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The Operative Treatment using Mini-open Sinus Tarsi Approach for
Displaced Intraarticular Calcaneal Fractures
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=Abstract=

Purpose: This study was performed to evaluate the clinica outcomes of operative treatment using mini-open sinus tars
approach for displaced intraarticular calcaned fractures.

Materials and Methods: We studied 18 cases (16 patients) of intraarticular calcanea fractures who were treated with snus
tars gpproach by same surgeon. The mean age of patients was 44.8 years, and mean follow-up period was 17.2 months. The
measurement of Bohler angle, Gissane angle, the degree of articular surface depression, and the period to union were performed
through preoperative and postoperative radiographs. The clinical evaluation was performed according to hindfoot score of the
American Orthopaedic Foot and Ankle Society (AOFAS) and scale of the Creighton-Nebraska hedlth foundation (CNHF).

Results: Bohler angle and Gissane angle had improved significantly from preoperative average 9.8°, 117.6° to average
22.4°,1134° immediate postoperatively, and had maintained to average 21.8° and 114.2° at the last follow-up. The degree of
articular surface depression had improved sgnificantly from preoperetive average 5.2 mm to 1.2 mm at the last follow-up. All
cases achieved bone union, and the period to union was average 10.5 weeks. AOFAS score was average 86.2 points at the last
follow-up. There were 7 excellent, 9 good, and 2 fair results according to the CNHF scale. Therefore, 16 cases (88.8%)
achieved satisfactory results.

Conclusion: The minimally invasive sinus tars approach using headless compression screw seems to be an effective
surgical method for displaced intraarticular calcaneal fractures, because of the possibility of accurate restoration of articular
surface and the low risk of postoperative soft tissue complications.
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Figure 2. (A) Intraoperative photograph showing the incision of sinus tarsi approach. (B) Reduction and fixation of displaced
posterior articular facet with the headless compression screw.

Figure 3. (A) Intraoperative fluoroscopes show the reduction of posterior articular facet and temporary K-wire fixation. (B)
Fixation with headless compression screw (Barouk®).
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Table 1. Comparison between Preoperative and Postoperative Bohler angle, Gissane angle (Mann-Whitney test)

Preoperative Postoperative Final follow-up p-value 1* p-value 2"
Bohler angle () 9.8+8.2 224158 213156 0.004 0.921
Gissane angle (°) 117.6£10.5 1134*6.4 114.2%+6.1 0.038 0.672

* p-value 1: comparison between preoperative and postoperative, T p-value 2: comparison between postoperative and final follow-up.

Table 2. Comparison between preoperative and postoperative degree of subtalar joint depression (Mann-Whitney test)

Preoperative Final follow-up p-vaue
Joint depression (mm) 52*31 1.2+05 0.011
Sanders11A (n=6) 44+25 0.7+£04 0.005
Sanders 11B (n=4) 54+34 1.0£06 0.007
Sanders 11AB (n=5) 51%3.2 15108 0.018
Sanders IIAC (n=3) 7.2%+4.1 22*16 0.004
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Table 3. Clinical assessment using AOFAS ankle-hindfoot score
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Evaluation factor Grade Score Case
Pain Excell 1 7
Activity limitation cellent 90-100
Walking ability q
Gait abnormality Goo 80-89 8
Ankle & subtalar motion Fair 65-79 3
St_ab'“ty ) Poor <64 0
Hindfoot alignment

Table 4. Clinical assessment using Creighton-Nebraska health foundation scale
Evaluation factor Grade Score Case
Pain (at activity & rest) Excellent 90-100 7
Walking & standing ability Good S0.89 9
Subtalar motion 00 :
Return to work Fai ey p
Swelling ar -
Changein shoe size Poor <64 0
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Figure 4. Plain radiographs of 41 years old male patient. (A) Preoperative radiograph showing displaced intraarticular
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calcaneal fracture. (B) Preoperative CT image shows the type of subtalar joint involvement (Sanders type IlIA). (C-D)

Postoperative radiographs showing internal fixation using headless compression screws.
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Table5. Overview of literatures on the extensile lateral approach

Study (year)

Number of cases

Follow up length

Wound complication

Folk et al. (1999)
Buckley et al. (2002)
Kienast et. a. (2009)

190
471
136

N/A*
At least 24 months
8.6 months

25%
11%
5.9%

* N/A: not available

Table 6. Overview of literatures on the sinus tarsi approach

Study (year)

Number of cases

Follow up length

Wound complication

Guptaet al. (2003)
Stulik et a. (2006)
Hospodar et al. (2008)
Spagnolo et. a. (2009)
Chae and Yang (2010)
Our study (2012)

32
287
16
39
30
18

N/A*
43.4 months
N/A*

39 months
14.6 months
17.2 months

3%
8.7%
0%
0%
6.7%
0%

* N/A: not available
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