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Suhrn: Cielom bolo zistit' aktivity, ktoré napomahaji zvysSeniu trovne kvality Zivota s diag-
nézou ulcus cruris. Autorka sledovala informovanost’ pacientov o chorobe, o zmene Zivotného
Stylu, dodrziavani zasad pri oSetrovani vredu predkolenia. Zistovala ako sa zmenili Zivotné pod-
mienky pacientov a ¢i sa pacienti aktivne zapajaju do starostlivosti o svoje zdravie.

KUPucové slova: kvalita Zivota, zivotny Styl, spokojnost’, aktivna icast’ pacienta na starostlivosti.

Summary: The aim was to identify activities that help to increase the quality of life level of pa-
tients suffering from ulcus cruris. The author followed the patients” knowledge about the disease,
and life- style changes, respecting the principles of nursing care. She investigated the patients’
environmental conditions. She focused also on patients” personal involvement in protection of

their own health.

Keywords: quality of life, lifestyle, satisfaction, active patient involvement in care.

Uvod

Kazda choroba znamena zat'azov( situaciu,
pri ktorej dochadza k naruseniu zabehnu-
tého sposobu zivota, zivotného §tylu, zaklad-
nych hodnét a potrieb pacienta. Ulcus cruris
je chronické ochorenie, ktoré sa stava pro-
blémom nielen medicinskym, ale aj psy-
chologickym, socidlnym a ekonomickym.
Vyzaduje si dlhodobu liecbu, cCasto recidi-
vuje a zasahuje do zivotného $tylu pacienta
a jeho rodiny. Vplyvom tohto ochorenia Casto
dochadza k problémom v oblasti osobnej,

menia sa vztahy k priatelom, zndmym, ro-
dine a dochadza k zmene zaujmov a postojov
k zivotu. Obmedzenia, ktoré vyplyvaju
z choroby ovplyviiuju celt rodinu. Bremeno
postihnutych pacientov je obrovské kvoli
dlhodobej terapii a zavislostina osetrovatel'skej
starostlivosti.

Ulcus cruris je definovany ako strata koznej
substancie zasahujuca rozne hlboko do
podkozného tkaniva. Pricina vzniku je roz-
manitd a pravom sa v mnoho pripadoch
povazuje za polyetiologické ochorenie.
Vo vicSine pripadoch vznikd nésledkom
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trofickych  poruch  spdsobené
ochorenim obehového sustavy (PospiSilova,
2008). Ochorenie ma stapajucu tendenciu
a postihuje 1-1,5% celkovej populacie.

Postihuje T'udi vysSiecho veku, no nie je
diagnostikovanie ochoreni

zavaznych

vynimkou ani
u l'udi v produktivnom veku, u ktorych dochad-
za k Castej a dlhotrvajucej praceneschopnosti,
neschopnosti  vykonavat svoje povolanie
a Casto a vo vela pripadoch sa kon¢i inva-
liditou postihnutého. Dzupina et al. (2009)
uvadzaju, zZe prevalencia aktivneho ulcusu je
1% a narasta s vekom, ro¢né incidencia je 3,5
na 1000 pacientov a priemerné trvanie otvo-
reného ulcusu cruris je 9 mesiacov.

PRICINY VZNIKU VREDOV PREDKOLENIA

O ARTERIALNA
m DIABETICKA
O0POURAZOVA
OINE
OVENOZNA

Graf 1 Pric¢iny vzniku vredov predkolenia,
podla Svestkovej, 2005

Ochorenie arteridlneho systému pri vzniku
vredu predkolenia sa vyskytuje v 8%-tach
pripadov, v dosledku pritomnosti cukrovky
v 3%-tach pripadov, po turazova etiologiu
vznik vredu predkolenia mé 2%-ta pacientov.
Najvicsi podiel na vzniku vredu predkolenia
ma ochorenie vendézneho systému predko-
lenia. Sefranek (2008) uvadza, Ze ohrozenie
zivota alebo dolnej koncatiny vysokou am-
putaciou je pri venoznych ulceraciach vel'mi
zriedkavé. Problémom je podla neho skor
vyrazné zhorsenie kvality zivota v dosledku
chronicity, bolestivosti a narokov na dlhodobé
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liecenie. Z inych pric¢in vznik vredu predkole-
nia sa pohybuje okolo 14% pripadov.

Ciel'om liecby vredov predkolenia je odstrane-
nie pricin, ktoré toto ochorenie vyvolali, ¢o je
vo vécsine pripadov vel'mi tazké. Snazime
sa udrzat ochorenie na zelatelnej urovni
a zabranit’ zhorSeniu zdravotného stavu. Ulo-
hou je zlepsenie zilového navratu a eliminacia
stazy krvi a zilovej hypertenzie (Navratilova,
2003).

Moézeme pouzit
postupy:

- konzervativne, ako je kompresivna liecba,
medikamentdzna liecba, ktorti delime na cel-

nasledovné terapeutické

kovu, lokalnu a patri sem aj cviCenie a dodr-
Ziavanie rezimovych opatreni,

- chirurgicka liecba,

- biologicka liecba - liecba larvami,

- oxygenoterapia (Zuffova-Ku¢ova, 2008).

Ulcus cruris patri medzi chronické ochorenie
a vzhladom na jeho narastajucu tendenciu
si vyzaduje mimoriadnu pozornost zo stra-
na zdravotnikov, pacientov, ale aj odbornej
verejnosti. Ochorenie predstavuje medicin-
sky, spolocensky, ekonomicky, ale aj socialny
problém. OSetrovatel'stvo méa nezastupitelné
miesto v starostlivosti o pacienta s ulcus cruris.
Ma znacny vplyv na kvalitu zivota a pomaha
zlepSovat’ celkovii kompenzaciu ochorenia.

Kvalita Zivota vo vztahu k zdravotnému
stavu pacienta charakterizuje, ¢o pacient
s ulcus cruris preziva, ako nasledok choroby,
osetrovatel'skej a zdravotnej starostlivosti.
Chapanie kvality Zivota je odlisné zo strany pa-
cienta a zdravotnickych pracovnikov. Pacient
povazuje za vyznamné medzil'udské vztahy,
vnimanie Unavy, bolest’ ako aj ¢innosti, ktoré
su pre neho dolezit¢ (Leplége, 1997). Na
druhej strane zdravotnicky pracovnici kladu
doéraz na priznaky choroby, na prechod od pa-
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tologie k fyziologii.

Na problematiku kvality zivota pacientov s ul-
cus cruris sme sa zamerali preto, lebo pocet
chorych neustale narastd a spravna liecba,
komplexnd  oSetrovatel'ska  starostlivost’
a edukacia zmiernia problémy pacienta

a zlepsi sa kvalita ich Zivota.
Vlastny prieskum

Tento sme realizovali v klinickej praxi na der-
marovenerologickych a chirurgickych ambu-
lanciach. Zameriavali sme sa na problémy,
ktoré vplyvaju na kvalitu zivota pacientov
s ulcus cruris. Ked’Ze pacienti sa spolichaju
pri rieseni svojich problémov na zdravotnicky
personal, tento moze do zna¢nej miery zlepsit’
kvalitu ich Zivota. S tym stvisi aj otazka infor-
movanosti pacientov a ich aktivneho pristupu
k zmene starostlivosti o seba samého v zmysle
dodrziavania zasad spravneho oSetrovania
rany. Primerand informovanost pacientov
moze mat tak vplyv na prevenciu vyskytu
komplikacii, a tak i na kvalitu ich Zivota.

Material a metody

Cielovu skupinu tvorili pacienti s ulcus cruris
v celkovom pocte 45, z toho bolo 15 muzov
a 30 zien. Vekova skupina pacientov sa po-
hybovala od 45 do 80 rokov, pricom az 44%
tvorili pacienti nad 60 rokov. Pri posudzovani
vzdelanostnej urovne z oslovenych respon-
dentov malo 14 zakladné vzdelanie, 10 bolo
vyucenych v odbore, 14 mali stredoskolské
vzdelanie a 7 mali vysokoskolské vzdela-
nie. Zber dat sme uskutocnili pomocou
20-polozkového dotaznika. Jednotlivé otazky
sme orientovali na problematiku kompenzacie
choroby, informovanosti pacientov o chorobe,
kvalitu starostlivosti a kvalitu zivota pacien-

2012, ro¢. 3, ¢. 2
tov s danym ochorenim.
Vysledky a diskusia

Ulcus cruris prinasa pacientovi cely rad
obmedzeni, ktoré vplyvaju na kvalitu zivota
pacienta. DiZka trvania ochorenia ma podstat-
ny vyznam na priebeh ochorenia a starostlivost’
o ulcus cruris ako aj na informacie o tejto
chorobe. Z oslovenych respondentov vsetci
pacienti mali dostatok informacii o chorobe,
komplikaciach a klinickych prejavoch. Az
64% pacientov pravidelne navstevuje lekara
a 25% pacientov navstevuje lekdra len pri
zhorSeni stavu. Z celkového poctu opytanych
respondentov vSetci dodrziavali rady lekara
pri oSetrovani rany. Az 67% pacientov sa pre
ochorenie izoluje od okolia a spolocnosti.
Vplyvom choroby sa zmenil zivotny Styl
u 67% pacientov. Pohybové obmedzenia
uviedlo az 92% opytanych respondentov a po-
moc pri dennych aktivitach potrebuje az 78%
pacientov. Problémy v partnerskom vztahu
uvie-dlo 85% pacientov, 100% pacientov
uvadza kvalitu svojho Zivota za zniZent az
neunosnu. Akceptovat’ svoj telesny vzhl'ad
dokéaze 30% pacientov a 70 % pacientov sa
nevie vysporiadat zo zmenou svojho tele-
sného vzhladu. Samostatne si osetruje ranu
len 15% pacientov, ostatni pacienti st odka-
zani na pomoc inych.

NezastupiteInl ulohu zohravaju sestry v sta-
rostlivosti o pacienta s ulcus cruris, ktorého
sucast’'ou je aj edukacia pacienta a jeho rodin-
nych prislusnikov. Pritom je dolezita timova
spolupraca.

V skimanom stbore mali vsetci pacienti
dostatocné informéacie o diagndze a ochorent,
pri¢om 69% pacientov ma dostatok informacii
o starostlivosti a 71% pacientov ma dostatok
informadcii o liecbe (grafy ¢. 2 a 3.)
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Graf 2 Informovanost’ o klinickych prejavoch

choroby
INFORMOVANOST O MOZNOSTIACH LIECBY
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Graf 3 Informovanost’ o moznostiach liecby
ochorenia

Az 80% pacientov poznalo faktory, ktoré
zhorSuji priebeh ochorenia a 80% pacien-
tov hodnoti kvalitu svojho Zivota za znizenu
(grafy ¢. 4 a)5).
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09, 20%
BANO

mo,0%

T~

mNIE

o CIASTOCNE

@36, 80%

Graf 4 Faktory zhorSujuce priebeh ochorenia
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Graf 5 Kvalita zivota pacientov s ulcus cruris
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Celkovo 64 % pacientov pravidelne navstevuje
lekara, VSetci pacienti pri oSetrovani rany
dodrzuji rady lekara. Osetrovanie rany si
viac ako 51% pacientov robia sami. Pravi-
lekara,
a dodrziavanie zasad pri oSetrovani rany
mozno predpokladat’ ze pacienti predchadzaju
vzniku komplikacii (graf ¢. 6).

delnou navstevou starostlivost'ou

OSETRENIE RANY V DOMACOM PROSTREDI

07,16%

@ PACIENT
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Graf 6 OSetrovanie rany v domacom prostredi

Na otazku, ¢i sa pacienti izoluji od okolia
odpovedalo 4no 66,70%, obmedzenie pohy-
blivosti vplyvom ochorenia udava az 77,80%
pacientov a pomoc pri dennych aktivitach
potrebuje viac ako 77,80% (grafy ¢. 6-8).

SPOLOCENSKA IZOLACIA PACIENTA S ULCUS CRURIS
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Graf 7 Spolocenska izolacia pacienta pre
chorobu

ZMENA POHYBOVEJ AKTIVITY PACIENTA
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Graf 8 Zmena pohybovej aktivity pacienta
s ulcus cruris
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Graf 9 Potreba pomoci pri dennych aktivitach

Ulcus cruris je chronické ochorenie, ktoré sa
stava problémom nielen medicinskym, ale aj
psychologickym, socidlnym a ekonomickym.
Vyzaduje si dlhodobu lieCbu, Casto recidi-
vuje, hlavne u tych chorych, ktori nedodrzuju
preventivne opatrenia. Je najzavaznejSim
prejavom chronickej Zilovej insuficiencie
a vyskytuje sa asi u 1% populacie. Vyzaduje
si nakladnu lie¢bu, naro¢nu na Cas 1 material
a vyzaduje kvalifikovany zdravotnicky per-
sonal. Ochorenie podstatne znizuje kvalitu
zivota chorych, stavia pacienta, rodinnych
prislusnikov aj oSetrujuci persondl pred prob-
1émy, ktoré zo sebou prinasa. Dobra liecebna
koncepcia predpoklada spravne posudenie
stavu rany a stanovenie fazy hojenia. Ciel'om
oSetrenia rany je regulacia a stimulacia jednot-
livych faz hojenia, tak aby bol zabezpeCeny
jeho kvalitnej$i priebeh. Nemal(l rolu zohra-
va aj pripravenost’ a spolupraca pacienta,
schopnost’ lekara a oSetrovatel'ského perso-
nalu motivovat’ pacienta na dlhodobt terapiu.

Pacienti s chronickym postihnutim vredov
predkolenia su v kazdodennom zivote, a to
pri fyzickych tazkostiach aj socidlnych pro-
blémoch. Cielom naSej prace bolo nielen
zhodnotit’ pripadné zhorSenie kvality zivota
(QOL) pacientov, vredov predkolenia, ale
tiez posudit, ¢i je realne zlepSenie QOL po
zahojeni vredu. Pacienti s chronickou zilovou
nedostato¢nost’'ou sluzila ako kontrolna skupi-
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na. Dalej analyzu toho, &i existuji vyznamné
rozdiely v odpovedi medzi pacientmi, ktorym

bola a nebola prevedena kompresivna terapia.

Pacienti a metédy

Hovorili sme o troch skupinach pa-
cientov  (aktivnych  vredov  predkole-
nia, vredov predkolenia a pacientov

s chronickou zilovou nedostato¢nost'ou) po-
mocou “Freiburger Zivota Hodnotenie kvality
fiir Venenerkrankungen” (FLQAv). Vysledky:
Fyzické problémy, denné handicapy a so-
cidlne problémy sa zvysuji vekom. Oproti
ocakavaniam, hojenie vredov predkolenia
neviedlo k vyraznému zvyseniu QOL. Na-
miesto toho, pacientov s aktivnymi vredmi -
ich QOL je nizsia ako v ostatnych skupinach.
Kompresivna terapia tiez - nie narusit QOL
v troch skupinach.

I ked’ hojenie vredov je obdivuhodny ciel,
ale nemusi nutne viest k zlepSeniu QOL,
pravdepodobne preto, ze z mnohych vézieb
comorbidi, u tejto skupiny pacientov. Avsak,
je dolezit¢ kontrolovat’ problémy spojené
priamo s ranou, aby to viedlo u pacientov
k aktivnej ucCasti na kazdodennom Zivote
a minimalizovat’ socialne problémy (Renne-
rova et al., 2009).

Kwvalita zivota pacientov v nami sledovanom
subore pacientov je znacne zniZena, meni
sa cely pacientov zivot, meni sa jeho postoj
k zivotu, spolo¢nosti, rodine a priatelom. Je
vel'mi dolezité vytvorenie aktivit pre pacienta
a rodinu aby sa zlepsSila ich kvalita zivota. Pa-
cienti Casto upadaju do depresie, znizuje sa
ich vykonnost’, pohybova aktivita, dochad-
za k zmene v partnerskom vztahu, casto
sa izoluju od spolocnosti a v neposlednom
rade sa meni ich finan¢na situacia. Edukécia
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a informovanost’ ma nezastupite'na tilohu pri
starostlivosti o pacientov s ulcus cruris. Pre
zlepSenie kvality zivota je nutnd aktivna tic¢ast’
pacienta na lieCbe, ktora ovplyviiuje bio-
logicku, psychologicku a socialnu stranku ich
zivota. Preto je potrebné zvysit’ informovanost’
pacientov a rodinnych prislusnikov o diag-
néze ulcus cruris, o jej liecbe a moznych
komplikaciach. Nevyhnutné je poskytnat
a zabezpecit' vCasni a komplexnt diagnos-
tiku a adekvatnu liecbu. OSetrovatel'sky tim
by mal vediet vhodnym sposobom primer-
ane veku a zdravotnému stavu motivovat
pacienta, aby 1 on sam prejavil va¢si zaujem
o doplnenie chybajtcich informacii, a tym mu
umoznit’ vo vac¢Sej miere sa podiel’at’ na uspe-
chu lie¢by svojho ochorenia. Podl'a moznosti
je potrebné vytvarat’ ¢as pre edukaciu pacien-
tov na ambulancii, vyhradit’ si na to priestor
a ¢as. Na oddeleniach zabezpecit’ priestor na
edukaciu a vyclenit’ na to erudovanu sestru.
K tomu je potrebné zaistit’ aj dostatok zdra-
votno-vychovného materialu. Pri pacientoch
s ulceraciou nohy sa stretdvame - meni sa
starostlivost’ o vlastni osobu, naroky spojené
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TERMICKY VLIV STRAVY A VLIV VYBRANYCH FAKTORU
THERMAL EFFECT OF DIET AND THE INFLUENCE OF SELECTED FACTORS
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Souhrn: Termicky vliv stravy pfedstavuje navyseni klidového energetického vydeje v post-
prandialnim obdobi. Termicky vliv stravy je soucasti celkového denniho energetického vydeje
a Ize ho méfit nepifimou kalorimetrii. Termicky vliv pfi smiSené stravé zvysuje hodnotu bazal-
niho energetického vydeje prumémeé o 10%. Zvolena metodika méfeni je limitujicim faktorem
interpretace vysledkt. Limitujicim faktorem je dale vliv stravy a faktory s fyziologickym dopa-
dem na organismus jedince. Nejvétsi vliv na vysi termického efektu ma slozeni stravy, zejména
proteinova frakce stravy. Termicky vliv stravy se studuje v souvislosti s etiopatogenezi obezi-
ty. Dopad trénovanosti na postprandialni termogenezi je nejasny. Limitujici faktory termického
vlivu stravy jsou pfedstaveny ve zpracovaném schématu. Text obsahuje 1 tabulku a 2 obrazky
a 29 zdroju literatury.

Klicova slova: termicky vliv stravy, nepiima kalorimetrie, klidovy metabolismus, metodologie.

Summary: Thermic effect of food is a part of the total daily energy expenditure. Thermic
effect of food is explained as an increase in resting energy expenditure in the postprandial period
and can be assessed by indirect calorimetry. The thermic effect of mixed diet increases the basal
energy expenditure by an average of 10%. The composition of the diet, particularly the protein
fraction influences the thermal effect at most. The selected methodology (laboratory protocol)
is limiting when interpreting results. There are other limiting factors, such as the direct impact
of nutrition and factors affecting physiological functions in humans. Thermic effect of food has
been studied in relation to the etiopathogenesis of obesity. The impact of aerobic fitness on post-
prandial thermogenesis is unclear. Limiting factors of thermic effect of food are summarized in
the flowchart. The text comprises 1 figure, 2 tables and 29 references.

Keywords: thermic effect of food, indirect calorimetry, resting metabolic rate, methodology.
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Uvod

Pocatky méteni nepiimou kalorimetrii sahaji
228 let zpét. Francouzsky chemik Lavoisier
tehdy provadél pokusy, kterymi se snazil
dokézat, Ze vyména dychacich plynt je
doprovazena tvorbou tepla (Frankenfield,
2010). Termicky vlivy stravy je pfedmétem
vyzkumu poslednich 110 let. Od prostého
zjisténi, ze po prijmu potravy roste teplota
téla, soucasna véda ud¢lala znacény pokrok.
Celkovy denni energeticky vydej cloveka
(TEE)! mizeme rozdélit mezi 3 zakladni pro-
cesy. Bazalni metabolismus , pracovni metab-
olismus® a dietou indukovanou termogenezi.
Bazalni metabolismus, nékdy zaménovany
s klidovym metabolismem, je energie nutna
ke kryti elementarnich télesnych pochodi
lidského téla za klidovych podminek. Podili
se 60% na celkovém energetickém vydeji.
Pracovni metabolismus je velmi variabilni
slozkou a zavisi na individualni pohybové
aktivité jedince.

Dietou indukovand termogeneze (termicky
vliv stravy)® ptedstavuje navySeni klidové-
ho energetického vydeje v obdobi po pfijeti
stravy (postprandialni obdobi). Jde o nejméné
proménlivou soucast celkové denni energe-
tické potfeby podilejici se 5-15% na energe-
tickém vydeji ¢loveka (Stipanuk, 2006; Wi-
lliams a Melvin, 2004; Westertep, 2004).
Energeticka potieba cloveéka je
predevs§im uvedenymi tfemi slozkami. Dale
ji modifikuji proménné jako je vek, pohlavi,
hmotnost, slozeni téla, vyska a dalsi (Trojan,
2004). Termicky vliv stravy mizeme vyjadrit
v %, kl.min!, VO, (ml.min"), kcal.kg'min"!

a stanovuje se typicky metodou nepiimé kalo-

uréena

'TEE z angl. total energy expenditure

Literatura specifikuje také ,sleeping metabolic rate*
jako hlavni soucast bazalniho metabolismu (2)

3V literatufe se vyskytuje mnoZzstvi alternativnich nazvi
(postprandidlni termogeneze, specificky dynamicky
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rimetrie (Westertep, 2004).

Casto se zaméhuji dva pojmy: termicky vliv
stravy (TRF)* a termicky vliv jidla (TEM)’.
Termicky vliv stravy predstavuje charak-
teristické navyseni energetického vydeje nad
hodnotu klidového metabolismu (RMR)®,
které ma ptvod v piijmu potravy v prabéhu
dne. Je to rozdil mezi energetickym vydejem
v postabsorpénim stavu a v postprandialni
stavu. Nejcasteji pouzivanym ekvivalentnim
vyrazem je dietou indukovand termogeneze,
nebo postprandidlni termogeneze. Termicky
vliv jidla je casov€é vymezené postprandialni
obdobi souvisejici napf. s procesem traveni,
peristaltikou, absorpci, transportem, syntézou
travicich enzym, ukladani zivin a jejich me-
tabolismem u daného konkrétniho jidla (Sti-
pamuk 2006; Barr a Wright 2010; Manore et
al., 2009).

Energie nutnd k vyse uvedenym procestim
je ziskavana hydrolyzou zakladniho zdroje
energie-ATP’. Timto zptisobem je kryta intes-
tinalni absorpce a inicialni metabolické kroky
zpracovani a asimilace vSech nutrienta.
Intenzita  metabolismu  je  vyznamné
ovlivitovana humoralnimi (tyroxin, katechola-
miny, rastovy hormon, kortison atd.), ale také
nervovymi faktory (Trojan, 2003). Autonomni
nervovy systém facilituje nebo inhibuje ter-
micky efekt ptijatych zivin (Tappy, 1996).
Jedna z pficin rozsahlého zajmu o problema-
tiku termického vlivu stravy je etiopatogeneze
obezity. Piesto, ze je TRF nejmensi kom-
ponentou celkového denniho energetického
vydeje, muze byt jednim z faktord v etiologii
obezity. Defektivni TRF (redukce energetic-
kych naroki na zpracovani zivin) byla pozo-
rovana prav¢ u obéznich jedincti (Westertep

ucinek stravy, termicky efekt jidla,...)

“TRF z angl. thermic response to food

STEM z angl. thermic effect of a meal

SRMR z angl. resting metabolic rate

"ATP (adenosintrifosfat) - makroergni slou¢enina
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a Schoeller, 2001).

Role TRF pii regulaci hmotnosti ovSem
zistava velmi kontroverzni. Maly, ovSem
konstantni podil TRF na TEE v ramci jednoho
dne ptedpoklada, pti redukci nebo zvySeni
termického vlivu stravy, vyznamné inter-
individualni rozdily v energetickém vydeji
v dlouhodobém horizontu (Reed and Hill,
1996).

Cilem sdé¢leni je predstavit problematiku ter-
mického vlivu stravy a poukazat na roli vy-
branych faktord pfi studiu termického vlivu
stravy. Kritériem vybéru faktort byla cetnost
jejich zastoupeni v jednotlivych studiich. Zdro-
jem informaci byly elektronické informacni
zdroje
tvotily souhrnné databdze PubMed, ProQuest,
Science direct, SportDiscus, Elsevier. Data
byla ziskdvana v obdobi podzim 2010 - jaro
2011. Dil¢im cilem sdéleni je podat zékladni
informace o termickém vlivu stravy na pozadi

Masarykovy univerzity. Prameny

zahranicnich studii. Podrobnéjsi charakteris-
tika termického vlivu stravy v Ceské literature
doposud chybi.

1. Komponenty termického vlivu stravy
Hovotime-li o wuvoliovani tepla organis-
mem, pak rozliSujeme dvé zakladni slozky-
obligatorni (zakladni metabolickd pfeména)
a fakultativni (potieba termoregulace) (Kittnar
et al., 2011). Obdobné¢, i TRF ma dva kompo-
nenty.

Obligatorni termogeneze je vazana na ener-
gii nutnou k traveni, vstiebavani a transportu
zivin. A dale k proteosyntéze, glykogenezi
a lipogenezi. Tyto procesy jsou priblizné
z 50-75% odpovédné za celkovou post-
prandialni termogenezi (Mahore et al., 2009).
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2012, ro¢. 3, ¢. 2

Cast energie souvisi s tzv. fakultativni ter-
mogenezi. Dosavadni vyzkum potvrdil, ze
hodnoty TRF jsou vys$$i nez teoreticky pre-
dikované energetické pozadavky na asimi-
laci zivin. Energie vydana nad ramce obliga-
torni termogeneze je nazvana fakultativni.
Jeji podil ¢ini 30-40% (Lopez et al., 2000).
Primarni zodpoveédnost nese aktivita sympa-
tiku (uplatnéna napft. stimulaci smyslovych
receptorti v hlavé, napt. pohled na jidlo, chut’,
vung, zvykani jidla a pod.). Neurohumoralni
aktivitu pfedstavuje napt. cefalicka faze fizeni
gastrointestindlni ¢innosti (Kittnar a Micek,
2009).

Dokladem fakultativni slozky termogeneze
jsou i studie hladin noradrenalinu po piijmu
potravy. Pfijem potravy nebo podand in-
fuze glukozy vedou ke zvyseni hladiny nor-
adrenalinu (Acheson et al., 1984). Pokud toto
zvySeni medika¢né utlumime, klesa i TRF.
Byly pozorovany i opacné vysledky, snizena
postprandialni aktivita sympatiku (nizsi sekre-
ci noradrenalinu) a snizend postprandialni
termogeneze u trénovanych jedinct. Priciny
snizené odpovédi trénovanych jedincti na
sekreci noradrenalinu nejsou znamy (Le Blanc
et al., 1984).

2. Vybrané limitujici faktory studia ter-
mického vlivu stravy

Cinitele ovliviiujici odezvu organizmu na
pfijem potravy piehledné znazoriiuje obr. 2.
Vsechny cinitele jsou vzajemné piimo nebo
nepiimo propojené. Jejich vycet neni Uplny
a predstavuje pouze zakladni kostru moznych
vliva.

Neni mozné studovat problematiku termic-
kého vlivu stravy pouze z hlediska piijmu po-
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travy. Pfibyvaji nové poznatky a véda odhaluje
pusobeni fady dalSich jevl na postprandialni
odezvu (napt. FFMB, télesna zdatnost, dédicné
vlivy, vliv autonomniho nervového systému).
Determinanty termického vlivu stravy proto
muzeme zobecnit do dvou kategorii:

a) s fyziologickym dopadem na organismus
jedince (napt. genetické predispozice, vek,
pracovni kapacita, citlivost tkani k inzulinu,
urovenn obezity, aktudlni stav metabolismu
atd.),

b) viiv stravy (velikost podan¢ho jidla, ener-
geticka  densita, podil makronutrientd,
pozivatelnost, ¢as piijmu atd.).

Nadtazenou kategorii je zvolend metodika pri
laboratornim meéreni, kterd urCuje validitu
a reliabilitu ziskanych vysledkt. Nasledujici
text pfiblizi ptisobeni vybranych faktord.

2.1 Intraindividuilni a interindividualni
variabilita

Rozdily mezi jednotlivei (interindividualni
variabilita) a v rdmci jedince (intraindividudl-
ni variabilita) jsou pfedmétem tady vyzkumd.
Studovana byla rovnéz souvislost s hodnotou
klidového metabolismu a termickym vlivem
stravy.

Intraindividualni variabilita TRF se pohybuje
mezi 6-30%° a interindividualni (stanoveno
respiracni komorou) mezi 43-48% (Westertep,
2004). Mensi intraindividudlni proménlivost
8,6%, resp. 28% potvrzuji rozsahlé meto-
dologické studie (Piers et al., 1992; Weststrate
et al., 1989). Oba presentované vyzkumy
spadaji do uvedeného rozmezi 6-30%. To
naznacuje nestabilitu v zdvérech jednotlivych
vyzkum a velké rozdily ve vysledcich.
Variabilita hodnot TRF je zna¢né€ vyssi a méné

SFFM z angl. fat free mass — beztukova télesna hmota
‘Data ze studii spontanné ventilujicich pacientdi sys-
témem ventilované kanopy (z angl. ventilated-hood sys-
tem) (5). Dale je vyuzivan systém monitorujici dech po
dechu (z angl. breath-by-breath).
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stabilni nez proménlivost klidového metabo-
lismu. Ta se pohybuje kolem 5% a mirné¢ klesa
pti korekci na FFM (1,3-1,6%). Je zde patrny
vliv slozeni téla, zejména podil aktivni télesné
hmoty (Bader et al. 2005; Segal et al., 1985).
Je dulezité poznamenat, Ze zjisténa variabilita
TRF i RMR muze byt ovlivnéna zvolenymi
metodami méfeni (napt. délkou laboratorniho
mefeni, formou zaznamu energetického vyde-
je - souvislé, intermitentni'®, pouzitym ana-
lyzatorem).

2.2 SlozZeni stravy

Vliv na postprandidlni termogeneze ma zej-
ména energeticka hodnota stravy a jeji slozeni.
Primérna hodnota TRF vyjadiena podilem na
energii pfijaté smiSenou stravou ¢ini priblizné
5-15%.

Nejvétsi  determinantou je podle Wester-
terpa (Westertep, 2004) energeticka hodnota
stravy a zejména proteinova frakce (Johnson
et al., 2002). Termogeneze spojena s jednot-
livymi nutrienty se znac¢né 1isi. Metabolismus

N

A4

mus maji bilkoviny (Westertep, 2004; Barr
a Wright, 2010; Tappy, 1996).

Pticinou téchto rozdilt jsou rozdilné energet-
ické ndroky na postprandidlni procesy. Ve-
likost TRF je dale ovliviiovana anabolickymi
nebo katabolickymi d&ji. Pfeména nebo roz-
klad latek zavisi na aktualnim stavu metabo-
lismu a jeho potiebach. Pfeména sacharidti na
glykogen a tukdl na zasobni triacylglyceroly
jsou jednodussi procesy nez syntéza bilkovin
z aminokyselin. Dalsim faktorem, ktery ro-
zhoduje o metabolické cesté zivin, je aktual-
ni energetickd bilance organismu. Dale jsou

Intermitentni = prerusované
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energetické naroky syntézy zasobnich latek
zéavislé na prekursoru pro syntézu. Prevladajici
stav anabolismu, popf. katabolismu, bude
rozhodovat o nasledujicich otazkach: ,,Budou
pfijaté a vstfebané ziviny okamzité zdrojem
energie nebo budou ulozeny do zasob, aby
byla zachovana energetickd bilance? ,,Pokud
budou ulozeny, tak v jaké formé?* Toto jsou
otazky, které rozhoduji o celkové vysi TRF
a budou se interindividialné lisit.

Tabulka 1 zobrazuje termicky vliv makro-
nutrientd a alkoholu. Tabulka zobrazuje ener-
getickou narocnost pfemény makronutrientti
a alkoholu do zasobnich forem v zavislosti
na prekursoru pro syntézu. Ziejmy je rozdil
v metabolické cesté glukozy. Je-li prekursorem
pro syntézu zasobnich latek glukdza, potom je
glykogeneze energeticky méné narocny pro-
ces ve srovnani s lipogenezi (Mahore et al.,
2009; Svacina et al., 2008).

Tabulka 1 Termicky vliv jednotlivych nu-
trientll a termicky vliv transfor
mace zasobnich latek - upraveno!!

Energie nutna
Nutrient | Zasobniforma | Termogeneze (%) ° | k transformaci do
zasobni podoby (%) °
glukéza | jaterni glykogen 6 -8% 5-10%
svalovy glykogen 5-10%
tukova tkar - 24-28% °
2-3% g
tuk tukova tkan 4-7%
0-3%°
bilkoviny bilkoviny 25-40% 2 5-40%
20%
alkohol ¢
25-40% ©

2podil na pfijaté energii

®podil na energii ulozené v dané zasobni podobé

¢ za béznych fyziologickych podminek ma maly podil
na de novo lipogenezi také nadmérny piisun bilkovin
a sacharidtl

dje uvadeén i vliv < 2% (Svacina et al., 2008)

¢ termicky vliv alkoholu je srovnatelny s termickym
vlivem bilkovin (Westertep, 2004)

fpozorovany termicky vliv alkoholu 17,1% (energeticka
densita 900 kJ) (Suter et al., 1994)

¢ (Tappy, 1996)
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2.3 Humoralni faktory

V patogenezi obezity se TRF objevuje v sou-
vislosti s neurohumoralni aktivitou inzulinu.
Inzulin je povazovan za dominantniho
zprosttedkovatele postprandialni odpovédi,
konkrétné napt. glykogeneze'? a vychytavani
glukdzy pracujicimi svaly a dalS§imi organovy-
mi soustavami (Denzer a Young, 2003). Dale
je jednim ze stimuld Cinnosti sympatického
nervového systému a souvisi se zminénou
fakultativni slozkou metabolismu c¢lovéka.
Naru$end insulinova sensitivita je spojovana
s defektivni postprandialni odpovedi. Resis-
tence k insulinu miize byt pozitivn¢ zvracena
napf. aerobni i anaerobni pohybovou aktivi-
tou. To je jeden z diivodi intenzivniho studia
vztahu TRF a pohybové aktivity (Tappy, 1996;
Denzer a Young, 2003).

Jiz diive byla potvrzena zvysena
sitivita trénovanych jedinci k

sen-
insulinu,
snizenou  post-

trénovanych

soucasn¢  doprovazena

prandialni termogenezi
(VO, max - 62 mlkg'min') ve srovnéni
s kontrolni skupinou netrénovanych (VO, max

- 44 ml.kg'min"') (Le Blanc et al., 1984).

2.4 Trénovanost

Bylo zjisténo, ze postprandidlni odpoveéd’ neni
stejna u trénovanych a netrénovanych jedinci.
Na zaklad¢ dostupnych studii neni mozné
posoudit, jak trénovanost ovliviiuje TRF.
Pohlavi, VO, max, vytrvalostni x silovy tré-
nink, slozeni téla atd. jsou nejcastéjsi faktory,
studované se vztahem k pohybové aktivite
aTEM. Nasledujiciptiklady studiijsouukazkou
nesourodych vysledkl. Snizeni TRF (Le Blanc
et al., 1984). U trénovanych jedinct je v roz-
poru se zvySenym TRF u trénovanych (Denzer

"Pfevzato z Flatt, J. P. The biochemistry of energy ex-
penditure (Mahore et al., 2009)
2Glykogeneze = syntéza glykogenu v jatrech a svalech
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a Young, 2003). Jini naopak ve své studii ne-
zjistili signifikantni rozdily (Thérne a Wahren,
1989). Aerobni zdatnost vyjadiena maximalni
spotiebou kysliku je jednou z rozhodujicich
proménnych, urcujicich porovnatelnost jed-
notlivych vyzkumi. Zejména v souvislosti
s utilizaci substratd, energetickym vydejem,
etiologii obezity se studuje vliv pohybové ak-
tivity na postprandialni termogenezi. V1iv tré-
novanosti je stale nejasny a studie se rozchazi.
Porozuméni vztahiim mezi pohybovou aktivi-
tou a TRF je dalezité

pro posouzeni dlouhodobych vlivii cvic¢eni na
regulaci hmotnosti. Permanentni zvySeni TRF
vlivem pohybové aktivity mtize piispét ke ko-
rekcei energetické bilance u rizikovych jedinc.

3. Metodika méieni termického vlivu stravy
Limitujicim faktorem komplikujicim vzajem-
nou komparaci studii termického vlivu stravy
je metodologie vyzkumi. Zasadni je stan-
dardizace podminek vyzkumu a podminky, za
kterych se méii klidovy metabolismus a jeho
zvySeni v postprandialnim obdobi. VéEtSina
studii zpochybnuje jednotlivé vysledky a je-
jich vzajemnou komparaci. Pfi¢inou je zvolena
metodika méteni. Tento fenomén je typickym
atributem, diky kterému je obtizné objektivné
srovnavat zavéry jednotlivych vyzkumi.
V literatuie se objevuji studie s velmi rozdi-
Inou dobou trvani postaprandidlniho méteni
a odlisnou energetickou densitou a slozenim
testovacich pokrm (Reed and Hill, 1996;
Weststrate, 1993). Pii porovnavani nastudo-
vanych materialll je tfeba zohlednit pouzité
metody a vyhnout se tak chybnym zévérim.

Ojedin€la recentni studie (evidence based
analysis") se pokusila vymezit podminky pro

BEvidence based analysis = vysledky a zavéry prace jsou
zalozeny na dokladech

“ADA (American dietetic association) — Americka
spole¢nost pro vyzivu
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validni a reliabilni méfeni klidového metabo-
lismu neptimou kalorimetrii (Compher, et al.,
2006). Zavéry z tohoto review publikované
americkou dietetickou asociaci'* v roce 2006
mohou slouzit jako cennd doporuceni (guide-
lines) pro subjekty (vyzkumniky) i objekty
(probandy) vyzkumu. Tym odborniki se
zam¢fil na zodpovézeni praktickych meto-
dologickych nejasnosti. Ve své praci vyme-
zuji minimalni nutny odstup pfijmu potravy
a zahajeni méfeni RMR, dale rozsah absence
pohybové aktivity pfed méfenim, vliv stimu-
lujicich latek na RMR a jejich ¢asovou vazbu
na méfeni, environmentalni podminky béhem
méteni (napf. tepelné indiferentni prostiedi),
rozdilna méftici zafizeni (rozdilny zpusob
analyzy dychacich plynt), variacni rozpéti
spotieby O, a produkce CO, ovlivijici tzv.
steady state (setrvaly stav) a dalsi faktory.

3.1 Délka méieni a energeticki hodnota
stravy

Délka méfeni klidového metabolismu, resp.
termického vlivu stravy hraje dulezitou roli.
Pokud chceme posoudit, zda doslo k uplné
asimilaci zivin, je tfeba dostate¢n¢ dlouha
doba méfteni.

Vyzkumy naznacuji, Ze mefeni u muzi i Zen
v délce do 3 hodin je dostatecné presné a témet
kompletné pokryje termicky efekt piijaté po-
travy s energetickou hodnotou nepiekracujici
1500 kJ. U energeticky vydatngjsi stravy
v rozmezi 1500-2600 kJ u muzt a 1500-2000
kJ u Zen je 3 hodinova perioda méfeni také
dostacujici. Tyto zavéry prinesla rozsahla
studie analyzujici 131 TRF studii (Reed and
Hill, 1996). Ke kompletni asimilaci zivin
a dosazeni postabsorpcni faze muze podle
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jinych dojit az po uplynuti 10 hod (Weststrate,
1989).

U studii s méfenim termického vlivu stra-
vy po dobu 6 hodin se 57% z kompletniho
navysSeni energetického vydeje projevilo jiz
po 3 hodinach, 77% po 4 hodinach a 91% po 5
hodinach (Reed and Hill, 1996). Za dostate¢né
pfesné je mozné povazovat vysledky meéteni
v délce 3 hodin pfi podani testovaciho jidla
o energetické hodnoté 1,2-2,6 MJ (Weststrate,
1993).

Doposud rovnéz nebyla zjisténa signifikant-
ni diurnalni® variabilita v TRF ani vliv faze
menstrua¢niho cyklu na hodnoty RMR a TRF
(Weststrate, 1993; Haughen et al., 2003).
Vysledky z méfeni rano a odpoledne kore-
luji s variabilitou klidového metabolismu 6%
(odpoledni RMR vyssi o primérné 100 kcal/
den) (Haughen et al., 2003).

Termicky efekt - sacharidovy napoj

[DIWg} 12298 kJ

i
,
”f / IT4) 11331 kJ
: / JJ
A
IT1) l]ie‘JISS K1/ ;,’ ﬁf r,* DITS) 10171 kJ

7 ! /
7 / / / / f
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13000

12000

/
/
/
/
/
/
/
/
/

11000

10000

RMR (kJ)

9000

8000

7000

60 90 120

t (min)

150 180 210

Obrazok 1 Ptiklad grafického zaznamu termic-
kého vlivu testovaciho jidla (Uhlit,
2011).

RMR , resting metabolic rate” - hodnota klidového me-
tabolismu (kJ/den)

DIT1-DIT6 Navyseni RMR v disledku termického
efektu v casech t (30-180 min) od stano-
veni zakladni hodnoty (,,baseline*)RMR
Vrchol (,,peak) — v obdobi 60-90 min po
podani testovaciho pokrmu dosazeno vr-
cholu

Celkovy zaznamenany termicky vliv

/]
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Z prubéhtt vétSiny vyzkumnych meéfeni je
patrné, ze vrcholy termického efektu se ob-
jevuji typicky mezi 60-180 min. Piikladem je
obr. 1'¢, ktery naznacuje, Ze po 180 min. méfeni
se energeticky vydej témer vratil k pivodnim
klidovym hodnotam. To svéd¢i o velmi rychlé
asimilaci a zpracovani pfijatych sacharida.
Maximalnich hodnot bylo dosazeno v rozmezi
60-90 minuty a to je v souladu s ostatnimi
vyzkumy.

Souhrnna studie Americké spolecnosti pro
vyzivu (Compher, et al., 2006) doporucuje
pro platny vysledek méfeni RMR minimalné
6 hodin po poslednim jidle, nebot’ kratsi doba
méteni nepokryje kompletné asimilaci Zivin.
Dale je nezbytna absence pfijmu kofeinu pies
noc (pfi méteni RMR réno), min. 2 hod odstup
od piijmu alkoholu a nikotinu, 2 hod po po-
hybové aktivit¢ mirné intenzity a 14 hod po
narocné pohybové aktivité a poloze vleze.
Znacnou roli hraje i zplsob zaznamu energe-
tického vydeje. RozliSujeme tzv. intermitentni
a nepferusovany (souvisly) zaznam energetic-
kého vydeje. Studii srovnavajici obé metody
jsou rovnéz nesourodé. Byl zaznamenan
1 50% rozdil v termickém vlivu stravy (délka
méfeni 6 hod.) u nepferusovaného meéteni ve
srovnani s intermitentnim (Piers et al., 1992).
Diive pouzivany sbér plynt za ¢asovou jed-
notku do Douglesova vaku nahradily moder-
ni metabolické monitory pracujici bud’ jako
otevfeny nebo uzavieny systém. NejcastéjSim
uzavienym systémem méficim nepiimou ka-
lorimetrii energetickou potfebu cloveéka jsou
metoda ventilované kanopy nebo technologie
zaznamenavajici dech po dechu. Zdravotni
stav jedince rozhoduje o podobé metabolic-
kych pochodt v téle. Pokud jsou tyto pochody

BDiurnalni = denni proménlivost
1Dil¢i vysledek pilotni studie na FSpS MU Brno, kde
studujeme efekt sacharidového vs. proteinového napoje.



nekompletni mize byt neptima kalorimetrie

zdrojem neptesnosti (Svacina et al., 2008).
TUKY BILKOVINY ALKOHOL
KOFEIN
SACHARIDY \ T
e R 9 SLOZENI | | ENERGETICKA HODNOTA
:' FAKULTATIVNI TERMOGENEZA
; : OBLIGATORNI TERMOGENEZA 5 .
Yanrrmananas 11 ..... .ﬁ\ ......... ' ' DALSi VLASTNOSTI
S . ZERACOVARI (TEPLOTA, PALATABILITA, CHUT)
/ \‘\
SYMPATIKUS PARASYMPATIKUS
RMR k— PREPRANDIALNI GBDOBI
\ / STRAVA N
NEUROHUMORALN{ [/
REGUIACE b , NEPRIMA KALORIMETRIE
TERMICKY VLIV |
' STRAVY
PO\}/[ELI? = STANDARDNI PODMINKY
ORI / FEITRERTRS e PERIODA ZAZNAMU
o 4 DEFEKTIVNI . VAUNE f f
VYSKA q-\_ | TERMOGENEZA . POUZITE ZARIZENI
BMI Conanees Nt :
= INTERINDIVIDUALNI VARIABILITA L /
OBEZITA

SOUVISLY
\ \\ LABORATORNI [P] ZAZNAM
Ll
\ l
]
]

PROTOKOL
v | DIURNALNE ; \

FM b | R RATILIT: ZDRAVOTNI STAV -
' 5 INTERMITENTNI
] /V/ ZAZNAM
1 4
1 s,
v | PSYCHIKA |
1 ,'

o . 1 l'
SLOZENI TELA A ,’° | METABOLICKE
\ /s ODCHYLKY STEADY STATE
’
: /
\\ ‘I g
FELECLLEEEEL LR L o i
- i GENETICKA PODMINENOST DELKA
TRENOVANOST L MERENT RQ
AFROBNI TRENINK VO2
VO2uax COn
do 3 hod
3-6 hod
SILOVY TRENINK
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Zavér

Duivodt ke studiu termického vlivu stravy je
celd fada. Porozuméni vztahim mezi ener-
getickymi procesy, tvorbou tepla a piijmem
potravy prispiva nejen k védeckému poznani
fyziologie vyzivy, ale také klinické a spor-
tovné-medicinské praxi. Pfedstavili jsme fadu
faktorti souvisejicich s pfedmétem termického
vlivu stravy. Povazujeme studium termického
vlivu stravy za otevienou vyzkumnou oblast,
nebot’ je tfeba Casto nekonsistentni vysledky
studii potvrdit a ovétit. Odlisné zavéry mnoha
studit, které jsme presentovali, jsou disledkem
odlisn¢ zvolené metodiky méteni klidového
metabolismu.

Vysledky ziskané v postprandialnim obdobi
ovliviiuje predevsim metodika méteni neptimé
kalorimetrie — délka méfeni a slozeni stravy.
Rozhodujici pro validni a reliabilni vysle-
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LIMITY LIECBY A DIAGNOSTIKY MUKOKELY APENDIXU

LIMITS OF DIAGNOSIS AND TREATMENT OF MUCOCELE APPENDICIS
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Suhrn: Praca sa zaobera diagnostikou mukokély, poukazujic na histologick variabilitu ochore-

nia ako jedinu diagnostickt alternativu, kl'icové miesto chirurgickej liecby, jej limity, koncen-

traciu v centrach, vlastné skusenosti.

KUl'ucové slova: mukokéla, etioldgia, patogenéza, chirurgicka liecba, vlastna skusenost’.

Summary: The paper deals with the diagnosis of disease, pointing to the histological verifica-

tion of mucocele as the only diagnostic alternative, and also the key role of the surgical treat-
ment, its limits, the treatment concentration in the centres.

Keywords: mucocele, etiology, pathogenesis, treatment, surgery, mucocoele custom experience.

Uvod

Termin mukokéla apendixu bol prvy krat
popisany Rokitanskym v roku 1842.

Higa et al. preferovali povazovat vsetky
mukokély za mucindzne neoplazmy v ramci
klinicko-patologického spektra zahfnajuceho
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mukoznu hyperplaziu, mucinézny cyst-
adendém a mucindézny cystadenokarcinom.
Termin mukokéla apendixu je opisny pojem
zahtnajuci makroskopicky gulovita cysticku
dilataciu apendixu (uni alebo multilokularnu)
vyplnent mucindéznym materidlom.
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Klinika a diagnostika

Mukokéla apendixu je zriedkavé ochore-
nie nahodne diagnostikované v 0,2-0,3%
pripadov pri apendektémiach. V klinike sa
prezentuje  bolest v pravom mesogatriu,
pod obrazom akutnej apendicitidy, alebo ide
o nadhodny peroperac¢ny nalez. Pomer vyskytu
muzi : zeny je 1 : 4.

V diagnostike ma uplatnenie ultasonografia
a CT vySetrenie, v literatiire su popisané aj
Specialne priznaky tohto ochorenia pri kolo-
noskopickom vysetreni - nalez hlienovitych
hmot, priame sledovanie tumoru céka, ktory
je ulozeny submukozne alebo extramukozne
a sleduje respira¢né pohyby (tzv ,,trapped ba-
lloon sign®).

Komplikacie mukokéla - maligne zmeny,
pseudomyxom peritonea, intususcepcia mu-
kokély, perforacia, krvacanie, peritonitida,
ureterdlna obstrukcia mokukélou.

Euphrat definoval nasledujiice radiologické
kritéria pre mukokélu apendixu:

1. ostro ohranicend gul'ovitd mékotkanivova
expanzia so vztahom k céku

2. medialny presun céka touto expanziou

3. kalciové depozity v stene

4. zlyhanie naplne apendixu pri kontrastnom
vySetreni a absencia periapendikularneho za-
palu a abscesu.

Etiolégia a patogenéza

Vicsina mukokél vznika sekundarne po pro-
ximalnej obstrukcii apendikdlneho lumenu.
Potencidlne priciny obstrukcie su mukozna
hyperplazia, fibroza, cystadeném, cystadeno-
karcinom, endometrioza.

Az 60% mukokél apendixu su inciden-
talomy. Ich vyskyt je najCastejsi v 6. a 7.
dekade zivota. Pre mukokélu je dolezité jej
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peroperacné rozliSenie, pretoze ruptira mu-
kokély moze viest’ k pseudomyxdému perito-
nea s ascitom. Myxoglobulosis je varianta
mukokély v 0,35-0,8% pripadov, kedy je
tekutych
priesvitnych kvapdciek. Myxoglobuldza bola
prvy krat popisana Lathamom v roku 1897.
Nalez mukokély apendixu musi byt spojeny

apendix vyplneny mnozstvom

s podozrenim na sucasny vyskyt inych na-
dorov gastrointestinadlneho traktu. Adeno-
karcindm kolonu ma 6x zvysenu incidenciu
vyskytu pri tomto ochoreni, popisané su
koincidencie s karcinoidom terminalneho
ilea a mucin6znymi tumormi ovarii.
Diferencialna diagnoza zahfiia ovariové
cysty a tumory - mesenterické a omentalne
cysty, tumory, hematomy mesenteria, intraab-
dominalny absces, retroperitonealne tumory,
zriedka renalne cysty a pankreatické pseudo-
cysty. V literatare je popisany aj pripad vysky-
tu mukokély v remnante po inkompletnej
apendektomii.

WHO klasifikacia mukokély apendixu:

1. jednoducht mukokélu (obstrukénd mu-
kokéla) z dovodu hyperplastického epitelu
produkujiceho mucin s obstrukciou limenu,
2. benigny cystadendom so sekundarnou pro-
dukciou mucindézneho sekrétu,

3. cystadenokarcindm s mucinéznou sekré-
ciou. Osobitné st mucindézne tumory s nede-
finovanym malignym potencidlom.

4. myxoglobulosis (Caviar apendix)

rve v

diferencovany cystadenokarcinom. Vzacne
pri generalizacii procesu, tzv. pseudomyxo-
ma peritonei, ide o pritomnost’ ascitu gela-
tin6znej konzistencie. Prezivanie 5 rokov je
v 20% pacientov.

Pri planovani liecby je treba vziat' do tvahy
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pravdepodobnost’ malignity tumoru.

Stocchi et al. (uvadza prehlad 135 pacien-
tov operovanych pre mukokélu apendixu
s nalezom, ze pritomnost symptomov,
palpovatelnd  rezistencia, predoperacna
diagnoza (oproti inciden-
talom) a pritomnost’ extravazacie mucinu
alebo pseudomyxém peritonea koreluju

s pravdepodobnostou maligného potencialu

peroperaénym

lézie. Deans et al. (1995) poukazali na ko-
relaciu medzi pritomnostou abdominalnej
bolesti a pravdepodobnost’ou malignity. Stoc-
chi et al. (2003) zaznamenali signifikantne
vacsi cystadendém oproti jednoduchej mu-
kokély pricom ziadna lézia pod 2 cm nebo-
la maligna. Pickhardt et al. (2003) tiez po-
tvrdili, ze jednoduchd mukokéla bola zriedka
vicsia ako 2 cm. V ich analyze intramuralne
kalcifikacie na zobrazovacich vySetrovacich
metodach boli vysoko podozrivé pre maligny
proces na apendixe. Stocchi et al. (2003) za-
znamenali v 30% pripadov pritomnost’ syn-
chronnych abdominalnych tumorov. Véac¢sina
z nich boli kolorektalne karcinomy.

Terapia

Rozpoznat’ riziko malignity je dolezité pre
operacnu stratégiu, v pripade benignych
1ézii postacuje appendektémia, v pripade
malignych znakov je nutné vykon rozsirit
(pravostranna hemikolektémia) a vzdy patrat’
po vyskyte synchronnych nadorovych 1ézii.

Kazuistika

Z nasich skusenosti prezentujeme dva odlisné
pripady mukokély apendixu z hl'adiska dig-
nity tumoru. V korelacii s literarnymi udajmi
sa mukokéla apendixu vyskytla v prvom

pripade v koincidencii s kolorektalnym
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karcinomom.

Pacient, 52 ro¢ny muz mal v ramci pre-
ventivnej prehliadky v 04/2010 zisteny tumor
v transverzalnej ¢asti kolonu spojeny s ane-
mizéciou bez pasazovych tazkosti.
V ramci stagingového CT
diagnostikovany duplex tumor v oblasti céka
a kolonu transverzalneho. V laboratérnych

parametroch anemizacia, hemoglobin 84 g/l,

vySetrenia

lahko elevované CRP na 28, malnutricny
stav, hypoalbuminémia 26g/1. Klinicky hmat-
na rezistencia v oblasti epigastria.

Po predoperacnej priprave realizovana lapa-
rotdmia s ndlezom kolorektalneho karcinomu
v strede transverzalnej Casti hrubého creva
a mukokély apendixu velkosti cca 10 cm
v priemere. Realizovand roz§irend pra-
vostrannd hemikolektomia.

V histologickom naleze sa jednalo o stredne
diferencovany adenokarcindm transversa
Gr. II /WHO/ pT2pNOpMX a simplexnu
mukokélu apendixu.

V druhom pripade sa jednalo o malignu va-
riantu ochorenia - mucindzny cystadenokar-
cindm.

Zaver

Zriedkavost  vyskytu tohto ochorenia,
podmienuje jeho nelahku diagnostiku a tym
pripravu adekvatnej terapie. V liecbe do-
minuje chirurgicka liecba.
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VYZNAM BIOPSIE SENTINELOVEJ UZLINY PRI LIECBE
KARCINOMU PRSNiKA BIOPSIA SENTINELOVEJ UZLINY - SLNB

THE IMPORTANCE OF SENTINEL LYMPH NODES BIOPSY — SLNB —
IN BREAST CANCER TREATMENT
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Suhrn: Praca sa zaobera diagnostikou karcinomu prsnika, vyznamom sentinelovej metody,
klicovym miestom chirurgickej lieCby, jej limitmi, koncentraciou v centrach, vlastnymi
skusenost’ami so SLNB.

KPucové slova: karcinom prsnika, incidencia, SLNB, chirurgicka liecba, vlastna skisenost’.

Summary: The paper deals with the diagnosis of breast cancer, and with the importance of
sentinel methods. It emphasises the key role of surgical treatment, but also its limits. There is
mentioned the concentration in oncosurgical centres. The authors bring their own experience
with SLNB.

Keywords: breast cancer, incidence, SLNB, surgical treatment, own experience.

Chirurgicka liecba karcinému prsnika Chirurgicka anatomia
Karcinom prsnika je povazovany zanajcastejsi  Prsnik siaha od druhého po siedme rebro,

maligny tumor v Zenskej populacii s kon- od okraja sterna po predni axillarnu Ciaru.
tinualne stipajicou incidenciou. Vybezky prsnej zlazy sa vyznacuju velkou
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variabilitou. Cooperove suspenzorneliga-
menta medzi dvoma listami povrchovej fascie
rozdeluji zl'azu na 15 - 20 lalokov.

|
\ T

Obrazok 1

Na muskuldrnej anatéomii prsnika participuju:
m. pectoralis maior € minor, m. serratus ante-
rior, m. latissimus dorsi, m. subscapularis a m.
obliquus abdominis externus.

Fascia pectoralis superficialis, pokryvajica
spredu m. pectoralis maior, sa Stiepi na svoj
povrchovy a hlboky list, medzi ktorymi je
ulozena mliecna zl'aza.

Fascia pectoralis profunda obaluje velky
prsny sval. Lateralne prechadza do fascia axi-
llaris, ktora prekryva fossa axillaris.
Arterialne zasobenie prsnika zabezpecuju:
a. thoracoacromialis (vetva a. axillaris), a.
thoracicablateralis (vetva a. axillaris), a. tho-
racodorsalis (vetva a. subcsapularis), a. tho-
racica interna (predné perforatory) a aa. inter-
costales (lateralne perforatory).

Venoézna drendz smeruje do vv. thoracicaein-
ternae, v. axillaris a vv. intercostales.
Inervaciu koze prsnika zabezpecuju supra-
klavikularne vetvy plexus cervicalis z C3 a C4
a kozné vetvy interkostalnych nervov.
Axillarne LU I. etaZe sa nachadzaju lateralne
od okraja m. pectoralis minor, LU II. etaze su
ulozené pod m. pectoralis minor a uzliny III.
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etaze su medidlne od malého prsného svalu,
v apexe axilly.

Pre potreby klinickej praxe je pouzivana TNM
klasifikacia z r. 2002, ktora rozliSuje regio-
nalne a vzdialené LU.

Regionalne lymfatické uzliny:

1. Axillarne - interpektoralne (Rotterove) uzli-
ny - uzliny pozdiz vena axillaris a jej pritokov
I. etaz - dolnd axilla - lymfatické uzliny late-
ralne od vonkajsieho okraja musculus
pectoralis minor,

II. etaz - stredna axilla - lymfatické uzliny
medzi vnitornym a vonkaj$Sim okrajom m.
pectoralis minor a lymfatické uzliny interpek-
toralne (Rotterove),

III. etaz - vrchol axilly - apikalne lymfatické
uzliny a medialne od vnutorného okraja m.
pectoralis minor.

2. Infraklavikularne

3. Vnutorné mamarne lymfatické uzliny v me-
dzirebrovom priestore pozdiz okraja sterna vo
vnutrohrudnej fascii

4. Supraklavikularne

Akékol'vek iné metastdzy v lymfatickych
uzlinach sa klasifikuji ako metastazy vzdia-
lené (M1), vratane lymfatickych uzlin krénych
alebo druhostrannych vntitornych mamarnych
lymfatickych uzlin (Durdik et al., 2009).

Incidencia

Karcinom prsnika sa celosvetovo povazuje za
najCastejSie maligne ochorenie u zien.

V1. 1999 bolo celosvetovo diagnostikovanych
celkovo 796 000 novych pripadov, ¢o pred-
stavuje viac ako 30% vSetkych novo diagnos-
tikovanych malignych tumorov u Zien.

Incidencia sa kazdoro¢ne zvysuje o 1 - 2%.
U nas sa za poslednych 20 rokov poc¢ty novo
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diagnostikovanych  karcindbmov  prsnika
zdvojnasobili. V Slovenskej republike bolo
v roku 2002 diagnostikovanych 1945 novych
pripadov Zeny 70,3 - 100 000, muzi 0,71 -
100 000. Najmarkantnejsi vzostup incidencie
je po 50. roku zivota. V incidencii a mortalite
existuju podstatné geografické rozdiely. Inci-
dencia je najvyssia v USA, Svédsku, Velkej
a Afrike. Celosvetova mortalita sa udava oko-
lo 22%, v eurdpskych krajinach cca 31,8%.
Pocet novych pripadov a umrti pre karcindém
prsni-ka sa za poslednych 25 rokov signifi-
kantne zvysil vo vacSine krajin, najmi vSak
v azijskych krajinach, ¢o sa pripisuje progre-
sivnej westernizacii zivotného $tylu.
Kontinualne stapajtci trend zvysSenej inciden-
cie rakoviny prsnika je Ciastocne spdsobeny
zavedenim skriningovej mamografie, ale aj
skutoénym ndrastom tohto ochorenia (So-
kolova et al., 2011). Ondrusova (2009, s. 75)
vo svojom clanku doslovne uvadza, ze ,,Na
znizenie globalnej distribucie karcindému prsni-
ka v 21. storoc¢i bude nevyhnutné identifikovat’
a do spolocnosti implementovat’ nové stratégie
prevencie, ako aj odhalit’ d’alSie dolezité en-
vironmentalne a genetické faktory, ktoré sa
spolupodielaju na pri¢inach vzniku ochore-
nia.*

V sucasnosti je liecba karcindmu prsnika mul-
timodalna s dominantnym postavenim chirur-
gickej liecby. Ciel'om je radikalne odstranenie
primarneho nadoru a pri invazivnych formach,
v presne definovanych pripadoch aj odstrane-
nie axillarneho, tukovo-lymfatického tkaniva.
Rozsah vykonu urcuje klinicky a histopato-
logicky nalez s individualnym prihliadnutim
na Zelanie pacienta.

V chirurgii karcinomu prsnika boli prelomové
70. - 80. roky, kedy na zaklade klinickych
poznatkov boli formulované nové postulaty:
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1. Prezivanie urcuje Stadium ochorenia a nie
varianty chirurgickej liecby.

2. Axillarna disekcia znizuje mieru lokalnych
recidiv, ale samotna nezlepSuje vyznamnym
spdsobom dlhodobé prezivanie.

3. Stav axillarnych lymfatickych uzlin ma vyz-
nam pre urcenie Stadia a progndzu ochorenia.
V désledku toho dochadza k posunu od radikal-
nych vykonov - amputacii, smerom k limi-
tovanym, prsnik zachovavajlicim operaciam,
ktoré dokazu zabezpecit pri zlepsenej kvalite
zivota rovnaku Sancu na dlhodobé prezivanie.

Typy chirurgickych vykonov pri malignych
nadoroch prsnika

Mastektomie

Simplexna — totdlna mastektomia
Jednoduché amputacia celého prsnika, bez
axillarnej disekcie.

Hygienicka mastektomia

Rozsahom je identickd ako simplexna mas-
tektomia. Z onkologického hladiska pred-
stavuje vysoko paliativny vykon pri lokalne
pokrocilom karcinéme prsnika.

Radikadlna mastektomia

Odstranenie celého tkaniva prsnika s kozou,
velkym prsnym svalom, axillarnymi lym-
fatickymi uzlinami. Predstavovala v polovici
minulého storoCia “zlaty Standard” v liecbe
karcindému prsnika.

RozSirena radikdlna mastektomia

Spocivala v resekcii celej prednej hrudnikovej
steny vratane prsnika sternotomickym pristu-
pom a odstraneni parasternalnych, axilarnych,
infra a supraklavikularnych lymfatickych
uzlin. Jednalo sa o extrémne mutilujuci
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operaény vykon s vysokou peri a post-
opera¢nou morbiditou.

Modifikovana radikialna mastektémia
MRM

V sucasnosti je z onkologického hladiska
povazovana za dostatocne radikalny vykon
v pokrocilych stadiach karcindmu prsnika.
Jedna sa o amputaciu celého prsnika s disek-

ciou prvych dvoch etazi axillarnych lym-
fatickych uzlin.

Subkutianna mastektomia
Indikaciou s vacsinou vel'ké benigne tumory.

Kozu Setriaca “Skin-sparing” mastektomia
-SSM

Odstranenie areolo - bradavkového komplexu,
celého tkaniva prsnej zl'azy s axillarnymi lym-
fatickymi uzlinami.

Vykon je radikalitou obdobny ako modi-
fikovana radikalna mastektomia, ale ponecha-
va kozny kryt. V druhej etape navédzuje ma-
moplastika implanatom, alebo autolognym
tkanivom vo forme myokutannych lalokov.

Bradavku a areolu Setriaca “Nipple-areolar
complex-sparing” - NAC mastektomia
Vykon je obdobny kozu Setriacej mastekto-
mie, ale navySe je zachovana aj centralna ¢ast’
kozného krytu prsnika.

V stcasnosti neexistuje zhoda v indikacii na
jednotlivé typy mastektomii. Niektori au-
tori preferuji modifikovan radikalnu mas-
tektomiu alebo kozu Setriacu mastektomiu
s odstranenim areolomamilarneho komplexu,
ini uprednostiiuju subkutannu mastektomiu so
zachovanim areoly a bradavky.

Prsnik zachovavajice operacie — Breast-
Conserving Surgery — BCS
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Lumpektomia, Tylektomia, Tumorektomia,
Siroka excizia — Wide local excision

Jedna sa v podstate o rovnaké typy vykonov,
ktorych spolo¢nym menovatel'om je komplet-
n¢é odstranenie nadoru az do okolitého zdravé-
ho tkaniva.

Hovorime o tzv. minimalne invazivnych
operaciach, resp. limitovanych. Podmienkou
je zachovanie vol'ného resek¢ného okraja.

V Eurdpe a Severnej Amerike az 70% zien
s karcinomom prsnika v $tadiu I, II podstu-
pi tento typ operacie. Indikované sii najméa
vcasné formy karcinomu T 1 —T 2.

Parcialne mastektomie - Kvadrantektomia,
Segmentalna resekcia

Predstavuju odstranenie tumoru s pomysel-
nym segmentom, resp. kvadrantom prsnikové-
ho parenchymu. Stcast'ou kvadrantektomie je
podl'a niektorych autorov okrem odstranenia
kvadrantu prsnej zl'azy aj prislichajuca Cast’
kozného krytu (Veronesi).

Faktory ovplyviiujice indikaciu k prsnik
zachovavajucemu operacnému vykonu

- Stadium ochorenia, k primarnej chirurgicke;j
liecbe su indikované v¢asné formy karcinomu
prsnika, pacientky v I. a II. stadiu ochorenia.
Vyssie stadia su vacsinou indikaciou k neoad-
juvantnej terapii a chirurgicka liecba sa reali-
zuje az v druhej etape.

- vlastnosti primarneho tumoru, vel’kost’ tumo-
ru, presna limitujuca velkost’ tumoru prsnika
nieje presne stanovena, ale vseobecne sa akcep-
tuji tumory s velkostou do 5 cm, ktoré je moz-
né riesit’ prsnik zachovavajucimi operaciami.
Délezity je vSak pomer medzi velkostou tu-
moru a vel'kost'ou prsnika (tumor volume — to
breast volume ratio).

Schopnost’ dosiahnut’ redukciu primarneho
tumoru prostrednictvom neoadjuvantnej che-
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moterapie, umoziuje prsnik zachovavajice
operdacie aj u inicidlne vac¢sich tumorov, a tiez
u lokalne pokrocilého karcindmu prsnika.
Samostatni  kapitolu  predstavuji  malé,
nepalpovatel'né 1ézie, detekované modernymi
zobrazovacimi metdédami.

Problémom u nich vac¢sinou nie je rozhodnutie
o type operacného vykonu v zmysle prsnik za-
chovavajlcej operacie, ale spolahliva lokali-
zacia a kompletné odstranenie nehmatnej 1ézie.
Jedna sa o tzv. miniinvazivne vykony, ktoré
sa realizuju po predoperacnej stereotaktickej
lokalizacii kovovym vodi¢om, alebo USG lo-
kalizacii.

Z novsich metdd zacinaju nachadzat’ uplatne-
nie v praxi tzv.”ROLL” a “RSL”, t.j. radiacne
navigovand lokalizacia nehmatnych 1ézii.

V prvom pripade sa jednd o aplikaciu

Technéciom 99 znacen¢ho koloidu do
nepalpovateIného nadoru — Radio guided
Occult Lesion Localisation (Lehotska,
2007(A)).

V druhom pripade sa lokalizacia robi pomo-
cou titanovych zfn naviazanych na izotop
jodu I 125 — Radio guided Seed Localisa-
tion. Nasleduje dynamicka lymfoscintigrafia
s oznacenim projekcie loziska na kozi prsnika.
Chirurg odstranuje takto oznaené nadory
peroperacne pomocou prenosnej gama sondy.

Biopsia Sentinelovej uzliny, Sentinel lymph
node biopsy — SLNB

V priebehu posledného desatrodia sa zreal-
izovala koncepcia lokalizacie a biopsie sen-
tinelovej lymfatickej uzliny. Stav axillarnych
lymfatickych uzlin je okrem velkosti tumoru
prsnika délezitym indikatorom prezitia pa-
cientok s malignémom prsnej zl'azy (Mitten-
dorf et al, 2012). Zavedenie SLNB znizuje
pooperacni morbiditu milidbnov pacientok
na celom svete (Kavallaris et al., 2008; Tan
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et al., 2011; D’Angelo-Donovan et al. 2012).
Odporucenia ASCO (American Society of
Clinical Onkology) je biopsia SLN vhodnou
alternativou k rutinnej stagingovej kompletne;j
axillarnej disekcii u pacientok s v€asnym kar-
cinomom a klinicky negativnymi axilarnymi
lymfatickymi uzlinami (LU). Zavedenie tejto
metdody u pacientov s axilarnou disekciou,
vedie k znizeniu pridruzenych komplikacii,
zmen$eniu lymfedému, seromu, algickych
a senzorickych podnetov. SLNB predstavuje
spolahlivii metoéd. Podla Piata et al. (2002)
az v 93% pripadoch bolo mozn¢é predpovedat’
stav axillarnych lymfatickych wuzlin. Tieto
poznatky st v zhode viacerych autorov (Tan
etal., 2011).

Dnesné postupy odporucaju kompletnti axi-
llarnu disekciu u pacientov s metastazami >
0,2 mm identifikovanymi pri tomto vySetreni.
Pri SLNB je status falo$nej negativity 3% az
5%. Disekcia axilly v minulosti predstavovala
Standardny postup pre urCenie stagingu. Senti-
nelova uzlina je definovana ako strazna uzlina,
predstavujuca jednu alebo viac Standardne do
troch uzlin regiondlnej lymfatickej oblas-
ti drénujuca primarny tumor. Sentinelova
uzlina odraza histologicky stav ostatnych LU
prislusnej lymfatickej oblasti. Tato nova meto-
da axillarneho stagingu ma vysoka presnost’
pri kombinovanej metodike s chybovostou
1,5% az 2% pri v€asnych stadiach malignomu
prsnej zlazy.

Recenzie potvrdzuju tento udaj.

Lokalizaciu  sentinelovej  uzliny  dnes
najCastejSie realizujeme s kombinovanym
znaenia modrym farbivom — Patentblau

a lymfoscintigrafie radiokoloidom-99mTec.

Operacnym postupom sentinelovej biopsie je
vysledok vySetrenia patologom efektivnejSim,
ten vySetruje jednu az tri lymfatické uzliny,
namiesto vySetrenia minimalne dvadsiatich
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lymfatickych uzlin pri disekcii axilly.
Realizacia je spolocnym vysledkom timove;j
prace chirurga, lekara nuklearnej mediciny
a patologa.

Indikécie pre biopsiu SLN predstavuju:

- uni- a multifokalne tumory s velkostou do
troch cm bez palpa¢ného a sonografického,
CT, MR nalezu v axillamych lymfatickych
uzlinach, T1, T2 < 3 c¢cm (Lehotska, 2007 (B)),
- DCIS > 2 cm, s mikroinvaziou,

- Morbus Paget.

Pred indikaciou k biopsii SLN je potrebna
core-cut biopsia.

Ak patoldg identifikuje pri peroperacnom,
alebo definitivnom histologickom vysetreni
makro alebo mikrometastazy v sentinelovej
uzline je indikovana exenteracia I. a II. etaze
lymfatickych uzlin, exenteracia axilly.

Na naSom pracovisku v spolupraci s klinikou
nukledrnej mediciny a patologickou klinikou
sme za rok 2010 a 2011 realizovali tento post-
up u 418 pacientov, s vyuzitim kombinovane;j
metddy detekcie sentinelovej lymfatickej
uzliny, pomocou radiofarmaka Sentiscint
a detekcia pomocou Patentblau. Pacientky
s v€asnym karcindmom prsnika, s klinickym
Stadiom T1/2 NO MO indikujeme k prsnik za-
chovavajicemu operaénému vykonu a biop-
sii sentinelovej uzliny kombinovanou meto-
dou. Predoperacne je vzdy histologicky veri-
fikovany karcindm prsnika, core-cutbiopsiou.
Postupujeme podla vypracovan¢ho
jednodinového protokolu.

Réno, dve hodiny pred operaciou aplikujeme
na pracovisku nuklearnej kliniky radiofarma-
kum Sentiscint z periareolarnych, subdermal-
nych vpichov v stanovenom mnozstve 2 m Ci.
Gamagrafické vySetrenie po dvoch hodinach
identifikuje najcastejsie sentinelovll uzlinu preaxi-
llarne, najcastejsie solitarne v typicke;j lokalizacii.
Patentblau subdermdlne aplikujeme v anesté-
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zii pred zacatim operacie riedentl v mnozstve
4 ml, periareolarne zo 4 samostatnych vtipov
pre kazdy kvadrant. Pomocou detektora pre-
meriame in vivo aktivitu gamagraficky zobra-
zenej uzliny, aktivitu v mieste aplikacie ra-
diofarmaka a aktivitu pozadia. Po odstraneni
primarneho tumoru v rozsahu kvadarantek-
tomie, resekéné okraje preparatu oznaCime
farebnymi ligatirami a material odosielame
k peropera¢nému histologickému vySetreniu
na vyhodnotenie dostato¢nej resekcie a ra-
dikality opera¢ného postupu. V  mieste
najvyraznejSej aktivity radiofarmaka veri-
fikovaného vizudlne na stupnici a tiez akus-
tickym vnemom, operacne odstraiiujeme
sentinelova uzlinu, vizualizovanu modrym
sfarbenim. Po oznaceni uzliny premeriame
jej aktivitu ex vivo. Dal§ie ozna¢ené uzliny
sfarbené alebo vykazujuce znamky radiacnej
aktivity, exstirpujeme osobitne a odosielame
k operacnému histologickému vySetreniu
v $pecidlnom kontajneri ur¢enému na manipu-
laciu a transport s radioaktivnym materialom.
V operécii, po vyhodnoteni histologického
nalezu v straznych uzlinach pokrac¢ujeme
Standardne, pri pozitivnom naleze metastaz
v SLN robime axillarnu disekciu, t.j. disek-
ciu I. a II. etaze axilly. Pri negativnom naleze
v SLN ukoncujeme operacny vykon reali-
zovanym limitovanym vykonom na prsnej
zlaze, ktory je benefitom pre pacientku.

Zaver

Karcinom prsnika je povazovany
najCastej$i maligny tumor v zenskej popu-
lacii s kontinualne stipajicou incidenciou.
Liecba karcindému prsnika je multimodalna,

za

ale dominantné postavenie v terapii primarne-
ho operabilného karcindbmu ma chirurgicka
liecba.
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Suhrn: Praca sa zaobera diagnostikou desmoidu, poukazujic na histologicku verifikaciu ochore-

nia ako jedinu diagnosticku alternativu, miesto estrogénov v patogenéze, kI'iCové miesto chirur-
gickej liecby, jej limity, koncentraciu v centrach, moznosti chemoterapie, vlastné skiisenosti.

KPucové slova: desmoid, etioldgia, patogenéza, chirurgicka liecba, vlastna skuisenost’.

Summary: The thesis deals with the diagnosis of disease, pointing to the histological verifica-
tion of desmoid as the only diagnostic alternative, instead of estrogen in pathogenesis to surgical
treatment, its limits, the key point, the concentration in the centres, the possibility of chemo-

therapy, your own experience.

Keywords: etiology, pathogenesis, treatment, surgery, desmoid custom experience.

Uvod

Desmoid - mesenterialna fibromat6za, musku-
lo-aponeuroticka fibromatéza, agresivna fi-
bromatdza je monoklonalna fibroblasticka
proliferacia vychadzajuca z muskuloaponeu-
rotickych Struktar. Histologicky tumor tvoria
vretenovité bunky v kolagénovej matrix bez
pleomorfnych, atypickych alebo hyperchro-
matickych jadier typickych pre malignitu.
Ochorenie sa prejavuje lokalne infiltrativnym
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rastom, vyskytuje sa Casto po resekciach, ale
nemetastazuje.

McFarlanem (Miettinen et al., 1999), v roku
1832, prezentoval prvy popis tohto tumoru
ako ochorenie vyskytujuce sa v brusnej stene
mladych Zien po porode Mueller (Miettinen
et al., 1999) v roku 1838 zaviedol termin des-
moid (grécke desmos - podobny §l'ache).
Vyvoj Kklasifikacie desmoidalnych tumorov
presiel z pdvodnej klasifikacie podla vyskytu
z extraabdomindlnych, abdominalnych a in-
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traabdominalnych desmoidov na rozdelenie
mesenterickej fibromatézy a pelvickej fibro-
matozy.

Muskulo - aponeuroticka fibromatéza, pred-
stavuje vyskyt tumoru v mieste nachadzajucej
sa fascie, v oblasti svalu, z ¢oho sa definovalo
jej pomenovanie. NajcCastejSie postihuje na
tele trup a koncatiny.

Extra-brusné desmoid nadory maju prednostne
vplyv na ramena, paze, chrbat, zadok, stehna
amladych dospelych. Multicentricky vyskyt je
pomerne vzacny, ale zda sa, ze je d’alsi chara-
kteristicky rys extra-abdominalnych desmoid
nadorov. Vziacny je pripad multicentricky
extra-abdominalnych desmoid nadorov vzni-
kajucich v bilateralnych dolnych koncatinach
(Tumors, 2010).

Sthrnné studie udavaji najvacsi vyskyt tychto
nadorov v zaludku (60-70%), d’alej nasledu-
je tenké crevo (20-25%), hrubé crevo (5%)
a pazerak (<5%) (Miettinen et al., 1999; Mie-
ttinen a Lasota 2001). Menej casto sa
stromalne tumory nachadzaji mimo traviacu
trubicu (niektori autori ich nazyvaju EGISTy,
teda extragastrointestinalne stromalne tumo-
ry), a to v mesenteriu, omentu a retroperito-
nea (Miettinen et al., 1999; Reith et al., 2000;
Sakurai et al., 2001; Clary et al., 2001; Neto
et al., 2004), zriedkavo v pankrease (Neto et
al., 2004; Daum et al., 2005) a zl¢niku (Or-
tiz-Hidalgo et al., 2000; Mendoza-Marin et
al., 2002; Furihata et al., 2005), a ojedinelé
prace popisuju primarne (E) GIST iv seroze
mocového mechura (Lasota et al., 2000), pros-
tate (Van der Aa et al., 2005; Lee et al., 2006),
vagine (Ceballos et al., 2004; Lam et al.,
2006), maternici (Wingen et al., 2005; Terada,
2009), peceni (Hu et al., 2003; Yamomoto et
al., 2010) a dokonca aj na pleury (Long et al.,
2010).
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Abdominalne desmoidy sa vyskytuju spo-
radicky, casto su asociované s niektorymi
familiarnymi  syndromami

lieCebnu dilemu pre chirurgov.

a predstavuji

Stadie prezentuju vyskyt desmoidov v oblasti
brucha v 37-50%.

Chirurgické studie (Nieuwenhuis et al., 2008;
Ludvik, 2000; Lynch a Fitzgibbons,1996)
referuji ako hlavnl pricinu pocetnych re-
lapsov po chirurgickej liecbe, hlavne po
konzervativnej resekcii, v snahe zachova-
nia akceptovatelnej funkcie a kozmetick-
¢ho efektu, nevydiferencovanie adekvatnych
resekénych okrajov.

Lie¢ebny manazment podmienuji biologické
a anatomické zvlastnosti tohto nadoru. Tieto
su pric¢inou tazkosti pri doporuceni optimal-
neho liecebného manazmentu. Signifikantny
faktor limitujici vypracovanie vSeobecnych
odportcani liecby tohto ochorenia, je raritnost’
jeho vyskytu, ¢o podmienuje aj maly pocet
relevantnych stadii.

Epidemioldgia a etiologia

Desmoid je zriedkavy typ nadoru s incidenciou
2-4 novych pripadov na milion obyvatel'ov
za rok; predstavuje menej ako 3 % vsetkych
nadorov mikkych tkaniv. Tieto nadory su
dobre charakterizované z morfologického
aspektu, ale ich etiologia a patogenéza je
nad’alej nejasnou (Burke et al., 1990; Kreuz-
berg et al.,, 2007). Vystihujice je Stoutovo
konstatovanie, ktory toto ochorenie definoval
ako ,,najnepochopitelnejsia skupina“ fibro-
matozy (Stout, 1954). Asociacia s familiar-
nou adenomatdznou polypdzou kolonu (FAP)
a Gardnerovym syndrémom boli dobre zdo-
kumentované. (Gardner, 1962; Sinha a Clark,
2010a) Abdominalne a extraabdominalne des-
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moidy sa vyskytovali CastejSie pri familiarnej
adenomatdznej polypoze kolonu s incidenciou
3,5-32%.

Etiologia tohto ochorenia nie je dostatocne
preskimand. Je vel'a znamych faktorov aso-
ciovanych s desmoidom. Predchadzajtica trau-
ma v lokalite tumoru alebo opakovana chirur-
gickd intervencia predstavuje etiologicky
faktor v 25 % pripadoch. Pri familidrne;j ade-
nomatéznej polypdze kolonu je korelacia
medzi  profylaktickou proktokolektomiou
a pooperacnym neskor$im vyvojom desmoi-
du. O spustacom mechanizme sa uvazuje aj
pri fyziologickej traume pocas pdrodu, je via-
cero literarnych sprav o zvySenej asocidcii
medzi tehotenstvom a desmoidom.
Dominantnejsie je postihnuta zenska popula-
cia, pomer zien k muzom je cca 1,4-1,8. In-
cidencia kulminuje medzi 25. — 35. rokom
zivota, ale ochorenie bolo popisané aj u 0s6b
mladsich ako 10 rokov.

V patogenéze desmoidu zohravaju vyznamnu
ulohu estrogény (Sinha a Clark, 2010b). Pre-
vaha pripadov u zien v reprodukénom veku
jasne poukazuje na vztah tohto ochorenia
s endogénnym hormonalnym prostredim
a exogénnymi sexualnymi hormoénami. Nie-
ktoré spravy o regresii tumoru v menopauze,
vyvoj desmoidov u pacientiek uZzivajucich
oralne kontraceptiva a spravy o regresii nado-
rov pri lie¢be tamoxifenom podc¢iarkuju tlohu
estrogénov v multifaktoridlnej patogenéze
desmoidu.

Formy desmoidu su véacSinou sporadicke,
v intraabdominalnej lokalizacii s asociované
s familidrnymi syndromami (FAP, Gardnerov
syndrom).

Boli popisané pripady familidarnych desmoi-
dov na viacerych miestach, u pacientov bez
familiarnej adenomatdznej polypozy kolonu,

34

2012, ro¢. 3, ¢. 2

postihujtcich ¢asto jednu konc¢atinu. V oboch
pripadoch, pri familiarnej adenomatoznej
polyp6ze kolonu aj familiirnom non-FAP
desmoide, je verifikovana geneticka mutacia
adenomatous polyposis coli /APC/ génu na
dlhom ramienku chromozému 5. Rezultatom
je strata schopnosti degradacie beta-cateninu
a elevované hladiny beta cateninu urychl'uju
proliferaciu fibroblastov cez nuklearny me-
chanizmus.

Klinika a diagnostika

Klinicky sa desmoid prejavuje pomalym ras-
tom zvécSujucej sa tumordznej masy. Symp-
tologiu podmienuje lokalita rastu tumoru. In-
traabdominalny tumor méze byt v inicialnych
Stadiach asymptomaticky, neskor sa prezen-
tuje symptomami vaskularnej intestinalnej,
urinarnej obstrukcie, pripadne pod obrazom
nervovych komplikacii.

Diagnézu je mimoriadne tazkd bez histo-
logickej matrix. Podmienuju ju klinické sym-
ptomy, anamnéza familiarnej adenomatozne;j
polypdzy kolonu aj v pribuzenstve, anamnéza
traumy alebo sucasné tehotenstvo.
Zobrazovacie metddy - CT, MR - sit dominan-
tné v stanoveni stupfia extenzie nadoru, jeho
vzt'ahu k okolitym Struktiiram a vzh'adom na
moznost’ potencialneho chirurgického vykonu
vo vztfahu tumoru k neurovaskularnym
Struktiram.

Desmoid nemetastazuje do okolia ani do re-
gionalnych lymfatickych uzlin.

Pre stanovenie presnej diagndzy je potrebna
biopsia. Nazory o potencovani akceleracie
rastu sa nepotvrdili.

Pre toto ochorenie nie je vypracovany systém
stagingu.
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Lie¢ebny manaZment

Manazment liecby desmoidu je mimoriadne
tazky. Rizikova mutacia APC génu a pozitivna
rodinna anamnéza vyskytu desmoidu zvysuje
riziko vyvoja tohto ochorenia. Chirurgické
rieSenie je preferované iba pri jeho nevyhnut-
nosti, ¢o podmienuje riziko 85% rekurencie
desmoidu po chirurgickej terapii.

Pouzitie lie¢iv tamoxifenu, toremifenu a su-
lindacu prinieslo kontroverzné vysledky.
Stadie ukazuju inicidlnu lie¢ebnii odpoved
s dlhodobymi vysledkami
(Hansmann et al., 2004; Cytotoxicka che-
moterapia /doxorubicin, dacarbazin a carbo-
platina/ ma cCiastocny efekt pri liecbe rychlo
rasticich, agresivnych a neresekovatelnych
abdominalnych desmoidov.

minimalnymi

Intraabdominalne desmoidy sa postihuju radix
v mesenteria s prerastanim mesenterickych
ciev. Rast v mesenteriu je diftzny, zauzluje
kl'u¢ky creva s vyvojom pasazovych obtiazi
az po vyvoj ileézneho stavu. Tiez je Casta ure-
teralna obstrukcia.

Manazment intraabdominalnych desmoidov
je zavisly na ich klinickom

symptomatologii, o podmienuje komplexny
chirurgicky pristup s potencialnou radikalnou
resekciou. V zlozitosti liecby desmoidu, Casto
profituje, ako najvhodnejsi liecebny postup,
jednoduché sledovanie asymptomatickych
tumorov, Standardnym klinickym vySetrenim
v pol ro¢nom intervale spolu so zobrazovaci-
mi vySetrovacimi metodami (CT, MR).

Desmoidyst zriedkavé, benigne, fibroma-
tous lézie, ktoré st vysledkom abnormalne
mnozenie myofibroblastd. Mozu byt kla-
sifikované ako osobitné oblasti brucha
a brusnej. Brusné desmoid nadory su bud’
povrchné, alebo vnutrobrusné. Tieto nadory
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su spojené s vysokou recidivy, aj ked’ ich mi-
kroskopické znaky oznacuji benigne ochore-
nia, ich biologické spravanie Casto naznacuje
skor "maligny" choroba, ktora méze spdsobit’
aj smrt. Desmoid vnutrobrusné nadory moézu
pohltit okolité vnutornosti a ciev, a tym
vyrazne komplikuje ich chirurgickd liecba.
Management je multidisciplinarny. Jednodu-
ché pozorovanie je rozumna volba pre riade-
nie asymptomatickych pacientov, spontdnna
regresiu tychto nadorov mdze byt’ pozorovany.
Kompletné excizia je liekom volby u nado-
rov spdsobuju symptémy alebo komplika-
cie. Operaciu by mala byt minimalizovana
¢o najviac ulah¢it, a stCasne dosiahnutie
vol'ného okraja. Adjuvantna liecba by mala
byt povazovana vo vybranych pripadoch, role
ostatnych variantov riadenia (vratane génovej
terapie prenos) je v sucasnej dobe intenzivne
vySetrovanie (Sakorafas et al., 2007).

Desmoidy s pomalym rastom s malou klinic-
kou odozvou moézu byt liecené sulindacom,
tamoxifenom spolu alebo bez vinblastinu
a metotrexatu, ktoré st menej toxické. Anti-
sarkémova chemoterapia /doxorubicin, dacar-
bazin/ je vhodné pre agresivne rastuce des-
moidy.

Miesto chirurgickej intervencie je primarne
v pripade tumorov abdominalnej steny, ktoré sa
daju l'ahs$ie exscidovat’ s nizSou pooperac¢nou
morbiditou. Bezpecny lem excizie je mini-
malne lcm, v rekonstrukcii steny brusnej je
vhodné pouzit’ sietku.

Operacna liecba intraabdominalnych des-
moidov je indikovana vtedy, ak tumor nein-
vaduje zivotne dolezité organy a cievy, pri
jeho rezistencii na medikamentdznu terapiu
a z vitalnej indikacie, pri priamom ohrozeni
zivota pacienta (Sinha a Clark, 2010c).
Chirurga limituje aj vysoka rekurencia ochore-
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nia a riziko peroperacnej mortality. Potvrdzu-
ju to aj anglicki autori (Latchford, 2006) ked’
konsStatuji, Ze Surgery for intra-abdominal
desmoids in selected patients is less hazardous
than previously reported. Surgery for abdomi-
nal wall and extra-abdominal tumours is safe.
However, disease recurrence remains a major
problem. Vzhl'adom na raritnost’ vyskytu, mi-
moriadnu obtiaznost’ terapie, by sa tato mala
realizovat’ v centrach. St publikované spravy
o resekénej technike, pri ktorej sa odstranil tu-
mor aj s tenkym ¢revom en bloc, resekat bol
perfundovany a chladeny, resekcia tumoru sa
vykonala v bezkrvnom teréne a nasledne sa
cast’ zdravého Creva autotransplantovala. Boli
publikované prace o destrukcii dvoch des-
moidov perkutannou chemickou ablaciou pod
radiologickou kontrolou, ked’ doslo k regresii
tumorov po niekol’kych mesiacoch.

Napriek dosiahnutiu pokroku v liecbe tohto
zékerného ochorenia u niektorych pacientov
po vycCerpanej terapii dochadza k progresii
stavu, dochadza k vyvoju zivot ohrozujucich
komplikacii. Ich jedinou néadejou sa stava
transplantacia tenkého creva.
Dnesok nepriniesol doposial’
akceptovatel'ny optimalny liecebny protokol.
Terapia voli multidisciplinarny pristup zaht-

vSeobecne

najuci chirurgické rieSenie, chemoterapiu a ra-
dioterapiu. V stcasnosti sa uskutociuje roz-
siahly vyskum biologickej liecby desmoidov.
Zaujimavé myslienky moznej potencialnej
lieCby podnecuje rozpracovana tedria pod-
porujuca existenciu genotypu, ktory je spo-
jeny s agresivnymi rychlorasticimi tumormi.
U tychto pacientov sa zvazuje urcita forma
chemoprevencie vyuzitim nasadenia skorej
a agresivnejSej terapie.

V podmienkach $pecializované¢ho onkologic-
kého pracoviska Kliniky onklogickej chirur-
gie LFUK a OUSA v Bratislave st nase sku-
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senosti s desmoidom ojedinelé a predovsetkym
v spojitosti s familiarnou adenomatdznou
polyp6zou u mladych jedincov po operac¢nych
zakrokoch v dutine brusnej. Klinicky obraz
choroby a tazkosti s jej liecbou sa zhoduju
s literarnymi idajmi, ¢o prezentujeme jednot-
livymi kazuistikami.

Na gastroenterologickej ambulancii sme sle-
dovali 35 ro¢nu pacientku s familidrnou ade-
nomatoznou polypdzou a geneticky dokaza-
nou mutacia génu PTT testom.

V novembri 2007 sme realizovali v celkovej
anestéze subtotalnu kolektomiu s ileorektal-
nou anastomoézou. V aprili 2009 bola pacient-
ka preliecena pre dyspeptické tazkosti pre HP
pozitivnu gastritidu, po pol roku dochadza
k progresii tazkosti, s naslednou hospitaliza-
ciou pre akutnu dyspepsiu (nausea, vomitus,
meteorizmus, bolest’ v epigastriu), s prekvapu-
jucim spontannym ustupom. Opakovane rea-
lizované USG, CT kontroly a gastrofibros-
kopia boli s negativnym nalezom. V decembri
toho istého roku opakovane bolest’ brucha,
nauzea, zvracanie, febrility nad 39, CRP 277,
WBC 13,81 TRC 609, pri vysetreni abdomenu
fyzikalny nalez na bruchu popisuje rezistenciu
v epigastriu a mesogastriu s fluktuaciou.
Realizované CT a USG vysSetrenie ukazalo
v mesenteriu nalez tumordznej expanzie
zmieSaného charakteru solidnych zloziek
a tekutinovych oblasti. Po tstupe teplot a al-
gického syndromu v januari 2010 realizovana
laparotomia s peroperaénym nalezom solidne-
ho tumoru mesenteria, ktory je neresekabilny
/obr.¢.1/. Histologické vySetrenie potvrdilo
nalez desmoidu. Pacientka bola akceptovana
k systémovej terapii doxorubicinom a dacar-
bazinom.

V druhom pripade sa jednalo o 28 ro¢nt pa-
cientku opit’ s familidrnou adenomatéznou
polypézou a pozitivnym genetickym tes-
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tovanim. V juni 2008 zrealizovana subtotalna
kolektomia a nasledne kontrolné fibroskopie
s mnalezom recidivujucich polypov rekta,
ktoré boli endoskopicky nerieSitelné. Preto
planovana resekcia rekta a ileoandlna anas-
tomoza. Predoperacné kontrolné CT vykazuje
iba endoskopicky popisany stopkaty polyp
recta, inak bez pozoruhodnosti. Peroperacny
nalez je prekvapivy, ked’ v mesenteriu nacha-
dzame tumor, ktory je histologizovany ako
desmoid (obr.¢. 2). Radikalna exstirpacia sice
je mozna, ale len za cenu vystavenia pacienky
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ARTERIALNY STIFFNESS A JEHO VYZNAM
V PRIMARNEJ PREVENCII CIEVNYCH MOZGOVYCH PRIHOD

ARTERIAL STIFFNESS AND ITS SIGNIFICANCE
IN PRIMARY PREVENTION OF VASCULAR BRAIN EPISODES

Jana Rohalova, Lucia Bubelkova

MUDr. Jana Rohalova
MUDr. Lucia Bubelkova
Neurologickd klinika UVN Ruzomberok

., Clovek je taky stary ako jeho artérie* (Thomas Sydenham, 17. stor.)

Suhrn: Cievne mozgové prihody su stale castou pri¢inou smrti, ako aj pri¢inou invalidizacie pa-
cientov. Aj preto je primarna prevencia cerebrovaskularnych ochoreni vel'mi dolezitd. Primarna
prevencia spoc¢iva vo vysSetrovani rizikovych faktorov. Arteridlna tuhost’ vyjadruje poskodenie
ciev aterosklerdzou lepsie ako doteraz pouzivané hodnoty krvného tlaku. Autorky vysvetl'uju
hlavne pojmy a principy pri vySetrovani arteridlnej tuhosti. Priblizuju spdsob vysetrovania
a zdoraziiuju vyznam merania arterialnej tuhosti ako rizikového faktora cerebrovaskularnych
ochoreni.

KUPucové slova: cerebrovaskularne ochorenia, arteralna tuhost’, aterosklerdza, rychlost’ pulzove;j
viny, augmentacny index.

Summary: Stroke is one of the leading cause of death and invalidation of patients. That is the
reason why is so important primary prevention of stroke. It lies in investigation of risk factors.
Arterial stiffness expresses the damage of vessel walls by far better than the up to now used
blood pressure values. The authors explain the main terms and principles of arterial stiffness
examination. They also underline the importance of measurement of arterial stiffness as a risk
factor of cerebrovascular diseases.

Keywords: cerebrovascular diseases, arterial stiffness, aterosclerosis, pulse wave velocity,
augmentation index.
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Epidemiologické udaje

Podlaudajov Svetovej zdravotnickej organiza-
cie (WHO) kardiovaskularne (KVO) a (CVO)
cerebrovaskularne ochorenia zapricinuju tak-
mer 30% Umrtia obyvatel'stva vo svetovom
meradle (Madarasz, 2007). Na zaklade de-
mografickych s§tadii vieme, Zze v rozvinutych
krajinach sveta morbidita a mortalita cerebro-
vaskularnych ochoreni obsadzujii popredné
miesto medzi ostatnymi ochoreniami. Kym
zacCiatkom XX. storocia celkova Umrtnost’
na choroby obehovej sustavy (CHOS) pred-
stavovala cca. 10%, v stcCasnosti dosahuje
okolo 50% (Madarasz, 2008). V rokoch 2005-
2009 pocet hospitalizovanych pacientov na
CHOS na Slovensku vykazoval mierny nérast,
a dosiahol okolo 3400/100 000 obyvatel'ov
(graf ¢. 1). Umrtnost’ v tom istom roku na
CHOS u muzov bola 46,8% a u zien 60,5%
(Z8-5/2010).
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u nas, ale aj vo vyspelych zapadnych kra-
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jinach. St vyznamnym zdravotnickym a so-
cidlno-ekonomickym problémom. Postihuju
vo vysokom percente I'udi v najefektivnejsej
faze zivota. Priblizne 50% pacientov, ktori
preziju, ma trvaly neurologicky deficit a viac
ako 25% vyzaduje chronickl starostlivost'.
Preto skumanie pri¢in, mechanizmov vzniku
a hladanie optimalnych spdsobov prevencie
ostava Ulohou vysoko aktualnou (Vestenicka,
2002).

Primarna prevencia

Cerebrovaskuldrne ochorenia so svojim
Castym vyskytom okrem vysokej morta-
lity zatazuju spolo¢nost’ aj ekonomicky pri
liecbe prezivajucich pacientov, ktori st mno-
hokrat dlhodobo praceneschopni alebo su
v Ciastonom, pripadne trvalom invalidnom
dochodku. Je zname, Ze jednou z najcastejsich
pri¢in choréb obehového systému a taktiez
cerebrovaskularnych ochoreni je aterosklerd-
za a arterioskleréza. Je to dlhodoby proces,
ktory Casto zacina uz v prvej - druhej dekade
zivota. Vyvoj aterosklerozy ovplyviuji rozne
faktory, ako je hypertenzia, poruchy lipidové-
ho metabolizmu, cukrovka, fajcenie, obezita
atd’. — tzv. rizikové faktory. Cely proces ma
svoj ¢asovy vyvoj. Dlhodobo prebieha v sub-
klinickom $tadiu, casom prechadza do sStadia,
kedy pacient navstivi svojho lekara s réznymi
subjektivnymi tazkost’ami, suvisiacimi s pro-
gresiou aterosklerotického procesu. Nasleduje
diagnosticky a diferencidlno-diagnosticky
proces. Po Uspesnom stanoveni diagnozy,
nasleduje liecba, ktora je sprevadzana dl-
hodobou sekundarnou prevenciou. V celom
procese, ale nezriedka chyba uvodny krok,
najmd v suvislosti s cerebrovaskularnymi
ochoreniami, a to je primarna prevencia tych-

to ochoreni (Madarasz, 2008). Tato je jednym
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z najdolezitejSich prostriedkov na znizenie
zévaznych nésledkov a vysokej umrtnosti na
cievne mozgové prihody. Je obzvlast’ dolezita,
pretoze cievna mozgova prihoda (CMP) je
u viac ako 70% pacientov prvou manifestaciou
cerebrovaskularneho ochorenia (Goldstein
et al., 2006; Sacco et al., 2006). Ddlezitym
nastrojom primarnej prevencie je podpora
efektivneho skriningu vysoko rizikovych pa-
cientov (Gogolak, 2008).

Endotelova dysfunkcia a ateroskleréza

Zékladom postihnutia cerebrovaskularneho
systému je aterosklerdza. Prakticki lekari sa vo
svojich ordinaciach denne stretavaji s pacient-
mi, ktorych suzuju nasledky aterosklerozy,
ako napr. ischemicka choroba srdca, artériova
hypertenzia, cievne mozgové prihody, vasku-
larna demencia, ischemicka choroba dolnych
koncatin atd’. (Wdstmann, 2008).

Podra definicie je ateroskler6za (AS) choroba
tepien komplexnej povahy, charakterizovana
variabilnou kombinaciou (zapal,
loziskova akumulacia lipidov, ukladanie kal-
cia, fibréza, trombdza) v intime a médii te-

zmien

pien, ktoré vedu k obliteracii lumenu (Fabian
a Govcalvesova, 2003). Aterosklerdza je zod-
povedna priblizne za polovicu vsetkych umrti
dospelych nad 60 rokov v industrializovanych
Statoch, zaroven je pandemickd medzi ne-
spravne sa stravujucimi, hypoaktivnymi
det'mi, adolescentmi a dospelymi celosvetovo
(Gebbers, 2007). Snaha o objasnenie etiopato-
genézy aterosklerdzy, ktora je multifaktorialna
a komplikovana (Gebbers, 2007) viedla k for-
mulacii viacerych hypotéz, z ktorych sa naj-
viac akceptuje tedria odpovede na poskodenie.
Podl'a nej je kritickym momentom vzniku
AS organické a funkéné poskodenie endo-
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telu tepny (Fabian a Govcalvesova, 2003),
t.j. endotelovej dysfunkcie, ako
pociatocného Stadia aterosklerozy.

Ateroskler6za vznika za pritomnosti tvorby

vznik

lipidovych alebo fibréznych depozit, ktoré sa
¢asom formuju v oblasti nazyvané plaky v ar-
teridlnej stene. Vytvaranie plakov sposobuje,
ze sa artérie zuzuju, co moze znizit' dodavku
krvi jednotlivym organom ako srdce a mozog,
¢o vyusti do ischemickych symptémov ako
napr. angina pectoris (AP), tranzitorna ische-
micka ataka (TIA) atd’.

V plaku vSak méze dojst’ aj k ruptare, ¢o ve-
die k tvorbe trombu s naslednou nahlou, kom-
pletnou blokaddou krvného prietoku a vzni-
ku infarktu myokardu alebo nahlej cievnej
mozgovej prihody (Bonov et al., 2002).
Hlavné rizikové faktory aterosklerozy (hy-
pertenzia, diabetes, fajCenie, hyperlipidémia,
obezita, sedavy spdsob zivota) podporuju
tvorbu aterosklerotickych platov a tym stend-
zu/oklaziu kranidlnych, koronarnych a peri-
férnych artérii. Hypertenzia predisponuje na
vznik degenerativnych zmien v arteriolach
a v penetrujlicich arteriach mozgu (zasobuju
bazalne ganglia a talamus), ako je hypertro-
fia médie, fibrinoidnd degeneracia, zuZenie
lumenu a okluzia, tvorba mikroaneuryziem
a ruptiry cievnej steny. Diabetes typu 1 a 2
vedie najmé k postihnutiu malych tepien a hy-
pertenzii (u viac ako 50 % diabetikov) (Gogo-
lak, 2008).

Vzhl'adom k multifaktorialnej etiopatogenéze
cievnych mozgovych prihod je velmi dolezité
stanovit’ u symptomatickych oséb absolutne
individudlne riziko a to na zaklade zhodno-
tenia pritomnosti a zavaznosti hlavnych zna-
mych rizikovych faktorov (Goldstein et al,
2006; Sacco et al. 2006; Gorelick, 2008).
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Diagnostika ateroskleréozy - ,,arterialny
stiffness*
V ramci snah vCasnu diagnostiku
aterosklerdzy boli v poslednej dobe navrhnu-

té viaceré metodiky, ktoré sa vSak v drvivej

0o

vacsine pre svoju naroCnost’ na lekara, ale
aj na pacienta, v ambulantnom vyuziti
nepresadili.

V poslednych rokoch sa objavilo vela prac
zaoberajucich sa neinvazivnym meranim ar-
teridlnej tuhosti tzv. “arterial stiffness*, ktora
je podrla poslednych vyskumov nezavislym,
samostatne vyuzitelnym rizikovym fakto-
rom kardiovaskularnych a cerebrovasku-
larnych ochoreni, a ktorej meranim je mozné
aj ambulantne urcit’ stav artérii.
Meranie arterialnej tuhosti sa uZz dnes
v niekolkych S$tatoch pouziva v ramci
skriningu a urcovania celkového kar-
diovaskularneho rizika, ako aj v ram-
ci medicinskych a farmakologickych stadii
a to pri sledovani ich efektu na stav cievnej
steny (Wostmann, 2008). Arteridlny stiff-
ness vyjadruje poskodenie cievnych stien
rizikovymi faktormi lepSie ako doteraz
pouzivané hodnoty krvného tlaku, a to
v podstatne dlh§om ¢asovom tuseku (roky).
Hodnoty krvného tlaku (TK) kolisu a nemu-
sia odrazat’ stupen poskodenia cievnej steny
(Farsky, 2009).

Z pohladu neuroléga je najdolezitejsie,
ze zvySena arteridlna tuhost’ je spojena
s vys$$im rizikom cievnej mozgovej prihody.
Hlavne zvySeny centralny pulzovy tlak je
nepriaznivym faktorom, ktory podporuje re-
modelaciu extra a intrakranidlnych tepien,
tvorbu a ruptiru plakov a vznik 1ézii v bie-

lej hmote mozgovej.

43

2012, ro¢. 3, ¢. 2

Centralny aortalny TK, ktory sa da nein-
vazivne vypocitat, je silnejSim prognos-
brachialny TK
a presnejSie vyjadruje srdcovi zataz ako

tickym parametrom ako

brachialny TK (srdce sa ,,diva“ do aorty).
Zmeny v arterialnej tuhosti su klinicky prak-
ticky nepostrehnutelné a ich vySetrovanie
patri do oblasti predklinickej mediciny (Far-
sky, 2009). Prave preto ma tato metoda vyz-
nam hlavne u Tl'udi doteraz bez klinickych
priznakov, napriek tomu, ze uz mézu mat
vys$i stupenl poskodenia cievnych stien.
Narozdiel od systémovej, celkovej arterialne;j
tuhosti, ktora sa da odhadnut’ len z modelov
krvného obehu, regionalna a lokalna tuhost’
sa daji zmerat’ priamo a neinvazivne, a to na
roznych miestach arterialneho stromu. Pokial
ide o regionalne merania arterialnej tuhosti,
najlepsia je aorta, pretoze hrudna a brusna aor-
ta najviac prispievaju k tlmeniu vzostupu TK
pocas ejekcie lavej komory (Farsky, 2009).
Preto je aortdlna PWYV (pulse wave velocity
— rychlost’ $irenia tlakovej viny) najsilnejsim
anezavislymprediktoromkardiovaskuldrnych
a cerebrovaskularnych komplikacii v r6znych
populaciach.

Srdcovou aktivitou dochadza pri vypudeni
krvi do aorty k vzniku tlakovej (ejekcnej)
viny, ktora smeruje do periférie. Z periférie sa
odraza spat’. Tato odrazena (vracajica sa, re-
trogradna) vlna sa stretdva s d’alSou vypu-
denou ejekénou vlnou. A sumaéciou tychto
dvoch vin - ejekénej (forward), ktora po-
chadza z kontrakcie l'avej komory a ma an-
terogradny smer a reflektovanej (reflected)
vilny, odrazenej z periférie a ma retrogradny
smer vznikne vysledna tlakova pulzova vina
(obrazok 1).
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Yisledn tlakova krivka (Observed Pressure Wave)

Dopredna flakeva krivka (Forward Pressure Wave)

Odrazena tlakova krivka (Reflected
Pressure Wave)

Obrazok 1 Aortalna tlakova krivka ma ejekénu
zlozku, ktort vyvola ejekcia l'avej
komory(Cervenafarba—directpressure)
a odrazenu zZlozku, ktord ma retrogradny
smer (zelena farba — reflected pressure)
a pochadza hlavne z dolnej Casti tela.
Odrazena tlakova vina sa prenasa az
na suprasystolicky tlak (vySetrenie ar-
tériografom TensioMed).

Fyziologicky u mladych l'udi s pruznymi cie-
vami sa tato odrazena (reflektovana) tlakova
vlna prejavi v diastolickom TK a prispieva
tak k lepSiemu plneniu koronarneho rieciska.
Avsak u starSich I'udi alebo u I'udi s ateroskle-
roticky zmenenymi cievami st tepny tuhsie,
je vyssia periférna rezistencia,odrazena vlna
sa do aorty dostane skor (eSte v Case systoly)
a chyba v diastole. Vtedy hovorime o izo-
lovanej systolickej hypertenzii. VSeobecne
plati, ze ¢im je vysSia tuhost’ tepny, tym je
vyssia rychlost’ $irenia pulzovej viny (a tyka
sa to aj reflektovanej, retrogradnej tlakovej
vlny). Na tomto principe je postavené aj
vySetrovanie arterialnej tuhosti — vyhodnocuje
z nepriamych merani na réznych segmen-
toch periférneho arterialneho stromu (Farsky,
2009). Zmeria sa tlakova krivka z dvoch mi-
est, napr. aorta v oblasti obluka a v oblasti a.
femoralis a naslednou softwérovou transfor-
maciou pomocou tzv. transfer faktora sa z toho
da odvodit tlakova krivka z aorty. Ziskame tak

44

2012, roé. 3, €. 1

hodnoty centralneho systolického a pulzového
TK. Ked pozname vzdialenost’ medzi dvoma
bodmi a casovy rozdiel, kedy sa v nich za-

registruje pulzova vlna, vieme vypocitat’ jej
rychlost, t.j. rychlost’ Sirenia pulzovej viny
v cievnej stene — PWV (Madarasz, 2007).

SPOSOB MERANIA PWV

A A B

A. femoralis A. FEMORALIS

" At Easové oneskorenie

PWV = Distance (Ad)/ Time delay = (At m/sec)

Obrazok 2 Spdsob merania rychlosti Sirenia
pulzovej viny. A — dopredna vina,
B—odrazenavlna,At—Casovéones-
korenie, Ad — diZka tseku cievy

PWYV =vzdialenost’ v metroch/¢as v sekundach

(m/s)

Plati, Zze ¢im vysSia je arteridlna tuhost,
tym je vyssi aj centralny systolicky TK. Ar-
terialna tuhost’ zavisi od Struktury tepien a je
v inverznom vztahu k arteridlnej distenzibi-
lite. Tepna je tym tuhSia, ¢im viac kolagénu
a menej elastinu obsahuje. Tento pomer sa
meni hlavne vekom, kedy pribuda kolagén
a straca sa elastin. Navyse periférne tepny ob-
sahuju viac svaloviny, pretoze ich hlavnou tlo-
hou je regulacia periférnej rezistencie a su
menej poddajné ako velké (konduitné) tepny
typu aorty, ktorych ulohou je umoznit' kon-
tinualny prietok krvi na perifériu. Z toho vyply-
va, ze aj systolicky aj pulzovy tlak st na peri-
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férii vyssie ako v centralnych artériach. Tomu
hovorime amplifika¢ny fenomén. Tento rozdiel
bol pozorovany ako u normotenznych, tak
u hypertenznych subjektov, pricom stredny tlak
zostava nezmeneny (Safar a Blacher, 2008).
Arterialna tuhost’ zavisi okrem veku aj od
d’alsich faktorov, ako je napr. aktudlny TK —
¢im vyssi je TK, tym vyssia je tuhost’. Vyssi ar-
terialny tlak moze byt spdsobeny aj silnejSou
ejekciou lavej komory, rychlejSou tepovou
frekvenciou, vysSSou periférnou rezistenciou
a zvysenou a skorsou reflexnou vlnou. Navyse
sa eSte uplatiiuje postupné zuzovanie arterial-
neho stromu a teda vznikajuce odrazené viny
pri vetveni jednotlivych tepien. Najvécsia
odrazena vlna vznika pri bifurkacii iliackych
tepien. Odrazena vlna potom zvySuje (aug-
mentuje) TK v aorte (Farsky, 2009).

Periférna rezistencia moze byt zvySend uz
v prvej faze vyvoja aterosklerozy, v Stadiu
endotelialnej dysfunkcie, teda aj u mladsich
jedincov. Pomocou arterialneho stiffnessu sa
z centralnej tlakovej krivky vypocitava tzv.
augmentacny index (Aix). Jeho zvySena hod-
nota signalizuje zvySené riziko vyvoja d’alsich
faz aterosklerotického procesu (tabul’ka 1)
(Madarasz, 2007).

Tabul'ka 1 Normalne hodnoty PWV a Aix sta-
novené vyrobcom pristroja Arterio
graph (Madarasz, 2007)

NORMATIVA NAMERANYCH VYSLEDKOV POMOCOU ARTERIOGRAPHU

Aix na a. brachialis P WV na aorte
e 50 optimalna i optimélna
menej ako —-30% hodnota | Menel ako 7 m/s hodnota
G A normalna A normélna
medzi -30% a -10% e medzi 7m/s a 9,7 m/s e
medzi-10% a +10% | 2" medzig 7 misa12mis | 2V
hodnota hodnota

jednoznacne jednoznacne
patologicka

hodnota

nad +10%

patologicka nad 12 m/s
hodnota
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Augmecntacny index je definovany ako po-
diel medzi vel'kost'ou systolickej augmentacie
reflektovanou vinou a pulzovym tlakom a je
vyjadreny v % (obrazok 3).

SP
P /- : AP
1
Alx = (A PIPP)x100
Pressure
(mmHg)
DP
T, T, T, Incisura
«—ED—
Time (msec)
Obrazok 3 Analyzovatelné parametre ne-
invazivnym spdsobom  ziska-
nej pulzovej viny. TO — cas

zaCiatku vlnovej krivky, TI
- trvanie vlny od Startu po
prvy vrchol krivky, T2 - trvanie
viny od S$tartu k druhému vr-
cholu (sekundarna, odra-
zend vlna), ED
viny po uzatvorenia aortalnej
chlopne (incisura), SP - central-

ny aortalny systolicky tlak, DP

trvanie

- centralny aortalny diastolicky
tlak, P1 - vyskovy rozdiel medzi
minimalnym tlakom a tlakom
pri vrchole T1, AP -augmentécia
(zvysenie) (AP) — rozdiel medzi
maximalnym tlakom (centralny
aortalny systolicky tlak a tlaku
P1), PP - Pulse pressure = pulzny
tlak, Aix - augmentacny index.
(Madarasz, 2007).

Augmentacia v systole je vyjadrena ako roz-
diel amplitid medzi druhou reflektovanou
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vlnou P2 a prvou ejekénou vinou P1:
Aix = P2 — P1/ pulzovy TK x 100 %

Fyziologicky ma P2 niz§iu amplitddu ako P1
a preto hodnoty Aix sa pohybuju v zapornych
¢islach, napr. — 60%. S postupnym tuhnutim
tepien, obyCajne aj s postupujucim vekom,
a hlavne pri naraste periférnej rezistencie, sa
zosiliiuje odrazena vlna, ¢im stupa hodnota P2
a hodnota Aix je menej zaporna resp. sa stava
pozitivnou (Farsky, 2009; Madarasz, 2007).
V pritomnosti aterosklerozy je zvysené PWV
aj Aix. V stadiu endotelovej dysfunkcie je
zvysené Aix (Illyés, 2005).

VySetrenie arterialneho stiffness pri-
strojom ,,Tensiomed ARTERIOGRAPH*

Arteriograf TensioMed (Mad’arsko) je relativ-
ne najmladsim pristrojom, ktory umoziuje
velmi rychle a jednoduché vySetrenie tak
PWV ako aj Aix. ManZeta, podobna ako
pri beznom merani tlaku, sa nasadi na ra-
meno a funguje ako senzor. Po zmerani TK
sa manzeta natlakuje najmenej o 35 mmHg
nad aktudlny systolicky TK a pri zastavenom
toku krvi sa na hornom okraji manzety vyt-
vori akoby membrana v a. brachialis, na ktora
sa prenaSaju obe systolické viny (P1, P2)
a diastolicka vlna (P3). Tieto zmeny tlaku
vyvolaji v manzete vel'mi malé objemovo-
tlakové zmeny, ktoré sa zaregistrujii vysoko
citlivym tlakovym senzorom a st dalej fil-
trované a zosilnené. Pri takomto nastaveni
konduitné tepny (podkluckova, axilarna, bra-
chialna) vlastne len prenasaju centralny TK
na perifériu a tvar zaznamenanych kriviek je
odrazom centralnej hemodynamiky (Illyés,
2005). Metodda je velmi citlivd na maximal-
ny pokoj pocas vySetrenia, dokonca vo faze
registracie sa odporuca nakratko zastavit
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dychanie, pouziva sa ¢o najmenSia manzeta
(Casto detskd) a hadicka vediica od manzety
k pristroju sa nema dotykat' hrudnika, aby
tlakové signaly neovplyvnili pohyby hrud-

nika. Signaly s bezdrotovo prenasané
do pocitaca a softwarovo spracované
(obrazok 4 a 5).
VLNA Z REFLEXIE
PRVA VLNA
1
/7“\
E MANZETA JE NAFUKNUTA
NA SUPRASYSTOLICKY

TLAK (S+35 torr)

% SENZOR V

MANZETE
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Obrazok 4 Princip Cinnosti pristroja ,,Arte-
riograph (Madarasz, 2007)

Aix brachial: -12.94 %
27.08%

ED:
RT:

310 ms
129 ms

PWVao: B70m/s
SDpyyso: 087 mis

/\/ ‘\ ‘ ‘
J[ \v’_\ ‘ \.,—\ ‘;‘ ,

N
200 ms/em

$BPao: 128,14 mmHg
Aix aortic:
* RT 835
® ED

\A

{ |

Obrazok 5 Tlakova krivka ziskana pri
vysetreni arteriografom

(Illyés, 2005)

Okrem kriviek a nameranych veli¢in (bra-
chialny Aix, PWV ao, ejekény ¢as ED, cas
zaciatku odrazenej viny RT, index systolicke;j
a diastolickej plochy) sa tak ziskaju vypocitané
parametre (aortalny Aix, centralny systolicky
TK, aortalny TK). Doélezita je automaticka
kontrola kvality zaznamu, ked sa vyhodno-
cuje SD medzi jednotlivymi cyklami. Pre
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vypocet PWV je potrebné zmerat’ vzdialenost’
jugulum-symfyza. Presnost metody bola
validizovana vo viacerych Studiach. Na-
posledy Baulmann et al. (2008) preukazali,
ze reprodukovatelnost’ a variabilita je pri
vySetreni PWYV artériografom vyssia ako pri
aplanacnej a piezoelektrickej metdde. Pri po-
rovnani vysledkov aplanacnej metody s arte-

riografom hodnoty Aix tesne korelovali.

Standardizacia
tuhosti

vySetrenia  arterialnej

Pri vySetrovani arterialnej tuhosti je potrebné
dodrziavat' niektoré pravidla, podobne ako
pri vysetreni TK (Bortel, 2002; Laurent et al.,
2007):

* vySetrenie pri izbovej teplote (22+/-1°C), po
10 min oddychu vySetrovanej osoby

* 3 hod. pred vysetrenim nefajcit’, nejest a ne-
pit’ napoje s obsahom kofeinu

* 10 hod pred vySetrenim nemd vySetrovana
osoba pit’ napoj s obsahom alkoholu

* pocas vySetrenia nema vySetrovand o0so-
ba zaspat’ (v noci pocas spanku sa tepny
rozsiruju a tuhost’ sa zvysuje), ani rozpravat’

* preferuje sa vySetrenie v I'ahu, v pokojnom,
tichom prostredi, je vSak mozné aj vysetrenie
v sede

» pri opakovani sa vySetrenie ma vykonat
v rovnaki dennu dobu (diurndlna zavislost
bola potvrdena) a pri rovnakej polohe

* u 0s0b arterialnou tuhost'ou charakteru bie-
leho plasta, ktora ide spolu so situacnou hy-
pertenziou, je vySetrenie potrebné viackrat
opakovat’

* je potrebné brat’ do tivahy zavislost vysetreni
na aktudlnom TK, pri vysokom tlaku — (pocas
vySetrenia sa niekedy odporica vysetrenie
zopakovat’ po lie¢be a znizeni TK do normal-
nych hodnot)
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¢ poruchy rytmu a prili$ rychly alebo pomaly
tep moézu nepriaznivo ovplyvnit vysledky,
niektoré vySetrenia nie su dokonca mozné

* je potrebné brat’ do uvahy aj vplyv konkomi-
tantnej farmakoterapie, napr. nitratov (Farsky,
2009; Illyés, 2005).

Vplyv Zivotného Stylu a liecby na parame-
tre arteridlnej tuhosti

Arteridlna tuhost sa meni nielen s vekom,
ale aj v zavislosti od Zivotného Stylu a pri-
tomnej farmakoterapie. ZvySené parame-

tre sa vyskytuju pri chybani fyzickej
aktivity, obezite, fajéeni, zvySenej akti-
vite sympatika, hypercholesterolémii,

a naopak zlepsuju sa pri redukcii hmotnosti,
zvySenej fyzickej aktivite, nizkom prijme
sodika, zvySenom prijme omega-3 mastnych
kyselin a u zien po menopauze pri ndhradnej
hormonalne;j terapii (Laurent et al., 2007).
Zvysenu tuhost’ st schopné redukovat” mnohé
lieky, ktoré sa pouzivaju pri liecbe hyperten-
zie, srdcového zlyhania, dyslipidémie — avsak
miera ich ucinku je rozdielna.

Klinicky vyznam vySetrovania arterialnej
tuhosti

Hlavny vyznam vySetrovania arteridlnej
tuhosti u pacientov s hypertenziou spociva
v tom, ze sa preukazala jej vysoka pre-
diktivna hodnota pre vznik kardiovasku-
larnych  komplikacii,  kardiovaskularnej
i celkovej mortality (Laurent et al., 2001;
Boutouyrie et al., 2002; Laurent et al., 2006;
Thanassoulis et al., 2012). Hodnoty PWV >
12 m/s u 0s6b stredného veku st ekvivalentom
poskodenia cielovych organov podobne ako
hypertrofia 'avej komory alebo IMT na a. ca-
rotis > 0,9 mm, a to aj pri chybani akychkol-
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vek klinickych priznakov (Guidelines for
Management of Arterial Hypertension, 2007).
Centralny Aix a pulzovy TK, ziskany bud’ pria-
mo karotickou tonometriou alebo nepriamo
z periférnych tepien prostrednictvom trans-
fer faktora,
diktormi celkovej mortality u pacientov
s renalnym poskodenim (London et al., 2001;
Safar et al., 2002) a kardiovaskularnych
prihod u pacientov indikovanych ku ko-
ronarnej intervencii (Weber et al., 2005; Chiri-
nos et al., 2005). V longitudinalnej populacnej
studii STRONG bol centralny pulzovy TK vo
vyzanmnejSom vztahu k cievnej hypertrofii,

su takisto nezavislymi pre-

rozsahu aterosklerozy a kardiovaskuldrnym
prihodam ako brachialny TK (Roman et al.,
2007). Nalezy svedciace pre zvysSenu arterial-
nu tuhost by nemali zostat’ nepovSimnuté
a ich vyznam obmedzeny len na predpovednu
hodnotu. Naopak, mali by vstupovat do ro-
zhodovacieho procesu v klinickej medicine.
Maju byt imperativom k aktivnejSej az agre-
sivnej liecbe nielen hypertenzie, ale aj sprie-
vodnej dyslipoproteinémie, metabolického
syndromu a pod. i k u¢innému atakovaniu
vSetkych ovplyvnitelnych rizikovych fakto-
rov ateroskler6zy (Farsky, 2009).

Vysetrenie rychlosti pulzovej viny (PWYV)
bolo zaradené medzi hlavné diagnostické pro-
cedury po prijati novych odportacani Europ-
skej hypertenziologickej spolo¢nosti v Mi-
lane r. 2007 (Guidelines for Management of
Arterial Hypertension, 2007). Podl'a tychto
odportcani stanovili postup hlavnych diag-
nostickych kritérii na identifikaciu pacientov
s vysokym event. vel'mi vysokym rizikom
kardiovaskularnej (a tym aj cerebrovasku-
larnej) prihody:

» Systolicky TK > 180 mmHg a/alebo dia-
stolicky TK > 110 mmHg

* Systolicky TK > 160 mmHg spolu s nizkym
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diastolickym TK (< 70 mmHg)

* diabetes mellitus

* metabolicky syndrom

* > 3 kardiovaskularnych rizikovych faktorov
* pritomnost’ jedného alebo viac z nasledu-
jucich organovych poskodeni:

* hypertrofia l'avej komory preukdzana pomo-
cou EKG alebo ECHO

* USG preukazané zhrubnutie cievnej steny
(intima media) a. carotis nebo plak

* zvySeny arteridlny stiffness

* zvySena hladina sérového kreatininu

* znizena glomerularna filtracia alebo klirensu
kreatininu

 mikroalbuminuria alebo proteintria

* preukdzané kardiovaskularne alebo oblicko-
vé ochorenie

Ako vyplyva z uvedeného, medzi hodnotiace
kritéria bol zaradeny aj zvySeny arteridlny
stiffness (Mancia et al., 2007).

Tabulka 2 je suhrnom moznych metod
pouzitelnych ~ k  uréeniu  organového
poskodenia v kardiovaskularnych
a cerebrovaskularnych ochoreni, ktoré su
uznané ESC/ESH z roku 2007 (Mancia et al.,
2007).

ramci

Prediktivna hodnota

Marker kardi kularnych | Dostup ' | Nakladnost'
prihod

EKG ++ +H+ +
echokardiografia +H+ +H+ ++

IMT +H+ e s
arterialny stiffness (PWV) ++ + ++
index ¢lenok/rameno + ++ +
obsah kalcia v a.

+ + e+t

coronaris

zloZenie kardialnych/

? + ++
vaskularnych tkaniv
markery obehového

? + ++
kolagénu
endotelidina dyfunkcia ++ + 4+
|ézie bielej hmoty mozgu ? ++ +Ht
GF, klirens kreatitinu +++ 4 +
mikroalbumintria +++ 4 T
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Na tabulke publikovanej v doporuc¢eni ESC/
ESH vidiet, Ze urcenie ,arterial stiffness*
meranim PWV je metodou s vel'kou prediktiv-
nou hodnotou pre vznik kardiovaskularnych
a cerebrovaskularnych komplikacii vedtcich
k invalidizacii a celkovej mortalite. VySetrenie
arterialneho stiffnessu by malo byt’ d’alSim zo
Standardne sledovanych rizikovych faktorov
cerebrovaskularnych ochoreni.

Zaver

Pacienti, ktori prekonali TIA alebo ische-
micka CMP, by mali mat’ vySetrenu aortu,
koronarne, extrakranidlne a intrakranialne ar-
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PREVENCIA VENOZNEHO TROMBOEMBOLIZMU V NEMOCNICNEJ
STAROSTLIVOSTI: POZNATKY Z OBSERVACNYCH STUDII
V SLOVENSKOM A MEDZINARODNOM KONTEXTE

PREVENTION OF VENOUS THROMBOEMBOLISM IN THE HOSPITAL CARE:
THE FINDINGS FROM OBSERVATION STUDIES IN SLOVAK

AND INTERNATIONAL CONTEXT
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Suhrn: Riziko vendzneho tromboembolizmu (VTE) méd 49% pacientov hospitalizovanych
v slovenskych nemocniciach (n = 2 263), menej pacienti internych (37%) nez chirurgickych
(63%) oddeleni. Primerant tromboprofylaxiu (ACCP 2004) dostava 47% pacientov internych
a 77% pacientov chirurgickych oddeleni so znamym rizikom VTE. Slovenski ortopedicki chirur-
govia akceptuju odporucané Standardy tromboprofylaxie u 97% pripadov velkych ortopedickych
vykonov. Trvanie naslednej posthospitalizacnej tromboprofylaxie je vSak Casto suboptimalne,
najmi u pacientov s vnutornymi chorobami. Kontinuita tromboprofylaxie v ambulantnej sta-
rostlivosti nardza na objektivne i subjektivne prekazky. Dennik pacienta je uzito¢ny nastroj na
zlepSenie adherencie k domacemu rezimu profylaxie. Tromboprofylaxia (mechanicka a farma-
kologickd), suc klinicky i ekonomicky vysoko efektivna, zostava jednym z najlepsich opatreni
v zaujme pacientovej bezpecnosti pocas hospitalizacie i po nej. Nemocnice aj ambulantné zaria-
denia by mali posilnit’ svoje pracovné Standardy starostlivosti o pacientov s rizikom VTE.

KUlucové slova: vendzny tromboembolizmus, riziko, tromboprofylaxia, nemocni¢na starostlivost,
observacné studie.

Summary: Risk of venous thromboembolism (VTE) is present in 49% patients hospitalized in
Slovak hospitals (n = 2 263), less in internal medicine patients (37%), more in surgery patients
(63%). Appropriate thromboprophylaxis (ACCP 2004) receives 47% internal medicine patients
and 77% surgery patients with known VTE risk. Slovak orthopedic surgeons do accept the reco-
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mmended thromboprofylactic standards in 97% cases of major orthopedic surgeries. Duration
of further thromboprophylaxis in posthospital care is however often suboptimal, especially in

patients with medical conditions. Continuation of thromboprophylaxis in out-patient care faces
objective and subjective burdens. Patient diary is an useful instrument to improve the adherence
to home based prophylaxis. Thromboprophylaxis (the mechanical and the pharmaceutical one),
beeing highly clinically and economicylly effective, remains one of the best preventive actions in
the sake of patient safety during hospital stay and afterthat. The hospitals as well as out-patient

facilities should strenghten their working standards in dealing with patients at risk of VTE.

Keywords: venous thromboembolism, risk, thromboprophylaxis, hospital care, observation

studies.

Uvod

Venozny tromboembolizmus (VTE) vyznam-
ne prispieva k morbidite, mortalite a nakla-
dovosti pacientov hospitalizovanych pre na-
lichavé interné alebo chirurgické ochore-
nia (Tapson et al., 2007; Stvrtinova, 2008).
Okrem akutneho rizika smrti (pI'icna embolia
zapri¢ini 5 - 10% umrti hospitalizovanych pa-
cientov) znamena VTE aj riziko neprijem-
nych neskorych nasledkov - posttrombotic-
kého syndromu a pl'icnej hypertenzie. Vsetky
tieto komplikacie st finan¢ne vel'mi nakladné.
Venodzna tromboembdlia je ale zaroven ochore-
nie, ktorému sa dnes da ucinne predchadzat’
(Remkova, 2002; Geerts et al., 2004; Geerts et
al, 2008). Pouzivanim spravnej profylaxie sa
da predist’ mnohym komplikdciam a umrtiam
v dosledku VTE, hoci mnohé $tudie ukazali,
ze pouzivanie profylaxie u hospitalizovanych
pacientov je stale sub-optimalne (Tapson et
al., 2007; Warwick et al., 2007; Cohen et al.,
2008; Bergqvist et al., 2009). Nedostatocné
uvedomenie si rizika VTE je pravdepodobne
jednou z hlavnych pri¢in rozporu medzi doka-
zovou medicinou (Evidence Based Medicine,
EBM) a realnou praxou.

Veno6zny tromboembolizmus je Castokrat kli-
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nicky tichy a tazko sa diagnostikuje. Jeho
riziko sa Casto podhodnocuje, preto mnohi
pacienti nedostani primeranti trombopro-
fylaxiu. Pritom podanie ucinnej profylaxie
VTE by znamenalo zabranenie mnohym
zavaznym prihodam a umrtiam. Medzinarod-
né odporucania pre prevenciu VTE st pub-
likované (Clagett et al., 1992; Geerts et al.,
2004; Nicolaides et al., 2006; Geerts et al.,
2008), ale v klinickej praxi sa profylaxia
VTE pravdepodobne nevyuziva v dostatocne;j
miere. Nie st dostupné ani presnejSie Udaje
o proporcii rizikovych pacientov, ktori by
pocas hospitalizacie mali dostavat VTE pro-
fylaxiu. Naliechava potreba poznat odpovede
na tieto otazky stala pri zrode prvého global-
neho projektu nemocniénej tromboprofylaxie.

Metodika a vysledky

ENDORSE (Epidemiologic International Day
for the Evaluation of Patients at Risk for Ve-
nous Thromboembolism in the Acute Hospital
Care Setting) bola multinarodna, observacna,
prierezova (cross-sectional) kohortova studia.
Jej cielom bolo zistit' prevalenciu rizika
vendzneho tromboembolizmu (VTE) v pod-
mienkach Standardnej akutnej hospitalizacie
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a urCit’ podiel rizikovych pacientov, ktori do-
stavaju ucinnu profylaxiu (Cohen et al., 2008).
Projekt riadila nezavisla vyskumna spolo¢nost’
Center for Outcomes Research, University of
Massachusetts Medical School.

Kedze cielovou populaciou projektu boli hos-
pitalizovani pacienti, Stidia sa uskutocnila
v nemocniciach s viac ako 50 nemocni¢nymi
16zkami, ktoré prijimaju pacientov na lieCbu
akutnych internych ochoreni a pre exacer-
baciu chronickych stavov a zaroven rutinne
vykonavaju velké chirurgické operacie. Ne-
mocnice neposkytujuce nalichavu starostlivost’
alebo uzko Specializované, boli z casti vo-
pred vyradené. Participujuce nemocnice boli
selektované ndhodnym vyberom z exten-
zivneho zoznamu nemocnic prislusnej krajiny.
Stadia sa uskutoénila na tych nemocniénych
oddeleniach, ktoré sa staraji o aktitne interné
alebo chirurgické stavy (vopred vylucena bola
ucast’ oddeleni psychiatrie, pediatriec, ORL,
dermatologie, alkoholovej a liekovej zavis-
losti, rehabilitacie, akutneho prijmu, porod-
nice a paliativnej starostlivosti o chronicky
chorych). Do projektu boli zaradeni vSetci
pacienti nad 40 rokov prijati na interné od-
delenie alebo pacienti nad 18 rokov prijati na
chirurgické oddelenie. Z analyzy boli vopred
vyluceni pacienti, ktorych primarnym dévo-
dom hospitalizacie bola liecba VTE, ako aj
pacienti, ktori odmietli podpisat’ informovany
stihlas (CIOMS 2002) alebo ich chorobopis
nebol dostupny. Z chorobopisov pacientov sa
zaznamenali do protokolu relevantné udaje
0 osobnej anamnéze, si¢asnom zdravotnom
stave, type operacie, iniciacii a type VTE pro-
fylaxie. Riziko VTE a jej profylaxia sa hodno-
tili podla kritérii ACCP (American College of
Chest Physicians) (Geerts et al., 2004).
Celkovy pocet hodnotenych pacientov z 358
nemocnic v 32 zucastnenych krajindch piatich
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kontinentov bol 68 183 (tabulka 1), pocet
pacientov z deviatich slovenskych nemocnic
bol 2 263 (Gaspar, 2008). Pre porovnanie sa
v tabul’ke nachadzaju aj pocty pacientov z kra-
jin priamo susediacich so Slovenskom, ktoré sa
§tadie zacastnili (Cesko, Mad’arsko, Pol'sko).
Podra kritérii ACCP (Geerts et al., 2004) malo
riziko VTE spolu 35 329 (52%) pacientov
(Cohen et al., 2008). Nie vsetci rizikovi pa-
cienti dostali tromboprofylaxiu (57%) a len
kazdy druhy pacient s rizikom VTE dostal
v nemocnici taka tromboprofylaxiu, ktora
spliia parametre ACCP (50%).

Rizikovost’ slovenskych pacientov bola
o nieco priaznivejSia (49%), pricom 19 z 32
krajin malo vyssi podiel rizikovych pacientov
ako Slovensko. S proporciami 73% (akékol'vek
tromboprofylaxia) a 64% (ACCP profylaxia)
je Slovensko v tychto ukazovatel'och lepsie
ako celosvetovy priemer a predstihuje aj
vsetky susediace krajiny.

Tabulka 1 Riziko a profylaxia VTE pacientov
internych a chirurgickych oddeleni

Pocet/ (%) <
Podet | Podet/(%) | rizkovjch Prf’zflf;/ (Cf]’)
" vSetkych pacientov | pacientov, ktori zwovych
Krajina , . ) pacientov, ktori
hodnotenych | s rizikom dostali dostaliprofylaxiu
pacientov VTE akukolvek .
‘ profylaxiu VTE VTE podfa ACCP
Cesko 2 334 1069 (46%) | 757 (711%) 647 (61%)
Madarsko 1300 501 (39%) 306 (61%) 294 (59%)
Polsko 2 673 1111 (42%) | 643 (58%) 575 (52%)
Slovensko 2263 1098 (49%) | 797 (73%) 704 (64%)
vSetkych
! 68183 | 35329 (52%) | 20028 (57%) 17732 (50%)
32 krajin

Pacienti hospitalizovani pre vniitorné ochore-
nie na internych oddeleniach mali iné propor-
cie rizikovosti a tromboprofylaxie ako pacien-
ti chirurgickych oddeleni (Cohen et al., 2008).
Pacientov internych oddeleni (tabul’ka 2) bolo
37 356 (55%) a riziko VTE malo 15 487
z nich (42%). Tromboprofylaxiu s parametra-
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mi ACCP dostalo 40% internych pacientov
s rozpoznanym rizikom VTE. Rizikovost’
pacientov slovenskych internych oddeleni
(37%) sa od globalneho priemeru prili§ nelisi,
ale percento tromboprofylaxie je vyssie (47%)
nez je celkovy priemer (40%).

Tabul’ka 2 Riziko a profylaxia VTE pacientov
internych oddeleni.

Pocet Pocet (%) | Pocet (%)rizikovych | Pocet (%) rizikovych
Kraiina hodnotenych | pacientov | pacientov, ktori dostali | pacientov, ktor
I internistickych | srizikom | akukolvek profylaxiu | dostali profylaxiu
pacientov VTE VTE VTE podfa ACCP
Cesko 1389 478 (34%) 259 (54%) 210 (44%)
Madarsko 865 266 (31%) 86 (32%) 75 (28%)
Polsko 1581 514 (33%) 239 (46%) 179 (35%)
Slovensko 1260 462 (37%) 280 (61%) 27 (47%)
vietkych
3735 | 15487 (42%) 7419 (48%) 6119 (40%)
32 krajin

Chirurgickych pacientov (tabul’ka 3) bolo 30
827 (45%) a 19 842 z nich (64%) malo riziko
VTE. Tito pacienti maju sice vysSie riziko
VTE, ale aj vyssi podiel efektivnej trombo-
profylaxie (59%) nez pacienti internych od-
deleni. Rizikovost slovenskych chirurgickych
pacientov (63%) je totozna s celosvetovym
priemerom, ale percento realizovanej pro-
fylaxie podl'a ACCP je vyssSie (77%) nez je
globalny priemer (59%).

Tabul’ka 3 Riziko a profylaxia VTE pacientov
chirurgickych oddeleni.

Pocet Pocet (%) | Pocet (%) rizikovych | Pocet (%) rizikovych
Kraiina hodnotenych | pacientov | pacientov, ktori dostali |  pacientov, ktor
I chirurgickych | s rizikom akukolvek profylaxiu | dostali profylaxiu
pacientov VTE VTE VTE podla ACCP
Cesko 945 591 (63%) 498 (84%) 437 (74%)
Madarsko 435 235 (58%) 220 (87%) 219 (87%)
Polsko 1092 597 (55%) 404 (68%) 396 (66%)
Slovensko 1003 636 (63%) 517 (81%) 487 (77%)
vdetkych
) 30 827 19 842 (64%) 12 609 (64%) 11613 (59%)
32 krajin

Grafickd rekapitulacia hlavnych vysledkov
slovenskej Casti Studovanej populacie (n = 2

55

2012, ro¢. 3, ¢. 2

263) je na obrazku 1. Polovica (49%) vSetkych
hospitalizovanych pacientov (na internych aj
chirurgickych oddeleniach) ma dokazatelne
riziko tromboembolie. Z nich len necelé dve
tretiny dostant efektivnu tromboprofylaxiu
(64%). Prevalencia rizika VTE u chirurgic-
kych pacientov (63%) je takmer dvojnasobna
v porovnani s pacientmi hospitalizovanymi
na internych oddeleniach (37%). Efektivnu
tromboprofylaxiu dostavaju tri Stvrtiny (77%)
rizikovych pacientov chirurgickych oddeleni
a sotva polovica (47%) rizikovych pacientov
internych oddeleni.

vsetci
slovenski pacienti
(n=2263)

pacienti
chirurgickych oddeleni
(n=1003)

63 % ma riziko VTE 37 % ma riziko VTE

—t—

77 % dostava profylaxiu
podla ACCP

47% dostava profylaxiu
podfa ACCP
Obrazok 1 Riziko a profylaxia VTE sloven-
skych pacientov

Hoci chirurgické odbory vo vSeobecnosti ovel'a
viac pouzivaju tromboprofylaxiu nez interna
medicina, st vel'ké rozdiely medzi ortopedic-
kou a urazovou chirurgiou, abdominalnou chi-
rurgiou a urologickou chirurgiou (Cohen et al.,
2008). Kym v ortopédii sa pouziva odporicana
tromboprofylaxia vo viac ako 80% pripadov,
v brusnej chirurgii je to len okolo 60% a v uro-
logii eSte menej (pod 50%). Na internych od-
deleniach st na tom z hl'adiska profylaxie VTE
relativne najlepSie plicne a srdcové choroby
(okolo 40%). Pacienti po mozgove]j apoplexii
dostant odporti¢anti troboprofylaxiu len v 25%
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pripadov (obrazok 2).
bedrové a kolennd ndhrada
fraktira femuru

chirurgia Zalidka

intestinina chirurgia

- B chirurgia
urolégia

Dinterna

akltne respiracné ochorenie
akutne srdcové Zyhanie
plticna infekcia

mozgova ischémia

02

04 06 08 01 00
Obrazok 2 Pouzivanie tromboprofylaxie pri
rozli¢nych chirurgickych a inter-

nych stavoch

Multinarodna  paneuropska longitudinalna
observacna studia ETHOS (Evaluation of dura-
tion of Thromboembolis prophylaxis after ma-
jor Orthopedic Surgery) mala za ciel’ porovnat’
realnu tromboprofylaxiu po jej hospitalizacnej
iniciacii u pacientov po velkej ortopedickej
operacii vo¢i odporacaniam (ACCP 2004),
zistit’ akceptaciu tychto odporacani lekarmi,
ako aj adherenciu pacientov k predpisanej
tromboprofylaxii. Do tejto S$tudie boli pri
prepusteni z nemocnice zaradeni dospeli pa-
cienti, ktori sa v predoslych 6 tyzdioch pod-
robili operécii pre fraktiru krcka stehnovej
kosti (HFS — Hip Fracture Surgery), elektivnu
artroplastiku bedrového kibu (THA — Total
Hip Arthroplasty) alebo kolenného kibu (KA
— Knee Arthroplasty). Pocas hospitalizacie
dostali tito pacienti efektivnu VTE profylaxiu
v jednom zo 161 ortopedickych a traumato-
logickych oddeleni zo 17 eurdpskych krajin
vratane Slovenska. Z extenzivneho zoznamu
oddeleni vypadli tie, ktoré vykonavaji menej
nez 50 velkych operacii za rok. Zoznam po-
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tencialnych rieSitel'skych oddeleni validoval
principidlny investigator Stadie a nezavisla
CRO vykonala ich randomizaciu. Nabor pa-
cientov bol konzekutivny a kompetitivny do
dosiahnutia kritickej velkosti pre Statisticku
vypovednost’ (Bergqvist et al., 2009).

Do studijnej dokumentécie sa zaznamenali re-
levantné anamnestické a klinické udaje, pricom
doraz sa kladol na presnu evidenciu nielen
predpisanej, ale aj realne podanej tromboprofy-
laxie. Pri prepusteni z nemocnice dostal pacient
dennik na zaznamenavanie svojej skutocne
podanej tromboprofylaxie. Profylaxia bola
v stulade s ACCP 2004, ak trvala najmenej 28
dni po operacii krcka stehnovej kosti alebo
bedrového kibu, a najmenej 10 dni po operacii
kolenného kibu. Udaje z pacientovho dennika
sa vyzbierali za 6 tyzdiiov po jeho prepusteni
z nemocnice. Zo 4 388 pacientov prepustenych
z nemocnice poskytlo vyhodnotiteIné denné
zaznamy 3 939 pacientov.

Skutocné trvanie profylaxie po prepusteni
z nemocnice bolo v stlade s odporacaniami
ACCP 2004 u 89% pacientov po artroplastike
kolenného kibu (KA), u 61% pacientov po
artroplastike bedrového kibu (THA) a u 55%
pacientov po operacii fraktiry krcka stehnovej
kosti (HFS) (obrazok 3).

KA

THAH FS

|0 % suladu's ACCP 2004 (n=3939) |

Obrazok 3 Sulad VTE profylaxie s ACCP
2004 pri jednotlivych typoch or-
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topedickych operacii

Medzi jednotlivym eurdpskymi krajinami boli
vyrazné rozdiely, najnizsie podiely profylaxie
pod 30% zaznamenali Gruzinsko (G), Rusko
a Velka Britania (VB). Ukrajina a Svédsko
dosiahli menej ako 40%-nt uroven profy-
laxie. Slovensko spolu s Pol'skom, Gréckom,
Rakuskom a Belgickom patrilo jednoznacne
medzi krajiny s najvyssim suladom (nad 90%)
s odporucaniami ACCP 2004 (obrazok 4).

100

B G P S
:Z E s A mE E L
Loy g A 5 L K [o]
e Bkl S8 Kw |
= H s U
far e CRECERn B
o K R 0 u
2 &l B v K S R O K
Q4 S A o K N o
K K 1 (9] I S g U
R g s v A K
2y K f a1 \E/ R
0 s 0 4 3 s B 3\ 5
(=140 n=189  n=193 n=174 n=100 n=228 n=162 n=193 n=317 =154 =172 n=341 n=475 (n=402) =97 n=413 n=189
adekvatnost s KA THA HFS spolu
2004 ACCP n=983 n=2,023 n=933 n=3939
ano, n (%) 72(887)  1231(609)  517(554) 2,620 (66.5)
nie, n (%) M3 792(39) 416 (446) 1319.(33.5)

Obrazok 4 Parametre suladu s ACCP 2004
v jednotlivych krajinach

Farmakologické profylaxia (obrazok 5) trvala
v priemere 29 dni po artroplastike kolenn¢ho
kibu (KA), 28 dni po artroplastike bedrového
kibu (THA) a 29 dni po operacii pre fraktiru
krcka stehnovej kosti (HFS). Rozdiely medzi
trvanim profylaxie podla ACCP odporucania
realnou praxou boli sposobené¢ bud
neadekvatnou preskripciou profylaxie (87%
pripadov), alebo zlyhanim pacientovej adhe-
rencie k predpisanej liecbe (13% pripadov). Pri
prepusteni z nemocnice dostalo 79% pacientov
predpis na farmakologicku tromboprofylaxiu,
21% pacientov takyto predpis nedostalo. Stred-
na pozadovana dizka trvania predpisom in-

a

dikovanej profylaxie pri prepusteni z nemoc-
nice bola 24 dni. Mechanickli tromboprofy-
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laxiu dostal pri prepusteni kazdy druhy pacient.

dni

priemer

Austria Belarus Belguim Bulgaria Croatia Ge orgia Greece Hungarithuania Poland PortugalRomania Russia §lovakiaSi eden Ukraine United
(n=169) (n=138) (n=188) (n=189) (n=172) [n=100) (n=222) (n=158) (n=193) (n=313) (n=148) (n=339) (n=454) ("=3%7) (n=07) (n=406) kingdom

(n=182)

KA THA HFS spolu
trvaniep rofylaxie, dni n=943 n=2,018 n=914 N=3,875
priemer + SD 287+141  284+137 293+139 28.7+138
rozpty 12-159 2-12 2-75 2-159

Obrazok 5 Priemerné trvanie redlnej trombo-
profylaxie v jednotlivych krajinach

Slovensko bolo v projekte zastupené 7 pra-
coviskami, ktoré spolu poskytli 424 pacien-
tov po velkom ortopedickom operacnom
vykone. Z tohto poctu dodalo 397 (94%) pa-
cientov svoj hodnotitelny dennik o aplikacii
tromboprofylaxie v ponemocnicnom obdobi.
Rozvrstvenie slovenskych pacientov podla
typu absolvovanej operacie, ako aj d’alSie de-
mografické a klinické charakteristiky pacien-
tov (vek, pohlavie, hmotnost, vyska, BMI
a trvanie hospitalizacie) su v tabul'ke 4.

Tabul’ky 4 Pocty a charakteristiky slovenskych
pacientov podl'a typu ortopedicke;j

operacie
_KA THA (n=274) | HFS (n=30)s| polu (n=424)
(n=120)

vek (roky), priemer + SD 66,1481 | 623£107 | 768+123 | 644+108
zeny, n, (%) 72 (60) 146 (53) 23(17) 241 (57)
hmotnost (kg), p riemer+ | 855+14,1 | 787+139 | 683+16,7 79,9+ 148
SD
vySka (cm), priemer+ SD | 167,7+9,5 | 168,1+88 | 163,1+98 167,6 £9,1
BMI (kg/m?), priemer £ SD | 30548 | 27,8472 25552 284+47
BMI 230 kg/m*, n (%) 61(51) 81(30) 6(20) 148 (35)
trvanie hospitalizacie ( dni), | 14,0£4,7 14,041 13,0148 139143
priemer £ SD, (median) (14,0) (14,0) (11,5 (14,0)
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Analyzou zaznamov z dennikov pacientov
sa zistilo, ze adekvatnu tromboprofylaxiu
podla parametrov ACCP 2004 dostalo 388
(97%) slovenskych pacientov (vSetky praco-
viska, vSetky typy operacii). O zvySnych 14
neadekvatne oSetrenych pacientov sa zasluzila
bud chyba preskripcie (6 pacienti) alebo
zlyhanie samotného pacienta (8 pripadov).
Priemerné trvanie pooperacnej profylaxie
(vSetky pracoviska, vsetky typy operacii) bolo
34 dni. Priemerna pril'navost (adherencia)
pacientov k dodrziavaniu tromboprofylaxie
podla ich zdznamov z dennikov (vSetky pra-
coviskd a vSetky typy operécii) bola 93%
(tabul’ka 5).

Tabul'ka 5 Parametre suladu, trvania a adhe-
rencie podla typu operacie

KA THA HFS spolu

(n=120) | (n=274) | (n=24) | (n=402)
Silad s ACCP 2004,n (%) | 117(99) | 247(95) | 24(100) | 388(97)
celkové trvanie profylaxie od | 33,74 7,8|33,7+ 6 ,3/358+4,1|338+ 6,7
operacie po posledny zaznam | (34) (32) (36) (33)
(dni), priemer + SD, (medién)
trvanie profylaxie od dimisie | 21,74 7,7{215¢ 6,325,047 2181 6 7
pop osledny zaznam (dni), | (20) (20) (26) (20)
priemer + 8D, (median)
adherencia k preskripcii, n (%) | 101(89) | 244 (94) | 24(100) | 369 (93)
uzitie  menej ako  80% | 11(10) 15(6) 00) [26(7)
preskripcie, n (%)

Skuto¢na profylaxia v podmienkach realne-
ho Zivota mimo protokol observacnej Studie
pravdepodobne nedosahuje také
parametre, aké sa zistili v §tadii ETHOS.
Treba ju vSak sledovat’ aj v rutinnej praxi,
najmi u pacientov prepustenych z nemoc-
nice po velkom chirurgickom zakroku, ktori

idealne

maju vysoké riziko VTE. Jednou z moznosti
takéhoto sledovania je neintervencny register
operovanych pacientov, ktorych tromboprofy-
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laxia sa v ambulantnych podmienkach sleduje
aspont 30 dni. Populéciu tohto registra tvoria
za sebou nasledujuci dospeli pacienti, ktori
sa v nemocnici podrobili velkej ortopedicke;j
operacii alebo operacii nadora, pocas hospi-
talizacie dostavali efektivnu farmakologicku
prevenciu VTE a pri prepusteni z nemocnice
im lekar odporucil pokracovat’ v profylaxii
tromboembolie aj doma. Pacienti si zapisuju
do dennika podrobnosti o skutocne podane;j
injekénej profylaxii (poradovy deii po operécii,
datum podania, sposob podania, nazov lieku,
davka lieku), ako aj pripadné vynechanie ale-
bo pred¢asné ukoncenie profylaxie. Do tohto
registra operovanych pacientov sa zapojilo 73
ambulantnych lekarov Styroch odbornosti (20
ortopédov, 37 traumatologov, 12 chirurgov a 4
gynekoldgovia) z 31 okresov Slovenska, ktori
sledovali spolu 741 pacientov. Priemerny vek
pacientov bol 61,5 roka, muzov bolo v subore
48% a zien 52%. Struktiru pacientov podla
typu operacie podava tabulka 6, pricom viac
ako tretinu (35%) suboru tvorili pacienti po
endoprotéze bedrového kibu a ortopedicko-
traumatologickych pacientov bolo dohromady
91%. Podiel pacientov po operacii nadorového
ochorenia bol 8%. Z nemocnice odisli pacienti
s rozne dlhym odporuc¢anim na pokracovanie
farmakologickej profylaxie (tabulka 7).

Tabulka 6 Primarne dovody hospitalizacie
a operacie pacientov

n %
nahrada bedrového klbu 256 35
néhrada kolenného kibu 4 6
operacia kréku stehnovej kosti 10 15
operécia chrbtice 30 4
z&vazna trauma 239 32
operéacia nadoru 62 8
Iné 3 0
Spolu 741 100
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Tabulka 7 Odporucané trvanie tromboprofy-
laxie pri ukonceni hospitalizacie

Pocet dni n %
1-7dni 6 1
8- 14 dni 67 9
15-21 dni 159 22
22 -28 dni 98 13
29-35dni 339 46
viac ako 35 dni 40 5
nezname 32 4
Spolu 4 100

Vyhodnotenim udajov z dennikov pacientov
sa zistilo, Ze viac ako 4 tyzdne (viac ako 28
dni) profylaxie malo 54% pacientov, 3 az 4
tyzdne profylaxie (22 az 28 dni) dostalo 10%
pacientov, 2 az 3 tyzdne (15 az 21 dni) 22%
pacientov, 1 az 2 tyzdne (8 az 14 dni) 10% pa-
cientov a ultrakratku tromboprofylaxiu (do 7
dni) mali 2% pacientov (obrazok 6). KratSie
trvanie profylaxie oproti predpisu sa zazna-
menalo u 67 pacientov (9%).

2% 2%

54% 2%

10%

|E|nezm!me O01-7dni08-14 dni@15-21dni @22 - 28 dni Iviacak028dni|

Obrazok 6 Trvanie tromboprofylaxie podla
dennikov pacientov

Tabulka 8 sumarizuje pri¢iny 67 pripadov
predcasného ukoncenia tromboprofylaxie:
subjektivne dovody na strane pacienta boli
v 25% pripadov, v ostatnych pripadoch bol
pritomny objektivny vonkajsi faktor.
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Tabulka 8 Rozbor pripadov predéasného

ukonCenia domacej trombo-
profylaxie
n %

lekar odporucil ukongit' profylaxiu 18 27
lekar nepredpisal liek 14 21
liek nebol dostupny v lekarni 2 3
pacientovi nemal kto podat injekciu 7 10
pacient si zabudol podat injekciu 5 ;
a v profylaxii uz nepokracoval
pacient svojvolne ukongil profylaxiu, " 18
lebo nemal Ziadne taZkosti
iny dévod 9 13
Spolu 67 100

Kym na chirurgickych oddeleniach dostava
profylaxiu podla odporic¢ani ACCP 77%
slovenskych pacientov, na internych oddele-
niach je toto percento iba 47. Primeranu trom-
boprofylaxiu teda nedostdva pocas hospita-
lizacie viac ako polovica pacientov internych
oddeleni, hoci je u nich zname riziko trombo-
embolickej choroby. Nedostatok narodnych
epidemiologickych udajov bol podnetom pre
vykonanie neintervenéného multicentrického
retrospektivneho prieskumu pouZzivania pro-
fylaxie venoznej tromboembdlie u dospelych
pacientov s internymi ochoreniami v sloven-
skych nemocniciach, ktori poc¢as hospitaliza-
cie dostavali akykol'vek typ farmakologicke;j
proylaxie. Do zberového formulara (dotazni-
ka) participujuci lekari zaznamenavali tieto
udaje z pacientovej zdravotnej dokumenta-
cie: demografické ukazovatele, rizikové fak-
tory VTE, dovody hospitalizacie, typ a dizku
profylaxie, adekvatnost’ davky,
odporucanie pokracovat’ resp. nepokracovat
v podavani profylaxie aj po ukonceni hospi-
talizacie.

zvolenej

Prieskum sa uskuto¢nil v 36 okresoch Sloven-
skej republiky a pocet vSetkych participujicich
lekarov bol 78. Najviac lekarov (46) bolo
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z interného oddelenia, neurolégov bolo 17,
ostatné Specializacie (geriatri, pneumoldgovia,
anestéziologovia, onkologovia) boli menej za-
stupené. Z celkového poctu 921 hodnotenych
pacientov bolo 466 muzov (51%) a 430 Zien
(47%). Priemerny vek vsetkych pacientov bol
68 rokov, priemerny vek muzov bol 66 rokov
a priemerny vek zien 70 rokov.

Najcastejsie primarne dovody hospitalizacie
pacientov boli chronické srdcové zlyhanie
(29%), ischemicka cievna mozgova prihoda
(28%) a akutny korondrny syndrom (21%)
(obrazok 7). Najviac zastupené rizikové fak-
tory v tomto subore pacientov boli vek nad
60 rokov (65%), imobilizacia (47%), obezita
(40%), varixy s chronickou vendznou insufi-
cienciou (38%), dehydratacia (22%) a malig-
nita (13%), pricom jeden pacient mohol mat’
kumulaciu viacerych rizikovych faktorov
(obrazok 8).

chronické srdcové
zlyhanie

mozgové ischémia \28

akutny koronarny
syndrém

nadorové ochorenie 8
chronicka ob3trukcna
" 8
choroba pltic
aktne infekéné :|7
ochorenie
sepsa 4

reumaticks ochorerie | ] 1

21

O%(n=921)

Obrazok 7 Primarny dévod hospitalizacie na
internych oddeleniach
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vek nad 60 rokov ] 165
imobilizacia | ]47
obezita ] 140
chronicka venézna ir i 7—\ 38

denydratacia [T 22
malignita vanamnéze 7:| 13
VTE v anamnéze 7:| 8
trombocytéza 7:| 5
trombofilny stav 7:| 4

nefroticky syndrom []3

hormonalna terapia [12

01 53 04 56 07 5

0% (n=921)

Obrazok 8 Rizikové faktory VTE pacientov
internych oddeleni

Doba podavania tromboprofylaxie pocas
hospitalizacie (obrazok 9) bola u viac ako
polovice pacientov (53%) menej ako 10 dni,
u 38% pacientov trvala 10 az 19 dni, podiel
pacientov s dizkou profylaxie nad 30 dni je
takmer zanedbatelny (1%). Tieto zistenia
treba vnimat’ v kontexte dizky hospitalizacie,
ktora trvala u va¢siny pacientov menej ako 10
dni (48%). Hospitalizaciu v trvani 10 — 19 dni
podstupilo 42% pacientov a len 9% pacientov
zotrvalo v nemocnici dlhSie ako 20 dni.

8% 1%

38% 53%

|0 menej ako 10 dni 010 - 19 dni @20 - 29 dni B 30 - 39 dni |

Obrazok 9 Trvanie tromboprofylaxie pocas
hospitalizcie na internych odde-
leniach
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Cast  symptomatickych VTE spojenych
s hospitalizaciou sa vyskytne az po prepusteni
znemocnice. Z tohto dovodu je vel'mi dolezité
zabezpecit' kontinuitu tromboprofylaxie aj po
prepusteni z nemocni¢nej do domacej ale-
bo inej naslednej starostlivosti. U 57% pa-
cientov trvala tromboprofylaxia pocas celej
hospitalizacie, u 16% sa skoncila eSte pred
prepustenim z nemocnice. Odporucanie na
pokracovanie tromboprofylaxie po prepusteni
z nemocnice dostalo 24% pacientov (obrazok
10).

3%

16%

57%

O neznama O ukonCena pocas hospitalizacie
H trva poas hospitalizacie B pokraCuje aj po hospitalizacii
Obrazok 10 Kontinuita tromboprofylaxie
pocas hospitalizacie na in-
ternych oddeleniach a po nej
Diskusia

Takmer kazdy hospitalizovany pacient ma
asponi jeden rizikovy faktor VTE a priblizne
40% hospitalizovanych pacientov ma tri alebo
viac rizikovych faktorov VTE (NICE 2008).
Najdolezitejsie rizikové faktory VTE (Rem-
kova, 2002; Geerts et al., 2008; Stvrtinova et
al., 2009) sumarizuje tabul’ka 9.
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Tabulka 9 Rizikové faktory vendzneho trom-
boembolizmu

chirurgicky vykon v celkovej anestézii (predovsetkym ortopedicka chirurgia)

trauma (velka alebo na dolnej kongatine)

prolongovana imobilizacia

maligne nadorové ochorenie (aktivne, okultné)

lietba maligneho nadoru (chemoterapia, radioterapia, hormony, inhibitory

angiogenézy)

predchadzajuca venézna trombdza a embolia

vy3si vek

cievna mozgova prihoda s parézou ¢i plégiou

Obezita

kf€ové Zily a vendzna insuficiencia

srdcové alebo respiracné zlyhanie

hormonalna antikoncepéna a substituéna lie¢ba

akUtne zapalové ochorenie ¢reva a iné zapaly, sepsa

trombofilia (vrodena alebo ziskana)

kompresia Zily (tumorom, hematémom, tepnovou anomaliou)

gravidita a Sestonedelie

akutne interné ochorenie

Sok, dehydratéacia, hyperviskozita

nefroticky syndrom

cestovanie na dlhé vzdialenosti

centralny venozny katéter

infarkt myokardu

myeloproliferativny stav

paroxyzmalna no¢na hemoglobinuria

fajcenie

Tretina vsetkych pacientov prepustenych
z americkych nemocnic je nositelom vysokého
rizika VTE (Anderson, 2005). Americka
25-ro¢na populacna stiidia z konca 20. storocia
zistila, ze celkova ro¢nd incidencia VTE je
1,17 na 1000 obyvatelov USA (Silverstein
et al., 1998). Incidencia hlbokej zilovej trom-
bozy (DVT, Deep Vein Thrombosis) u hospi-
talizovanych pacientov ma rastuci trend, hoci
az 80% tychto pacientov je asymptomatic-
kych (Stein et al., 2005). DVT je podmienujuci
alebo prispievajuci faktor 10 000 imrti v USA
ro¢ne (AHA 2004). Kolaborativny program na
vybudovanie registra pacientov s trombdzou
a hemoragiou ziskal nielen publicitu, ale aj
podporu americkej vlady (Dowling et al.,
2007; DHHS 2008).
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Vyskyt flebotrombozy je vo vnatornom
lekarstve najcastejsi u pacientov po cievnych
mozgovych prihodach (51-61%), pri srdcovom
zlyhani (45%), pri akutnom infarkte myokar-
du (16-28%) a u kriticky chorych pacientov
(Roztocil, 2003). Zavisenie procesu trombo-
genézy plticnou embodliou (PE) je ¢asto pod-
diagnostikované, a preto skutocna umrtnost’ je
vyssia ako hovoria nemocnicné statistiky. Ko-
munitné vyskumy ukazuju, Ze len jedna z pia-
tich osob zomrie bezprostredne pri PE, kym
40% o0s0b zomrie do 3 mesiacov a vela pripa-
dov fatalnej pl'icnej embolie sa zisti az autop-
siou (Heit, 2006). Vysoké percento venéznych
trombov po sebe zanechava perzistentnu
okluziu zily alebo chlopiiovli nedostatoc¢nost’.
Vysledkom je dlhodoba morbidita z posttrom-
botického syndréomu a rekurentnej trombozy.

Nahrady bedrovych a kolennych kibov (endo-
protézy) patria spolu s chirurgickym rieSenim
zlomeniny krcka stehnovej kosti medzi
najnaroc¢nejsie ortopedické zakroky, a to nielen
z pohladu operatéra, ale aj pre svoj socialno-
ekonomicky a verejno-zdravotnicky dopad.
Dopyt po nich je vysoky, su pomerne Siroko
dostupné a spotrebuvaji nemalo prostriedkov
verejného zdravotného poistenia. Vysledky
stadie ENDORSE potvrdili, ze nemocnicni
ortopédi a trazovi chirurgovia pouZzivaju
odporacanu tromboprofylaxiu u 82% pacien-
tov operovanych na fraktaru krcka femuru
a u 88% pacientov, ktori dostali totalnu en-
doprotézu bedrového alebo kolenného kibu.
Stale vSak zostava 18% prvych a 12% druhych
pacientov, ktori sii ponechani riziku venoznej
tromboembolie bez adekvatnej profylaxie.
Dolezity je aj Casovy faktor, lebo trombo-
profylaxia sa musi neprerusene aplikovat
niekol’ko tyzdiov, aby bola spolahliva.
U velkej vacsiny pacientov to prakticky zna-
mena, ze v profylaxii zapocCatej pocas hospi-
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talizacie musia pokraCovat’ aj po prepusteni
z nemocnice. Pocas hospitalizacie je dozor
nad aplikédciou tromboprofylaxie pod kontro-
lou erudovanych klinikov pracujucich spra-
vidla podla Standardnych liecebnych postu-
pov. Po prepusteni z nemocnice sa moze
stupeit kontroly znizit a do hry vstupuju
niekedy nepredvidateI'né faktory ambulant-
ného zdravotnickeho a sukromného prostredia
pacienta, vratane jeho subjektivnych postojov.
Pravidla profylaxie ven6znej tromboemboli-
zacie po vel'kej ortopedickej operacii su stano-
vené medzinarodnymi odporacaniami siedme;j
konferencie ACCP od roku 2004. Riziko VTE
trva dlhsie, nez je obvykly cas hospitalizacie,
profylaxia preto musi pokracovat’ aj po pre-
pusteni z nemocnice. Warwick et al. (2007)
zhromazdili v multinacionalnom ortopedick-
om registri udaje o pacientoch po elektivnej
totdlnej endoprotéze bedrového kibu (6 639
pacienov) a kolenného kibu (8 326 pacien-
tov). Kumulativna incidencia VTE do troch
mesiacov od operacie bola 1,7% pri bedrove;j
a2,3% pri kolennej nahrade. Priemerny ¢as do
tromboembolickej prihody bol 21,5 (£ 22,5)
dni pri bedrovej a 9,7 (= 14,1) dni pri kolen-
nej endoprotéze. U 75% pacientov s bedrovou
a 57% pacientov s kolennou nahradou sa VTE
prihoda odohrala po prepusteni z nemocnice.
Odporucantt formu profylaxie nedostavala
Stvrtina pacientov (26% po bedrovej a 27% po
kolennej endoprotéze).

Potreba prevencie vendzneho tromboebolizmu
(VTE) je davno znama. Odporacania pre pre-
venciu VTE publikovali viaceré svetové od-
borné spolocnosti, ale najviac rozpracované
a pravidelne aktualizované st odportcania
vydavané Americkou spolo¢nostou hrud-
nych lekarov (American College of Chest
Physicians), ktora v roku 2008 publiko-
vala 8. reviziu svojich odporucani (Geerts
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et al.,, 2008) (tabulka 10). Prvé slovenské
odporucané postupy pre prevenciu VTE boli
publikované v roku 2006 Slovenskou an-
giologickou spoloénostou SLS (Stvrtinova,
2000).
pouzivanie tromboprofylaxie v praxi stale nie
je adekvatne.

Napriek dostupnosti  odporucani,

Tabulka 10 Standardy tromboprofylaxie hos-
pitalizovanych pacientov podla
stupna ich rizika VTE (ACCP

2008)
Rizikovost bez Metdy
Stuper rizika VTE tromboprofylaxie .
(%) tromboprofylaxie
nizke riziko VTE <10 bez 3pecificke]
maly chirurgicky vykon mobilného tromboprofylaxie, len
pacienta skora a doérazna
interné ochorenie Uplne mobilného mobilizacia do chodze
pacienta
stredné riziko VTE 10-40 nizkomolekulovy
vacsina pacientov véeobecnej, alebo Standardny
gynekologickej a urologickej heparin v nizkych
chirurgie déavkach 2-3x
interné ochorenie pacienta denne, fondaparinux
imobilizovaného na posteli
mechanicka
stredné riziko VTE spolu tromboprofylaxia
s vysokym rizikom krvacania
vysoké riziko VTE 40-80 nizkomolekulovy
artroplastiky bedrového kibu alebo Standardny
a kolena, operécie kréku stehnovej heparin v nizkych
kosti, velky Uraz, traz miechy davkach 2 -3 x
denne, fondaparinux,
antagonista vitaminu
K(INR2-3)
mechanicka
tromboprofylaxia
vysoke riziko VTE spolu
s vysokym rizikom krvacania

Zaver

Celosvetova observacna stidia ENDORSE
priniesla prvy naozaj globalny pohlad na
riziki VTE a tromboprofylaxiu v beZnej
nemocnicnej praxi s neobvykle vel'kym rozsa-
hom (68 183 pacientov z 358 nemocnic v 32
krajinach). Potvrdilo sa, Ze riziko vendzneho
tromboembolizmu je casté, ma ho az 52%
hospitalizovanych pacientov (64% chirurgic-
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kych pacientov a 42% internych pacientov).
Hoci znacné Cast’ hospitalizovanych pacien-
tov ma riziko VTE, primerana profylaxia sa
nevyuziva dostato¢ne, dostane ju len polovica
tych pacientov, ktori by ju podla ACCP mali
dostat’ (59% chirurgickych a 40% internych
pacientov). Odporucant tromboprofylaxiu
viac akceptuji chirurgovia nez internisti.
Primerant tromboprofylaxiu teda nedostava
pocas hospitalizacie priblizne 40% pacien-
tov chirurgickych oddeleni a 60% pacien-
tov internych oddeleni, hoci je u nich zname
riziko tromboembolickej choroby. Slovenské
vysledky st v porovnani s globalnym prie-
merom $tadie o nieCo priaznivejsie.

Eurdpska observacna stidia ETHOS potvr-
dila vysoky stupen suladu s medzinarodnymi
odporucaniami pre efektivnu tromboprofy-
laxiu (ACCP) v ortopedickej chirurgii pri
velkych operaciach (artroplastiky, zlomeniny
kréka stehnovej kosti). Slovensko s priemer-
nou dizkou trvania tromboprofylaxie 34 dni
a vysokou adherenciou pacientov k profylak-
tickému rezimu (93%) patri medzi krajiny
s najvyssim percentom stilladu v Europe (97%).
Dolezity faktor efektivnosti tromboprofy-
laxie je jej dostato¢né trvanie a kontinualne
podavanie aj po prepusteni z nemocnice do
domaceho oSetrenia. Lokalne observacné
studie potvrdili, Ze u Casti pacientov je profy-
laxia prilis kratka alebo sa z roznych objek-
tivnych ¢i subjektivnych dovodov predcasne
ukonc¢i. Plati to najmd u pacientov pre-
pustenych z internych oddeleni. Vacsej kon-
tinuite a adherencii k profylaktickému rezimu
napomaha zavedenie dennikov, do ktorych si
pacienti zapisuju podrobnosti o svojej trombo-
profylaxii.

Vicsina hospitalizovanych pacientov ma
asponl jeden z pocetnych rizikovych faktorov
VTE, pricom kumulacia viacerych rizikovych
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faktorov je casta. Bez Specifickej profylaxie
je tromboza hlbokych Zzil pocas hospitaliza-
cie Uplne bezny fenomén, ktory je vo vicsine
pripadov klinicky asymptomaticky. Stcasna
diagnostika neumoziiuje spolahlivo a efek-
tivne identifikovat’ tych rizikovych jedincov,
u ktorych sa rozvinu symptomatické trom-
boembolické komplikacie, t.j. v stCasnosti
nejestvuje efektivna skriningova neinvazivna
metodika. Nevykonanie S$pecifickej preven-
cie moze mat’ zavazné dosledky v podobe
symptomatickej DVT, nefatdlnej alebo fa-
talne pl'ucnej embolie. Cenou za zanedbanie
profylaxie su naklady spojené s diagnostikou
a lieCenim symptomatickych pacientov,
zvySené riziko rekurencie VTE a chronic-
kého posttrombotického syndromu. Pritom
je dokazané, ze primarna tromboprofylaxia
je vysoko efektivna (klinicky aj nakladovo),
zabraituje DVT, VTE (asymptomatickej aj
symptomatickej) a PE (nefatalnej aj fatalnej).

Literatara

AHA. American Heart Association. Venous
thromboembolism — statistics. Statistical fact
sheet. 2004. Dostupné na: http://www.ameri-
canheart.org/downloadable/heart/1136823273
5598 VenousThromb06.pdf.2004.
ANDERSON, F.A. 2005. National quality fo-
rum. Blood. 2005, ro¢. 106: abstract 903.
BERGQVIST, D., ARCELUS, J., FELICIS-
SIMO, P. 2009. Evaluation of duration of
thromboembolic prophylaxis after major or-
thopedic surgery: the ETHOS study. J Thromb
Haemost. 2009, ro¢. 7 (suppl 2), abstract
OC-TU-019. ISSN 0340-6245.

CLAGETT, G.P., ANDERSON, JR FA,
LEVINE, M.N. et al. 1992. Prevention of ve-
nous thromboembolism. Chest. 1992, ro¢. 102

64

2012, ro¢. 3, ¢. 2

Profylaxia VTE patri medzi najhodnotnejSie
bezpecnostné postupy pocas hospitalizacie
a jej rizikd su akceptovatené: malé alebo
ziadne zvysenie vyskytu klinicky zavazného
krvéacania.

Riziko VTE sa da zmensit' optimalizaciou
diagnostickych a terapeutickych praktickych
opatreni podporujucich primerané pouZitie
tromboprofylaxie (Cohen et al., 2008)
napriklad prostrednictvom nemocni¢nych
postupov pre systematické vyhl'adavanie rizik
a primeranu profylaxiu VTE. Vyznamna Cast’
hospitalizovanych pacientov (¢i uz internych
alebo chirurgickych), u ktorych je zndme
riziko VTE, totiz nedostava primerant trom-
boprofylaxiu. V zaujme prevencie zavaznych
tromboembolickych komplikacii bude treba
prehodnotit’ lieCebné a preventivne stratégie
a korigovat potencidlne rizikové spravanie
v nemocnicnej i naslednej ambulantnej zdra-
votnickej starostlivosti.

(4 suppl), s. 391-407. ISSN 0012-3692.
COHEN, A.T., TAPSON, V.F., BERGMANN,
J.-F., GOLDHABER, S.Z., KAKKAR, A.K.,
DESLANDES, B., HUANG, W., ZAYARU-
ZNY, M., EMERY, L., ANDERSON, F.A.
Jr. 2008. Venous thromboembolism risk and
prophylaxis in the aacute hospital care setting
(ENDORSE study): a multinational cross-
sectional study. Lancet. 2008, ro¢. 371, s. 387-
394. ISSN 1474-547X.

DOWLING, N.F., BECKMAN, M.G., MAN-
CO-JOHNSON, M., HASSELL, K., PHILIPP,
C. S., MICHAELS, L. A., MOLL, S., HEIT,
J. A., PENNER, J., KULKARNI, R., PIPE,
S., BOCKENSTEDT, P., ANDERSEN, J.,
CRUDDER, S., JAMES, A. H., ZIMMER-
MAN, S., ORTEL, T. L. 2007. The U.S.
Thrombosis and Hemostasis Centers pilot



Slovak Journal of Health Sciences

sites program. J Thromb Thrombolysis. 2007,
ro¢. 23, ¢. 1, s. 1-7. ISSN 0929-5305.
GASPAR, L. 2008. Prevencia vendzneho
tromboembolizmu — stale aktualna problema-
tika. Revue mediciny v praxi. 2008, roc€. 6, s.
5-6. ISSN 1336-202X.

GASPAR, L. 2008. Riziko venézneho trombo-
embolizmu a profylaxia v nemocnicnej praxi
— vysledky stadie ENDORSE. Interna med.
2008, ro¢. 10, s. 518-520. ISSN 0918-2918.
GEERTS, W.H., PINEO, G.F., HEIT, J.A.,
BERGQVIST, D., LASSEN, M.R., COL-
WELL, C.W., RAY, J.G. 2004. Prevention of
venous thromboebolism: the Seventh ACCP
Conference on Antithrombotic and Thrombo-
lytic Therapy. Chest. 2004, roc. 126 (3 suppl),
s. 338-400.

GEERTS, W.H., BERGQVIST, D., PINEO,
G.F., HEIT, J.A., SAMAMA, C.M., LASSEN,
M.R., COLWELL, C.W. 2008. Prevention of
venous thromboebolism: American College
of Chest Physicians evidence-based clinical
practice guidelines (8th edition). Chest. 2008,
ro¢. 133, s. 381-453. ISSN 0012-3692.

HEIT, J.A. 2006. The epidemiology of venous
thromboembolism in the community: impli-
cations for prevention and management. J
Thromb Thrombolysis. 2006, ro¢. 21, ¢. 1, s.
23-29. ISSN 0929-5305.

International Ethical Guidelines for Biomedi-
cal Research Involving Human Subjects,
CIOMS, 2002.

National Institute for Health and Clinical Ex-
cellence. Reducing the risk of venous throm-
boembolism (deep vein thrombosis and pul-
monary embolism) in inpatients undergoing
surgery. NICE clinical guideline No. 46:1-160,
Dostupné na: http://www.nice.org.uk/CG046.
NICOLAIDES, A.N., FAREED, J., KAK-
KAR, AXK. BREDDIN, HK. GOLD-
HABER, S.Z., HULL, R., KAKKAR, V.V,

65

2012, ro¢. 3, ¢. 2

MICHIELS, J.J., MYERS, K., SAMAMA,
M., SASAHARA, A., KALODIKI, E. 2006.
Prevention and treatment of venous thrombo-
embolism. International consensus statement
(guidelines according to scientific evidence).
Int Angiol. 2006, roc¢. 25, s. 101-161. ISSN
0392-9590.

REMKOVA, A. (Ed). 2002. Nizkomoleku-
lové hepariny v prevencii a lieCbe trombodz.
Bratislava. SAP 2002, 155 s. ISBN 80-88908-
67-1.

ROZTOCIL, K. 2003. Onemocnéni zil. In:
Puchmayer V, Roztocil K (Eds). Prakticka an-
giologie. Praha : Triton 2003, s. 133-196.
SILVERSTEIN, M.D., HEIT, J.A., MOHR,
D.N., PETTERSON, TM., O'FALLON,
W.M., MELTON, J.L. 1998. Trends in the in-
cidence of deep vein thrombosis and pulmo-
nary embolism: a 25-year population-based
study. Arch Intern Med. 1998, roc. 158, €. 6, s.
585-593. ISSN 0003-9926.

STEIN, P.D., BEEMATH, A., OLSON, R.E.
2005. Trends in the incidence of pulmonary
embolism and deep venous thrombosis in
hospizalized patients. Am J Cardiol. 2005,
roc. 95, €. 12,s. 1525-1526. ISSN 0002-9149.
STVRTINOVA, V. (Ed). 2006. Preven-
cia vendzneho tromboembolizmu. Postupy
odporacané¢  Slovenskou  angiologickou
spolo¢nost’ou SLS. 1 vyd. — Bratislava : Herba
spol. s.r.o. 61 s. 2006. ISBN 80-89171-39-7.
STVRTINOVA, V. (Ed). 2008. Choroby ciev.
Bratislava : SAP 2008, 896 s. ISBN 978-80-
8095-025-5.

STVRTINOVA, V. et al. 2009. Vendzny trom-
boembolizmus. Prevencia, diagnostika, liecba.
Bratislava : HERBA, 2009, 240 s. ISBN 978-
80-89171-63-7.

TAPSON, V.F., DECOUSUS, H., PINI, M.
CHONG, B.H., FROEHLICH, J.B., MONRE-
AL,M.,SPYROPOULOS,A.C.,MERLI, G.J.,



Slovak Journal of Health Sciences

Z0OTZ, R.B., BERGMANN, J.F., PAVANEL-
LO, R., TURPIE, A.G., NAKAMURA, M.,
PIOVELLA, F., KAKKAR, A.K., SPENCER,
F.A., FITZGERALD, G., ANDERSON, F.A.
Jr. 2007. Venous thromboembolism pro-
phylaxis in acutely ill hospitalized patients:
findings from the international medical pre-
vention registry on venous thromboembolism.
Chest. 2007, ro€. 132, s. 936-945. ISSN 0012-
3692.

The surgeon general’s call to action to prevent

Adresa prvého autora:

Doc. MUDr. Milan Luliak, PhD.

Institut fyzioterapie , balneoldgie a lieCebnej
rehabilitacie, Piestany

Univerzita sv. Cyrila a Metoda V Trnave
Nam. J. Herdu 2

917 01 Trnava

66

2012, ro¢. 3, ¢. 2

deep vein thrombosis and pulmonary embo-
lism. U.S. Department of Health and Human
Services. 2008:49.

WARWICK, D., FRIEDMAN, R.J., AGNEL-
LI, G., GIL-GARAY, E., JOHNSON, K.,
FITZGERALD, G., TURIBIO, FM. 2007.
Insufficient duration of venous thromboembo-
lism prophylaxis after total hip or knee replace-
ment when compared with the time course of
thromboembolic events. ] Bone Joint Surg Br.
2007, 89B, ¢. 6, 5. 799-807. ISSN 0301-620X.

Recenzované / Reviewed:
28.7.2012



Slovak Journal of Health Sciences 2012, ro€. 3, ¢. 2

PPEHLADOVY CLANOK / REVIEW ARTICLE

ZDRAVOTNE RIZIKA VYUZIVANIA REKREACNYCH VOD -
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Suhrn: Rekreacné vyuzivanie vody zahfiia cely rad ¢innosti, akymi st napriklad: plavanie, vodné
Sporty (jachting, kanoistika, rafting, windsurfing, ¢Inkovanie, potadpanie a in¢). Do rekreacného
vyuzivania vody patri aj kiipanie v prirodnych a umelych kupaliskach, vratane termalnych kua-
palisk. V3etky tieto ¢innosti spojené s vyuzivanim rekrea¢nych vod, okrem toho, Ze st sti¢ast'ou
aktivneho odpocinku, a tym sa podielaji na posiliiovani zdravia, maju aj svoje rizika. Tymito
rizikami st najma topenie, urazy a infek¢né ochorenia.

V Slovenskej republike sa podl'a platnej legislativy rekreacné vody vyuzivaju predovsetkym na
prirodnych a umelych kapaliskach, ktorych kvalita je sledovana Regionalnymi tiradmi verejného
zdravotnictva ako ukazuje graf ¢. 1.

Klucové slova: rekreacné vody, infekéné ochorenia, baktérie, virusy, plavanie.

Summary: Recreational water use includes a range of activities such as: swimming, water sports
(sailing, canoeing, rafting, windsurfing, sailing, scuba diving and others). To recreational water
use include swimming in natural and artificial pools, including thermal pools. All those activities
associated with recreational water use, except that they are part of active rest and thereby con-
tribute to strengthening health, also have their risks. Such risks are particularly waterboarding,
injuries and infectious diseases.

In the Slovak Republic under current legislation recreational waters used primarily for natural
and artificial pools, where quality is monitored by the Regional Public Health Offices as shown
in the graph no. 1.

Keywords: recreational water, infectious diseases, bacteria, viruses, swimming.
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V Slovenskej republike sleduje kvalitu vody
na kupanie Urad verejného zdravotnictva
Slovenskej republiky (UVZ SR) a 36 Re-
gionalnych uradov verejného zdravotnictva
(RUVZ). Predmetom sledovania si umelé
kupaliska (s termalnou a netermalnou vodou,
s celoro¢nou a sezénnou prevadzkou) a v letnej
turistickej sezéne (LTS) aj najvyznamnejsie
prirodné vodné rekreacné lokality. Rocne sa
tak v Slovenskej republike kontroluje vyse
180 umelych kupalisk a 70 prirodnych ku-
palisk. Ich pocet sa kazdoro¢ne meni v stvis-
losti s technickym stavom a pripravenost'ou
kuapalisk a bazénov na letnu turisticku sezoénu
(LTS), ktord sa spravidla zacina 15. jina
a kon¢i 15. septembra.

}kreaéné vod{A

Prirodné kupaliska Umelé kupaliska

\

Su kryté alebo nekryté stavby
uréené na kupanie a s iou
suvisiace prevadzkové plochy
s vybavenim

St vyhradené prirodné
vodné plochy a s fiou
slvisiace prevadzkové
plochy s vybavenim
tvoriace neoddelitefny
celok

l

Kvalita vody na prirodnych kupaliskach
musi vy ' pozi a y
nariadenim vlady SR ¢. 87/2008 Z.z.

Poziadavky na kvalitu vody na kupanie na
umelych kapaliskach upravuje vyhlaska

MZ SR €. 722008 Z.z. o podrobnostiach

o poziadavkach na kvalitu vody kupalisk,
vody na kipanie a jej kontrolu a na kupaliska

Graf 1 Rekreacné a vody, ich rozdelenie a spo-
sob hygienickej kontroly

V poslednych rokoch neustale narasta pocet
bazénov. Bazény mdzeme podla vlastnictva
a sposobu vyuzivania rozdel'ovat’ na:

a) verejné — vol'ne pristupné verejnosti,

b) poloverejné - klubové, skolské, hotelové,
c) sukromné - vyuzivané vlastnikom a jeho
host’ami.

Narastd i1 pocet viriviek, malych bazénov
v ramci rehabilitatnych, wellness zariadeni
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a roznych atrakcii vo ,,vodnych parkoch®.
S narastajucim po¢tom bazénov narastd i riziko
vzniku infekcii spojenych s ich pouzivanim.
Povodcov mikrobialnych infekcii podla ich
povodu mdzeme rozdelit’ do dvoch hlavnych

skupin ako ukazuje graf 2.

@— Mikrobi alne riziko rekreac nych vod '—ﬂ

nefek alneho povodu

fek alneho povodu

Baktérie:
Shigella sp)
E.coli 0157

Virusy:
Moluscipoxvirus
Papilomavirusy
Norovirusy
Adenovirusy

Baktérie:

Legionella spp.

F Spp.
Mycobacterium spp.
Staph. aureus
Leptospiraspp.

Mykotick é organizmy
Trychophytomspp.
Epidermiphytonspp.

Giardia
Cryptosporidium

Protozoa

Naegleria fowleri
Acantameba spp
Plasmodiumspp|

Graf 2 Povodcovia mikrobialnych infekcii
spojenych s pouzivanim rekreacnych

vod

Medzi najCastejSimi priciny vzniku infekcii
spojenych s rekreaénymi vyuzivanim

vody patri (Surveillance for Waterborne,
2006):

» Nedostato¢na koncentracia dezinfek¢nej lat-
ky vo vode,

» Nedostatocny monitoring kvality vody,

* Nedodrzanie maximalne povolen¢ho poctu
navstevnikov,

* Zlyhanie zariadeni na davkovanie dezin-
fekénych latok,

» Nedostatky v cisteni vzhl'adom k minimal-
izovaniu tvorby biofilmu,

* Nahromadenie zlu¢enin chléru v bazénove;j
vode spolu s nevyhovujucim vetranim,

» Nedostatocne vyskolena obsluha bazéna,

* Nejasné alebo nedostatocne vypracované
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pokyny pre vyriesenie krizovych situacii,

» Krizova situacia sa vyskytne cez vikend,
kedy Skoleny personal ma volno,

* Nedostatocnad informovanost’ navstevnikov
zariadenia ako sa maju spravat’ v bazéne.

Z tychto dovodov je potrebné vySetrovat
rekreatné vody chemickymi ako aj mikro-
biologickymi metédami. Tabulka 1 uvadza
ukazovatele, ktoré su sledované v Sloven-
skej republike v stlade s platnou legislativou
(Vyhlaska MZSR, 2008).

Tabul'ka 1 Ukazovatele vySetrovania

g:l: Ukazovatel | Symbol |  Jednotka :‘;::; Frekvencia vysetrenia
L. Koliformné baktérie | KB KTJ/100ml 50
2. | Escherichia coli EC KTJ/100 ml 20
3. |Cremé EK | KTJ/100ml 20
4, Staphylacoccus SA | KTJ/100m < jedenkrat za 14 dni v bazénoch
aureus bez recirkulicie vody
Pseudomonas jedenkrat za mesiac v bazénoch
5, ) PA | KLJ/100ml <l s recckuliciou vody
6. | Producenty FD jedince/ml 200
7. |K KZ jedince /ml 50
8 |Rod Sal S v 100 ml i
a jedenkrat pocas kipacej sezony
9. |Legionella species Lg KTJ/ml vbazénoch s celorotnou previdz-
kou dvakrat za ok
10. | Priehladnost PR m dno jedenkrdt za def
11, |Farba F mg/l 20
bezchemic- | jedenkrat za 14 dni v bazénoch
kého a od- bez recirkulicie vody
0. |Zpech 2 pudzujice- | jedenkrat za mesiac v bazénoch
ho zipachu s recirkuliciou vody
13, |Zdkal /] IF 5
14, |Reakeia vody pH 65-85 jedenkrét za den
podla typu
15. | Teplota vody T 'c v"g’;‘;‘; trlkrdtza de
hlisky
jedenkrat za 14 dni v bazénoch
. bez recirkulicie vody
4+
16, |Andune thry L gl ! jedenkrat za mesiac v bazénoch
s recirkuldciou vody
17. | Volny chiér cl, mg/l najviac 0,5
trikrat denne v bazénoch
18, |Viazanj chlor cl, mg/l 03
19. | Med Cu g/l 10 et vt e
) po napusteni nového objemu vody
0. |Strebro A gl 010 v bazénoch s recirkuldciou vody
21, |Ozn 0, mg/l 0,05 najmenej 1x za dva tyzdne
Sledované ukazovatele a terminy mikro-

biologického sledovania rekrea¢nych vod
odporucené Svetovou zdravotnickou orga-
nizaciou (Guidelines for safe, 2006), uvadza
tabul'ka 2.
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Tabul'ka 2 Ukazovatele a terminy rekreacnych

vod
Pocet o
Typ bazéna | heterotrofickych - Legionella spp.
’ . coliformné/E.coli| aeruginosa
mlkroorganlzmov
Kazdy tyzden Kazdy tyzdenn |Podrla situacie[Raz za Stvrtrok
(<200cfu/ml)(3) | (<1cfu/100 ml) |(<1cfu/100 ml)| (<1cfu/100 ml)
Podfa situacie[Raz za Stvrtrok
Kazdy mesiac | Kazdy mesiac
(<1cfu/100 ml)| <1cfu/100 ml)
(<200cfu/ml) (<1cfu/100 ml)
Kazdy tyzdeni | Kazdy tyzder | Kazdy mesiac
(<1¢cfu/100 ml) |(<1cfu/100 ml)| (<1cfu/100 ml)
Kazdy tyzdefi |Kazdy tyzdeii| .
Kazdy mesiac
(<1cfu/100 ml) |(<1cfu/100 ml)
(<1cfu/100 ml)

Najcastejsich pévodcov a priznaky infekénych
ochoreni spojenych s vyuzivanim rekreacnych
vod uvadza tabul’ka €. 3.

Tabul’ka 3 Povodcovia a priznaky infekénych
ochoreni spojenych s vyuzivanim
rekreacnych vod

Patogény Priznaky ochorenia
Hnacky, niekedy tazké a s krvacanim, bolesti brucha, celkova
schvatenost

Brusny tyfus, celkova nevolnost, bolesti brucha, delirium

Silné bolesti brucha, vodové hnacky, krvava stolica

[RsimeneisuE
RSN
Vysoké hortcky, Uporné bolesti hlavy, triaska, svalova bolest,
vracanie, moze sa objavit Zltacka, zaCervenanie o¢i, hnacky,
exantém
Nahly vznik hnacky, kfce brucha, plynatost, celkova
nevolnost, strata hmotnosti
Tazké krvavé hnacky, brusné krce, niekedy st aj nekrvavé
hnacky a ochorenie je s minimalnymi priznakmi
Hnacky, mierne bolesti brucha, mierne hortcky
Celkova tnavnost, bolesti svalov a zhybov, hortcka, Zlitacka
Nauzea, bolesti brucha, gastritida, hypochlérhydria
Svrbivy papulamy exantém, ostatné priznaky podra
organového postihnutia
Silné bolesti hlavy, hortcky, vracanie
Horticka, kasel, celkova vycerpanost, hnacky, pleuritické
bolesti
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Tak ako nemocni¢né infekcie su spojené so
zdravotnickym vykonom, existujui aj infekcie
spojen¢ s vyuzivanim vody v rekreacnych,
kapelnych alebo rehabilitatnych zariade-
niach. Existuje aj druhd paralela u oboch
druhov infekcii. St nedostatky v hlasnom sys-
téme tychto infekcii v SR. U niektorych infek-
cii preto ich mozna suvislost’ s rekreacnymi
a kiipel'nymi vodami ostava neodhalena.
Hlavnymi pri¢inami vzniku tychto infekcii su
zavazné hygienické nedostatky v prevadzke
rekreacnych, rehabilitatnych a kupelnych
zariadeni. Na ich vzniku sa podiel’a aj l'udsky
faktor, v dosledku nedostatocne vyskoleného
personalu tychto zariadeni.

Nasim cielom je vytvorit’ na Institute fyzio-
terapie, balneoldgie a lieCebnej rehabilita-
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VYSKYT REUMATICKYCH OCHORENI VO VYSSOM VEKU

THE INCIDENCE OF RHEUMATIC DISEASES IN THE ELDERLY

.2 Jozef Rovensky, *Maria Kovarova

prof. MUDr. Jozef Rovensky, DrSc., FRCP

!Narodny ustav reumatickych choréb, Piestany
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Suhrn: Ciel'om prace bolo popisat’ diagnostické a terapeutické postupy u pacientov s reumatic-
kou polymyalgiou (PMR) a obrovskobunecnou arteritidou (ABA). Obe ochorenia sa zvycajne
vyskytuji vo vysSom veku a maju vel'a spolo¢nych rysov.

Klucové slova: reumatické ochorenia, vyssi vek, reumaticka polymyal (PMR), obrovskobun-

kova arteritida (OBA), diagndza, lieCba.

Summary: The authors aim to describe the diagnostic and therapeutic procedures in patients
with rtheumatoid polymyalgiou (PMR) and giant cell arteritis (ABA). These diseases usually
occur in old age and have many common features.

Keywords: rtheumatic diseases, old age, polymyalgia rheumatica, giant cell arteritis, diagnosis,

treatment.

Uvod do problematiky

Vyskyt reumatickych ochoreni v starSej popu-
lacii je pomerne ¢asty a ich spektrum je rdzno-
rodé. Na jednej strane su to choroby, ktoré su
pre mladsich pacientov, ale vo vysSom veku
maju urcité klinické odliSnosti, na strane
druhej ide o ochorenia, ktoré su charakteris-
tické pre pacientov vyssieho veku. Typickymi

71

predstaviteI'mi tejto skupiny su reumaticka
polymyalgia (PMR) a obrovskobunkova arte-
ritida (OBA).

Reumaticka polymyalgia a obrovskobun-
kova arteritida (OBA) st systémové zapalové
ochorenia, ktoré zvycajne postihuju pacien-
tov vo veku na 50. rokov a maju viacero
pribuznych klinickych charakteristik.

PMR je klinicky syndrém charakterizovany
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bolestami a stuhnutostou krku, ramennych
a panvovych pletencov. Casto je spreva-
dzany celkovymi priznakmi. OBA je primar-
na systémova vaskulitida, ktora postihuje
cievy velkého a stredného kalibru. Medzi
najcastejSie postihnuté cievy patria vel'ké cievy
odstupujuce z aortalneho obluka, najma vetvy
artérie karotis externa. Vzhl'adom k castému
postihnutiu temporalnej artérie sa ochorenie
oznacuje aj ndzvom temporalna arteritida. Ob-
dive ochorenia sa m6zu vyskytovat’ sucasne.
Polovica pacientov s OBA ma tiez PMR
a 10% pacientov s PMR ma klinické prejavy
OBA (Pavelka, 2004; Cohen a Abril 2001;
Salvarani et al., 1995).

Klinické prejavy PMR prvykrat opisal
v r. 1888 Wiliam Bruce a temporalnej arte-
ritidy v r. 1890 Hutchinson. Histopatologicky
obraz granulomatozneho zapalu vo vzt'ahu ku
klinickému syndromu podal v roku 1932 Hor-
ton. O nieCo neskor patolég Gilmour zistil, Zze
temporalna arteritida moze postihnut’ aj iné
malé artérie a ako prvy pouzil nazov obrovs-
kobunkova arteritida (Portioli, 2000).

Vyskyt

Pre obidve nozologické jednotky je charakte-
risticky zaciatok ochorenia po 50 roku zivota.
Incidencia PMR sa pohybuje v intervale
12,7-52,2 pripadov na 100 000 osdb roc¢ne.
Viac ako 90% ochoreni sa vyskytuje vo veku
nad 60 rokov. U Zzien sa vyskytuje 1,5-krat
CastejSie ako u muzov (Salvarani et al., 1995;
Evans a Hunder, 2000). Incidencia OBA sa
pohybuje v intervale 0,49-141,7/100 000 os6b
ro¢ne a zvySuje sa s vekom. Ochorenie posti-
huje dvakrat cCastejSie zeny (Kuthan et al.,
2011; Gonzalez-Gay, et al. 2003; Gran, 2002;
Marquez et al., 2003; Watts a Scott, 2003;
Narvaez et al., 2002). Zname st tieZ etnické
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rozdiely v prevalencii OBA. Najcastejsie sa
vyskytuje v Skandindvskych krajinach (Gran,
2002; Kobayashi et al., 2003).

Etiopatogenéza

Etiopatogenéza tychto ochoreni nie je zatial
presne znama. Predpoklada sa urcita geneticka
predspozicia vzhl’'adom k tomu, Ze ochorenie
sa cCastejSie vyskytuje u kaukazoidnej rasy.
Popisana je aj asociacia s histokompatibilnym
antigénom HLA-DR4 alely HLA-DRB1*04
(Bosak, 2003; Gonzalez-Gay, et al. 2003).
Prehlady viacerych prac predkladaju koncep-
ciu, podl'a ktorej OBA predstavuje autoimunit-
ny syndrém podmieneny imunitnou reakciou
namierenou proti antigénom cievnej steny.
Kedze OBA sa vyskytuje u l'udi vo vy$Som
veku, mozno uvazovat’ aj o tom, ze ide o za-
pal na ateroskleroticky zmenenej cieve, ktory
spusta zatial neznamy faktor endogénneho
alebo exogénneho povodu (Stvrtinova et al.,
2003). Takymto spustac¢om moze byt baktéria
alebo virus, ale aj iné, zatial nepoznané fak-
tory (Elling et al., 2000; Duhaut et al., 2000).
Patologicky obraz OBA je charakterizovany
transmuralnou zapalovou infiltraciou cievnej
steny, hyperplaziou intimy a okluziou limenu
postihnutej cievy. Svetelnomikroskopicke,
elektronmikroskopické a imunocytochemické
stadie ukazali, ze arterialna atrofia a kalcifika-
cie membrana elastica interna moézu sluzit
ako podklad pre vyvoj zapalového procesu
pri velkobunkovej arteritide. Obrovské mno-
hojadrové bunky moézu infiltrovat’ oblasti
kalcifikacii a vyvolat’ zapalovy proces. Vel'ké
bunky vlastne vznikaju fiziou makrofagov
pocas difuzneho zapalového procesu. Otazka
patogenézy velkobunkovej arteritidy mno-
hojadrovych buniek je teda spata s hypotézou,
7ze obrovské bunky pravdepodobne spolu
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s prezentujucim antigénom u okolitych T-
lymfocytov spustaju ich aktivaciu (Smetana
a Shmerling, 2002). Hlavnt ulohu v celom
procese zohravaju T-lymfocyty a makrofagy.
Aktivovavné makrofagy lokalizované v ad-
venticii cievy produkuju prozapalové cy-
tokiny. V médii dochadza oxidativnou reak-
ciou k poskodeniu hladkych svalovych buniek.
Oxid dusnaty, vol'né kyslikové radikaly spolu
s metaloproteindazami vedu k fragmentacii
lamina elastica interna. Intima sa stdva viac
prepustnd pre fibroblasty, ktoré nasledne vedu
k hyperplazii. Imunopatologicky proces po-
zostava z nadmernej produkcii prozapalovych
cytokinov (najméd IL-1, IL-6), ktoré vedu
k systémovej zapalovej reakcii s vyraznou
odpoved’'ou zapalovych reaktantov. Cytokiny
sa nachadzaju v cirkulacii i v cievnej stene.
IFN-gamma  produkovany T-lymfocytmi
cievnej steny zohrdva vyznamnu ulohu v hy-
perplazii intimy. Kone¢nym vysledkom tychto
zmien je okluzia limenu postihnutej cievy.
Vysoké hladiny niektorych cytokinov koreluju
so zapalovou aktivitou ochorenia (Weyand
a Goronzy, 2003; Goronzy a Weyand, 2002;
Weyand et al., 2004; Hernandez-Rodriguez
et al., 2002). Predpoklada sa, Ze v patogenéze
ochorenia zohravaju vyznamnu tlohu aj zme-
ny endokrinného systému a néslednej neuro-
endokrinnej odpovede. Podporujiicim faktom
je skutoc¢nost’, ze po podani glukokortikoidov
dochadza k rychlemu potlaceniu zépalovej
aktivity (Imrich et al., 2003; Pacheco et al.,
2003; Narvaez et al., 2006).

Klinicky obraz

Obidve ochorenia su casto sprevadzané
nespecifickymi celkovymi priznakmi ako su:
malatnost, tnavnost, subfebrility, nechuten-

stvo, chudnutie a celkova slabost’. Zaciatok
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PMR byva zvycajne nahly. V popredi kli-
nického ndlezu su bolesti a stuhnutost’
najmenej dvoch z nasledujlicich oblasti: ra-
menny pletenec, panvovy pletenec, kréné
svalstvo, ktoré pretrvavaju viac ako mesiac.
Bolesti su zvdcsa symetrické, Casto sa vysky-
tujil v pokoji i v noci a su sprevadzané ran-
nou stuhnutostou, ktora casto dominuje.
Pri fyzikdlnom vySetreni nachadzame v ra-
menach obmedzenie elevacie a bolesti pri in-
trarotaciach, obmedzenie rotacnych pohybov
v bedrovych kiboch a bolesti trapézov pri
pohybe krku. Pri dlhom trvani neliecen¢ho
ochorenia dochadza postupne k atrofii svalov
(Cohen a Abril, 2001).

Pomerne Casto sa pacienti stazujl aj na artral-
gie. Kibovy nalez nebyva vyrazny. U 10-60%
pacientov sa v zaciatocnom $tadiu ochorenia
moéze vyskytnit’ synovitida periférnych kibov
(Chauoat, 1997), ktord ma zvycajne oligoarti-
kularny charakter. NajcastejSie byvaju postih-
nuté zapastia, kolena a metakarpofalangalne
kiby. Synovitida kibov je zvy¢ajne epizodicka
a rychlo ustipi pri liecbe nizkymi davkami
glukokortikoidov (Ceccato, 2006).

Klinické prejavy OBA st podmienené ische-
mickymi zmenami v oblasti zasobovanej
postihnutou cievou. Ochorenie méze vzniknat
nahle, ale aj pozvolne. Typickym prejavom
OBA st prudké, casto pulzujtce bolesti hlavy
lokalizované najma v spankovej oblasti, mene;j
v zahlavi. Vyskytuji sa asi u 2/3 pacientov.
Jedna sa o novovzniknuté bolesti hlavy alebo
zmenu charakteru dovtedajSich bolesti, ktoré
neustupuju po beznych analgetikach. Pacien-
ti si Casto stazuju na palpacnu bolestivost
v spankovej oblasti, ktorti pozoruju pri Cesani.
Postihnuta temporalna artéria byva zvycajne
zhrubnutd, palpacne bolestivd, pulzacie na
nej su oslabené, koza nad jej priebechom byva
niekedy zacCervenana a vlasy preriednuté
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(Rovensky et al., 2001; Nir-Paz, et al. 2002).

Oftalmologické prejavy pri OBA

Medzi najCastejSie a najzavaznejSie prejavy
OBA patri postihnutie zraku. Vyskytuje sa
priblizne u jednej tretiny pacientov. Moze
sa manifestovat prechodnym oslepnutim,
zhorSenim zraku roznej zavaznosti, pripadne
diplopiou (Hayreh, 2004). U 14-17% pacien-
tov dochadza k trvalému stratu zraku (Font et
al.,, 1997). Amaurosis fugax neraz predcha-
dza k trvalému oslepnutiu. Postihnuté byva
zvycajne jedno oko. Oslepnutie vznika nahle,
alebo sa vyvija v priebehu niekol’kych dni. Na-
padné je Casto nahle, cez noc vzniknuté postih-
nutie zraku, ktoré mdze mat’ charakter neos-
trého videnia, diplopie, svetelnych skotomov,
zuzenie zorného pola az tranzientnej alebo
ireverzibilnej slepoty. Bez adekvatnej liecby
vSak dochadza priblizne v priebehu tyzdna
k poruche zraku aj na druhom oku.

O¢né komplikacie vznikaju najcastejSie na
podklade prednej ischemickej o¢nej neu-
ropatie, menej Casto zapalovej okluzie cilio-
retindlnej artérie, centralnej retinalnej artérie
a zadnej ischemickej o¢nej neuropatie. Jednot-
livé ischemické 1ézie sa vSak mézu vzajomne
kombinovat’ (Hayreh, 2004). Zriedkavou
pri¢inou straty zraku byva embolizacia do ar-
teria centralis retinae. Na o¢nom pozadi st pri-
tomné ischémie a hemoragické loziska, ktoré
mozu prejst’ do atrofie papily oéného nervu.
K blizsej charakteristike poskodenia zraku pri
OBA sluzi analyticka synopsia v 41 §tadiach,
ktoré spifiaju inkluzivne kritéria pre meta-
analyzu zo vstupného poctu 114 prameiiov.
Vysledkom st tidaje od 2475 chorych. Strata
zraku bola zistena v 24%, obojstranna v 15%,
diplopia v 9% a akékol'vek poskodenie zraku
bez Specifikacie v 37% (Smetana a Shmerling,
2002).
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Neurovaskuldrne prejavy pri OBA

OBA postihuje centralny nervovy systém
(CNS), hlavové nervy aj perifémy nervovy
systém. Neurologické priznaky sa vyskytuji
asi u 20-30% chorych. Su pravdepodobne
vysledkom vaskulitidy nutri¢nych ciev a vzni-
kaju tiez Sirenim zapalu z arteridlnych stien
do okolia. Mozu sa prejavovat hluchotou,
hemiparézou,  depresiami,  zmaétenostou
a u 10-15% pacientov periférnou neuropa-
tiou. Neuropatie ¢asto predchadzaju vlastna
diagnézu OBA. Prehlad uverejneny v an-
glickej literatire udava 50 pripadov neu-
ropatie zapri¢inenej OBA, z ¢oho 40% malo
bilateralne postihnutie najcastejSie nervus
medianus. Postihnuty byva aj plexus brachia-
lis, ¢o sposobuje tazkosti v odliseni od utlaku
korena C5-C6 (Nesher, 2000).

Castym klinickym prejavom ochorenia je
postihnutie tvarovych svalov, ktoré sa mani-
festuje klaudikdciami pri zuti predovSetkym
tuhSej potravy, bolestami jazyka, zriedkavo
mikrostomiou alebo trizmom (Achkar et al.,
1995; Nir-Paz et al. 2002).

Cerebrovaskularne postihnutie ako cievna
mozgova prihoda (CMP) alebo tranzitorny
ischemicky atak (TIA) pri OBA nebyvaju
podl'a Neshera (2000) casté. V skupine 166
pacientovi s biopticky overenou OBA sa TIA
vyskytlau 6% a CMP u 3% pacientov. Pri OBA
sa ischémia vertebobazilarnych ciev vysky-
tuje CastejSie (40-60%) ako pri ateroskleroze
(15-20%).

K neuropsychiatrickym prejavom OBA pa-
tria dezorientacia, demencia, zhorSene kog-
nitivnych a pamétovych funkcii, zmeny nalad
(depresia) a psychotické stavy. Zrakové halu-
cindcie su opisané aj u pacientov so stratou
alebo poruchou vizu. Je potrebné vediet’, zZe
OBA je jednou z liecitelnych pri¢in demen-
cie a u takychto pripadov moze terapia gluko-
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kortikoidmi stabilizovat’ priznaky demencie
a zlepsit’ stav pacienta. Ked’ze hormondlna
liecba sama spociatku zhorSuje psychotické
prejavy, je potrebné ju kombinovat’ s anti-
psychotickyrni liekmi (Caselli et al., 1998).
Audio-vestibularne prejavy sa zistili asi
u 7% pacientov. Najcastej$im priznakom bola
jedno- alebo obojstranna hluchota, zavrat a ti-
nitus.

Postihnutie koncatin pri OBA

Jednou zo zriedkavejsich manifestacii OBA je
postihnutie tepien hornych a dolnych koncatin.
Na hornych koncatinach byvaju zasiahnuté ar-
térie odstupujuce z a. subclavia a a. brachialis,
na dolnych su to vetvy a. femoralis superfi-
cialis a a. poplitea. Pacientov ohrozuje nahly
uzéaver cievy s ischémiou a naslednou gan-
grénou prislusnej oblasti. Inicialnym prizna-
kom ischémie na koncatinach su zvycajne
klaudika¢né bolesti.

V literature je opisany maly pocet pacientovi
s histologicky dokdzanym nalezom OBA na
dolnych koncatinach (DK). Garcia Vazquez et
al. (Garcia Vazquez et al., 1999) opisuju pri-
pad 52-rocnej pacientky, trpiacej ischémiou
hornych aj dolnych koncatin. Ischemické
bolesti trvali 6 mesiacov. Pritomné boli Selesty
pocutelné v priebehu oboch femoralnych arté-
rii. U pacientky sa nepotvrdili ziadne rizikové
faktory charakteristické pre aterosklerozu ako
fajcenie, vysoky tlak, zvySené hladiny cho-
lesterolu a triacylglycerolov ¢i diabetes me-
llitus. Postupne doslo k zhorSovaniu ischémie
na lavej DK do stupiia III. podl'a Fontaina,
so stratou pulzu na DK obojstranne. Tem-
porélne artérie boli hmatné, ale nebolestivé.
Pacientka mala vysoké hodnoty sedimentacie
a zvysené sérové hodnoty albuminu. Angio-
grafické vysSetrenie potvrdilo zizenie oboch
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podkl'uckovych artérii, segmentalne stendzy
a nitkovity lamen na l'avej superficidlnej fe-
moralnej artérii, vpravo mnohopocetné lézie
astenozy v priebehu celej artérie. V bioptickom
materialy z temporalnej a femoralnej artérie
sa naslo velké mnozstvo obrovskych buniek,
potvrdzujucich diagnézu OBA. Obojstranne
vykonana sympatektomia sa ukdzala ako
neuspesSna. Nasadena lie¢ba glukokortikoidmi
v davke 40 mg denne mala dobry efekt. Opa-
tovné angiografické vysetrenie realizované po
2 rokoch ukézalo vyrazné zlepSenie 1ézii na
oboch aa, subclavia a na pravej a. femoralis
superficialis. VIavo ostalo mnoho segmen-
talne zaZenych miest, ale vyvinuli sa rozsiahle
kolateraly, zlepSujuce prekrvenie distalnych
Casti koncatiny.

V roku 1997 opisali Dupuy et al. (Dupuy et al.
1997) 2 pripady OBA s postihnutim ciev na
DK, u ktorych prvym prejavom ochorenia boli
klaudikaéné bolesti.

Claire Le Hello et al. (Le Hello et al., 2001)
referovali o 8 pacientoch s OBA (6 Zien a 2
muzi), pricom vSetci mali nahle vzniknuté
klaudikacie DK. U Siestich z nich islo o prvy
priznak ochorenia. Angiografické vySetrenie
DK ukézali mnohopocetné obojstranné hlad-
kostenné sten6zy a trombozy. Piati pacienti
spifali 3 kritéria pre diagnéozu OBA podla
American College of Rheumatology (ACR).
Bioptické vysetrenie postihnutych artérii dol-
nych koncatin u 4 pacientov poskytlo histo-
logicky dokaz OBA. U jedného pacienta sa
OBA dokazala post mortem. Traja pacienti
nemali histologicky dokazani OBA na DK.
Jeden z nich vSak mal biopticky dokézanu
temporalnu arteritidu a d’alsi dvaja mali boles-
ti hlavy, klaudikacie na hornych koncatinach
(HK) a angiograficky dokazanu arteritidu ciev
na HK. Vsetci pacienti boli lieceni glukokor-
tikoidmi, traja mali chirurgicky nasity bypass,
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u jedného bola vykonana endarterektomia. Pat
pacientov bolo po 24-100 mesiacoch (priemer
50,6 mesiaca) asymptomatickych. V jednom
pripade bola potrebna amputacia.
NajzavaznejSim priznakom cievneho postih-
nutia na koncatinach je nahly zaciatok oboj-
strannych a rychle progredujucich klaudikacii
s ¢iastocnym alebo uplnym vymiznutim pulzu
na periférii. Postihnutie koncatinovych tepien
pri OBA samoéze dat’ aj do stvislosti s vyvojom
aortitidy. Taktiez je treba upozornit’ na riziko
postihnutia renalnych artérii a renovaskularnej
hypertenzie. Na tieto skutocnosti je potrebné
pamdtat’ pri postihnuti koncatinovych tepien
v ramci klinického priebehu OBA. Vzhl'adom
na zavéznost postihnutia zdoraziuju autori
potrebu mysliet' na OBA pri vSetkych neobjas-
nenych periférnych artériovych obliterujucich
ochoreniach u o0so6b stredného a vysSieho
veku. Odvolavajii sa na autoptické nalezy,
ktoré signalizujti, Ze OBA nie je tak zriedka-
vym ochorenim, ako sa predpokladalo. Dalej
zdoraziuji potrebu biopsie z artérie DK,
ak etiologia ochorenia ostdva neobjasnena.
Periférne artériové obliterujuce ochorenie
dolnych koncatin nemusi byt spdsobené len
aterosklerozou, ale etiologicky sa modze na
nom podiel'at’ aj vaskulitida. Pozitivne labo-
ratoérne testy zapalu vyrazne podporuju diag-
n6ézu OBA. Vahanie so zacatim lieCby steroid-
mi mdze mat’ pre pacienta zdvazné nasledky,
vratane amputacie koncatiny.

Dalsie klinické prejavy

Postihnutie srdca nebyva casté. Klinicky sa
manifestuje infarktom myokardu pri postih-
nuti koronarnych artérii (Kumar et al., 2002;
Save-Soderbergh et al., 1986), vel'mi zried-
kavo perikarditidou alebo myokarditidou.
Aortitida s naslednym vyvojom aneuryzmy
hrudnej, menej Casto abdominalnej aorty, sa
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vyskytuje nielen v akutnom S$tadiu ochore-
nia, ale moze byt aj neskorou komplikéciou,
ktora sa klinicky manifestuje s odstupom aj
niekol’kych rokov (Lie, 1995; Stvrtina et al.,
2003; Nesi et al., 2002; Koga et al., 2007).
Asi 20% pacientov s OBA ma postihnutie
pecene, ktoré je zvyCajne nezavazné. Prejavu-
je sa vzostupom pecenovych enzymov, pricom
tazkosti pri lie¢be kortikosteroidmi ustupuju.
Biopticky nalez byva zvycajne v norme, mdze
sa vyskytnut portalna alebo intralobularna
zéapalova infiltracia, zriedkavo nachadzame
granulomat6zny zapal (Hazleman, 2000).
OBA sa moéze zriedkavo manifestovat’ aj
plucnym postihnutim (pleuralny vypotok, in-
traalveolarne krvacanie) (Huong et al., 2003;
Gur et al., 1996).

Oblickové postihnutie je zriedkavé, moze sa
prejavovat’ mikroskopickou hematuriou, mier-
nou proteintiriou, a len vel'mi vynimocne
nefrotickym syndromom alebo znizenim
oblickovych funkcii (Churg, 1993). Vander-
schueren et al. (2002) v subore 42 pacien-
tovi s histologicky verifikovanou OBA zistil
u 20 pritomnost’ mikroskopickej hematurie, co
bolo vyznamom viac ako v skupine pacientovi
s PMR a v kontrolnej skupine. U vsetkych pa-
cientov bola hematiria asymptomaticka a pri
liecbe glukokortikoidmi ustupila.

Laboratdérne nalezy

Laboratérny obraz PMR i OBA je vcelku
typicky. Dominuje v fiom vysoka, casto
troj-ciferna sedimentacia erytrocytov (FW).
Z literatiry su vSak zname aj pripady oboch
ochoreni s niz§imi, pripadne normalnymi hod-
notami FW (Martinez-Taboada et al., 2000 A;
Martinez-Taboada et al., 2000 B; Salvarani
a Hunder, 2001).

Vyznamnym zapalovym markerom pri OBA
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je C-reaktivny protein (CRP). Na rozdiel od
FW nebyva ovplyvneny vekom, pohlavim ani
hematologickymi abnormalitami. K zvySeniu
CRP dochadza v priebehu 4-6 hodin a ovela
rychlejsSie reaguje na liecbu poklesom hodnot
nez FW. V bezZnej praxi sa vysetruji obidva
tieto parametre (Hayreh, 2004). U vicsiny
pacientov byva pritomnd mierna normo-
chrémna alebo hypochrémna normocytova
anémia (Mowat, 2003). Asi u 60% pacientov
sa vyskytuje trombocytdza, pocet leukocy-
tov sa zvycajne nemeni (Hayreh, 2004; Kri-
sha a Kosmorsky, 1997). ZvySené byvaju
hodnoty alfa-2 globulinov, zriedkavejSie
alfa-1 globulinov, gamaglobulinov a fibrino-
génu. Svalové enzymy st v medziach normy.
Vysetrenim pecenovych enzymov zistujeme
mierne zvysSenie najmé alkalickej fosfatazy
(Helzeman, 2000; Ilan a Ben-Cherit, 1993).
Interlekukin-6 (IL-6) patri medzi prozapalové
cytokiny. Ukazuje sa, ze jeho zvySené hladiny
lepsie koreluju s aktivitou ochorenia nez FW.
Zvysené hladiny IL-6 mozu pretrvavat aj pocas
liecby glukokortikoidmi ako prejav subklin-
icky pokracujuceho klinicky nemého zapalu
(Hernandez-Rodriguez et al., 2002; Weyand,
2000). Von Willebrandov faktor je glykopro-
tein s vysokou molekulovou hmotnostnou,
ktory sa zlcastiiuje procesu hemokoagulacie.
Je produkovany trombocytmi a endotelovymi
bunkami. ZvySené¢ hodnoty tohto faktora sa
zistili aj u pacientovi s PMR a OBA, ale jeho
pouzitie ako markera aktivity ochorenia sa
v praxi zatial neosvedCilo (Uddhammar,
2000). V nizkych titroch sa u niektorych pa-
cientov moze vyskytovat’ aj reumatoidny fak-
tor (Chou a Schumacher, 1984), ale u Ziadneho
z pacientovi s PMR sa nezistila pritomnost’
anticitrulinovych protilatok (Lopez-Hoyos,
et al., 2001). Prave pritomnost’ tohto markera
modze pomdet’ pri diferencialnej diagnostike
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PMR a reumatoidnej artritidy zacinajlicej vo
vysSom veku.

V priebehu poslednych rokov viaceré Studie
sledovali zastupenie subpopulacii T-lymfocy-
tov v periférnej krvi. Ich vysledky vSak zosta-
vaju kontroverzné. Corrigall et al. (1995)
odporucaji rutinné sledovanie poctu CD8+
T-lymfocytov, pretoze ich znizenie povazuju
za Specificky a senzitivny parameter PMR.
Svoje tvrdenia podkladaji dlhodobym sledo-
vanim pacientov s PMR. U 10 pacientov, ktori
mali klinické priznaky PMR a normalne hod-
noty CD8+ T-lymfocytov, sa po 24 mesiacoch
manifestovala RA a u dalSich 6 pacientov
bola po dlhSom case diagnostikovand malig-
nita. Druha skupina autorov, Salvarini et al.
(1996) nezistila statisticky vyznamné znizenie
CD8+ T-lymfocytov v porovnani s RA a kon-
trolnou skupinou, bol vSak pozorovany trend
k zniZeniu poctu CD8+ T-lymfocytov u pa-
cientov s PMR v porovnani so séronegativ-
nou RA zacinajucou v starSom veku. Podobné
vysledky sme pozorovali i my v naSej sku-
pine 16 pacientovi s PMR, u ktorych sme zis-
tili znizené hodnoty CD8+ T-lymfocytov, nie
vSak Statisticky vyznamne (Blazickova et al.,
2006). Na druhej strane iné Stadie nepotvrdili
znizenie CD8+ T-lymfocytov u nelieCenych
pacientovi s PMR/OBA (Pountain et al., 1993;
Martinez-Taboda et al., 2001).

Co sa tyka neinvazivnych zobrazovacich
metod pri vyhladavani aortitidy, je vyhodou
pouzit’ techniku MRI a pozitrénovej emis-
nej tomografie s 18-fluorodeoxyglukézou
(18 F/FDG-PET) (Scheel et al., 2004).

Diagnostika

Diagnostika PMR je postavena na doklad-
nom zhodnoteni klinickych a laboratornych

parametrov  ochorenia, a predovsetkym
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vyluceni dalsich ochoreni, ktoré sa mozu
manifestovat’ polymyalgickym syndromom.
Ide predovsetkym o infekcie, malignity,
mnohopocetny myelom, hypotyredzu, reu-
matoidnu artritidu, pripadne iné systémové
ochorenia spojiva (Epperly et al., 2000). Pre
diagnostiku PMR holi vypracované viaceré
diagnostické kritéria. Kritéria podla Birda
(Bird, et al. 1979) zahfiaju 7 parametrov:

. bolesti a stuhnutost’ oboch ramien,

. trvanie tazkosti menej ako 2 tyzdne,

. FW vyssia ako 40 mm/h,

. ranna stuhnutost’ trvajuca viac ako 1 hodinu,
. zaCiatok ochorenia vo veku nad 65 rokov,

. chudnutie,

. citlivost’ oboch ramennych pletencov.

~N N B WD

Diagnéza PMR je pravdepodobna, ked su
splnené aspon tri z tychto kritérii a pripadne
je pritomny aj jeden z prejavov temporal-
nej arteritidy. Pozitivny Standardizovany test
robi diagnézu PMR istou. Jones a Hazleman
(1981) vyzadujti pritomnost’ vSetkych nizsie
uvedenych kritérii pre diagn6zu PMR:

1. bolesti ramennych a panvovych pletencov,
2. ranna stuhnutost’,

3. trvanie priznakov viac ako 2 mesiace,

4. FW vyssia ako 30 mm/a alebo CRP viac ako
6 mg/l,

5. vylt€enie reumatoidnej artritidy, infek¢nej
artritidy a malignity,

6. chybanie objektivnych prejavov iného sva-
lového ochorenia,

7. rychla a vyznamna odpoved” na lie¢bu glu-
kokortikoidmi.

Diagnoza OBA by sa mala zvédzovat
u kazdého pacienta vo veku nad 50 rokov
s novovzniknutou bolest’ou hlavy, poruchami
zraku, myalgiami, zvySenou FW a nejasnou
hortickou. Je treba mat’ na zreteli, Ze niekedy
dochadza k strate zraku uz po objaveni sa
prvych tazkosti, Casto aj bez prodromalnych
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priznakov. Pri vySetrovani artérii na hlave,
krku a koncatinach si treba vSimat’ palpacnu
bolestivost’, pripadne zdurenie a farebné zme-
ny v priebehu vySetrovanej cievy, patrat’ po
Selestoch, vysetrovat periférne pulzacie sy-
metricky na oboch HK a DK, merat’ krvny tlak
na oboch HK.

Zlatym Standardom diagnostiky OBA je biop-
sia. Pozitivny histologicky nalez je sucastou
diagnostickych kritérii (Hunder et al., 1990).
Negativny ~ vysledok  biopsie  (priblizne
u 15% pacientov) vSak pri typickom kli-
nickom obraze nevylucuje diagnézu OBA.
Najcastejsie sa odobera vzorka z temporal-
nej artérie, zriedkavejsie z okcipitalnej alebo
tvarovej artérie. S cielom znizit moznost
falosne negativnych vysledkov, vzhl'adom
na segmentalne postihnutie cievy je potrebné
pri biopsii odoberat vzdy dostato¢ne dlhu
vzorku. V pripade makroskopicky zmenene;j
cievy (palpacne tuhd, vinutd, bolestiva) byva
reprezentativna 2-3 cm vzorka. Ak vSak typ-
ické lokalne prejavy temporalnej arteritidy
nie su vyznacené, je nutné odobrat’ dlhsi seg-
ment cievy (Epperly et al.,, 2000; Dasgupta
a Hassan, 2007). Zvyc¢ajne sa robi unilate-
ralna biopsia. Hall et al.(2003) sledoval sku-
pinu 88 pacientov s negativnou unilateralnou
temporalnou biopsiou. Len u jedného z nich
nasledne zistil pozitivny biopticky nalez na
kontra lateralnej strane, avSak bez vedlajSich
oc¢nych alebo neurologickych komplikacii.

V histologickom obraze je pre OBA charakte-
ristické segmentalne postihnutie cievy, pri kto-
rom sa postihnuté useky striedaji s normalnou
cievou. Granulomatézny charakter zdpalu,
s fragmentaciou lamina elastica interna, hy-
perplaziou intimy a pritomnost’ou obrovskych
mnohojadrovych buniek nachiddzame asi
u 50% pacientov s typickymi prejavmi OBA.
Zostavajucich 50% pacientov ma histologicky
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obraz panarteritidy so zmieSanym zapalovym
infiltratom, ale bez obrovskych buniek. Za-
palovy infiltrat pozostiva predovsetkym
z mononuklearnych buniek, v menSom
mnozstve si pritomné neutrofily a eozino-
fily. Loziska fibrinoidnej nekrozy byvaju pri-
tomné (Mohan, 2001). Vzorka sa zvycajne
odobera pred zacatim liecby glukokortikoid-
mi. Vzhl'adom k tomu, ze ide o ochorenie
s rizikom vaznych ischemickych komplikacii,
je potrebné zaviest’ lieCbu ¢o najskor. V pri-
pade, Ze nie je mozné biopsiu urgentne
zrealizovat’, zavedenie liecby ma prednost.
Podl’a literatury bioptickd vzorka temporal-
nej artérie je pozitivna u 74% pacientov pocas
prvého me-siaca liecby (Dasgupta a Hassan,
2007; Narvaéz et al., 2007).

Neinvazivnym a  pomerne
vysetrenim je farebna Dopplerovska ultra-
sonografia. Medzi ultrasonografické nalezy
OBA na povrchovo uloZenej temporalnej ar-

dostupnym

térii patri hypoechogénne hald predstavujice
edém steny postihnutej cievy ako aj zmeny
prietokovych  rychlosti tejto
Specifickost tychto nalezov pre diagnos-
tiku OBA sa u jednotlivych autorov Ilisi
(Murgatroyd et al., 2003; Nesher et al., 2002;
Schmidt, 2000). Sucastou ultrasonografick-
¢ho vySetrenia pri podozreni na extrakranialne
postihnutie OBA je vySetrenie aortalneho
obluka a jeho odstupov.

V diagnostike aortitidy, najmd v akutnom
Stadiu ochorenia, je indikovana pozitrénova

A\ cieve.

emisna tomografia alebo magneticka rezonan-
cia (Dasgupta a Hassan, 2007). Pri dlhodobom
sledovani by mali byt’ pacienti pre riziko vzni-
ku aneuryzmy aorty aj pravidelne echokardio-
graficky vySetrovani. K angiografii, vzhl'adom
k tomu, ze ide o invazivne vySetrenie, zvycajne
pristupujeme az po neuspechu vysSie uve-
denych moznosti.
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Sucastou kompletného vysetrenia pacien-
ta s podozrenim na OBA musi byt aj o¢né
vySetrenie a podla klinickych prejavov sa
dopliiaju aj dalsie odborné vysetrenia.

V roku 1990 ACR publikovala kritéria, ktoré
vznikli porovnanim klinickych prejavov
u 214 pacientov s OBA a 593 pacientov
s inym typom vaskulitidy (Hunder, et al.,
1990). Tradi¢na klasifikacia ACR pozostava
z piatich kritérii:

1. zaciatok ochorenia vo veku nad 50 rokov,
2. novovzniknuté bolesti hlavy,

3. palpacna citlivost” alebo oslabenie pulzacie
nad postihnutou temporalnou artériou,

4. FW nad 50 mm/h,

5. histologicky nalez nekrotizujucej arteritidy
s mononuklearnym infiltratom alebo granulo-
matéznym zapalom zvycCajne s obrovskymi
mnohojadrovymi bunkami.

Pre splnenie diagndzy je potrebna pritomnost’
najmene;j troch z tychto kritérii. Uvedené diag-
nostické kritérid maji 93,5% citlivost' a 91,2%
$pecifickost’ pre pozitivnu diagnézu OBA.
Diferencialne diagnosticky treba vylucit’ iné
priciny bolesti hlavy, ktoré st u l'udi tejto ve-
kovej skupiny pomerne Casté. Patrat’ treba po
ischemickych prejavoch CNS, nedostato¢ne
kompenzovanej hypertenzii, intrakranialnych
tumoroch, pripadne metastazach inych nado-
rov. Bolesti hlavy m6zu byt podmienené mi-
grénou, ale aj medikamentozne. Medzi lieky,
ktoré zapri¢inuju bolesti hlavy u starsich I'udi
patria najmd nitraty, hypotenziva, digoxin,
benzodiazepiny, barbituraty, niektoré NSA,
blokatory H2-receptorov, aminofylin, teo-
fylin, trimetoprim-sulfametoxazol, pripadne
dalsie. Pri bolesti lokalizovanej do sanky treba
vylucit’ stenokardie, gastroezofagedlny reflex,
zubné afekcie, otitidu, neuralgie, osteoartrozu
temporomandibularneho kibu (Epperly et al.,
2000; Edmeads, 1997).
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Liecba

Reumaticka polymyalgia a obrovskobunkova
arteritida su choroby, ktoré¢ vynimocne dobre
reaguju na liecbu glukokortikoidmi. Rychla
odpoved’ na nizke davky glukokortikoidov
je sucastou niektorych diagnostickych alebo
diagno6zu podporujucich kritérii PMR (Bird et
al., 1979; Jones a Hazleman, 1981).

Bezna denna davka glukokortikoidov pri
PMR vicSinou nepresahuje 15 mg. V li-
terature su i spravy, ze uvodna davka byva
nizSia. Z doterajsich skusenosti najvhodnejsou
inicialnou davkou je 15 mg prednizénu dene.
Alternativne podavanie glukokortikoidov je
menej efektivne ako denné podavanie v jedno-
razovej davke. Vyrazné zlepsenie sa pozoruje
uz v priebehu 48-72 hodin od zaciatku lieCby
glukokortikoidmi. Po ustupe klinickych
symptomov a poklese zapalovych reaktantov
sa davka prednizonu postupne znizuje. V praxi
najcastejSie znizujeme davku po 2,5 mg pred-
nizonu kazdé 4 tyzdne. Udrziavacie davky by
sa mali pohybovat’ v rozmedzi 5-7,5 mg pred-
nizénu denne a tito davku podavat’ najmene;j
12 mesiacov U casti pacientovi je nutné
pokracovat’ do doby 2 rokov, a u niektorych
dokonca 4-5 rokov NSA sa pridavaji ku glu-
kokortikoidom na kontrolu muskuloskeletal-
nych symptéomov, najméd v obdobi detrakcie
davky prednizonu. V pripade zlyhania tera-
peutickej odpovede po dvojtyzdiovej liecbe
prednizonom v davke 15 mg/den treba zvazit
moznost’ nespravnej diagné6zy PMR (Cohen
a Abril, 2001; Rovensky et al., 2007).
Donedavna sme sa pri hodnoteni ucinnosti
liecby orientovali len podla pritomnosti kli-
nickych symptémov a hodnoty FW. V roku
2004 bola publikovana skupina klinickych
i laboratornych parametrov odporucenych
na monitorovanie terapeutickej odpovede
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PMR: CRP, vizualna anal6gova skala bolesti
hodnotend pacientom (VASp), celkové hod-
notenie aktivity ochorenia lekarom VASph),
trvanie rannej stuhnutosti v minutach (MST)
a schopnost’ elevacie v ramenach (EUL).
Skore aktivity PMR (PMR-AS) sa vypocita
podla vzorca: CRP (mg/dl) + VASp (0-10)
+ VASph (0-10) + [MST (min) . 0,1] + EUL
(3-0). Hodnota PMR-AS < 7 predstavuje niz-
ku aktivitu ochorenia, PMR SA 7-17 strednt
aktivitu a PMR-AS > 17 vysoku aktivitu PMR
(Leeb a Bird, 2004).

Na rozdiel od PMR, sa liecba OBA zacina
vys$$imi ddvkami prednizonu alebo jeho ekvi-
valentov. Hlavnym principom je, aby sa liecba
glukokortikoidmi zac¢ala ¢o najskor pri podoz-
reni na OBA — splnenie > 3 ACR kritéria alebo
anamnéza OBA so zhorSenim neurooftalmo-
logickych komplikacii — zuvacie klaudikéacie,
amaurosis fugax, iné ocné komplikacie (Das-
gupta a Hassan, 2007). Inicialna davka pred-
nizénu sa zvycajne pohybuje v intervale 40-60
mg/den. V pripade rizika vaznych ischemic-
kych komplikécii (amaurosis fugax, oslepnutie
na jedno oko, pocinajuce prejavy poskodenia
zraku na druhom oku) sa uvodne podéava in-
travenozna pulzna liecba metylprednizolonom
v davke 500-1000 mg na deni po dobu troch
dni, s naslednym pokracovanim vo forme
peroralnej lie¢by. Zmiernenie subjektivnych
tazkosti pacient zvyc¢ajne udava v priebehu 48-
72 hodin od zacatia liecby. Pocas 2-4 tyzdiiov
dochadzak poklesu, pripadne azk normalizacii
zapalovych parametrov (FW, CRP). V uvod-
nej davke prednizonu pokracujeme zvycajne
4 tyzdne, a potom ju zaciname zniZovat.
Redukcia davky musi byt postupnd max-
imalne o 10% celkovej dennej davky v jeden
denne - az dvojtyzdnovych intervaloch (Mar-
quez et al.,, 2003; Langford, 2001; Paget,
2012).
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Pacient je pocas liecby sledovany pre riziko
relapsu ochorenia ako aj riziko vedlajSich
ucinkov podavanej terapie. V tivode ochorenia
musia byt kontroly CastejSie — odporuca sa 0.,
1.,4.,8,a12. tyzden, potom 3., 6.,9. a 12. me-
siac v priebehu prvého roka (Dagupta a Has-
san, 2007). Na relaps ochorenia treba mysliet’
pri FW > 40 mmHg a pritomnosti najmenej
jedného z klinickych prejavov OBA: horucka
(= 38°C), PMR, bolesti hlavy alebo palpacna
citlivost’ koze na hlave, strata zraku, bolesti
jazyka/Celuste alebo zuvacie klaudikacie,
klaudika¢né bolesti na koncatinach, zhrubnu-
tie, palpacna citlivost’ alebo zdurenia v priebe-
hu temporalnej alebo okcipitalnej artérie, an-
giografické zmeny svedciace pre vaskulitidu
aorty alebo jej odstupov, TIA alebo CMP (Da-
gupta a Hassan, 2007; Hoffman et al., 2002).
Antiagregatna alebo antikoagula¢na liecba
znizuje riziko ischemickych komplikacii
u pacientov s OBA (Lie et al., 2006). V snahe
redukovat’ kumulativhu davku prednizéonu
sa k liecbe glukokortikoidmi pridavaji aj
iné DMARDs, najmid methotrexat, avsak
s nejednoznacnym efektom na redukciu sle-
dovanych parametrov v jednotlivych pra-
cach (Hoffman et al., 2002; Mahr et al.
2007). V poslednom obdobi sa objavuju aj
prace s podavanim anticytokinovej liecby
(predovsetkym infliximabu a etanerceptu)
u pacientov s PMR a OBA, ktoré sa ukazuju
nadejné. Ide vSak zatial’ len o malé subory
pacientov (Catanoso et al., 2007; Salvarini
et al. 2003). Liekom vol'by pre PMR aj OBA
zatial' zostavaji glukokortikoidy. S cielom
redukovat’ riziko vedl'ajsich ucinkov sa u pa-
cientov stcasne podavaju blokatory H2-re-
ceptorov alebo inhibitory proténovej pumpy,
preparaty kalcia a vitaminu D, pripade podl'a
hodnot kostnej denzity aj bisfosfonaty.

V literature st publikované odportacania pre
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liecbu OBA podla Britskej reumatologicke;j
spoloc¢nosti (Dasgupta a Hassan, 2007):

- uvodna liecba nekomplikovanej OBA: pred-
nizolon 40 mg/den do Ustupu symptémov
a laboratornych abnormalit,

- uvodna liecba OBA s komplikaciami (po-
ruchy zraku, amaurosis fugax): metylpredni-
zolon 500-1000 mg i. v denne 3 dni,

- strata zraku na jednom oku (prevencia kon-
tralateralneho postihnutia oka): prednizolon
60 mg/den, pridat’ aspirin 75 mg/den, suple-
mentacia vapnika, vitaminu D, zvazit’ pridanie
blokatorov protdénovej pumpy,

- redukcia davky: davka sa zacina redukovat’
po ustupe klinickych symptomov a labo-
ratornych abnormalit, znizovanie davky
musi byt pomalé pre riziko relapsu ochore-
nia. Podl'a odporuc¢eného postupu sa v davke
40-60 mg prednizolonu pokracuje 2-4 tyzdne,
az do ustupu klinickych i laboratornych pre-
javov ochorenia. Potom sa davka zniZuje po
10 mg kazdé 2 tyzdne na 20 mg denne,
nasledne po 2,5 mg kazdé 2 tyzdne na 10 mg
a potom po 1 mg v mesacnych intervaloch,

- liecba relapsu: cefalea — prednizon zvysit’ na
davku pred poslednym znizovanim:

« cefalea + zuvacie klaudikacie: 40 mg predni-
zolonu na den,

* postihnutie o¢i: 60 mg prednizolénu alebo
i. v. metylprednizolon.

V ostatnom case sa pri OBA uvazuje aj so
zavedenim biologickej liecCby etanerceptom.
V dvojslepej randomizovanej a kontrolovane;j
studii u chorych s priemernym vekom 74,5 ro-
kov sa podavanim etanerceptu umoznilo preu-
kazne znizit' kumulativou davku prednizénu.
Etanercept bol dobre tolerovany (Martinez-
Taboada et al., 2008).

Starostlivost o  pacientov s PMR,
a predovsetkym OBA, musi byt multidisci-
plinarna vzhl'adom na jej systémovy charak-
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ter. Pri PMR dolezitou sucastou liecby su
fyzioterapeutick¢ techniky napomahajuce
miernenie bolesti a zlepsujuce flexibilitu. To-
to je zvlast dolezité vo faze znizovania davky
prednizonu. Fyzikalna terapia ma za ciel
redukciu celkového diskomfortu pacienta,
predchadzanie kontraktiram méakkych tkaniv,
zvySenie funkénosti a nezavislosti pocas akut-
nych vzplanuti a redukciu rizika padov. V ob-
dobi aktitneho vzplanutia choroby je potrebné
odporucit’ pouzivanie pomocok kvoli zvla-
daniu dynamickej instability. Rehabilitacna
liecba po odzneni myozitidy smeruje k maxi-

Literatiara

ACHKAR, A.A., LIE, J.T., GABRIEL, S.E.
HUNDER G.G. 1995. Giant cell arteritis in-
volving the facial artery. J Rheumatol, 1995,
ro¢. 22, s. 360-362. ISSN 0315-162X.

BIRD, H.A., ESSELINCKX, W., DIXON, A.
1979. An evaluation of criteria for polymyal-
gia rheumatica. Ann Rheum Dis, 1979, roc.
38, s. 434-439. ISSN 0003-4967.
BLAZICKOVA, S, TUCHYNOVA, A,
ROVENSKY, J. et al. 2006: Circulating cell
subpopulations in polymyalgia rheumatica.
Zdrav Vestn, ro¢. 75, 2006, Suppl. 1, s. 1-8.
ISSN 0350-0063.

BOSAK, V. 2003. HLA-systém a jeho vyznam
v revmatologii. In: Pavelka, K., Rovensky, J.:
Klinickéd revmatologie. 1. vyd. Praha: Galén,
2003, s. 101-115. ISBN ISBN 80-7262-174-2.
CASELLI, R.J., HUNDER, G.G., WHIS-
NANT, J.P. 1988. Neurologic disease in bio-
psy-proven giant cell (temporal) arteritis.
Neurology, 1988, ro¢. 38, s. 352-359. ISSN
0028-3878.
CATANOSO, M.G,,

MACCHIONI, P,

82

2012, ro¢. 3, ¢. 2

malizacii svalovej sily, rieSeniu potencial-
nych zmien v drzani tela a chodze a taktiez
k znizovaniu kontraktur a k zlepSeniu kibovej
pohyblivosti.

Zaver

Skora diagnostika, v€as nasadend sprav-
na liecba a celozivotna kontrola pacienta
ohl'adom na riziko ischemickych komplikacii
ho moéze ochranit’ pred vznikom zavaznych
komplikacii ochorenia ako aj vedlajsich
ucinkov liecby.

BOIARDI, L. et al. 2007.Treatment of poly-
myalgia rheumatica with etanercept: an open
pilot study. Arthritis Rheum, ro¢. 57, 2007, s.
1514-1519. ISSN 0004-3591.

CECCATO, R., ROVERANO, S.G., PAPA-
SIDERO, S. et al. 2006. Peripheral musculo-
skeletal manifestations in polymyalgia rheu-
matica. J Clin Rheumatol, 2006, ro¢. 12, s.
167-171. ISSN 2043-0248.

COHEN, M.D., ABRIL, A. 2001. Polymy-
algia rheumatica revisited. Bull Rheum Dis,
2001, ro€. 50, s. 1-4. ISSN 0007-5248.
CORRIGALL, V.M., DOLAN, A.L., PANAY,
G.S. 1995. The value of percentage of CD8+
T-lymfocyte levels in distinquishing polymy-
algia rheumatica from early rheumatoid arthri-
tis. J Rheumatol, 1995, ro¢. 22, s. 1020-1024.
ISSN 0315-162X.

DASGUPTA, B., HASSAN, N. 2007. Giant
cell arteritis: recent advances and guidelines
for management. Clin Exp Rheumatol, ro¢. 21,
2007, Suppl. 44, s. 62-65. ISSN 0392-856X.
DUHAUT, P, BOSSHARD, S., DUMONTET,
C. 2000. Giant cell arteritis and polymyalgia
rheumatica: role of viral infection. Clin Exp



Slovak Journal of Health Sciences

Rheumatol, 2000, ro¢. 18, Suppl 20, s. 22-23.
ISSN 0392-856X.

DUPUY, R., MERCIE, P, NEAU, D.,
LONGY-BOURSIER, M., CONRI, C. 1997.
Giant cell arteritis involving the lower limbs.
Rev Rhum, 1997, ro¢. 64, ¢. 7-9, s. 500-503.
ISSN 0035-2659.

EDMEADS, J. 1997. Headaches in older peo-
ple. How are they different in this agegroup?
Postgraduate medicine, 1997, ro¢. 101, s. 91-
100. ISSN 0032-5481.

ELLING, H., OLSSON, A.T, ELLING, E.
2000. Human parvovirus and giant cell ar-
teritis: a selective arteritic impact? Clin Exp
Rheumatol, 2000, ro¢. 18, Suppl. 20, s. 12-14.
ISSN 0392-856X.

EPPERLY, T.D., MOORE, K.E., HARRO-
VER, J.D. 2000. Polymyalgia rheumatica and
temporal arteritis. Am Fam Physician, 2000,
ro€. 62, s. 789-796. ISSN 0002-838X.
EVANS, J.M., HUNDER, G.G. 2000. Poly-
myalgia rheumatica and giant cell arteritis.
Rheum Dis Clin N Am, 2000, ro€. 26, s. 493-
515. ISSN 0889-857X.

FONT, C., CID, M.C., COLL-VINCENT, B.
et al. 1997. Clinical features in patients with
permanent visual loss due to biopsy-proven
giant cell arteritis. Br J] Rheumatol, 1997, ro¢.
36, s. 251-254. ISSN 0263-7103.

GARCIA VAZQUES, JM., CARREIRA,
J.M., SEOANE, C., VIDAL, J.J. 1999. Supe-
rior and inferior limb ischaemia in giant cell
arteritis: angiography follow-up. Clin Rheu-
matol, 1999, ro¢. 18, s. 61-65. ISSN 0770-
3198.

GONZALEZ-GAY, M.A., AMOLI, M.M,,
GARCIA-PORRU, C. et al. 2003. Genetic
markers of disease susceptibility and severity
in giant cell arteritis and polymyalgia rheu-
matica. Semin Arthritis Rheum, 2003, ro¢. 33,
s. 38-48. ISSN 0049-0172.

83

2012, ro¢. 3, ¢. 2

GONZALEZ-GAY, M. A., GARCIA-PORRU-
AM, C., AMOR-DORADO, J.C. et al. 2003.
Influence of age, sex, and place of residence
on clinical expression of giant cell arteritis in
northwest Spam. J Rheumatol, 2003, ro¢. 30,
s. 1548-1551. ISSN 0315-162X.

GORONZY, JJ.,, WEYAND, C.M. 2002.
Cytokines in giant-cell arteritis. Cleve Clin
J Med, 2002, ro¢. 69, s. SII91-SI194. ISSN
0891-1150.

GRAN, J. 2002. Some thoughts about the etio-
pathogenesis of temporal arteritis — a review.
Scand J Rheumatol, 2002, 31, s. 1-5. ISSN
0300-9742.

GUR, H., EHRENFELD, M., IZSAK, E. 1996.
Pleural effusion as a presenting manifestation
of giant cell arteritis. Clin Rheumatol, 1996,
ro€. 15,s. 200-203. ISSN 0770-3198.

HALL, J.K., VOLPE, N.J., GALETTA, S.L.,
LIU, G.T., SYED, N.A., BALCER, L.J. 2003.
The role of unilateral temporal artery biopsy.
Ophthalmology, 2003, ro¢. 110, ¢. 3, s. 543-
548. ISSN 0161-6420.

HAYREH, S.S. 2004. Ocular manifestations
of GCA. www.webeye.ophth.uiowa.edu/ dept/
GCA/04-ocular. Format suboru html.
HAZLEMAN, B. 2000. Laboratory investi-
gations useful in the evaluation of polymyal-
gia rheumatica (PMR) and giant cell arteritis
(GCA). Clin Exp Rheumatol, 2000, roc¢. 18,
Suppl. 20, s. 29-31. ISSN 0392-856X.
HERNANDEZ-RODRIGUEZ, J., GARCIA-
MARTINEZ, A., CASADEMONT, J. et al.
2002. A strong initial systemic inflammatory
response is associated with higher cortico-
steroid requirements and longer duration of
therapy in patients with giant-cell arteritis. Ar-
thritis Rheum, 2002, ro¢. 47, s. 29-35. ISSN
0004-3591.

HOFFMAN, G.S., CID, M.C., HELLMANN,
D.B. et al. 2002. A multicenter, randomized,



Slovak Journal of Health Sciences

double-blind, placebo-controlled trial of adju-
vant methotrexate treatment for giant cell ar-
teritis. Arthritis Rheum, 2002, ro€. 46, s. 1309-
1348. ISSN 0004-3591.

HUNDER, G.G., BLOCH, D.A., MICHAL,
B.A., STEVENS, M.B., AREND, W.P., CAL-
ABRESE, L.H., EDWORTHY, S.M., FAUCI,
A.S., LEAVITT, R.Y., LIE, J.T. et al. 1990.
The American College of Rheumatology 1990
criteria for classification of giant cell arteritis.
Arthritis Rheum, 1990, ro¢. 33, ¢. 8, s. 1122-
1128. ISSN 0004-3591.

HUONG, D.T., ANDREU, M.R., DUHAUT,
P. et al. 2003. Intra-alveolar haemorrhage in
temporal arteritis. Ann Rheum Dis, 2003, roc.
62, s. 189-190. ISSN 0003-4967.

CHAOUAT, D. 1997. Peripheral joint involve-
ment in polymyalgia rheumatica. Rev Rhum
(Engl. Ed.), 1997, roc. 64, s. 184-188. ISSN
1169-8446.

CHOU, CH., SCHUMACHER, H.R. 1984.
Clinical and pathologic of studies synovitis
in polymyalgia rheumatica. Arthritis Rheum,
1984, ro¢. 27, s. 1007-1117. ISSN 0004-3591.
CHURG, J. 1993. Systemic vasculitis. In:
Grishman, E., Churg, J., Needle, M.A., Ven-
kataseshan, V.S.: The kidney in collagen-vas-
cular diseases. 1. vyd. New York: Raven Press,
1993, s. 213-250.

ILAN, Y., BEN-CHERIT, E. 1993. Liver in-
volvement in giant cell arteritis. Clin Rheuma-
tol, 1993, roc€. 12, s. 219-222. ISSN 0770-3198.
IMRICH, R., BOSAK, V., ROVENSKY, J.
2003. Polymyalgia rheumatica a temporalna
arteritida: vztah hormoénov k patogenéze.
Rheumatologia, 2003, ro¢. 17, s. 69-77. ISSN
1210-1931.

JONES, J.G., HAZLEMAN, B.L. 1981. Prog-
nosis and management of polymyalgia rheu-
matica. Ann Rheum Dis, 1981, ro¢. 40, s. 1-5.
ISSN 0003-4967.

84

2012, ro¢. 3, ¢. 2

KOBAYASHI, S., YANO, T., MATSUMO-
TO, Y. et al. 2003. Clinical and epidemiologic
analysis of giant cell (temporal) arteritis form
anationwide survey in 1998 in Japan: The first
government-supported nationwide survey. Ar-
thritis Rheum, 2003, roc. 49, s. 594-598. ISSN
0004-3591.

KOGA, T., MIYVASHITA, T., MATSUOKA,
Y. et al. 2007. Acute dissecting thoracis aortic
aneurysm in a patient with polymyalgia rheu-
matica. Am J Med Sci, 2007, ro¢. 334, s. 386-
388. ISSN 0002-9629.

KRISHA, R., KOSMORSKY, G.S. 1997. Im-
plications of trombocytosis in giant cell arteri-
tis. Am J Ophthalmol, 1997, ro¢. 124, s. 103.
ISSN 0002-9394.

KUMAR, P., VELISSARIS, T., SHEPPARD,
M.N., PEPPER J.R. 2002. Giant cell arteritis
confined to intramural coronary arteries. Un-
foreseen hazards myocardial protection. J Car-
diovasc Surg (Torino), 2002, ro¢. 43, €. 5, s.
647-649. ISSN 0021-9509.

KUTHAN, P, DIBLIiK, P., SKLENKA, P,
KLIMOVA, A. 2011 Temporalni arteriitida —
akutni onemocnéni vyzadujici neodkladnou
péci. Neurol. Praxi, 2011, ro€. 12, €. 3, s.160—
163. ISSN - 1213-1814.

LANGFORD, C.S. 2001. Management of
systemic vasculitis. Best Pract Res Clin Rheu-
matol, 2001, ro¢. 15, s. 281-297. ISSN 1521-
6942.

LE HELLO, C., LEVESQUE, H., JEANTON,
M. et al. 2001. Lower limb giant cell arteritis
and temporal arteritis: follow up of 8 cases. J
Rheumatol, 2001, ro¢. 28, s. 1407-1411. ISSN
0315-162X.

LEEB, B.F, BIRD, H.A. 2004. A disease ac-
tivity score for polymyalgia rheumatica. Ann
Rheum Dis, 2004, ro¢. 63, s. 1279-1283. ISSN
0003-4967.

LIE, J.T. 1995. Aortic and extracranial large



Slovak Journal of Health Sciences

vessel giant cell arteritis: a review of 72 cases
with histopatologic documentation. Semin Ar-
thritis Rheum, 1995, roc¢. 24, s. 422-431. ISSN
0049-0172.

LIE, M.S., SMITH, S.D., GALOR, A. HOFF-
MAN, G.S. 2006. Antiplatelet and anticoagu-
lant therapy in patients with giant cell arteritis.
Arthritis Rheum, 2006, ro¢. 54, s. 3306-3309.
ISSN 0004-3591.

LOPEZ-HOYOS, M., RUIZ DE ALEGRIA,
C., BLANCO, R. CRESPO, J., PENA, M,
RODRIGUEZ-VALVERDE , V., MARTI-
NEZ-TABOADAET, V.M. 2001. Clinical uti-
lity of anti-CCP antibodies in the differential
diagnosis of elderly-onset rheumatoid arthritis
and polymyalgia rheumatica. Rheumatology
(Oxford), 2001, ro¢. 43, s. 655-657. ISSN
1462-0324.

MAHR, A.D., JOVER, J.A., SPIERA, R.E et
al. 2007. Adjunctive methotrexate for treat-
ment of giant cell arteritis. Arthritis Rheum,
2007, ro€. 56, s. 2789-2797. ISSN 0004-3591.
MARQUEZ, J., FLORES, D., CANDIA, L.,
ESPINOZA, L.R. 2003. Granulomatous vas-
culitis. Curr Rheumatol Rep, 2003, roc. 5, s.
128-135. ISSN 1523-3774.
MARTINEZ-TABOADA, V.M., BLANCO,
R.,ARMONA, J., URIARTE, E., FIGUEROA,
M., GONZALEZ-GAY, M.A., RODRIGUEZ-
VALVERDE, V. et al. 2000 B. Giant cell ar-
teritis with the erythrocyte sedimentation rate
lower than 50. Clin Rheumatol, 2000, ro¢. 19,
¢. 1,s.73-75. ISSN 0770-3198.
MARTINEZ-TABOADA, V.M., BLANCO,
R., FITO, C., PACHECO, M.J., DELGA-
DO-RODRIGUEZ, M., RODRIGUEZ-VAL-
VERDE, V. 2001. Circulating CD8+ T cells
in polymyalgia rheumatica and giant cell arte-
ritis: a review. Semin Arthritis Rheum, 2001,
ro€. 30, €. 4,s. 257-271. ISSN 0049-0172.
MARTINEZ-TABOADA, V.M., BLANCO,

85

2012, ro¢. 3, ¢. 2

R., RODRIGUEZ-VALVERDE, V. 2000 A.
Polymyalgia rheumatica with normal erythro-
cyte sedimentation rate: Clinical aspects. Clin
Exp Rheumatol, 2000, ro¢. 18, Suppl. 20, s.
34-7. ISSN 0392-856X.
MARTINEZ-TABOADA, V.M., RODRI-
GUEZ-VALVERDE, V., CARRENO, L.,
LOPEZ-LONGO J., FIGUEROA, M., BEL-
ZUNEGUIL, J. et al. 2008. A double-blind pla-
cebo controlled trial of etanercept in patients
with giant cell arteritis and corticosteroid side
effects. Ann Rheum Dis, 2008, ro¢. 67, s. 625-
630. ISSN 0003-4967.

MOHAN, N. 2001. Diagnosis of vasculitis.
Best Pract Res Clin Rheumatol, 2001, ro¢. 15,
s. 203-223. ISSN 1521-6942.

MOWAT, A.G. 2003. Polymyalgia rheumatica
and giant cell arteritis. Warrell, D., Cox, T.M.,
Firsth, J.D. Oxford textbook of Medicine.
Ro¢. 3. 4. vyd. Oxford: Oxford University
Press, 2003, s. 103-106.

MURGATROYD, H., NIMMO, M., EVANS,
A. et al. 2003. The use of ultrasound as an aid
in the diagnosis of giant cell arteritis: a pilot
study comparing histological features with ul-
trasound findings. Eye, 2003, roc. 17, s. 415-
419. ISSN 1476-5454.

NARVAEZ, J, BERNARD, B. DIAZ
TORNE, C. et al. 2006. Low serum levels of
DHEAS in untreated polymyalgia rheumatica/
giant cell arteritis: J Rheumatol, 2006, roc. 33,
s. 1293-1298. ISSN 0315-162X.

NARVAEZ, J., BARNAD, B., ROIG-VILAS-
ECA, D. et al. 2007. Influence of previous cor-
ticosteroid therapy on temporal artery biopsis
yield in giant cell arteritis. Semin Arhritis
Rheum, 2007, roc. 31, s. 13-19. ISSN 0049-
0172.

NARVAEZ, J., NOLLA-SOLE, J.M., VAL-
VERDE-GARCIA, J., ROIG-ESCOFET D. et
al. 2002. Sex differences in temporal arteritis



Slovak Journal of Health Sciences

and polymyalgia rheumatica. J Rheumatol,
2002, roc. 29, s. 321-325. ISSN 0315-162X.
NESHER, G. 2000. Neurologic manifesta-
tions of giant cell arteritis. Clin Exp Rheuma-
tol, 2000, ro¢. 18, Suppl. 20, s. 24-26. ISSN
0392-856X.

NESHER, G., SHEMESH, D., MATES,
M., SONNENBLICK, M., ABRAMOWITZ
HARRY, B. et al. 2002. The predictive value
of the halo sign in color Doppler ultrasono-
graphy of the temporal arteries for diagnosing
giant cell arteritis. J] Rheumatol, 2002, ro¢. 29,
. 6,s.1224-1226. ISSN 1315-162X.

NESI, G., ANICHINI, CH., PADEMONTE,
E., TOZZINI, S., CALAMAI G., MONTESI,
G.F., GORI, F. 2002. Giant cell arteritis pre-
senting with annuloaortic ectasia. Chest, 2002,
ro¢. 121, ¢. 4,s. 1365-1367. ISSN 0012-3692.
NIR-PAZ, R., GROSS, A., CHAJEK-SHAUL,
T. 2002. Reduction of jaw opening (trismus)
in giant cell arteritis. Ann Rheum Dis, 2002,
roc. 61, s. 832-833. ISSN 0003-4967.
NIR-PAZ, A., GROSS, A., CHAJEK-SHAUL,
T. 2002. Sex differences in giant cell arteritis.
J Rheumatol, 2002, ro¢. 29, s. 1219-1223.
ISSN 0315-162X.

NORDBORG, C., NORDBORG, E., PE-
TURSDOTTIR, V. 2000. The pathogenesis
of giant cell arteritis: Morphological aspects.
Clin Exp Rheumatol, 2000, ro¢. 18, Suppl. 20,
s. 18-21. ISSN 0392-856X.

PAGET, S.A. Diagnosis and management
of giant cell arteritis. [online][30.3.2012]
Dostupné na adrese: www.rheumatology.hss.
edu/phys/specialReports/arteritis. Format
suboru asp.

PACHECO, M.J.B., AMADO, J.A., LOPEZ-
HOYOS, M., BLANCO R., GARCIA-UN-
ZUETA, M.T., RODRIGUEZ-VALVERDE,
V., MARTINEZ-TABOADA, V.M. 2003. Hy-

pothalamic-pituitarity-adrenocorticalis  axis

86

2012, ro¢. 3, ¢. 2

function in patients with polymyalgia rheu-
matica and giant cell arteritis. Semin Arthritis
Rheum, 2003, ro¢. 32, s. 266-272. ISSN 0049-
0172.

PORTIOLI, L. 2000. The history of poly-
myalgia rheumatica/giant cell arteritis. Clin
Exp Rheumatol, 2000, roc. 4, Suppl. 20, s.
1-3. ISSN 0392-856X.

POUNTAIN, G.D.,, KEOGAN, M.T,
BROWN, D.L., HAZLEMAN, B.L. 1993.
Circulating T cell subtypes in polymyalgia
rheumatica and giant cell arteritis: variation
in the percentage of CD8+ cell with predniso-
lone treatment. Ann Rheum Dis, 1993, ro¢. 52,
¢.10, s. 730-733. ISSN 0003-4967.
ROVENSKY, J., LEEB, B.F, STVRTINOVA,
V. et al. 2007. Polymyalgia rheumatica and
giant cell arteritis — an overview with a focus
on important factors contributing to the sever-
ity of disease. In: Rovensky, J. et al.: Poly-
myalgia Rheumatica and giant cell arteritis.
Bratislava : SAP, 2007, s. 7-32.
ROVENSKY, J, TUCHYNOVA, A,
LUKAC, J. 2001. Polymyalgia rheumatica
a temporalna arteritida. In: Duris, L., Hulin,
L., Bernadi¢, M.: Principy internej medidny
2. 1. vyd. Bratislava: Slovak Academic Press,
2001, s. 1479-1483.

SALVARANI, C., BOIARDI, L., MACCHIO-
NI, P. 1996. Distinquishing polymyalgia rheu-
matica from early elderly onset rheumatoid
arthritis. ] Rheumatol, 23, 1996, 3, s. 570-571.
ISSN 0315-162X.

SALVARINI, C., CANTINIL E., NICCOLI, L.
et al. 2003. Treatment of refractory polymyal-
gia rheumatica with inftiximab: a pilot study.
J Rheumatol, 2003, ro¢. 30, s. 760-763. ISSN
0315-162X.

SALVARANI, C., GABRIEL, S.E.,
O’FALLON, WM., HUNDER G.G. 1995.
Epidemiology of polymyalgia rheumatica in



Slovak Journal of Health Sciences

Olmsted County, Minnesota, 1970-1991. Ar-
thritis Rheum, 1995, ro¢. 38, s. 369-373. ISSN
0004-3591.

SALVARANI, C., HUNDER, G.G. 2001. Gi-
ant cell arteritis with low erythrocyte sedimen-
tation rate: frequency of occurrence in a popu-
lation-based study. Arthritis Rheum, 2001,
ro€. 45, s. 140-145. ISSN 0004-3591.
SAVE-SODERBERGH, J., MALMVALL,
B.E., ANDERSSON, R. BENGTSSON, B.A.
1986. Giant cell arteritis as a cause of death.
Report of nine cases. JAMA, 1986, roc. 255,
s. 493-496. ISSN 0098-7484.

SCHEEL, A.K., MELLER, J., VOSSHEN-
RICH, R., KOHLHOFF, E., SIEFKER, U.,
MULLER, G.A., STRUTZ, F. et al. 2004. Dia-
gnosis and follow up of aortitis in the elderly.
Ann Rheum Dis, 2004, ro¢. 63, s. 1507-1510.
ISSN 0003-4967.

SCHMIDT, W.A. 2000. Doppler ultrasonogra-
phy in the diagnosis of giant cell arteritis. Clin
Exp Rheumatol, ro¢. 18, 2000, Suppl. 20, s.
40-42. ISSN 0392-856X.

SMETANA, G.W., SHMERLING, R.H. 2002.
Does this patient have temporal arteritis?
JAMA, 2002, ro¢. 287, s. 92-101. ISSN 0098-
7484.

STVRTINA, S., ROVENSKY, J., GAL-
BAVY, S.2003. Aneuryzma aorty ako pri¢ina
smrti pri obrovskobunkovej arteritide. Rheu-
matologia, 2003, ro¢. 17, s. 213-220. ISSN
1210-1931.

Adresa prvého autora:

prof. MUDr. Jozef Rovensky, DrSc., FRCP
Narodny tstav reumatickych chorob
Nabrezie 1. Krasku 4

921 12 Piestany

Tel.: +421 33 7969103

e-mail: rovensky@nurch.sk

2012, ro¢. 3, ¢. 2

STVRTINOVA, V., ROVENSKY, I,
RAUOVA, L. et al. 2003. Vaskulitlda
a ateroskler6za — ndhodna koincidencia alebo
kauzalny vztah? Rheumatologia, 2003, roc.
17,s.127-137. ISSN 1210-1931.
VANDERCHUEREN, S., DEPOOT, L.,
KNOCKAERT, D.C. et al. 2002. Microscopic
haematuria in giant cell arteritis. Clin Rheu-
matol, 2002, ro¢. 21, s. 373-377. ISSN 0770-
3198.

UDDHAMMAR, A.C. 2000. Von Willebrand
factor in polymyalgia rheumatica and giant
cell arteritis. Clin Exp Rheumatol, 2000, roc.
18, Suppl. 20, s. 32-33. ISSN 0392-856X.
WATTS, R.A., SCOTT, D.G.L. 2003. Epide-
miology of the vasculitis. Curr Opin Rheuma-
tol, 2003, ro¢. 15, s. 11-16. ISSN 1040-8711.
WEYAND, C.M., FULBRIGHT, J.W., HUN-
DER, G.G., EVANS, J.M., GORONZY, J.J.
2000. Treatment of giant cell arteritis: inter-
leukin-6 as a biologic marker of disease acti-
vity. Arthritis Rheum, 2000, ro¢. 43, s. 1041-
1048. ISSN 0004-3591.

WEYAND, C.M., GORONZY, J.J. 2003.
Giant-cell arteritis and polymyalgia rheumati-
ca. Ann Intern Med, 2003, ro¢. 16, s. 505-515.
ISSN 0003-4819.

WEYAND, C.M., MA-KRUPA, W,
GORONZY, J.J. 2004. Immunopathways in
giant cell arteritis and polymyalgia rheumati-
ca. Autoimmunity Rev, 2004, ro€. 3, s. 46-53.
ISSN 1568-9972.

Recenzované / Reviewed:
17.7.2012



Slovak Journal of Health Sciences 2012, ro¢. 3, ¢. 2

ISMUS 2012

V ditoch 18.-20.oktobra 2012 sa kona medzinarodny kongres ISMUS 2012, ktory sa uskuto¢ni
v Piestanoch. Je odbornym podujatim s dvojro¢nou periodicitou a s meniacim sa miestom
konania v rdmci celej Europy. Néplinou je muskuloskeletalna sonogafia a jej blizke zobrazovacie
metody.

Na kongrese odzneju nasledovné prednasky:

Abstrakty / Abstracts

88



Slovak Journal of Health Sciences

2012, ro¢. 3, ¢. 2

1. Applying the real-time ultrasound guidance for epidural steroid injection in the lumbar

spine

Sergey Kinzerskiy, M.D., Ph.D
Alexander Kinzerskiy, Prof. M.D., Ph.D.
Anton Kinzerskiy, M.D.

Medical center SONAR, Department of Interventional Ultrasound diagnostics, Chelyabinsk,

Russia

Introduction

Epidural steroid injection is widely used for
patients with nerve root pain. The procedure
has been traditionally performed using a blind
technique. Because of the high rate of erro-
neous needle placement, there has been move-
ment toward fluoroscopically and CT guided
injections. At the same time ultrasonography
is an inexpensive and safe method of gui-
dance. In connection with mentioned above
improving the technique of ultrasound gui-
dance for the epidural steroid injection is quite
clear.

Methods

The patient was placed in prone position.
The block was performed in posterior sagi-
ttal oblique view. Near the ligamentum flavum,
a saline-filled syringe was mounted on the
needle, and loss-of-resistance to saline was
used to advance the needle through the liga-
mentum flavum into the epidural space.
During injecting a saline solution the Dura
mater was displacing forward from the
needle tip and the posterior epidural space was
widening. Then prepared solution with ste-
roid (betamethasone 4mg/ml) and anesthetic
(2, 5 % Lidokain) was injected.

Results
The total quantity of the patients partici-
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pated in the research was 28: 16 male and
12 female. The average age was 51, 92.
The total epidural steroid injection counted
31. The quality of visualization of poste-
rior epidural space: 7 perfect cases (21,
2%), 26 satisfactory cases (78, 8%) and
2 unsatisfactory cases (6%).
tory cases patients aged 78 and 77 years. The
number of needle placement attempts into epi-
dural space was in 9 cases perfect (27, 3%),
in 23 cases was satisfactory (69, 7%) and in
1 case was unsatisfactory (3%). The anterior
displacement of Dura matter from the needle

In unsatisfac-

tip and widening of posterior epidural space
during injecting saline solution was in 31
cases (100%). In one case complication was
resulted. In the needle cannula blood was
appeared. It testified the needle tip introduc-
tion into epidural vein. Steroid injection was
given up. None of serious complications (such
as infection or adhesive arahnoiditis) were ob-
served.

Conclusion

In this study, we have demonstrated the
successful use of real-time US guidance for
epidural steroid injection in the lumbar spine.
Only in 6% of cases we didn’t succeed to per-
form the block due to absence of posterior
Dura matter visualization, in 3% of cases after
numerous attempts we failed to get into pos-
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terior epidural space. On the hole the number
of successful blocks was 91% which testifies
rather good results. Evidently in the rest 9%
of cases it is necessary to perform either fluo-
roscopy or CT guidance. However because of
radiation exposure, the applying of contrast
medium (which cause allergy), the coast of
equipment (especially CT) it becomes ob-

2012, ro¢. 3, ¢. 2

vious the enormous potential of ultrasound
guidance for epidural steroid injection, which
is far cheaper, hasn’t any harmful exposure
and as a contrast harmless saline can be used.

Keywords: epidural space, steroid injection,
ultrasound guidans, dura mater.

2. Complex ultrasound examination for decision making in treatment of hip joint dysplasia

(for pediatric orthopedist)

Mikhail Mikhovich, MD PhD
Viktor Anosov, MD PhD

Mogilev Regional Hospital, Mogilev, Belarus

Summary

Developmental dysplasia of hip (DDH) covers
a spectrum conditions from acetabular dyspla-
sia to complete dislocation of the hip joint and
its incidence has not declined. For early diag-
nosis and treatment control different methods
of infant hip ultrasound (US) examination
were introduced. We use systemic approach
for DDH in our practice. Article reveals our
US method for DDH management.

Material and methods

During last ten years we performed more than
10,000 ultrasound examinations of infant hips.
We mainly used standard method R. Graf,
then, as experience was gained and the need
for additional diagnostic data we introduced
techniques of Morin C, Terjesen T, Suzuki S,
Harcke H.T. In addition, we have developed
our own methods of femoral neck torsion
measurement and hip joint stability examina-
tion under weight bearing.
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Results and discussion

In 1980 Graf introduced most widespread hip
ultrasound diagnostic technique among pedi-
atric orthopedists [1]. US is safe and simple
screening method. It gives us possibility of
carly diagnosis and treatment control. Graf
technique works well in diagnosis of different
types of hip dysplasia. However, assessment
of unstable hip dislocations is impossible by
Graf method, due to hip redislocation during
examination with adduction. Therefore, than
we have unstable hip dislocation treated with
Pavlik harness or Tiibinger splint or prof. Ber-
nau splint, for US monitoring we apply Su-
zuki method [3]. With this method we receive
anterior hip joint scans, hip remains abducted
and centered and femoral head — acetabulum
centration easily monitored. Suzuki method
is especially important for posterior hip dis-
location monitoring, than x-rays are not infor-
mative. Same data we can receive by placing
probe in postero-lateral part of hip joint, and



Slovak Journal of Health Sciences

posterior femoral head migration can be mea-
sured on the scans.

Morin and Terjesen US methods complement
each other for particular diagnosis among new-
borns, for DDH hyperdiagnostic prevention [3,
5]. We use these methods for patients younger
than 3 month with o angle 50°-55°. TheTer-
jesen method is good for newborn screening
due to supine position during examination and
simple scan measurement algorithm.

H. Theodore Harcke et al. and Clarke N.M.
described dynamic method of hip joint exami-
nation (real-time sonography). They estimated
femoral head centration or subluxation and
dislocation under dynamic pressure [2]. This
method needs experience doctor for measure-
ment degree of femoral head decentration. In
general, Harcke and Clarke methods do not
have wide application in practice, only few in-
vestigators use it in daily practice.

During last years we introduced hip US with
patient standing position, especially for 12
month old patients. Hip scans in standing and
horizontal position were analyzed by Graf
method. o and B angles, Morin index and
Terjesen BRP were measured. If B angle in-
creases more than 10 degrease (difference be-
tween horizontal and standing scans) than hip
joint recognizes as unstable and we proceed
with treatment.

Femoral neck torsion is important prognostic
factor in DDH treatment. We measure it put-
ting US probe in transverse plane over femoral
neck axis, patient in supine position, legs in
neutral position. Femoral neck, joint capsule,
epiphyseal line, head contour, joint line. Slight
degree of neck antetorsion was characterizes
by a little degree of femoral neck contour con-
cavity in relation to probe plane, head contour
located superficially to femoral neck contour
and has divided by two parts with epiphy-
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seal line. High degree of neck antetorsion was
characterizes by short and markedly concave
femoral neck line, and sometimes shadow
appear at the neck head junction. Very rare
cases of neck retrotorsion was characte-
rized by flat femoral neck contour, head con-
tour was in line with femoral neck or even or
dipper. To measure neck torsion we rotated
lower leg till horizontal level of femoral neck
on US monitor, and angle between lover leg
and vertical line was angle of neck torsion.
This angle is important for appropriate two-
plane head centration.

Conclusion

Hip ultrasonography is very valuable method
for diagnostic and treatment control process.
This data is important for newborns exami-
nation, than x-ray is not informative. Graf
method is basic hip estimation method. To be
success with Graf method we need look for
appropriate slice plane. Additional US exa-
mination methods improve our treatment and
diagnostic results.
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3. Children and MSUS contribution
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Children’s Hospital, Department of Pediatric Radiology, Brno, Czech Republic

Summary

Sonography is the first diagnostic imaging
method in newborns and infants with suspi-
cion on diseases of musculoskeletal appara-
tus. High frequency linear probe (7.5-10 MHz)
is used to examine soft tissues and cartilagi-
nous non-ossified joints. The usage of color
and pulsed Doppler techniques allows eva-
luate the flow in big vessels and vasculariza-
tion of soft tissue masses. The examination of
children patients is limited by low cooperation
with them, which is needed for these modali-

ties. Contrast enhanced sonography (CEUS) is
not possible to use in children and adolescents
in our country because of missing registra-
tion in patients younger than 18 years. MRI
is the second step in imaging methods in most
patients with soft tissue mass. The authors
present the
apparatus sonography in infants and children
and differential diagnosis.

review of musculoskeletal

Keywords:  sonography, musculoskeletal

apparatus, infants, children.

4. Capabilities of the ultrasound method in the diagnosis of bone fractures

Khalida Babayeva MD

Child Polyclinic Nel3, Oxygen Clinical Hospital, Baku, Azerbaijan

Introduction

The major instrumental method in the diagno-
sis of lesions of the musculoskeletal system at
the present stage of development of traumato-
logy is still traditional X-ray examination. The
aim of examination: study of the diagnostic
capabilities of ultrasound method in detecting
bone fractures.
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Material and examination methods

The study included 60 patients aged from
2 days to 46 years old. The indication to the
survey was the presence of clinical signs of
traumatic injury of bones. All patients un-
derwent radiography and ultrasonography in
definite body parts. Ultrasound study was con-
ducted on GE VolusonES8 and GE LogicE9 de-
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vices with sensor line-scanning of 7-11MGts
frequency.

The results of study

Three groups of patients were detected: the
1st group - 41(68, 3%) patients with radiogra-
phic and ultrasonic signs of fractures; the 2nd
group - 12 (20%) patients with the absence of
radiographic and sonographic signs of lesion
of bone integrity; the 3rd group — 7(11,6%)
patients with the absence of radiographic frac-
ture indicators, whereas in sonography the
fractures of the following localizations were
detected: 1 patient — fracture of the patella,
3 patients with fracture of ribs, 1 patient with
fracture of talus, 1 patient with fracture of pa-
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rietal bone, 1 newborn with generic epiphys-
iolysis of proximal end of humerus. After the
ultrasound examination the treatment tactic
of all the patients of this group was changed.

Conclusion

Thus, ultrasonic method of study is highly
informative in the diagnosis of traumatic le-
sions of bone. Using the ultrasonic method
improves the accuracy of diagnosis and qua-
lity of treatment for fractures.

Keywords: bone fractures ultrasound method
generic epiphysiolysis fracture of the patella
traumatic lesions of bone.

5. Ultrasound diagnosis of small and partial rotator guff tears

Ruslan Sergienko, MD
Anna Vovchenko, MD

Institute of Traumatology and Orthopedics Academy of Medical Sciences of Ukraine, Kiev,

Ukraine

Introduction

Damage of rotator cuff (RG) is one of most
frequent injuries of the shoulder, which causes
severe dysfunction of the shoulder. The mas-
sive damage of RG diagnostic is not difficult
according to the modern ultrasound diagnostic
possibilities. But sometimes small RG rup-
tures are difficult to find with usual ultrasound
methodology.

Aim of study

Develop a method of contrast ultrasound of
small and partial injury of the rotator cuff.
Our study was made in microsurgery and re-
constructive surgery of upper limb and diag-
nostics departments of "Institute of Trauma-
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tology and Orthopedics Academy of Medical
Sciences of Ukraine".

Material and methods

During the period from 2007 to 2010 42 pa-
tients with small and partial injury of the RG
were examined and surgically treated. All pa-
tients from observation group were clinically
and functionally examined. Examinations
were made with ultrasound imaging system
HD 11 XE, with 5-12 MHz multifrequency
linear transducer. At first we made anesthe-
sia of the place of injection with 6.0 ml 2%
lidocaine solution. Next about 30 ml of saline
were injected following the methodology of
intraarticular distension injection. After gain-
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ing the ultrasound signs of fluid distribution in
the tendon vagina, the injection was stopped.
Using ultrasound, exact place of liquid spread-
ing was monitored.

Results

In cases of intact RGf, the liquid was visu-
alized only in the anterior part of joint and
spreads to the tendon vagina of caput long-
um m. biceps brachii (CLBB). In case of to-
tal damage of RG for whole depth observed
fluid spreading was seen not only in the pre-
viously mentioned parts of the joint but also
the liquid spreading to subacromial space was
found. The complete rupture of RG (CRRC)
was diagnosed in patients with ultrasound
phenomenon of liquid spreading to subacro-
mial space of shoulder, which was considered
as an indication for diagnostic arthroscopy. In
cases where the distribution of fluid in the sub-
acromial space was not detected, the contours
of RG were re-examined. In case of violation
of homogeneity of tendons outline of the ar-
ticular surface and reducing of its thickness at
this point comparing with another shoulder -
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partial rupture of articular face of RG (PRRC)
tendons was diagnosed, which was also con-
sidered as an indication for arthroscopy. 18
CRRC and 15 PRRC were revealed according
to the contrast ultrasound study. In 9 patients
previous diagnosis of subacromial conflict
syndrome has not changed. During diagnostic
arthroscopy all CRRC diagnoses were con-
firmed. In 8 patients with PRRC diagnosis
during arthroscopy CRRC was detected. The
remaining 7 patients, actually, has damage of
the articular surface of m. supraspinatus ten-
don (so-called PASTA-lesion), furthermore in
all patients this damage was combined with
separation of glenoid labrum at the site of
CLBB tendon attachment (SLAP-II damage).

Conclusion

Proposed contrast ultrasound methodology
shows the high accuracy and can be widely
used in medical practice.

Keywords: rotator guff tears, ultrasound diag-
nosis, intraarticular distension injection

6. Evaluation of sonotopogram usefulness in selected operating procedures in orthopedics

- first experience

Zbigniew Pilecki, MD, PhD

Grzegorz Pilecki, MD

Lubo$ Hrazdira, Assoc. prof. MD, PhD
Michatl Mielnik, MD

Bogdan Koczy, MD, PhD

Department of Pediatric Orthopedic Surgery & Traumatology, Chorzow, Poland

Summary

Sonotopogram is a map of the operated area,
based on ultrasound examination performed
directly before surgery. This procedure was

established to improve safety of the ope-
rated patients. An interesting aspect is the
effect of performed ultrasound examination
for choosing the appropriate surgical tech-
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nique by an orthopedic surgeon. Evaluation
of this issue was based on a special form.
The usefulness of the ultrasound examination
during invasive procedures has been very well
evaluated, however sonotopogram impact for
safety of operated patients has been assessed
low.

Introduction

Surgical site mistakes are one of the most
common adverse events reported in invasive
procedures, ranging from radiology to neuro-
surgery. Therefore, the simple act of marking
- indication of the operated site is currently
required procedure. Guided by the practical
considerations we perform mapping more
often - this is a picture of the operated area
based on topographic points. If we create
a map based on ultrasound examination it will
create sonotopogram. It has been widely used
to improve safety of the operated patients, be-
cause it allows visualization of important ana-
tomic structures in the actual process, often
different from their image in the anatomical
atlases. During the ultrasound examination we
can evaluate bone union and material used for
synthesis. It limits the use of X-ray and allows
for optimization of the surgical approach.

Aim

Assess the usefulness of ultrasound examina-
tion performed before surgery. Assess the im-
pact of ultrasound examination on the choice
of surgical technique.

Material & Methodology

The study included the period 2010-2012 and
72 patients (42 men, 30 women) qualified for
the removal of the material used for synthe-
sis from the bones fused together - union was
found by X-ray and physically. Fulfilled the
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study was fixation with the use of screw/s (26
plates and 46 screws fixation /s). Preoperative
assessment was performed by experienced ul-
trasonographers using apparatus Voluson GE
and Esaote, with high-frequency linear probes
2D and 3D/4D. The evaluation has been made
by the surgeons after surgery based on the
form in the following categories: 1) Simpli-
city and user-friendliness. 2) Knowing the
actual anatomy. 3) Assessment and identifica-
tion of the material used for synthesis. 4) Ul-
trasound evaluation of bone union. 5) Choice
approach less than half of the original. 6) Need
to change the approach - maximization. 7) The
need for X-ray monitor. 8) The impact on safe-
ty. Adverse events were assessed based on the
recommendations of the British Patient Safe-
ty Agency, divided into degrees.

Results: In the study evaluation was presented
as a percentage: 1) Simple and user-friendly
preoperative ultrasound examination was con-
sidered in 77.78% 2) Enough to learn local
anatomical conditions - 86.11%. 3) Sufficient
to assess material used for synthesis - 72.11%.
4) Able to evaluate the bone union - 100%. 5)
Choice of approach less than half of the origi-
nal - 54.17%. 6) Need to change approach
(maximization) - 16.67%. 7) The use of intra-
operative x-ray - 27, 78%. 8) The impact on
safety - 23.61%. There were no complications
causing injury to the operated patients.

Discussion

We believe that the ultrasound equipment
should be an ongoing facility for each operat-
ing room. It will optimize and make invasive
procedures performed in this place safer - not
only by the surgeon but also by anesthetist and
other physicians. Understanding of the needs
becomes a primary object. All surgeons per-
formed a simple sonotopograms and what is
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characteristic referred to the "old scars" - despi-
te the fact that different approaches were
performed. High marks for friendliness
and usefulness of ultrasound arise from
a very good imaging and explanations made
during the test. Excellent visibility of the mate-
rial used for synthesis allowed optimizing the
approach. However, if there were used plates
it was necessary to maximize the approach
because of the difficulty with the release and
removal of the plate. It resulted from a small
operator experience in the planning of surgery
based on ultrasound examination. There was
wide concern about the possibility of using
a static and dynamic test in evaluation of bone
union. Clearly visible of the bone surface was
comparable to the radiological examination.
X-ray monitor was used systematically in the
case of screws covered with callus, due to the
ultrasound unavailability. Low assessment of
the impact on the security level is probably
due to the belief that fixation removal opera-
tions are safe procedures; therefore it should be
assessed on another group of operations. For
the same reasons there were no complications
to the operated patients. The ultrasound was
not used for advanced techniques known from
interventional ultrasound and sonosurgery.

Conclusion

The use of ultrasound examination be-
fore surgery allows the assessment of bone
healing and the material quality used for syn-
thesis. Understanding the anatomical condi-
tions allows choosing the type of approach and
how to perform the operation. These elements
affect the quality of invasive procedures and
the level of patient and staff safety.
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7. The trigger points dry needling under ultrasound guidance for shoulder myofascial pain
treatment. Comparison vs injection treatment

Rostyslav Bubnov,MD, PhD

Clinical Hospital “Pheophania” of State Affairs Department, Kyiv, Ukraine

Background

The issues of myofascial trigger points (MTrP)
adequate inactivation is very challenging task.
Recently we proposed dry needling of mus-
cle trigger point under ultrasound control for
MTrP inactivation. Discussion between effi-
ciency of wet and dry needling remains unfi-
nished.

Materials and methods

The study included two groups with shoulder
myofascial pain. The inclusion criterion was
trigger points identification in infraspinatus,
supraspinatus, subscapular and trapezius mus-
cles. 44 patients were randomly assigned to
either dry needle trigger point therapy (22 pa-
tients) or to trigger point’s injection treatment
(22 patients) under ultrasound guidance. Ul-
trasound scanning with a linear 10 MHz probe
was carried out to identify the MTrPs as areas
of violation the normal fibrillar structure of af-
fected muscles, mostly hypoechoic. Sonoelas-
tography was used to identify the trigger point
as areas of decreased elasticity in the muscle.
In first group patients after the visual identifica-
tion of MTrPs, dry needling using acupuncture
needles (28gage) was performed to elicit the
LTR effect. In patients of second group the lo-
cal anesthetic was injected directly to visuali-
zed MTrP. Visual analogue scale data (0 to
10) were measured before, immediately after,
24 hours and 7 days after the intervention in
all patients. A decrease in pain as measured
by a VAS of 50% or more was considered as
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success. We evaluated intramanipulation and
postmanipulation soreness, pain and trigger
point (spasticity) recurrence 24 hours and
7 days after manipulation in both groups.

The results

The pain relief effect (more than 50% of VAS
decrease) was registered in all patients of first
groups. The visual analog scale (0 to 10) had
an improvement from 7.5 to 1.1 at 24 hours
after procedure at group A compared to im-
provement from 7.4 to 4.2 at 24 hours after
procedure in group B (P < 0.001). Level of
LTR (local twitch response) was elicited in
100 % of patients in group A compared to 14
+7.3% in group B (P <0.001) as well as intra-
manipulation soreness. There were registered
significant correlations in two groups between
level of eliciting LTR, intramanipulation sore-
ness during procedure and the pain relief effect
(r=0,9 and 0,72 respectively). Pain and trigger
point (spasticity) recurrence was significantly
lower in group A: 17 £ 2 (22%) compared to
21 £ 1 (95%) group B (P < 0.001) at 24 hours
after first procedure / long term outcome was
lower in group B at 7 day after manipulation
(3 £ 1.6 compared to 16 £ 2 respectively;
P <0.001).

Conclusions

Dry needling of MTrP can be preferred over
injection treatment if reliable ultrasound
guidance is provided, had significantly higher
level of pain relief lower level of pain and tri-
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gger point (spasticity) recurrence at 24 hours
after first procedure / long term outcome. The
pain relief effect significantly correlates with
level of eliciting LTR, intramanipulation sore-
ness during procedure.
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Keywords: myofascial trigger points, shoul-
der, ultrasound, pain therapy, dry needling,
interventional sonography.

8. Lower extremities nerve blocks under ultrasonography and nerve stimulator guidance.

Comparative study
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Clinical Hospital “Pheophania” of State Affairs Department, Kyiv, Ukraine
Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

Introduction:

The aim of the study was the comparative
analysis of regional anesthesia (RA) under
neurostimulator (NS), ultrasound (US) gui-
dance, and under combined guidance of the
NS and US to ensure the safe and effective
control of regional anesthesia performing with
minimal discomfort to the patient.

Materials and methods

The study included 3 groups of patients whom
regional anesthesia of the lower extremities
(femoral and sciatic nerves blocks) was per-
formed for surgery: I group included 31 pa-
tients whom regional anesthesia was conduc-
ted under US guidance; II group - 24 patients
regional anesthesia was conducted guided by
neurostimulator; and the third group (32 pa-
tients) - the combined US and NS control was
used.

The procedure was carried out using a por-
table ultrasound device Sonosite M-Turbo
with multifrequency linear probe, special dis-
posable kits for regional anesthesia with nee-
dles Contiplex type A, D, set length of 50 mm.
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As a local anesthetic 0.5% bupivacaine was
injected. In patients of II and III groups NS
was used as an aid for identifying the nerve, (2
Hz, 100 ms, 1 mA, sufficient was considered
a motor response at 0.4 mA). We assessed:
the number of additional punctures, incidence
of needle transposition, the addition of gene-
ral anesthesia, the incidence of complete
blockade (sensitive and motor) at 30th min.,
duration of manipulation, the number of un-
successful blocks, manipulation tolerance by
the patient. We applied Student’s criterion for
statistical analysis.

Results

In all the studied patients we had seen com-
plete recovery of sensory and motor function.
Direct manipulation of complications (e.g.
vessels puncture), and neurological disorders
in 24 hours after procedure and later were not
registered. Ultrasound guidance of regional
anesthesia supply higher quality scores anes-
thesia than nerve stimulator - significantly
reduce the number of additional punctures
(10 £ 3,9% to 67 = 6%; p <0,001), cases of
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needle transposition (25 £ 5,5% to 92 £ 3,5%;
p <0,001), adding general anesthesia (10 +
3,9% vs. 25 + 5,5%; p <0,05), number of un-
successful blockade (10 +3,9% vs. 25+ 5, 5%,
p <0,01), has a higher tolerance of patients
(90 £ 3,9% to 56 £ 6,4%; p <0,001). When
combined use of ultrasound and NS, the need
to carry out transposition needle during ma-
nipulation is significantly lower than the only
ultrasound (15 £ 4,6% vs. 25 £ 5,5%; <0,05).

Conclusions
US allows to gain significantly higher quality
scores of regional anesthesia than nerve stimu-
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lator control. Combined use of ultrasound and
neurostimulator leads to significantly less un-
successful blocks and need to needle transpo-
sition during manipulation.

Keywords: sonography of peripheral nerves,
peripheral nerve block, regional anesthesia
under ultrasound guidance, nerve stimulator.

9. Ultrasonography For Local Muscle Spasticity Management

Rostyslav Bubnov, MD, PhD

Clinical Hospital “Pheophania” of State Affairs Department, Kyiv, Ukraine

Objective

The aim of paper was to assess muscle
spasticity structure changes, visible in ul-
trasound (US) imaging, to suggest accept-
able approach is for local release under
imaging guidance and guided diagnostic
procedures as EMG or biopsy. The patented
method of trigger points dry needling under
ultrasound guidance was presented.

Background

US previously has not been spread widely to
diagnose muscle spasticity, fibrillations, myo-
pathy ultrasound diagnosis were presented in
few papers. We previously reported trigger
point dry needling, peripheral neuropathy and
local myopathy ultrasound diagnosis. Accord-
ing to our previous experience, ultrasound is
most acceptable technique for image guidance
and monitoring pain and spasticity treatment.

99

Methods

36 patients were recruited, who suffered from
local muscle spasticity that caused move-
ment, postural disorders and pain with diffe-
rent pathology including hereditary myopathy,
Parkinson's disease, rheumatic (dermatomyo-
sitis, sclerodermia), peripheral neuropathy,
post-stroke spasticity and trigger points. US
was conducted by using linear 12Mhz probe
with sonoelastography function. Patients un-
derwent US guided needle-EMG, biopsy for
diagnosis and dry needling for treatment local
spasticity.

Results

In all patients there were registered changes
on ultrasonography. Local spasticity of muscle
was visualized as areas of violation the normal
fibrillar structure of affected muscles, mostly
hypoechoic. Spontaneous fibrillation was
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clearly visualized, specific changes of echo-
genicity and stiffness of affected areas. Fun-
ctional tests to identify areas with increased
susceptibility to spontaneous contractile acti-
vity. Sonoelastography identified areas of
decreased elasticity in the muscle. Integrated
application of neuromuscular US recognized
specific patterns and US guided neurophysio-
logic study and biopsy allows to receive addi-
tional information. Dry needling was effective
for inactivation trigger points (94%) and had short
effect in 75% patients with Parkinson's disease.

Conclusions

Integrated neuromuscular US could be
acceptable method for analysis of muscle struc-
ture, movement and tonus for evaluation of
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different kind’s pathology of muscles, also in
early stages withpoor clinical manifestationand
allows performing targeted treatment. Fur-
ther trials are required to assess specificity for
different causes of spasticity.
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10. Trigger points dry needling under ultrasound guidance for idiopathic pain treatment

in women

Rostyslav Bubnov, MD, PhD
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Background

Myofascial pelvic pain is a widespread
problem; it occurs more frequently in women,
it is detected in 10% to 15% of all gyneco-
logical patients. Recently we proposed a new
app-roach of trigger point therapy, performing
precise muscle dry needling under ultrasound
(US) guidance.

Materials and methods

This study included 15 patients, females;
ave-rage age was 68+7 years old. All patients
su-ffered from extensive pelvic pain with diffe-
rent location, all - with vulvodynia. The own
method of treatment was applied [1], that
included ultrasound identification of myofas-

cial trigger points with following dry needling
under US guidance using steel acupuncture
need-les (28 gage) to elicit the LTR effect. In
one session one or two needles were insert-
ed. Retention of needles depended of muscle
twitch response duration. Visual analogue
scale data (0 to 10) were measured before, im-
mediately after and 24 hours after the inter-
vention. A decrease in pain, as measured by
a VAS, of 50% or more than one week after
treatment was considered as success.

Results

Main active trigger points were diagnosed in
deep pelvic muscles, that caused compression
of n. pudendus arise in Adcock’s canal. All
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patients showed decrease in pain as measured
by a VAS of 65%, the difference was signifi-
cant in this group (p<0.01) and pain relief
outcome after one month observation.

Conclusion

The proposed method of dry needling trigger
points under ultrasound guidance can be con-
sidered as an effective practice for treatment
the idiopathic pelvic pain, evoked by myofas-
cial disorders.
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11. Injections of Platelets Rich Plasma (PRP) under Ultrasound Guidance for Acute Muscle

Trauma in Professional Athletes

Rostyslav Bubnov, MD, PhD
Viacheslav Yevseenko, MD, PhD
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Background

Professional athletes require much faster
recovery after trauma with ability for high le-
vel of physical excersions. Introduction plate-
lets rich plasma (PRP), prepared from auto-
blood containing their own growth factors, is
consi-dered a beneficial method of treating soft
tissue injuries. Using ultrasound (US) naviga-
tion is standard for accurate differential punc-
ture in interventional orthopedics.

Materials and methods

We included 30 consecutive patients, young
men mean age 24 years’ old, professional foot-
ball players, with acute lower extremities lo-
cal muscle injury, diagnosed clinically and by
ultrasonography. All patients underwent US
examination using 12 Mhz probes with sono-
elastography function. The changes in US dis-
play of a typical structure of the muscle were

documented. Muscle injury were visualized
as areas of violation the normal structure of
affected muscles, hypoechoic inclusion, small
haematomas or local ruptures of muscle fibers.
Sonoelastography was used to identify local
changes of elasticity in the muscle. Patients
were randomly assigned to 2 types of treat-
ment. Patients of group A received targeted
PRP injection under US guidance to the local
muscle injury and additionally conservative
treatment, including immobilization, general
physiotherapy, antiinflammatory therapy. Pa-
tients in group B received conventional con-
servative treatment only. We evaluated pain
according to visual analogue scale data (0
to 10), movement volume and regeneration
according to US criteria of recurrence at 1, 7,
14, 21, 28 days after start of treatment in both
groups.

101



Slovak Journal of Health Sciences

Results

The pain relief effect (more than 50% of
visual analog scale decrease) at 24 hours after
procedure at group A was 9 patients compared
to 6 patients at 24 hours after start of treatment
in group B (P < 0.05). Regenerative process
was diagnosed on ultrasonography at 7 days
after start of treatment in group A in 3 patients
(compared to 0 in group B, P < 0.05); at 14
days in group A in 12 patients (compared to 3
in group B, P <0.05), at 21 days in group A in
15 patients (compared to 11 in group B), at 28
days regenerative process was diagnosed was
diagnosed in all patients. Physical recovery
movement volume, ability to sport was 10 +
1.5 days in group A, 22 + 1.5 days in group B.

2012, ro¢. 3, ¢. 2

Conclusions

Injections of platelets rich plasma (PRP)
under ultrasound guidance has significantly
higher level of pain relief, movement volume
recovery and faster regeneration according to
US criteria; it can be preferred over traditional
conservative treatment for acute muscle trau-
ma in professional athletes. The crucial issue
to ensure high efficiency of differential treat-
ment is to clearly differentiate and localize
local pathological changes by high-frequency
US with targeted injection.

Keywords: muscle trauma, ultrasound visuali-
zation, platelets rich plasma, interventional
sonography.

12. Ultrasound Diagnostic Markers for Peripheral Neuropathy Assessment

Rostyslav Bubnov, MD, PhD

Clinical Hospital “Pheophania” of State Affairs Department, Kyiv, Ukraine

Objectives

The visualization previously has not been
spread widely to diagnose neuropathy, but
diagnostic ultrasound (US) is used for pe-
ripheral nerves visualization, particularly in
regional anesthesia. The aim of paper was
to study the nerve structure changes, visible
in US imaging that may allows to formulate
a new diagnostic markers of peripheral neu-
ropathy.

Material and methods

We included 32patients, who suffered from
clinically diagnosed neuropathy of upper and
lower limbs. In all patients there were regis-
tered changes on ultrasound. Patients under-
went a standardized nerve motor and sensi-
tive electromyographic study. The neuropathy

was confirmed electromyographically. As
control group 65 volunteer were examined,
including 37 women, 28 men without clini-
cal disturbance of peripheral nerves. A survey
conducted by using linear 12Mhz probe with
sonoelastography function. The normal US
characteristics of lower and upper extremity
nerves were established.

Results

We found ultrasound nerve structure changes
in all patients with neuropathy. Due to these
findings we proposed the suggested method of
neuropathy diagnosis. Therefore empirically
established criteria might become the markers
of peripheral neuropathy diagnosis. Increased
fascicular diameter, registration of reduced
echogenicity for homogeneous nerve appea-
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rance is considered consequent for objective
evidence of neuropathy. In patients of the 1st
group the ultrasound symptoms of nerve struc-
ture disorder appeared (p<0.01): increased
nerve cross-sectional area (was registered in
8 patients, 66%); hypoechogenicity, swell-
ing of the nerve bundles (in 92% of patients),
fascicular extension more than 1.5 mm (in
839% patients); reducing the number of nerve
bundles (in 66%); increase the fibrous compo-
nent (in 50%); inequality nerve path (in 58%).
Indirect US signs of neuropathy are consid-
ered the thinning of the muscles and reducing
the amplitude of movements. Also the few
US patterns of neuropathy may be devided:
acute nerve swelling after physical damage;
a compression neuropathy (tunnel syndrome)
- changing the contour prevails; metabolic
neuropathy due to diabetes, thyroid pathology
- the fibrotic nerve changes are mostly domi-
nant.
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Conclusion

Ultrasonography is an reliable alternative for
neurophysiological studies diagnostic tool
for neuropathy, shows high specificity (96 %)
and medium sensitivity (86 %). The combina-
tion of clinical, sonography and US-guided
electromyography will reliably estimate the
peripheral nerve diseases.

Keywords: ultrasonography, peripheral nerve,
neuropathy.

13. Diagnostic possibilities of ultrasonography for stenosis of the lumbar vertebral canal

Rizvan Adbullaie, prof. MD
Rostyslav Bubnov, MD, PhD

Kharkiv Medical Academy of Postgraduate Education, Kharkiv
Clinical Hospital "Pheophania* of State Affairs Department, Kyiv

Introduction

The aim of our study was to evaluate the diag-
nostic possibilities of ultrasound for diagnosis
of lumbar spinal canal stenosis, standardiza-
tion results of ultrasonography.

Materials and methods

We conducted ultrasonography to 51 patients
with degenerative changes of lumbar spine
detected by X-ray, MRI and CT. Age of the
patients ranged from 23 to 58 years, includ-

ing 27 men and 24 women. The control group
consisted of 18 people aged 23 to 41 years
without clinical-anamnestic and instrumental
data of the lumbar spine pathology. Transab-
dominal ultrasonography of the lumbar spine
was performed from the level L1-L2 (level of
isthmus of the pancreas), continued to L5-S1
level using convex 3.5 and 5.2 MHz probes.
Behind intervertebral disc the spinal canal
was visualized, which is defined as oval ane-
choic structure. In posterior-lateral walls of
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the channel were visualized secondary echo-
genicity linear structure corresponding to the
yellow ligaments, which were clearly identi-
fied when hypertrophied. The measurements
of sagittal size of SC and its planimetric area
measurement method were conducted, con-
sidering assessment of yellow ligaments, in-
tervertebral disc hernias.

Results and discussion

In most cases, the stenosis was purchased and
due to degenerative processes in the spinal
disc. Dysplastic (congenital and constitutio-
nal) stenosis was characterized by acquisition
of vertebral canal triangular form, reducing
its sagittal and frontal dimensions, more than
the first. Sagittal size decreased significantly
only in the median and paramedian hernia,
the foraminal hernia and yellow ligaments
hypertrophy, a significant reduction is not
the case because the area of assessment was
more informative. In 9 patients on ultrasound
were found early signs of disc degenerative
process, the average size of SC in these indi-
viduals did not differ on the size of SC in the
control group (Sag.> 16 mm, S> 2.3 cm?). In
4 patients the dislocation SCS was revealed by
MRI and X-ray superiorly than by ultrasound.
Within 28 patients with SCS, 8 were ope-
rated. In 4 of them had traumatic disk rupture,
while others found a hernia, which resulted se-
vere SCS. Most hernia localized in the 2 lower
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lumbar segments (24 patients). The most sig-
nificant were the median and paramedian her-
nia, foraminal hernia caused b a significant SC
narrowing.

We propose the following classification of ste-
nosis of the lumbar spinal canal (Table 1).

Table 1
Clinical signs S C Square Sagittal size of SC
Normal > 2.3 cm? > 16 mm
At risk 2.3-1.8 cm? 14.1-16.0 mm
Minor stenosis 1.51-1.8cm? 1| 2.1-14.0 mm
Moderate stenosis | 1.1-1.5 cm? 10.1-12.0 mm
Severe stenosis <1.1 cm?< 10 mm

Conclusions

Thus, ultrasonography is an informative tool
already for early stages of SCS, provides ob-
jectivity, reliability and accuracy of the data
gives a new diagnostic criterion SCS, allows
you to select a group of risk, to determine the
tactics of the patients and the control treat-
ment.

Keywords: spinal ultrasonography, lumbar
vertebral canal, stenosis.

14. Ultrasound Diagnosis of Atlanto-Axial Rotatory Subluxation in Neonates
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Aim and objective

Injuries of the cervical spine take a significant
place, and the proportion of atlanto-axial dam-
age in children is 1-4%. Therefore, the issues
of rotary subluxation of ultrasound, especially
in newborns remain and relevant to be studied.
The aim of the study was to improve the diag-
nosis of rotary subluxation of the atlas in new-
born infants by determining the ultrasound cri-
teria for assessing odontoid process, ligaments
and spinal cord.

Material and methods

In our study ultrasound was performed 28 in-
fants with rotary subluxation of the atlas, con-
firmed radiologically, and treated at the neo-
natal units of the Kharkiv city prenatal center.
A comparison group consisted of 12 healthy
infants.

Results

In 13 (46.6%) infants the changes the central
nervous system were identified on neuro-
sonography - hypoxic-ischemic brain damage,
subendymal cyst (5 mm), internal hydroceph-
alus (grade I), the asymmetry of the thickness
of the choroid plexus. The rotary subluxation
C2 odontoid process (OP) was waved aside in
50% cases to the direction of subluxation. The
degree of asymmetry of the vertebrae lateral
masses in infants with neurological symptoms
(NS) was 71, 7 £ 9,5%, subluxation in chil-
dren with no neurological symptoms (without
NS) was 46,6 + 8,3% (P <0 05). The asymme-
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try of the thickness of the transverse ligament
in children with NS was 61, 5 + 14, 0%, in
children without NS - 20,0 £+ 10,7% (P <0,05).
Structural changes of the transverse ligament
manifested as a fuzzy outline of the ligament
(in 13 infants), a local fiber disjunction (7 in-
fants), and hyperechoic inclusions in the struc-
ture of the ligament (12 infants). These symp-
toms were not registered in healthy newborns.
The asymmetry of the thickness of the ptery-
goid ligament was diagnosed in nine infants.
We determined the significant decrease of size
of the spinal canal and sagittal anterior epidu-
ral space at C1-C2 (P <0, 05) in comparison
with healthy individuals. The deformation of
the anterior dural space was diagnosed in 12
infants, hyperechoic inclusions in the anterior
epidural space in 8 infants.

Conclusions

Ultrasound diagnosis of rotary subluxation of
the atlas in newborns has its own specific cri-
teria (asymmetry of the OP, the change of the
lateral pterygoid, and ligaments, reducing the
size of the spinal canal at this level). Applica-
tion of described method provides information
about the ligaments, that is impossible to esti-
mate with X-rays. In addition, ultrasound has
indisputable advantages, such as harmless-
ness, availability and functionality.

Keywords: atlantoaxial instability, ultrasonog-
raphy, rotatory subluxation.
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Operated side errors are common adverse
events, and therefore, marking the surgical
site by an arrow (indication) prevents the tra-
gic mistakes. With time, drawings of executed
procedures had more details and were created
on the basis of anatomical topographic points
(mapping). The first operation topogram was
a map made on the basis of intraoperative ra-
diographs. The use of ultrasound equipment
issued the real progress in the implementation
of preoperative map which is sonotopogram.
By definition, sonotopogram is a map drawn
on the skin of the operated area executed preo-
peratively on the basis of performed ultrasound
examination. The map should contain a point
of'access, designation of important anatomical
structures such as vessels and nerves in their
actual process and other elements essential for
efficient conduct of the operation, often diffe-
rent to administered in anatomical atlases. It is
obvious addition to surgical checklist.

Sonotopogram performing techniques are
as different as different are people exe-
cuting them. We can see the beginner sonoto-
pographists perform maps with many details
that gradually lose unnecessary details. We
combine more often sonotopogram with fixa-
tion techniques and ultrasound indication,
marking the place where there is an interest-
ing “change”. Everything is done in order to
efficiently and safely reaches your destination.
There is a growing multitude of surgeons per-

forming ultrasound immediately before the pro-
cedure, but without drawing maps on the skin
or indication of access points. This technique is
preferred after obtaining certain experience in
sonotopography. One of the surgeon asked by
the authors why doesn’t he paint sonotopogram
on the skin, said he has it in his head and even
see it spatially. So the first true 3D sonotopo-
grams were formed. The whole technique with
ultrasound mapping must show the surgeon
operated area and the safest approach.

Using many programs and ultrasound probes
we can view the operated area under high
magnification, use the CD, PD, HD Flow,
elastography, 3D/4D, or endoscopic probe.
Particularly valuable in selected cases is a dy-
namic examination ultrasound. It seems that
3D sonotopogram will become the procedure
routinely performed in the near future in the
operations of higher levels of difficulty.

The knowledge acquired on the basis of preop-
erative ultrasound examination requires that ul-
trasound device was regular equipment for each
operating room. The study shows that the sono-
topogram procedure helps to increase the safety
of surgical patients in the following ways:

1. Verification of the operated side.

2. Verification of the operated area.

3. Evaluation of anatomic relations.

4. Selection of the most favorable approach.
5. The possibility of intraoperative moni-
toring.
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16. Ultrasound-Controlled Osteoarthritis Model in Rats

Dragulyan M.V.
Gulko T.P.
Bubnov R.V.
Irodov D.M.
Pokholenko Ia.O.
Kordium V.A.

Institute of Molecular Biology and Genetics NAS of Ukraine, Kyiv

Objectives

In the biological sciences, many studies
using rat models are limited by the inability to
gather anatomical and physiological informa-
tion noninvasively in a longitudinal manner.
Conventional destructive methods required
to kill and open animal. Today imaging mo-
dalities were reported used for longitudinal
monitoring of the osteoarthritis (OA) disease
process in vivo, e.g. magnetic resonance ima-
ging (MRI). However, very high magnetic
field MRI (up to 14T) should be used to study
little objects. Ultrasound (US) besides the hu-
man could be successfully used to study the
structure of animal tissues, including small
ones. Such equipment is available only in few
research laboratories. The aim of paper was to
assess the capabilities of suggested OA model
in rats using general US equipment.

Materials and methods

The 6-8 month old male Wistar rat (weighing
350-465 g, n=20) were used in experiments.
Animals were captures in facility with room
temperature and inversed cycle of light-dark
(12-12 hours), with free access to food and
water. The intra-articular injection of solu-
tion of iodoacetic acid in saline 100 mkl (100
mg/ml) was performed through the patellar
ligament of the right knee under US guidance.

The control animals received the same volume
of saline. US, clinical, x-ray, histological tests
of the knee were performed on 3, 4, 14 days
after the injection. Ultrasound scanning by
linear 10-12 MHz tranceducer of ultrasound
scanner HITACHI HV900 with Doppler tech-
niques and sonoelastography was carried out.
US scores were evaluated by two radiologists
(US experts). US criteria of OA were docu-
mented as: articular gap, osteophytes, articular
cartilage surfaces, functional tests etc.

Results

We obtained good ultrasound visualization of
affected joints. Ultrasonography revealed ar-
ticular gap distinguished over 0.1 mm, hydrar-
throsis, osteophytes, deformation of cartilage
surface, periarticular cysts, scarring tissue.
Clinical, X-ray, histological data of experi-
mental OA progression were revealed after
intra-articular injection of iodoacetic acid so-
lution in rats during all time of observation
with significant cartilage degeneration and be-
ginning of the formation of osteophytes. US
data sensitivity, specificity for the diagnosis of
OA in rats was 92%, 86% respectively in first
expert, 82 % and .80 % for second expert.

Conclusion
US is a valuable tool for the in vivo identifica-
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tion for early lesions of OA and for monito-
ring the disease. However method is operator
related, requires specialized training in mus-
culo - sceletal US, particularly in small ani-
mals. The potential uses of this model include
the evaluation of different agents that induce
matrix regeneration and can influence on the
inhibition of the formation of the osteophytes
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or promotion of their resorption. Preliminary
results of model application allowed a possi-
bility to test growth factors, stem cells for OA
management.

Keywords: ultrasound, osteoarthritis, model,
rats.

17. Ultrasound findings of different disorders of Achilles tendon in middle aged men
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Anastasika Poposka, Prof. Dr. PhD

University Clinic for Orthopedic Surgery, Skopje, Macedonia

Summary

The aim of the study was to evaluate ultra-
sound findings in different Achilles tendon di-
sorders. Material and method: Twenty six pa-
tients, age range 30-55 years, with acute com-
plaints presenting in the region of Achilles
tendon, were examined and included in the
study.

Results: Clinical findings showed difficulty in
walking and standing on the toes on symptom-
atic leg and palpable gap in Achilles tendon
in 22 patients. All the patients underwent ul-
trasound imaging of both sides, and complete
rupture of Achilles tendon was confirmed in 22
patients, incomplete rupture in 2 patients and
partial tear of medial head of gastrocnemius
muscle in 2 patients. 17 patients were trea-
ted conservatively without surgery. Conclu-
sion: Incomplete tears or various complaints
in the region of Achilles tendon or m. triceps
surae are difficult to be diagnosed clinically.
Ultrasonographic examination is a valuable
additional tool for imaging and follow-up the
treatment of Achilles tendon injuries.

Introduction and aim

Injuries of Achilles tendon are among the most
common subcutaneous tendon injuries in people
aged between 30 and 55 years, predominantly
of' male gender. Predisposing factor for ruptures
of Achilles tendon are high profe-ssional sport
activities, aging, occasional sport activities at
middle age, previous diseases or injuries of the
tendon, previous and current infec-tious, meta-
bolic or neurovascular diseases.

Clinical signs are obvious in fresh, complete
tears of Achilles tendon on a typical site (3-8
cm above the insertion of Achilles tendon to
calcaneus). Clinical diagnosis is difficult in in-
complete tears of Achilles tendon or injuries
of m. triceps surae. Achilles tendon is a promi-
nent, superficial structure and it is easily acce-
ssible for clinical and ultrasound examination.
The role of ultrasound is in detecting the le-
sion, its site and size, its nature as well as in
helping to determine the treatment of the injury
and follow-up of the treatment progress (1). The
aim of this study was to present the ultrasound
findings of different disorders of Achilles ten-
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don in middle aged men.

Material and methodology

Fourty-six patients (37 male, 9 female), aged
from 30 to 55 years, presenting with com-
plaints in the region of the lower leg were re-
ferred to the out-patient clinic at the Univer-
sity Clinic for Orthopedic Surgery in Skopje,
between May 2010 and June 2011. All of them
underwent clinical and ultrasound examina-
tion. Plain radiography of the lower legs was
made in 7 patients to exclude bone changes.
The first ultrasound imaging was done within
24 hours to 7 days since onset of symptoms.
Only male patients (26 patients) that had nei-
ther previous injury, nor previous infectious
disease of the affected leg, were included in
the study. Three patients were active athletes,
and the remaining had sedentary jobs and
practiced only recreational sport activities.
Ultrasound imaging of both lower legs was
done in all patients. The examination was car-
ried out with a 7, 5 MHz real-time linear probe
using the apparatus SONOLINE Versa Ultra-
sound Imaging System, SIEMENS AG, Erlan-
gen, BRD. Clinical and ultrasound examina-
tion were performed by orthopedic surgeons
experienced in musculoskeletal ultrasound.
All the findings were retrospectively com-
pared.

During ultrasound imaging of Achilles tendon,
patients were examined in prone position with
both legs in neutral position and their ankles
and feet loose for dynamic examination. The
linear probe was positioned parallel to the ten-
don so that the ultrasound waves were directed
into the tissues orthogonally.

The standard method of work consists of ul-
trasound imaging in longitudinal and trans-
versal planes of Achilles tendon. The Achilles
tendon is examined throughout its length from
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the bony attachment on Tuber calcanei up to
the junction of the muscle part of gastrocne-
mius muscle. Characteristic features of longi-
tudinal and transverse section scans are seen
on control sonograms of asymptomatic legs.
Measurements are done using caliper of the
ultrasound apparatus. The length of the Achi-
lles tendon was measured on the longitudinal
section and the width and thickness on the
transversal section.

Results

Clinical finding in all patients revealed dis-
crete limping gait, pain on pressure in the
symptomatic lower leg, positive Thompson
test (22 patients) and inability to stand on toes
of the injured leg (24 patients). Enlarged cir-
cumference of symptomatic lower legs was
diagnosed in 24 patients and palpable gap of
Achilles tendon was proved in 22 patients.
Static ultrasound imaging showed different
sonomorphologic changes. Complete rupture
of Achilles tendon was found in 22 patients,
incomplete rupture in 2 patients, associated
with calcification in the region of insertion of
Achilles tendon to calcaneus. 2 patients had
rupture of medial head of gastrocenemius
muscle.
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Fig.1A 37 year old man who suffered an acute
right Achilles tendon rupture during
recreative playing football

A. Longitudinal scan: Stumps of the tendon

with uneven edges and hypoechoic areas su-

ggestive of hematoma

B. Transverse scan: Increased thickness of the torn

tendon with mixed hypo and hyperechoic areas

C. Transverse scan: Asymptomatic left Achil-

les tendon

D. Longitudinal scan: Asymptomatic left

Achilles tendon

Complete rupture of Achilles tendon was on
6 cm (3-8 cm), cranially above the attach-
ment to calcaneus. Typical sonographic char-
acteristics such focal discontinuity, torsion of
the normal fibrillary architecture and loss of
typical parallelism of the fibrillary structure
of the tendon were found in both longitudinal
and transversal planes. Stumps of the tendon
with uneven edges and hypoechoic shadows
were diagnosed in 22 patients. One or several
hypo- and/or hyperechoic areas suggestive for
hematoma or seroma, were diagnosed on the
site of the rupture.

2012, ro€. 3, ¢. 2

Fig.2. A 51 year old man who suffered a par-
tial rupture of medial head of gastro-
cnemius muscle of left lower leg
during dancing

A: Medial head-Increased thickness and irre-

gular fibrillar structure and beneath hypoe-
choic area of haematoma
B. Lateral head-with normal fibrillar structure

Dynamic examination showed existence of
peritendineum (which was intact in most
of the cases) and gliding of tendon stumps
showing their separation (in dorsal flexion)
and approximation (in plantar flexion). This
was of particular importance for further mode
of treatment since surgical treatment was reco-
mmended in 9 cases where the distance was too
large and there was no contact of the stumps of
Achilles tendon in plantar flexion. Ultrasound
imaging of asymptomatic lower legs showed
initial degenerative changes such as thickening
of Achilles tendon with small hypo- and hyper-
echoic shadows in 12 patients. There were no
changes in the remaining patients. Plain radio-
graphy of the sympto-matic lower legs was
done in seven patients to exclude bone changes.
Calcification in the region of insertion of Achil-
les tendon was found in two patients.
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Discussion

Clinical diagnosis of a complete fresh rup-
ture of Achilles tendon on typical site (3-8
cm above the insertion of Achilles tendon to
calcaneus) in middle aged men is easy to be
established ( 2, 3). The role of ultrasound is
important in detecting the site and size of the
rupture, possible gliding of tendon stumps and
deciding mode of treatment (4, 5).

In cases of partial rupture of Achilles tendon
or lesions at the muscular-tendinous junctions
of m. triceps surae, various sonomorphologic
changes are discovered, such as: tendon thicke-
ning and edema of the surrounding tissues,
partial tear of typical parallelism of tendon
fibers, hypoechoic areas in the tendon (6).
Mixed hypo-and hyperechoic shadows and
tendon thickening shown on the sonograms
are relatively non-specific signs since they are
found in ruptures and in chronic tendopathies.
In cases of differential diagnostic difficulties,
MRI of lower leg is advised (7).

Conclusion

Clinical diagnosis is clear in fresh complete
rupture of Achilles tendon on typical site. In
atypical ruptures, in incomplete lesions or un-
clear difficulties in the region of the Achilles
tendon and m. triceps surae, ultrasound ima-
ging is a method of choice as a subsequent
examination. In addition to the well-known
advantages of ultrasound (broad application
without radiation and side effects, low cost),
dynamic examination by an orthopedic sur-
geon trained in the method are very important
for determination on the choice of treatment
and monitoring the effects of the treatment.
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Summary:

The aim of the study was to evaluate the va-
lues of ultrasound findings in the diagnosis
of slipped capital femoral epiphysis (SCFE)
in adolescents Material and methodology:
During a 3 year period, 7 patients with sus-
pected diagnosis of SCFE were diagnosed and
treated at the University Clinic for Orthopedic
Surgery-Skopje. Clinical examination, ultra-
sound imaging with anterior approach of both
hips and radiography of pelvis were done in
all patients. Results: Suspected diagnosis of
SCFE was based on history of patients, posi-
tive Drehmann’s sign and ultrasound signs of
effusion and a slippage in affected hip. Diag-
nosis was subsequently confirmed with plain
radiography on antero-posterior and frog-
leg view. Conclusion: Ultrasound imaging is
a valuable tool to rule out hip effusions and
early signs of epiphyseal slippage but antero-
posterior and frog-leg view of pelvis must be
done to confirm the diagnosis of SCFE early
in order to start appropriate treatment.

Introduction and aim

Painful hip is one of the commonest causes
of limp found in children between 2 and 15
years of age and one of the commonest causes
for referring to the out-patient clinic of an or-
thopedic department (1). It might be similar to
more significant disorders, especially in their
initial stages, which might be life threatening

so that an organized approach to evaluation
is required (2). Displacement of the epiphy-
sis from the metaphysis of any long bone can
occur as the result of acute trauma or spon-
taneously following various epiphyseal dis-
turbances. Slipped capital femoral epiphysis
(SCFE, Epiphyseolysis), is the commonest of
such disorders in young adolescents and might
be associated with genetic, endocrine, meta-
bolic, iatrogenic, inflammatory, neoplastic dis-
orders or other reasons. Its incidence is 3-10
per 100000 and is more common in boys than
in girls, with ratio of 3:2.

The onset of symptoms in boys is at 12-15
years and in girls at 11-13 years of age. Slip-
page causes synovitis of the hip, accompanied
by clinical signs of antalgic gait, restricted
painful movements and characteristic radio-
graphic signs. The aim of the study was to
evaluate the values of ultrasound findings in
the diagnosis of slipped capital femoral epi-
physis (SCFE) in childhood.

Materials and methodology

During a 3 year period, children (2-15 years
of age) with signs of painful hip and a limping
gait were referred to the out-patient clinic at
the University Clinic for Orthopedic Surgery-
Skopje. Only findings of children diagnosed
and treated of SCFE were included in this
paper. Data of patient’s history (gender, age,
symptoms, onset of symptoms, previous in-
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fections, injuries, fever, and family data) and
clinical examination (painful movements, re-
striction of movements, limp) were carefully
collected.

All patients with restricted and painful mobi-
lity of the affected hip on hospital admission
underwent ultrasound examination which was
repeated in 7 days intervals during follow-
up. Plain radiography in antero-posterior and
a frog-leg or Lowenstein view of hips were
taken in all patients. A real-time apparatus
(SONOLINE Versa Pro Ultrasound Imaging
System, Siemens AG, Erlangen, Germany)
with a 7, 5 MHz linear transducer was used.
During ultrasound examination, children were
put in supine position with hips and knees in
extension and patellae facing up. Both hips
were examined. The probe was aligned along
the longitudinal axis of the femoral neck by
rotating it slightly clockwise. Sagittal sections
adapted to the course of the femoral neck were
used to visualize the hip (3). Measurements of
displacements of epiphysis from metaphysis
and classification, were described as the sug-
gested criteria by Kallio et al. (1991)

Results

During a 3 year period at the University Clinic
for Orthopedic Surgery-Skopje, there were 7
patients (6 boys, 1 girl) at 11-15 years of age,
with suspected diagnosis of SCFE upon ad-
mission. Main symptoms included unilateral
pain in the hip, thigh or knee, limping gait or
refusal to bear weight because of pain. The
mean duration of symptoms prior to admis-
sion was 22 (7-60) days. The onset of sym-
ptoms was acute in one patient, and gradual
in 6 patients. Four of patients were obese with
underdevelopment of the genitalia; other two
showed no specific physical characteristics.
Left hip was affected in 4 patients, right hip
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in two patients. Drehmann’s sign was positive
in all patients. A girl suspected of SCFE, was
diagnosed later on with MRI of having stress
fracture of the right femoral neck.

Figure 1. Ultrasound scan of left-sided SCFE
ina 12 year old boy Ultrasound signs
include:

convex reflective band
(from bulging of the capsule), effu-
sion, widening of physis and a step
between epiphysis and metaphysis

Ultrasound examination of both hips and plain
radiography of pelvis in antero-posterior and
frog-leg view, confirmed the diagnosis of
SCFE in 6 patients. Ultrasound findings re-
vealed characteristic landmarks including the
femoral capital epiphysis, the physis itself
and the concavity of anterior cortex of femo-
ral neck and capsule on the anterior scans of
asymptomatic hips. Ultrasound findings of the
affected hips were signs of convex reflective
band (from bulging of the capsule), widening
of physis and a step between epiphysis and
metaphysis. Measurements of synovial effu-
sion of the hip joints were made by comparing
the anterior capsular distances (ACD). Steps
(mean 7mm) between epiphysis and metaphy-
sis, as US signs of slippage, were measured
too. In four patients slip was mild (less than
7mm), moderate (11mm) in one and severe
(more than 11mm) in one.
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Figure 2. Antero-posterior radiography of left-

sided SCFE in a 12 year old boy.
Radiologic signs include: (a) Steel sign -
a double density is found at the metaphysis; (b)
widening of the physis compared with the un-
affected side; (c) decreased epiphyseal height

compared with the unaffected side; (d) Klein’s
line - a line drawn along the superior edge of
the femoral neck should normally cross the
epiphysis; the epiphysis will fall below this
line in slipped capital femoral epiphysis.

The findings of antero-posterior plain radio-
graphy of pelvis in three patients made prior
to admission ware read as normal. New ra-
diographic findings and frog-leg lateral views
confirmed the diagnosis of SCFE. Three pa-
tients were treated conservatively because
written consent for surgical procedure was not
approved by their parents. Stabilization of the
epiphyses from further slippage was done with
pinning in-situ in other three patients. Follow-
up of the patients (mean 13, 6 months) was
possible in surgically treated patients. Effusion
decreased and physeal step disappeared post-
operatively on the first control. After follow-
up of one year there was still some bulging of
the capsule in patient with severe slippage.

Discussion
Differential diagnosis of hip effusion in ado-
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lescents is associated with stress fractures,
JIA, osteomyelitis, benign or malignant tu-
mors. Ultrasound signs of epiphyseal dis-
placement are similar to initial changes in
Perthes’ disease, but the age of onset is diffe-
rent. Ultrasound examination of hips in these
7 patients showed the effusion and step of di-
fferent heights between epiphysis and metaph-
ysis in all affected hips which led to suspicion
of SCFE (4). Conventional radiography is of
little value in the assessment of intra-articular
joint effusions and initial stage of SCFE. Ear-
ly radiologic signs as Steel sign, physeal wi-
dening and decreased epiphyseal height were
seen on radiographs made within 7 days upon
admission (5). In-situ stabilization was done
in 3 patients (6). No chondrolysis or avascular
necrosis was found in follow-up (7).

Conclusion

History of patients and clinical examination
in obese children between 11-15 years of age
associated with underdeveloped genitalia
should raise suspicion of SCFE easier. In
adolescents without any physical characteris-
tics and normal sexual development, but with
painful hip, limping and typical restricted hip
movements, ultrasound examination should be
the first imaging method. It is valuable to rule
out hip effusions and early signs of slippage
which could not be seen or might be missed
on initial plain radiography (antero-posterior
view) of pelvis. Antero-posterior and espe-
cially frog-leg view of pelvis must be done to
confirm the diagnosis of SCFE early in order
to start appropriate treatment and. Early es-
tablishing of exact diagnosis and starting of
appropriate treatment is essential in order to
avoid or decrease consequences of late treat-
ment.
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Introduction

Musculoskeletal tumors constitute 1% of all
malignancies. Basic imaging method in the
diagnosis of musculoskeletal tumors is still X-
ray, which shows mainly skeletal variations.
Adding ultrasound (US) is then ideal to show
the changes in the soft tissues. Detailed exa-
mination if indicated then allows computed
tomography or magnetic resonance imaging.
Ultrasound is easily available imaging method
without radiation dose, in some countries it is
very cheep, too.

Ultrasound
tumors
Ultrasound examination of the timorous ti-

imaging of musculoskeletal

ssue enables the assessment of the tumor loca-
lization, size, demarcation, echostructure and
vascularization as well as the relation to the
neighborhood particularly to the large vessels.
The tumor tissue echogenicity and echostruc-
ture differing from the surrounding tissues or
the tumor location in the fibrous sheath which
is detectable by US are the preconditions for
a successful diagnosis. US is actually an ex-
amination of soft tissues above the bone sur-
face. Therefore bone changes can be assessed
only if the normal structure of the bone sur-
face has been changed. The ultrasound waves
penetrate through the osteolytic focus into the
bone cortex into the bone depth. On the other
hand the ossified or calcified parts of the soft
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tissue tumor prevent the ultrasound waves
from penetrating which in turn makes impo-
ssible to assess the tumor relationship to the
bone surface. Because ultrasonography is only
an imaging technique, it cannot furnish a spe-
cific diagnosis of tumor type. A cytologic or
histologic examination is necessary for a spe-
cific diagnosis type. US represents the method
of choice for postoperative follow — up of tu-
mors of locomotive apparatus with the aim of
early detection of local recurrence.

Other ultrasound imaging options

In addition to the standard view of ultrasound
can be used a number of new modern me-
thods such as Doppler techniques, Contrast-
enhanced ultrasound, panoramic views and
the 3D visualization.

The use of ultrasound in biopsies and sur-
gery of musculoskeletal tumors
Ultrasound-guided core needle biopsy can fa-
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cilitate sampling for histological or cytological
examination and thus allows, in some cases,
avoid open biopsy with the necessity of even
short-term hospitalization. US can identify the
invasive expansion into the surrounding tis-
sues and this may decide about the radicalism
of the surgery. Ultrasound guided tumor focus
drawing on the skin surface or even the use of
ultrasound during surgery may facilitate intra-
operative guidance and help during resection
of the tumor.

Conclusion

Ultrasound imaging is an important technique
in the diagnosis of musculoskeletal tumors.
It is used in the primary diagnosis, the USG-
guided puncture biopsies, preoperative plan-
ning and intra-operative possibly during tu-
mor resections and is an important method in
the postoperative follow-up.

Keywords: Ultrasound, musculoskeletal tumors

20. Causes of eventual failure of early screening for DDH

Jan Poul, Prof. MUDr. CSc.
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Summary

Early screening nowadays is a routine proce-
dure in Czech Republic, based on the exami-
nation of all newborns in the first days after
delivery by both clinical tests and ultrasound.
As the prevalence of DDH is lower than 1 per
cent, it places great demands on the investiga-
tor. Usually, the mass-screening is performed
as the subsidiary activity, before or after
working session of orthopedic surgeon, invol-
ving examination mostly of 50-60 newborns
per two hours. Acquiring of medical history,

clinical and ultrasonographic examination is
performed very fast. Similarly, the second exa-
mination at age of 6 weeks and subsequently
at age of 4 months are usually performed as
the subsidiary activity, most controls from
Brno region (700 thousands of inhabitants) are
performed in our hospital

Options and causes of failures

1. Serial over-stress of investigator by tedious
repeated examination reflecting very low inci-
dence of DDH

2. Insufficient extract of medical history. Posi-
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tive findings can potentiate vigility of inves-
tigator

3. Incompetent clinical examination

4. Wrong interpretation of ultrasound exami-
nation

5. Negligence of use of early treatment (Frejka
pillow)

6. Insufficient reexamination and checking of
treatment device.

Since 1984 till 2011 through mass-screening
in Brno more than 140 thousands of babies
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were examined in three stages (newborn pe-
riod, 6 weeks and 4 months of age).

Prevalence of antenatal irreducible hip dislo-
cation was 1/4.876; prevalence of conserva-
tively treated cases was 1, 3 %. Missed cas-
es: Late subluxations 2 cases/140 thousands,
late acetabular dysplasia (detected at age of 6
weeks-4 months) 1268/140 thousands (0, 9%).

Keywords: DDH-early screening-ultrasound
examination.

21. 3D echographic examination of the locomotive apparatus - state of the art
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Summary:

3-D ultrasound of the locomotive apparatus
revealed the spatial relationship between le-
sions and their surroundings, including vas-
cular landmarks. The authors deal with spatial
analysis of the data acquired in examining the
patients for orthopedic indications. It is possi-
ble to image and model not only the structure
we are interested in, but also its relation to the
surrounding structures.

The paper demonstrates the possibilities of
this technology — different modes of image in-
cluding the spatial reconstruction of bony sur-
faces, soft tissues as well as pathological focal
changes. Although the diagnostic efficacy of
the 3D examination compared to 2D exami-
nation performed by a well-trained person is
not directly increased, the features of coronary
sections and localization are a great progress
of this imaging technology. 3-D Power Dopp-
ler is more sensitive for tracking vessels of
injured locomotive apparatus, but is time con-
suming. 3-D volume imagination gets the exa-

miner freedom to generate anatomical views
from an infinite number of perspectives and
allows the examiner to explore anatomic re-
lationship in ways that are not available with
conventional 2-d imaging.

The possibility of storing the volume data
is considered a further progressive trend. It
greatly contributes to enhancing the scope of
follow up checks, enables comparison of ex-
pert conclusions and can serve for educational
purposes.

Keywords: 3D ultrasound, locomotive appa-
ratus.
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22. Ultrasound of locomotive apparatus in sports medicine — introduction

Lubos Hrazdira, Assoc. prof. MD, CSc.

FN U sv. Anny v Brné, LF MU, The I*' Orthopedic Department, Brno, Czech Republic

Summary:

In ultrasound, as in all of medical imaging,
it is never surprising when technology races
ahead of clinical practice. The hope of many is
that ultrasound will reveal new truths and hi-
dden diagnostics capabilities beyond the reach
of another image technologies. The ultrasound
of the locomotive apparatus in sportsmen re-
vealed the spatial relationship between le-
sions and their surroundings, including vascu-
lar landmarks. The authors deal with analysis
of the data acquired in examining the patients
for sports orthopedic indications. The paper
demonstrates the possibilities of this techno-

logy — not only soft-tissue examination, but
also reconstruction of bony surfaces and soft
tissues examination with help of forced posi-
tions. The diagnostic efficacy of the USG exa-
mination performed by a well-trained person
is really high and demonstrates a great prog-
ress of this technology among other imaging
modalities. The ultrasound examination is not
time consuming and should be a part of clini-
cal examination directly in the field where can
improve the diagnosis.

Keywords: Sports medicine, ultrasound, lo-
comotive apparatus.

23. Ultrasound as a Problem-Solving Tool in the Paediatric Musculoskeletal System

Kil-Ho Cho, M.D.

Department of Diagnostic Radiology, Yeungnam University School of Medicine & Medical

Center Daegu, Korea

For the musculoskeletal (Msk) diseases, ra-
diography is the basic and most important al-
though its sensitivity is low in detecting early
signs of bone &/or soft tissues diseases. By
using uniqueness of ultrasound such as easy
right-left comparison, colour & power Dopp-
ler function, zoom-in capability, sonoscopy
(extended physical examination with trans-
ducer capturing real-time dynamic images on
site), Msk ultrasound can provide invaluable
clinical information which are not obtainable
by other imaging modalities.

Most of all, ultrasound in the Msk system is su-
perb in percutaneous guiding procedures. Msk

Ultrasound can alleviate some of the medico-
socio-financial burden in children with wide
and/or multiple symptomatic areas by using
it as a screening tool to preclude the need for
other imaging examination that requires seda-
tion or ionizing radiation or costliness.
Diagnostic and therapeutic usefulness:

1. To confirm whether existence of superficial
small lesions (including foreign body) or not
in a localized symptomatic area

2. To get information about the exact location,
number and size of lesions.

3. To differentiate whether the pathology is
intra-articular or extra-articular.
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4. To find causes of pain &/or of limited
range of motion, especially motion-related
symptoms.

5. To get additional information about the rela-
tionship of a lesion to adjacent neurovascular
channels in cases with vague findings on MRI.
6. In patients with orthopaedic metallic de-
vices in which other imaging modalities are
limited to use.

7. In non-sedated young children with invari-
ably unnecessary motion.

8. To use as a screening tool in patients with
multiple symptomatic sites.

9. To guide percutaneous procedures such as
aspiration cytology, biopsy, injection, pain
control, cyst aspiration, abscess drainage an
SO on.

Limitations of ultrasound in application to the
paediatric Msk system are as below:

(1) Inability to depict intra-osseous lesions
when overlying cortex is intact.

(2) Difficulty in visualizing lesions when
deep-seated or located behind bones or metals.
(3) Problem in defining lesions with wide
thick surface calcification or ossification.

(4) Not easy to depict big lesions beyond the
dedicated ultrasound field-of-view.

(5) Different anatomical landmarks in ultra-
sound compared to radiography, CT and MRI.

In conclusion, ultrasound can be a cost-effec-
tive problem-solving tool for diseases of the
paediatric Msk system by using uniqueness
of ultrasound, which is not available on other
imaging modalities not only for diagnostic
but also for therapeutic purposes as like as in
adults.
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24. Ultrasound-guided interventional procedures

Kil-Ho Cho, M.D.

Department of Diagnostic Radiology, Yeungnam University School of Medicine & Medical

Center Daegu, Korea

Summary:

Ultrasound (US) is not only valuable ima-
ging tool in musculoskeletal (MSK) system
but also getting more popular as a tool of
choice for image-guided interventional pro-
cedures. Its real-time multi-planar imaging
capability is very useful for monitoring of
needle position and passage from the skin to
the exact site of a lesion during the interven-
tional procedures. Basic principles and tech-
niques are discussed with limitations. At first,
US is performed to evaluate the lesion and
relevant anatomy for planning of the needle
entry point and the pathway, avoiding nerve,
vessel, and other structures as much as pos-
sible. Avoid performing biopsy when the le-
sion is located unreachable site or next to criti-
cal structures, and patient’s serum platelet is
less than 50,000/mm?. Most of the cases, free-
hand technique (a needle in one hand, and

a transducer in the other) is more preferable
and convenient. Complications are quite un-
common. Procedures being performed under
the US-guidance are:

1. Soft tissue and/or bone biopsy (when corti-
cal destruction is positive)

2. Aspiration (with or without catheter instal-
lation) of fluid collections such as a cyst, he-
matoma, abscess

3. Arthrocentesis, tenocentesis, and bursocen-
tesis

4. Not only diagnostic but therapeutic injec-
tions including pain control

5. Foreign body retrieval

6. Treatment of tendon abnormality (lavage
of calcific tendinoapthy; platelet injection for
tendon tear)

US-guided percutaneous interventional proce-
dures are safe and effective for MSK lesions.

25. Ultrasound of Articular & Peri-Articular Pain

Kil-Ho Cho, M.D. Ph.D.

Department of Radiology, Yeungnam University Hospital, Daegu, KOREA

Summary:

Musculoskeletal pain is a major cause of mor-
bidity, occupational sickness absence and
disability of loco-motor system in aged per-
sons. Pain is a subjective experience and the
intensity of the pain can also differ from per-
son to person, depending on whether the pain
is caused by an acute injury or overuse, and

whether a person who has the pain is religious/
emotional or not. By IASP (Int’l, Assoc for the
Study of Pain), pain is defined as “an unplea-
sant sensory and emotional experience asso-
ciated with actual or potential tissue damage
or described in terms of such damage”. There
are more than 100 causative diseases of mus-
culoskeletal pain. In the diagnostic work up
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of a pain, radiology is important to figure out
the location and possible causes of the pain.
For the purpose, musculoskeletal ultrasound
is one of the most useful imaging modality,
which can define the location and causes of
a musculoskeletal pain by depicting not only
anatomical structures (tendon- muscle-bone
unit including enthesis, bursa, joint, vessel and
nerve) but also nature of a lesion. Diagnostic
work up of a pain.

1. History and physical examination,

2. Routine studies: a CBC, ESR, urinalysis,
chemistry panel including electrolytes, serum
protein electrophoresis, and so on.

3. Basic radiographs.

4. An EMG and a nerve conduction velocity
study, if necessary.

5. Additional Lab

6. The help of a rheumatologist, a neurologist,
or an infection specialist, or a psychiatrist.

Causes of Joint or Soft-Tissue Pain
1. Etiologic Localization

26. Sono-surgery

Zbigniew Pilecki MD
Grzegorz Pilecki MD
Lubos Hrazdira, Assoc. prof. MD, CSc.

2012, ro¢. 3, ¢. 2

Joint capsule/synovium (OA, RA, infectious,
metabolic)

Bone-Enthesis-Tendon —Muscle Unit

Bursa

Ligaments

Vascular components (vasculitis, blockage,
thrombus, arteriosclerosis)

Nerve components (entrapment, neuritis)
SOL (Space-Occupying-Lesion)

2. Referred Pain

3. CNS diseases

4. Systemic abnormalities or diseases (DM,
arteriosclerosis, embolism, electrolyte imbla-
nace, hormonal imbalance---)

5. Psycho-somatic pain

Also, we can gain information for the next
study for final diagnosis or can use ultrasound
as a tool for tissue biopsy and/or sampling for
bacteriologic exam, and aspiration/drainage.

Department of Pediatric Orthopedic Surgery & Traumatology, Chorzow, Poland
FN U sv. Anny v Brné, LF MU, The I* Orthopedic Department, Brno, Czech Republic

Summary:

Sonosurgery by definition is a section of mini-
mally invasive techniques performed in a con-
tinuous ultrasound imaging with the use of
endoscopic tools. It has developed on the ba-
sis of puncture techniques performed under
ultrasound control. However, it is necessary
to distinguish both of these procedures. Sono-

surgery is a surgical operation performed with
ultrasound imaging, and the puncture tech-
nique is single-invasive procedures, which
often are components of sonosurgery. On the
dynamic development of sono-surgery influ-
enced the appearance of modern ultrasound
and endoscopy equipment. It is a branch of
surgery - thus requiring compliance with
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the terms of asepsis, medical art and should
be performed in the operating theater condi-
tions by the experienced personnel. Perhaps
in time, the simplicity and minimal tissue
trauma, while performing sono-surgical pro-
cedures, will let to make them in a treatment
room. All sono-surgical procedures have their
steps, which will be presented. It seems that
the shown steps are typical for all surgical
techniques. This is an essential element dis-
tinguishing sono-surgery from percutaneous
puncture techniques executed with ultrasound
imaging.

I. Performing of a sonotopogram.

We perform map of the operated area using ul-
trasound imaging always before surgery. The
performed map is called the sonotopogram.
It should contain an optimal access and loca-
tion of important anatomical structures such
as vessels and nerves and their actual process,
often different from being shown in anatomi-
cal atlases. Performing the sonotopogram is
recommended during all invasive procedures.
II. Preparation techniques.

1. Techniques using liquid (needle techniques).
2. Techniques using tools.

3. Techniques using electrotools.

4. Baloon techniques.

5. Mixed techniques.

Recommended by the authors is a technique
using a saline solution containing the anesthe-
tic. Based on the principle of complementa-
rity we can concomitant anaesthetize the ope-
rated area and separate the surrounding tissues
in such way that provide free access fot the
tools. Quite often, we use the special courts,
pilots and preparators. The use of preparation
by surgical yarns has a lot of supporters- es-
pecially during the preparation of the tendons,
muscles, fascia, nerves and blood vessels. Use
of the electrotools is applicable in the prepa-
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ration of large, well perfused or difficult to
access areas. Techniques using a balloon are
used mainly in the preparation for a large
maneuver area or for an implant. The use of
a balloon or two enables apply extract through
drain, which is similar to endoscopic hook. In
sonosurgery we use mostly mixed techniques
because of their effectiveness. We must re-
member that they are also widely used in other
endoscopic techniques.

II1. The use of endoscopic tools.

1. Knives and cutting electrodes adapted to
endoscopic techniques with their shields and
pilots.

2. Endoscopic tools adapted to supply the tis-
sues (shavers, trepanoshavers, drills, taps,
reamers, screwdrivers, buckets, thermal elec-
trodes etc.

3. Helping tools: cannulas (membrane and
flow), guides, sights, tools for holding (grasp-
er), bags, needles, tips and wires.

4. Implants designed for endoscopic tech-
niques.

This is a group artificially created in order to
present a very wide range of tools used in en-
doscopic techniques: arthroscopy, laparosco-
py, cystoscopy and traumatology. The choice
of tools depends on the experience of the sur-
geon and the type of performed surgery, but
it must always be prepared based on the prin-
ciple of complementarity.

IV. Sewing.

1. Transdermal sutures.

a. Classic percutaneous suture.

b. Suture with awl.

c. Two needle technique (classical and guided)
- 2inl.

d. Three needle technique - Allinl

2. Sutures in the one barrel technique.

a. Technique using a metal cannula.

b. Technique using a membrane cannula.
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3. Sutures in the multi barrel technique - All-
Inl.

a. Using a double cannula.

b. Using multiple cannulas.

c. The use of cannula and endoscopic tools.

4. Sutures using implant - Allln1.

a. Using a clipper.

b. Using the stapler or arrows.

c. Suture with an anchoring implant.

5. Sutures using sewing robot.

The application of these techniques is limited
to certain local conditions; therefore their use
requires a lot of experience of the operator.

V. Procedure ending.

It is similar as in all surgical procedures. In
case of sonosurgery we assume most co-
mmonly a suture closing point wound through

27. Puncture techniques in ultrasonography

Zbigniew Pilecki MD

Lubos Hrazdira, Assoc. prof. MD, CSc.
Grzegorz Pilecki MD

Rostyslav Bubnov, MD, PhD
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which the tube comes out.

VI. Postoperative period.

All performed endoscopic operations are cha-
racterized by short hospital staying. This is due
to minimal tissue traumatization and the way
of anesthesia. Sonosurgical procedures meet
all these conditions with a vengeance, because
the hospital stay is often few hours. This is
beneficial for many reasons for the patient and
medical facility. Throughout the whole post-
operative period, pain is limited and therefore
patients recover well-being early and quickly
take rehabilitation, which significantly short-
ens the period of incapacity for work or study.
It should be emphasized also a large use-
fulness of ultrasound during the control of
healing process of the operated structures.

Department of Pediatric Orthopedic Surgery & Traumatology, Chorzow, Poland
FN U sv. Anny v Brné, LF MU, The I*' Othopedic Department, Brno, Czech Republic
Clinical Hospital ”Pheophania* of State Affairs Department, Kyiv

Puncture techniques derive their nomencla-
ture from the Latin punctum, which is sting or
puncture. They aren’t a homogeneous group.
The common element is to perform puncture
under ultrasound control.

I. Diagnostic and therapeutic techniques:

1. Evacuation

a) Of liquid content (cyst, joint, bursa, hema-
toma, bladder, abscess, etc.)

b) Of solids content (calcium or urate deposits
- two needles technique)

Evacuation from the Latin emptying, removing

is the simplest group of puncture techniques
whose goal is to evacuate liquid or semi-liquid
content filling enclosed space. Still evacuation
techniques are more commonly called punc-
tion, especially in the case of puncture of cyst
or joints. These techniques allow to effectively
saving lives by decompression of pneumotho-
rax, hematoma, pleural empyema and cardiac
tamponade. Performance under the ultrasound
control allows putting an accurate diagnosis,
precisely performing the procedure and con-
trolling the course of treatment. This is impor-
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tant, because we supply a restless patient in
serious condition.

2. Biopsy

a) Cytological biopsy, amniocentesis (removal
of the liquid content for the tests)

b) Fine-needle aspiration biopsy (FNAB) un-
der ultrasound control

¢) Vacuum assisted biopsy (VAB)

d) Thick needle biopsy

e) Trepanobiopsy, drilling biopsy, cylindrical
cutter (use for diagnosis of bone changes)

f) Tool oligobiopsy (implementation of special
forceps)

g) Windowing or mosaic chisels

h) Endoscopic in EUS

i) Aspiration systems designed to collect tis-
sues in order to transpose (eg, bone marrow
- Marrow stim system).

j) Biopsy by a mammotome

Biopsy is a method of taking biological mate-
rial for diagnosis. Biopsy term first used Dr E.
Besnier in 1879. Fine needle aspiration biopsy
was widespread through the work of Dr N.
Soderstrom. Characteristic feature combining
all these techniques is to take pieces of tissues
under the ultrasound control, for testing or
transposition (transplantation). A biopsy can
be performed many times in the distant inter-
vals.

3. InjectionThe name of this technique came
from the Latin iniectio - which is injection, app-
lication. They are not a homogeneous group,
as it contains application of drugs, fluids, tis-
sue components, contrast, radioisotope, etc..
The most commonly used class of drugs and
preparations are: steroid (Diprophos), screrol
(Polidocanol), wiscosuplement (Hyaluronid
acid), analgesic (Lidocaine), saline solution
(0.9% NacCl sol), an antibiotic (Gentanycin),
and a homeopathic preparation (Zeel) stimu-
lating healing eg Solcoseryl), platelet rich
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plasma (PRP, Orthokine), autologous bone
marrow aspirate (BMA), neurotoxins (botuli-
num toxin), a liquid bone substitute , bone ce-
ment, contrast medium, a radioactive isotope,
cytostatic (Bleomycin).

3. Cannulation

a) Of venous vessels

b) Of arterial vessels

¢) Of lymphatic vessels

A group of puncture techniques consisting
vascular puncture performed under the control
of ultrasound in diagnostic and therapeutic
purposes, because of their specificity. Starting
with implementation of intravenous path in
a patient with inefficient peripheral circulation
often situated in a serious condition, continu-
ing up to the diagnosis and treatment of vascu-
lar or heart diseases. Taking into account the
availability of ultrasound equipment at any
hospital emergency department, this technique
should be known to every doctor on duty.

4. Drainage and lavage

a) Single drain

b) Single drain with vacuum

c¢) Drainage flow

d) Drainage 2inl

e¢) Bone drainage

Establishment of an effective drainage tech-
nique under the control of ultrasound has been
used for a long time, also in the extension of
the exercise of flushing. Recommended drains
are provided with sharp awl or mandrin (2inl
construction), which allows them to smooth
setting under the control of ultrasound. An
interesting solution is the use of drain pen-
etrating cavity with holes made in the center
and tied in such a way that the fluid flows out
into the cavity and then back to the drain. It is
a very practical form of drainage flow.

5. Combined techniques

Big advantage is achieved by combining di-
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fferent techniques. A classic example would be
emptying the cyst with simultaneous adminis-
tration of the drug into its interior through the
same needle. By using the injection site, we
can assume lead wire and replace the needle to
drain, which can be left in the cyst or abscess
cavity. There are many options for use, but we
must remember to perform in accordance with
the medical art conditions.

II. Stimulation techniques

1. Stimulation

a) Stimulating needle electrode

b) Needle for acupuncture

The application of these techniques is par-
ticularly important in the diagnosis and treat-
ment of diseases of the nerves and muscles.
The use of ultrasound acupuncture is helpful
in the location of trigger points and their acti-
vation. This technique has great importance in
the fight against pain. The stimulation can be
done by only a needle or needle connected to
a power source. On the basis of this technique
is performed electroacupuncture, electrosti-
mulation and electromyographic study.

2. Coblation

a) Needle electrodes

b) Planar electrodes

Coblation techniques have been placed in ano-
ther part, despite the similarity to the thermal
ablation technique performed often on the
same apparatus. However other electrodes (eq.
Topaz) have different energy, which is trans-
ferred to the tissues. The principle of coblation
is similar to ablation methods. Coblation elec-
trode is bipolar and running in an environment
physiological solution, due to the conduction
of dosing impulse and heat dissipation. This
is important in order to avoid so called ther-
mal effect. Currently are introduced coblation
devices, which have electrodes with built-
in thermal switching off work after crossing
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a certain temperature limit.

3. Multiple puncture

a) of soft tissues (exsanguination)

b) of bone or cartilage (microfractures, four-
age)

These techniques have appeared in orthope-
dics as a treatment for disorders of the mus-
culoskeletal system overload. Their aim is to
make a small tear, through which leak into to
the damaged area blood or bone marrow ele-
ments. [t is a way to stimulate for repair for the
damaged elements. For many this is a cheaper
alternative to application of platelet rich plas-
ma or bone marrow cells.

III. Ablation techniques.

This heterogeneous group of puncture tech-
niques is used over a hundred years. Their
common feature is the destruction of tis-
sues by the action of a chemical substance or
energy. They are characterized by the simplic-
ity of implementation, are well tolerated and
can be repeated many times and combine. In
order to discuss these techniques, we will use
the modified division by Padma:

1. Radiofrequency ablation (RFA).

2. Microwave ablation (MWA).

3. Laser interstitial thermotherapy (LITT)

4. Electrical impulse (PIE)

5. Thermal Cryosurgical ablation (CSA)

6. Percutaneous ethanol injection (PEI)

I'V. Supporting techniques

1. Indication

a) Of foreign body in the tissues

b) Of nodular changes

It is especially useful for selecting non-meta-
llic foreign bodies in the tissues of which we
are not able to perform on the basis of X-ray
examination. Also the metallic body is often
difficult to find in the tissues and the use of
ultrasound equipment is justified. We avoid
repeated exposure of the patient and staff. We

125



Slovak Journal of Health Sciences

recommend this technique, not only to remove
the needles, splinters, pellets, etc. but also to
mark deep anastomoses that we want to re-
move. In the case of cannulated screws, wire
which marks and fixates is also the guide for
the screwdriver, which can remove the fixa-
tion (technology 2inl). The selection of nodu-
lar changes in the tissues immediately before
surgery doesn’t surprise anyone anymore and
is a widely used practice.

2. Fixation

a) Of ruptured tendon

b) Of fractured bone

¢) Of loose body in the joint

d) Of foreign body in the tissues

This technique is especially dedicated to ge-
neral and orthopedic surgeons. Who didn’t
survive cut ends of the tendon searching in the
ER, he can’t fully appreciate the advantages
of this method. It is simple and allows using
ultrasonography to find displaced tendon and
fixate it subcutaneously in so that they can be
sutured. From indication techniques differs
that it does not just mark but also hold (fi-
xate) and we can remove fixed element. This
is the best illustrated by an example of a fo-
reign body in the tissues: usually the selection
consists in needle or needles insertion directly
to the changes. Fixation will be the time of use
of a needle with a basket or loop will catch
foreign body and attempt to remove it from
tissues based on the 2inl technique.

3. Combining techniques.

Combining of these techniques is a good solu-
tion to the above examples and discusses prac-
tical possibilities. During the building of new
techniques and combine them into sets we use
the principle of complementarity.

Particularly worthy of mention is a mix of
fixation and indication techniques with sono-
topogram. It allows reaching deeply located
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changes in most atraumatic and safe way. It
reduces the amount of procedure execution
time.

V. Advanced techniques

1. 2inl

a) Biopsy 2inl

b) Evacuation (puncture) 2inl

¢) Sewing 2inl

d) Lavage (drainage) 2inl

e) Hybrid techniques 2in1

These techniques are based on the principle -
we perform particular procedures by one in-
jection, even if they are a part of a complex
sono-surgery procedure. Most of these tech-
niques have been mentioned earlier. We con-
sider them as very simple and useful in daily
ambulatory and operating practice.

2.Allin 1

a) Triple-needle sewing technique

b) Hybrid techniques All inl

Also called Multi in 1 (Minl). These tech-
niques have a greater degree of difficulty;
however, based on these techniques, we can
perform the most complicated invasive proce-
dures, especially sono-surgical. For example,
mentioned here sewing technique Allin1 is ad-
vanced method of percutaneous sewing. Most
of the sono-surgical techniques are performed
in Allin1.

Summary

Puncture techniques performed under ultra-
sound control are a collection of many diag-
nostic and therapeutic techniques. In justified
cases we combine particular techniques based
on the complementarity principle. The above
division is important because of nomenclature
and because of necessity to know the particular
techniques. Understanding the idea of punc-
ture techniques performing allow to execute
them in the right way and to build a comple-
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mentary treatment technique. Their thorough
understanding is necessary in daily practice as
well as during sono-surgical treatment. Parti-
cular elements of surgical procedures are made
on the basis of puncture techniques, espe-
cially sono-surgical. Presented puncture tech-
niques are simple in execution and most can
be performed in a treatment room. We draw
attention to the high level of security, which
is generated by a continuous ultrasound ima-
ging. It gives a chance to circumvent important
neural and vascular structures during puncture
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techniques performance, precisely hit the in-
tended location and check after the procedure,
even after a few days. In the case of adverse
event occurrence, is also possible the precise
intervention based on the puncture techniques
quoted previously. Because they are invasive
procedures we need to keep aseptic conditions
necessarily. From this principle must never be
depart. Fortunately, these techniques are per-
formed mainly with the disposable equipment
with the exception of endoscopic techniques,
which dominates the operating equipment.
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