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Abstract 

Post-procedure myocardial injury/infarction following percutaneous coronary mediation (PCI) is regular in clinical 

practice and is showed by the rise of heart biomarkers, for example, creatinine kinase or cardiovascular troponin. to show 

that focused energy plaques on non-contrast T1-weighted MRI imaging may mirror the potential for plaque weakness on 

IVUS evaluation, and that focused energy plaques may assume a critical part in foreseeing the frequency of postprocedural 

myocardial injury. This is a forthcoming non-randomized relative investigation was led on 55 patients with ongoing stable 

angina. Patients were exposed to coronary MRI with non-contrast T1-weighted imaging. They were chosen from 

cardiovascular medication office, Faculty of Medicine, Benha University, Egypt, Saudi German Hospital, Jeddah, and 

Saudia Arabia during the time frame from September 2018 till March 2020. There was no huge contrast among IVUS and 

MRI discoveries with respect to IVUS brings about negative and positive MRI patients (P>0.05). The affectability and 

particularity of MRI-HIP in foreseeing moderate were 75% and 51.16%, separately. Additionally, the affectability and 

particularity of IVUS low weakening in foreseeing moderate stream were 75% and 59.53%, separately. Our examination 

reasoned that, underlying coronary patency upon demonstrative angiography is altogether connected with quick post PCI 

TIMI stream. Additionally, MRI appraisal of coronary plaques reflecting structure encourages more exact danger 

delineation and forecast of PMI after elective PCI in stable CAD patients. Further investigations are expected to explain the 

coronary plaque qualities addressing HIP on non-contrast T1WI. 
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1. Introduction 

Post-methodology myocardial injury/ localized 

necrosis following percutaneous coronary mediation 

(PCI) is normal in clinical practice and is showed by the 

height of heart biomarkers, for example, creatinine 

kinase or cardiovascular troponin. [1] Troponin I height 

after elective PCI is successive and related with 

dynamically higher death rates at 1 year. A cutoff 

estimation of more than or equivalent to multiple times 

the 99th percentile, presently characterized as myocardial 

injury, give off an impression of being a considerably 

more critical indicator of this result, even in lower hazard 

subgroups. [2]  

Atherosclerosis imaging incorporates an 

armamentarium of set up and trial radiological 

techniques and modalities. Extensively, these procedures 

can be utilized to distinguish anatomic and physiological 

outcomes of long-standing atherosclerosis, to give detail 

on plaque arrangement and sub-atomic movement, and to 

appraise biomechanical stresses acting inside the blood 

vessel framework. Together these strategies give 

proportions of infection seriousness, which are 

imperative to regular clinical practice and cardiovascular 

exploration. [3]  

Throughout the decade, intravascular ultrasound 

(IVUS) has been utilized as an essential obtrusive 

instrument for coronary plaque appraisal, using its 

prevalence over coronary aluminography (i.e., coronary 

angiography). With a pivotal goal of 150 to 250um and a 

horizontal goal of 250um, a few discoveries of weakness 

have been recognized. Notwithstanding traditional dark 

scale IVUS, new age of IVUS are accessible. [4] 

Intravascular ultrasound elastography and paleography 

have additionally been utilized to describe the pressure 

strain relationship on coronary veins and plaques. Like 

ultrasound optical portrayal of atherosclerotic plaque 

may give data about lipid creation of high-hazard 

plaques. Angioscopy has reliably exhibited a relationship 

between yellow plaque tone and danger plaques 

including those causing MI. [5]  

Attractive Resonance Imaging (MRI), gives high 

spatial and transient goal and has the benefit of 

consolidating anatomic, utilitarian and sub-atomic 

imaging in an across the board approach. Its delicate 

tissue contrast empowers to recognize the significant 

segments of atherosclerotic plaques and permits hazard 

definitions dependent on plaque creation regardless of 

the level of stenosis. [6] This planned non-randomized 

similar preliminary investigation was done to show that 

extreme focus plaques on non-contrast T1-weighted MRI 

imaging may mirror the potential for plaque weakness on 

IVUS appraisal, and that focused energy plaques may 

assume a critical part in foreseeing the rate of 

postprocedural myocardial injury. 

 

2. Patients and Methods 

This is a planned non-randomized similar 

investigation was led on 55 patients with ongoing stable 

angina. Patients were exposed to coronary MRI with 

non-contrast T1-weighted imaging. They were chosen 

from cardiovascular medication division, Faculty of 

Medicine, Benha University, Egypt, Saudi German 

Hospital, Jeddah, and Saudia Arabia during the time 

frame from September 2018 till March 2020. Among 

them, three patients who didn't go through PCI and two 

patients whose picture nature of T1WI was poor (each 
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with one coronary vein) were prohibited. Consequently, 

76 coronary plaques from 50 patients (76 injuries) were 

broke down in this examination.  

Moral thought: All members were marked a 

composed educated assent that clarified the point of the 

investigation before the examination inception, after 

endorsement of moral board of trustees in Faculty of 

Medicine, Benha University, Egypt.  

All patients remembered for the investigation were 

chosen by the consideration and prohibition standards:  

Incorporation measures: Patients with ongoing 

coronary syderomes in whom huge coronary supply 

route stenosis (> 70%) was analyzed on obtrusive 

coronary angiography, patients were exposed to coronary 

MRI with non-contrast T1-weighted imaging, 

additionally, when patient had in any event one focused 

energy plaque, he/she was ordered into the focused 

energy gathering.  
 

2.1. Exclusion models  

Patients with injury with extreme calcification by a 

visual gauge of coronary angiogram, Patients with renal 

debilitation characterized as creatinine of 1.3 mg/dl or 

more or glomerular filtration pace of 60ml/min or less, 

Pre-procedural white platelet tallies 9.5 × 106 for each L, 

patients with persistent all out coronary course 

impediment, patients with past coronary stents or 

sidestep unites, patients with left fundamental infection 

and sentence structure score of at least 32, patients with 

multivessel illness with diabetes, left ventricular 

brokenness or punctuation score of at least 22, patients 

with MRI non-viable pacemakers or implantable 

cardioverter defibrillator and patients with claustrophia.  
 

2.2. All patients remembered for this examination 

were exposed to the accompanying  

Full history taking included: individual history, 

previous history, family ancestry and clinical history 

taking, Clinical assessment included: Blood pressure, 

heartbeat, temperature and respiratory rate, research 

center information Including: Lipid profile, Glycosylated 

HGB, Renal capacity and complete blood tally. 

Likewise, Cardiac imaging with echocardiography, CT 

coronary angiography, single photon outflow 

tomography or stress echocardiography. Also, coronary 

attractive reverberation imaging and plaque 

investigation, As well, Intravascular ultrasound picture 

securing and examination, Percutaneous coronary 

mediation methods and estimation of high-touchy 

cardiovascular troponin-T.  

2.3. Methods  

2.4. Patients were imaged with non-contrast T1-

weighted imaging inside 48hrs.  

Prior to PCI. After procurement of IVUS pictures, 

the PCI system was performed with the standard 

procedures. Sequential estimation of exceptionally 

delicate cardiovascular troponine-T was performed at 

both benchmark and 24hrs after PCI with the point of 

surveying post procedural myocardial injury, at that 

point, coronary angiography: When the patient was 

chosen for percutaneous coronary intercession double 

antiplatelet consumption with asprin 81mg/every day and 

either clopidogrel 75mg/day by day was guaranteed. 

Intravascular ultrasound: Equipment: staged cluster test 

with various fixed transducers with a common sound 

recurrence of 20 MHz (like Eagle Eye™, Philips 

Volcano, USA), Analysis of pictures: intravascular 

ultrasound quantitative and subjective examinations were 

acted in blinded way as per the American College of 

Cardiology Clinical Expert Consensus Document.  
 

2.5. For bifurcational sores the one of coming up next 

was finished  

Ordinary stenting of the significant vessel, Classical 

squash procedure comprises in the sending of the side 

brach stent. Twofold kissing pound with expansion of a 

high‐pressure expand toward the SB prior to performing 

kissing inflatable swelling.  

 

2.6. Statistical Methodology  

Information were gathered, organized, measurably 

dissected utilizing an IBM PC with Statistical Package of 

Social Science (SPSS) variant 22 (SPSS, Inc, Chicago, 

Illinois, USA). Spellbinding information were introduced 

as mean (X-), standard deviation (SD), range, and 

subjective information were introduced in the structure 

numbers and rates. Scientific insights: t test, Chi-Squared 

(χ2), Pearson connection and ROC (recipient working 

trademark) bends. Results were viewed as huge if P≤0.05 

and exceptionally critical if P ≤ 0.01. 
 

3. Results 

The mean age of the included patients was 

59.58±5.97 years. Majority of the patients (80%) were 

males. The mean BMI was 33.94±4.66 kg/m
2
 and (38%) 

of patients were smokers. Also, (92%) of the included 

patients had hypertension, and (34%) had DM, while, 

(40%) had dyslipidemia. Also, (34%) of patients had 

metabolic syndrome, as shown in table 1. 

 

Table (1) Distribution of the studied patients regarding demographic data, comorbidities. 

 

 
Studied patients   N=50 

Mean ± SD range 

Age/ year 59.58±5.97 47-72 

BMI (kg/m
2
) 33.94±4.66 25-46 

 N % 

Sex 1.2 ±0.40 1-2 

 Male 40 80.0% 

 Female 10 20.0% 
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Current Smoker 0.38±0.49 

1-3  Negative 31(62.0%) 

 Positive 19(38.0%) 

Multi vessel disease 0.62±0.49 

1-3  Negative 19(38.0%) 

 Positive 31(62.0%) 

Co morbidities.   

Hypertension 0.92±0.27 1-3 

 Negative 4 8.0% 

 Positive 46 92.0% 

Diabetes 0.34±0.48 1-3 

 Negative 33 66.0% 

 Positive 17 34.0% 

Dyslipidemia 0.4±0.49 1-3 

 Negative 30 60.0 

 Positive 20 40.0 

Metabolic syndrome 0.34±0.48  

 Negative 33 66% 

 Positive 17 34% 

 

Values are mean + SD, or N (%).        HIP: high-intensity plaque,       BMI: BMI Index  

HTN: Hypertension                            DM: Diabetes Mellitus  

While, there was statistically high significant 

difference between MRI groups regarding IVUS low 

attenuation plaque. Also, there was statistically 

significant increase among MRI positive group than MRI 

negative group regarding PMR and increase of 

Troponine (P<0.05). While, there was statistically 

significant increase among MRI negative group than the 

MRI positive group regarding troponine after PCI. There 

was high significant correlation between MRI finding 

and PMR. While, IVUS and measurement of troponine at 

baseline and after PCI didn’t show any significant 

correlations, as shown in table (2). 

Table (2) Correlation between presence of MRI high intensity plaque and HGBA1C, lipid profile, IVUS low attenuation 

 plaque, measurement of troponine and patient’s medication. 

 

 

MRI finding 

P -value X
2
 sig 

Negative 

n=23 

Mean ± SD 

Positive 

n=27 

Mean ± SD 

HGBA1C 5.78±0.69 5.904±0.89 0.094
 NS

 0.585 0.561 

Total cholesterol mg/dl 159.83±14.38 166.07±24.48 0.157
 NS

 1.075 0.288 

Triglycerides mg/dl 124.13±42.99 123.41±45.2 0.876
 NS

 0.058 0.954 

HDL cholesterol mg/dl 39.39±7.73 40.85±8.17 0.828
 NS

 0.646 0.521 

LDL cholesterol mg/dl 90.74±22.82 100.06±21.09 0.960
 NS

 1.500 0.140 

IVUS  0.49±0.50 76 (100.0%) <0.001* 0.575 

0.567  Negative 0.05±0.22 37(94.8%) 39(51.3%) <0.000 

 Positive 0.97±0.16 2(5.4%) 37(48.7%) <0.000 

PMR 1.17± 0.24 1.92±0.37 <0.000⃰ 27.719 <0.0001 

Measurement of troponine 

baseline/ ng/mL 0.03±.097 0.03±0.09 0.845
NS

 0.197 0.845 

after PCI/ ng/mL 0.104±.10 0.09±0.16 <0.031⃰ 0.851 0.399 

Increase of Troponine 0.03±0.05 0.14±0.12 <0.0001⃰⃰ 4.662 0.153 

Patient’s medication 

Statins 0.88±0.326 0.96±0.204 

0.054
NS

 0.949 0.347
 NS

  Negative 3 1 

 Positive 23 23 

Beta blocker 0.65±0.485 0.71±0.464 

0.421
NS

 0.405 0.687
NS

  Negative 9 7 

 Positive 17 17 

Oral hypoglycemic drugs 0.23±0.430 0.42±0.504 

0.166
NS

 1.408 0.166
NS

  Negative 20 14 

 Positive 6 10 
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MRI: Magnetic resonance imaging    IVUS: Intravascular ultrasound PMR: Plaque to myocardial intensity ratio. 

 

There was statistically significant increase among 

MRI negative group regarding all parameters except for 

EEM, P+M, plaque burden, remodeling index, and lipid 

area as they showed significant increase among MRI 

positive group (P<0.05). There were significant 

correlations between MRI finding and all gray scale 

IVUS and VH- IVUS parameters except for Positive 

remodeling (p>0.05), as shown in table 3.   

 

Table (3) Correlation of the presence of MRI high intensity plaque to gray scale IVUS and VH- IVUS parameters. 

 

 MRI negative 

n=38 

Mean ±SD 

MRI Positive 

n=38 

Mean ±SD 

P value T test p- value 

EEM CSA/mm 12.63±1.89 19±3.91 <0.0001⃰ 9.033 0.000 

Lumen CSA/mm 3.35±0.44 1.90±0.67 <0.003 11.124 0.000 

P + M CSA/mm 8.989±2.29 17.10±4.24 <0.0001 ⃰⃰⃰⃰⃰ 10.380 0.000 

Plaque burden% 49.08±9.61 83.26±18.19 <0.0001 ⃰⃰⃰⃰⃰ 10.238 0.000 

Remodeling index 1.07±0.24 1.27±0.24 0.001* 3.525 0.001 

Positive remodeling 0.59±0.49 0.23±0.43 

<0.001* -1.541 0.127 
 negative 24(63.15%) 14(36.84%) 

 positive 
0.69±0.47 

7(18.42%) 
31(81.57%) 

Attenuation length/ mm 2.07±2.66 5.75±3.06 <0.025⃰ 5.596 0.000 

Intracoronary thrombus 0.17±0.38 0.43±0.498 

<0.006⃰⃰ 19.862 
0.0003 

 
 negative 36(94.73%) 2(5.26%) 

 positive 
0.85±0.38 

27(71.05%) 
11(28.94%) 

VH- IVUS 

Lipid area 64.63±4.39 72.46±11.94 <0.001* -7.932 0.000 

Fibrous area 33.75±4.37 24.29±5.91 <0.001* -33.716 0.000 

Calcified area 2.53±0.87 1.62±0.84 <0.001* -4.647 0.000 

 

*: Statistically significant                      T: student t test            MRI: Magnetic resonance imaging     

VH- IVUS: Virtual histology intravascular ultrasound 

There was no significant difference between positive 

and negative post PCI myocardial injury groups 

regarding HGBA1c, lipid profile and medications. Also, 

there was no significant correlation between post PCI 

myocardial injury and HGBA1c, lipid profile, patients' 

medications (p>0.05), as shown in table 4.  

 

Table (4) Correlation of studied patients regarding occurrence of post PCI myocardial injury with the results of patients’ 

HGBA1c, lipid profile and patients' medications. 

 

 
post PCI myocardial 

injury Negative n=26 

post PCI myocardial 

injury Positive n=24 
P value T test correlation sig 

HGBA1C 5.777±0.6901 5.912±0.9186 0.138 0.593 0.085 0.556 

Total Cholesterol 163.19±24.562 163.21±15.503 0.322 0.003 0.000 0.998 

Triglycerides 

MG/DL 
114.85±36.993 133.38±49.038 0.055 1.516 0.214 0.136 

HDL cholesterol 42.23±8.406 37.96±6.849 0.499 1.960 -0.270 0.056 

LDL cholesterol 97.685±22.9203 93.700±21.6475 0.631 0.531 -0.091 0.531 

Statins 0.88±0.33 0.96±0.20 

0.054 0.949 0.136 0.347
NS

  Negative  3 1 

 positive 23 23 

Beta blocker 0.69±0.47 0.67±0.48 

0.706 0.190 -0.027 0.850
 NS

  negative 8 8 

 positive 18 16 

Oral hypoglycemic 

drugs 
0.27±0.45 0.37±0.495 

0.132 0.790 0.113 0.433
 NS

 
 negative 19 15 

 positive 7 9 
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T: student t test            Ns: non-significant       PCI: Percutaneous coronary intervention  

HGBA1C: Hemoglobin A1C              HDL cholesterol: High density lipoprotein cholesterol    

LDL cholesterol: Low density lipoprotein cholesterol.                                     

 

There was significant difference between positive and negative MRI high intensity plaque groups regarding occurrence 

of PCI related myocardial injury p<0.05. while, there was no significant correlation between them, as shown in table 5. 

 

Table (5) Correlation of the presence of coronary MRI high intensity plaque and occurrence of PCI related myocardial 

 injury. 

 

 MRI negative  Mean ±SD MRI Positive mean ±SD P value T test sig 

PCI related Myocardial Injury 0.7±0.46  

<0.031⃰ 

 

1.807 

 

0.077 

 
 Negative 

0.84±0.37 

11(44%) 
5(20%) 

 Positive 
0.56±.51 

15(60%) 
19(76%) 

 

*: Statistically significant          T: student t test            PCI: Percutaneous coronary intervention 

 

There was no critical distinction among IVUS and MRI discoveries with respect to IVUS brings about negative and 

positive MRI patients (P>0.05). The affectability and particularity of MRI-HIP in anticipating moderate were 75% and 

51.16%, individually with positive and negative prescient estimations of 71.1%, and 91.7%, separately. Likewise, the 

affectability and particularity of IVUS low lessening in foreseeing moderate stream were 75% and 59.53%, individually 

with positive and negative prescient estimations of 48.8 %, and 89.5%, separately, as demonstrated in table 6.  

 

Table (6) Correlation of the detection of coronary high intensity plaques as detected by MRI T1 weighted imaging and the 

 presence of low attenuation plaques in IVUS imaging. 

 

MRI 

IVUS 

X
2
 sig Negative 

N=18 

Positive 

N=32 

 Negative 6 18 
2.424 0.119

NS
 

 Positive 12 14 

 Negative 16 26 
0.500 0.479

NS
 

 Positive 2 6 

 

X
2
: Chi square         Ns: non-significant 

 

Table (7) Diagnostic accuracy of MRI-HIP in detecting vulnerable coronary plaque and predicting post PCI myocardial  

injury and slow flow in comparison with IVUS. 

 

 AUC P- value sensitivity specificity PPV NPV 95%CI 

MRI-HIP in detecting 

vulnerable coronary plaque 

in comparison with IVUS 

0.810 0.045 74.29% 87.8% 80% 83.9% 
(70.4 - 0.89.1) 

 

MRI high intensty plaque in 

predicting slow flow 
  75% 51.16% 71.1 91.7 

26.16 

(1.16-55.57) 

IVUS low attenuation in 

predicting 

Slow flow  

  75% 59.53% 48.8 89.5 
14.53 

(0.29-40.99) 

 

MRI-HIP: Magnetic resonance imaging high intensity plaque              

IVUS: Intravascular ultrasound                   PCI: Percutaneous coronary intervention. 

 

4. Discussion  

This forthcoming non-randomized relative 

preliminary investigation was done to exhibit that 

focused energy plaques on non-contrast T1-weighted 

MRI imaging may mirror the potential for plaque 

weakness on IVUS appraisal, and that focused energy 

plaques may assume a crucial part in foreseeing the 

occurrence of postprocedural myocardial injury. The 

investigation was led on 55 patients with persistent 

coronary conditions. Patients were exposed to coronary 

MRI with non-contrast T1-weighted imaging. They were 

chosen from cardiovascular medication division, Faculty 
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of Medicine, Benha University, Egypt, Saudi German 

Hospital, Jeddah, and Saudia Arabia during the time 

frame from September 2018 till March 2020.  

The current examination showed that the mean age 

of the included patients was 59.58±5.97 years. Dominant 

part of the patients (80%) were guys. The mean BMI was 

33.94±4.66 kg/m2 and (38%) of patients were smokers. 

Likewise, (92%) of the included patients had 

hypertension, and (34%) had DM, while, (40%) had 

dyslipidemia. Likewise, (34%) of patients had metabolic 

disorder. There was no huge connection between's MRI 

finding and all segment information and comorbidities. 

This in line with [7] who found no huge contrasts among 

HIP and no HIP gatherings in the attributes (age, sex, 

BMI, Hypertension, Diabetes mellitus, Dyslipidemia and 

Current smoker).  

The current investigation likewise showed that, 

there was no measurably critical contrast among negative 

and positive MRI finding with respect to HGBA1C, all 

out cholesterol, fatty oils, HDL and LDL cholesterol. 

Our outcomes showed no huge contrast among positive 

and negative MRI discoveries in regards to patient's 

drugs, aside from metformin, GLRA, DPP4I and 

thiazolidinedione's which showed measurably critical 

increment among positive MRI finding than negative 

MRI finding. In the equivalent line [7] found no 

genuinely critical contrast among HIP and HIP 

gatherings with respect to Medications (Aspirin, 

Clopidogrel, Statin, Beta-blocker, ACEI and additionally 

ARB and Calcium channel blocker). The relationship 

with the already mensioned medications can clarified by 

the presence diabetes as opposed to the medications 

which likewise coordinates with a deliberate 

investigation of 2,237 subjects from randomized 

controlled examinations assessing plaque movement 

because of different pharmacological treatments utilizing 

sequential IVUS, the degree of coronary atherosclerosis, 

example of blood vessel renovating and infection 

movement was thought about among DM and non-DM 

patients. It was seen that DM subjects had more broad 

atherosclerosis and complete atheroma volume (TAV) 

when contrasted with non-DM subjects (199.4±7.9 

versus 189.4±7.1 mm3, P=0.03). In spite of the presence 

of more broad infection, DM subjects had more modest 

lumen and comparable outer flexible film (EEM) 

representing more prominent percent atheroma volume 

(PAV) [(40.2±0.9) % versus (37.5±0.8) %, P<0.0001].  

Bifurcation sores are especially hard to evaluate by 

angiography alone on the grounds that covering side 

branches frequently dark the injury [8] In our 

examination, there was genuinely critical relationship 

between's quality of focused energy plaque in MRI and 

bifurcation injuries, number of influenced vessels. This 

concurred with [7] found no huge contrasts in regards to 

add up to cholesterol, fatty oil, HDL cholesterol, LDL 

cholesterol and Hemoglobin A1c. They showed that the 

lipid pool was fundamentally more prominent in the 

patients with HIP dependent on IB-IVUS appraisal. 

These IVUS discoveries would produce that HIP is 

relating with the qualities of weak plaque. Likewise, they 

theorize that coronary plaque with HIP on non-contrast 

T1WI may address weakness, including parts of an 

intraplaque discharge, a lipid-rich necrotic center, a clots 

arrangement, or a combination of these. 

Notwithstanding, the genuine reason for high-signal 

force in atherosclerotic coronary plaque on T1WI stays 

being talked about. Another examination by [9] 

uncovered that, lipid-rich necrotic carotid plaque shows a 

focused energy signal on T1WI successions, since 

intraplaque discharge regularly happens inside lipid-rich 

necrotic centers. Ongoing case report portrayed that 

coronary suctioned example with HIP on T1WI shows a 

lot of the necrotic center with overlying platelet and 

fibrin-rich clots [10]. Extra discoveries by [11] found 

that in interwall HIS sores the presence of lipid-rich 

plaques was more continuous than in non-HIS injuries, 

albeit these distinctions were not genuinely huge when 

broke down by multivariate examination [12] Therefore, 

it isn't known whether the lipids inside the 

atherosclerotic plaques were effectively smothered. 

There is expanding proof that various weak plaques with 

lipid are available inside the entire coronary tree in 

patients who experience an ACS, despite the fact that it 

very well might be a solitary restricted offender injury 

that caused the intense cardiovascular occasion. Be that 

as it may, most lipid pools don't produce HISs besides at 

the offender injury. The extent, age, and volume of 

methemoglobin dependent on the presence of weak 

complex plaques may decide the PMR esteems [13]  

A couple of clinical examinations have analyzed 

coronary plaque MRI on non-balance T1WI with 

MDCT, IVUS, and OCT. In our investigation, there was 

measurably critical relationship between's MRI finding 

with dark scale IVUS and VH-IVUS boundaries.  

The current discoveries uncovered that, affectability 

and explicitness of MRI-HIP for identifying weak 

coronary plaques characterized as low weakening plaque 

with IVUS were as 74.29% and 87.8 %, separately. This 

matches with what had been distributed by [7] 

discovered high genuinely huge distinction among HIP 

and NO HIP gatherings in regards to Gray-scale IVUS 

boundary (EEM CSA, P + M CSA, Plaque trouble, %, 

Remodeling record, Positive rebuilding, Ultrasound 

weakening, Attenuation length, Intracoronary clots, 

Lipid zone and, Fibrous region, EEM volume, P + M 

volume, Plaque trouble, %, Lipid volume). while, no 

measurably huge contrast was found with respect to 

(Lumen CSA, Calcified territory and Lumen volume, 

Calcified volume). They picked to utilize the meaning of 

HIP as coronary plaques with a PMR of ≥1.4 in this 

examination. On this premise, they identified HIP in 

36% of the coronary plaques in patients with stable 

angina pectoris. They appeared with IVUS evaluation 

that HIP was altogether connected with ultrasound 

constriction and positive renovating.  

In examination with MDCT and MR pictures of the 

coronary veins, HIP on non-balance T1WI was related 

with a high recurrence of plaque with low CT thickness 

(13), (14) detailed a normal insignificant CT thickness of 

223.2+20.7 Hounsfield units (HU) in HIP injuries, yet 



79                                  H.H.Ebaid, A.A.Elgaha, H.S.Abdelrahman, K.E.El Rabbat, M.A.Tabl and W.S.Abd El Kader 

 

Benha Journal Of Applied Sciences, Vol.(6) Issue(3) Part (1) (2021( 

9.6+20.5 HU in non-HIP sores. They likewise showed 

that coronary HIP was related with ultrasound 

constriction and vessel positive redesigning by dark scale 

IVUS. In accordance with our discoveries, [11] showed 

that HIP was related with intracoronary clots on OCT. 

Alluding to these past investigations, [15] and [11] 

coronary plaque with a PMR of.1.0 was characterized to 

be positive for HIP. [16] showed that the presence of HIP 

(plaques with a PMR of ≥1.4) on non-contrast T1WI is 

altogether connected with future coronary occasions. 

Then again, [17] showed that patients with higher 3Di-

PMR had positive vessel renovating contrasted and 

patients with lower 3Di-PMR, and patients with higher 

2D-PMR had longer weakening length contrasted and 

patients with lower 2D-PMR. Since coronary plaque 

volume and structure assume a significant part in PMI 

after elective PCI, the current 3D assessment utilizing 

non-contrast T1w imaging for coronary atherosclerosis 

may improve the exactness of anticipating cardiovascular 

occasions. To diminish the frequency of pMI and 

improve clinical results, this noninvasive preoperative 

assessment before planned PCI may encourage hazard 

separation for subgroups at high danger for pMI, who 

may then profit by concentrated pharmacological 

methodologies (e.g., statins and antiplatelet treatment) 

and utilization of channel gadgets during elective PCI 

systems. [18, 19, 20]  

With any imaging method, its most significant 

characteristics are the spatial goal needed to picture the 

sore segments and great differentiation between the 

different parts of the injuries. A few agents have detailed 

that coronary corridor HISs on T1WI is related with a 

weak plaque morphology and an expanded danger of 

future cardiovascular occasions, [16, 21,22]. The current 

investigation exhibited a high measurably huge 

expansion in presence of focused energy plaque 

identified with MRI. This is steady with [23] and [24] 

uncovered that, MR imaging innovation has arrived at an 

adequate degree of spatial goal, which permitted the 

plaque perception of huge and static corridors, for 

example, the carotids and aorta. The appearance of 

carotid plaque portrayal with non-contrast T1-weighted 

imaging (T1WI) in MR has encouraged plaque imaging 

dependent on the presence of an extreme focus signal 

(HIS) inside the blood clot or intraplaque drain brought 

about by methemoglobin T1 shortening, [25, 26]. In a 

similar setting, [11] study, coronary plaque pictures have 

been gotten while the patients were breathing 

uninhibitedly, by utilizing a three-dimensional T1WI, 

reversal recuperation, inclination reverberation procedure 

with fat-concealment. In their examination including few 

patients, they exhibited an immediate relationship 

between coronary HISs on T1WI and the presence of 

intracoronary blood clot as distinguished through OCT 

[15] revealed that the ordinary coronary HIS on T1WI 

was related with a high recurrence of IVUS-inferred low 

constriction and positive redesigning, strikingly low CT 

thickness, and transient lethargic stream marvels during 

percutaneous coronary intercession (PCI). These 

highlights appeared to address weak plaques. Also, [22] 

detailed that the HIS on T1WI accurately compared to 

the intracoronary blood clot recognized by intrusive 

coronary angiography in patients with intense 

myocardial dead tissue inside 72 h after the underlying o 

initiation. [30] 

 

5. Conclusion 

Our study concluded that, initial coronary patency 

upon diagnostic angiography is significantly associated 

with immediate post PCI TIMI flow. Also, MRI 

assessment of coronary plaques reflecting composition 

facilitates more accurate risk stratification and prediction 

of PMI after elective PCI in stable CAD patients. Further 

studies are needed to clarify the coronary plaque 

characteristics representing HIP on non-contrast T1WI.  
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