
Imaging of cancer



X ray



Digital radiography



Pulmonary nodule



Digital CXR



How is a CXR taken? 

Digital detector array



Electron beam



CT



Computed Tomography



Basics of CT



Filtered Back Projection



“Volume” CT imaging



Dual energy CT



Photon Counting CT



New generation of CT



Advantages of CT

• Widely available

• Minimal prep (NPO, drink contrast or water)

• Very rapid (2-3 seconds neck to pelvis)

• High resolution

• Relatively inexpensive



Disadvantages

• Radiation?

• Often requires iv contrast media

– Allergic reactions (minimal)

• Anatomic information only



Radiation reduction



Attenuation differences



Non ionic Iodinated Contrast

Typical dose 30-45 Grams of Iodine!!!



Iodinated contrast

Iodinated contrast



Iodinated Contrast Media

Iodinated Contrast Media



A new wrinkle: virtual non contrast CT

• Can calculate the 
non contrast image 
from the contrast 
image.

• How does it work?  
Iodine in contrast 
has a characteristic 
absorption of x-rays.



Ultrasound



Ultrasound equipment



Ultrasound



US basics

Imaging dependent on the speed of sound 
In tissue



Ultrasound probes



US guided biopsy in real time



US advantages

• No radiation

• Real time

• Inexpensive

• Quick,  little prep

• No injection



US disadvantages

• Operator dependent

• You only see what you look for

• Difficult to quantify

• Limited access (lungs, brain, bone etc.)



Doppler Ultrasound



Doppler Effect



Microbubble contrast



MRI



MRI scanner cutaway



MRI anatomy                                              



MRI



MRI physics



MRI



MRI image



MRI Advantages

• No radiation

• Multiplanar

• Multiple contrast types:

– T1 weighting, T2 weighting

– Diffusion weighting

– Contrast enhanced  MRI

– Spectroscopy



MR Disadvantages

• Slower than CT

• More expensive

• Does not depict calcifications

• Safety issues

– Metallic objects become projectiles

– Incompatible with metallic implanted devices 

• Pacemakers

• Cochlear implants

– Quenching



Safety issues in MRI

Quench 
Pipe

Injector

Ear protection



MRI safety



MRI Safety



Value of Contrast Media



Contrast Chemicals

Magnevist

ProHance Omniscan

OptiMARK Multihance



Contrast table



Gadolinium retention

• Gadolinium is highly toxic

• Patients with normal renal function excrete Gd-
chelates within 24-48h

• Patients with abnormal renal function may take 
weeks to excrete the agent

• Dissociation of Gd from the chelate could deposit in 
soft tissues (documented)
– Hugh et al. Tissue Gd conc .14-24 ng/mL

• With new agents the risk of free Gd deposition is 
minimal.  Still, don’t give Gd to a patient with very 
poor renal function



Residual gadolinium



PET scan



Positron Emission Tomography



F-18 deoxyglucose



18FDG imaging



PET



Prostate Specific Membrane Antigen (PSMA)  PET/CT

PSMA



Notable other PET Agents

• Sodium Fluoride:  Bone lesions

• Fluoroestadiol:  Estrogen receptor

• Fluorocholine: Membrane Turnover

• Fluoromisonidozole:  Hypoxia

• Florbetaben: Amyloid (Alzheimers)

• Zirconium Herceptin:  labeled antibody

• Zirconium Oxine:  Cell labeling



PET:Advantages and Disadvantages

• Highly sensitive

• Metabolic-Molecular information

• Combined with CT

• _____________________________________

• Expense

• Radiation

• Short half life



Interventional Radiology (IR)



Percutaneous Biopsy (IR)

• Positron emission tomography (PET) has the 
advantages of :

– High energy photon imaging

– High Sensitivity, Moderate Specificity

– The ability to correct for attenuation 



Artificial Intelligence



State of the art imaging



Imaging of cancer


	Slide 1: Imaging of cancer
	Slide 2: X ray
	Slide 3: Digital radiography
	Slide 4: Pulmonary nodule
	Slide 5: Digital CXR
	Slide 6: How is a CXR taken? 
	Slide 7: Electron beam
	Slide 8: CT
	Slide 9: Computed Tomography
	Slide 10: Basics of CT
	Slide 11: Filtered Back Projection
	Slide 12: “Volume” CT imaging
	Slide 13: Dual energy CT
	Slide 14: Photon Counting CT
	Slide 15: New generation of CT
	Slide 16: Advantages of CT
	Slide 17: Disadvantages
	Slide 18: Radiation reduction
	Slide 19: Attenuation differences
	Slide 20: Non ionic Iodinated Contrast
	Slide 21: Iodinated contrast
	Slide 22: Iodinated Contrast Media
	Slide 23: A new wrinkle: virtual non contrast CT
	Slide 24: Ultrasound
	Slide 25: Ultrasound equipment
	Slide 26: Ultrasound
	Slide 27: US basics
	Slide 28: Ultrasound probes
	Slide 29: US guided biopsy in real time
	Slide 30: US advantages
	Slide 31: US disadvantages
	Slide 32: Doppler Ultrasound
	Slide 33: Doppler Effect
	Slide 34: Microbubble contrast
	Slide 35: MRI
	Slide 36: MRI scanner cutaway
	Slide 37:     MRI anatomy                                              
	Slide 38: MRI
	Slide 39: MRI physics
	Slide 40: MRI
	Slide 41: MRI image
	Slide 42: MRI Advantages
	Slide 43: MR Disadvantages
	Slide 44: Safety issues in MRI
	Slide 45: MRI safety
	Slide 46: MRI Safety
	Slide 47: Value of Contrast Media
	Slide 48: Contrast Chemicals
	Slide 49: Contrast table
	Slide 50: Gadolinium retention
	Slide 51: Residual gadolinium
	Slide 52: PET scan
	Slide 53: Positron Emission Tomography
	Slide 54: F-18 deoxyglucose
	Slide 55: 18FDG imaging
	Slide 56: PET 
	Slide 57: PSMA
	Slide 58: Notable other PET Agents
	Slide 59: PET:Advantages and Disadvantages
	Slide 60: Interventional Radiology (IR)
	Slide 61: Percutaneous Biopsy (IR)
	Slide 62:  Artificial Intelligence
	Slide 63: State of the art imaging
	Slide 64: Imaging of cancer

