
CONTRAST BASICS 
FOR PROTOCOL 
OPTIMIZATION



OBJECTIVES

Overview of why Contrast is used in CT
Contrast administration access  
Types of Exams that use contrast and purpose
Factors Affecting Contrast Enhancement and Scan Timing 



WHY IS CONTRAST USED IN CT?



CONTRAST 
ADMINISTRATION 
ACCESS  



CIRCULATORY 
SYSTEM

1. Inject via antecubital vein

2. Blood goes into SVC and then into 
right atrium

3. Blood goes to right ventricle 
and goes out pulmonary artery 
to lungs

4. Returns via pulmonary vein 
and goes to left atrium, to the 
left ventricle then the aorta. 

5. First stop is supplying 
blood to the heart via 
coronaries. Then head 
via carotid and vertebral 
vessels. 

SAM QUESTION



1. Vein closest to 
injection site: 958 

HU

2. SVC: 516 HU

3. Pulmonary arteries: 
389 HU

4. Descending aorta: 
322 HU

Numbers decrease with ROI locations via path blood follows from 
injection site  as blood/Iodine mix, HU goes down as we move from 

injection site because of blood mixing diluting agent.



Longer and longer injections 
push CT enhancement up 

and delay peak 
enhancement

Bigger people have more 
blood… which dilutes 

contrast agent

Arterial enhancement is “in 
and out” faster relative to 

parenchymal
Reference Bae, K. T., J. P. Heiken, and J. A. Brink. (1998). “Aortic and 
hepatic contrast medium enhancement at CT. part i. prediction with a 
computer model.” Radiology 207(3):647–55.



Contrast time of arrival will vary 
from person to person, but 
assuming an antecubital injection, 
values will generally be in the 
range of 7 to 10 seconds for the 
pulmonary artery, 12 to 15 seconds 
for the ascending aorta, 15 to 18 
seconds for the abdominal aorta, 
and 30 to 40 seconds for hepatic 
parenchyma. 

“The CT Handbook: Optimizing Protocols for Today’s feature-rich scanners” By Tim Szczykutowicz. Medical Physics 
Publishing 2020

Average peak enhancement 
times 

Arterial ~ 15 seconds

Hepatic ~ 40 seconds

Portal Venous ~ 70 seconds

Reference:



Central 
Line

IV in 
the 
foot

PIV (Peripheral Intravenous Line)

IO (intraosseous) for Trauma Patients



 PICC (Peripherally 
Inserted Central-Line 
Catheter)/Central 
Line

 Midline (inserted by 
RN or Radiology)

 Port- Regular vs Power 



TYPES OF 
EXAMS THAT 

USE 
CONTRAST 

AND 
PURPOSE





N/C/A/P

Neck/Chest/Abdomen/PelvisNeck/Chest/Abdomen/Pelvis



Factors Affecting Contrast Enhancement 
and Scan Timing 







https://uwgect.wiscweb.wisc.edu/



Patient weight = 
250lbs

Patient weight = 
120lbs



If every ones gets 
125 mLs… 
contrast 

enhancement is 
less visible in 

larger patients

SAM 
Question
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“The CT Handbook: Optimizing Protocols for Today’s feature-rich scanners” By Tim Szczykutowicz. 
Medical Physics Publishing 2020



http://r-
faraday/mediawiki/index.php/
Contrast_Crisis_2022



CTA CORONARY - Bolus Tracking vs Timing Bolus





https://uwgect.wiscweb.wisc.edu/


