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•  	
  Coronary	
  CTA	
  allows	
  for	
  reliable	
  non-­‐invasive	
  assessment	
  of	
  CAD	
  1	
  	
  

•  	
  Characteriza?on	
  of	
  atherosclero?c	
  plaques	
  with	
  coronary	
  CTA	
  has	
  high	
  prognos?c	
  value	
  

regarding	
  future	
  CV	
  events	
  2	
  

•  	
  (Automated)	
  plaque	
  characteriza?on	
  is	
  dependent	
  on	
  acquired	
  CT	
  image	
  quality	
  3	
  

Coronary	
  CT	
  Angiography	
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Coronary	
  segmenta?on	
  

Coronary segmentation 
hampered by excessive noise 

Filtered	
  back	
  projec?on	
  reconstruc?on	
  (FBR)	
  

Itera?ve	
  model	
  reconstruc?on	
  (IMR)	
  

BMI	
  =	
  38	
  kg/m2	
  

Hybrid	
  itera?ve	
  reconstruc?on	
  (HIR)	
  



4	
  

Aims	
  

I.  To	
  assess	
  the	
  qualita?ve	
  and	
  quan?ta?ve	
  image	
  quality	
  parameters	
  

of	
  coronary	
  CTA	
  datasets	
  reconstructed	
  with	
  FBR,	
  HIR	
  and	
  IMR	
  

techniques	
  	
  



Methods	
  

Image	
  quality	
  assessment	
  	
  

•  Qualita?ve	
  and	
  quan?ta?ve	
  image	
  quality	
  parameters	
  

•  Proximal	
  and	
  distal	
  coronary	
  segments	
  

RCA 

LAD 

LCX 

•  52	
  consecu?ve	
  pa?ents	
  referred	
  to	
  coronary	
  CTA	
  	
  

(39	
  male;	
  mean	
  age:	
  64.7	
  ±	
  9.3	
  yrs;	
  BMI:	
  28.5	
  ±	
  5.6	
  kg/m2)	
  

•  256-­‐slice	
  CT	
  (Philips	
  Brilliance	
  iCT)	
  used	
  for	
  data	
  acquisi?on	
  

•  Datasets	
  reconstructed	
  with	
  FBR,	
  HIR	
  and	
  IMR	
  technique	
  

•  Pa?ents	
  excluded	
  with	
  a	
  heart	
  rate	
  >60	
  bpm	
  

5	
  



1 = non diagnostic 
2 = moderate 
3 = good 
4 = excellent 

0 = non-significant  
1 = minor blooming, clear lumen 
2 = severe blooming, lumen not definable 

1 = severe noise 
2 = above average 
3 = average noise 
4 = negligible noise 

0 = non-definiable lumen 
1 = 50% of the lumen obscured 
2 = minor artifact, definiable lumen 
3 = clear lumen 
4 = excellent 

Qualita?ve	
  image	
  quality	
  assessment	
  

Overall image quality 	



Calcification related blooming artifacts	



Image noise	



Image sharpness	



1	
   2	
   3	
   4	
  

0	
   1	
   2	
  

1	
   2	
   3	
   4	
  

1	
   2	
   3	
   4	
   5	
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Quan?ta?ve	
  image	
  quality	
  assessment	
  

Area: 2.062 cm2 

Mean: 513.605  
SD: 13.025 
 

Area: 2.062 cm2 

Mean: 512.416  
SD: 26.330 
 

Area: 2.062 cm2 

Mean: 512.307  
SD: 24.207 
 

Area: 0.064 cm2 

Mean: -67.44 HU 
SD:20.534 
 

Area: 0.064 cm2 

Mean: -65.01 HU 
SD:15.716 
 

Area: 0.064 cm2 

Mean: -69.21 HU 
SD: 41.536 
 

Area: 0.064 cm2 

Mean: 549.442 
SD:20.246 
 

Area: 0.064 cm2 

Mean: 574.212  
SD:16.335 
 

Area: 0.064 cm2 

Mean: 551.212  
SD:26.6654 
 

•  HU coronary and pericoronary fat 
•  Mean noise (SD) 
•  Contrast to noise ratio (CNR): (HUcoronary - HUpericoronary fat) / SDaorta 

FBR	
   HIR	
   IMR	
  

FBR	
   HIR	
   IMR	
  



Overall	
  image	
  quality	
  and	
  image	
  noise	
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0.9% 

45.9% 

38.7% 

14.5% 

62.9% 

7.7% 

22.8% 

6.6% 

47.1% 

43.3% 

6.4% 
3.2% 

FBR	
   HIR	
   IMR	
  

Excellent	
  
Good	
  
Moderate	
  
Non-­‐diagnos?c	
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0,4% 

39,5% 

41,5% 

18,6% 

3,2% 

88,1% 

8,5% 

84,2% 

15,8% 

	
  FBR	
   HIR	
   IMR	
  

Negligable	
  noise	
  
Average	
  noise	
  
Above	
  average	
  
Severe	
  noise	
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Image	
  sharpness	
  and	
  blooming	
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50%	
  of	
  the	
  lumen	
  obscured	
  
Minor	
  ar?facts,	
  definable	
  lumen	
  
	
  Clear	
  lumen	
  

Non-­‐definable	
  lumen	
  

Excellent	
  

4.9%	
  

13.2%	
  

32.5%	
  

46.6%	
  

2.8%	
  

3.4%	
  
5.8%	
  

25.6%	
  

51.8%	
  

13.4%	
  

3.2%	
  

7.5%	
  

41.8%	
  

47.1%	
  

	
  FBR	
   HIR	
   IMR	
  

No	
  blooming	
  

Minor	
  blooming	
  

Severe	
  blooming	
  

65.4%	
  

10.3	
  %	
  

24.3%	
  

66,4%	
  

9,3%	
  

60,7%	
  

8,4%	
  

30,8%	
  
24.3%	
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Quan?ta?ve	
  image	
  noise	
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Reconstructoin	
   Noise	
  (SD)	
   p	
  

FBR	
   42.1	
  ±	
  10.7	
   <0.001	
  

HIR	
   28.7	
  ±	
  7.2	
   <0.001	
  

IMR	
   12.9	
  ±	
  2.7	
   <0.001	
  

	
  FBR	
   HIR	
   IMR	
  

Im
ag
e	
  
no

ise
	
  

Friedman test, post-hoc test	
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Proximal	
  and	
  distal	
  CNR	
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Reconstruc?on	
   Prox.	
  segment	
  CNR	
   Dist.	
  segment	
  CNR	
   p	
  

FBR	
   17.4.1	
  ±	
  5.8	
   16.2	
  ±	
  5.0	
   <0.001	
  

HIR	
   25.3	
  ±	
  8.4	
   23.5	
  ±	
  7.4	
   <0.001	
  

IMR	
   54.2	
  ±	
  12.0	
   55.2	
  ±	
  12.4	
   <0.001	
  

	
  FBR	
   HIR	
   IMR	
  
CN

R	
  

CN
R	
  

	
  FBR	
   HIR	
   IMR	
  

Friedman test, post-hoc test	
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Conclusions	
  

• IMR	
  leads	
  to	
  significantly	
  improved	
  image	
  quality	
  and	
  

decreased	
  image	
  noise	
  in	
  coronary	
  CTA	
  as	
  compared	
  

to	
  HIR	
  and	
  standard	
  FBR	
  

	
  

• IMR	
  increases	
  CNR	
  both	
  in	
  the	
  proximal	
  and	
  distal	
  

coronary	
  segments	
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