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SAÆETAK: Periferna arterijska bolest (PAB) donjih eks-
tremiteta prepoznata je kao ozbiljan kardiovaskularni pore-
meÊaj. Simptomatska i asimptomatska PAB prediktor je in-
farkta miokarda, moædanog udara i kardiovaskularnog mor-
taliteta. Godine 2011. objavljene su prve smjernice Europ-
skog kardioloπkog druπtva o dijagnostici i lijeËenju PAB.
Smjernice obuhvaÊaju aterosklerotsku bolest svih nekoro-
narnih vaskularnih podruËja, a znaËajan dio smjernica po-
sveÊen je upravo okluzivnoj bolesti arterija donjih ekstre-
miteta.
Osnovni dijagnostiËki test jest mjerenje omjera sistoliËkog
tlaka na gleænju i ruci (engl. ancle-brachial index, ABI), koji
osim potvrde dijagnoze ukazuje i na teæinu bolesti. Vri-
jednosti ABI <0,9 su patoloπke, dok ABI <0,5 nosi visok
rizik od amputacije. Kombinacija ABI i dupleks ultrazvuka
dovoljna je za donoπenje optimalne odluke o naËinu lije-
Ëenja veÊine bolesnika. Digitalna subtrakcijska angiografi-
ja danas se primjenjuje uglavnom samo kada je planirana
endovaskularna intervencija.
OpÊe preporuke u lijeËenju PAB podrazumjevaju presta-
nak puπenja, poticanje svakodnevne tjelesne aktivnosti,
redukciju prekomjerene tjelesne teæine te favoriziranje
mediteranske prehrane. Antihipertenzivi, statini i antitrom-
bocitni lijekovi okosnica su farmakoterapije. Bolesnici s in-
termitentnim klaudikacijama moraju biti upoznati s vaæ-
noπÊu redovitih vjeæbi hodanja koje signifikantno produ-
æavaju hodnu prugu. Revaskularizacija u asimptomatskih
bolesnika se ne preporuËa. U mnogim centrima danas se
kao prva revaskularizacijska metoda preferira perkutana
angioplastika (PTA), a kirurπka revaskularizacija u sluËaju
neuspjeha PTA. Pokuπaj revaskularizacije obavezan je
kod kritiËne ishemije. Revaskularizacija je opravdana kod
aortoilijaËne bolesti te u svih bolesnika koji unatoË tromje-
seËnoj konzervativnoj terapiji i dalje imaju klaudikacije koje
im znaËajno naruπavaju kvalitetu æivota.
LijeËenje bolesnika s PAB Ëesto zahtijeva multidisciplinarni
pristup. Primjena smjernica u svakodnevnoj praksi pruæa
dodatnu sigurnost u odluci o optimalnom naËinu lijeËenja
svakog pojedinog bolesnika.
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SUMMARY: Peripheral artery disease (PAD) of the lower
extremities has been recognized as a serious cardiovascu-
lar disorder. Symptomatic and asymptomatic PAD is a pre-
dictor of myocardial infarction, stroke and cardiovascular
mortality. In 2011, the first European Society of Cardiology
guidelines on PAD diagnostics and treatment were pub-
lished. The guidelines include atherosclerotic disease of all
non-coronary vascular areas, and a great part of the guide-
lines covers occlusive artery disease of lower extremities. 
The main diagnostic test is the ankle-brachial index meas-
urement (ABI), which in addition to confirmation of the
diagnosis indicates the severity of the disease. ABI values
<0.9 are pathological, while ABI <0.5 carries a high risk of
amputation. The combination of ABI and duplex ultrasound
is sufficient for making an optimal treatment decision for
most of the patients. Digital subtraction angiography is to-
day used mainly when the endovascular intervention is
planned.
General recommendations for treatment of PAD include
giving up smoking, encouraging daily physical activity,
overweight reduction and opting for Mediterranean diet.
Antihypertensive drugs, statins and antiplatelet drugs are
the basic drugs in pharmacotherapy. Patients with intermit-
tent claudications must be familiar with the importance of
regular walking exercises that significantly prolong the wal-
king distance. Revascularization in asymptomatic patients
is not recommended. In many centers today, percutaneous
transluminal angioplasty (PTA) is preferred as the first re-
vascularization method, while the surgical revasculariza-
tion is preferred in case of failure of PTA. The attempt of
revascularization is mandatory in the event of critical is-
chemia. Revascularization is justified in case of aortoiliac
disease and in all patients that despite a three-month con-
servative therapy still have claudications which severely
impair their quality of life.
Treatment of patients with PAD often requires a multidisci-
plinary approach. Application of guidelines in daily practice
provides additional safety in making the decision on opti-
mal method of treatment for each patient.
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Uvod

Na kongresu Europskog kardioloπkog druπtva (ESC) 2011.
godine predstavljene su prve smjernice ESC o dijagnostici i
lijeËenju periferne arterijske bolesti (PAB)1. Kako se u svako-
dnevnoj praksi susreÊemo s brojnim bolesnicima koji imaju
razliËite oblike PAB, smjernice su doËekane s velikim zani-
manjem. Razlog za njihov nastanak sve je veÊi broj kardio-
loπkih bolesnika s vaskularnim problemima drugih organa i
organskih sustava koji Ëesto utjeËu na prognozu i strategiju
lijeËenja. Fokus smjernica je na aterosklerotskim lezijama,
dok su ostali uzroci PAB poput vaskulitisa spomenuti, ali ni-
su detaljnije analizirani. U smjernice su ukljuËena sva vas-
kularna podruËja osim koronarnih arterija i aorte. Uz opÊe
preporuke o dijagnostici i lijeËenju aterosklerotske PAB,
smjernice obrauju sljedeÊa vaskularna podruËja: ekstra-
kranijsku bolest karotidnih i vertebralnih arterija, bolest arte-
rija gornjih ekstremiteta, mezenterijalnih arterija, renalnih ar-
terija, arterija donjih ekstremiteta te polivaskularnu arterijsku
bolest. Obzirom na opseænost, ovaj pregledni Ëlanak smo
ograniËili na aterosklerotsku problematiku donjih ekstremite-
ta.

Epidemiologija i vaænost periferne arterijske
bolesti donjih ekstremiteta

Bolest najËeπÊe poËinje u dobi od 40 godina uz progresiju s
porastom æivotne dobi. U populaciji starijih od 65 godina
prevalencija PAB je oko 20%. Poznati Ëimbenici rizika za
nastanak PAB su æivotna dob iznad 50 godina, dislipidemi-
ja, arterijska hipertenzija te nadasve πeÊerna bolest i nikoti-
nizam. TreÊina bolesnika ima tipiËne simptome, najËeπÊe in-
termitentne klaudikacije. Prevalencija kritiËne ishemije u sta-
rijih od 60 godina znaËajno je manja (0,4%)2-4. Potrebno je
naglasiti da anatomski identiËna bolest Ëesto ima varijabilnu
kliniËku sliku. Brojni bolesnici nemaju simptoma, kod njih se
PAB dijagnosticira temeljem odsutnih ili oslabljenih pulsaci-
ja odnosno mjerenjem omjera sistoliËkog tlaka na gleænju i
ruci (ABI, engl. ankle-brachial index). Sa stajaliπta oboljelog,
tj. ishemiËnog ekstremiteta, kod veÊine bolesnika prognoza
je dobra, 70-80% bolesnika imaju stabilne klaudikacije kroz
razdoblje od 10 godina5. Nasuprot tome, zabrinjavajuÊi su
podaci o znaËajno poveÊanoj uËestalosti infarkta miokarda,
moædanog udara i kardiovaskularnog mortaliteta u asimpto-
matskih i simptomatskih bolesnika s PAB. Smatra se da oko
60% bolesnika s intermitentnim klaudikacijama ima signifi-
kantnu koronarnu i/ili karotidnu bolest6,7. U razdoblju od 10
godina bolesnici s PAB donjih ekstremiteta imaju 6 puta veÊi
mortalitet nego osobe bez PAB8. Osim vrijednosti ABI, novi-
ja istraæivanja pokazuju da su i ostali lokalni pokazatelji ate-
roskleroze perifernih arterija, poput ehogenosti plaka ili deb-
ljine intima medija femoralne arterije, korisni parametri u
procjeni kardiovaskularnog rizika9,10. ZnaËenje PAB nadilazi
oboljeli ekstremitet, potrebno je sagledati kardiovaskularni
sustav kao cjelinu u kojem PAB ima i prognostiËku vaænost.
Usprkos tome, opÊi je konsenzus o postojanju zanemare-
nosti bolesnika s perifernom vaskularnom boleπÊu kako u
prepoznavanju bolesti, tako i u lijeËenju onih kod kojih je bo-
lest veÊ dijagnosticirana.11-13.

DijagnostiËki pristup

Anamneza i fizikalni status temelj su vaskularne evaluacije.
DijagnostiËke metode kod PAB donjih ekstremiteta su mje-
renje ABI, mjerenje segmentalnih tlakova, pletizmografija,

Introduction

At the 2011 Congress of the European Society of Cardiology
(ESC), the first ESC Guidelines on diagnostics and treat-
ment of peripheral artery disease (PAD)1 were presented.
Since we face numerous patients suffering from various ty-
pes of PAD in our daily practice, a great interest has been
shown for the guidelines. The reason for their occurrence is
an increasing number of cardiac patients with vascular prob-
lems affecting other organs and organ systems that often in-
fluence prognosis and treatment strategy. The guidelines are
focused on atherosclerotic lesions, while other PAD causes,
such as vasculitis have been mentioned, but not analyzed in
details. The guidelines include all vascular areas except for
coronary arteries and aorta. In addition to general recom-
mendations on diagnostics and treatment of atherosclerotic
PAD, the guidelines cover the following areas: extracranial
carotid and vertebral artery disease, upper extremity artery
disease, mesenteric artery disease, renal artery disease, lo-
wer extremity artery and polyvascular artery disease. Con-
sidering the complexity, we have limited this review article to
the atherosclerotic problem of lower extremities.

Epidemiology and importance of peripheral
artery disease of lower extremities

The disease usually occurs at the age of 40 which progres-
ses with increasing age. In the population over 65, the pre-
valence of PAD is approximately 20%. The well-known risk
factors for occurrence of PAD are age over 50, dyslipidemia,
hypertension, and diabetes and tobacco smoking above all.
One third of patients have typical symptoms, mostly intermit-
tent claudications. The prevalence of critical ischemia in
patients over 60 is significantly lower (0.4%)2-4. It should be
emphasized that anatomically identical disease often has a
variable clinical picture. Many patients have no symptoms
when they are PAD diagnosed on the basis of missing or
weak pulsations or by measurement of ankle-brachial index
(ABI). From the standpoint of a diseased person, that is, is-
chemic limb, in most patients the prognosis is good, 70-80%
of patients have stable claudications throughout a period of
10 years5. On the other hand, the data on significantly in-
creased incidence of myocardial infarction, stroke and car-
diovascular mortality in asymptomatic and symptomatic
patients with PAD are disturbing. About 60% of patients with
intermittent claudications are believed to have significant
coronary and/or carotid disease6,7. During the 10 years’ pe-
riod, patients with PAD of lower extremities show six times
higher mortality than those not suffering from PAD8. Besides
the ABI values, some recent trials show that other local indi-
cators of atherosclerosis of peripheral arteries, such as pla-
que echogenicity or intima-media thickness of the femoral
artery are also some useful parameters in assessing cardio-
vascular risk9,10. The PAD meaning surpasses a suffering
limb, so it is necessary to examine the cardiovascular sys-
tem as a whole, in which PAD has a prognostic significance.
Nevertheless, we have general consensus on the existence
of neglected patients with peripheral vascular disease not
only with regard to recognition of the disease, but also the
treatment of those in whom the disease has already been
diagnosed.11-13

Diagnostic approach

The history and physical examination are the basis of vascu-
lar evaluation. Diagnostic methods in PAD of lower extremi-
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dupleks ultrazvuk (DUS), CT angiografija, MR angiografija i
digitalna subtrakcijska angiografija (DSA).
ABI je neizostavna metoda u dijagnostici i procjeni teæine
PAB donjih ekstremiteta. U zdravih osoba ABI je >1,0.
Osjetljivost patoloπkog ABI (<0,90) u detekciji angiografski
vidljive PAB je 95%, a specifiËnost 99%14.
U bolesnika s graniËnim ABI u mirovanju i simptomima koji
ukazuju na moguÊu PAB, korisno je napraviti test optereÊen-
ja na pokretnoj traci. Pad vrijednosti ABI za 20% nakon op-
tereÊenja potvrda je PAB. 
Odreeni broj bolesnika ima vrlo visoke vrijednosti ABI
(>1,4). Radi se najËeπÊe o bolesnicima visoke æivotne dobi,
s dijabetesom ili kroniËnim bubreænim zatajenjem koji imaju
kalcificirane, nekompresibilne arterije. Tada nam je u dijag-
nosticiranju PAB korisna pletizmografija, analiza morfologije
doplerskog spektra i mjerenje indeksa tlaka noænog palca
(TBI, engl. toe-brachial index). Vrijednost TBI <0,7 je pato-
loπka.
U komparaciji s DSA, osjetljivost DUS u detekciji signifikant-
nih stenoza je 85-90%, dok je specifiËnost >95%15. Lezije se
verificiraju pomoÊu dvodimenzionalnog prikaza i obojanog
doplera, dok se stupanj stenoze procjenjuje temeljem ana-
lize doplerskog spektra i maksimalnih brzina protoka. Kao
glavni nedostatak DUS u komparaciji s ostalim slikovnim
metodama (DSA, CTA, MRA) navodi se nemoguÊnost inte-
griranog prikaza cijelog arterijskog stabla. PomoÊu ABI i
DUS potvruje se dijagnoza, prikazuje se lokalizacija i mor-
fologija lezije te procjenjuje teæina ishemije. Vaæno je znati
da je za donoπenje optimalne odluke o strategiji lijeËenja, u
veÊine bolesnika dovoljno napraviti ABI i DUS.
Ukoliko se planira revaskularizacija, CT i MR angiografijom
mogu se dobiti dodatne anatomske informacije. Nekadaπnji
zlatni standard — DSA danas se uglavnom koristi samo kod
planiranih endovaskularnih intervencija.

Terapija periferne arterijske bolesti

OpÊe preporuke
Svi bolesnici s PAB imaju poveÊen rizik za nastanak kardio-
vaskularnih komplikacija. Kako bi se poboljπala prognoza
oboljelih nuæne su mjere sekundarne prevencije. OpÊe ter-
apijske preporuke u bolesnika s PAB podrazumjevaju pre-
stanak puπenja, regulaciju arterijskog tlaka, adekvatnu kon-
trolu glikemije i hiperlipidemije s ciljnim vrijednostima LDL
kolesterola <2,5 mmol/L, optimalno <1,8 mmol/L.

Konzervativna terapija
Osim sekundarne prevencije cilj lijeËenja u bolesnika s inter-
mitentnim klaudikacijama je i olakπavanje simptoma, odnos-
no produæenje hodne pruge. Vjeæbe hodanja uz farmakoter-
apiju neizostavan su dio konzervativnog lijeËenja (Slika 3,
na str. 2883.; Tendera M et al, Eur Heart J. 2011;32:2851-
906.). Dokazano je da kontrolirani program treninga moæe
produæiti hodnu prugu za prosjeËno 150 metara16. Kako bi
bili motivirani i uporni u redovitim πetnjama bolesnicima je
potrebno objasniti da su vjeæbe hodanja oblik lijeËenja, pod-
jednako vaæan kao i lijekovi. 
Dokazi o djelotvornost farmakoterapije u PAB donjih eks-
tremiteta generalno su nedostatni, mehanizmi djelovanja
Ëesto nejasni, a uËinkovitost na hodnu prugu mala do umje-
rena. Najviπe dokaza o uËinkovitosti ima cilostazol, inhibitor
fosfodiesteraze 3, koji produæava hodnu prugu za oko 70
metara17. Prema meta-analizi koje je ukljuËivala 788 bolesni-

ties are ABI measurement, segmental pressure measure-
ment, plethysmography, duplex ultrasound (DUS), CT an-
giography, MR angiography and digital subtraction angio-
graphy (DSA).
ABI is an unavoidable method in diagnostics and assess-
ment of severity of PAD of lower extremities. In healthy per-
sons, ABI is >1.0. Sensitivity of pathological ABI (<0.90) in
detection of angiographically visible PAD is 95% and speci-
ficity is 99%14.
In patients with borderline ABI at rest and symptoms indicat-
ing potential PAD, it is useful to make a treadmillstress test.
A decline in the ABI value by 20% after stress confirms PAD. 
A certain number of patients have very high ABI values
(>1.4). These are usually very elderly patients suffering from
diabetes or chronic kidney disease who have calcified, in-
compressible arteries. In that case, when making a diagno-
sis of PAD, plethysmography, analysis of Doppler spectrum
morphology and toe-brachial index measurement (TBI) are
useful. TBI value <0.7 is pathological.
In comparison to DSA, the sensitivity of DUS in detection of
significant stenosis is 85-90%, while the specificity is >95%15.
Lesions are verified by using 2-D view and color Doppler,
while the degree of stenosis is assessed by analyzing Dop-
pler spectrum and the maximum flow rates. A major disad-
vantage of DUS in comparison with other imaging methods
(DSA, CTA, MRA) is a lack of possibility of an integrated
view of the entire arterial tree. By using ABI and DUS we
confirm the diagnosis, the localization and lesion morpholo-
gy is shown and the ischemia severity is assessed. It is im-
portant to know that it is sufficient to make ABI and DUS for
making optimal decision on treatment strategy in most of the
patients.
If revascularization is planned, additional anatomical infor-
mation can be obtained by applying CT and MR angiogra-
phy. The former gold standard — DSA is today mainly used
only for planned endovascular interventions.

Peripheral artery disease treatment 

General recommendations 
All patients with PAD have increased risk of occurrence of
cardiovascular complications. In order to improve the prog-
nosis of diseased patients, secondary prevention measures
are required. General therapeutic recommendations in pa-
tients with PAD include giving up smoking, blood pressure
regulation, adequate glycaemic control and hyperlipidemia
control with target LDL cholesterol <2.5mmol/L values, the
optimal <1.8mmol/L.

Conservative therapy
In addition to the secondary prevention, the aim of the treat-
ment in patients with intermittent claudications is also relie-
ving the symptoms, or prolongation of the walking distance.
Walking exercises along with pharmacotherapy are an indis-
pensable part of conservative treatment (Figure 3, page
2883.; Tendera M et al, Eur Heart J. 2011;32:2851-906.). It
has been proven that the controlled training program can
prolong the walking distance by average 150 meters16. In
order to be motivated and persistent in regular walks, the
patients need to be explained that walking exercises are a
form of the treatment that are as important as medicines. 
Evidence on the efficacy of pharmacotherapy in PAD of lo-
wer extremities is generally insufficient, the mechanisms of



ka zabiljeæeno je da primjena pentoksifilina signifikantno
produæava hodnu prugu (+59 metara)18.
Povoljan uËinak ACE inhibitora na duæinu hodne pruge nije
dokazan, takoer nema dokaza o negativnom utjecaju beta-
blokatora na PAB19,20. Zanimljivo je da nekoliko studija istiËe
pozitivne efekte statina na produæenje hodne pruge18.

Endovaskularno lijeËenje

Mnogim bolesnicima danas moæemo ponuditi endovasku-
larni zahvat kao manje invazivnu metodu revaskularizacije
donjih ekstremiteta. »injenica je da sve viπe ustanova pre-
ferira endovaskularno lijeËenje kao prvu opciju, iako nema
dovoljno studija koje kompariraju uspjeπnost endovasku-
larne i kirurπke revaskularizacije; pogotovo dugotrajnu pro-
hodnosti revaskulariziranih segmenata. Takoer, nema do-
kaza o dugotrajnoj prednosti endovaskularnog lijeËenja nas-
pram konzervativnog lijeËenja u bolesnika s blagim do
umjerenim klaudikacijama. Anatomske karakteristike PAB,
komorbiditet, vjeπtina i iskustvo operatera vaæne su u oda-
biru najprikladnije revaskularizacijske strategije. Dok je po-
kuπaj revaskularizacije obavezan u bolesnika s kritiËnom
ishemijom, vaæno je naglasiti da “profilaktiËka” revaskula-
rizacija u asimtomatskih bolesnika nije indicirana. Osim kod
kritiËne ishemije, revaskularizacija je opravdana u bolesnika
s intermitentnim klaudikacijama koje naruπavaju kvalitetu
æivota uz neuspjeh konzervativnog lijeËenja te kod aortoili-
jaËnih lezija neovisno o odgovoru na konzervativno lijeËenje. 
Preporuke o endovaskularnoj ili kirurπkoj revaskularizaciji
ovise o lokalizaciji i morfologiji lezija koje su prema TASC II
klasifikaciji podjeljenje u Ëetiri kategorije21.
Kao prva revaskularizacijska opcija u obstruktivne atero-
sklerotske bolesti distalne aorte i ilijaËnih arterija (TASC II A-
C) preporuËa se endovaskularna metoda. U centrima koji
imaju veliko iskustvo u endovaskularnim procedurama i naj-
kompleksnije aortoilijaËne lezije (TASC D) mogu se tretirati
perkutano. Femoropoplitealni segment karakterizira visoka
prevalencija difuzne bolesti, kao i deformacije povrπinske fe-
moralne arterije u razliËitim smjerovima uslijed miπiÊnih kon-
trakcija. Razvojem tehnologije te usavrπavanjem operatera i
u ovom segmentu za veÊinu lezija PTA je prvi izbor revasku-
larizacije (TASC II A-C). Infrapoplitealni segment najdelikat-
nija je regija za revaskularizaciju. Poznata je loπa dugoroË-
na prohodnost te se pokuπaj endovaskularne intervencije
savjetuje kod kritiËne ishemije. Infrapoplitealna angioplasti-
ka u bolesnika s intermitenim klaudikacijama uglavnom nije
indicirana. 
U svih bolesnika nakon angioplastike preporuËa se antiagre-
gacijska terapija acetilsalicilnom kiselinom (ASK) radi sman-
jenja rizika sistemskih vaskularnih dogaaja. Nakon infra-
ingvinalne ugradnje BMS preporuËeno trajanje dvojne antia-
gregacijske terapije je barem mjesec dana.

Kirurπko lijeËenje 

Jedina prospektivna, randomizirana studija koja usporeuje
uspjeh angioplastike i kirurπkih premosnica kod infrain-
gvinalne bolesti je studija BASIL. UËestalost neamputiranih
bolesnika u obje skupine nakon godinu dana (71% / 68%) i
nakon tri godine (52% / 57%) bile su gotovo jednake22.
Prema aktualnim smjernicama, nakon infraingvinalnih pre-
mosnica preporuËa se primjena ASK ili kombinacije ASK i
dipiridamola, dok se antagonisti vitamina K mogu primijeniti
nakon premoπtenja autolognom venom. Nakon distalnih

its action are often unclear, and the efficacy on the walking
distance is low to moderate. Cilostazol, phosphodiesterase
inhibitor 3, which prolongs the walking distance by about 70
meters, has provided the most evidence on the efficacy17.
According to a meta-analysis that included 788 patients, it
was recorded that the use of pentoxiphylline significantly
prolongs the walking distance (+59 m)18.
The favorable effect of ACE inhibitors on the length of the
walking distance has not been proven, there is also no evi-
dence of the negative impact of beta-blockers on PAD19,20.
Interestingly, several studies highlight positive effects of
statins on the prolongation of the walking distance18.

Endovascular treatment

Today we can offer many patients endovascular surgery as
minimally invasive method of revascularization of the lower
extremities. The fact is that more and more institutions pre-
fer endovascular treatment as the first option, although there
are not enough studies comparing success of endovascular
and surgical revascularization, especially long-term patency
of revascularized segments. There is also no evidence of
long-term benefits of endovascular treatment compared to
conservative treatment in patients with mild to moderate
claudications. Anatomical characteristics of PAD, comorbi-
dity, skills, and surgeon’s experience are important in select-
ing the most appropriate revascularization strategy. While
the attempt of revascularization is mandatory in patients with
critical ischemia, it is important to emphasize that “prophy-
lactic” revascularization in asymptomatic patients is not indi-
cated. Except for critical ischemia, revascularization is a rea-
sonable method for patients with intermittent claudications
that impair the quality of life followed by the failure of conser-
vative treatment and in case of aortoiliac lesions irrespective
of the response to conservative treatment. 
Recommendations on endovascular or surgical revascula-
rization depend on the localization and morphology of le-
sions that according to the TASC II classification are divided
into four categories21.
Endovascular method is recommended as the first revascu-
larization option in obstructive atherosclerotic disease of the
distal aorta and iliac arteries (TASC II AC). In centers that
have extensive experience in endovascular surgeries, even
the most complex aortailiac lesions (TASC D) can be trea-
ted percutaneously. Femoropopliteal segment is characte-
rized by a high prevalence of diffuse disease and deforma-
tion of the superficial femoral arteries in different directions
due to muscle contractions. Owing to the development of
technology and training that surgeons receive, PTA is the
first choice of revascularization (TASC II AC) even in this
segment for the majority of lesions. Infrapopliteal segment is
the most delicate region for revascularization. Poor long-
term patency is well known, so an attempt to perform en-
dovascular surgery in case of critical limb ischemia is ad-
vised. Infrapopliteal angioplasty in patients with intermittent
claudications is mainly not indicated. 
In all patients following angioplasty, we recommend anti-
platelet aspirin therapy to reduce the risk of systemic vascu-
lar events. Following infrainguinal implantation of the BMS,
the recommended duration of dual antiplatelet therapy is at
least one month.

Surgical treatment 

The only prospective, randomized study comparing the suc-
cess of angioplasty and surgical bypass in infrainguinal di-
seases is the BASIL study. The frequency of non-amputat-
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prostetiËkih potkoljeniËnih premoπtenja dolazi u obzir pri-
mjena dvojne antiagregacijske terapije. 
Osim premosnica ponekad je indicirana lokalna endarterek-
tomija, dok je amputacija zadnje rijeπenje u sluËaju irever-
zibilne ishemije. Sekundarnu amputaciju treba napraviti u
sluËaju neuspjele revaskularizacije, kada reintervencija nije
moguÊa ili u sluËaju daljnjih komplikacija uslijed infekcije i
nekroze usprkos prohodne premosnice. Primjena lumbalne
simpatektomije je kontroverzna i danas gotovo napuπtena u
praksi.

Terapijske smjernice kod kritiËne ishemije

KritiËna ishemija najteæi je oblik kliniËke manifestacije PAB
donjih ekstremiteta i podrazumijeva bolove u mirovanju, is-
hemijski ulkus ili gangrenu. PreporuËeni dijagnostiËki kriterij
za kritiËnu ishemiju je vrijednost sistoliËkog tlaka na gleænju
>50 mmHg. LijeËenje zahtijeva multidisciplinarni pristup,
kontrolu faktora rizika ateroskleroze, revaskularizaciju, lije-
Ëenje infekcije i rehabilitacijski program (Slika 4, na str.
2886.; Tendera M et al, Eur Heart J. 2011;32:2851-906.).

Terapijske smjernice kod akutne ishemije
ekstremiteta

U podlozi akutno nastale hipoperfuzije ekstremiteta najËeπ-
Êe je embolija ili tromboza u podruËju preegzistentnih ate-
rosklerotskih lezija. Nuæna je brza procjena vijabilnosti eks-
tremiteta te πto ranija primjena nefrakcioniranog heparina
(Slika 5, na str. 2888.; Tendera M et al, Eur Heart J. 2011;
32:2851-906.). SljedeÊi terapijski korak ovisi o tipu okluzije
(tromboza ili embolija), lokalizaciji, trajanju ishemije, stupnju
ugroæenosti ekstremiteta i komorbiditetima. U bolesnika koji
imaju motoriËki i/ili teπki senzorni deficit indicirana je urgent-
na kirurπka revaskularizacija. Ukoliko simptomi traju kraÊe
od 14 dana, a ekstremitet je vijabilan uz eventualni minimal-
ni gubitak osjeta razmatra se primjena selektivne intraarterij-
ske trombolize. Sistemska tromboliza nije indicirana.

KliniËko praÊenje bolesnika

Mjerenje ABI uvelike olakπava praÊenje veÊine bolesnika.
Promjene vrijednosti ABI za 0,15 smatraju se signifikantni-
ma u sluËaju progresije bolesti23. Redovite kontrole revasku-
lariziranih ekstremiteta omoguÊavaju pravovremenu reinter-
venciju i mogu doprinijeti dugoroËnoj prohodnosti premosni-
ca. Osim preporuke za reevaluaciju bolesnika s intermitent-
nim klaudikacijama nakon tromjeseËnog inicijalnog progra-
ma konzervativnog lijeËenja, u smjernicama nema uputa o
optimalnim vremenskim intervalima izmeu redovitih kontro-
la.
VeÊina centara u kontroli bolesnika nakon PTA ili kirurπke
revaskularizacije kombinira ABI i DUS. Nakon uspjeπne
PTA obiËno se bolesnik kontrolira za 1, 3, 6, 12 mjeseci, a
nakon godine dana razdoblje praÊenja se moæe produæiti na
6-12 mjeseci.
U praksi su uvrijeæene periodiËke kontrole kirurπkih pre-
mosnica DUS mjesec dana poslije operacije te svaka tri
mjeseca u prvoj postoperativnoj godini. Nakon ovog raz-
doblja kontrolni pregledi obavljaju se svakih 6-12 mjeseci24.
Meutim, multicentriËno randomizirano istraæivanje koje je
ukljuËivalo 594 bolesnika s venskim premosnicama nije do-
kazalo superiornost sistematskih kontrola dupleks ultra-
zvukom naspram kliniËkog praÊenja25.

ed patients in both groups after one year (71% / 68%) and
after three years (52% / 57%) was almost the same22. Accor-
ding to current guidelines, after infrainguinal bypass grafts,
we recommend the application of aspirin or a combination of
ASK and dipyridamole, while the vitamin K antagonists can
be applied after autologous vein bypass graft. The use of
dual antiplatelet therapy is considered following the distal
below-knee bypass prosthesis.
Except for bypass, local endarterectomy is sometimes indi-
cated, while the amputation is the last solution in case of
irreversible ischemia. Secondary amputation needs to be
performed in case of failed revascularization, when reinter-
vention is not possible or in case of further complications
that occur as a consequence of infections and necrosis
despite bypass graft patency. The application of lumbar
sympathectomy is controversial and today it is almost aban-
doned in practice.

Treatment guidelines for critical limb ischemia

Critical ischemia is the most serious form of clinical manifes-
tations of PAD of the lower extremities and involves pain at
rest, ischemic ulcer or gangrene. The recommended diag-
nostic criteria for critical ischemia is the ankle systolic pres-
sure >50 mmHg. The treatment requires a multidisciplinary
approach, atherosclerotic risk factor control, revasculariza-
tion, treatment of infections and rehabilitation program
(Figure 4, page 2886.; Tendera M et al, Eur Heart J. 2011;
32:2851-906.).

Treatment guidelines for acute limb ischemia

In the background of acutely developed limb hypoperfusion,
the most frequent disease is embolism or thrombosis in the
area of preexisting atherosclerotic lesions. A quick assess-
ment of viability of the extremities and the early application
of unfractionated heparin is required (Figure 5, page 2888.;
Tendera M et al, Eur Heart J. 2011;32:2851-906.). The next
therapeutic step depends on a type of occlusion (thrombo-
sis or embolism), localization, duration of ischemia, degree
of threat of extremities and comorbidities. In patients with
motor and/or severe sensory deficit, an urgent surgical re-
vascularization is indicated. If symptoms last less than 14
days, and the limb is viable with minimal potential loss of
sensation, the application of selective intraarterial thrombo-
lysis is considered. Systemic thrombolysis is not indicated.

Clinical follow-up of patients

ABI measurement greatly facilitates the follow-up of the ma-
jority of patients. Changes in ABI values by 0.15 are consi-
dered significant in case of progression of the disease23.
Regular check-ups of revascularized extremities allow time-
ly reintervention and may contribute to long-term patency of
bypass. In addition to the recommendations for the re-eva-
luation of patients with intermittent claudications after the
initial three-month period of conservative treatment, the
guidelines include no guidance about the optimal intervals
between regular check-ups.
Most centers combine ABI and DUS in follow-up of patients
after PTA or surgical revascularization. After successful
PTA, the patient is usually followed up in 1, 3, 6 and 12
months, and after one year, the follow-up can be extended
to 6-12 months.
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ZakljuËak

Koronarna bolest srca je Ëest uzrok smrti, no moædani udar,
bubreæno zatajenje i komplikacije uzrokovane ishemijskim
oπteÊenjem ekstremiteta znaËajno doprinose nepovoljnoj
prognozi kardiovaskularnog bolesnika. Premda je PAB do-
njih ekstremiteta prepoznata kao riziËni Ëimbenik kardiovas-
kularnog morbiditeta i mortaliteta, poznato je da su oboljeli
lijeËeni manje intenzivno nego bolesnici s koronarnom bo-
leπÊu. Senzibiliziranjem πire zdravstvene zajednice, u Ëemu
smjernice imaju veliku ulogu, nadamo se da Êe se prepo-
znavanje bolesnika i lijeËenje oboljelih od PAB poboljπati.
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In practice, periodic follow-ups of DUS surgical bypass are
commonly performed one month after the surgery and every
three months during the first postoperative year. After this
period, the follow-ups are performed every 6-12 months24.
However, a multicenter randomized trial that included 594
patients with venous grafts has not proved the superiority of
systematic duplex ultrasound follow-ups versus clinical fol-
low-up25.

Conclusion

Coronary heart disease is a common cause of death, but the
stroke, kidney failure and complications caused by ischemic
extremity damage significantly contribute to a negative prog-
nosis of cardiovascular patients. Although PAD of the lower
extremities has been recognized as a risk factor for cardio-
vascular morbidity and mortality, it is known that diseased
patients are treated less intensively than patients with coro-
nary artery disease. Sensitizing the wider health community,
whereas the guidelines have an important role, we hope that
the identification of patients and treatment of the patients
suffering from PAD will improve.
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