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Updates in Diagnostic Imaging:
Use of Spiral CT, Fluoroscopy, TEE and MRI

in the Emergency Department

Scott W. Melanson, M.D., FACEP

I. Course Description
The potential uses of spiral CT, fluoroscopy, TEE and MRI in emergency

medicine are becoming increasingly appreciated.  Emergency physicians
need to understand the uses and limitations of these modalities.  Proper use
of these tests can improve the diagnostic accuracy of the emergency
physician.  This course will review the potential uses and limitations of these
modalities in emergency care.

II. Course Outline
A. Spiral CT (a.k.a. helical CT)

1. Spiral CT differs from standard CT in means of data acquisition
and processing.
a. Standard CT: images body in multiple discrete planes.
b. Spiral CT: continuously collects data as x-ray tube spirals

around the patient moving through the gantry.  Computer
reconstructs data into images.

2. Advantages of spiral CT
a. Dramatically shortened examination times.
b. Allows reconstruction of anatomic data in any plane.
c. Improved visibility of vascular structures.
d. Lower contrast load with contrast enhanced scans.

3. Emergency Medicine Applications
a. Appendicitis

♦  Primary CT findings in appendicitis:
•  Enlarged appendix (diameter > 6mm)
•  Periappendiceal inflammatory changes

♦  Excellent accuracy.  Study results:

Author             (N)      Sensitivity (%)     Specificity (%) Accuracy (%)     Contrast
Lane ’97           109         90       97        94        none
Balthazar ’98   146         97       97        97        po, iv
Funaki ’98   100         97          94        95           pr, po
Rao ’97   100         98       98           98        pr
Schuler ’98   97         98          91         96        po, iv
Rao ’97   100         100       95           98         pr, po
Choi ’98   124         100          92        99        iv, po
Table 1.  Results of spiral CT studies evaluating possible appendicitis.

♦  Often assists in making alternative diagnosis when
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appendicitis not present.  Study results:

Author (N) Alternative dx (%)
Balthzar ’98        146 26
Lane ’97     109 34
Schuler ’98     97 36
Funaki ’98     100 54
Rao ’97     100 62%
Rao ’97       100 80%

Table 2.  Percentage of patients in whom alternative diagnosis was made
                by spiral CT when appendicitis was not identified.

♦  Several studies (Schuler et al (1998), Rao et al, NEJM
(1998), Rhea et al (1997), and Rao et al, Clin Rad (1998))
have found sCT to be a cost-effective test in most
scenarios.

b. Renal Colic
♦  Study completed in < 5 minutes
♦  Unenhanced scans => no risk/expense of contrast
♦  Identifies extraurinary pathology (i.e. AAA, diverticulitis,

appendicitis)
♦  No information on renal function or degree of obstruction
♦  sCT helpful in predicting stone passage.  Factors

associated with decreased likelihood of spontaneous stone
passage:

•  Stone > 5mm
•  Stone in proximal 2/3 of ureter
•  Stone seen on > 2 consecutive CT images

♦  Impressive results as noted below:

Author    N  Sensitivity (%) Specificity (%) Accuracy (%)
Boulay '99    99    100 96 98
Chen '99   100  100 94 97
Niall '99   40  100 92 98
Fielding '98   100  98 100 99
Viewig '98   105  98 98 96
Smith '98   210  97 96 97
Miller '98   106  96 100 98
Dalrymple '98   417  95 98 97
Yilmaz '98   97  94 97 95
Shelley '99  180  86 92 89
Table 3.  Summary of studies evaluating sCT in renal colic.
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c. AAA
♦  Provides excellent imaging of aorta and branches (much

better than standard CT).
♦  Can be used as the sole method for preoperative

evaluation of AAA.

d. Pulmonary Embolism
♦  Goal = direct visualization of pulmonary emboli.
♦  Allows for conclusive diagnosis more often than V/Q

scan.
•  Cross et al, 1998                                                            

          confident diagnosis                                              
          sCT              90%                                                 
          V/Q             54%  p<.001

♦  Studies have yielded variable accuracy data.

      Investigator  N Sensitivity (%) Specificity (%)
Drucker '98 47

group 1observers 60 81
group 2 observers 53 97 

Goodman '95   20 63 89
Van Rossum '98 123 75 90
Sostman '96   28 75 89
Mathis '99      117 85         100
Grenier ‘98 142 87 95
Mayo '97 139 87 95
Kim '99 110 92 96
Table 4.  Studies of spiral CT in evaluation of pulmonary embolism.

♦  Variability in results may be due to scanning protocols
(2mm vs 5mm slices), operator experience, and patient
selection.

♦  sCT poor at identifying isolated subsegmental PE (~6% of
PE's).  Clinical significance of these PE unclear.

♦  Can often provide alternative diagnosis if PE not
identified:

Alternative Diagnosis Made with sCT
Cross '98 33%
Kim '99 67%
Van Rossum '98 93%

♦  Interrater reliability better with sCT (Kappa = .85) than
with V/Q (Kappa = .61) (Mayo et al, 1997).
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♦  More clinical data necessary before conclusion can be
drawn regarding role of CT in evaluation of possible PE.

B. Magnetic Resonance Imaging
1. Technology: Protons in the body are subjected to a particular

radio frequency.  They respond by emitting a signal as they
realign themselves with the strong magnetic field of the MRI
scanner.  These signals are registered by the scanner and
processed by a computer to generate an image.

2. Advantages: No radiation exposure, contrast agents less toxic,
can create images in any orientation, excellent imaging of soft
tissue.

3. Emergency Medicine Applications
a. Spinal Emergencies

♦  Metastatic lesions
♦  Primary spinal or paraspinal lesions
♦  Trauma
♦  Inflammatory disease

b. Musculoskeletal Disorders
♦  Bones/joints (hip, knee, shoulder)

c. Venography
♦  Magnetic resonance venography has been found to be >

color Doppler in detecting DVT.
•  Evans et al, 1993. N=61

    Pelvis DVT Thigh DVT Calf DVT
Sensitivity         100       100       87
Specificity         95       100                       97

♦  Other studies:

  Author  N        Sensitivity (%) Specificity (%)
Carpenter '93 85     100 96
Laissy '96 37     100 100
Catalano '97 43     100 94
Erdman '90 100      90 100

Table 5. Studies evaluating MR venography for possible DVT

4. Disadvantages: Magnet prevents use of metallic life support
equipment, slow (30–60 min. exams), claustrophobic
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environment.

C. Transesophageal Echocardiography (TEE)
1. Technology: A 5 MHz ultrasound transducer is attached to the tip of

an endoscope.  Endoscope tip can be moved in 2 planes with control
wheels on TEE probe handle.  Requires mild sedation in the awake
patient.

2. Imaging through the esophageal wall, which lies against the heart,
allows for high resolution imaging of the aorta and cardiac structures.
Provides better visualization than transthoracic imaging (TTE).

3. Emergency Medicine Applications
a. Traumatic Disruption of the Aorta (TDA).

♦  Accuracy similar to aortography in most studies:

    Author   N      Sensitivity (%) Specificity (%) Accuracy (%)
Buckmaster '94 160 100         100       100
Kearney '93   69 100         100       100
Smith '95 93 100         98       99
Chirillo '96 131 93         98       98
Vignon '95   32 91         100       97
Saletta '95 114 63         84       82
Minard* '96   29 57         91       83

*TEE performed by trauma surgeon or fellow (not cardiologist or anesthesiologist)
Table 6. Studies evaluating TEE in the diagnosis of traumatic

disruption of the aorta

♦  Performed at bedside, no contrast and faster than aortography
(average exam time <30 minutes).

b. Aortic Dissection
♦  TEE has sensitivity and specificity similar to aortography and

CT for this diagnosis.  TEE also images aortic valve and
pericardial fluid collections.

♦  Only bedside test available to diagnose aortic dissection
♦  Sarasin et al, recommends obtaining whichever of the

following is most available with high probability of
dissection: TEE, CT, aortography or MRI. If suspicion is
high and initial test negative, obtain second confirmatory
test.

4. Disadvantages



American College of Emergency Physicians
1999 Scientific Assembly Notes
TH-221 Updates in Diagnostic Imaging

Las Vegas Convention Center Page 6
Las Vegas, Nevada
October 11-14, 1999

a. Requires immediate availability of experienced sonographer.
b. Sedation necessary.
c. Area or the aorta from distal ascending aorta to mid transverse

aortic arch is poorly visualized.
d. Gendreau et al, (1999), reported complications in 12.6% of

patients undergoing TEE in ED but most other studies report
complication rate < 3%.

D. Fluoroscopy
1. Mobile "mini C-arm" units can create static images or continuous

live images.  These utilize much less radiation than traditional
x-ray machines; lead aprons not necessary for most ED
applications.

2. Allows for imaging in an unlimited number of planes with
magnification of up to 5x.

3. Emergency Medicine Applications
a. Foreign Body Localization and Detection

♦  Identifies glass, metal, gravel and graphite but missed
plastic and wood in tissues.

♦  Can help localize f. b. better than standard radiographs
♦  Wyn et al, 1995.  Fluoroscopy identification of foreign

bodies in beef cubes.

Object Sensitivity (%)
Glass 100
Metal 100
Gravel 100
Graphite 90
Plastic 0
Wood 0

♦  Interobserver agreement excellent (Kappa = 0.75)

b. Fracture Identification and Reduction
♦  Low energy fluoroscopy limits use to distal extremities
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♦  Helpful with reduction attempts.  Compared with standard
follow-up radiographs, fluoroscopy results in less
radiation, more successful attempts and less trips to
radiology department.  (Lee et al, 1994)

♦  Cannot exclude fracture with fluoroscopy in strobe mode:
•  Sensitivity = 70%
•  Specificity = 93%
•  Accuracy = 85% (Jones et al, 1995)
•  No study has examined ED fluoroscopy in the

continuous mode for the diagnosis of fractures.

c. Confirmation of Intraosseous Needle Placement.
♦  Improves success rate of placement 100% with vs. 85%

without. (Mitchell et al, 1997)
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