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MULTI-DETECTOR CT CHARACTERIZATION OF CORONARY 

ATHEROMATOUS PLAQUES 

Marwa Maher; Ahmed Samy; Islam Shawky; Waleed Hetta and Wahid Tantawy 

 

ABSTRACT: 

Background: Atherosclerotic cardiovascular diseases are the 
leading cause of death worldwide (30% of the mortalities). 

Coronary atherosclerotic plaques are classified into stable and 
unstable. Unstable plaques increase the risk of acute coronary 
syndrome and early detection will help prevention. Evaluation of 
plaque vulnerability is done best by invasive intravascular ultrasound 
and so, this study aims to evaluate the possible use of non invacive CT 
for plaque characterization. 

Aim of the work: Determine the role of multidetector CT in the 
assessment of plaque composition and configuration. This will 
improve risk stratification thus, decreasing the incidence of sudden 
death. 

Patients and methods: This study included 46 patients with 
coronary atherosclerotic plaques.  The most expansive or solitary 
lesion was selected for each patient. 

Results: Forty-six atherosclerotic plaques were evaluated by 
multi-slice coronary CT; 30 patients were unstable clinically and 
16were stable. Dyslipidemia was found in 40 patients while diabetes 
was found in 22 patients. 69.6% of the lesions were found in the 
proximal LAD. Most of unstable patients showed mixed plaques and 
soft plaques. In a stable group, most of the plaques were calcified. As 
for the attenuation pattern 18/46 of the plaque with heterogeneous 
attenuation were in the unstable clinical group. 28/46 of the plaques 
with homogenous attenuation were stable. Regarding the Napkin ring 
sign it was positive in 18/46 of the plaques and the 18 patients on 
follow up were found to be unstable. 

All patients with spotty calcification proved to be unstable 
clinically. 

Remodeling index, low hounse field unit and plaque burden were 
higher in the unstable group.. No association between stability and 
degree of stenosis. 

Conclusion: A strong correlation between plaque characteristics 
and clinical presentation: Multislice coronary CT angiography detect 
high-risk plaque criteria.  

Keywords: Remodeling index, Napkin ring, High-risk plaque, 
Hounsfield unit, spotty calcification plaque attenuation pattern and 
plaque burden. 

 

INTRODUCTION:  

Coronary plaque disruption and 

subsequent thrombosis make coronary 

atherosclerosis a potentially life-threatening 

disease. The risk of plaque rupture seems to 

depend on plaque composition rather than on 

plaque volume. Most ruptures occur in 

plaques containing a soft, lipid-rich core that 

is covered by a thin fibrous cap. Small 

ruptures often remain clinically silent, but 

more extensive plaque ruptures may cause 
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the onset of unstable angina, myocardial 

infarction or sudden death 
1
. 

Intravascular ultrasound (IVUS) is the 

most established invasive method with a 

long clinical track record. Besides, the 

spectral analysis of IVUS-derived radio-

frequency (RF) data enables a more precise 

analysis of the plaque composition and 

plaque-type.  

MDCT is seen as a potential alternative 

to current imaging methods for  assessing 

vessel anatomy and atherosclerotic plaque 

composition/morphology in a great variety 

of arterial beds
2
. 

 

PATIENTS AND METHODS: 

This study was approved by the ethics 

committee of our institution. This study 

carried out on 46 patients done at police 

hospital Nasr city in December 2017 and June 

2020.  

Study population: Patients subjected to 

the study according to the following criteria: 

Inclusion criteria:  

Both genders and all ages were 

included. Patients with coronary 

atherosclerotic plaques with normal LV 

systolic function for all studied patients. The 

most expansive or solitary plaque lesion was 

selected for each patient. 

Exclusion criteria: 

Emergency patients with unstable 

angina that required immediate intervention, 

High coronary calcium score (more than 

400),Pregnancy, Patient with previous 

percutaneous coronary intervention (PCI) or 

coronary artery bypass graft (CABG), 

Sensitivity to contrast media and Patients 

with chronic renal failure not on regular 

dialysis.  

Patient preparation:  

NPO 4hours, No caffeine for 24 hours, 

Beta-blocker an hour before the study No 

Viagra or for 7 days before the study, Oral 

sedation diazepam 5mg in anxious patients, 

ECG check and lead fixation, Sublingual 

nitroglycerin spray or tab. A small exercise 

to train the patient to sustain a breath-hold 

long enough and again checking the 

potential heart rate variability during the 

beath hold period. In cases with wide heart 

rate variations or with frequent premature 

contractions during apnea, administration of 

oxygen through nasal cannulae during 

acquisition to reduce these events maintain a 

stable heart rate. A stable venous line must 

be available requiring an 18-20 gauge needle 

placed in the antecubital vein  

CT Imaging Technique: 

Patients were scanned using 320-row 

MDCT scanner (Aquillion One, Toshiba 

Medical Systems, Otawara, Japan). The 

investigation is started primarily with 

scanogram to adjust the scanning range of 

coronary CTA, then non-contrast calcium 

scoring. The acquired images were 

transferred to the off-line workstations 

(Toshiba Vitrea Medical System ).  

The amount of contrast required is 65 cc 

of low osmolar contrast media. The rate of 

contrast administration should be rapid at a 

rate of 4to 5cc/s for proper enhancement. 

Acquisition Parameters: 

 0.35 s gantry rotation time, mA is 

automatically by the scanner according to 

patient body habitus (range 300–580 mA), 

variable kV according to body habitus. A 

breathing exercise trial takes place to assess 

the heart rate during the breath-holding 

period of 10s after which the scanner 

automatically adjusted the exposure window 

settings for optimal temporal resolution. 

Prospective ECG-triggered acquisition is 

used for patients with a heart rate below 60 

bpm exposing only 70–80% of R-R interval. 

For those with higher heart rate, the 

acquisition was done by widening the 

exposure window to include 30–80% of R-R 

interval. During the rest of the R-R interval, 
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X-ray is switched off completely by the 

scanner to decrease radiation exposure.  

Image Reconstruction: 

Images reconstruction is done with a 

slice thickness of 0.5mm with 0.3mm 

interval. The best phase in diastole and using 

soft and sharp reconstruction kernel at 75% 

of R-R interval. The best systolic phase was 

reconstructed also if the exposure window 

included 30–80% of R-R interval.  

Post Processing: 

The reconstructed images were trans-

ferred to a workstation (Vitrea FX, Vital 

Images, USA) to review axial images and 

also to obtain multiplanar reformatted 

images at sagittal and coronal planes. Also, 

maximum intensity projection images, 3D 

volume-rendered images, semitransparent 

3D volume-rendered images, and curved 

planar reformations were obtained for a 

detailed assessment of coronary plaques.  

Image analysis: 

All coronary computed tomography 

angiography (CCTA) scans were evaluated 

for the presence of nonvaluable segments. 

Coronary arteries were divided into 17 

segments according to the American Heart 

Association Classification. Coronary plaques 

were defined as structures at least 1 mm2 

within and/or adjacent to artery lumen, 

clearly distinguishable from the vessel 

lumen and surrounded by pericardial tissue. 

Quantitative CTA lesion analysis was 

performed on all plaques > 25% by 

automated software that automatically 

segments vessel margins, separate different 

plaque components by using attenuation 

thresholds (30–60 for lipid plaque, 61–149 

for fibrous plaque and 150–1300 for 

calcium) and provide a colour map of plaque 

compositions. CT density was screened with 

pixels and Hounsfield unit (HU) was 

recorded; the area of pixels with 

predetermined attenuation threshold was 

calculated via semiautomated quantitative 

analysis and plaque attenuation is 

represented with mean and standard 

deviation. Degree of stenosis was defined as 

referential diameter–luminal diameter/ 

referential diameter. In turn, the referential 

diameter was defined as the diameter located 

in the proximal normal vessel or distal 

normal vessel if the lesion is ostial. The 

stenosis severity is graded as minimal < 

10%diamter or area stenosis, mild ≤ 49%, 

moderate 50–69%, severe ≥ 70%, subtotal > 

90%, and total occlusion per coronary 

segment. All plaques > 25% stenoses were 

analyzed for morphologic features. 

Parameters analyzed including plaque 

burden of the whole plaque and at an area of 

maximal narrowing = (lesion plaque area - 

lesion lumen area/lesion plaque area), low 

attenuation plaque (LAP); CT density was 

recorded with quantitative CTA analysis and 

the area of a region of interest (ROI) LAP is 

defined as hypoattenuation with CT density 

< 30 HU). NRS was defined as an outer 

high-density rim with the inner hypodense 

area not adjacent to calcification and present 

on a minimum of two adjacent axial 1 mm 

slices, and spotty calcification was defined 

as calcification < 3mm. The plaques are 

divided into stable group and unstable 

groups radiologically. The unstable group 

showed one or more of the following 

factors: low mean Hounsfield units (30HU), 

spotty calcification (<3mm), positive 

remodelling index>1.05, increase plaque 

burden above 69%, heterogeneous 

attenuation, soft or mixed (30-60) and (61-

149)composition and positive Napkin ring 

sign. The stable group did not show any of 

these factors. 

Clinical Follow up for comparison:  

After a year of clinical Follow up to 

both groups patients were classified 

clinically into stable and unstable groups and 

their clinical data was compared to their 

radiological data. 

Clinically  Stable patients showed 

atypical chest pain and stable angina (class I 

angina; anginal pain with prolonged effort 
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relieved by rest and class II angina; mild 

inadequacy of normal daily activity)The 

clinically unstable group consist of patients 

with class III angina; severe inadequacy of 

ordinary daily activity and class IV; chest 

discomfort on any daily activity, and 

patients with major adverse cardiac events 

(non-ST segment elevated myocardial 

infarction NSTEMI or STEMI) that relieved 

medically (diagnosed by the referring 

doctor, follow up discharge card, or patients 

admitted to coronary care unit). 

Statistical analysis: 

Statistical analysis was performed using 

MedCalc statistical software for Windows 

(MedCalc Software, Mariakerke, 

Belgium).  Data for continuous variables 

were expressed as either median, 

interquartile range and range or mean ± 

standard deviation and as both number and 

percentage for categorical data. Mann – 

Whitney and the independent-samples T-test 

were used to evaluate the differences in 

quantitative variables when the data was not 

normally and normally distributed 

respectively. Categorical data were 

evaluated using the Chi-squared test. 

Receiver operator characteristic (ROC) 

curve analysis was performed to determine 

the diagnostic accuracy of the various 

variables in distinguishing the different 

groups. The diagnostic accuracy of all 

variables was evaluated in terms of 

sensitivity, specificity, positive predictive 

value (PPV), negative predictive value 

(NPV), and area under the ROC curve 

(AUC). For all tests all P values were two-

tailed and a P-value <0.05 was considered 

significant. 

 

 

 

RESULTS: 

 The study included 46 patients: 16 were 

with stable coronary artery disease and 30 

were with unstable coronary artery disease, 

34 were males while 12 patients were 

females. The mean age population was 56.6 

± 7.71 years. In comparing results obtained 

radiologically with clinical follow-up 

Remodeling index was higher in the unstable 

group with a median of 1.4. As well as the 

plaque burden which was also higher in the 

unstable group. Plaques in the unstable 

clinical group also showed low hounse field 

units while the stable group showed a lot 

higher hounse field units. There was not any 

association between neither Stability nor the 

degree of stenosis. The study showed that 

Napkin ring sign and plaque attenuation 

pattern both had the largest AUC followed 

by plaque-type and finally spotty 

calcifications. However, Napkin ring sign 

and plaque attenuation pattern were better 

than spotty calcifications in the differentia-

tion of unstable and stable plaques. No 

significant difference was seen between the 

AUCs of plaque-type and spotty 

calcifications.  

Performance of the various parameters 

(plaque attenuation pattern, spotty 

calcification napkin ring sign and the type of 

the plaque; soft/mixed versus calcific) in the 

differentiation of unstable plaques from 

stable plaques, the number of true positive 

(TP), true negative (TN), false positive (FP), 

and false-negative (FN) cases, as well as the 

calculated sensitivities, specificities, positive 

predictive values (PPV), negative predictive 

values (NPV), accuracies, the area under 

curves (AUC) and their associated P values 

of all parameters, are listed in Table 1.
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Table (1) 
 

Parameter TP TN FP FN Sensitivity Specificity PPV NPV Accuracy AUC P-value 

Plaque att. 

Pattern 

18 16 0 12 60% 100% 100% 57.1% 73.9% 0.80 <0.0001 

Plaque type 

soft/mixed 

vs calcific         

26 10 6 4 86.7% 62.5% 81.3% 71.4% 78.3% 0.75 0.0004 

Spotty 

calcificatio

ns 

8 16 0 22 26.7% 100% 100% 42.1% 52.2% 0.63 0.001 

Napkin ring 

sig n 

18 16 0 12 60% 100% 100% 57.1% 73.9% 0.80 <0.0001 

 

To arrange the variables according to 

their diagnostic performance in the 

differentiation of unstable plaques from 

stable plaques, the area under their ROC 

curves were compared. Napkin ring sign and 

plaque attenuation pattern both had the 

largest AUC followed by plaque-type and 

finally spotty calcifications (Figure 1). 

Though the AUCs of plaque attenuation 

pattern and napkin ring sign were greater 

than that of plaque-type, no significant 

difference was found between their 

respective AUCs indicating that the 

diagnostic performance of these parameters 

did not differ significantly. However, the 

AUCs of Napkin ring sign and plaque 

attenuation pattern were significantly greater 

than the AUC of spotty calcification 

indicating that Napkin ring sign and plaque 

attenuation pattern were better than spotty 

calcifications in the differentiation of 

unstable and stable plaques. No significant 

difference was seen between the AUCs of 

plaque-type and spotty calcifications Details 

of the pairwise comparisons of all ROC 

curves and their statistical significance are 

listed in Table 2.  

 

 

 

 

 

 

 

 

 

Figure 1: Receiver operating characteristic curve analyses. The specificity and sensitivity of using 

plaque attenuation pattern, spotty calcification, napkin ring sign and the type of the plaque; soft/mixed 

versus calcific in the differentiation of unstable plaques from stable plaques were compared. Plaque 

attenuation pattern and napkin ring sign had equal AUCs and no significant differences were seen 

between either of their AUCs and that of plaque-type or between the AUC of plaque-type and spotty 

calcifications, yet the AUCs of plaque attenuation and napkin ring sign were significantly greater than 

the AUC of spotty calcifications. 
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Table 2: Difference between the ROC curves of all parameters and their statistical significance 

Spotty 

calcifications 
Type of plaque Napkin ring sign 

Plaque att. 

pattern 

 

P-value Diff 
a
 P-value Diff 

a
 P-value Diff 

a
 

P-

value 
Diff 

a  

0.010 (S) 0.167 
0.469 

(NS) 
0.054 

1.000 

(NS) 
0.000 

- - 
Plaque att. Pattern 

0.010 (S) 0.167 
0.469 

(NS) 
0.054 - - 

- - 
Napkin ring sign 

0.146 

(NS) 
0.112 - - - - 

- - 
Type of plaque 

a
difference between the ROC curves 

 

 

Figure 2:  male patient 64-year old smoker and hypertensive. Findings: Lad the proximal lad shows an 

eccentric faintly calcified vulnerable plaque (as it shows napkin ring sign & spots of calcification) 

causing mild stenosis. The rest of the LAD & its branches show mild atherosclerotic changes with no 

significant stenosis. 

 

Figure3: male patient 70-years old smoker with high lipid profile. Findings: A long tortuous artery that 

reaches the apex. The LAD supplies two diagonal branches (D1 is an early branch) and many septal 

perforators. The mid LAD shows an eccentric non-calcified vulnerable plaque (as it shows positive 

remodelling and the average attenuation of the fibro-atheromatous core is less than 30 HU) causing 

mild stenosis, followed by a long superficial myocardial bridge with non-significant calibre 

attenuation (its length =23 mm, its depth = 1 mm). The rest of the LAD and its branches (more noted 

at the D1) show mild atherosclerotic changes with no significant stenotic lesions. 
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Figure 4: Male smoker patient 69-year-old with Hypertension findings: Co-dominant artery that 

supplies an early small high lateral, three OM branches and a PLA & small PDA. The distal LCX after 

the origin of the OM3 shows a long 15 mm eccentric non-calcified vulnerable plaque (as it shows 

marked positive remodeling & the mean attenuation of the atheromatous core is less than 30HU) 

causing moderate to severe stenosis, followed by significant stenosis. and its branches show mild 

atherosclerotic changes with no significant stenosis. 

 

DISCUSSION:  

 Computed Tomography Coronary 

Angiography (CTCA) is a promising non-

invasive imaging modality, which permits 

the identification of HRP, including spotty 

calcifications, low HU attenuation plaques 

and napkin-ring sign
3
.  

In this study, the number of males was 

significantly higher than the number of 

females denoting that males are more prone 

to CAD. This was also revealed in a study 

done by 
4
 revealed that men traditionally 

have a higher prevalence of CAD.  

Smokers were more prevalent in the 

unstable group in comparison to non-

smokers (P = 0.004). This was similar  

research in the 1950 by
5
 reported a strong 

association between cigarette smoke 

exposure and heart disease. Persons who 

consume more than 20 cigarettes daily have 

a 2- to 3-fold increase in total heart disease.  

There was a significant association 

between hypertension and plaque stability 

where hypertensive patients were prevalent 

in the unstable group as opposed to 

normotensive patients which were equally 

prevalent in both groups (P = 0.008). A 

study by
6
 mentioned that high blood 

pressure is a major modifiable risk factor for 

all clinical manifestations of CAD.  

There was also a significant association 

between hyperlipidemia and plaque stability 

where hyperlipidemic patients were 

prevalent in the unstable group as opposed 

to non – hyperlipidemic patients which were 

more prevalent in the stable group (P = 

0.004). This highlights the underlying role of 

these chronic medical conditions in CAD. 

These results were similar to research done 

by 
7
 which mentioned that diagnosing and 

managing hyperlipidemia as a way to 

prevent cardiovascular disease (CVD) is a 

common activity for primary care 

physicians.  

In this study patients „ ages ranged from 

41 to 74 years old. This age group was 

similar to the National Heart, Lung, and 

Blood Institute Trusted Source, which 

mentioned that the risk for women increases 

at age 55. The risk for men increases at age 

45. And most of the cases in this research 

were between the same age group. 

 Besides, there was no significant 

association found between diabetes, obesity 
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Positive family history and plaque stability 

(P = 0.31) as well as the non-significant 

association found between family history of 

CAD and plaque stability (p = 0.87). This 

was different from 
5
 research of risk factors 

in which she mentioned that diabetes and 

obesity are risk factors for CAD 

The HRP criteria proposed for 

investigation in this study were the napkin-

ring sign (NRS), the positive remodelling, 

plaque composition and the spotty 

calcifications (SC) with heterogeneous 

attenuation pattern measured by plaque „area 

ROI‟ (region of interest) or by „pixel lens‟ 

screening techniques 
8
. 

NRS is a result of the difference in CT 

value between a lipid-rich necrotic core (i.e., 

the central low-density area) and the fibrous 

plaque tissue or thin fibrous cap (i.e., the 

peripheral high-density rim) within a plaque, 

which explains why the plaques lacking 

NRS appeared as uniform low-density 
9
. In 

this study, 57% of the unstable plaques 

expressed positive NRS yet, the NRS was 

not detected in the remaining 43% of 

unstable plaques. On the other hand, 100% 

of the stable plaques revealed negative NRS. 

Similar results were observed in an ex-vivo 

study done by
10

 revealed that NRS plaques 

have outstanding specificity and low 

sensitivity (98.9%, 24.4%, respectively) in 

predicting plaques with a large necrotic core, 

a key feature of rupture-prone TCFA‟s.  

The plaque CT values in this study 

showed that the unstable group had much 

lower CT values than the stable group. The 

median plaque attenuation of the unstable 

plaques (57.04 HU) was much lower than 

that of the stable plaques which in most 

cases was calcified (578 HU). Some overlap 

might exist between stable and unstable 

groups. These values are comparable to the 

values measured by
11

 whose results of a 

previous ex vivo coronary artery study 

revealed that the mean CT density of “lipid-

rich” or “soft” plaques was 14–49 HU and 

the mean attenuations within “fibrous” or 

“dense” lesions were between 70 and 104 

HU. The variance of plaque CT values might 

be explained by the following facts: the CT 

value of plaques was highly dependent on 

slice width; the inclusion criteria in various 

studies had no uniform standards, and 

different coronary plaque-related studies 

used different CT scanners. This might 

provide an important reference with high 

accuracy to differentiate unstable plaques 

from stable plaques in the clinical setting. 

Other prospective clinical trial 

organized by Otsuka et al., (2016) revealed 

that the optimal combined threshold of the 

NRS and/or the plaque CT value ≤53 HU 

may be a good indicator to predict the 

unstable plaques in patients with CAD
11

. 

Coronary CTA is also used to calculate 

the remodelling index. This index is 

“calculated as the vessel cross-sectional area 

at the level of the maximal stenosis divided 

by the average of the proximal and distal 

reference sites” cross-sectional areas 
8
. In 

this study, no significant difference was 

found between the remodelling index in both 

groups (P = 0.49). In the stable group the 

remodelling index ranged from 1.02% - 

1.52% with a median of 1.25% while in the 

unstable group, the remodelling index 

ranged from 0.86% - 2.78% with a median 

of 1.4%. Remodelling index was higher in 

the unstable patient group but not significant 

(due to the high prevalence of calcified and 

mixed plaques with predominate calcified 

portions that were usually associated with 

positive remodelling. Those findings agreed 

with what was suggested by 
12

 who stated 

that remodelling index was higher in patients 

who had experienced major adverse cardiac 

events but no significant predictive due to 

inclusion of calcified nodules which appear 

larger on CTA (positive remodelling). 

A clinical trial by
13

 aiming to determine 

which HRP features are associated with 

ACS using IVUS definitions, found that all 

HRP features, except the remodelling index, 

were significantly associated with culprit 
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plaques in a univariable analysis among 207 

coronary plaques within 32 ACS patients. In 

his study, he mentioned that the remodelling 

index was the weakest predictor of ACS in 

his analysis. 

The degree of stenosis can be graded 

with coronary CTA based on guidelines 

published by the Society of Cardiovascular 

Computed Tomography (SCCT). It is graded 

as follows: minimal stenosis (<25% 

stenosis), mild stenosis (25% to 49% 

stenosis), moderate stenosis (50% to 69% 

stenosis), severe stenosis (70% to 99% 

stenosis) and occluded stenosis 
10

. 

In this study, no significant difference 

was found between the degree of stenosis in 

both groups (P = 0.29). In the stable group 

the stenosis ranged from 0.18% - 74% with a 

median of 46.5% while in the unstable 

group, stenosis ranged from 12% - 87% with 

a median of 53%. This lack of correlation 

was also observed in other studies 
9,11

.  

In the current study, there was a 

significant association between the stability 

of the plaque and the nature of the plaque 

where a significantly larger proportion of 

soft and mixed plaques were unstable as 

opposed to calcific plaques which were more 

commonly stable (P = 0.002). Cheng et al., 

(2011)
14

found similar results when 

investigating the prognostic effect of plaque 

composition on the 5-year mortality rate 

based on suspected CAD patients.  Morise 

clinical score, a simple clinical risk score, 

for the assessment of CAD showed that the 

majority of patients with calcified plaques 

are of low to intermediate pretest risk for 

CAD.  

Coronary artery calcium score offers 

additional prognostic information but only in 

patients with intermediate to high CACS 
15

. 

In the present study, the CACS did not 

influence the stability of the plaque.  

Bittencourt et al., (2014)
16

mentioned 

that among patients with nonobstructive 

CAD, those with extensive plaque burden 

experienced a higher rate of cardiovascular 

death or myocardial infarction, comparable 

with those who have non-extensive plaque 

burden.  

In this study, the plaque burden was 

obtained by calculating the ratio of lesion 

plaque area then subtracting the lesion 

lumen area. The stable group had a lower 

plaque burden (0.26 – 0.79, median 0.54) 

than the unstable group (0.39 – 0.91 median 

0.65), especially those patients with more 

than one plaque who had relatively high 

plaque burdens. The PROSPECT trial 

concluded that the strongest predictor of 

future events was plaque burden ≥70%. 

Similar results were obtained by using CT 

attenuation based tissue characterization 
10

. 

The attenuation pattern is used to 

categorize NCP as homogeneous or 

heterogeneous. Heterogeneous plaques are 

those with two regions or more with 

different attenuations values, while 

homogeneous plaques don‟t show any visual 

differentiation. Heterogenous plaques are 

further classified from cross-sectional 

images, heterogeneous plaques with NRS 

and ones without.  

In the current study, the different types 

of plaques in both groups were studied. 

There was a significant association between 

the stability of the plaque and the attenuation 

pattern of the plaque where heterogeneous 

plaques were always unstable as opposed to 

homogenous plaques which could be stable 

or unstable (P = 0.0001). 

Spotty calcification is another indicator 

for „vulnerable plaques. As. Several 

histological studies have shown that 2–7% 

of sudden death cases had calcified nodules.  

Intra-plaque microcalcifications are thought 

to destabilize plaques and promote plaque 

rupture. In this study, there was a significant 

association between the presence of spotty 

calcifications within the plaque and the 

stability of the plaque where 100% of the 
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patients with spotty calcification had 

unstable plaques (P = 0.025).  

Van Velzen et al., (2011)
17

 found that 

small spotty calcifications were noticed 

more in cases with TCFA‟s when compared 

to large spotty calcifications (31% vs. 9%; 

P<0.05). These results reinforced the 

suggestion, that small calcified nodules are 

markers of high-risk plaques. 

In this study, most of the plaques noted 

were located in the LAD (32 plaques). 

Consistently, these findings are in line with 

the study done by Taruya et al., (2020)
18

 as 

they reported that plaques were more 

prevalent at the LAD especially at its 

proximal segment. 

Conclusion: 

MDCT is a great noninvasive option for 

characterization of coronary atheromatous 

plaque it can quantify; and, to a certain 

extent, characterize coronary atherosclerotic 

plaque. It can predict and so prevent ACS. 

Imaging findings associated with vulnerable 

plaque include spotty calcification, presence 

of napkin ring sign low mean Hounsfield 

units heterogenous attenuation soft tissue 

plaque composition as well as positive 

remodelling. All these factors had a lot of 

contribution in predicting plaque 

vulnerability thus facilitating a more rapid 

medical action. 
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 تصنيف أنواع ترسبات الشرايين التاجية باألشعة المقطعية متعددة المقاطع 

 

ٌضداد خطش اإلصبثخ ثأيشاض انمهت ٔاندٓبص انذٔسي ثذسخخ كجٍشح ثغجت غجٍؼخ انحٍبح انؼصشٌخ ، ٔاسرفبع : ةمدقملا 

 . انغكشي ، ٔاسرفبع انذٌْٕ ، ٔظغػ انذويؼذل انزذخٍٍ ، ٔاإلصبثخ ثأيشاض 

ثًب ٌزؼذي   ٪٧٢ٔغجمبً ألحذس رمبسٌش انصحخ انؼبنًٍخ ػٍ يصش ، فإٌ حبالد انٕفبح ثغجت أيشاض انمهت رمذس ثُحٕ 

ػٍ يؼذنٓب فً انثالثٍٍ عُخ   ٪١٢١يؼذل ٔفبح يشظً اإلنزٓبة انكجذي انٕثبئً ثڤٍشط )عً( ، ْٔزِ انُغجخ انًشرفؼخ رفٕق 

 شح .األخٍ

انٓذف يٍ انشعبنخ اٌعبذ دٔس االشؼخ انًمطؼٍخ ثالثٍخ االثؼبد فى رشخٍص خهطبد انششاٌٍ انزبخٍخٔرحذٌذ ارا  :الهدف

 كبَذ خهطّ يغزمشِ او غٍش يغزمشِ ْٔكزا َغزطٍغ اٌ َجذا انؼالج يجكشا َٔزدُت انًعبػفبد 

 ٌ يٍ خهطبد فً انششٌبٌ انزبخٍخ .يشٌط ٌؼبَٕ ٦٤نمذ لًُب ثذساعخ  : جالعلا قرطوالمرضى 

يشٌط ٌؼبَٕا يٍ خهطخ يغزمشِ  ١١يشٌط ٌؼبَٕا يٍ خهطخ غٍش يغزمشِ ٠٣ٔيشٌط ٔخذ اٌ  ٦٤يٍ ثٍٍالنتائج: 

يى فً انحدى ٠ٔلذ ٔخذَب اٌ يؼظى اندهطبد انغٍش يغزمشِ ركٌٕ شكهٓب غٍش يزدبَظ ٔرحزٕي ػهً دٌْٕ ٔركهغبد صغٍشِ 

لم فً اندهطّ انغٍش يغزمشِ ايب اندهطّ انًغزمشِ فزكٌٕ نٓب كثبفّ ػبنٍّ ٔركٌٕ يزدبَغّ ٔيهٍئّ كًب اٌ كثبفخ اندهطخ ركٌٕ ا

ثبنزكهظ ثذاخم .ٔثؼذ انًمبسَخ َزبئح االشؼّ انًمطؼٍخ ثبنحبنّ انًشظٍّ ثؼذ يزبثؼّ انؼٍبٌ نًذح ػبو ٔخذ اٌ َغجّ انذلّ ػبنٍّ 

 غّ ٔارا كبَذ اندهطّ رحزٕي ػهً دٌْٕ خذا فًٍب ٌزؼهك ثحدى انزكهظ ٔردبَظ اندهطّ ثؼذ انصج

 دٔس يٓى فى رٕصٍف خهطخ انششاٌٍٍ انزبخٍخ . باالشؼخ انًمطؼٍخ نٓالخالصة: 

 

 

 


