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Background  
•  The lateral ankle ligament complex is the most 

frequently injured structure in athletes1.  
•  The most commonly injured ligaments during 

an ankle sprain are the anterior talofibular 
ligament (ATFL) and calcaneofibular ligament 
(CFL)2.  Laxity in these ligaments can lead to 
chronic ankle instability. 

•  The Brostrom-Gould repair is a common 
surgical intervention to restore ankle stability3,4. 

 
 
 
 
 
 

Figure 2. Dynamic radiographs during walking.   

•  Repaired and contralateral static kinematics were not different (all 
p ≥ .133).    

•  There were no significant ROM differences between repaired and 
contralateral ankles during the support phase of gait (Table 1). 

 

Table 1: Mean ankle joint ROM during the support phase of walking 
in the repaired and contralateral ankle (±1 SD, in degrees). 

Figure 4: Continuous ankle kinematics 
during gait for one participant.  Solid lines 
indicate mean of 4 walking trials, dashed 
lines indicate point-by-point 95% 
confidence interval (CI).  Heel strike 
occurred at time = 0 s.  ROM was similar 
between repaired and contralateral, 
however the difference between kinematic 
curves was outside the 95% CI for 70% of 
the support phase.  Shaded regions 
indicate overlap between the repaired and 
contralateral 95% CI regions.  

•  The Brostrom-Gould procedure appears to restore static 
kinematics, range of motion during gait, and maximum ATFL and 
CFL ligament lengths during the heel-strike to terminal stance 
phase of gait.   

•  However, the Brostrom-Gould procedure does not appear to 
restore all rotational components of dynamic ankle kinematics 
from heel-strike to the terminal stance phase of gait. 

 Clinical significance 
•  Altered kinematics during dynamic functional motion may 

contribute to long-term joint degeneration following the Brostrom-
Gould procedure.  

1. Garrick JG et al. AJSM. 1977.  2. Swenson DM. Clin. J. Sports Med.. 2013.  3. Brostrom L. Acta 
Chir Scand. 1966.  4. Gould N, et al. Foot Ankle. 1980.  
 
The following individuals contributed to patient recruitment, study design, data collection, and data 
processing: Victor Prisk, MD, Scott Tashman, PhD, Motoko Miyawaki, MD, Kwesi St. Louis, MD. 

Data Processing 
•  3D ankle kinematics were determined 

using a CT model-based tracking 
process (Figure 3).  

•  Coordinate systems were defined in the 
tibia, fibula, talus and calcaneus of the 
right ankle of each patient and mirror 
imaged onto the corresponding left 
ankle bones. 

Figure 1. Lateral ankle 
anatomy. 

•  The effectiveness of the Brostrom-Gould procedure in restoring 
dynamic, functional ankle kinematics remains unknown. 

Aim 
•  Determine the effectiveness of the Bostrom-Gould repair in 

restoring functional kinematics of the ankle joint.  
Hypotheses 
•  After unilateral Brostrom-Gould repair there would be no side-to-

side differences in: 1) static ankle kinematics, 2) dynamic ankle 
kinematics, or 3) the maximum lengths of the ATFL and CFL 
during the stance phase of gait. 

 
 
 
 
 
 

•  Side-to-side differences in continuous kinematic curves were 
observed in at least one of the 12 components of ankle joint 
rotation for every participant (e.g. Figure 4).    

•  Maximum repaired and contralateral ATFL (14.6±2.0 mm and 
13.5±2.5 mm, respectively) and CFL (24.0±3.3 mm and 25.2±2.5 
mm, respectively) lengths were not different (ATFL: p = 0.117; 
CFL: p = .110).   

Figure 3. The model-based 
tracking process. 

•  Bilateral ankle kinematics were determined for one static and four 
walking trials (heel strike through terminal stance) per participant.   

• Origin and insertion sites for the ATFL and CFL were identified on 
each bone model and used to determine ligament lengths.  

Statistical Tests 
•  Side-to-side differences in mean kinematic curves were indicated 

when the side-to-side differences were beyond the 95% 
confidence interval of the mean curve for each ankle.   

•  Paired t-tests were used to identify side-to-side differences in 
maximum ligament lengths and ankle range of motion.  

Subjects 
•  Eight participants (1 male, 7 female; average age 23±7 years) with 

unilateral chronic ankle instability. 
Surgical Procedure 
•  Brostrom-Gould repair to the ATFL and CFL. 
Data Collection 
•  Testing occurred 3 to 24 months after surgery 
•   Biplane radiographs were collected at 100 images per second for 

3-4 trials of over ground walking at a self-selected pace (Figure 2). 
•  Subject-specific bone models were generated from CT scans. 

Scan for video 


