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5.1 
ROUTINE CHEST

CONTRAST:  (Omni 300)
Injection (~1mL/kgBW in 25s)
<121 lbs   (<55 kg)
55 mL  @ 2.2 mL/s

121-143   (<65 kg)_
65 mL @ 2.6 mL/s

143-187   (75 kg  default)
75 mL @ 3.0 mL/s

187-209   (>85 kg) 
85 mL @ 3.4 mL/s

>209 lbs   (>95 kg)
95 mL @ 3.8 mL/s

Delay:


Fixed delay,  30s

Alternative (if above not possible):



85 mL  @ 2.5 mL/s 



Fixed delay of 40 s


5.5 C/A/P

6.1 ABD/PEL

CONTRAST:  (Omni 350)

Injection (~1.6 mL/kgBW in 40s)
<121 lbs  (<55 kg)
88   mL  @ 2.2 mL/s

121-143  (<65 kg)
104 mL @ 2.6 mL/s

143-187  (75 kg  default)
120 mL @ 3.0 mL/s

187-209  (>85 kg) 
136 mL @ 3.4 mL/s

>209 lbs  (>95 kg)
154 mL @ 3.8 mL/s


Delay: 
70s fixed
5.8  PULMONARY EMBOLISM  (without veins)
CONTRAST:  (Omni 350)

Injection (~1.1 mL/kgBW in 16s)
Scan Time:  approx. 5 seconds

<121 lbs  (<55 kg)
65  mL  @ 4.0 mL/s

121-143  (<65 kg)
75 mL  @ 4.5 mL/s

143-187  (75 kg  default)
80 mL  @ 5.0 mL/s

187-209  (>85 kg) 
90 mL  @ 5.5 mL/s

>209 lbs  (>95 kg)
100 mL @ 6.0 mL/s

Delay: 

SmartPrep
40mA; monitoring delay 4s, ISD 2.5; 80HU 



ROI: right ventricle  



8s diagnostic delay

5.9  PULMONARY EMBOLISM WITH LOWER EXTREMITY
CONTRAST:  (Omni 350)

Injection (~2.0 mL/kgBW in 30s)
Scan Time:  approx. 5 seconds

<121 lbs  (<55 kg)
120  mL  @ 4.0 mL/s

121-143  (<65 kg)
135 mL  @ 4.5 mL/s

143-187  (75 kg  default)
150 mL  @ 5.0 mL/s

187-209  (>85 kg) 
165 mL  @ 5.5 mL/s

>209 lbs  (>95 kg)
180 mL @ 6.0 mL/s

Delay: 

SmartPrep
40mA; monitoring delay 4s, ISD 2.5; 80HU 



ROI: right ventricle  



18s  (!!)  diagnostic delay

5.11  PULMONARY EMBOLISM IN PREGNANT PATIENT
CONTRAST:  (Omni 350)

Injection (~1.2 mL/kgBW in 16s)
Scan Time:  approx. 5 seconds

<121 lbs  (<55 kg)
75 mL  @ 4.5 mL/s

121-143  (<65 kg)
80 mL  @ 5.0 mL/s

143-187  (75 kg  default)
90 mL  @ 5.5 mL/s

187-209  (>85 kg) 
100 mL @ 6.0 mL/s

>209 lbs  (>95 kg)
110 mL @ 6.5 mL/s

Delay: 

SmartPrep
40mA; monitoring delay 4s, ISD 2.5; 80HU 



ROI: right ventricle  



8s diagnostic delay

5.10  PULMONARY EMBOLISM WTH ROUTINE A/P
CONTRAST:  (Omni 350)

Injection (~1.6 mL/kgBW in ~25s)
Scan Time:
approx. 5 seconds for PE



approx. 6-12 sec. for Abdomen/Pelvis (scan time not critical for A/P)


<121 lbs  (<55 kg)
88 mL  @ 4.0 mL/s

121-143  (<65 kg)
104 mL  @ 4.5 mL/s

143-187  (75 kg  default)
120 mL  @ 5.0 mL/s

187-209  (>85 kg) 
136 mL @ 5.5 mL/s

>209 lbs  (>95 kg)
154 mL @ 6.0 mL/s

Delay: 

SmartPrep
40mA; monitoring delay 4s, ISD 2.5; 80HU 



ROI: right ventricle  



8s diagnostic delay
Prep Group Delay A/P
50s delay (for abdomen / pelvis)
3.3 NECK (soft tissue)
CONTRAST:  (Omni 350)

Injection (~1.0 mL/kgBW in 30s)
Scan Time:  approx. 4 seconds

<121 lbs  (<55 kg)
60  mL  @ 2.0 mL/s

121-143  (<65 kg)
65 mL  @ 2.3 mL/s

143-187  (75 kg  default)
75 mL  @ 2.5 mL/s

187-209  (>85 kg) 
85 mL  @ 2.7 mL/s

>209 lbs  (>95 kg)
90 mL  @ 3.0 mL/s

Delay: fixed, 40s
1.14  HEAD NECK ANGIO
CONTRAST:  (Omni 350)

Injection (~0.8 mL/kgBW in 12 seconds)
Scan Time:  approx.  
set to ~7.0 seconds

<121 lbs  (<55 kg)
50 mL  @ 4.5 mL/s

121-143  (<65 kg)
55 mL  @ 4.5 mL/s

143-187  (75 kg  default)
60 mL  @ 5.0 mL/s

187-209  (>85 kg) 
68 mL @ 5.5 mL/s

>209 lbs  (>95 kg)
75 mL @ 6.0 mL/s

Delay: 
5s diagnostic delay
SmartPrep
40mA; monitoring delay 4s, ISD 2.5; 80HU 



ROI: aorta  

5.15  CHEST ANGIO

CONTRAST:  (Omni 350)

Injection (~1.1 mL/kgBW in 16s)
Scan Time:  approx. 5 seconds

<121 lbs  (<55 kg)
65  mL  @ 4.0 mL/s

121-143  (<65 kg)
75 mL  @ 4.5 mL/s

143-187  (75 kg  default)
80 mL  @ 5.0 mL/s

187-209  (>85 kg) 
90 mL  @ 5.5 mL/s

>209 lbs  (>95 kg)
100 mL @ 6.0 mL/s

Delay: 

SmartPrep
40mA; monitoring delay 4s, ISD 2.5; 80HU 



ROI: ascending aorta  



8s diagnostic delay

6.3  ABD ANGIO

CONTRAST:  (Omni 350)

Injection (~1.2 mL/kgBW in 18s)
Scan Time:  approx. 10 seconds

<121 lbs  (<55 kg)
72  mL  @ 4.0 mL/s

121-143  (<65 kg)
80 mL  @ 4.5 mL/s

143-187  (75 kg  default)
90 mL  @ 5.0 mL/s

187-209  (>85 kg) 
100 mL  @ 5.5 mL/s

>209 lbs  (>95 kg)
110 mL @ 6.0 mL/s

Delay: 

SmartPrep
40mA; monitoring delay 4s, ISD 2.5; 80HU 



ROI: descending aorta  



8s diagnostic delay

6.3  CAP – ANGIO

5.14 TRAUMA CTA C, AP  (Head first)

CONTRAST:  (Omni 350)

Injection (~1.1 mL/kgBW in 22s)
Scan Time:  approx. 13 seconds

<121 lbs  (<55 kg)
90  mL  @ 4.0 mL/s

121-143  (<65 kg)
100 mL  @ 4.5 mL/s

143-187  (75 kg  default)
110 mL  @ 5.0 mL/s

187-209  (>85 kg) 
120 mL  @ 5.5 mL/s

>209 lbs  (>95 kg)
135 mL @ 6.0 mL/s

Delay: 

SmartPrep
40mA; monitoring delay 4s, ISD 2.5; 80HU 



ROI: asc. aorta  



8s diagnostic delay
5.17  GATED CHEST /w routine AP
 
CONTRAST:  (Isovue 370)

Injection (~1.6 mL/kgBW in 24s)
Scan Time:  approx. 18 seconds  (TOTAL scan time)
<121 lbs  (<55 kg)
90  mL  @ 4.0 mL/s

121-143  (<65 kg)
105 mL  @ 4.5 mL/s

143-187  (75 kg  default)
120 mL  @ 5.0 mL/s

187-209  (>85 kg) 
135 mL  @ 5.5 mL/s

>209 lbs  (>95 kg)
150 mL @ 6.0 mL/s

Delay: 

SmartPrep
40mA; monitoring delay 4s, ISD 2.5; 80HU 



ROI: asc. aorta  



8s diagnostic delay

CORONARY CTA (GE-VCT,  Scanner 2)
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5.27-5.29  CORONARY CTA (prospective) 
5.23-5.25  CORONARY CTA (retrospective)

 chose protocol based on weight group
Patient preparation:

- oral betablocker (by ER, 1-3 hours before scan)

- sublingual nitroglycerine ~3-5 min before CTA

Patient position:


- feet first


- connect ECG leads (rub skin with dry 2x2 before placing leads)

CHECK ECG TRACE  (quality, readjust leads if necessary, wipe skin before placing leads etc, check heart rate and heart rate variability)


GOAL:   (60 bpm, regular (( 5)  (( can use prospective gating)

TECHNIQUES

Snasphot Segment:  
Retrospective Gating 

(5.23 – 5.25)

Helical acquisition, with low pitch (redundant scanning/radiation),



(ECG signal is recorded, but does not trigger the scan)



+  can reconstruct 10 phases (0% - 90%) 



+  more robust for faster heart rates, can use if >65 bpm



-  more radiation dose

Snapshot Pulse:
Prospective Gating
(5.27 – 5.29) 
Sequential scan (4cm and 64 slices at a time), 'step and shoot'



ECG triggers the scan, (~every other heart beat, )



+  significantly less radiation dose



-  can only reconstruct limited number of phases (~65%-80%)



-  only works with low heart rates

SCANNING PARAMETERS 

(1) Scout

(a-p / lateral)
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Inspiration: 

BREATHING instructions:

('stop breathing')
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(2) SmartScore Protocol 

(non-contrast calcium scoring) 

- Scanning range: 

Carina ( apex


- mA:  300 for small patients


  350 for average pts.


  450 for large pts.




Left main coronary
Apex of heart

- DFOV: 25 cm  !!! (don't change)        
GIVE  NITRO AFTER SmartScore

(3) SnapShot Pulse (coronary CTA) (prospective gating)

 
(If heart rate ( 65 bpm)


- scanning range: 
20mm above left main coronary artery



20mm below apex of heart



(or from 10mm below carina to apex [scout])


- mA
small     450 mA  


average  550 mA  



large      750 mA

SmartPrep
8 s diagnostic delay  (s.next page)


ROI in ascending aorta, at level where scan starts
Recon:
70% RR: chest DFOV


Retrorecon:
60% - 80%, in 5% intervals, small FOV



(depending on availability, e.g 65-77 in 3% intervals)

If heart rate not > 60 bpm (and < 75 bpm) or irregular, load:

(3) SnapShot Segment (coronary CTA) (retrospective gating)


- scanning range: 
20mm above left main coronary artery



20mm below apex of heart


- mA
small     450 mA (min) – 450 mA (max)


  (ECG modulat.)
average   250 mA (min) – 550 mA (max)



large       400 mA (min) – 750 mA (max)

Recon:
75% of RR interval  (chest DFOV)
Retrorecon:
0 – 90 %,  every 10 %  (small DFOV)


( send to PACS/ AQNET2

(If heart rate is > 75 bpm (and < 113 bpm) use SnapShot Burst:
INJECTION PROTOCOL 
(for retro and prospective gating [3 heart beats])
CONTRAST:  (Isovue 370)

Injection (~1.1 mL/kgBW in 15s)  + Saline Flush

Scan Time:  approx. 5 seconds  
[7 seconds | 4 heart beats]
<121 lbs  (<55 kg)
60  [70]  mL  @ 4.0 mL/s

121-143  (<65 kg)
65  [75]  mL  @ 4.5 mL/s

143-187  (75 kg  default)
75  [85]  mL  @ 5.0 mL/s

187-209  (>85 kg) 
85  [95]  mL  @ 5.5 mL/s

>209 lbs  (>95 kg)
90  [100]mL  @ 6.0 mL/s

          for > XXL
110 mL [120] @ 6.0/s (and incr. diag.delay to 11s)


Delay: 

SmartPrep
ROI: ascending aorta  (at starting position of scan)



40mA; monitoring delay 8s, ISD 2.0; 80 HU 



8s diagnostic delay
5.31 – 5.33  LEFT ATRIAL MAPPING

I.V. CONTRAST:  (Isovue 370)

Injection: 

<121 lbs  (<55 kg)
3.5 mL/s  ( scantime+8s  [50 mL]*
121-143  (<65 kg)
4.0 mL/s  ( scantime+8s  [55 mL]*
143-187  (75 kg  default)
4.5 mL/s  ( scantime+8s  [65 mL]*
187-209  (>85 kg) 
5.0 mL/s  ( scantime+8s  [70 mL]*
>209 lbs  (>95 kg)
5.5 mL/s  ( scantime+8s  [80 mL]*
* [calculated for 6s scan time]

Delay: 

SmartPrep
ROI: left atrium !!!!



40mA; monitoring delay 8s, ISD 2.0; 80 HU 



8s diagnostic delay
6.2 
BIPHASIC LIVER

CONTRAST:  (Isovue 370)
Injection (~1.6 mL/kgBW in 30s)
<121 lbs  (<55 kg)
88   mL  @ 3.0 mL/s

121-143  (<65 kg)_
104 mL @ 3.5 mL/s

143-187  (75 kg  default)
120 mL @ 4.0 mL/s

187-209  (>85 kg) 
136 mL @ 4.5 mL/s

>209 lbs  (>95 kg)
154 mL @ 5.0 mL/s

Delay: 


SmartPrep
40mA; monitoring delay 8s, ISD 2; 100HU 



ROI: descending aorta  



16 s diagnostic delay;  34s delay for venous phase



Delays through kidneys after 5-10 min

6.5
BIPHASIC PANCREAS

CONTRAST:  (Isovue 370)
Injection (~1.6 mL/kgBW in 30s)
<121 lbs  (<55 kg)
88   mL  @ 3.0 mL/s

121-143  (<65 kg)_
104 mL @ 3.5 mL/s

143-187  (75 kg  default)
120 mL @ 4.0 mL/s

187-209  (>85 kg) 
136 mL @ 4.5 mL/s

>209 lbs  (>95 kg)
154 mL @ 5.0 mL/s

Delay: 


SmartPrep
40mA; monitoring delay 8s, ISD 2; 100HU 



ROI: descending aorta  



25 s diagnostic delay; 25 s delay for venous phase



Delays through kidneys after 5-10 min
6.10
CTA LOWER EXTREMITY
CONTRAST:  (Omni 350)
Injection (~1.9 mL/kgBW, biphasic in 35s)
SCANTIME should be 40 seconds !! (very slow !)

<121 lbs  (<55 kg)
20   mL  @ 4.0 mL/s 
+ 96 mL @ 3.2 mL/s
total: 116mL

121-143  (<65 kg)
23   mL @ 4.5 mL/s
+ 108 mL @ 3.6 mL/s
131mL

143-187  (75 kg  default)
25   mL @ 5.0 mL/s
+ 120 mL @ 4.0 mL/s
145 mL

187-209  (>85 kg) 
28   mL @ 5.5 mL/s 
+ 132 mL @ 4.4 mL/s
160 mL

>209 lbs  (>95 kg)
30   mL @ 6.0 mL/s 
+ 144 mL @ 4.8 mL/s
174 mL

Delay: 


SmartPrep
40mA; monitoring delay 8s, ISD 2; 100HU 



ROI: descending aorta  3 s (minimum) diagnostic delay

Scan FOV should be 'small', use greater trochanter of the femur (outer most part of thigh bone) as a landmark

6.22
CT VENOGRAPHY

CONTRAST:  (Omni 350)
Injection (~1.8 mL/kgBW in 40s)
<121 lbs  (<55 kg)
100  mL  @ 2.5 mL/s

121-143  (<65 kg)
120 mL @ 3.0 mL/s

143-187  (75 kg  default)
135 mL @ 3.5 mL/s

187-209  (>85 kg) 
150 mL @ 4.0 mL/s

>209 lbs  (>95 kg)
175 mL @ 4.4 mL/s

Two scanning ranges (group 1 and group 2)

Group 1: scan from diaphragm to symphysis

 
Fixed Delay: 110s
Group 2: scan from symphysis to below knees

 
Prep Group Delay: 70s 

1.25mm / 1.0 mm for both scans,

make sure that starting position of group 2 is exactly 1mm below end-position of group 1

Scan FOV should be 'small', use greater trochanter of the femur (outer most part of thigh bone) as a landmark
6.25
RENAL MASS STUDY

ORAL CONTRAST !!!
I.V. CONTRAST:  (Omni 350)

Injection (~1.33 mL/kgBW in 40s)
<121 lbs  (<55 kg)
 75   mL  @ 1.9 mL/s

121-143  (<65 kg)_
 85  mL @ 2.2 mL/s

143-187  (75 kg  default)
100 mL @ 2.5 mL/s

187-209  (>85 kg) 
115 mL @ 2.8 mL/s

>209 lbs  (>95 kg)
125 mL @ 3.1 mL/s

SERIES:
(1) non enhanced through kidneys

(2) Biphasic kidney/abdomen

Group 1 – Kidney

30s Prep.group delay

Group 2 – Abdomen-Pelvis
80s Prep.group delay
(3) Delayed Kidney 3-5 min
after 3-5 minutes
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