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Epidemiology  
• Patient presenting with abdominal/pelvic pain will undergo CT as part of their 

evaluation was almost 10 times higher in 2007 compared with in 1996. At this period 
,just 30% patient increased (1). 

• It is estimated that the total number of CT examinations annually performed in the 
United States has increased from 3 million in 1980 to more than 100 million CT in 
2016 (2). 

• Most increased  abdominal CT (10 times), thorax CT 5 times(3) 

• 25% of CT in emergency department (4) 

 
 

 

       1. Kocher KE et al. (2006) National trends in the use of computed tomography in the emergency department, 2000–2005. 
Emerg Radiol 13:25–30. 

 

       2.  2.World Health Organization communicating radiation risks in paediatric imaging (2016). 
http://www.who.int/ionizing_radiation/pub_meet/radiation-risks-paediatric-imaging/en. 

 

       3.Laack TA et al. Comparison of trauma mortality and estimated cancer mortality from computed tomography during initial 
evaluation of intermediate-risk trauma patients. J Trauma. 2011;70:1362–5. 

 

       4. Kocher KE et al. National trends in use of computed tomography in the emergency department. Ann Emerg Med. 
2011;58:452-462. 
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Epidemiology 

• 3.217.396 patients,a meta analysis 

• Adult patients,emergency CT using 16.7% 

• Children 5.3% 

• 24,6% older than 65 years 
 

 

 

 

 

 
• Kirsch et al. Computed Tomography Scan Utilization in Emergency Departments:A multi-State 

Analysis,The Journal of Emergency Medicine, Vol. 41, No. 3, pp. 302–309, 2011 
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Increasing CT in ED 
• Over the last 20 years, CT scanner availability has rapidly 

increased worldwide . 
• CT is more accessible in the ED .(even resus room)  
• Low availability of other imaging modalities, such as MRI,USG- 

CT is preferable by ED staff . 
• Malpractice lawsuit in busy ED 
• Defensive medical decision 
• Procedural advantages 

– Non-dependent to personal 
– Abdominal gases,obesity not connect to the image quality 
– Retroperitoneal  visualization  
– New technologies of CT machines 

• High image quality (especially helpful in children) 
• Multiplanar reconstruction(transvers,sagittal,coronal) 
• Multidedector machines 
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Indications of Abdominal CT in ED 
 

Life-threatening reasons 

• Abdominal aortic aneurysm 
• Thoracoabdominal aortic 

dissection 
• İntraabdominal hemorragia 
• Penetran abdominal trauma 
• Mesenteric ischemia 
• Perforation of gastrointestinal 

tract (peptic ulcer, bowel, 
esophagus, or appendix) 

• Acute bowel 
obstruction,volvulus 

• Splenic rupture 
• Incarcerated hernia 
• Ectopic pregnancy 
 

 

Others 

• Appendicitis  

• Renal stone 

• Hernia 

• Pancreatitis 

• Biliary obstruction 

• Malignancy 

• İntraabdominal abcess  

• Gynecological pathologies 
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ACR Appropriateness Criteria Acute Nonlocalized Abdominal Pain 
2018 American College of Radiology 

https://doi.org/j.jacr.2018.09.010 
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ACR Appropriateness Criteria Acute Nonlocalized Abdominal Pain 
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Diagnostic efficiacy of abdominal CT 
 • In a prospective study, assessing impact of CT on management decisions in the ED, 

a total of 584 patients presented with nontraumatic abdominal complaints; 

– CT changed leading diagnosis in 49% 

– changed admission status in 24% 

– altered surgical plans in 25% .(1) 

• A prospective trial,547 patients, presenting to the ED with abdominal pain 
demonstrated that CT altered the diagnosis in 54% of patients and frequently 
changed disposition patterns.(2) 

• More recently, a multicenter prospective observational trial of 460 patients 
referred for AbdCT for AAP. Pre and post AbdCT diagnoses and admission plans 
were compared. AbdCT changed the  provider's diagnosis in 51% of patients and 
the admission plan in 25%(3) 

 
1.Abujudeh HH et al. Abdominopelvic CT increases diagnostic certainty and guides management decisions: a 
prospective investigation of 584 patients in a large academic medical center. AJR Am J Roentgenol 
2011;196:238-43. 

 

2.Barksdale AN et al.Diagnosis and disposition are changed when board-certified emergency physicians use CT 
for non-traumatic abdominal pain. Am J Emerg Med 2015;33:1646-50 

 

3. Pandharipande P et al. CT in the emergency department:a real-time study of changes in physician decision 
making. Radiol. 2016;278:812e821. 
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Trauma/penetran injury 
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Trauma/penetran injury 
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Abdominal CT 

• It provides more accurate diagnosis 

• Cost effective 

• Non-personel dependent 

• Fast 

• Gold standart mostly 
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Radiation exposure of CT? 
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Whole body computed tomography versus selective radiological imaging strategy in 
trauma: An evidence-based clinical review. Long B et al. Am J Emerg Med.2017 March 21.   



Lifetime attributable risk for cancer 
 
 

• US population, age dependent risks combine to produce an average lifetime 
attributable risk(LAR) of one radiation-induced cancer per 100,000 patients receiving a 
100-mSv effective dose.(1) 

 
• A study by Pearce et al. demonstrated 2-3 fold increase in incidence of leukemia and 

brain tumors in people who were exposed to radiation during their childhood (2). 
 
• 1945 atomic bomb survivors in Japan who experienced a mean effective dose of 40 

mSv. These survivors are known to have an increased cancer risk,and a similar exposure 
can be reached in five to six CT scan.(3) 
 
 
 
 
 

1.Health Risks from Exposure to Low Levels of Ionizing Radiation: BEIR VII Phase 2.  http://www.nap.edu/catalog/11340/ health-risks-
from-exposure-to-low-levels-of-ionizing-radiation (2006).  
2.Pearce MS et al. Radiation exposure from CT scans in childhood and subsequent risk of leukaemia and brain tumours: A retrospective 
cohort study. The Lancet. 2012;380(9840):499—505 
3. Rohner D et al.Cumulative total effective while-body radiation dose in critically ill patients.Chest.2013;144(5):1481-1486 
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Reduced-dose CT 

• Advanced iterative 
image reconstruction 
algorithms increase 
image quality. 

• Standard-dose 120 kVp 
to reduced 100kVp CT 
protocol series. 

• Radiation dose 5.7mSV 
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Reduced-dose CT 
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Reduced-dose CT 
80-kVp scan 

Abdominal CT İmaging Applications of Low Kilovoltage Peak 
Techniques 
Michael L Levinston et al, Journal of American College of 
Radiology,2018,DOI:Jacr2018.09.053 21 



Reduced-dose CT,appendicitis 

• Reduced-dose CT shows 
excellent diagnostic 
performance for 
suspected appendicitis 
with pooled sensitivity of 
96 % and specificity of 94 
%. 

• The median effective 
radiation dose of reduced 
dose CT was 1.8 mSv. 
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Methods to reduce radiation exposure 
 • ALARA (As Low As Reasonably Achievable) principle;  

• ALARA is an acronym used in radiation safety for “As Low As 
Reasonably Achievable’’ 

• The ALARA radiation safety principle is based on the 
minimization of radiation doses and limiting the release of 
radioactive materials into the environment by employing all 
“reasonable methods. 

• ALARA is not only a sound radiation safety principle, but it is a 
regulatory requirement for all “radiation protection programs 
– resulted in a reduction of 62.7% in the rate of abdominal CT phases 

per visit during the study period, 
– concurrently with a rise in the number abdominal US scans ordered 

by the ED 
 
 
 

• Sodhi KS et al. Clinical application of 'Justification' and 'Optimization' principle of ALARA in pediatric CT 
imaging: How many children can be protected from unnecessary radiation? European Journal of Radiology. 
2015. 
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Contrast/non-contrast enhanced CT 
 • Intravenous (i.v.) contrast is helpful for diagnosing; 

– vascular abnormalities 
– İnfarctions 
– Abscesses 
– inflammatory disorders 
– distinguishing bile ducts 
– enhancing solid viscera  

• İodinated i.v. contrast material is the third leading cause of 
acute kidney injury in the hospitalized patient. 
– mild to heavy  allergic reactions 
– nephrotoxicity to death. 

 
• Kagan A  et al. Contrast-induced kidney injury: focus on modifiable risk factors 

and prophylactic strategies. Clin Cardiol 2010;33:62–6. 
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Orally contrast in ED 

• Oral contrast is used to opacify the lumen of the gastrointestinal tract. 
• Tolerance in the nauseated or vomiting patient and the time required to opacify 

the entire bowel have always been obstacles of oral contrast.  
• Transit time through the gastrointestinal tract can take several hours, thereby 

increasing patient time spent in the ED. 
• The time interval between arrival to the ED and disposition can be increased up 

to 3 h .(1) 
• Who underwent abdominal and pelvic CT for various causes of acute abdominal 

symptoms in the emergency department, the elimination of oral contrast did not 
lead to any misdiagnosis.(2) 
 
 
 
 
 
 

1.Huynh LN et al. Patient encounter time intervals in the evaluation of Emergency Department patients 
requiring abdominopelvic CT: oral contrast versus no contrast. Emerg Radiol 2004;10:310–3. 
2. Alabousi A et al. Is oral contrast necessary for multidetector computed tomography imaging of patients 
with acute abdominal pain? CARJ 66(4):318–322,2015 
 

 
26 



Oral contrast necessary in ED? 
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Acad Radiol 2017; 24:840–845 



28 



Nephrotoxicity due to contrast agent 

• According to the American College of Radiology(ACR) 
guidelines, CT of the abdomen and pelvis after 
intravenous contrast administration is the radiologic 
procedure with the highest diagnostic performance 
rating. 

• Nephrotoxicity from i.v. contrast ranges; 
– 0% to 10% of people with normal renal function  

– 12% to 27% in those with preexisting renal impairment.  

 

 

 
• Kagan A et al. Contrast-induced kidney injury: focus on modifiable risk 

factors and prophylactic strategies. Clin Cardiol 2010;33:62–6. 
29 
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İncidentaloma’s 
 

• Incidental finding’s 

• Beyond radiation concerns with CT are the risks of false 
positive results or ‘incidentalomas.’ 

• The subsequent cascade testing can lead to increased 
morbidity, anxiety, and downstream costs and complications 
after that initial CT . 

• VOMIT (Victims of Modern Imaging Technology) 
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700 patients. Though the vast majority (79.5%, n = 557) was benign. 

11% additional  workload effect as a result of the initial emergency. 
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Paediatric age groups 

• Over 10% of CT scans in the world are made on patients aged less than 
18 years (1). 

• About 3% of all CT scans done annually in Japan , 11% in the US are 
performed in children (1) 

• Currently, approximately 33% of all pediatric CT examinations are 
performed in children in the first decade of life, with 17% in children at 
or under the age of five years. 

• Most pediatric CT examinations are for imaging of the cranium and 
body trunk.(2) 
 
 
 
 

 1.UNSCEAR (2000) Sources and effects of ionizing radiation. Volume I: Sources. UNSCEAR 2000 Report. United 
Nations Scientific Committee on the Effects of Atomic Radiation. 2000 Report to the General Assembly, with 
scientific annexes. United Nations, New York  

 2.Radiation Risks from Pediatric Computed Tomography Scanning 
 Gabriel Chodick et al. Pediatr Endocrinol Rev. 2009 December ; 7(2): 29–36.  
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Why radiation sensitive children? 

 
 

• Children’s longer life expectancy from the time of exposure, 
which provides more time for a cancer to manifest. 

• Their longer latency period, many radiation-induced 
malignancies, particularly solid cancers.  

• Radiation effects on  proliferating cells  
• Growing children have more dividing cells, and hence greater 

radiation sensitivity than adults. 
 
 
 
 
 

• Pediatric CT radiation exposure: where we were, and where we are now 
Thomas R. Goodman et al.Pediatric Radiology (2019) 49:469–478  
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Estimated risk for paediatric patients 

• Estimates of the risk of future malignancy in pediatric patients 
receiving CT scans vary. 

• One study assessed the risks of developing a fatal cancer from CT 
scanning and estimated the lifetime attributable cancer mortality 
risk attributable to ; 

• A single radiation exposure in a one year-old child to be 1 in 550 
following an abdominal CT and 1 in 1500 following a brain CT.(1) 
 

• Adolescent girls undergoing breast development have higher 
breast radiosensitivity compared with younger children or adult 
women. Adolescents also have higher thyroid radiosensitivity. 
 
 
 
 
 
 
 
 
 
 

1.Brenner D et al.Estimated risks of radiation-induced fatal cancer from pediatric CT.AJR Am J 
Roentgenol  2001;176:289 
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Trauma/academic centers 
• Children who were initially 

evaluated for appendicitis in 
a community hospital were 
about 4.5 times more likely 
to have a CT scan and were 
less likely to have an 
abdominal US as compared 
to an academic center.  
 
 
 
 

• Saito JM et al. Use and accuracy of 
diagnostic imaging by hospital type in 
pediatric appendicitis. Pediatrics. 
2013;131(1):e37--44. 
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Overuse of CT  in paediatric emergency departments 
 

• General 
hospitals, 

• non academic 
hospitals, 

• Non-trauma 
centers, 

 provide more 
radiation to the  
children. 
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Orly Ohana et al.British Instutite of Radiology,Review 
Article,2017,doi.org/10.1259/bjr.20170434 



Geriatric patients 

• According to the National Hospital Ambulatory Care Survey in 
2011, nearly 15% of all ED visits were by patients older than 65 
years. 

• After chest pain and shortness of breath, abdominal pain is the 
third most common chief complaint in patients older than 65 
years who present to the ED. 

• These diseases are more complex, in both presentation and 
treatment, in geriatric patients than younger counterparts. 

• Geriatric patients seen in the ED for abdominal pain 
– have higher rates of admission, up to 60% 
– longer length of stays in the ED and inpatient units when admitted. 
 
 

National Center for Health Statistics. Health, United States, 2014. Hyattsville (MD): 
U.S. Department of Health and Human Services; 2014 
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Geriatric patients 

• Geriatric patients admitted 
for abdominal pain, nearly 
20% underwent an invasive 
procedure or surgery. 

• More charges and cost the 
health care system 
compared with younger 
patients. 

• Of those geriatric patients 
presenting to the ED for 
abdominal pain who 
undergo surgical 
intervention, 17% will die, 
with mortality approaching 
40% for patients older than 
80 years. 
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Pregnancy 
 
 
 

• The European Society of Urogenital Radiology (ESUR) and the American 
College of Radiology (ACR) recommend to perform magnetic resonance 
imaging (MRI) after indeterminate US, and to only use computed 
tomography  when MRI is not available.(1) 

• They did not give any recommendation with regard to the CT protocols(2) 
 
 
 
 
 
 

1.Masselli G et al.Acute abdominal and pelvic pain in pregnancy: ESUR recommendations. Eur Radiol 2013,23: 
3485–3500 
2.Smith MP et al.2015 ACR appropriateness Criteria® right lower quadrant pain—suspected 
appendicitis.Ultrasound Q 31:85–91 
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Artificial intelligance(AI) on CT 
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• Machine learning 
• Big data 
• Automated report generation 
• Multimodality image analysis 
• Publicly available datasets 
• Competitive challenges 
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Artificial intelligence of Abdominal CT 
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Future of AI for abdominal CT 

• Autopilots for airplanes 
changed the role of the pilot.  

• Self-driving cars will change the 
role of the driver.  

• In both cases, the human is still 
ultimately responsible for the 
safety of the passengers.  

• Similarly, fully automated 
abdominal CT image 
interpretation is likely to change 
the role of radiologists, but they 
will still be responsible for 
taking care of the patient and 
making the final diagnosis 
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Summary  

 

• Management of patients:universal algoritm’s 

• Good medical practice 

• No amount of radiation should be considered 
absolutely safe. 

• Special ages group,more attention 

• Higher benefits than harm in ED(life threating 
conditions) 
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• Thank you for your attention. 
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