacijos* ﬁf
YosédZio pirmininkas / Prof. dr. Andrius Macas

pall
7
>osedzio sekretorius %ﬂ{( Augra Geiveliené
A4
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LSMUL Kauno kliniky

Aneslezio]Vgijos klinikos vadovas prof. Andrius Macas
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LIETUVOS SVEIKATOS MOKSLY UNIVERSITETO LIGONINES KAUNO KLINIKU
DIAGNOSTIKOS IR GYDYMO REKOMENDACIJOS NR. LK -

BENDROSIOS UMAUS POOPERACINIO SKAUSMO VALDYMO REKOMENDACIJOS
I.  BENDROSIOS NUOSTATOS

1. Sios rekomendacijos skirtos Anesteziologijos klinikos gydytojams anesteziologams -
reanimatologams ir gydytojams rezidentams, teikiantiems anesteziologing pagalbg LSMUL
Kauno Klinikose.

2. Pooperacinio skausmo diagnostika atlieka ir skiria gydyma Anesteziologijos klinikoje dirbantis
gydytojas anesteziologas — reanimatologas ar jo priZiirimas gydytojas rezidentas.

3. Keitimus atlieka rekomendacijos rengéjai nustatyta tvarka.
I.  PAAISKINIMAI IR SANTRUMPOS

[/v.—j vena.

I/r. — | raumenis

P/os — peroralinis medikamento skyrimo budas.
PKA —paciento kontroliuojama analgezija.
UPS — fiminis pooperacinis skausmas.

ZAS — vizualiné analogné skalé.

SAS — skaic¢iy analoginé skalé.

VGS — veidy - grimasy skalé.

LR SAM - Lietuvos Respublikos sveikatos apsaugos ministerija.
ASP — automating §virkstiné pompa.

NVNU — nesteroidiniai vaistai nuo uzdegimo.
COX —ciklooksigenazeé.
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III.  APRASYMAS

1. Savokos:

1.1. Uminis skausmas — tai skausmas atsiradgs dél zalingo poveikio j audinius, kai atsirandantis
skausmo impulsas sukelia perifering ir centring sensibilizacijg, skausmo trukmé < 3 mén.

1.2. Uminis pooperacinis skausmas — tai skausmas sukeltas chirurginiy intervencijy ar po jy
iSsivys€iusiy komplikacijy.

1.3. Létinis skausmas - bet kokios etiologijos skausmas, tiesiogiai nesusijes su onkologine liga,
turintis ry§j su létine medicinine bukle ar uZtrunkantis ilgiau, nei tikétinas audiniy suzalojimo
gijimas (> 3 mén.), pazeidZiantis paciento funkcionavima ar gyvenimo pilnatve (kokybe).

1.4. Multimodalinis skausmo malSinimas - tai keliy medikamenty, kuriy skausma malSinantis
poveikis skirtingas, skyrimas kartu.

1.5. Adjuvantai - tai papildomi analgetikai, kuriy sudétyje néra acetaminofeno ir kurie néra

naudingi skausmo gydyme slopinant endorfining skausmo moduliacijg CNS ir nugaros
smegeny lygyje.

=1

. Chirurginé intervencija susijusi su nedideliu audiniy paZeidimu — maZos apimties
intervencija kai numatomas skausmo intensyvumas po intervencijos <4 baly pagal SAS ar
ZAS.

1.2. Chirurginé intervencija susijusi su vidutiniu audiniy paZeidimu — vidutinés apimties
intervencija, kai numatomas skausmo intensyvumas po intervencijos > 4 baly pagal SAS ar
ZAS ir gali trukti 3 dienas.

1.3. Chirurginé¢ intervencija susijusi su dideliu audiniy paZeidimu — didelés apimties
intervencija, kai numatomas skausmo intensyvumas po intervencijos > 6 baly pagal SAS ar
ZAS ir gali trukti ilgiau nei 5 dienas.

Skausmas pooperaciniu laikotarpiu - nei§vengiamas pojutis. Skausmo intensyvumas kinta priklausomai
nuo uzdegimo, audiniy gijimo procesy. Laikas, per kurj iminis skausmas praeina, yra svarbiausias jo
poZymis. Jo trukmé gali svyruoti iki 2-3 mén. Pra¢jus daugiau kaip 3 ménesiams skausmas
traktuojamas kaip létinis pooperacinis skausmas.

UPS mal3inimo lygis iSsivys¢iusiose pasaulio 3alyse islieka nepakankamas. Tyrimai rodo, kad pastovy
skausmg po operacijy jaucia 10-50% operuoty ligoniy, i§ jy 6-18% issivysto létinis skausmas.

143



UPS valdymas $iai dienai yra didelis i§iikis anesteziologui. Vienas pagrindiniy tiksly yra — kontroliuoti
ir sumazinti pooperacinio skausmo paplitimg ir daznj. Nepakankamai numal3intas skausmas skatina
atsirasti ar padidéti nerimo raiskai, emociniam diskomfortui, sutrikdo miegg. Taip pat nustatyta
skausmo jtaka fiziologinio pobtidZio problemoms atsirasti — sutrinka $irdies ir kraujagysliy funkcija,
dideja tromboemboliniy komplikacijy rizika. Po kriitinés lastos bei pilvo ertmés operacijy pacientas
negali atkoséti plauciuose besikaupianéio sekreto, o tai gali salygoti pneumonijos ir plauciy atelektazés
atsiradima.

Laiku ir tinkamai UPS gydymas gali pagerinti pacienty gydymo baigtis, sutrumpinti hospitalizacijos
trukme, sumazinti gydymo kastus.

Skausmo valdymas pradedamas prie$ chirurging intervencija, jos metu ir tgsiamas po intervencijos.
Siose rekomendacijose aptariama bendroji UPS valdymo taktika.

2. Rekomendacijy tikslas:

Uztikrinti UPS valdymo saugumg ir efektyvuma, pagerinti paciento gyvenimo kokybg miniu
pooperaciniu laikotarpiu siekiant pagerinti gydymo baigtis.

3. Anestezija:
3.1. Premedikacija, anestezijos tipas, intraoperacinis monitoravimas ir perioperacinis analgezijos
planas pasirenkama gydytojo anesteziologo — reanimatologo.

4. Chirurginé intervencija susijusi su dideliu audiniy pazeidimu:
4.1. Virdutinio ir apatinio pilvo auksto chirurginés intervencijos, kai atveriama pilvo ertmeé;
4.2. Dubens srities chirurginés intervencijos (urologinés, ginekologinés operacijos);
4.3. Neurochirurginés intervencijos (didelés apimties stuburo ir nugaros smegeny operacijos,
galvos smegeny operacijos);
4.4, Sirdies ir kriitinés chirurginés intervencijos atverian kriitinés lasta;
4.5. Didelés apimties sanariy rekonstruktinés operacijos;
4.6. Chirurginés intervencijos, kai atveriamos kelios kiino ertmés (pilvo, kriitinés, kt.).

5. Chirurginé intervencija susijusi su vidutiniu audiniy paZeidimu:
5.1. Mazosios ortopedijos chirurgija;
5.2. Pilvo chirurgija, kai neatveriama pilvo ertmé (cholecystectomija, nefrektomija,
adrenalektomija ir kt.).

6. Skausmo vertinimas ir monitoravimas:

6.1. Pagrindinés skausmo klinikinés charakteristikos, kurias prie§ pradedant gydyti biitina jvertinti:
6.1.1.1.  Skausmo trukme;
6.1.1.2.  Skausmo lokalizacija;
6.1.1.3.  Skausmo intensyvumas;
6.1.1.4.  Skausmo pobudis.
6.2. Skausmo intensyvumui vertinti naudojamos LR SAM patvirtintos skausmo skalés:
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6.2.1.1.  skaitmeniné analogijos skalé (SAS) — pacientas turi jvertinti skausmo
intensyvumg desimtbaléje sistemoje. 0 — skausmo néra, 10- nepakeliamas skausmas.
6.2.1.2.  zodiné analogijos skalé (ZAS) — penkiy Zodiniy fraziy seka (néra skausmo,
silpnas, vidutinis, stiprus, nepakeliamas skausmas);
6.2.1.3.  veidy grimasy skalé (VGS) — penkiy nuotaika atspindinéiy ,,veiduky* seka
(priedas Nr.1).
6.3. Skausma vertina:
6.3.1.1.  gydytojas reanimatologas — anesteziologas, gydytojas rezidentas, intervencijg
atlikgs gydytojas chirurgas ar pacienta prizidrinti slaugytoja.
6.4. Skausmo intensyvumas turi biiti dokumentuotas paciento ligos istorijoje ar/ir slaugos sekimo
lape:
6.4.1.1.  pirmo kontakto su pacientu metu po atliktos chirurginés intervencijos ir bent 1-2
kartus per 24 val. esant valdomam skausmui;
6.4.1.2.  kiekvieng kartg, kai pacientas pats pasiskundZia skausmu;
6.4.1.3.  pakartotinas skausmo vertinimas ir dokumentavimas turi biti po kiekvieno
skausmo mal3inimui skirto gydymo:

6.4.13.1.1. 15 min po j/v skirty analgetiky, 30 min po j/r skirty analgetiky ir
1 val. po p/os skirty analgetiky; .
6.4.1.3.1.2. skiriant opioidinius analgetikus ASP j/v pastovia infuzija, ar

naudojant PKA, pirmas 8 val. skausmo intensyvumas turi biiti vertinamas
kas 2 val., po to kas 4 val.;
6.4.1.3.1.3. naudojant epidiiriné ar intratekaling infuzija pooperaciniam
nuskausminimui pirmas 24 val. skausmo intensyvuma rekomenduojama
monitoruoti kas 2 val., po to kas 4-6 val.
6.4.1.4.  Turi biiti vertinama su skiriamais medikamentais susije $alutiniai poveikiai
(pykinmas, vémimas, zarnyno parez¢, hipotenzija ir kt.), jiems pasireiskus skiriamas
atitinkamas gydymo biidas (pvz. antiemetiky skyrimas) ar nutraukiamas
medikamento skyrimas.
+6.4.1.5.  Pacientui skiriant opioidinius analgetikus ar taikant epidiiring / intratekaline
pooperacing analgezijg biitina monitoruoti AKS, $SD, KD, Spo2, sedacijos lygj
(pvz.: Ri€émondo azitacijos slopinimo skalé).
6.4.1.6.  Gydymo eigoje, atsiradus naujo pobiidZio skausmui butina atlikti paciento
istyrima (objektyvy, instrumentinj ir kt.) bei Salinti skausma sukélusig prieZastj.

7. Medikamenty skyrimo bidai:
7.1.] vena,
7.2. P/os;
7.3. Po odg (subkutaniai);
7.4. ] raumenis;
7.5. Epidiraliai;
7.6. Intratekaliai;
7.7. Apie periferinius nervus ar rezginius.

8. Medikamentinis skausmo gydymas:
8.1. UPS malginimui rekomenduojama taikyti multimodalinj rezima;
8.2. Pradedant medikamentinj gydyma rekomenduojama vadovautis trijy pakopy skausmo
mal§inimo schema (priedas Nr.2);
8.3. Deél adjuvanty skyrimo perioperaciniu metu skausmui mal3inti, anesteziologas sprendzia
individualiai, atsizvelgdamas j chirurginés intervencijos pobiidj,.
8.4. Neskirti zemiau nurodyty medikamenty, jei yra kontraindikacijy.
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8.5. Metamizolj ir NVNU skirti iki 5d., dél ilgesnio iy medikamenty skyrimo gydantis gydytojas
turi spresti individualiai.

8.6. Po chirurginés intervencijos susijusiuos su nedideliu audiniy paZeidimu:
8.6.1. Pirmg parg medikamentai skiriami reguliariai, “pagal valandas™:
8.6.1.1.1. metamizolis (1-2g, maksimaliai Sg/parai), /v ar p/os kas 6-12 val.;
8.6.1.1.2. ir/ar acetaminofenas 1g (15mg/kg) j/v ar p/os, kas 6 val. (maksimali
paros dozé 4g.) kombinuojant kartu su neselektyviais NVNU (j/v ar p/os) ar
selektyviais COX -2 inhibitoriais (i/v ar p/os).

8.6.2. Antrg para ir véliau medikamentai nuo skausmo gali bati skiriami frakcij iniu biidu
(“pagal reikalg”), tatiau nevir$ijant pasirinkto medikamento(y) maksimalios paros
dozés(iy).

8.6.2.1.1. Acetaminofenas 500-1000mg;
8.6.2.1.2. ir/ar neselektyvus ar selektyviis NVNU.

8.7. Po chirurginés intervencijos susijusiuos su vidutiniu audiniy paZeidimu:
8.7.1. Rekomenduojama chirurginés intervencijos pabaigoje infiltruoti pooperacing Zaizda
lokaliu anestetiku (sprendZia gydantis anesteziologas individualiai).
8.7.2. Pirmg parg medikamentai skiriami reguliariai, “pagal valandas™:
8.7.2.1.1. metamizolis (1-2g, maksimaliai Sg/parai), i/v ar p/os kas 6-12 val.;
8.7.2.1.2. it/ar acetaminofenas 1g (15mg/kg) i/v ar p/os, kas 6 val. (maksimali
paros doze 4¢.) kombinuojant kartu su neselektyviais NVNU (j/v ar plos) ar
selektyviais COX -2 inhibitoriais (j/v ar p/os);
8.7.2.1.3. silpni opioidinai analgetikai (petidinas 50 mg 2-3xd.) létai j/v ar j/r,
neesant efekto (SAS >5b.) frakcijiniu bidu skirti stipry opioidinj analgetika (zr.
priedg Nr.3).
8.7.3. Antrg parg ir véliau medikamentai nuo skausmo gali biiti skiriami:
8.7.3.1.1. “pagal reikala”, tadiau nevirdijant pasirinkto medikamento(y)
maksimalios paros dozés(iy), vadovaujantis skausmo malginimo laiptiniu
principu (Zr. priedg Nr 2);
8.7.3.1.2. rinktis peroralinj medikamenty skyrimo kelia, esant kontraindikacijoms
testi j/v ar /m skyrimg.

8.8. Po chirurginés intervencijos susijusiuos su dideliu audiniy paZeidimu:
8.8.1. Gydytojas anesteziologas pagal chirurginés intervencijos tipg parenka pooperacinio
nuskaisminimo metoda/medikamentus/rezima/trukme:

8.8.1.1.1. PKA ar opioidy skyrimas nenutrikstamai j/v ASP;

8.8.1.1.2. Epiduriné analgezija;

8.8.1.1.3. Intratekaliné analgezija;

8.8.1.1.4. Regioniné pilvo stirties blokada ir /ar testing infuzija vietiniu anestetiku;

8.8.1.1.5. Kity periferiniy nervy/ rezginiy blokada ir/ar testiné infuzija vietiniu
anestetiku;

8.8.2. 1-2 dienas po operacijos reguliariai turi biiti skiriama:
8.8.2.1.1. metamizolis (1-2g, maksimaliai Sg/parai), j/v kas 6-12 val.;
8.8.2.1.2. ir/ar acetaminofenas 1g (15mg/kg) j/v kas 6 val. kombinuojant kartu su
neselektyviais NVNU (j/v) ar selektyviais COX -2 inhibitoriais (i/v);
8.8.3. kitas dienas jei néra kontraindikacijy pereiti prie medikamenty vartojimo p/os,
vadaovaujantis skausmo malinimo laiptiniu principu (Zr. prieda Nr 2).
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* - diagnostikos ir gydymo rekomendacijos originalas saugomas Dokkumenty valdymo skyriuje (Ratingje), kopijos - darbo
vietose.
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1v.

PRIEDAI

Priedas Nr. 1: LR SAM patvirtintos skausmo skalés.

=/

Nelduky”

skale Toverdukas” | 2 veldukasT | 3 veldukas® | 4 veidukas® | 5 veldukas”
Skaitmening

skale 0 123 45 678 710
Todine Néra Slipnas Vidutinds Stiprus Nepakellamas
shale | skausmo skausmas skausmas shausmas skausmas

Priedas Nr. 2: I/v opioidinio analgetiko skyrimas.

Skausmo intensyvumas stipresnis nei vidutinis (SAS > 4-5b),

Perzitireti ar paskyrimuose yra paskirta acetaminofenas, '

metamizolis, NVNU, silpnas opioidas.

Jei taip

|

10 mg morfino ar 0,1mg fentanilio praskiesti su NaCl
tirpalu iki 10ml.

4

N\

Pacientas < 70 m.:
1. j/vskirti 2 ml;

2. palaukti 3 min.;

3. vertinti skausmo intensyvumg ir sedacijos lygj;

4. Kkartoti iki SAS <3b.;

i

2,

4.

Pacientas >70 m.:

j/v skirti 1 ml;
palaukti 5 min.;
vertinti skausmo intensyvumg ir sedacijos lygj:

kartoti iki SAS <3b.;
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Priedas Nr. 3: Trijy pakopy skausmo malSinimas.

Skausmas tesiasi ir
intensyvéja

1 PAKOPA

*“Silpni” opioidai arba

III PAKOPA

“stipriis” opioidai
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+neopioidai
1 PAKOPA mazomis dozémis :
— “stipriis” opioidai +adjuvantai
Neopioidai
+neopioidai
+ adjuvantai
SRAUSMAS adjuvanta
STIP BAI STIPR
SKAUSMAS SILPNAS VIDUTINIS RUS/LA {1
(1-3 b.) (4-6 b.) (7-10 b.)



5 priedas

PriesS procediira

L | NE
Anamnezeje: o e STEBETI
cukrinis diabetas, baimé prie§ procediira.
A A
L TAIP
Procediiros metu vertinti skausmo -
intensyvuma (SAS). SAS<4

A4

Pradéti DMSYV plana
Procediiros metu skirti sol. Paracetamoli 1 g j. v.
Testi paciento skausmo vertinima.

Po procediiros
Pirma parg vertinti skuisma SAS <4
2x per para, kita — 1x paroje.

[ 2val.po PVAISAS >4 |«

Y
Pradéti / testi DMSV plana

« Jei nebuvo skirtas paracetamolis, paskirti 1 g j. v. 3xd.

* Pridéti NVNU reguliariai (pvz., Tab. Ibuprofenum 600 mg/parg),
vertinti SAS ir tgsti medikamentinj gydyma iki 3 dieny.

* Stebéti dél prieigos vietos komplikacijy iSsivystymo.

* Po 24 val. pradéti virSutinés gallinés mankstas pagal kineziterapeuto
rekomendacijas.
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Psalmiy knyga 107 sk. 29 eiluté

152



	Turinys
	SANTRUMPOS
	ĮVADAS
	1. DARBO TIKSLAS IR UŽDAVINIAI
	2. LITERATŪROS APŽVALGA
	2.1. Prieigos vietos pasirinkimas ir skausmo pasireiškimas
	2.2. Prieigos vietos skausmo patofiziologiniai mechanizmai
	2.2.1. Nocicepsinis skausmas
	2.2.2. Neuropatinis skausmas
	2.2.3. Mišrus skausmas

	2.3. Lėtinis poprocedūrinis skausmas
	2.3.1. Periferinis įsijautrinimas
	2.3.2. Centrinės nervų sistemos įsijautrinimas
	2.3.3. Centriniai nusileidžiantieji skausmo slopinimo takai 

	2.4. Skausmo katastrofizavimas
	2.5. Kompleksinis regioninis sindromas
	2.6. Skausmo išsivystymo rizikos veiksniai
	2.7. Daugiamodalinis skausmo valdymo požiūris

	3. TIRIAMIEJI IR TYRIMO METODIKA
	3.1. Etikos aspektai
	3.2. Disertacijos tyrimo eiga
	3.3. Perspektyvus stebimasis tyrimas: poprocedūrinio prieigos vietos skausmo pasireiškimo ir rizikos veiksnių vertinimas
	3.3.1. Klinikinio tyrimo struktūra
	3.3.2. Tiriamųjų imties planavimas
	3.3.3. Skausmo vertinimas
	3.3.4. Kateterio įvedimas per stipininės arterijos prieigą
	3.3.5. Hemostazės taikymo metodas po PVAI

	3.4. Atsitiktinių imčių kontroliuojamas tyrimas: daugiamodalinis prieigos vietos skausmo valdymas
	3.4.1. Tiriamųjų imties planavimas
	3.4.2. Tyrimo dalyviai
	3.4.3. Atsitiktinė atranka
	3.4.4. Standartinė priežiūra ir intervencinis gydymas
	3.4.5. PVAI prieigos vietos užtikrinimas įvedant kateterį per stipininę arteriją
	3.4.6. Vertinimo rodikliai 

	3.5. Statistinė analizė

	4. TYRIMO REZULTATAI
	4.1. Perspektyvus stebimasis tyrimas: prieigos skausmo paplitimo ir rizikos veiksnių vertinimas
	4.1.1. Bendra tiriamųjų charakteristika
	4.1.2. Skausmo vystymasis ir lėtinį skausmą prognozuojantys veiksniai
	4.1.3. Skausmo malšinimas

	4.2. Atsitiktinių imčių kontroliuojamas tyrimas: daugiamodalinis prieigos vietos skausmo valdymas
	4.2.1. Bendra tiriamųjų charakteristika
	4.2.2. Skausmo valdymas
	4.2.3. Prieigos vietos skausmo pasiskirstymas grupėse
	4.2.4. Prieigos vietos komplikacijos po PVAI
	4.2.5. Prieigos vietos neuropatinis skausmo komponentas po PVAI
	4.2.6. Katastrofizavimo vaidmuo prognozuojant su procedūra susijusį skausmą


	5. REZULTATŲ APTARIMAS
	5.1. Perspektyvus stebimasis tyrimas: poprocedūrinio prieigos vietos skausmo paplitimo ir rizikos veiksnių vertinimas
	5.2. Atsitiktinių imčių kontroliuojamas tyrimas: daugiamodalinis prieigos vietos skausmo valdymas 

	TYRIMO TRŪKUMAI
	IŠVADOS
	REKOMENDACIJOS
	SUMMARY
	LITERATŪROS SĄRAŠAS
	PUBLIKACIJŲ SĄRAŠAS
	PRIEDAI
	CURRICULUM VITAE
	PADĖKA


