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Abstract

Background- Left ventricular dysfunction is considered a high-risk condition for performing either
percutaneous or surgical revascularization. The aim of this study was to evaluate immediate
procedural and clinical outcomes and in-hospital complications of percutaneous coronary
interventions (PCI) in patients with coronary artery disease (CAD) and ventricular systolic
dysfunction.

Methods- Four hundred consecutive patients with documented obstructive CAD and left ventricular
systolic dysfunction (EF <45%) were selected. Left ventricular gection fraction was assessed
via transthoracic echocardiography at the time of hospitalization. Indications for PCl were
made on the basis of clinical and non-invasive studies. The mgority of the patients (75%)
were males, and their mean age was 55.9£10.7 years. More than half of the patients (56.78%)
had multi-vessel disease. Multi-vessel PCI was performed in 51 (12.85%) patients. A total of
397 stents were implanted (0.99 stent/patient).

Results- Technical procedural success was obtained in 96.75% of the patients. Procedura death was
not seen. Non-Q wave acute myocardial infarction occurred in 12 (3%) patients, Q-wave AMI
in four (1%), emergency coronary artery bypass grafting in six (1.5%), and cardiogenic shock
in three (0.75%). Stroke did not occur in any cases. Major bleeding occurred in one (0.25%)
patient, and 4.2% of the patients experienced minor bleeding.

Conclusions- In patients with CAD and left ventricular systolic dysfunction, PCI can be performed
with a good procedural outcome and acceptable in-hospital complications (Iranian Heart
Journal 2008; 9 (4):13-18).
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eft ventricular dysfunction is considered a

high risk condition for performing either
percutaneous or surgical revascularization.
Acute myocardia infarction (AMI) is the
main cause of systolic dysfunction in patients
with coronary artery disease (CAD), but in
some cases chronic ischemia can result in
myocardial hibernation and dysfunction.

Medical therapy was considered traditionally
as a routine management strategy in these
patients, mostly because of a common
misconception that revascularization cannot
be effective in the case of myocardia
dysfunction. High-risk status is another factor
that pushes these patients away from invasive
revascularization through  percutaneous
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coronary intervention (PCI) or coronary artery
bypass grafting (CABG).

Such patients have very limited survival when
treated medically’* and usually die of cardiac
causes related to recurrent ischemia or
infarction, heart fallure, or ventricular
arrhythmias.

In patients with left ventricular dysfunction,
revascularization Is indicated  when
myocardial viability is documented by non-
invasive tests and can lead to better short- and
long-term survival. However, it must be
considered that poor left ventricular function,
per se, is associated with high-risk in-hospital
course and suboptimal short- and long-term
results.

CABG has been considered to date the
standard treatment for CAD in patients with
left ventricular dysfunction. But in common
practice, PClI has aso been employed in
selected patients.

The am of this study was to evaluate the
immediate procedural and clinical outcome
and in-hospital complications of PCI in
patients with CAD and ventricular systolic
dysfunction.

M ethods

We selected 400 consecutive patients with
documented obstructive CAD, ventricular
systolic dysfunction (EF <45%), and evidence
of viable myocardium, undergoing PCI
between August 2006 and August 2007 in our
center. Left ventricular egection fraction
(LVEF) was assessed via transthoracic
echocardiography a  the time  of
hospitalization. Indications for PCl were
made by the attending physician after having
reviewed the coronary angiography on the
basis of clinical and non-invasive evaluations.
After assessing the coronary anatomy via
coronary angiography, PCl was performed in
the routine manner. Intention to treat was for
complete revascularization via PCI in al the
patients, and the patients were followed up
during the hospital course. Clinical status was
assessed frequently. Post-procedural

electrocardiograms and biochemical markers
(CK-MB) were evaluated, and the occurrence
of cardiac and non-cardiac death, myocardia
infarction (non-Q and Q-wave), and minor
and major bleeding, stroke, and need for
emergent revascularization were recorded.
The collected data were analyzed using SPSS
software using descriptive dtatistical analysis
such as numerical and central indices and
distribution.

Reaults

The demographic and clinical characteristics
of the study patients are shown in Table 1.
The majority (75%) of the patients were male,
and their mean age was 55.9+10.7 years.
Coronary risk factors were common: 56
percent of the patients had experienced a
previous Q wave or non-Q myocardial
infarction. Seventy-five (19%) patients had
undergone previous myocardial
revascularization: 44 (11%) by PCI, 28 (7%)
by CABG, and 3 (1%) by both.

Tablel. Demographic and clinical characteristics

No. of Patients=400
Age 55.9+10.7
Sex: male/female 300/100
Coronary risk factors:
Dydlipidemia 67%
Hypertension 51%
Diabetes mellitus 32%
Cigarette smoking 55%
Family history 33%
Previous AMI 56%
Previous PCI 11%
Previous CABG 7%

The  angiographic  characteristics are
summarized in Table II. One hundred two
(43.22%) patients had single-vessel disease
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and 228 (56.78%) had multi-vessel disease.
The left anterior descending (LAD) artery was
the most commonly treated vessel (61.9%),
followed by the right coronary artery (18.5%),
left circumflex artery (12.2%), margina
branches (3.8%), diagonal branches (0.9%),
LIMA (0.2%), saphenous vein grafts (2%),
and protected left main artery (0.2%). Multi-
vessel PCl was performed in 51 (12.85%)
patients. A total of 397 stents were implanted
(0.99 stent/patient).

Tablell. Angiographic and procedural data

obtained in 96.75% of the patients. Procedural
death was not seen. Non Q-AMI occurred in
12 (3%) patients, Q-AMI in 4 (1%),
emergency CABG in 6 (1.5%), and
cardiogenic shock in 3 (0.75%). Stroke did
not occur in any cases. Major bleeding
occurred in 1 (0.25%) patient, and 4.2% of the
patients experienced minor bleeding.

Tablelll. Procedural and in-hospital outcome

No. of patients=400
-Single-vessdl disease
-Multi-vessel disease

172 (43.22%)
228 (56.78%)

No. of treated vessel s=442

LAD 274 (61.9%)
Diagonal 4 (0.9%)
LCX 54 (12.2%)
Marginal 17  (3.8%)
RCA 82 (18.5%)
LIMA (0.2%)

SVG 9  (2%)
LMCA:  Protected | (0.2%)
Unprotected | O

No. of stentsimplanted 397 0.99 dent/patient

Multi-vessel PCI 51  (12.85%)

LVEF
36-44 304 (76%)
26-35 85  (21.25%)
<25 11 (2.75%)

Procedural and in-hospital outcomes

All the patients received routine antiplatelet
therapy prior to the procedure and continued
it on the basis of the current guidelines.
Gpllb/llla inhibitors were not administered
routinely. Technical procedural success was

No. of patients=400

Procedural success 387 (96.75%)

In-hospital desth 0

Non Q-AMI 12 (3%)

Q-AMI 4 (1%)

Stroke 0

Emergent CABG 6 (15%)

Cardiogenic shock 3  (0.75%)

Major bleeding 1 (0.25%)

Minor bleeding 17 (4.2%)
Discussion

Few studies have investigated immediate and
long-term outcomes of patients with left
ventricular systolic dysfunction undergoing
percutaneous coronary revascularization.>°
Technical advances in PCl with widespread
use of coronary stents and potent oral and
intravenous  antiplatelet  therapies have
resulted in expanded indications, even in
patients considered as high risk,'* as was the
case in those included in the present study.
Indeed, the greatest improvements have been
seen in high-risk patients and more complex
procedures. Patients with left ventricular
dysfunction have remained a subset of
patients that are less often treated
percutaneously.  Moreover, given the
substantial operative risk whenever systolic
function is reduced, perhaps even coronary
bypass surgery is performed less frequently
than indicated in such patients. With the
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excluson of some pivotal studies focusing on
balloon-only interventions, such as the BARI
triad'> and the AWESOME study,™ in most
new studies percutaneous revascularization
could be safely accomplished, with in-
hospital mortality rates as low as 0* and as
high as 3%.°'" The DYNAMIC Registry™
showed an increased in-hospita MACE
(including mortality) in patients with left
ventricular gjection fraction <40% undergoing
PCI. In our analysis, in-hospital mortality did
not occur in the study patients. This was one
of the dtriking findings of this study.
Mortality rates in previous studies are shown
inTablelV.

Table V. Mortality ratesin previous studies of PCI
in patientswith LV dysfunction

Study EF Death
REHEAT < 40% 2.4%
Marsico <35% 1.6%
Lindsay < 30% 2.6%

Paul < 40% 3%
Miwako < 40% 8.1%

Kohli <35% 3.2%

We found an acceptable rate of in-hospital
MACE, as shown in Table Ill. Different
studies have reveded various rates of in-
hospital MACE, from 1.3% to 19.5%.
Myocardia infarction was aso less frequent
in this study compared with that in some other
studies (Table V).

Given that we did not use Gpllb/llla
inhibitors in many of these high-risk patients
because of financial issues and that intra
aortic balloon pump was used very selectively
(two effective strategies in high-risk patients

undergoing PCI, like those with LV systolic
dysfunction), early results seem favorable.

Table V. In-hospital MACE outcomes in previous
studies

Death M1

Briguori et al. 7.5% 3% 4.5%
Bukachi et al. 19.5% 2.4% 14.6%
Di Sciascioetd. 1.3% 0 1.3%
Keelanet d. 6.6% 3% 3%

Sheiban et al. 6.4% 2.6% 6.8%
Marisco et al. 3.2% 1.6% 1.6%
Lietd. 2.7% 1.4% 2.7%

On the other hand, it should be emphasized
that most of our patients did not have severe
LV dysfunction. This lower-risk profile can
be one of the reasons for acceptable in-
hospital prognosisin the study patients.

Patients with severe left  ventricular
dysfunction (EF <25%) had a higher
frequency of complex lesions compared with
patients with higher eection fractions (P-
value=0.014). This complexity of lesons can
be the result of the severity of the baseline
pathogenic disease, leading to more severe
myocardial dysfunction. Therefore, they are a
gpecial  subgroup in patients with LV
dysfunction that may earn greatest benefits
from adjunctive therapies such as Gpllb/llla
inhibitors. Li et al. did not consider diabetes
mellitus as an independent risk factor for a
poor in-hospital outcome after elective PCI.
The same result was seen in this study.

In general, the current data support the
application of percutaneous revascularization
in patients with variable degrees of LV
dysfunction with careful patient selection and

strategy.
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