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Background
• Ankle arthrodesis is the current gold standard for treatment 

of severe, debilitating ankle arthritis.

• The use of locked dual anterior plating provides for stable 
fusion in a number of difficult situations [Guo et al, FAI 2010]:
– Failed prior fusion
– Post-traumatic or post-infectious ankle arthritis with bone loss
– Severe osteopenia

• Screws should be as long as possible but violation of the 
sub-talar joint should be avoided to preserve motion.

Harris-Beath View
(Harris RI, JBJS 1948)

Canale View
(Canale, JBJS 1978)

Broden Views
(Bruden, Acta Radiol 1939)

Broden View Subtypes
(Bruden, Acta Radiol 1939)

• Lateral Oblique
• Medial Oblique         
• Lateral Oblique Axial

Obtaining these views requires time positioning image intensifier and 
increased exposure to ionizing radiation.



5/10/2013

2

• Hypothesis
– When placing anterior arthrodesis plates, a simple intra-

operative lateral view of the ankle will allow safe 
placement of fixed angle locking screws into the talus.  

• 2 Primary Aims
– Aim #1:  Determine the accuracy associated with judging 

whether screw tips are located in or out of the talus. 

– Aim #2:  Explore anatomy, implant, and surgeon-related 
factors that influence how well perceived versus actual 
screw tip positions are correlated.  

Materials
• Cadaveric study

• 5 intact fresh-frozen ankles

• Dual ankle fusion plate 
system

• Image Intensifier

Methods
• Foot held in standard position of fusion*.

• Medial and lateral plates secured with 
short talar screws.

• Each screw sequentially replaced with a 
fixed angle locking screw of length 
required to reach the perceived
subchondral bone as visualized on a 
lateral ankle view.

• Screw length measured directly off the 
drill bit. 

• Due to available screw lengths in 2-mm 
increments some screws approximately 1-
mm long and some 1-mm short.

*neutral dorsiflexion, 5˚ valgus, 10˚ external rotation (Scranton, CORR 1991)

Methods
• Three C-arm images generated per screw:

– Lateral 
– 10˚ caudad
– 10˚ cephalad

• Each specimen dissected and actual distance 
from screw tip to the edge of bone measured 
to nearest 1-mm using a depth gauge.

• 90 images randomly ordered and distributed 
to 4 reviewers:

– 1 orthopedic resident
– 2 ortho foot & ankle fellowship-trained surgeons
– 1 podiatry-trained surgeon

• Recorded:
– (1)  IN or OUT of talar bone?
– (2)  Distance (mm) between screw tip and 

perceived talus subchondral bone margin

– Measures repeated at least one week later.        

OUT
X

Distance = + X
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Analysis
• Agreement within and between readers (Kappa)

• Accuracy (% correctly identified as IN vs. OUT)

• Correlation between radiographically and directly measured distance from 
screw tip to bone margin (Pearson test) 

• Logistic regression to look at the influence of independent variables on 
accuracy.

Independent Variables Explored
Medial vs. lateral plate

Angle of image intensifier beam
Talar region into which screw was directed

Level/type of surgical training

Results
• High within-reader agreement 

– Kappa 0.871 (p=0.000)

• High between-reader agreement
– Kappa 0.807 (p=0.000)

• Very poor overall accuracy (55.8%)

Results
• Poor correlation (0.195; p=0.001) between radiographically measured and 

actual distance between screw tips and bone margin
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Image 2.  Logistic regression analysis showing probability of correct assessment by variable 
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Results
Is there a safe margin for error?

Conclusions
• The view obtained and the anatomic region of the talus have a 

greater influence on accurate assessment of screw tip location in 
the talus than level of training or the laterality of the implants.

• Although accuracy is poor, useful information can still be gained:

Guideline
The screw is actually IN (with 95% confidence) if on a lateral view of the 
ankle the screw tip appears to be at least 2.7-mm IN (corresponds to the
width of the 2.7-mm drill bit).

Screws perceived to be closer than 2.7-mm to the subchondral bone margin 
should be shortened or imaged with additional views.

Possible Limitations

• Measures were to subchondral bone NOT to the 
surface of the cartilage – so may be over-estimating 
the risk to joint penetration.

• Findings may not be generalizable to all screws placed 
into the talus as these screws are fixed angle and 
limited in their potential trajectories. 

• Guideline should be used as adjunct information in 
addition to routine tactile feedback, not as the sole 
basis for judgment of screw location.
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