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Scan Parameters 

 X-ray Tube Voltage 

(kVp)  

 X-ray Tube Current 

(mA) 

 Scan Time (s) 

 Slice thickness or 

Collimation (mm)  

 Table Speed (mm/rot) 

or Feed per 360 rotation 

 Pitch 

 Interpolation Process 

 Increment (mm) 







10mm P1 

10mm P2 

30

s 

30s 

More Coverage in 

the same time with 

extended Pitch!! 

Pitch 2 covers  

2x 

distance as Pitch 1 





Scan Range = 300mm 

10mm P1 
10 mm/s 

10mm P2 
20 mm/s 

30s 15s 

Cover the same volume in shorter time with extended Pitch 



Profile: 

Slice Sensitivity Profile ( SSP ) 



Conventional 



SSP 

conventional 



MSCT 



Profile: 



2PITCH  1PITCH  

Pitch 2 scanning produces a broader image thickness 

Pitch 2 scanning does not increase image noise 

30% increase in  

image thickness 

with Pitch 2  



Pitch & Slice Profile 



MSCT Interpolation: 

 





 LI 180 

 

 

 Interpolation: 

 LI 360 



To reduce artifacts due to table motion during spiral scanning, 

we use a special reconstruction process called INTERPOLATION 

  Interpolation 

 Converts volume data into slice 

images 

Interpolation  Algorithm 



180 

360 



 

Wide  Algorithm 

 

Slim  Algorithm 

2 x 360°  
= 720° 
raw data 

2 (180+52) 

= 464° 
raw data 

Wide algorithm produces a broader image thickness 

Wide algorithm uses more raw data => less image noise 



Slim vs Wide – SSP Comparison 

Slice Profile    Slim      %Broaden    Wide     %Broaden 

Pitch One      5.0 mm        0          6.3 mm       26 

Pitch Two     6.5 mm       30          10.8 mm     116 



Slice Sensitivity Profile ( SSP ) 
SSP describes the effective slice thickness  of 

an image and to what extent anatomy within 

that slice contribute to the signal 

SSP 

RESOLUTION 

All points within the 

slice contribute equally 

& points outside of the 

slice do not contribute 

to the image at all . 

Image signal 

Ideal SSP 

Z-axis 

(mm) 

Collimation = 

width of x-ray 

beam =slice 

profile 



Slice Profile (SP) 

Effective slice thickness of an image  

Slice Profile  Resolution 

Factors  influencing  Slice Profile 

•  Collimation 

•  Pitch 

•  Interpolation algorithm (360° or 180°) 



Factors influencing SSP 

•Collimator width 

        collimation =>          SSP 

Spiral CT 

•Table speed or Pitch 

•Interpolation Algorithm 

=> mathematical process required to 

reconstruct axial images from the spiral 

volume data set 



WIDE 
720 degree 

More photons 

SLIM 
464 degree 

Less photons 

   SSP 
   Spatial 

   resolution 

SSP 
Spatial 

resolution 

Smoother image Noisier image 



Slim - Advantages 

•Improved Z – Resolution 

•Reduced partial volume artifacts 

•Slim + extended Pitch 

Longer coverage 

Same coverage with shorter scan 

time or thinner slices 

Less radiation dose 



Wide - Advantages 

•Noise Reduction 

Smoother image 

Useful for scanning huge patient 

Only for scanning at  

Pitch One 



Slice Profile Comparison 

CCoolllliimmaattiioonn  

55..00  mmmm  
WWiiddee  

IInntteerrppoollaattiioonn  
SSlliimm  

IInntteerrppoollaattiioonn  

PPiittcchh  11..00  66..33  mmmm  55..00  mmmm      

%%  BBrrooaaddeenneedd  2266  00  

PPiittcchh  22..00  1100..88  mmmm    66..55  mmmm  

%%  BBrrooaaddeenneedd  111166  3300  
 

 



 Lesion         smaller than 1cm  SCAN RANGE = 150mm 

 10/10/10  

(15s) 
 5/10/5  

(15s) 

 Slice Profile = 10mm  Slice Profile = 6.5mm 

Optimizing the Scanning Parameters 



Smallest Possible Effective Slice Thickness 

Scan Length (mm) 

Scan Duration (s) 

Table Speed 
(mm/s) 

Smallest 
Collimation  

(mm) 

Scan Duration 
Depends on the scan length & patient’s  
breath-hold compliance 

Table Speed 
Pitch Factor 

1 < Pitch < 2 
 to cover the whole volume in one 

breath-hold 




