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Which patients with chest pain suspected 
of ACS require a CXR? 

Observational studies show that >70% of patients who 
present with chest pain who are suspected of ACS receive 
a CXR. Many of these CXRs may not be necessary. 
The Canadian ACS Guidelines suggest that patients can 
forgo CXR if they have: 

1. No history of CHF 
2. No history of smoking 
3. No abnormalities on auscultation 

However the study that this was based on could not be 
validated in subsequent studies. 
 
Another study suggests that it is reasonable to consider 
forgoing routine chest radiography in adult patients with 
nontraumatic chest pain that do not demonstrate any of 
the variables of the modified Rothrock criteria. Note 
that this study had showed a very low specificity for a 
significant finding on CXR. 

• age over 65 
• history of alcohol use 
• history of CHF 
• fever 
• hypoxia 
• tachypnea 
• decreased breath sounds 

Dr. Himmel's take home message: CXRs should not 
be routine for patients who present to the ED with chest 
pain - use your clinical judgement. 
 

 



CXR findings that ED docs tend to miss 

There are two areas to scrutinize carefully for every CXR, 
as these areas overlap with other structures making them 
difficult to decipher, are: 
 
Lung apices overlap with the clavicle, so look for any 
asymmetry between lung apices specifically looking for 
small pneumothorax, apical/Pancoast tumour or cavitary 
lung disease such as TB 

 
Lung bases overlap with the hemidiaphragms, so 
carefully scrutinize the lateral view for the normal 
increasing darkness from the lung apices to 
the hemidiphragms; if any abnormality is detected then 
confirm by looking for symmetry on the AP view 
 
 

 
Pancoust Tumour in the left lung apex. Lesions in the lung apicies tend to be 
missed as there is overlap with the clavicle. 
 



 
Lower lobe lung infiltrate demonstrated on the lateral view close to the 
hemidiaphragms. 

 

Workup for Solitary pulmonary 
nodule found on CXR or CT 

Background: About 5-7% of pulmonary nodules turn 
out to be cancer and the bigger the nodule the higher the 
risk of cancer. Pulmonary nodules are very common in 
smokers - about 50% of smokers over the age of 50 have 
at least one nodule. 
 
Which nodules found on CXR are 
benign? Generally speaking benign nodules are: 

• <5mm in diameter AND 
• have a smooth border AND 
• are shown to be stable over at least 2 years 

(compared to previous imaging) AND 
• are heavily calcified. 

For patients without ANY high risk factors (age >35 
years, smoking or occupational exposure) and all of the 
above criteria, these nodules do not require followup. 
All other nodules require followup as they have 
more than a 1% chance of being cancerous. 



CT is the followup imaging modality of choice, and the 
updated Fleischner criteria dictate when nodules 
found on CT need further follow-up according to size, risk 
factors and whether the nodule is solid, subsolid or 
ground-glass. 
 
Fleischner Criteria for Solitary Pulmonary 
Nodules found on CT 

 
 
 

Is the abdominal x-ray dead? 

ED abdominal x-rays, in one observational study, lead to 
a change in management only 4% of the time. 
Nonetheless there still remains several indications for the 
use of abdominal x-rays in emergency radiology. 
 
 
 
 

Indications for ED abdominal x-ray  
 
1. Radio-opaque foreign body - metal, leaded glass or 
large objects such as packets found in drug mules 
 
2. To look for free air in suspect perforated viscous 
in patient who is not stable enough to leave the ED for a 
CT 
 
3. Known chronic diagnosis with multiple frequent 
recurrent acute exacerbations such as recurrent small 
bowel obstruction, especially in patients who have had 
multiple CT scans in the past (note that the sensitivity of 
x-rays for bowel obstruction is poor - approx 50-70%, but 
specificity is 98%) 
 

Which x-ray views are preferred for 
detecting pneumoperitoneum? 

An upright CXR is one of the preferred x-ray views for 
detecting pneumoperitoneum, however this requires the 
patient to be sitting or standing erect for a few minutes 



prior to shooting the film to allow the air to rise caudally 
under the hemidiaphragms. 
 
In a patient too sick or altered to remain erect for a few 
minutes, a left lateral decubitus abdominal view is 
preferred. 
 
 

 
Subtle air under the left hemidiaphragm 

 
Pneumoperitoneum on left lateral decubitus abdominal x-ray - the preferred x-
ray view for patients unable to sit upright 
 

The rule of 3-6-9-12 for bowel obstruction 

The small bowel is normally <3cm in diameter. If it is 
>6cm it is at high risk of rupture. 
 
The large bowel is normally <6cm in diameter. If it is 
>9cm it is at high risk of rupture. 



The cecum is normally <9cm in diameter. If it is >12cm it 
is at high risk of rupture. 
 
Note that lack of air in the rectum is a late sign of bowel 
obstruction, so patients who present early in their disease 
process will often have air in the rectum on x-ray. 
 

Advantages of ultrasound over CT 

• Doppler flow allows assessment of blood flow to 
facilitate diagnosis of ovarian or testicular torsion 

• Provides high tissue contrast in biliary tree 
allowing for improved visualization of gallstones 
and sludge 

• Provides high tissue contrast in solid viscera (liver, 
kidneys and spleen) 

• May visualize abdominal contents better than CT 
in patients with little adipose tissue 

 

 

When to consider abdominal ultrasound 
as a screening test rather than CT 

Consider abdominal ultrasound as the initial diagnostic 
test in suspected uncomplicated appendicitis, 
nephrolithiasis, or diverticulitis in a young 
immunocompitant person with a moderate/high pretest 
probability for the particular diagnosis. 

A prospective study in 2009 of more than 1000 
hemodynamically stable, non-pregnant adult patients 
with non-traumatic acute abdominal pain who each 
received the gamut of emergency radiology tests: plain x-
rays, ultrasound and CT, showed that a strategy whereby 
an ultrasound was done as a screening test (with CT only 
done if the ultrasound was negative or inconclusive), had 
a very high sensitivity for diagnoses that required urgent 
intervention. This strategy reduced CT utilization by 50%. 

 

 

 



Indications for IV and/or Oral Contrast in 
Abdominal CT  

There remains a wide variation in practice depending on 
the local medico-legal environment, the culture of the 
radiology department, the suspected diagnosis and the 
preference of the particular radiologist as to whether or 
not contrast is used for abdominal CT in assessing acute 
abdominal pain in emergency radiology. The most 
important variable in determining whether an ED patient 
receives contrast for their abdominal CT is the 
radiologist's preference and skill at reading plain CT vs. 
contrast CT. Without communication by the ED 
physician to the radiologist of the most likely diagnosis 
and the pretest probability of the diagnosis, the default is 
often contrast CT, which often increases ED length of 
stay, may cause anaphylactoid reactions and possibly 
contribute to nephrotoxicity. 

The emergency literature shows that the accuracy of plain 
CT vs. contrast CT for uncomplicated appendicitis, 
diverticulitis and nephrolithiasis is comparable. 
However, for patients with undifferentiated abdominal 
pain, especially elderly patients, contrast CT is more 

likely to pick up conditions such an unsuspected 
mesenteric ischemia, portal vien thrombosis and cancer 
which may be missed on plain CT. 

CT with oral contrast makes it easier for the radiologist 
to assess for bowel obstruction, but on the other hand 
makes it more difficult for them to assess the bowel wall 
for ischemia. 

Indications for Head CT with Contrast in 
Emergency Radiology 

1. Suspect space occupying lesion such as a brain tumour 
or abscess on plain CT or on the clinical assessment 

Plain CT is neither sensitive nor specific for brain 
tumours because tumours may be isodense with 
brain tissue. If a patient with a good clinical 
picture for a brain tumour has a normal CT, you 
must go on to a contrast CT. Nonetheless, 
vasogenic edema seen on plain CT is highly 
suspicious for a space occupying lesion as apposed 
to the cytotoxic edema of ischemic stroke. The 
distinguishing features of vasogenic edema 
compared to cytotoxic edema are that vasogenic 



edema spares the gyri vs. cytotoic edema does not, 
and that cytotoxic edema follows a vascular 
distribution vs. vasogenic edema does not. 

2. Suspect cerebral venous thrombosis 

Communication with the radiologist that cerebral 
venous thrombosis is suspected is paramount 
because the timing of the images after contrast 
administration for a CT venogram is longer than 
for CT angiogram. 

3. Suspect carotid or vertebral artery dissection 

A CT angiogram of the head and neck are required 
(as apposed to a CT angiogram of the Circle of 
Willis used for aneursymal subarachnoid 
hemorrhage). 

4. Distinghishing a traumatic vs. aneurysmal 
subarachnoid hemorrhage 

Occasionally a patient presents to the ED with an 
altered level of awareness and the history is 
unclear in terms of whether the patient had a 

headache and then fell and smashed their head, or 
whether they just smashed their head. One cannot 
distinguish traumatic vs aneursysmal 
subarachnoid hemorrhage based on the 
distribution of blood on the plain CT alone. It is 
therefore prudent in patients with an unclear 
history to follow up the plain CT with a CT 
angiogram to determine whether an aneurysm is 
present or not. 

 

Prevention of CT Contrast "Allergy": An 
Anaphylactoid Reaction 

CT contrast "allergy" is not an IgE mediated 
phenomenon, and does not cause true anaphylaxis, but 
rather, it may cause an anaphylactoid type reaction. It is a 
myth that patients with a history of shellfish or iodine 
allergy have a higher risk of CT contrast allergy. 
Nonetheless, patients with multiple allergies in general 
are more likely to be suffer a CT contrast reaction. 
Modern contrast has lower osmolality than it used to and 
is non-ionic, and so the prevalence of CT contrast 



reaction has dramatically decreased over the years to 
about 2-3%, with only about 0.1% being serious reactions, 
and resultant death in less than 1 in 100,000. These are 
important numbers to take into consideration in shared 
decision making for the use of contrast CT. 

There is no good evidence in the literature to guide 
hospital protocols for prevention of contrast reactions in 
patients with a known history of contrast. In particular, 
premedication with corticosteroids has never been shown 
to reduce the risk of contrast reactions. 

Example Protocol for patients receiving CT 
contrast in > 12hrs 

Prednisone 40mg po + Ranitidine 150mg po 12hrs prior 
to contrast, repeated 2hrs prior to contrast and 
Dihphenhydramine 50mg po 1hr prior to contrast 

Example Protocol for patients receiving CT 
contrast in 2 hrs 

Hydrocortisone 200mg IV 2hrs prior and Ranitidine 
50mg IV + Benadryl 50 IV 1hr prior to co 

Indications for CT C-spine in Emergency 
Radiology 

While the Canadian C-spine Rules and NEXUS rules 
are useful in helping decide which patients do not require 
imaging in emergency radiology, it is less clear which 
patients who do require imaging should have an x-ray or 
CT as the their first line imaging modality. Clearly CT is 
much more accurate than x-ray at detecting significant 
injuries. This decision needs to take into account 3 
factors: 

1. The patient's "protoplasm" - Do they have a 
history of osteoperosis? Are they very elderly? Do 
they have a history of ankylosing spondylitis? 

2. The likelihood of obtaining a high quality x-ray 
image - Is the patient bull-necked? Do they have 
severe osteoarthritis? 

3. The mechanism of injury and physical exam - Was 
it a high risk mechanism of injury such as ejection 
from a car? Are they altered making the physical 
exam unreliable? Are there any focal neurological 
signs? 



If you have a moderate-high suspicion for a fracture or 
dislocation based on the clinical assessment, CT c-spine 
is the preferred first line imaging modality. However, for 
patients in whom you have a very low suspicion for a 
bony injury, but they fail the NEXUS or Canadian c-spine 
rules, an x-ray may suffice. 
 

The Truth About CT Radiation: A 
simplified approach to help in shared 
decision making 

• One CXR delivers 0.1mS of radiation which is 
equivalent to about 10 days of atmospheric 
radiation in North America 

• One head CT delivers the equivalent of about 30-
40 CXRs or 8-9 months of atmospheric radiation 

• One chest or abdominal CT delivers the equivalent 
of about 80-100 CXRs or 4 years of atmospheric 
radiation, which increases the risk of cancer by 
about 1 in 1000 in a 40 year old patient (up to 1 in 
2000 in a younger patient, less in an older patient) 

• Approximately 1/3 of people in North America will 
develop cancer some time in their lives; therefore 
the risk of cancer after a CT pulmonary angiogram 

of the chest increases from about 33% to 33.1%, a 
minuscule difference 

• Many centres are employing low dose protocols for 
CT (eg. CT urogram and CT chest to follow a 
pulmonary nodule), which minimizes radiation 
further 

• Many centres are employing newer software that 
minimizes radiation for head CTs 
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