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Calcaneal fractures are relatively common 

injuries, with their complex anatomy making effec-

tive treatment challenging(1,2). Joint depression-type 

calcaneal fractures, in particular, pose significant 

management difficulties when using percutaneous 

techniques(3), often necessitating open reduction. 

Although the lateral extensile approach typically 

achieves better fracture reduction, the sinus tarsi 

Purpose: To examine the correlation between postoperative computed tomography (CT) parameters 

and functional outcomes in patients treated with sinus tarsi locking plates for joint depression-type 

calcaneal fractures. 

Methods: This study retrospectively analyzed patients who underwent sinus tarsi locking plate fixation 

for joint depression-type calcaneal fractures at a tertiary hospital between 2019 and 2021. The patients 

were followed up for an average of 16 months. Collected data included demographic information and 

postoperative CT parameters, including Böhler’s angle and posterior facet congruity. Functional 

outcomes were evaluated using the Foot and Ankle Ability Measure (FAAM) score. 
Results: Postoperative CT scans were used to evaluate the quality of fracture reduction in 55 patients 

with calcaneal fractures treated with sinus tarsi locking plates. The mean FAAM score was 79.4 (range: 

42–100). Among the patients, 45 (82%) achieved good functional outcomes, while 10 (18%) had poor 

outcomes, with no significant demographic differences between groups. Anatomical, near-anatomical, 

and poor reduction of the posterior facet were observed in 49%, 31%, and 20% of cases, respectively. 

Böhler’s angle was >20º and <20º in 76% and 24% of cases, respectively. Anatomical reduction of the 

posterior facet showed a significant correlation (P=0.025) with favorable outcomes, whereas Böhler’s 

angle showed no significant association (P=0.685). 

Conclusions: Sinus tarsi locking plate fixation is effective in achieving satisfactory posterior facet 

reduction and functional outcomes for joint depression-type calcaneal fractures. Postoperative CT scans 

can help predict functional recovery by evaluating posterior facet reduction. Achieving posterior facet 

anatomical reduction is essential for favorable functional recovery. 
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approach has shown promise in terms of functional 

outcomes and lower complication rates(4–6).  

Sinus tarsi locking plate fixation has been 

demonstrated to offer reliable stability, low compli-

cation rates, and favorable functional outcomes in 

treating calcaneal fractures(7–10). Additionally, 

postoperative computed tomography (CT) has 

emerged as a valuable tool for assessing the quality 

of reduction, particularly in examining posterior 

facet congruity, which can be challenging to 

evaluate with plain radiographs(11–13).  

This study aims to examine the correlation 

between postoperative CT parameters and func-

tional outcomes in patients with joint depression-

type calcaneal fractures treated with sinus tarsi 

locking plates. By analyzing the postoperative CT 

images and patient-reported functional outcomes, 

we aim to identify significant correlations between 

these parameters. 
 

MATERIALS AND METHODS 

This retrospective study analyzed data 

from 55 patients who underwent sinus tarsi locking 

plate fixation for joint depression-type calcaneal 

fractures (Fig. 1) at a tertiary hospital between 2019 

and 2021. The study was approved by the institu-

tional review board, and informed consent was 

obtained from all patients. 

 

 
 

Fig. 1 Postoperative computed tomography scan of 

Sinus tarsi locking plate fixation. 

 

Patients were followed up for a mean of 16 

months, during which demographic data and pos-

toperative CT parameters, including Böhler’s angle 

and posterior facet congruity (Fig.2), were analyzed 

to assess the quality of reduction. Böhler’s angle 

and posterior facet congruity were evaluated using 

postoperative CT reference points based on 

previously published studies(12). The quality of 

reduction was classified as anatomical reduction 

(stepping <1 mm), near-anatomical reduction 

(stepping 1–3mm), and poor reduction (stepping 

>3mm)(14). The Foot and Ankle Ability Measure 

(FAAM) score was used to evaluate clinical 

outcomes(15,16), with functional outcomes stratified 

as poor (score <90) or good (score ≥90)(17). 

 

 
 

Fig. 2 Postoperative computed tomography scan of 

posterior facet reduction. a. anatomical reduction of 

posterior facet, b. poor reduction of the posterior 

facet. 

 

Appropriate statistical methods, including 

multivariable logistic regression analysis, were 

used to analyze all data and examine the correlation 

between postoperative CT parameters and func-

tional outcomes in patients with joint depression-

type calcaneal fractures treated with sinus tarsi 

locking plates. 

 

RESULTS  

Postoperative CT scans were utilized to 

assess the quality of reduction achieved in 55 

patients with joint depression-type calcaneal 

fractures treated with sinus tarsi locking plate 

fixation. Clinical outcomes were evaluated using 

the FAAM score, which revealed a mean value of 

79.4 (range: 42–100) across all patients. Among 

these patients, 45 (82%) achieved good functional 
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outcomes, while 10 (18%) exhibited poor functional 

outcomes. No statistically significant differences in 

patient demographics were observed between the 

good and poor outcome groups (Table 1). 

The results indicated that anatomical 

reduction with posterior facet congruity was 

achieved in 27 (49%) cases, near-anatomical reduc-

tion in 17 (31%) cases, and poor reduction in 11 

(20%) cases. Multivariate analysis revealed a signi-

ficant correlation between anatomical reduction 

and favorable functional outcomes (P=0.025). 

Additionally, Böhler’s angle was restored to greater 

than 20º in 42 (76%) patients but remained less than 

20º in 13 (24%) patients. However, no significant 

correlation was identified between Böhler’s angle 

and the FAAM score (P=0.685) (Table 2). 

 

Table 1 Patient demographics. 
 

 Good Poor P-value 

Age (years) 46.6 (±11.27) 49.3 (±12.55) 0.505 

Sex    

     Male 32 (71.1%) 9 (90%) 0.423 

     Female 13 (28.9%) 1 (10%)  

Mechanism of injury    

     Fall from height 40 (88.9%) 9 (90.0%) 1.000 

     Traffic accident 5 (11.1%) 1 (10.0%)  

Initial Böhler’s angle (º) -0.62 (±10.28) -1.5 (±7.63) 0.800 

Smoking 17 (37.8%) 3 (30%) 0.731 

Body mass index (kg/m2) 23.60 (±3.46) 21.88 (±3.49) 0.161 

Time to surgery (h) 157.56 (±132.90) 209.5 (±130.32) 0.267 

 

Table 2 Correlation between postoperative computed tomography parameters and functional outcome 

(Multivariate analysis). 
 

Postoperative CT parameters Odd ratio 95% CI P-value 

Böhler’s angle (º)    

     0–20 1   

     >20 1.41 0.09–14.16 0.687 

Posterior articular facet reduction    

     Poor 1   

     Near 6.55 0.90–47.56 0.063 

     Anatomical 7.52 1.23–43.95 0.025* 

 
DISCUSSION 

The optimal surgical approach for 

displaced intra-articular fractures is influenced by 

multiple factors, including the surgeon’s expe-

rience with different methods, patients’ comorbid-

dities, and characteristics of the fracture and soft 

tissues. Over the past few decades, novel surgical 

approaches and techniques have been developed to 

minimize soft tissue complications and achieve a 

more precise restoration of the posterior facet(1).  

The sinus tarsi approach involves making an 

incision from the tip of the lateral malleolus 

towards the base of the fourth metatarsal bone, 

providing excellent visualization of the subtalar 

joint. A comprehensive meta-analysis has sup-

ported this approach, highlighting its multiple 

advantages over the extensile lateral approach. The 

study demonstrated statistically significant reduc-

tions in operative time, complication rates, re-

operations, and postoperative articular displace-

ment(18,19).  
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 Fixation options for the sinus tarsi 

approach include screw fixation, plate fixation, and 

anatomic plate fixation. Although no significant 

differences have been observed in wound compli-

cations and functional outcomes, both biomecha-

nical and clinical studies have consistently shown 

that plate fixation offers superior performance in 

terms of stability, preservation of Böhler’s angle, 

and the rate of implant removal compared to screw 

fixation(7,9,10,20). In this study, all the patients were 

treated using an anatomical locking plate for the 

sinus tarsi approach, with no reported wound 

complications or hardware removal. 
 The posterior facet of the calcaneus is 

essential for weight-bearing and the biomechanics 

of subtalar motion. Cadaveric studies have demon-

strated that articular incongruity leads to a major 

shift in load.  Incongruent reduction of this joint can 

also impair foot and ankle function and may lead to 

osteoarthritis over time. Posterior facet congruity 

has been linked to better functional outcomes.  The 

postoperative CT evaluation in this study revealed 

that 80% of cases achieved anatomical or near-

anatomical alignment, which was associated with 

favorable functional outcomes.  

The normal range for Böhler’s angle is 20–

40º. A reduction in this angle indicates a collapse of 

the posterior facet of the calcaneus, resulting in 

increased pressure on the subtalar joint. Several 

studies have reported a correlation between 

Böhler’s angle and functional outcomes. However, 

in this study, no significant association was found 

between the angle and functional outcomes. 

Notably, the majority of patients who underwent 

sinus tarsi locking plate fixation achieved a 

restoration of Böhler’s angle to greater than 20º. 

 

CONCLUSIONS 

In conclusion, sinus tarsi locking plate 

fixation for joint depression-type calcaneal frac-

tures offers effective posterior facet reduction and 

favorable functional outcomes. Postoperative CT 

assessments can help predict functional outcomes 

by evaluating the posterior facet alignment. 

Anatomical reduction of the posterior facet is 

essential for achieving optimal functional recovery. 
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