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Introduction   

 

he conventional invasive coronary angiography is 

currently the
 
diagnostic criterion standard for clinical evaluation 

of known
 
or suspected coronary artery disease (CAD). The risk 

of adverse
 
events is small, but serious and potentially life-

threatening
 
sequelae may occur, including arrhythmia, stroke, 

coronary artery
 
dissection, and access site bleeding (total 

complication rate,
 
1.8%; mortality rate, 0.1%) (  Bashore et al. 

2001). Furthermore, catheterization
 
induces some discomfort 

and mandates routine follow-up care.
 
Therefore, conventional 

invasive diagnostic angiography should
 
be restricted to stringent 

clinical indications ( Scanlon et al., 1999). 

   Factors such as  vessel overlap and foreshortening may 

make it difficut to accurately assess the severity and extent of 

the coronary artery lesions (Topol et al.,1995). Furthermore,    

Coronary angiography only visualizes the lumen, it cannot 

identify plaque accumulation related to positive remodeling, a 

ubiquitious phenomenon at bifurcation sites (Badak et 

al.,2003). This situation
 
constitutes the basis of the demand for 

a reliable gatekeeper
 
or even noninvasive replacement.

 
 

 One recently developed modality that may potentially 

complement
 
invasive coronary angiography is multislice spiral 

T 
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computed tomography
 
(MSCT), which may achieve a high level 

of reliability and accuracy
 
in the visualization of the coronary 

tree ( Hausleiter et al.,2007).  This modality
 
obviates much of 

the risk and discomfort associated with catheterization,
 
although 

it retains the risks inherent in radiation exposure
 
and use of 

contrast agents
 
 ( Mollet et al., 1999). 

Different studies have demonstrated that  Multislice spiral 

computed tomography is able to effictively detect and diagnose 

critical coronary stenosis in such a vast number of cases 

(Hoffmann et al., 2004), that it would make it a worthy non 

invasive alternative to coronary angiography (Ropers et al., 

2003). 

The potential role of Multislice spiral computed 

tomography (MSCT) in the detection and characterization of 

coronary bifurcations is unclear. Multislice spiral computed 

tomography  allows three dimensional evaluation of both lumen 

and the wall of the vessel; thus, it has potential to provide a 

more comprehensive assessment of the complex geometry of 

bifurcational lesions (BLs). Although no one has yet quantified 

the effective degree of difficulty encountered by MSCT when 

making an accurate diagnosis, More Studies are needed to 

evaluate it in the assesment of  bifurcation lesions (BLs).
 
 (Van 

Mieghem et al., 2007). 
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Aim of the study 
 

he aim of this study is to compare the performance of 

Multislice spiral computed tomography (MSCT) and invasive 

coronary angiography (ICA) in
 
the detection and classification 

 

of bifurcation lesions (BLs).
 
 

 

                               Subjects and Methods 
 

hirty patients will be included in this study from The 

Intetnational Medical Centre (Miltary Hospital) and Ain Shams 

University Specialized Hospital. 

 

Inclusion criteria: 
 

1. Patients between the ages of 30 and 70 years, who 

have intermediate or high probability
 

of coronary 

artery disease 
 
and clinically indicated nonemergency 

coronary angiography,
 
for evaluation of chest pain, 

The pretest
 

probability for CAD will be assessed 

according to American College
 

of 

Cardiology/American Heart Association guidelines 

      T 

             T           
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based on
 
age, sex, and symptoms (Gibbons et al., 

2002) . 

2. All patients must be capable of a minimum 20 seconds 

breath hold. 

Exclusion criteria: 

 
1. Patient who will encounter any adverse cardiac events 

or his ECG shows significant ischemic changes during 

the period between doing MSCT and coronary 

angiography. 

2. Patients with history of allergic reaction to contrast 

agents.  

3. Patients with previous coronary artery
 
bypass graft 

surgery, cardiac rhythm other than sinus, presence
 
of 

internal cardiac pacemakers and/or defibrillators .   

4. Patients with terminal co-morbidities such as end stage 

renal or liver diseases. 

5. Patients with elevated coronary calcium score >800 , 

or extensive calcifications at the bifurction lesions. 

 
 

 

All patients will be subjected to: 

 
1. Complete medical history with special emphasis on: 
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 The occurance of adverse cardiac events during 

the period between doing MSCT and coronary 

angiography.  

2. Full clinical examination. 

3. Routine laboratory investigations before coronary 

angiography: 

 Blood urea and serum creatinine. 

 HCVAb and HbsAg.     

4. ECG: resting 12 lead ECG before MSCT, before 

coronary angiography and whenever there is a chest 

pain.    

5. Coronary angiography: Coronary angiography will 

be carried
 

out with digital fluoroscopy systems 

according to traditional
 

techniques by consultant 

cardiologists. Multiple views of the
 
coronary arteries 

will be obtained. The coronary angiogram will be
 

reported in a standard fashion by the operating 

cardiologist identifing all available coronary segment 

using a 17-segment modified American heart 

association classification. that classify all coronary 

segments as  < 2 and   2mm in dimeter. Only 

segments that will be classified as  2 mm in reference 
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diameter will be considered  for comparison with 

MSCT (Austen et al., 1975).  

6. Multislice spiral computed tomography (MSCT): 

This will be done  using a multislice spiral scanner 

equipped with a hardware and software for the 

prospective acquisition of cardiac images by relying 

on the findings of the ECG monitoring that is directly 

connected to the scanner. 

 It is well established that the likelihood of significant 

obstructive
 
coronary disease is high in symptomatic 

patients with elevated
 
calcium scores and that MSCT 

coronary angiography has limited
 
accuracy for the 

analysis of luminal stenosis in segments with
 

extensive coronary calcifications. Accordingly, 

enrolled patients
 
first had a noncontrast calcium score 

scan and MSCT angiography
 
was performed only if 

the Agatston calcium score was less than
 

800 

(Agatston  et al., 1990). 

For the MSCT coronary angiography, the entire 

cardiac volume will be scanned 2 cm cranially over 

the origin of the coronaries to 2 cm below the 

diaphragmatic surface of the heart. 

The pitch and therfore the scanning time are 

automatically adgusted to the patient's heart rate, a 



 7 

lower heart rate corresponds to a smaller pitch value 

that varies from 0.275:1 for a heart rate of 40 beats 

per minute (bpm) to 4:1 for 65 bpm. The scanning 

time depends on both the pitch value and the 

dimentions of the body volume aquired. 

Contrast medium (75-100 ml) will be adminstered 

through the cubital vien at a rate of 5 ml/sec. The 

initial scanning delay time will be calculated by 

measuring the time it took for a 20 ml bolus of 

contrast medium to advance along the ascending 

aorta. 

If the patient's heart rate is greater than 70 bpm, 5 mg 

of metoprolol will be adminstered and repeated if 

necessary. 

The row data of each CT examination will be 

reconstructed at different percentages of the R-R 

interval (from 30% - 90% with an increase of 10%) to 

represent each coronary vessel in the optimal phase 

(Achenbach et al., 2000 and Kopp et al., 2001). 

The individual axial images will be re-elaborated with 

both multiplanar reformed bi-dimensional 

reconstruction (MPR), which can provide imaging on 

different planes from those captured, and three 

dimentional volume rendering (Vitrea®), which is 
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able to show the heart and neighboring anatomiacal 

structures as three dimentional objects. 

Curved images will be also reconstructed along the 

vessel routes using the central axis of the vessel itself 

as a referance onto which some marks will be 

positoned to make it possible to assess the stent along 

its long axis and to view the lumen orthogonal to this 

axis (curved MPR). 

 All coronary segments 2 mm in diameter will be 

evaluated
 
for the presence of a  significant ( ≥50% 

diameter reduction on
 

quantitative coronary 

angiography) bifurcation lesions. Evaluation of 

bifurcation lesions by MSCT
 
includes the assessment 

of significant lumen obstruction in
 
both main and side 

branch vessels (Van Mieghem et al., 2007). 

Identified bifurcation lesions will be subsequently 

classified according to the Medina classification 

system ( Medina et al., 2006). 

 

Statistics 

 Results will be collected and tabulated. 

 Parametric and non parametric variables will be 

evaluated by the appropriate statistical methods. 

 P value of  0.05 will be considered significant. 
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