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Introduction: 

 

 The calcaneal displacement osteotomy is frequently used by foot and ankle surgeons to 

correct hindfoot angular deformity. The osteotomy requires internal fixation and traditional 

techniques utilize headed compression screws for this purpose. While outcomes are reliable a 

common, if not expected, complication is post-operative plantar heel pain from prominent 

hardware. Recent innovation has introduced several alternative fixation methods but there is little 

literature comparing to headed screws and as such headed screws remain the most common 

fixation method in the senior author’s practice. Traditional techniques recommend placing 

screws away from the plantar surface of the calcaneus but recent literature questions this intuitive 

recommendation. We sought out to compare hardware removal rates after calcaneal displacement 

osteotomies and analyze technical factors including screw size, position and angle. We 

hypothesize that larger screws placed more plantarly will be removed more frequently. 

 

Materials and Methods: 

 

 We reviewed records from four surgeons in a single practice for CPT codes matching a 

calcaneal osteotomy for hindfoot correction. We included patients with a primary procedure 

from June, 2010 to January, 2012 providing a 12 month follow up period. We excluded 

neuropathic patients, those with previous ipsilateral calcaneus surgery, those that had suffered 

trauma to their heel pad and those patients with incomplete radiographic follow up. The choice 

of fixation was at the discretion of the treating surgeon and not randomized. We collected 

epidemiologic data, type of fixation used and frequency of removal. We then performed a 

radiographic analysis of post-operative weight bearing films and mapped the Screw Entry 

Quadrant (SEQ) as described by Abbasian et al and angle of screw placement related to 

calcaneal pitch. The Data was analyzed with OpenEpi (Dean AG, Sullivan KM, Soe MM. 

OpenEpi: Open Source Epidemiologic Statistics for Public Health, Version 2.3.1. 

www.OpenEpi.com, updated 2011/23/06, accessed 2012/12/10.) and cohorts were compared 

with two sample independent t-test, Fisher and mid-p exact tests. 

 

Results: 
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 After exclusions we had 31 patients in our screw removal cohort and 125 in our screws 

retained cohort.  The majority of screws were placed in the second Screw Entry Quadrant with 

no statistical difference between the two cohorts in regard to screw placement location or angle. 

The screws removed cohort was comprised of 84% screws sized 6.5mm and higher. This 

percentage was significantly reduced in the screws retained cohort at 64%.  

 

Conclusion: 

 

 Headed compression screws remain a common fixation method for calcaneal 

displacement osteotomies. This study supports the findings of the recent publication by Abbasian 

et al that found no correlation with SEQ and removal rates. We did however find a statistically 

significant difference in screw size and removal rates. The data in this study suggest a lower rate 

of removal with screws sized 4.5mm or smaller. While newer fixation methods have come onto 

the market to avoid the concern for prominent hardware post operatively, this study suggests that 

technical factors can aid in reduction of removal rates in headed compression screw fixation and 

that the size of the screw is more important than the SEQ. 

 

 

 

 

 

Table 1 

Cohorts Screws Removed Screws Retained Statistical 

Significance 

N Pts 31 125  

# pts with single screw fixation 22 (71%) 73 (58%) p>.05 

# pts with two screw fixation 9 (29%) 52 (42%) p>.05 

Inferior (or only) Screw SEQ 1 12 (39%) 33 (26%) p>.05 

Inferior (or only) Screw SEQ 2 16 (52%) 84 (67%) p>.05 

Inferior (or only) Screw SEQ 3 3 (10%) 8 (6%) p>.05 

Superior (if present) Screw 

SEQ 1 

1 (11%) 4 (8%) p>.05 

Superior (if present) Screw 

SEQ 2 

6 (67%) 33 (63%) p>.05 

Superior (if present) Screw 

SEQ 3 

2 (22%) 15 (29%) p>.05 

Inferior Screw Angle 12° (-19 – 35) 10° (-14 – 38) p>.05 

Superior Screw Angle 14° (1-28) 12° (-16 – 28) p>.05 

Small screws (4.0 & 4.5mm) 4 (13%) 39 (31%) p<.05 

Larger screws (6.5 & 7.0mm) 26 (84%) 80 (64%) p<.05 

 

 

 

 

 

TABLE 1: Data table comparing cohorts 
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