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of chronic displacement may necessitate 
alternative reduction strategies to restore 
anatomic length, alignment and rotation. 
The universal (femoral) distractor can be 
employed for restoring fibular length in the 
setting of significant comminution or delayed 
surgical intervention.

Indications 
In the following case, a distractor was 

used as an aid for obtaining fibular length in 
the setting of delayed surgery where callus 
formation, fibrous tissue, and significant fibular 
shortening presented barriers to successful 
reduction. While other methods for obtaining 
fibular length, such as manual traction or a 
“Push-Pull Screw” can be used, these may be 
not provide sufficient length and can require 
multiple iterations, limiting efficiency.6,7 In 
contrast, we present a technique utilizing 
a distractor that is useful for restoring 
fibular length when it is necessary to apply 
longitudinal distraction against high resistive 
forces, and can be especially helpful in cases 
of delayed surgery.

Background
Ankle fractures are among the most common 

fractures sustained by the adult orthopedic 
patient and are the second most common 
fracture requiring inpatient hospitalization.1,2 
For those fractures in which operative 
management is appropriate, restoration of 
joint alignment and biomechanics is the 
main target of intervention. Intraoperative 
assessment of the articular reduction includes 
careful evaluation of tibiotalar alignment 
as well as fibular length and rotation. 
Thordarson et al. demonstrated in a cadaveric 
study that fibular shortening resulted in the 
largest increase in joint contact pressures 
when compared to lateral displacement 
and rotational alignment.3 Radiographic 
assessment of fibular length is well described 
in the literature with measurements including 
the tibiofibular (Shenton) line, talocrural 
angle, and the “dime” sign.4,5 Restoration 
of fibular length is a critical component in 
the fixation of ankle fractures and may be 
technically difficult, especially in the setting 
of delayed surgical intervention or poor 
bone quality.  Callus formation and degree 
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Figure 1. Injury radiographs showing a right 
ankle tri-malleolar fracture dislocation. 
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Case
A 64-year-old male with a history of hypertension, 

remote history of DVT, and mild traumatic brain injury 
presented to the emergency department with right ankle 
pain after a mechanical fall down several steps. Physical 
exam demonstrated a closed injury to the right ankle with 
gross deformity and a neurovascularly intact extremity. 
Blistering of the skin was noted at the medial aspect of 
the ankle. Radiographs revealed a fracture-dislocation of 
the right ankle (Figure 1). He underwent closed reduction 
and was stabilized in a short leg splint. Following closed 
reduction, cross-sectional imaging was obtained to aid in 
pre-operative planning, which demonstrated a tri-malleolar 
fracture comprised of a medial malleolus avulsion fracture 
with medial clear space widening, an oblique Weber B 
distal fibula fracture, and posterior malleolus fracture. The 
patient was seen in the clinic within one week of injury 
and, after discussion of the treatment options, elected 
to proceed with surgical fixation of his injury. However, 
surgical scheduling was delayed due to patient factors. 
When the patient presented for surgery, the splint showed 
signs of wear and was significantly soiled on the plantar 
surface.

Surgical Technique
The patient was positioned supine on a radiolucent 

operating table and the operative extremity was placed 
upon a foam ramp (BoneFoam, Portland, OR) with a 
small bump under the ipsilateral hip to prevent excessive 
external rotation. Fluoroscopic imaging was positioned on 
the contralateral side of the table. The operative extremity 
was prepped and draped in the standard sterile fashion. 

Initial intraoperative imaging of the ankle demonstrated 
a dislocated ankle with a displaced and shortened fibula. 
Closed manipulation of the ankle did not produce significant 
length or translation at the fracture site. A direct lateral 
approach to the ankle was then performed. The fracture 
site was identified after deep dissection, revealing early 
callus formation and significant shortening of the fibula. 
After callus debridement and attempted mobilization 
through the fracture site of the distal fibula, reduction 
using standard techniques was unsuccessful. Persistent, 
significant shortening of the fibula was noted. A small 
incision was made on the medial aspect of the ankle and 
scar tissue was debrided from the medial gutter. Despite 
adequate debridement and release of scar tissues, the 
degree of shortening of the fibula and lateral displacement 
of the talus was such that the decision to utilize a universal 
distractor was made. 

A Schanz pin was placed into the talar neck parallel 
with the talar dome with care taken not to penetrate the 
subtalar joint. A second bicortical Schanz pin was placed 
perpendicular to the fibula, proximal to the fracture, and 
proximal to the anticipated plate length.. To medialize the 
talus with distraction, the talar pin was placed parallel to 
the superior articular surface of the talus, such that the 
pins were initially divergent in trajectory, and the resulting 
force vector of distraction medialized the talus (Figure 
2A). With the two Schanz pins in place, a medium-sized 
universal distractor (DepuySynthes, West Chester, PA) was 
applied and the ankle dislocation was reduced by gradual 
distraction through the fibula and medialization of the talus 
(Figure 2B). Once the talus was medialized, fibular length 
was restored. Rotation and alignment of the fibula were 
corrected with a pointed reduction clamp, and multiple 

Figure 2. A) Application of Schanz pins into the fibula proximal to the zone of fixation and the talar neck in a divergent trajectory. B) After application of distraction through the medium-sized distractor, fibular 
length was restored and the talus was medialized anatomically.
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Post-Operative Care
The patient was made non-weight bearing and 

immobilized in a well-padded short leg splint for two 
weeks. He was then transitioned to non-weightbearing in 
a CAM boot with early range of motion. After six weeks of 
non-weight bearing status, he was made weight bearing 
as tolerated and started a standard postoperative physical 
therapy regimen. Interval radiographs demonstrated 
early callus formation and stable fixation without loss of 
reduction (Figure 4).

Conclusion
The use of a universal distractor in the setting of a 

subacute or chronic ankle fracture dislocation with a 
shortened fibula or a severely comminuted fracture offered 
a simplified technique for restoring length, alignment, and 
rotation in an otherwise complex reduction.

K-wires were utilized to provisionally hold the reduction. 
A 3.5mm peri-articular distal fibula plate was applied 
laterally (Smith & Nephew, Memphis, TN). Plate balance 
was achieved under fluoroscopic guidance, and the plate 
was secured with a combination of locking and nonlocking 
screws. Length, alignment and rotation of the fibula were 
improved on direct visualization and confirmed with 
fluoroscopic imaging. The distractor was then removed. In 
order to minimize the risk of a stress riser and peri-implant 
fracture, a single screw was placed in the proximal Schanz 
pin trajectory, outside of the fibular plate. Syndesmotic 
fixation was achieved using flexible fixation (TightRope, 
Arthrex, Naples, FL) and a 3.5mm quadricortical screw 
above and below the TightRope for supplemental fixation. 
The ankle was stressed and found to be stable. Final 
fluoroscopic images demonstrated restoration of length, 
alignment, rotation, and appropriately placed hardware 
(Figure 3). 

Figure 3. Lateral, mortise, and 
anteroposterior fluoroscopic images 
showing anatomic reduction of 
the ankle with placement of a 
distal fibula plate and syndesmotic 
fixation.

Figure 4. Six-week postoperative 
radiographs showing interval callus 
formation at the distal fibula and 
intact hardware. Ankle alignment is 
maintained in both the coronal and 
sagittal plane.
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