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TTC arthrodesis is commonly used for end stage arthritis 
and/or significant deformity of the ankle and subtalar joint. 
The goal of this procedure to provide a pain free, stable, 
functional limb (1-8). Many techniques are available for 
fixation (1-18). To our knowledge, use of the fibula as a 
biological plate in a hybrid strut/inlay graft fashion for 
primary fixation of a TTC fusion has not been described. A 
fibular on-lay strut graft has been described for an isolated 
ankle arthrodesis (23).  Roukis et al. described use of the 
vascularized pedicle on-lay fibular graft to augment bony 
fusion across a TTC fusion but used an IM nail as primary 
fixation for stabilization (24). 

Statement of Purpose Surgical Technique

The Goal is to present a viable alternative to traditional 
fixation for a Tibiotalocalcaneal (TTC) arthrodesis. The fibula 
can provide biological fixation as a hybrid strut/inlay graft. 
The fibula can function as a biological auto-graft plate for 
primary fixation for a successful TTC arthrodesis.

Introduction/ Literature Review

Case Series of 3 patients. All patients required TTC fusion for 
end-stage arthrosis with instability. All patients were 
neuropathic. All 3 patients successfully had complete bony 
fusion following the TTC fusion with the described technique. 
All returned to normal shoe gear and were full weight-
bearing within 12 months of the procedure.  All patients 
maintained good anatomical alignment and have returned to 
activities of daily life.

Results

Conclusion

All patients in our series required a TTC fusion. The goal was 
to achieve a well-aligned stable hind-foot/ankle with 
comparable fusion and structural integrity as conventional 
fixation. The fibular autograft was used as biological fixation 
in a lateral strut graft/In-lay hybrid technique. This construct 
only required minimal internal fixation to secure the 
arthrodesis. This provides a cost effective technique while 
also decreasing the probability of bacterial adhesion to the 
overall construct. Use of this biological fixation also 
secondarily provides autografting properties to augment 
the fusion site. The autograft is harvested from the same 
surgical incision, thus does not add any donor site 
morbidity. Creating the depression for the fibula allows the 
plate to become more centralized and allows for increased 
the surface area of bony contact, both of which should 
create more stability to the overall construct. Additionally 
this hybrid inlay Strut configuration provides mechanical 
fixation that mimics both intramedullary fixation and plating 
fixation simultaneously (25).  We feel this provides similar 
stability and fusion time as traditional fixation.
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We present a case series of 3 patients who underwent a 
successful TTC fusion using the fibula as a biological fixation 
functioning as a plate for primary fixation. The fibula was 
used in a hybrid strut/inlay graft which provided adequate 
stability for successful TTC fusion. The fibular graft also 
provided a cost effective method of fixation as minimal 
hardware is needed to fixate the arthrodesis. The fibula was 
harvested in the same incision used for the arthrodesis and 
thus did not add any additional donor site morbidity while 
also providing autogenous grafting properties to aid in bony 
healing. We believe this viable alternative to traditional 
fixation for a TTC fusion.
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The patient is placed in the supine position. A 15cm direct 
lateral incision over the fibula. A transverse fibular 
osteotomy is performed 13cm proximal to the distal tip of 
fibula. The fibula is then completely detached. The joints are 
prepped in standard fashion and any osteotomy to correct 
any angular deformity is performed at this time. The medial 
fibular graft is decorticated/morselized for autograft of the 
fusion site. A 0.6-1.0cm V-cut depression is created with 
osteotomes/power-saw into the lateral aspect of tibia, talus, 
and calcaneus. The fibula is positioned into the lateral aspect 
of the fusion site 3cm inferior to its natural position. The 
fibula should sit in a depressed position into the tibia and 
calcaneus laterally. The fibula is then fixated to the tibia with 
bi-cortical lag screws.  To supplement the primary fixation, 
Two large cannulated fully threaded cannulated screws 
placed from posterior inferior to superior anterior obliquely 
across the ankle and subtalar joint and one screw across the 
ankle joint.

61M with Type II Diabetes and peripheral neuropathy. He 
developed a left ankle charcot deformity with an ankle varus
deformity from previous neglected trauma. The ankle and 
subtalar joint were clinically unstable. Conservative bracing 
did not adequately stabilize the hind-foot. Figure A,B,C pre-
operative radiographs.  Figure D, Harvested fibular graft. 
Figure E, V-cut depression for the biological plate. Figure F, 
fibular plate temporarily fixated. Figure G,H,I, final 
radiographs with bony fusion. Sutures were removed at 4 
weeks. Patient was non-weight-bearing for 6 weeks. 
Protected weight-bearing weeks 6-12 post-operatively. 
Patient transitioned to full weight-bearing at 12 weeks and 
showed clinical fusion. Figure J,K,L, final clinical appearance
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