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1. Intra-articular displacement is the only fracture characteristic that evaluators identified differently 
between the two modalities

2. Change in management is common when evaluating CT and X-ray of the same patient when the   
images are unlinked and randomized

3. Surgeons more commonly chose operative intervention when evaluating CT scans
4. Surgeons’ heightened perception of articular comminution when evaluating CT scans led to a 

significant number of  changes from volar plate -> DBP/Ex-fix, and cast -> volar plate 
5. Routine use of CT scans for evaluation and management of AO Type C distal radius fractures would 

present a significant increased cost burden to the healthcare system

Figure 2. Representative images from plain radiographs and stills from videos provided to surgeons

Figure 1 Interpretation of kappa-
statistic

Figure 4 Projected annual cost of increased operative intervention driven by CT scan evaluation of 
AO Type C fractures.

* Direct operative cost as billed by our institution
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Figure 3 Projected annual cost of CT scans if ordered for routine evaluation of AO type C fractures 
using CMS cost data and previously reported incidence data
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Follow Us

• Distal radius fractures (DRF) ≈ 44% of hand and wrist fractures
• Increasing incidence, increased use of operative management
• Computed tomography (CT) advocated for evaluation, especially if surgical intervention planned
• Previous studies show change in fracture characterization and trends toward changes in  decision 

making when evaluating CT scans
• These studies have only examined differences in articular gap/step-off

Objective:
Evaluate the differences in fracture characterization and how they influence 

treatment plan when comparing plain radiography to CT scans

Surveys
• 4 fellowship-trained hand surgeons
• 20 de-identified x-rays and CT scans of AO Type B and C fractures
• Separated and randomized into 40 folders with either PA, oblique and lateral x-ray images 

(.jpeg), or coronal, sagittal and axial CT  scans presented as scrollable video (.wmv)
• Surgeons asked to:

1) Identify indications for operative intervention based on AAOS guidelines, and
2) Determine method of management 
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κ < 0.0 Poor
0.0 < κ < 0.2 Slight
0.2 ≤ κ < 0.4 Fair
0.4 ≤ κ < 0.6 Moderate
0.6 ≤ κ < 0.8 Substantial

κ ≥ 0.8 Almost Perfect

Analysis
• One-sample t-test used to evaluate differences in 

indications identified and management choice  
• Kappa-statistic calculated to assess inter- and intra-

rater reliability
• McNemar’s test for marginal homogeneity, a test of the 

probability of disagreement being due to chance, to 
further evaluate trends in agreement/disagreement

κ McNemar (p)
Dorsal Tilt* -0.03 0.81

Intra-articular 
Displacement 0.22 0.02

Radial Shortening 0.33 0.84

1) Intra-articular displacement was the
only indication noted differentially 
between CT and X-ray (18% difference, 
p<0.05)
*Dorsal tilt rarely noted on CT, making 
calculation of kappa unreliable

Table 1. How often is the same indication cited by a surgeon when 
evaluating a CT vs X-ray of the same fracture? 

X-ray (%, κ) CT (%, κ)

Absolute 
Agreement* 41%, 0.24 27%,  0.09

Any Indication 64%, 0.24 73%,  0.26
Dorsal Tilt** 92%, 0.69 79%, -0.05

Intra-articular 
Displacement 62%, 0.23 62%,  0.29

Radial Shortening 60%, 0.40 60%,  0.34

Table 2. How often do evaluators agree on an indication when reading a 
CT scan vs an x-ray (i.e. is CT scan more precise for evaluating an 

indication)?
1) No significant differences in 
pairwise between-rater 
agreement when comparing 
CT and X-ray

*Agreement on all indications
**Dorsal tilt was rarely noted 
on CT, making calculation of 
kappa unreliable

Table 3. How often did surgeons choose the same management when 
reading a CT vs X-ray of the same fracture?

1) *DBP/Ex-fix more likely when evaluating CT (OR 3.71, p<0.005)
2) **Evaluators more likely to choose operative management when evaluating CT (OR 2.09, 
p<0.05)
3) 10/12 changes to operative management were when evaluators changed from casting on 
X-ray to ORIF w/ volar plate on CT scan

Management Choice

K-Wire ORIF Ex-fix/DBP Total 
Operative

Non-
operative

CT 0.03 0.60 0.27* 0.83** 0.17

X-ray 0.05 0.59 0.09 0.73 0.27

Cost of Routine Use of CT Scans for Evaluation and Management

Conclusions
Although CT scans improve visualization of the articular surface, and 

are useful in guiding fixation choices, they may also lead to over-
treatment and added cost of distal radius fractures.
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