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Introduction to Peds Radiology 
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 Chris Arcement
 Fellowships in Pediatric Body and Pediatric Neuroradiology
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 Jane Congeni
 Fellowship trained in Pediatric Body
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 Fellowship trained in Pediatric Body



MOST IMPORTANT SLIDE

 Allison Vitter
 allison.vitter@ochsner.org
 504.701.1837

mailto:allison.vitter@ochsner.org


Objectives

 History of CT

 How do we estimate radiation dose?

 What are the risks?

 Why CT?

 What can we do?
RA Schulz, J Med Imaging 2021



Brief History Lesson

 First CT exam 1970s

 30 minutes

Reid J, AJR Vol 195, Issue 4



Brief History





4 month old with abnormal echo
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What is the average annual dose 
from background radiation?

 0 mSv

 3 mSv

 12 mSv

 50 mSv



Radiation Dose Estimates

 CT Dose Index (CTDIvol)

 Dose Length Product (DLP)

 Effective Dose



Radiation Dose



Radiation Dose
 Radiation dose output measured using standard 

phantom
 Used by ACR to ensure scanners are up to code
 Assess changes in dose when changing protocols
 Does NOT equal dose patient received



3 year old with abdominal pain



Radiation Dose Estimates

 Effective Dose (Sv or mSv)
 Radiation risk averaged over entire body 
 Unit used to discuss radiation effects relative to 

cancer induction
 Allows us to compare dose between CT, x ray, etc



Dose Estimates
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What are the risks? 
 Deterministic

 Predictable tissue effects for which there is a threshold 
below which these do not occur

 Severity increases with increased dose
 Ex:  Lens of the eye (cataracts), skin (hair loss, skin burns)

 Stochastic
 Random and cannot be predicted
 No threshold below which effects are zero
 Ex:  Cancer Induction, Genetic Changes



5 year old with recurrent RUL pneumonia





5 year old with recurrent RUL pneumonia



What is the risk?



What is the risk?

 Increased dose due to relatively smaller organs

 Rapidly dividing cells are more sensitive

 Longer life span
 Leukemia – 5-15 years
 Solid Organ malignancies – 10-60 years



What is the risk?

 We don’t know

 Good data at high radiation exposure levels (atomic 
bomb survivors)

 No comprehensive study showing effects at low 
radiation levels
 Long latency
 Many other carcinogens
 Many malignancies occur spontaneously
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Why CT?

 Invaluable diagnostic tool

 Fast
 In many cases no sedation
 More readily available than MRI

 In many cases cheaper than MRI



Possible Foreign Body
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Alliance for Radiation Safety in Pediatric Imaging 
founded by:

Society of Pediatric Radiology
American Association of Physicists in Medicine
American College of Radiology
American Society of Radiologic Technologists



Image Gently



What can we do?
Ensure that CT is the most appropriate exam 

Call Peds Rad
ACR Appropriateness Criteria

Child size the dose - as low as reasonably 
achievable (ALARA)

Use single phase scanning

Limit the imaging field when possible (ex: pectus 
excavatum)



Child Size Dose

 Use pediatric protocols with pediatric parameters
 Built into our scanners

 Variables we  routinely adjust
 kVp
 mA



Child Size Dose

Reid J, AJR Vol 195, Issue 4



Child Size Dose



Common CT indications

 Head to Pelvis

 acr.org/Clinical-Resources/ACR-Appropriateness-Criteria



Head CT



Head CT



Head (no IV contrast)

 Trauma

 Craniosynostosis

 Suspected Mass Effect



Trauma



Normal Fracture



Craniosynostosis



Neck (with IV contrast)

 Deep neck infection

 Malignancy

 *cervical lymphadenitis – start with ultrasound

 *congenital malformations – start with ultrasound



CT Neck



Deep Neck Abscess



Chest

 Cardiovascular anomalies

 Complicated or recurrent pneumonia

 Pulmonary malformations

 Malignancy



10 month old with recurrent PNA



CT with IV Contrast



CT with IV Contrast



Chest CT



Esophagram



Esophageal Bronchus

 Congenital bronchopulmonary foregut malformation
 Rare – few reported cases
 Present with recurrent PNA and feeding difficulties
 Often on the right
 Tx = lobectomy



Abdomen/Pelvis

 Follow up of x ray or ultrasound abnormality

 IV Contrast, PO not required

 Can see stones in ureters; stones in the intrarenal 
collecting system may be more challenging



Acute Appendicitis



Acute Appendicitis



Acute appendicitis
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Questions?

 Allison Vitter
 504.701.1837

 imagegently.org

 imagewisely.org

 acr.org/Clinical-Resources/ACR-Appropriateness-Criteria
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