
The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical 
device they wish to use in clinical practice.
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Technical Note: Evaluation of Inferior Tibiofibular Joint Stability in Patients with 
Ankle Fracture by Standardized Intraoperative Ultrasound Stress Test
Lu Haojie, MM; Zhe Zhao, MD; Yun Liu; Zhe Zhao, MD

Purpose: The purpose of this study was to establish a standard method for dynamic evalu-
ation of the stability of the inferior tibiofibular joint with intraoperative ultrasound, and to 
validate its use in surgery, assisting in determining the need for inferior tibiofibular joint 
fixation after ankle fixation.
 
Methods: First we performed a standardized external rotation test under ultrasound in 
healthy subject to obtain the normal value distribution of inferior tibiofibular space (ITFS) 
width. Measuring parameters included: ITFS width in neutral position (N), ITFS width in 
external rotation position (E) at a torque of 7.2 N·m, stretch rate (E/N), and left/right side 
stretch rate (L/R). Next, patients with ankle fractures were selected as the intraoperative 
test objects. The healthy side ankle was pre-measured before surgery. After reduction and 
fixation of the fractures, a standard external rotation test under intraoperative ultrasound 
was performed on the injured ankle, compared with the preoperative measurement of the 
healthy side. Inferior tibiofibular joint stability after fracture reduction was determined 
based on the injured ankle’s N, E, E/N, and injured/healthy side stretch rate (I/H), further 
guiding the inferior tibiofibular joint fixation.
 
Results: We performed the ultrasonic external rotation test on 50 healthy subjects. The re-
sults showed that the average N was 4.10 ± 0.46 mm, E was 4.55 ± 0.49 mm, and E/N and 
L/R were 1.11 ± 0.03 and 1.00 ± 0.02, respectively. The 95% normal ranges of the measured 
parameters were as follows: N (3.2-5.0), E (3.59-5.51), E/N (1.05-1.17), and L/R (0.96-1.04). A 
standardized intraoperative ultrasound stress test was performed in 1 Weber C fracture and 
2 Weber B fracture patients. In the Weber C case, after reduction and fixation of the fracture, 
N and E were 4.22 mm and 5.77 mm, and E/N and I/H were 1.37 and 1.27, respectively. 
The external rotation test was positive, leading to the fixation of the inferior tibiofibular 
joint. For the first Weber B case, the E/N and I/H were 1.20 and 1.09 respectively, which 
was also positive in the test. For the second Weber B case, E/N and I/H were 1.16 and 1.02, 
respectively, corresponding to negative results.
 
Conclusion: The standardized intraoperative ultrasound stress test allows for real-time, 
dynamic assessment of stability of the inferior tibiofibular joint after reduction and fixation 
of ankle fractures, which can guide the fixation of the lower tibiofibular screw, thus reducing 
the risk of traumatic arthritis after operation.
 
 



See the meeting website for complete listing of authors’ disclosure information. Schedule and presenters subject to change.
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