
10-12revascularization .INTRODUCTION

In asymptomatic patients, diagnosis of the Thus, Invasive coronary angiography 
presence and severity of coronary artery disease is remains the gold standard for the diagnosis of 
very important for determining appropriate clinical obstructive coronary artery disease, however the 

4,5management.  Indirect evalution of coronary procedure is associated with non-negligible 
10stenosis, such as through stress testing, has limited morbidity . Because of the invasive nature of the 

diagnostic abili ty as compared with direct procedure only few patients undergo direct 
6,7 10conventional coronary angiography . Conventional coronary artery lumen assessment . Recently, 

coronary angiography reveals the extent, location MSCT has emerged as a non invasive technique 
and severity Of coronary obstructive lesion, which that allows to reliable detect coronary stenosis and 

8,9are potent predictors of outcome   and identifies is going acceptance as a tool to rule out coronary 
h igh r i sk pa t ients who may benef i t f rom artery stenosis in patients with low to intermediate 

pretest likelihood and class II a recommendation 
for this specific indication was proposed in a 
recent scientific statement of the American Heart 

13,14Association .

In comparison to invasive angiography, 
which is restricted to vessle lumen assessment, 
MSCT can also depict the coronary artery wall, 
thereby providing additional information regarding 

15the presence of coronary Atherosclerosis .

In this regard this study was designed to 
asses the diagnostic accuracy of CT angiography 
cons ider ing invas ive angiography as gold
 standard.
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ABSTRACT
Objective: To confirm the findings of Computerized Tomography Angiography by invasive angiography.

Methodology: This comparative study on 50 patients fulfilling the inclusion criteria were admitted in 
cardiology ward. Then they were shifted to catheterization lab of Lady Reading Hospital Peshawar for 
invasive angiography and segmental analysis of all four vessels i.e. right coronary, left coronary 
circumflex and left anterior descending artery was done.

Results: A total of 50 patients were studied both with CT angio and invasive angio and 750 segments were 
analyzed for the 4 main arteries that is LMS, LAD, RCA and Circumflex. The sensitivity of CT angiography
for the LMS was 87.5%, Specificity 100%, PPV 100% and NPV 97.6%, PPV was 100% and NPV was also 
100%. Similarly the diagnostic accuracy of CT angiography for the circumflex was sensitivity 100%,PPV 
100% and NPV 97.91 to 100%. For RCA the sensitivity was from 60 to 100%, specificity 100%, PPV 100% 
and NPV 95 to 100%.

Conclusion: Coronary CT angio with the highest resolution scanners could be a suitable means for rapid 
triage of patients presenting to emergency departments with chest pain and for evaluation of patients with 
equivocal stress test results who might otherwise need invasive angiography.
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 Can Computerized Tomographic angiography be used to 
triage patients with chest pain presenting to the emergency department? 

CAN COMPUTERIZED TOMOGRAPHIC ANGIOGRAPHY BE 
USED TO TRIAGE PATIENTS WITH CHEST PAIN PRESENTING

TO THE EMERGENCY DEPARTMENT? 
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years while standard deviation was computed as METHODOLOGY
S.D± 10.168.

This comparative study was conducted on 
50 patients fulfilling the inclusion criteria and  Gender distribution was analyzed as most 

of the patients 36(72%) were male while 14(28%) were admitted in cardiology ward. Then they were 
patients were female.shifted to catheterization lab Lady Reading 

Hospital Peshawar for invasive angiography and 
Diagnostic accuracy of CT Angio in left 

segmental analysis of all four vessels i.e. right 
main stem artery was analyzed as in CT finding 

coronary, left coronary circumflex and left anterior group only 7(14%) patients had disease while in 
descending artery was done. All these information Invasive Angio Finding group 8(16%) patients had 
was gathered through a proforma indicating name, disease. The overall sensitivity for the left main 
age, sex, CT, angiography and invasive angio- stem was 87.5%, specificity was 100%, PPV was 
graphy findings. 100% and NPV was 97.67%. P value was 0.894 

(Table 1).Patients with CT- Angiography done on 
their own and not willing for further interventions Diagnostic accuracy of CT Angio in left 
via invasive angiography were excluded from the Anterior Descending Artery was analyzed as in 
study because these were the confounders and lead Proximal LAD 34(68%) patients had disease in CT 
to make the study results biased. Findings group while 33(66%) patients had disease 

in Invasive Angio findings group. In Mid LAD 
RESULTS 7(14%) patients had disease in CT Findings group 

In our study which was a single center, while 7(14%) patients had disease in Invasive 
included 50 patients who underwent both CT angio Angio findings group and in Distal LAD 3(6%) 
and conventional coronary angio. We used 15 patients had disease in CT Findings group while 
segments American Heart Association modal for 3(6%) patients had disease in Invasive Angio 
evaluating both angiography and CT examination. findings group. The results of CT angio and 
So a total of 750 segments were studied for the invasive angio were ins ignif icant wi th p-
four main coronary arteries i.e. the left main stem, value=0.894.
LAD, Circumflex and right coronary artery.

More over for the Proximal LAD, The 
Age distribution was analyzed as most of sensitivity was 100%, specificity was 94.12%, PPV 

the patients 19(38%) were in the age group 51-60 was 97.05% and NPV was100%. For the Mid 
years, followed by 10(20%) patients in age group LAD, the sensitivity was 100%, specificity was 
46-50 years, 9(18%) patients in age group 35-40 94.12%, PPV was 100% and NPV was 100%. 
years, 7(14%) patients in age group 61-70 years, Similarly for the distal LAD, the sensitivity, 
4(8%) patients in age group 41-45 years and 1(2%) specificity, PPV, NPV were all 100% and P Value 
patient in age group 71-80 years. Mean age was 53 for proximal, mid and distal was 0.000 (Table 2).
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Table

Left Main Stem Artery (n=50) 
 1: Diagnostic accuracy of Computerized Tomography Angiography in 

 Left Main Stem Artery 

True Positive 7 

True Negatives  42 

False Positive 0 

False Negative 1 

Sensitivity 87.5% 

Specificity  100% 

PPV 100% 

NPV 97.67% 

  
 Left Main Stem Artery 

 CT Findings Invasive Angio Finding 

Disease 7 8 

Normal 43 42 

Total 50 50 

 



Diagnostic accuracy of CT Angio in specificity 100%, PPV 100% and the NPV was 
97.91% which correlate with the notion quoted in Circumflex Artery was analyzed as in Proximal 
the literature about the shortcomings of CT angio LAD 22(44%) patients had disease in CT Findings 
in visualizing the distal part of coronaries group while 22(44%) patients had disease in 
especially circumflex. P Value for proximal was Invasive Angio findings group. In Mid LAD 4(8%) 
0.440, mid was 0.539 and Distal was 0.670 (Table patients had disease in CT Findings group while 
3).4(8%) patients had disease in Invasive Angio 

findings group and in Distal LAD 2(4%) patients Diagnostic accuracy of CT Angio in Right 
had disease in CT Findings group while 3(6%) Coronary Artery was analyzed as in Proximal LAD 
patients had disease in Invasive Angio findings 18(36%) patients had disease in CT Findings group 
group. More over for the proximal circumflex, the while 18(36%) patients had disease in Invasive 
sensitivity, specificity, PPV, NPV were also 100%. Angio findings group. In Mid LAD 14(28%) 
For the mid circumflex, the sensitivity, specificity, patients had disease in CT Findings group while 
PPV and NPV were all 100%. For the distal 15(30%) patients had disease in Invasive Angio 
circumflex, the sensitivity fell down to 66.67%, findings group and in Distal LAD 2(4%) patients 

JPMI

CAN CT ANGIOGRAPHY BE USED TO TRIAGE PATIENTS WITH CHEST PAIN PRESENTING TO THE EMERGENCY DEPARTMENT? 

2682012 Vol. 26 No. 03 : 266 - 2712012 Vol. 26 No. 03 : 266 - 271

Table 
Left Anterior Descending Artery (n=50)  

2: Diagnostic accuracy of Computerized Tomography Angiography in   

 Left Anterior Descending Artery 

Proximal  Mid  Distal  

 
CT 

Findings 

Invasive 
Angio 

Finding 
 

CT 
Findings 

Invasive 
Angio 

Finding 

 
CT 

Findings 

Invasive 
Angio 

Finding 

Disease 34 33 Disease 7 7 Disease 3 3 

Normal 16 17 Normal 43 43 Normal 47 47 

Total  50 50 Total  50 50 Total  50 50 

 Left Anterior Descending Artery

Proximal  Mid  Distal  

True Positive 33  True Positive 7  True Positive 3 

True Negatives 16 True Negatives  43 True Negatives  47 

False Positive 1 False Positive  0 False Positive  0 

False Negative 0 False Negative  0 False Negative  0 

Sensitivity 100% Sensitivity  100% Sensitivity  100% 

Specificity 94.12% Specificity  100% Specificity  100% 

PPV 97.05% PPV 100% PPV 100% 

NPV 100% NPV 100% NPV 100% 



had disease in CT Findings group while 4(8%) 6(12%) patients had disease in CT Findings group 
patients had disease in Invasive Angio findings while 6(12%) patients had disease in Invasive 
group. More over for the Proximal RCA sensitivity Angio findings group. In OM-2 1(2%) patient had 
of 100%, specificity 100%, PPV 100% and NPV of disease in CT Findings group and 2(4%) patients 
100%. In the mid RCA, the sensitivity was had disease in Invasive Angio findings group. 
93.33%. Specificity 100%, PPV 100%, while the More over the CT angio was also found very 
NPV 97.22%. However as in circumflex, for the accurate in the obtuse marginal branches of 
distal RCA, the sensitivity was low i.e. 50%, circumflex artery and the sensitivity and NPV for 
Specificity 100%, PPV 100% and NPV 95.83%.  P both obtuse marginal 1 and 2 were 100% and 50% 
Value for Proximal, Mid and for distal was 0.000. and 100% and 97.95% respectively. P Value for 

OM 1 and OM 2 were 0.000.
Diagnostic accuracy of CT Angio in 

diagonals was analyzed as in Diagonal 1 n=8(16%) Diagnostic accuracy of CT Angio in 
patients had disease in CT Findings group while Posterior descending artery was analyzed as in CT 
n=10(20%) patients had disease in Invasive Angio Findings group 3(9%) patients had disease while in 
findings group. In Diagonal II n=1(2%) patient had Invasive Angio findings group 4(8%) patients had 
disease in CT Findings group and n=3(6%) disease. More over for the PDA branch of RCA, 
patients had disease in Invasive Angio findings the sensitivity, Specificity. PPV and NPV were 
group. Similarly the sensitivity was much lower 75%, 100%, 100% and 97.87%respectively. The 
for the diagonal branches of LAD I .e 70% for posterior left ventricular branch of RCA did not 
d i agona l 1 and 33 .33% fo r the d iagona l show any significant lesion in all patients both on 
2.Howerever the NPV for both these branches CT angio and conventional angiography. P value 
remained sill high i.e. above 90%. P Value for was 0.598.
diagonal I was 0.563 and 0.799 for Diagonal II.

Our study was not powered to include the 
Diagnostic accuracy of CT Angio in Calcium score, obesity and heart rate which would 

Obtuse Marginal arteries was analyzed as in OM-1 be other wise considered as confounding variables. 
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Table
Circumflex Artery (n=50) 

 3: Diagnostic accuracy of Computerized Tomogrphy Angiography in 

Circumflex Artery 

Proximal Mid Distal

 

   

CT 
Findings 

Invasive 
Angio 

Finding 
 

CT 
Findings 

Invasive 
Angio 

Finding 
 

CT 
Findings 

Invasive 
Angio 

Finding 

Disease 22 22 Disease 4 4 Disease 2 3 

Normal 28 28 Normal 46 46 Normal 48 47 

Total 50 50 Total 50 50 Total 50 50 

Circumflex Artery 

Proximal Mid  Distal 

True Positives 22 True Positives 4 True Positives 2 

True Negatives  28 True Negatives  46 True Negatives  47 

False Positive 0 False Positive 0 False Positive 0 

False Negative 0 False Negative 0 False Negative 1 

Sensitivity 100% Sensitivity 100% Sensitivity 66.67% 

Specificity  100% Specificity  100% Specificity  100% 

PPV 100% PPV 100% PPV 100% 

NPV 100% NPV 100% NPV 97.91% 



17Keeping in view the above results, which go hand including small peripheral segments .
in hand with many studies quoted above and many 

In our study ,it is  also evident from the more quoted in the literature, we can conclude tat 
results that the sensitivity and NPV, for the smaller CT angiography can be considered as good 
branches like Obtuse Marginals of circumflex, alternative in the evaluation of patients suspected 
Diagonals of LAD, distal segments of circumflex, of having CAD, especially those with low to 
and especially the distal segments of RCA, was intermediate likelihood of disease, who may 
very low which could be explained on the basis of otherwise be subjected to catheter angiography. 
increased motion artifacts and heavy calcification However since, at present, there is no system with 
impairing image quality.CT angio available for any intervention if needed 

in some patients, so it can not replace invasive Our study was not powered to include the 
angiography which is still the gold standard. Calcium score, obesity and heart rate which would 

be other wise considered as confounding variables. 
DISCUSSION Keeping in view the above results, which go hand 

In our study in a group of 50 patients, we in hand with many studies quoted above and many 
found that MSCT angiogram is fairly accurate in more quoted in the literature, we can conclude tat 
detecting the exact diameter stenosis.In previous CT angiography can be considered as good 
studies on 4 slice CT angiography 32% of the alternative in the evaluation of patients suspected 
segments could not be analysed due to poor image of having CAD, especially those with low to 
quality. With the 64 slice CT scanner,better intermediate likelihood of disease, who may 
temporal resolution helps to decrease the breath otherwise be subjected to catheter angiography. 
holding time, hence avoiding motion artifact and However since, at present, there is no system with 
better spatial resolution helps visualizing smaller CT angio  available for any intervention if needed 
branches and distal vessles. in some patients, so it can not replace invasive 

angiography which is still the gold standard.Our results are comparable in terms of 
overall diagnostic accuracy of CT angio in 

CONCLUSIONdetecting significant coronary artery stenosis and 
no segments were excluded due to poor image This study may have an important clinical 
quality. implication. The very high negative predictive 

value in the range of 99-100%, as observed in this D r  J a m e s  M i n  i n  p r e s e n t i n g  t h e  
study and in many more quoted in the literature, ACCURACY trial at the radiological society of 
suggest that coronary CT angio with the highest Nor th Amer i ca 2007 mee t ing s t a t ed t ha t  
resolution scanners could be a suitable means for 232patients with typical or atypical chest pain 
rapid triage of patients presenting to emergency underwent invasive coronary angiography and 64 
departments with chest pain and for evaluation of slice CT. For stenosis of 50% or more per patient, 
patients with equivocal stress test results who the sensitivity, specificity, PPV and NPV were 
might otherwise need invasive angiography.93%,82%, 62% ,and 97% respectively. While for 

stenosis of 70% or more per patient those 
REFERENCESwere,91% ,84%, 49% ,and 98%, which match our 

data to a greater extent except for the very low 
PPV i.e 62% and 42%,which he explained that the 
low PPV in this study was because of the low 
prevalence of CAD in their study group, despite 
the fact that the researchers were taken by surprise 
as roughly 70% patients had a family history of 
CAD, hypertension and hyperlipedemia,55%were 
smokers and 25%were diabetic, so they expected a 

16high prevalence of CAD but it was not the case

In our study, the PPV was around 95 to 
100% for almost all the segments which can be 
explained by the fact that all the patients were 
referred for diagnostic catheterization and all of 
them had either a very high pretest likelihood of 
the disease or they were known CAD.

Despite substantial improvement in spatial 
resolution,64 slice CT appear somewhat limited for 
accurate assessment of entire coronary artery tree 

.
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