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Minimally-invasive Percutaneous Screw Fixation of Displaced
Intra-articular Calcaneal Fractures
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Department of Orthopaedics Surgery, Wonkwang University College of Medicine, Iksan, Karea

=Abstract=

Purpose: The purpose of this study is to analyze the clinical and radiological results of minimally invasive percutaneous screw
fixation in intra-articular calcaneal fractures and its complications.

Materials and Methods: This study is based on 30 intra-articular calcaneal fractures that treated by index operation from June 2005
to November 2006 with at least 6 months follow-up. We assessed the clinical and radiological outcomes and complications.

Results: According to Sanders classification, there were 8 in type IIA , 7 in type HB, 3 in type IIIAB, 6 in type IIIBC, 6 in type IV.
And according to Essex-Lopresti classification, there were 9 in the tongue type, 21 in the joint depression type. Average follow-up
period was 14.6 months (range: 6-23 months). Average interval between from injury to operation was 2.3 days. Average AOFAS
score was 87.7 (range: 52-92). Satisfactory results were obtained in 22 cases (73.3%) by AOFAS score and in 20 cases (66.7%)
by VAS score (mean: 3.4). Radiological results improved from 8.7 to 20.3 degrees in the Bohler angle and from 40.2 mm to 52.1
mm in calcaneal height. Postoperative complications were 2 skin and soft tissue problems and 1 sural neuropathy.

Conclusion: Minimally invasive percutaneous screw fixation may be useful alternative surgical method in the management of
Sanders type Il and HI calcaneal fractures, which is possible to achieves the anatomical restoration and minimizes postoperative
complication in patients with high risks of soft tissue compromise and allows relatively early operation.
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Figure 1. Exposure of posterior facet joint using minimally invasive approach.



Figure 3. Comparison between preoperative and postoperative radiograph. (A) Preoperative AP and Iteral radiograph. (B) Postoperative AP

and lateral radiograph.

score: AOFAS score) 53 VAS (Visual analogue scale) %
T HHES ¢S 04T FE 10T olgaion, Wy
HE Wk 2 A, & 5 WA 2% Bohler 7, £3
olF ZAsIen] A YA B G A= =
&P A FA] A2E IRISAHFig 3). $& &
93 ol z2astet

=1

o o i

| )

Sanders 5-¢] £5ol <JaHH IAF0] 84, IIBHo| 74,
HIAB% 0| 3¢, MBC¥o] 69, IVEo] 6|0 B2 E wol
O Essex-Lopresti E-7ol Jafjas A48 Z4o| 99,
#d AEY 3] 2199, B 4] 7172 14670
(6~2371g)ololet. B FEo] 97 Al FA 12

v

Figure 2. Reduction and fixation of the calcaneal fracture by minimally invasive technique. (A) The rotated and depressed fragment is elévated
with freer elevator. (B) The reduced fragment is transfixed with Kirschner wires. (C) Radiogragh showing overall reduction of the calcaneal

fracture and fixation with multiple Kirschner wires. (D) This radiograph showing reduced articular facet held by screws, with restoration of
Bohler angle and calcaneal height.
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Table 1. Clinical Results Using the AOFAS Score
According to Sanders Classification
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Table 2. Clinical Results Using the VAS Score According
to Sanders Classification

Type I Type HI Type IV Total

Type I Type II Type IV Total

Excellent (90 to 100) 8 4 0 12 Excellent (0 to 2) 7 4 0 11
Good (80 to 89) 5 3 2 10 Good (3 to 5) 6 2 1 9
Fair (65 to 79) 2 1 2 5 Fair (6 to 8) 2 3 3 8
Poor (<64) 0 1 2 3 Poor (>9) 0 0 2 2
Total 15 9 6 30 Total 15 9 6 30
AQFAS: American Orthopaedic Foot and Ankle Society score. VAS: Visual analogue scale.
Table 3. Postoperative Comparison of the Bohler Angle, Calcaneal Height in Radiologic Resuit
Mean Boéhler angle Mean Calcaneal Height

Preop Postop Difference Preop Postop Difference
Type 1T 11.0 234 124 46.2 53.3 7.1
Type III 4.1 203 16.2 40.7 52.7 12.0
Type IV -6.6 14.1 22.7 31.6 453 13.7
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