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JIETAJIEH U3XO/ INPU HEPKYTAHHHA
KOPOHAPHU UHTEPBEHLIUU ITPU
INAIIMEHTU C UCXEMUYHA BOJIECT
HA CBPIETO - YCJIOKHEHHE
NJIM ECTECTBEHA ITPOI'PECHUSA HA
3ABOJIABAHETO?

Cgetocnas I'eoprues, I1. Ilenues, I1.
AJIEKCOBCKH

YMPBAJI ,, Ceema Mapuna ™ - Bapna,
Meouyuncku ynusepcumem - Bapna

PE3IOME

Hea: IIpe3 nocieaauTe TOAMHU ce HaOmonaBa 0bp30
pasBUTHE HA WHTEPBEHLMOHAIHATA KAPHOJIOTHUS
B bearapus, HO JumcBar TOYHM JaHHH 34
CBI'BTCBALLIUTE yCIOKHEeHUs. LlenTa Ha HacTosIaTa
pa3paboTka € /ja ce MpoydYrd HUBOTO M NMPUYUHUTE
3a BbTpeboiHnuHaTa cMbpTHOCT B MBAJIL ,,CBera
Mapuna”-BapHa, cBbp3aHa ¢ W30paHa HHBa3HBHA
CTparerus IpH NalMeHTH C UCXeMHUYHa OoJecT Ha
copueto (MBC)

Marepuan u Metoam: PerpocnexTuBHO 0Osixa
npociaenenu 2036 nocnenoBarenau 6onan ¢ UBC,
MIpEMUHAIHN 1pe3 aHruorpadcekus cekrop Ha MBAJI
,CBeta Mapuna”-Bapra 3a mepuoma 01.01.2011-
31.12.2011r. TIpu 1019 6omum (50%) ca npoBeneHH
JIMarHOCTHYHU MHTEPBEHINH, aipu octananute 1017
(50%) ca npoBeneHN U TEparleBTUUHI UHTEPBEHIINH.
[TpoyueHn Osixa BCHYKH CJIy4ad, 3aBBPIIMIN C
JeTajJeH H3XO[ MO BpeMe Ha XOCHUTAIU3aIMATa,
KaTo Osixa aHAJIU3UPAHU NMPUYMHUTE 32 TO3U HU3XOI.
[Tomyuenure pesynraru Osixa CpaBHEHH C JTAHHUTE
ot ronemu mnpoyuBanust u peructpu (ACC-NCDR
Registry) OTHOCHO CMBPTHOCTTa, CBbp3aHa C
NEepKyTaHHU UHTEPBEHLIUH.

Pesynrarn: OT BCHYKM TAIMCHTH C IPOBEICHH
kopoHapHu uHTepBeHnuu (IIKM) mpes mocoueHus
nepuox 1218 ( 60%) ca mocThHMIM IJIAHOBO, a
818 (40%) ca 6uaM ¢ OCTBP KOPOHAPEH CHUHIPOM.
JleraneH u3xXox MO BpeMe Ha OONHHYHHS TPECTON
e peructpupat npu 13 6omru (0,6%), OT KOUTO 6
MBXKE M 7 KEHHU, ChC cpelnHa Bu3pact 72 = 8 (56-
82) romuan. C OKC 6e3 ST-enmeBamus ca Owimn 2
(15%) ot nounnamute 6onHu, a 11 (85%) ca Ounm
¢ uHdapkT Ha MuoKapaa cbe ST-eneBanus. OT Te3u
OoJIHM TIpU 2 ca MPOBEAEHH CaMO JUArHOCTHYHH
WHTEPBEHIIMHN, a Tpu ocTtaHamute 11 OomHM — H
TEpaneBTUYHU MPOIEeAypH. bomHnYHaTa cMBpTHOCT
npu nanuerture cb¢ STEMI u mepsuuna IIKU e
6,4% (11 6osum ot 171). He e peructpupad netanex
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ABSTRACT

Objective: There is a rapid progress of interven-
tional cardiology in Bulgaria in the last years
but there are no exact data on the complications
of the interventional procedures. Our aim was to
study the rate and causes of in-hospital mortality
in MHAT Sveta Marina, Varna, associated with
elected invasive strategy in patients with coronary
artery disease (CAD).

Material and methods: We investigated retro-
spectively 2 036 consecutive patients with CAD,
hospitalized in the Clinic of Interventional Cardi-
ology in MHAT Sveta Marina, Varna, from Janu-
ary 1,2011 to December 31,2011. Approximately
half of the patients (1 019) had diagnostic inter-
ventions and the rest of them had also therapeutic
interventions. We studied all the cases with lethal
outcome and analyzed the causes of this outcome.
The data were compared with the results from big
trials and registries (ACC-NCDR Registry) for
mortality, associated with coronary interventions.
Results: More than half of the patients had
planned hospitalization (1 218; 60%) and the rest
were hospitalized with acute coronary syndrome
(ACS). We had in-hospital lethal outcome in 13
patients (0.6%), 6 male and 7 female with mean
age 7248 (56-82). Only 2 patients (15%) with
ACS without ST-elevation died and they had only
diagnostic intervention, and the rest patients with
lethal outcome (11; 85%) had STEMI at admis-
sion and therapeutic interventions. The total num-
ber of patients with STEMI and primary PCI for
the period was 171 and the in-hospital mortality
among them was 6.4% (11 pts.). There were no
lethal cases among patients with planned interven-
tions. The analysis of the death cases shows that
all these patients had bad risk profile with a lot
of concomitant diseases. Most of them had severe
coronary disease (SYNTAX Score = 34+£17);
they were hospitalized late and had different types
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W3XOJ] IIPH TUIAHOBO MOCTBITHIIA OOJIHU.

AHanu3bT Ha OYMHAIUTE OOJIHU MOKA3Ba, ue Te ca
C JIOII PHUCKOB MPO(UI U ¢ peauiia MpUIpyKaBain
3a0onsBanus. [loBedeto OT TIX ca C  TEXBK
koponapen craryc (SYNTAX Score = 34 = 17), B
MOBEYETO CITy4aH ca ChC 3aKbCHSIA XOCITUTATN3aUA
Y Cca MOCTHIIHUIIN C Pa3INYHU YCIOKHEHHUSI.

ITpu 31% (4/13) oT mounHanMTe OOJHU CMBPTTA €
HACTBITWJIA HHTPAIPOIICTYPHO WIH HETIOCPEACTBEHO
cjen KOpOHapHAaTa HWHTEPBEHIUS, HO HaN-MHOTO
6omaum (6/13, 46%) ca mounHanu cuen noseue ot 24
yaca cleJ mpoleaypara npu a00bp aHrHorpadcku
pesynrar. Hail-uecTusiT MexaHM3bM Ha HACTbHIIBaHE
Ha CMBPTTA € eJIEKTPOMEXaHUYHA JIUCOIUALIHSI.
H3Boau: CMBpTTa MPOIBIIKABA J1a ObJe HAN-TEXKKHUS
BB3MoxeH n3xof npu [IKW. bomananara cMbpTHOCT,
CBBP3aHa C TO3M BUJl UHTEPBECHITUH, TIPU MAIIUCHTH C
HUBC B MBAJI “Csera Mapuna” e 6iu3ka 70 Tasw,
YCTaHOBEHA NPY TOJIEMUTE TIpoy4BaHus. JleTamHusT
M3XOJI B TE€3W CIIy4an € HACTBITNJI MTPEIH BCUIKO KaTo
pe3yaTaT OT HOpMAaJHaTa MPOTPECHsl M YCIOKCHHS
Ha UBC wnmm npuapyxaBamute 3a00JsBaHU, a
HE TOJIKOBa OT M30paHara MHBAa3WBHA CTpATErHs W
W3IIOJI3BAHNTE HHTEPBEHIIMOHAIHN TEXHHUKH.

KarouoBu 1ymu: nepKyTaHHU KOPOHAPHHU UHTEPBEH-
LIUH, CMBPTHOCT, PUCKOB ITPOGHII

BbBEJEHUE

cheMI/mHaTa 6onect Ha cepuero (MUBC) 3aema
BOJICIIO MSICTO CpeJ NPUYMHHTE 32 CMBPT B
CBETOBEH Mallad. Bbrnpeku ycunusaTa Ha CBETOBHATA
30paBHa OOIIHOCT B 00JacTTa Ha MpPEBEHLMATA
n neuenuero, MBC Bce omie € ,,BbB BB3XOJL U €
NpUA0OMIIa MAaHIEMIYHH Pa3MepH, KaTo He IPHU3HABa
HukakBu rpanunu” (11). To3um W3BOA € HambJIHO
aKTyaJleH U 3a bparapus.

Karouacr ot ycunmsra 3a cpassiae ¢ mpooiema MUBC,
npe3 NocJeJHUTE ronuHu B bbarapus ce HaOmonasa
CHJICH TJIACHK B Pa3BUTUETO HA MHTEPBEHIIMOHATIHATA
KapJHOoJIOTHsl, C JIaBUHOOOPa3HO HapacTBaHE Ha
Opost Ha aHTHOTpadCKHUTE IEHTPOBE M Ha Opos Ha
JeKapure, padoTeny B TIX. KbM HaCTOSIIIS MOMEHT
JUICBAT JAHHW KaKBO € OTPAXKEHUETO Ha TO3U
“OyM” B MHTEpBEHIIMOHAIHATA KapIUOJIOTHs BbPXY
TIEPUTIPOLICAYPHUTE YCIOKHEHHS U OCOOCHO BBPXY
NepUIPOLIEypHATa CMBPTHOCT.

Haii-cepuo3nute ycnoxxuenus (3) mpu nepKyTaHHU
koponapuu nntepsenuu (I1IKI) ca cnennunre:

1. CmbpT

2. MuoxkapaeH nHpapKT

3. Mo3b4eH UHCYAT
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of complications.

In 31% (4/13) of the patients with lethal outcome
death occurred during PCI or just after the coronary
intervention, but the majority of the patients (6/13;
46%) died more than 24 hours after the procedure,
having a good angiographic result. The most fre-
quent mechanism of death was electro-mechanical
dissociation.

Conclusions: Death is still the most severe possible
outcome of PCI. In-hospital mortality in patients
with CAD and coronary interventions in MHAT
Sveta Marina Varna is similar to the results from big
trials. The lethal outcome in these cases is primar-
ily a result of the normal progression of CAD or the
concomitant diseases and less a result of the chosen
invasive strategy and applied interventional proce-
dures.

Keywords: percutancous coronary interventions,
mortality, risk profile

INTRODUCTION

Ischemic heart disease (IHD) is the most common
cause of death worldwide. Despite the efforts of
the global health community in prevention and treat-
ment, IHD is still "on the rise and has acquired pan-
demic proportions and does not recognize any bor-
ders" [11]. This conclusion is completely relevant to
Bulgaria as well.

As part of the efforts to solve the “IHD problem” in
recent years in Bulgaria there has been a strong urge
to develop interventional cardiology, with a massive
increase in the number of angiographic centers and
doctors working there. At present there are no data
on what is the impact of this "boom" in intervention-
al cardiology on periprocedural complications and
especially periprocedural mortality.

The most serious complications [3] in percutaneous
coronary interventions (PCI) are the following:

1. Death;

2. Myocardial infarction;

3. Stroke;

4. Emergency coronary artery bypass graft (CABG);
5. Cardiac perforation;

6. Severe arrhythmias requiring electrocution or pac-
ing

7. Local vascular injury requiring surgery or transfu-
sion

8. Contrast-induced renal failure

9. Allergic reaction (anaphylactic shock)

Alogical question arises whether every fatal outcome
occurring during or after PCI is indeed a complica-
tion or a natural end in the progression of the disease.
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4. CrienieH a0pTo-KOpOHapeH Oaifriac

5. Cppueuna nepdopanus

6. Texxka apuTMMsA, M3MCKBALIA EJIEKTPOILIOK WIIH
nericupase

7. JIokaHO CBIOBO YBPEXKIaHE, M3UCKBAILO XUPYP-
THYHO JIeYeHHe WIn TpaHchy3us
8.KonTtpact-unaynupana 0b0pevuHa He0CTaThYHOCT
9. Anepruuna peakuus (aHaUIAKTHYEH 110K )
Jlorn4HO  BB3HWKBA  BBIPOCHT  JAId  BCEKH
JeTaJeH W3XO0J, HACTBIMJ MO BpeMe Ha WM CcJe[]
NepKyTaHHa KOpOHapHa MHTEPBEHLs, € HAaUCTHUHA
YCIIO)KHEHHE WIIM € €CTECTBEH Kpaill B MporpecHsra
Ha 3a00JISIBaHETO.

IEJ

IlenTa Ha HAcTOSIIIOTO MPOYYBAHE € Ja Ce HalpaBU
aHalu3 Ha NPUYMHHUTE 32 (aTajieH U3XOl 110 BpeMe
Ha OOJIHMYHMS IPECTOM NPH NaLUEHTH, HOATI0KEHH
Ha TIEPKyTaHHW AWArHOCTUYHH W TEPAIeBTUIHH
kopoHapHu Tporeaypu B YMBAJI “Csera
Mapuna“-Bapna. [Ipoyuenu ca puckoBusi npodui,
KJIMHUYHATa KapTHHA, aHruorpa)cKuTe Nnpouesypu
W MeXaHW3Ma Ha CMBPTTa NMPHU TE3U IMANUEHTH C
LeJ Ja Ce YCTaHOBU Jald HMMa HENOCpeICTBEHA
Bpb3Ka MEXAy M30paHaTa MHBAa3MBHA CTpaTerus W
HACTBIMJIMS JIETaleH U3XO/.

PClindication I STEMI | NotSTEMI

OBJECTIVE

The objective of this study was to analyze the causes
of fatalities during hospital stay in patients under-
going percutaneous coronary diagnostic and thera-
peutic procedures in the University Hospital Sveta
Marina, Varna. We studied risk profile, clinical data,
angiographic procedures and mechanism of death
in these patients in order to establish whether there
is a direct connection between the selected invasive
strategy and lethal outcome.

MATERIAL AND METHODS

We reviewed retrospectively 2036 consecutive pa-
tients with IHD who were admitted to the Interven-
tional Cardiology Clinic of the University Hospital
St. Marina, Varna for the period January 1, 2011 —
December 31, 2011. Patient data were obtained from
hospital medical records. NCDR CathPCI Mortal-
ity score was used to assess the preliminary risk of
death during hospitalization, which takes into ac-
count indicators related to basic and accompanying
diseases and their complications [10] (Fig. 1), and
angiographic assessment of the severity of changes
in coronary anatomy was done by calculating the in-
dividual SYNTAX score [13].

PCistatus | elective urgent | emergent | salvage |
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cardiogenicshock | no | yes |
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Figure 1. Determining the risk of in-hospital lethal outcome using CathPCI Mortality score
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MATEPHUAJ U METOIH

PerpocnexkruBHO 0sixa  MpOCIeAeHU 2036
nocienoBarenau 0onau ¢ UBC, nmpemunanu mpes
KJIMHUKAaTa 10 MHTEPBEHIMOHAJIHA KapAUOJIOrUs Ha
MBAJI ,,CBera Mapuna“ 3a mepuoma 01.01.2011-
31.12.2011r. Ja"HuTE 32 MALIUEHTUTE Ca MOJIYUYEHU
oT OomHMYHATA MEAMLMHCKA JOKyMEHTauus. 3a
OLIEHKA Ha [IPEJBAPUTEIIHUS PUCK OT CMBPT 110 BpeMe
Ha OonmHnyHMs ipecToii e n3non3ad NCDR CathPCI
Mortality score, mpu KOWTO ce OTYMTAT IOKa3aTelu,
CBBP3aHM C OCHOBHOTO U NPHIpPYKaBaLIUTEe 32001~
BaHusi u TexHute ycinoxHenus (10) (Pur 1), a
aHruorpadckara oleHKa Ha TEeKECTTa Ha IPOMEHUTE
B KOpOHApHATa aHATOMUS € HallpaBeHa Ype3 U3UMCIIs-
BaHe Ha nHauBHIyanHus SYNTAX score (13).

ITpu 1019 (50%) ca npoBeAeHHM IOUATHOCTHUYHU
npoueaypu. Ot Tsax 676 (33%) ca mnocThnuIM
1aHoBo, a 343 (17%) — c ocThp KOPOHAPEH CUHAPOM.
IIpu ocranamure 1017 Oomuu (50%) ca Owunm
nposenern “ad hoc” TepaneBmunu mporenypu. Ot
X 542 (27%) ca nocteimian 1aHOBO, 304 (15%)
ca 6w ¢ ocTbp kopoHapeH cunapoM (OKC) 6e3 ST-
eneBaiud u 171 (8%) — ¢ unpapkr Ha MuoKapna ¢
ST-eneBarus.

Jleraen wu3XoA 3a TPOCIENSHHS TEPUOA €
peructpan npu 13 manumentu. [Ipu Te3m OomHM
0sxa aHaJIM3UpaHW PHUCKOBATa XapaKTEPUCTHKA U
CBITPTCTBAINTE 3a00JSBAHUS, OIPEIACICHNA Osixa
KJIMHAYHUTE MapaMeTpyu Ha XOCIUTAIU3alHATa —
NpUEMHA JMarHo3a, Hayajo Ha CHUMIITOMATHKara,
HaJIM4YMEe Ha YCJIO)KHEHMs Ha BoJellara JUarHosa,
7Ta00paTOpPHM TIOKA3aTeNH, aHTHOTpa)cKa HAXOIKA
W TpoBeleHH mpoueaypu. [Ipu BCeKH MOYMHANT
MalKeHT 0fXa YTOUHEHH BPEMETO IIPHUEM - JICTalleH
U3X0J M MEXaHW3MBT Ha CMBPTTAa Bb3 OCHOBA Ha
KIMHWYHATa KapTUHA, HO 0€3 BB3MOXHOCT 3a
AyTOIICHOHHO TIOTBBPXKIEHHE, MOpagd OTKa3 OT
CTpaHa Ha OIM3KUTE HA MOYMHAJIMTE.

[Tomyuenure pe3ynraru 0sixa CpaBHEHH C JAHHUTE
OT TOJIEMH TIPOYyYBaHUS M PETUCTPH OTHOCHO
CMBPTHOCTTA NPH TUATHOCTUYHH MU TeparneBTHYHH
kopoHapHu wuHTepBeHIMH B EBpoma wu CAII]
(14,15,16).

PE3VIITATH

Ycranosenara 001ma 00THHYHA CMBPTHOCT, CBbP3aHa
C KOpPOHAPHH HWHTEPBEHLUH, IPE3 pasrIekKIaHHs
nepuox ¢ 0,6% (13/2036). Bcuuku mnounHa M
NAalUCHTH Ca XOCHHTAIN3UPAHU W MHTCPBEHHPAHU
B YCJIOBHSTA Ha CIEIIHOCT. [loBewero cimywam ¢
JeTaJeH M3XOJA Ca HACTBIIMIM NPU TEPaneBTUYHU
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In 1 019 (50%) diagnostic procedures were carried
out. Of these 676 (33%) were admitted for planned
procedures, and 343 (17%) — with acute coronary
syndrome. To the remaining 1 017 patients (50%)
"ad hoc" therapeutic procedures were carried out.
Of these, 542 (27%) were admitted for planned pro-
cedures, 304 (15%) had acute coronary syndrome
(ACS) without ST-segment elevation and 171 (8%)
- myocardial infarction with ST- elevation.

Lethal outcome for the monitored period was regis-
tered in 13 patients. In these patients we analyzed the
risk characteristics and comorbidities and identified
the clinical parameters of hospitalization — admitting
diagnosis, onset of symptoms, presence of complica-
tions of the leading diagnosis, laboratory parameters,
angiographic findings and conducted procedures.
For each deceased patient we determined the period
between admittance and lethal outcome, and mecha-
nism of death based on clinical picture, but without
the possibility of autopsy confirmation due to refusal
by the relatives of the deceased.

The results were compared with data from large stud-
ies and registries on mortality in coronary diagnostic
and therapeutic interventions in Europe and the US
[14-16].

RESULTS

The established general hospital mortality associated
with coronary interventions during the period was
0.6% (13/2036). All deceased patients were hospital-
ized and underwent emergency interventions. Most
fatal cases occurred in therapeutic coronary interven-
tions (1.1%; 11/1017), while only in 2 diagnostic in-
terventions were conducted (0.2%, 2/1019). Mortal-
ity in patients with STEMI was 6.4% (11/171).

The average age of the deceased patients was 72+8
(56-82 years), divided approximately equally by
gender — seven women (54%) and 6 men (46%).
It was found that all died with severe comorbidi-
ties - 13 (100%) were hypertensive, 11 (85%) with
chronic heart failure as well as a number of other car-
diovascular and extracardiac diseases, increasing the
overall risk for fatal outcome (Table 1). In 3 patients
(23%) there was a history of past myocardial infarc-
tion, 3 (23%) had previous cardiac catheterization, 2
(15%) had intracoronary stents and one patient (8%)
had a previous coronary artery bypass.

The analysis of the clinical parameters showed that
the majority of fatal cases were with delayed hos-
pitalization. In 9 patients (69%) we established el-
evated levels of troponin I at the time of admission,
and 3 patients (23%) were admitted after more than 6
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Table 1. Risk profile of deceased patients

Age 72+8 (56-82 years)
Gender men 6 (46%)
women 7 (54%)
Chronic heart failure 11 (85%)
Hypertension 13 (100%)
Diabetes mellitus 6 (46%)
Dyslipidaemia 9 (69%)
Smoker 4 (31%)
Cerebrovascular disease 5 (45%)
Other pathology anemia 2 (15%)
renal failure 4 (31%)
neoplasm 1 (8%)
liver cirrhosis 1 (8%)

xopoHapHu uHTepBeHIMHU (1,1%; 11/1017), a npu
2 ca MpoBENeHH CaMO TUArHOCTHYHN WHTEPBEHIUH
(0,2%; 2/1019). CmbpTHOCTTa IpH naneHT ¢ STE-
Ml e 6,4% (11/171).

Cpennara Bp3pacT Ha MOYWHAIATE MAIUCHTH € 72 £
8 (56-82r.), pa3npeieneHu MPUOIU3UTEITHO €THAKBO
o moi — 7 xenu (54%) u 6 mpxe (46%). YcTaHOBH
ce, 4e BCHUYKH ITOYHHAIH Ca C TeKKa KOMOPOUITHOCT
—13 (100%) ca c aprepuanna xurnepronns, 11 (85%)
ca ¢ XpOHWYHA ChPJICYHA HEAOCTATHYHOCT, KAKTO H C
peauia Apyru ChbpleuHO-ChI0BU H EKCTPaKapAnaIHU
3a00I1s1BaHus, yBEITMUABAIIH OOIIUS PHUCK 3a daranieH
m3xon (Tabnm. 1). Ilpm 3 Gomum (23%) e nHammie
aHaMHe3a 3a NPEKUBSH B MHHAIOTO MH(APKT Ha
MHOKapaa, 3 (23%) ca uMany npeaxogHa ChpleyHa
karerepuzamusi, 2 (15%) ca wumanu mnocTaBeHH
HHTPAaKOPOHAPHH CTEHTOBE, a 1 6omneH (8%) e nman
MIPEAXOJICH A0PTO-KOPOHApEH Oaidriac.

AHanu3pT Ha KIMHUYHUATE [IOKA3aTelu MOKa3Ba,
9e MO-TOJIIMAaTa 9acT OT (paTaTHHUTE CIIydaH ca ChC
3aKbCHsUIA XocnuTtanm3anus. [Ipu 9 6oman (69%) B
MOMEHTa Ha IOCTHIIBAHETO Ca YCTAHOBEHH ITOBUILICHH
cToifHOCTH Ha TponoHuH I, a 3 (23%) ca nocThnuIn
CclieNT TIoBeYe OT 6 Jaca OT HayaJIoOTO Ha CHMIITOMHTE
NpY TepcuTHpaina rpbaHa oonka. [omsMa gact oT
MOYMHAINTE TPH XOCHUTAIM3alusATa ca O Che
cepuosnu ycnoxsHenust Ha OKC — 2 (15%) ca ounu
¢ BucokocrtenieneH AV 010k, 7 (54%) ca umanm
pa3JIMYHN HOBOTIOSIBHIIM C€ PUTHMHHU HAapyIICHUs, a
9 (69%) ca 6uu ¢ OCTpa Chp/ICYHA HEJIOCTATHUHOCT,
OT KOHMTO 4 ¢ KapIHOIeHEH LIOK U 5 ¢ OenoapodeH
oTok. CpemHHAT PUCK 3a BBTPEOOJIHHUYHA CMBPT,
m3unucieH upe3 NCDR CathPCI Mortality score B
pasmiexaaHara rpymna € Bucok - 37,3%.

AHaNM3BT HA AHTUOTPA(CKUTE TIPOTOKOIH U 3aMTUCH

hours from the onset of the symptoms with persisting
chest pain. Most of the deceased during hospitaliza-
tion had serious complications of ACS - 2 (15%)
were with high grade AV block, 7 (54%) had vari-
ous newly emerged rhythm disorders, and 9 (69%)
had acute heart failure, 4 of which with cardiogenic
shock and 5 with pulmonary edema. The average risk
for in-hospital death calculated by NCDR CathPCI
Mortality score in this group was high — 37.3%.

The analysis of angiographic protocols and records
showed severe coronary changes. In 8 patients (69%)
we found three-vessel disease, in 3 (23%) - one-ves-
sel disease, and in 1 (8%) — two-vessel disease. Ad-
ditionally in 1 patient had significant stenosis (over
50%) of the common trunk of the left coronary artery,
4 patients (31%) had occlusion of 2 epicardial ves-
sels, and 1 patient had a congenital coronary artery
anomaly (all coronary arteries were leaving the right
coronary sinus with a common ostium). The average
SYNTAX Score for the deceased patients was 34.8.
Therapeutic interventions were performed in 11
deceased patients - in all patients with STEMI (de-
scription of performed therapeutic interventions is
presented in Table 2). In two patients intervention
was performed for two coronary arteries, because
of critical lesions and shock. Full angiographic suc-
cess was achieved in 9 patients, and at the time of
intervention there were no significant angiographic
complications. In two patients death occurred intrap-
rocedurally during target artery recanalization, but
before achieving complete angiographic success. In
2 patients we performed only diagnostic procedures.
One of them was referred for emergency surgery, but
died shortly after the procedure because of recurrent
ventricular fibrillation. In the second patient no evi-

7
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Table 2. Performed procedures

Procedure Patients
PCI 11(85%)
PCI of one vessel 9(82%)
PCI of two vessel 2(18%)
Balloon pre-dilation 9(82%)
Thromboaspiration 5(45%)
Stent 11(100%)
Balloon counterpulsation 4(36%)
Left ventricular temporary pacemaker 5(45%)
GP IIb/IlIa inhibitor 5(45%)
Angiographic success 9(82%)

MIOKa3Ba TEXKKH KOpOoHapHH npoMmeHH. [Ipu 8 OomHu
(69%) e ycranoBeHa TpuchaoBa Oosect, mpu 3 (23%)
— eaHoChI0Ba Oonect, a 1 (8%) e O ¢ IByChIOBa
Oonect. JompaautenHo npu 1 0oJeH e ycTaHOBeHa
3HaunMa creHo3a (Haja 50%) Ha oOmwsi CTBON Ha
JsiBaTa KOpoHapHa aprepus, 4 6onnu (31%) ca 6unu
C OKITy3Ws Ha 2 eNUKapJHH Chlia, a Ipu 1 OoJieH ¢
yCTaHOBEHa BpOACHA aHOMAJUS Ha KOPOHAPHHUTE
apTepuM (BCUYKM KOPOHAPHHU apTEPUU Ca U3JIH3AIH
¢ o0l ocTeyM OT JeCHHsS KOpPOHApeH CHHYC).
Cpennusar SYNTAX Score 3a nmounHaauTe OOJHU €
34.8.

TepaneBTUYHM HHTEPBEHLUH ca  HOPEANPUETH
npu 11 or nouuHanuTe OOJIHM - MNPU BCUYKU
narentd ¢ STEMI (onucanueTo Ha MpOBEICHUTE
TEpaneBTUYHU WHTEPBEHLUUH € TMPEICTaBeHO B
Tabn. 2). Ilpu nBama OONHM ca HMHTEPBEHHPAHH
JIBE KOPOHApHHW apTepuH, TOpajd HalUYue Ha
KPUTHYHU JIE3UH W IIOKOBO CBCTOsiHUE. [IbieH
aHruorpad)CKy ycrex € MOCTUTHAT Ipu 9 OoiHw,
KaTo 110 BpeMe Ha HHTEPBEHIMHUTE HE ca HACTBIIMIN
cepro3Hu aHTHorpadcku ycnoxHeHus. [Ipu nBama
OOJIHM CMBpTTa € HACTBhIIMJIA HHTPANpPOLEAYPHO
IIpY peKaHAIM3MpaHa TapreTHa apTepus, HO Mpenu
Ja ObJe MOCTUIHAT ITbJIEH aHTHOrpadcku ycrex.
[lpu 2 GonmHM ca MPOBENCHH CaMO TUATHOCTHYHH
npoueaypu. EAMHUAT OT TAX € HacOo4YeH 3a CIIEIIHO
OMEpaTHBHO JIEYEHHWE, HO YMHpa MAaJKO CleJ
npoueaypara MOpaad PEeLUIUBHPALIO  KaMEpHO
MbkaeHe. [Ipu Bropusi OoineH He ca yCTaHOBEHH
JAaHHU 3a 3HAUUMH HPOMEHH [0 KOPOHAPHHUTE
apTepuy, HO yMHpa MO-KbCHO ¢ KIMHUYHA KapTUHA
Ha OesropoOHa TpoMOboeMOoIHSI.

Jleranuust usxon e HacTeiwi npu 4 oonuu (31%)
M0 BpeMe Ha MHTEPBEHLHUATA WU MAJKO CJel Hes
(mo 6 yaca ot xocmuTanuzauuATa), Apyru 3 (23%)
ca mounHaau 10 24-M yac, a Hai-ToisiMa JacT - 6
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dence of significant changes in coronary arteries was
established, but the patient died later with a clinical
picture of pulmonary thromboembolism.

Death occurred in 4 patients (31%) during interven-
tion or shortly after it (up to 6 hours of hospitaliza-
tion), another 3 (23%) died within the 24th hour, and
majority (6; 46 %) died after the 24th hour. The most
common mechanism of death was electro-mechani-
cal dissociation - 8 patients (69%) (Fig. 2).

DISCUSSION

Amid the rapid development of interventional cardi-
ology in Bulgaria, little attention is paid to concomi-
tant cardiac procedures complications. Mortality as-
sociated with PCI has not been studied in our country,
although death is the worst possible outcome. Often
deaths in the field of interventional cardiology are
designated as "medical error" without paying atten-
tion to the actual reasons leading to this outcome. To
solve this problem since the end of 2011 a national
registry of coronary interventions was introduced,
but the period for which it has been functioning is

{
Pulmgnary embaolism i 1

Cardiogenic shack i 2 ' I
L1

Agystole

Electromechamcal
dissaciation

Figure 1. Mechanism of death
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(46%) ca nounnanure cien 24-u yac. Hait-uectusit
MEXaHU3bM Ha CMBPTTa € OWJI elleKTpOMeXaHHYHa
quconuanus - 8 6oinu (69%) (Pur. 2).

OBCBHXKJIAHE

Ha ¢ona na OBp30TO pa3BUTHE HAa HUHTEPBEH-
[MOHAaJTHaTa Kapauosorus B bearapus, ce oOpbIina
MHOTO MajKO BHHMAaHHE Ha ChII'BTCTBALIUTE
YCIIO)KHEHUSI 110 BpEME Ha ChbP/CUHUTE MPOLETypH.
CwmbpTHOCTTa, cBbp3aHa ¢ [IKU, He e mpoyuBana y
Hac, BBIIPEKH, Y€ CMBPTTA € HAN-TEXKKHUAT Bb3MOXKEH
u3xoJ. Yecto CMBpPTHUTE ciy4yan B oOlacTra Ha
MHTEPBEHLMOHAIHATA KapJUOJIOTUsI ce OO0sBABaT
Karo ,JeKapcka rpemka“, 6e3 Ja ce o0pblia
BHUMaHHE Ha PEaJHUTE NPUYNHH JOBEIH JIO0 TO3H
U3X0J. 3a paspellaBaHe Ha TO3HM MPOOJIEeM OT Kpas
Ha 2011r. e BbBeIEH HAIIMOHAJEH PErUCThpP Ha
KOPOHApHUTE MHTEPBEHLUH, HO IIEPHOIBT, 32 KOMTO
ToW (DyHKIIMOHUpA, BCE OIIEC € TBbPAC KparbK, a U
HETOBHUSAT OpMarT Ch3/1aBa Bb3MOKHOCTH 33 HEITBJIHO
U HEKOPEKTHO NOMbJBaHE Ha AaHHHUTE (Ipodiem,
KOWTO € HaJIUIIE U [IPU PETUCTPUTE B APYTU CTPAHHU).
AHanu3bpT Ha CcMbpTHUTE ciyyau B KinHukara
M0 WHTEPBEHIIMOHANHA Kapauojorus Ha YMBAJI
,CBeta Mapuna® 3a 2011r. moka3Ba, ye HHUBaTa Ha
JeTaJuTeT, CBbP3aH C JAMAarHOCTUYHU KOPOHApHU
WHTEPBEHIIMN, HE C€ pa3iIuyaBaT 3HAYUTEIHO OT
T€3H, YCTAHOBEHW IpU IMO-TOJIEMU MpPOYUYBAHUS B
npyru crpanu — 0,2% npu Hac cpeuty cpeaHo 0,1%
(1,4,6,14,15) . MaJyko mO-BHCOKHTE HHWBA B HAIIETO
NpoyuBaHe ce¢ OOSCHSBAT C OTHOCHTEIHO TIO-
mainkara u3Bagka (Tabmn. 3). B Ta6n. 4 ca nokazaHu
pesynTatuTe 32  BbTPEOOJIHHMYHA  CMBPTHOCT,
CBbp3aHa C TEPAIEBTUYHN KOPOHAPHU HHTEPBEHITHH,
MOJTyYEHH MTPH aHAJM3UPAHE Ha HAKOJIKO POy IBAHUS
U PErUCTPH, BKJIIIOYUTETHO OT HAM-TroJIEMUs PErHCThP
BcBera—ACC—NCDR Registry (CAILL),3anepuom ot
moutu 30 roqunau (1977 —20051) (2,7,8,9,12,16,17).
He3aBucuMo OT pa3BUTHETO Ha 3ApaBHATA CHCTEMa
U WHTEPBEHUMOHAIHUTE TEXHUKH C€ BIDKAA, 4Ye

still too short, and its format creates opportunities for
incomplete and incorrect completion of the data (a
problem with other countries’ registers as well).

The analysis of deaths in the Department of Inter-
ventional Cardiology at the University Hospital St.
Marina for 2011 showed that the levels of mortal-
ity associated with diagnostic coronary interventions
did not differ significantly from those found in larger
studies in other countries - 0.2 percent against 0.1%
average value [1, 4, 6, 14, 15]. The slightly higher
levels in our study can be explained by the relatively
smaller sample (Table 3). Table 4 shows the results
for in-hospital mortality associated with coronary
therapeutic interventions derived from the analysis
of several studies and registries, including the larg-
est registry in the world — ACC — NCDR Registry
(USA), for a period of almost 30 years (1977 - 2005)
[2,7,8,9, 12, 16, 17]. Despite the development of
the health care system and interventional techniques
it can be seen that the mortality rate was of the order
of 1-1.5%, with some slight variations depending on
the sample size and profile of the patients involved.
Similar values were established in our survey - 1.1%
mortality. Slightly higher are the levels of lethality in
interventions in cases of STEMI, compared to those
of ACC - NCDR Registry, but without significant
difference - 6.4 versus 4.83%, p>0.05 [18]. In inter-
preting the results it is noted in the abovementioned
register that we should take into account that there
are some differences in the levels of complications
and mortality depending on the type of hospital [5].
In large multiprofile and university hospitals these
levels are normally higher in contrast to small spe-
cialized private hospitals, probably due to selection
of patients. The established by us levels are compa-
rable to those in large centers.

In the deceased patients in our clinic we established
a combination of bad risk profile with multiple co-
morbidities, which defines a high probability of
death (CathPCI Mortality score = 37.3%), and severe
changes in the coronary arteries (SYNTAX score =

Table 3. In-hospital mortality in diagnostic coronary angiography

Author: Number of patients Mortality
de Bono, et al.; 1993[6] 33776 0.12%
Chandrasekar B, et al.; 2001[4] 7953 0.10%

P Amman, et al.; 2003[1] 7412 0%

R West, et al.; 2006 [15] 211 645 0.07%

M Tavakol, et al.; 2012[14] review <0.08%
University Hospital St. Marina; 2011 | 1 019 0.2%
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Table 4. In-hospital PCI mortality (mo Braunwald's Heart Disease:
A Textbook of Cardiovascular Medicine, 8th ed., part VII, ch.55)

Variable NHLEI- NHLBII | STRESS BOAT Benestent || | DYNAMIC ACC-NCDR | DEScover
PTCAArm | PTCAArm | PTCAArm | Registry AlIPCI | Registry Registry
Yearsofentry | 197781 166585 1961-63 1504.65 195595 196798 1568 2000 2005
Number of patents 1,155 1,802 X3 a6z 413 1,559 100, 22 6500
Baseline Factors
Wean age years M 58 0 58 5 e & 63
Women, % % F. 3 z 4 n 21 k) K}l
tabetes mellitus, % 9 14 1% " 13 58 » n
Acute cornary syndrome % a 45 4 NA 45 428 62 52
Multiessel dsease % % 53 2 NA NA 51 55 43
Angiographuc success_ % 88 ] 26 NA w0 Qur % o84
Procedure success, % L] e g6 ar % & 62 682
Earfy complications,% 749 a3 ! 49 4 32
Death, % 12 10 15 04 0 18 10 05
Q wave infarction, % 48 43 30 12 L2 NRL 0 1.4
Emergency CABG. % 58 34 40 20 a7 15 20 o.07
Late clinical cutcome & years Syears Bmonths 12 months Z2months | NA HA 12 months
Ay event % k. IR el NA NA 5.2
Ceath % 49 B3 ] 16 1.0 NA A <R |
Qwave M % 8y a1 0.5 18 19 NA WA 21
Rervasculanzation % i 388 154 w7 188 A WA
Repeat PTCA % a5 ns n4 NA G4 KA NA 84
CABG % 155 134 45 NA 19 NA NA 14

CMBPTHOCTTA € OT mopsiabka Ha 1 — 1,5%, ¢ HiIxou
JIeKH OTKJIOHEHHS B 3aBUCHUMOCT OT ToJeMuHara
Ha W3BajJKaTa W Npo(duia Ha BKIIOYCHHTE OOIHHU.
[TonoOHM ca CTOMHOCTHTE W B HAIETO MPOyYBaHE
—1,1% cmbpTHOCT. Masko mo-BUCOKH Ca HMBATa Ha
JIETAMTET TIPU WHTEPBEHIUU 110 1moBoj Ha STEMI,
cpaBHenu ¢ Te3n oT ACC — NCDR Registry, Ho 0e3
CUTHU(HKAHTHA pa3inka — 6,4 cpemy 4,83%, p>0,05
(18). Tlpum wuHTepmpeTUpaHETO Ha pe3yJITaTuTe
TpsiOBa &a ce mMa mpeaBu] U ¢axTa, OTpa3eH B
CIIOMEHATHUS PETUCTBP, Ye UMA U3BECTHU Pa3/Inyuus B
HUBATa HA YCIOKHEHUS U CMBPTHOCT B 3aBUCUMOCT
ot tuna Oonnuua (5). B ronemute MHOTOMpOGUIHHA
Y YHUBEPCUTETCKU OOJHUIM T€31 HUBAa 0OMYaiiHO ca
[10-BUCOKH 3a pa3jiuKa OT MaJIKUTE CIeLUaIn3upaHu
4acTHU OOJHHIIM, BEPOSTHO TMOpaau Moa00op Ha
ManUeHTUTe. YCTAHOBEHWTE MPH HAc HHUBa ca
CBIIOCTABUMHU C TE€3H B T'OJIEMUTE LIEHTPOBE.

[lpn moummanmure OGONHM B HamaTa KIMHUKA Ce
YCTaHOBSIBA ChUYETaHUE OT JIOII PHCKOB MPOGUI C
MHOXKECTBO TPHAPY)KaBallld 3a00JsIBaHUS, KOUTO
OIpeJeNsaT BUCOKAa BEPOSITHOCT OT JIETaJleH H3XOA
(CathPCI Mortality score = 37,3%), W TEXKH
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34.8). The combination of these unfavorable indica-
tors defines high probability of fatal outcome even
without performing coronary intervention. During
the interventions we did not register serious angio-
graphic complications, and full angiographic success
was achieved in 82% of these cases. Based on these
results, we assume that the registered and described
by us death cases are not directly related to the se-
lected invasive strategy.

CONCLUSIONS

Lethal outcome, though rare, is a possible alternative
in PCI which should be reckoned with. To avoid it,
very accurate assessment of the indications and risk
in each individual patient before referral for coro-
nary intervention is necessary. Mortality rates which
we established in these procedures at the University
Hospital St. Marina, Varna are close to the observed
in larger studies in other countries. The registered
deaths are primarily result of the natural evolution
of THD (not every death is a "medical error") and
not in connection with the selected invasive strategy,
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npoMeHu 1o koponapuute aprepun (SYNTAX score
= 34,8). KomOuHanusaTa oT Te3u HEONaronpusTHU
MOKa3aTelH OIpeJIeNisi BACOKA BEPOSITHOCT OT JIETaleH
U3XOZ JIOpU U 0e3 OCBILECTBABAHE HAa KOPOHApHA
uHTepBeHIMA. [lo BpemMe Ha HHTEPBCHIUHTE
HE ca pPErHCTPUPAHU CEPHO3HH aHTuorpadcku
YCIOKHEHHsI, a IbJIEH aHTHorpa)cku ycrex e
nocturHar B 82% ot te3u ciaydau. M3xoxkaaiiku ot
TE3U PE3yNTaTH, HUE IPHEMaMe, U¢ PETHCTPHPAHUTE
U OINMCaHU OT HAC CMBPTHH CIIyyad HE ca B IpsKa
BpB3Ka ¢ U30paHaTa HHBA3UBHA CTPATErUsl.

U3BOIU

JleranHuAT W3XOH, Makap U PSIIbK € Bb3MOXKHA
anrepHaruBa npu IIKHM, c¢ kodro TpsOBa na ce
choOpassiBame. 3a ja ObJie U30erHar ¢ HeoOXxoumMa
MHOTO TOYHA OLIEHKAa Ha MHIMKALUUTE U PUCKA MPH
BCEKM KOHKPETeH IallMeHT IpeJu HacouyBaHE 3a
KOpOHapHa WHTepBeHIUsA. HuBara Ha CMBPTHOCT,
KOUTO YCTaHOBABaME€ IIpU TE3U IPOLENAYPU B
YMBAIJI ,,CBera Mapuna“-Bapna ca Onusku 110
YCTAaHOBEHUTE B TOJIEMH HpPOy4YBaHHUA B Jpyrd
cTpaHu. Peructpupannte CMbPTHU CIIydau ca Ipean
BCUYKO B pe3yjJaTar Ha C€CTCCTBCHaATa CBOJIIOIUA
Ha UBC (He Bceku leTaneH M3XOA € ,JieKapcKa
rpemika‘), a He BbB Bpb3Ka ¢ U30paHaTa MHBa3MBHA
CTparerus, KosATO B TE€3U CHUTyallud C€ IPEBPbIIA
B CIUHCTBCHATa BBb3MOXHaA aAJITCpHaATHBAa 3a
OosiHus. 3a HMBaTa Ha JIETAIUTETa PU KOPOHAPHH
MHTEPBEHLMM 3HAUYUTEIHO MJOIPUHACAT TEXKKara,
JONIO KOHTPOJHMpaHa KOMOPOHMTHOCT TPH MHOTO
6’bJ'IFapCKI/I DallMCHTH W OCHOBHO — 3aKbCHsJIaTa
xocnuranuzanus. Cuurame 3a yMEeCTHO BbBEKAAHETO
Ha TPO(PECHOHATICH PETHCTBP, C BB3MOXKHOCT 3a
NoAPOOCH aHaH3 Ha YCIOKHEHUATA U CMBPTHOCTTA
NIpY KOPOHAPHU MHTEPBHLIMH, 00XBalIall CIIy4auTe,
Bb3HMKHAJIM Ha TEPUTOPUATA HA BCUUYKH MHBa3UBHU
[IEHTPOBE B CTpaHATa.
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9010 Bapma,
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which in these situations becomes the only alterna-
tive for the patient. The levels of lethality in coronary
interventions could be explained by severe, poorly
controlled comorbidities in many Bulgarian patients
and mainly — delayed hospitalization. We consider
appropriate the introduction of a professional regis-
ter with the possibility of a detailed analysis of the
complications and mortality in coronary interven-
tions, covering all the cases occurred in all invasive
centers in the country.

Addpress for correspondence:
Svetoslav Georgiev, MD, PhD;

1I-nd Clinic of interventional cardiology,
UMHAT Sveta Marina,

1 Hristo Smirneski str.,

9000 Varna,

E-mail : georgiev60@gmail.com
REFERENCES

1. Ammann, P. et al. Procedural complications following
diagnostic coronary angiography are related to the opera-
tor's experience and the catheter size.- Catheter Cardio-
vasc Interv., 2003, 59, 13-18

2. Anderson, H. et al. A contemporary overview of per-
cutaneous coronary interventions. The American College
of Cardiology—National Cardiovascular Data Registry
(ACC-NCDR). - J Am Coll Cardiol, 2002, 39(7), 1096-
1103

3. Baim, D. S. Grossman’s Cardiac Catheterization, An-
giography and Intervention. Lippincott Williams and
Wilkins, 2006, 38

4. Chandrasekar, B. et al. Complications of cardiac cath-
eterization in the current era: a single-center experience.
- Catheter Cardiovasc Interv., 52(3), 2001, 289-95

5. Cram, P. et al, Percutaneous coronary intervention out-
comes in US hospitals with varying structural characteris-
tics: Analysis of the NCDR. - Am Heart J, 2012, 163(2) ,
222-229

6. de Bono, D. et al. Complications of diagnostic cardiac
catheterization: results from 34,041 patients in the United
Kingdom confidential enquiry into cardiac catheter com-
plications. The Joint Audit Committee of the British Car-
diac Society and Royal College of Physicians of London.-
Br Heart J., 70(3), 1993, 297-300

7. Baim, D. et al. Final results of the Balloon vs Optimal
Atherectomy Trial (BOAT). - Circulation, 1998, 97, 322-
331

8. Detre, K. et al. Percutaneous transluminal coronary
angioplasty in 1985-1986 and 1977-1981. The National
Heart, Lung, and Blood Institute Registry. - N Engl J Med,
1988, 318, 265-270

11



S. Georgiev, P. Penchev, P. Aleksovski

9. Fischman, D. et al. A randomized comparison of coro-
nary-stent placement and balloon angioplasty in the treat-
ment of coronary artery disease. Stent Restenosis Study
Investigators. - N Engl J Med, 1994, 331, 496-501

10. Levine, G. N. ACCF/AHA/SCALI Guideline for Percu-
taneous Coronary Intervention: A Report of the American
College of Cardiology Foundation/American Heart Asso-
ciation Task Force on Practice Guidelines and the Society
for Cardiovascular Angiography and Interventions Circu-
lation.- 2011, 124, 574-651

11. Perk, J. et al. European Guidelines on cardiovascular
disease prevention in clinical practice (version 2012). Eur
Heart J doi:10.1093/eurheartj/ehs092

12. Serruys, P. et al. Randomized comparison of implanta-
tion of heparin-coated stents with balloon angioplasty in
selected patients with coronary artery disease (Benestent
II). — Lancet, 1998, 352, 673-681

13. Sianos, G. et al. The SYNTAX score: an angiograph-
ic tool grading the complexity of CAD.- Euro Interv, 1,
2005, 219-227

12

14. Tavakol, M. et al., Risks and Complications of Coro-
nary Angiography: A Comprehensive Review. - Global
Journal of Health Science, 2012, 4(1), 65-93

15. West, R. et al. Complications of diagnostic cardiac
catheterization: results from a confidential inquiry into
cardiac catheter complications. - Heart, 2006, 92(6), 810—
814

16. Williams, D. et al. Outcomes of 6906 patients under-
going percutaneous coronary intervention in the era of
drug-eluting stents: Report of the DEScover Registry. -
Circulation 2006, 114, 2154-2162

17. Williams, D. et al. Percutaneous coronary intervention
in the current era compared with 1985-1986: The National
Heart, Lung, and Blood Institute Registries. — Circulation,
2000, 102, 2945-2951

18. Zhang, Z. et al Relationship Between Hospital Coro-
nary Angioplasty Volume and In-Hospital Mortality: A Re-
port from the American College of Cardiology—National
Cardiovascular Data Registry. — AHA congress 2005



