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Kardiyovaskiiler hastaliklar diinyada, 6liim
nedenleri arasinda uzun yillardir ilk siralarda yer
almakta (1).Ciddi koroner arter hastaliginin bir
gostergesi, koroner arter kalsifikasyonunun var-
lig1 ve kalsifikasyonun derecesidir, ateroskleroz
derecesi ileride meydana gelebilecek kardiyak
olaylarin oranu ile giiglii bir sekilde iliskilidir. Agir
kalsifiye lezyonlarda perkiitan koroner girisim
kalsifiye olmayan lezyonlara kiyasla diisiik basar1
oranlari, daha yiiksek komplikasyon oranlar1 ve
uzun vadede daha koétii sonuglar ile iliskilidir.(2)
Belirli hasta gruplarinda kesin sonuca ulasabilmek
i¢in stent implantasyonuna alternatif tekniklerin
de kullanimu ihtiyac1 dogmaktadir .

Bu teknikler koroner arterdeki plagi ortadan
kaldirma amaci ile yapilan aterektomi veya trom-
biistin ¢ikarilmasi amaci ile yapilan trombektomi,
hastalikli yerin ilerisine embolik artiklarin gegisi-
ni engellemeye yonelik emboli koruma gibi tek-
niklerdir .

KORONER ATEREKTOMI

Koroner aterektomi, plagin pargalanip dagilmasi
yerine ortadan kaldirilmasi ve bu sayede daha genis
damar cap1 elde edilmesi amaci ile kullanima gir-
mistir. Teknigin gelistirildigi 1987 yillarinda, balon
anjioplasti oncesi sonuglarin iyilestirilmesi amaci
ile kullanilsada yiiksek restenoz oranlari nedeni
ile daha sonra secilmis kalsifik ve zor lezyonlarda
stent islemini kolaylastirmak amaci ile kullanild: .

1

KORONER ATEREKTOMI VE

EMBOLI ONLEME

Enes CELIK!
Bayram OZTURK?

Giliniimiizde koroner lezyonlar igin kullanimi
azalmis olsada periferik arter lezyonlarinda halen
kullanilmaktadir.

Rotasyonel Aterektomi

Rotasyonel aterektomi tekniginde kullanilan
Rotablator (sekil 1 ) (SCIMED, Boston Scientific
Corporation, Boston, MA) kiigiik ve dakikada
yaklasik 140.000 tur hizla donen teflon kilifla ¢ev-
rili testere seklinde baslik ile damar duvarina za-
rar vermeden kalsifiye plagi 10-15 um boyutunda
mikrosirkulasyondan retikiiloendotelyal sisteme
gececek boyutlara kadar parcalar. (3,4) . Ozellikle
kalsifik ve osteal lezyonlarda ,stent yerlestirilmesi
planlanan hastalarda 6nce rotasyonel aterektomi
yapilmasi, stentin daha uygun bigimde yerlestiril-
mesini ve daha iyi sonuglar elde edilmesini sagla-
maktadir. (5) Rotablator sistemi ile kivrimli koro-
nerlere bile ulagilabilmekte ve gerektiginde degisik
biiytikliikte testere baghiklar: kullanilabilmektedir.
Rotasyonel aterektominin baglica kisithiliklari;
komplikasyon orani ve maliyetlerin yiiksek olma-
s1, biiyiik 6lgiide operatoriin deneyimine bagimli
olmasi olarak siralanabilir.

Endikasyonlar

Kalsifik lezyonlar bazen en kiigiik balonlarla
gecilemeyebilir yada gegilse bile lezyon istenen
genislikte dilate edilemez ,bu durumda yiiksek
basingla lezyonlarin dilate edilmesi sonucu du-
var hasar1 , diseksiyon veya perforasyon gelisme
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sekilde uzaklastirilmasina izin verirEMERALD
(Enhanced Myocardial Efficacy and Recovery
by Aspiration of Liberated Debris) ¢alismasiyla
primer PCIda ek embolik korumanin en biiyiik
randomize caligmasidir.Hastalar GuardWire sis-
temiyle veya standart PCI ile birlikte distal koru-
mayla randomize edildi.ST-segment ¢oziiniirli-
gu ve infarkt boyutlarinda gruplar arasinda fark
bulunamadi(50).GuardWire sistemini inceleyen
bir bagka calismada ASPARAGUS(ASPirAtion of
libeRated debris in Acute myocardial infarction
with GuardWire plUS)¢aligmasiyla gruplar arasin-
da infark boyutunda fark yoktu ve tedavi grubu ile
daha az distal embolizasyon oldugu goriildii(51).

KAYNAKLAR

1. Benjamin EJ, Blaha MJ, Chiuve SE, et al. American Heart
Association Statistics Committee and Stroke Statistics
Subcommittee. Heart Disease and Stroke Statistics-2017
Update: A Report From the American Heart Associa-
tion. Circulation. 2017 Mar 7;135(10):e146-e603. doi:
10.1161/CIR.0000000000000485.

2.  Genereux P, Madhavan MV, Mintz GS, et al. Ischemic
outcomes after coronary intervention of calcified vessels
in acute coronary syndromes: pooled analysis from the
HORIZONS-AMI (Harmonizing Outcomes with Re-
vascularization and Stents in Acute Myocardial Infarc-
tion) and ACUITY (Acute Catheterization and Urgent
Intervention Triage Strategy) trials. ] Am Coll Cardiol
2014;63:1845-54.

3. Akkus NI, Abdulbaki A, Jimenez E, et al. Atherectomy
devices: technology update. Med Devices (Auckl). 2014
Dec 17;8:1-10. doi: 10.2147/MDER.S50594. eCollection
2015.

4. Tomey MI, Kini AS, Sharma SK. Current status of
rotational atherectomy. JACC Cardiovasc Interv.
2014;7(4):345-353.

5. Hoffmann R, Mintz GS, Popma JJ,et al. Treatment of
calcified coronary lesions with Palmaz-Schatz stents.
An intravascular ultrasound study. Eur Heart J. 1998
Aug;19(8):1224-31

6. Maclsaac Al, Bass TA, Buchbinder M, et al .Speed ro-
tational atherectomy: outcome in calcified and noncal-
cified coronary artery lesions. ] Am Coll Cardiol. 1995
Sep;26(3):731-6

7. Clavijo LC, Steinberg DH, Torguson R, et al. Siroli-
mus-eluting stents and calcified coronary lesions: cli-
nical outcomes of patients treated with and without ro-
tational atherectomy. Catheter Cardiovasc Interv. 2006
Dec;68(6):873-8.

8. Reifart N, Vandormael M, Krajcar M, et al. Randomized
comparison of angioplasty of complex coronary lesions
at a single center. Excimer Laser, Rotational Atherec-
tomy, and Balloon Angioplasty Comparison (ERBAC)
Study. Circulation. 1997 Jul 1;96(1):91-8.

9. Dill T, Dietz U, Hamm CW,et al. A randomized compari-
son of balloon angioplasty versusrotational atherectomy

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

-711-

in complex coronary lesions (COBRA study). Eur Heart
J.2000 Nov;21(21):1759-66

Mauri L, Reisman M, Buchbinder M, et al. Comparison
of rotational atherectomy with conventional balloon
angioplasty in the prevention of restenosis of small co-
ronary arteries: results of the Dilatation vs Ablation Re-
vascularization Trial Targeting Restenosis (DART). Am
Heart J. 2003 May;145(5):847-54

Sharma SK, Kini A, Mehran R et.al. Randomizedtrial of
Rotational Atherectomy Versus Balloon Angioplasty for
Diffuse In-stentRestenosis (ROSTER). Am Heart J. 2004
Jan;147(1):16-22

Hachinohe D, Kashima Y, Hirata K, et al. Treatment for
in-stent restenosis requiring rotational atherectomy. J
Interv Cardiol. 2018 Dec;31(6):747-754. doi: 10.1111/
joic.12558. Epub 2018 Sep 2.

vom Dahl ], Dietz U, Haager PK, et al . Rotational athere-
ctomy does not reduce recurrent in-stent restenosis: re-
sults of the angioplasty versus rotational atherectomy for
treatment of diffuse in-stent restenosis trial (ARTIST).
Circulation. 2002 Feb 5;105(5):583-8

Abdel-Wahab M, Richardt G, Joachim Biittner H, et al.
High-speed rotational atherectomy before paclitaxel-e-
luting stent implantation in complex calcified coronary
lesions: the randomized ROTAXUS (Rotational Athe-
rectomy Prior to Taxus Stent Treatment for Complex

Native Coronary Artery Disease) trial. JACC Cardiovasc

Interv. 2013;6:10-19.

Dauerman HL, Higgins PJ, Sparano AM, et al . Mecha-
nical debulking versus balloon angioplasty for the treat-
ment of true bifurcation lesions. ] Am Coll Cardiol. 1998
Dec;32(7):1845-52

Fuku Y, Kadota K, Toyofuku M,et al ; AOI LMCA Sten-
ting Registry Investigators. Long-Term Outcomes of
Drug-Eluting Stent Implantation After Rotational At-
herectomy for Left Main Coronary Artery Bifurcation
Lesions. Am J Cardiol. 2019 Jun 1;123(11):1796-1805.
Hanna GP, Yhip P, Fujise K, et al . Intracoronary ade-
nosine administered during rotational atherectomy of
complex lesions in native coronary arteries reduces the
incidence of no-reflow phenomenon. Catheter Cardio-
vasc Interv. 1999 Nov;48(3):275-8

Kini A, Marmur JD, Duvvuri S.et al. Rotational athere-
ctomy: improved procedural outcome with evolution of
technique and equipment. Singlecenter results of first
1,000 patients. Catheter Cardiovasc Interv 1999;46:305-
11

Staniloae CS, Korabathina R. Orbital atherectomy: de-
vice evolution and clinical data. ] Invasive Cardiol.
2014;26(5):215-219.

Bhatt P, Parikh P, Patel A, et al .Orbital atherectomy
system in treating calcified coronary lesions: 3-Year fol-
low-up in first human use study (ORBIT I trial). Cardi-
ovasc Revasc Med. 2014 Jun;15(4):204-8. doi: 10.1016/j.
carrev.2014.03.004. Epub 2014 Mar 19

Chambers JW, Feldman RL, Himmelstein SI, et al. Pivo-
tal trial to evaluate the safety and efficacy of the orbital
atherectomy system in treating de novo, severely calci-
fied coronary lesions (ORBIT II). JACC Cardiovasc In-
terv. 2014;7(5):510-518



Kardiyolojide Giincel Yaklasimlar

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Staniloae CS, Korabathina R, Lane TA, et al. Study to
determine the clinical significance of Hemolysis During
Orbital AtheRectomy (CLEAR study). ] Endovasc Ther.
2011;18(1):57-63

Choy DS. History of lasers in medicine. Thorac Cardio-
vasc Surg. 1988;36 Suppl 2:114-117

Biamino G. The excimer laser: science fiction fantasy or
practical tool? ] Endovasc Ther. 2004;11 Suppl 2:11207-
11222

Topaz O, Ebersole D, Das T, et al. Excimer laser angiop-
lasty in acute myocardial infarction (the CARMEL mul-
ticenter trial). Am J Cardiol. 2004;93:694-701

Reifart N, Vandormael M, Krajcar M, et al. Randomized
comparison of angioplasty of complex coronary lesions
at a single center. Excimer Laser, Rotational Atherec-
tomy, and Balloon Angioplasty Comparison (ERBAC)
Study. Circulation. 1997;96:91-98

Appelman YE, Piek JJ, Strikwerda.et al . Randomised
trial of excimer laser angioplasty versus balloon angiop-
lasty for treatment of obstructive coronary artery disea-
se. Lancet. 1996 Jan 13;347(8994):79-84

Giugliano GR, Falcone MW, Mego D, et al. A prospective
multicenter registry of laser therapy for degenerated sap-
henous vein graft stenosis: the COronary graft Results
following Atherectomy with Laser (CORAL) trial. Car-
diovasc Revasc Med. 2012;13(2):84-89

Laird JE, Zeller T, Gray BH, et al. Limb salvage following
laser-assisted angioplasty for critical limb ischemia:
results of the LACI multicenter trial. ] Endovasc Ther.
2006;13:1-11

Okura H, Hayase M, Shimodozono S, et al. Mechanisms
of acute lumen gain following cutting balloon angiop-
lasty in calcified and noncalcified lesions: an intravascu-
lar ultrasound study. REDUCE Investigators. Restenosis
Reduction by Cutting Balloon Evaluation. Catheter Car-
diovasc Interv 2002; 57: 429-36

Albiero R, Silber S, Di Mario C, et al. RESCUT Investi-
gators. Cutting balloon versus conventional balloon an-
gioplasty for the treatment of in-stent restenosis: results
of the restenosis cutting balloon evaluation trial (RES-
CUT). ] Am Coll Cardiol 2004; 43: 943-9

Rajagopal R, Musto C, La Manna A, et al Thrombectomy
and distal protection devices. Minerva Cardioangiol.
2005 Oct;53(5):415-30

Prasad A, Stone GW, AymongE, et al. ; CADILLAC trial.
Impact of ST-segment resolution after primary angiop-
lasty on outcomes after myocardial infarction in elderly
patients: an analysis from the CADILLAC trial. Am He-
art J. 2004 Apr;147(4):669-75.

Stone GW, Peterson MA, Lansky AJ,et al. Impact of nor-
malized myocardial perfusion after successful angiop-
lasty in acute myocardial infarction. ] Am Coll Cardiol.
2002 Feb 20;39(4):591-7.

Prasad A, Gersh BJ. Management of microvascu-
lar dysfunction and reperfusion injury. Heart. 2005
Dec;91(12):1530-2. Review.

Morishima I, Sone T, Okumura K, et al. Angiograp-
hic no-reflow phenomenon as a predictor of adverse
long-term outcome in patients treated with percu-
taneous transluminal coronary angioplasty for first

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

-712 -

acute myocardial infarction. ] Am Coll Cardiol. 2000
Oct;36(4):1202-9

Fischell TA. Pharmaceutical interventions for the
management of no-reflow. J Invasive Cardiol. 2008
Jul;20(7):374-9

Burzotta F, Trani C, Romagnoli E, et al . ;E. Manual th-
rombus-aspiration improves myocardial reperfusion:
the randomized evaluation of the effect of mechanical
reduction of distal embolization by thrombus-aspiration
in primary and rescue angioplasty (REMEDIA) trial. |
Am Coll Cardiol. 2005 Jul 19;46(2):371-6

De Luca L, Sardella G, Davidson CJ, et al. E Impact of
intracoronary aspiration thrombectomy during primary
angioplasty on left ventricular remodelling in patients
with anterior ST elevation myocardial infarction. Heart.
2006 Jul;92(7):951-7. Epub 2005 Oct 26.

Silva-Orrego P, Colombo P, Bigi R,et al. Thrombus aspi-
ration before primary angioplasty improves myocardi-
al reperfusion in acute myocardial infarction: the DE-
AR-MI (Dethrombosis to Enhance Acute Reperfusion in
Myocardial Infarction) study. ] Am Coll Cardiol. 2006
Oct 17;48(8):1552-9. Epub 2006 Sep 26.

Kaltoft A, Bottcher M, Nielsen SS,et al . Routine th-
rombectomy in percutaneous coronary intervention
for acute ST-segment-elevation myocardial infarction:
a randomized, controlled trial. Circulation. 2006 Jul
4;114(1):40-7. Epub 2006 Jun 26.

Paul TK, Bhatheja S, Panchal HB, et al .Outcomes of Sap-
henous Vein Graft Intervention With and Without Em-
bolic Protection Device: A Comprehensive Review and
Meta-Analysis. Circ Cardiovasc Interv. 2017 Dec;10(12).
Hong MK, Mehran R, Dangas G,et al. Creatine kina-
se-MB enzyme elevation following successful saphenous
vein graft intervention is associated with late mortality.
Circulation.1999 Dec 14;100(24)

Piana RN, Paik GY, Moscucci M, et al. Incidence and
treatment of ‘no-reflow’ after percutaneous coronary in-
tervention. Circulation. 1994 Jun;89(6):2514-8.

Levine GN, Bates ER, Blankenship JC,et al. 2011 ACCF/
AHA/SCAI Guideline for Percutaneous Coronary Inter-
vention: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on
Practice Guidelines and the Society for Cardiovascu-
lar Angiography and Interventions.Circulation. 2011;
124:e574-e651

Sadr-Ameli M, Mousavi H, Heidarali M,et al. Early and
midterm major adverse cardiac events in patient with
saphenous vein graft using direct stenting or embolic
protection device stenting.Res Cardiovasc Med. 2014;
3:e13012.

Igbal MB, Nadra IJ, Ding L,et al; British Columbia Cardi-
ac Registry Investigators. Embolic protection device use
and its association with procedural safety and long-term
outcomes following saphenous vein graft intervention:
an analysis from the British Columbia Cardiac registry.
Catheter Cardiovasc Interv. 2016; 88:73-83.
Abdel-Karim AR, Papayannis AC, Mahmood Aet al .
Role of embolic protection devices in ostial saphenous
vein graft lesions.Catheter Cardiovasc Interv. 2012;
80:1120-1126.



Kardiyolojide Giincel Yaklasimlar

49. Brennan JM, Al-Hejily W, Dai D, Shaw RE.et al. Th-
ree-year outcomes associated with embolic protection in
saphenous vein graft intervention: results in 49 325 seni-
or patients in the Medicare-linked National Cardiovas-
cular Data Registry CathPCI Registry.Circ Cardiovasc
Interv. 2015; 8:001403

50. Stone GW, Webb J, Cox DA,et al . Distal microcircula-
tory protection during percutaneous coronary interven-
tion in acute ST-segment elevation myocardial infarc-
tion: a randomized controlled trial. JAMA. 2005;293:
1063-1072.

51. Muramatsu T, Kozuma K, Tsukahara R, et al. Compari-
son of myocardial perfusion by distal protection before
and after primary stenting for acute myocardial infarc-
tion: angiographic and clinical results of a randomized
controlled trial. Catheter Cardiovasc Interv. 2007; 70:
677-682.

-713 -



