
Abstract 
 Revision of failed total ankle 
arthroplasty (TAA) and conversion to 
tibiotalocalacaneal (TTC) fusion can 
present technical challenges to the 
surgeon, as bone loss and ultimate 
fusion in these patients can be difficult. 
The following case study describes a 
case of failed TAA with a conversion to 
TTC fusion using structural femoral head 

allograft and a posterior offset 
intramedullary TTC Nail.
 
Introduction
 Failed total ankle arthroplasty (TAA) 
presents a technical challenge to 
surgeons who choose to salvage it with 
tibiotalocalcaneal (TTC) arthrodesis. It is 
often made difficult by the resulting bone 
loss, which in turn results in loss of height 

and limited viable bone for successful 
fusion1. One technique that has been 
described to address this is TTC fusion 
with intramedullary (IM) Nail and bulk 
structural femoral head allograft2.  
Currently, multiple varying techniques 
have been described to ultimately 
accomplish this. In the present report, we 
describe a case and associated 
technique to achieve TTC fusion with a 
newer, posterior offset, solid 
intramedullary (IM) Nail and bulk structural 
femoral head allograft. 

Case
 This is a case of a 76-year-old male, 
who otherwise has no major medical 
history, a past surgical history of left TAA 
in 4/2016, and a right TAA in 3/2017 for 
primary ankle osteoarthritis (OA). About 9 
months (12/2017) after his right TAA, he 
had begun to have complaints of right 
ankle pain. This was initially managed 
conservatively with observation, with his 
main complaint being “start-up pain” as 
he began to walk. Radiographs during 
investigation demonstrated evidence of 
loosening and anterior tibial subsidence.  
Therefore a CT scan was ordered  for 
further assessment which revealed 
lucencies around the prosthesis and 
tipping of the prosthesis on the 
antero-lateral side, indicative of failure of 
the tibial component and progression of 
the subtalar OA (Figure 1). After lengthy 
discussion with the patient, he elected 
arthrodesis as opposed to revision TAA. 
Due to the subtalar OA, TTC fusion was 
chosen as the best procedure.

Surgical Technique
 The patient was placed supine on a 
radiolucent table. We began by utilizing 
his previous anterior incision.  Dissection 
was carried through skin and 

subcutaneous tissue then through the 
retinaculum. The neurovascular bundle 
was protected and dissection was 
carried  between the tibialis anterior and 
extensor hallucis longus tendon, 
exposing the ankle joint.  
 There was significant metallic 
staining and a complete synovectomy 
was performed. The tibial component 
had subsided and there was marked 
bone loss on the anterolateral aspect of 
the distal tibia (Figures 2A-B).  The 
ankle was distracted to pull the 
component distally, which allowed for 
disengaging the polyethylene. The tibial 
component was easily removed as it was 
completely loose.  The talar component 
was reasonably well fixed, and therefore 
was removed using flexible osteotomes 
without damaging any further talar bone.  
Once all the components were removed, 
cultures and frozen sections were taken 
(which were negative). The remainder of 
the inflammatory membrane was 
removed from the tibia and talus. Once 
the debridement was satisfactory, a 
39mm acetabular reamer was used to 
create a socket in the tibio-talar 
arthrodesis site. This requires distraction 

of the joint and positioning in a neutral 
position. The end point is good 
cancellous bone exposure.
 The subtalar joint was then exposed 
through a lateral sinus tarsi incision 
dissecting through the skin and 
subcutaneous tissue from the tip of the 
fibula to the anterior process of the 
calcaneus. Once the subtalar joint was 
exposed, the residual articular surface 
and subchondral bone were removed 
from the subtalar joint down to good 
cancellous bone. Thorough irrigation of 
both joints was then performed.
 The femoral head allograft was then 
prepared to match the acetabular reamer 
size used for the tibia/talar reaming. A 
centrally place guide wire was placed 
through the graft to guide the reamers. 
We used humeral head resurfacing 
reamers for the shaping of the femoral 
head. Note that the 42 mm reamer has 
an inner diameter of 38.3 and once 
finished press fits nicely into a 38 or 39 
mm socket. Other size matches are 
available. This resulted in a femoral head 
allograft sphere. Once we had two good 
matching surfaces (Figure 3 ), the 
prepared femoral head graft was press fit 

into the tibiotalar site.  This as well as the 
subtalar joint was augmented with 
proximal tibia and bone marrow autografts. 
The spherical graft allows for fine tuning of 
the TT position.  The ankle and subtalar 
joint were then aligned in a neutral position.  
Provisional fixation with a K-Wire was 
positioned to be out of the path of the 
reamer. For definitive fixation we utilized a 
newer generation, posterior offset 
intramedullary TriWay™ TTC Nail.
 Utilizing fluoroscopy a slightly more 
posterior starting point on the calcaneus 
was determined for the guide wire and 
confirmed on 3 planes.  The guide wire 
was then placed through the calcaneus, 
into the talus, through the femoral head 
allograft and then into the tibia.  Once the 
position was rechecked fluoroscopically, 
the starter reamers and eventually flexible 
reamers were appropriately guided through 
to create a canal for the IM Nail. The canal 
was reamed up to 11mm, and therefore a 
10 x 200mm posterior offset intramedullary 
TriWay™  TTC Nail was selected. Care was 
taken to make sure the Nail rotation 
resulted in the two calcaneal screw sites 
entered the calcaneus posteriorly . A 
unique feature of this Nail is that the 
surgeon can now place a 6.5 mm 
compression screw through the Nail 
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across the subtalar joint. The transverse 
calcaneal, and lateral talus screws, were 
then placed in sequence. Following 
compression of the tibiotalar joint, 2 tibial 
interlocking screws were then placed 
proximally through the Nail.  Utilizing 
fluoroscopy, we confirmed these screws 
entered the Nail centrally through the 
appropriate holes. Final clinical and 
radiographic alignment and hardware 
placement were confirmed. All incisions 
were closed in layered fashion, and the 
patient awoke without complication.
 
Discussion
 In the presented case, a 76-year-old 
male with a failed TAA presented with 
startup pain and progressive subtalar 
arthritis, and therefore he was indicated 
for a TTC fusion. In this specific case we 
utilized bulk structural femoral head 
allograft, and a newer, posterior offset 
intramedullary TriWay™ TTC Nail. At this 
point in time, the patient is now two 
months out from this fusion utilizing this 
technique. His post-operative course has 
been unremarkable. He has been 
non-weightbearing in a cast to allow for 
healing. At his 2 month visit, his incision 
was healed, and he did not report any 
pain or discomfort. X-rays were obtained 
and demonstrated maintenance of his 
construct (Figure 4). A walking cast was 
applied. Weight bearing was advanced to 
allow for increasing amounts of 10lb 
increments daily as long as no discomfort 
was experienced.

 The bulk structural femoral head 
allograft was particularly interesting in 
that the graft site was prepared using an 
acetablular reamer, which has been 
previously described3; and the femoral 
head graft was prepared using a humeral 
head reamer. Previous studies in the 
literature have described a variety of 
techniques including saws, curretes, 
burrs and drills4.   One study described 
the use of a femoral head reamer5.
 The use of the newer posterior offset 
intramedullary TriWay™ TTC Nail has also 
not yet been described. This Nail offers 
several advantageous features. The 
7-degree posterior offset allows for a 
more anatomical insertion of the Nail into 
“ideal zones” of the calcaneus. It is a 
solid Nail and exceptionally strong.  
Subtalar compression is optimized using 
an independent 6.5 mm headless 
cannulated compression bone screw. 
There is multiplanar fixation allowing 

better three-dimensional control. The 
ankle can be compressed separate from 
the subtalar joint. All targeting for the 160 
and 200 mm Nails can be done through 
the targeting device. 

Conclusion
 In conclusion, revision of failed total 
ankle arthroplasty (TAA) and conversion 
to tibiotalocalacaneal (TTC) fusion can 
present technical challenges to the 
surgeon. This report describes a case of 
a failed TAA which was converted to a 
TTC arthrodesis utilizing structural femoral 
head allograft, as well as a newer 
generation posterior offset intramedullary         
TriWay™ TTC Nail. Further study of this 
technique and device are warranted to 
assess viability and long-term outcome. 

1. Halverson et al., Foot Ankle Spec., 2019 31006273,  2. Halverson et al., Foot Ankle Spec., 2019 31006273; Bussewitz et al., Foot Ankle Int. 2014 24719399; Jeng et al., Foot Ankle Int. 2013  23650649; Cuttica et al.,  
J Foot Ankle Surg. 2011 20851001,  3. Bussewitz et al., Foot Ankle Int. 2014 24719399; Jeng et al., Foot Ankle Int. 2013  23650649; Cuttica et al.,  J Foot Ankle Surg. 2011 20851001,  4. Halverson et al., Foot Ankle 
Spec., 2019 31006273; Bussewitz et al., Foot Ankle Int. 2014 24719399; Jeng et al., Foot Ankle Int. 2013  23650649,  5. Cuttica et al.,  J Foot Ankle Surg. 2011 20851001

Figure 4. 2 month post-operative follow-up xrays.
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allograft and then into the tibia.  Once the 
position was rechecked fluoroscopically, 
the starter reamers and eventually flexible 
reamers were appropriately guided through 
to create a canal for the IM Nail. The canal 
was reamed up to 11mm, and therefore a 
10 x 200mm posterior offset intramedullary 
TriWay™  TTC Nail was selected. Care was 
taken to make sure the Nail rotation 
resulted in the two calcaneal screw sites 
entered the calcaneus posteriorly . A 
unique feature of this Nail is that the 
surgeon can now place a 6.5 mm 
compression screw through the Nail 

2  |  In2Bones |  Femoral Head Allograft and Posterior Offset Nail for Tibial-Talar-Calcaneal (TTC) Arthrodesis In2Bones |  Femoral Head Allograft and Posterior Offset Nail for Tibial-Talar-Calcaneal (TTC) Arthrodesis  |  3

Structural Femoral Head Allograft and Posterior Offset Nail for Tibial-Talar-
Calcaneal (TTC) Arthrodesis for Bone defects After Failed Ankle Arthroplasty

Authors: Alan W. Davis, MD and Morad Chughtai, MD
TriWay™ 

TibioTaloCalcaneal (TTC) Arthrodesis System

Figure 1. X-ray CT scan of Failed TAA with lucencies around implant and subtalar arthritis

across the subtalar joint. The transverse 
calcaneal, and lateral talus screws, were 
then placed in sequence. Following 
compression of the tibiotalar joint, 2 tibial 
interlocking screws were then placed 
proximally through the Nail.  Utilizing 
fluoroscopy, we confirmed these screws 
entered the Nail centrally through the 
appropriate holes. Final clinical and 
radiographic alignment and hardware 
placement were confirmed. All incisions 
were closed in layered fashion, and the 
patient awoke without complication.
 
Discussion
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male with a failed TAA presented with 
startup pain and progressive subtalar 
arthritis, and therefore he was indicated 
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allograft, and a newer, posterior offset 
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point in time, the patient is now two 
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technique. His post-operative course has 
been unremarkable. He has been 
non-weightbearing in a cast to allow for 
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was healed, and he did not report any 
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and demonstrated maintenance of his 
construct (Figure 4). A walking cast was 
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increments daily as long as no discomfort 
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 The bulk structural femoral head 
allograft was particularly interesting in 
that the graft site was prepared using an 
acetablular reamer, which has been 
previously described3; and the femoral 
head graft was prepared using a humeral 
head reamer. Previous studies in the 
literature have described a variety of 
techniques including saws, curretes, 
burrs and drills4.   One study described 
the use of a femoral head reamer5.
 The use of the newer posterior offset 
intramedullary TriWay™ TTC Nail has also 
not yet been described. This Nail offers 
several advantageous features. The 
7-degree posterior offset allows for a 
more anatomical insertion of the Nail into 
“ideal zones” of the calcaneus. It is a 
solid Nail and exceptionally strong.  
Subtalar compression is optimized using 
an independent 6.5 mm headless 
cannulated compression bone screw. 
There is multiplanar fixation allowing 

Figure 2A. Marked tibial bone loss and 
subsidence of tibia

Figure 3. Prepared ankle joint and femoral
head graft

Figure 2B. Titanium staining of bone after 
implant removal

better three-dimensional control. The 
ankle can be compressed separate from 
the subtalar joint. All targeting for the 160 
and 200 mm Nails can be done through 
the targeting device. 

Conclusion
 In conclusion, revision of failed total 
ankle arthroplasty (TAA) and conversion 
to tibiotalocalacaneal (TTC) fusion can 
present technical challenges to the 
surgeon. This report describes a case of 
a failed TAA which was converted to a 
TTC arthrodesis utilizing structural femoral 
head allograft, as well as a newer 
generation posterior offset intramedullary         
TriWay™ TTC Nail. Further study of this 
technique and device are warranted to 
assess viability and long-term outcome. 
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Figure 1. X-ray CT scan of Failed TAA with lucencies around implant and subtalar arthritis
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tibiotalocalacaneal (TTC) fusion can 
present technical challenges to the 
surgeon, as bone loss and ultimate 
fusion in these patients can be difficult. 
The following case study describes a 
case of failed TAA with a conversion to 
TTC fusion using structural femoral head 

allograft and a posterior offset 
intramedullary TTC Nail.
 
Introduction
 Failed total ankle arthroplasty (TAA) 
presents a technical challenge to 
surgeons who choose to salvage it with 
tibiotalocalcaneal (TTC) arthrodesis. It is 
often made difficult by the resulting bone 
loss, which in turn results in loss of height 

and limited viable bone for successful 
fusion1. One technique that has been 
described to address this is TTC fusion 
with intramedullary (IM) Nail and bulk 
structural femoral head allograft2.  
Currently, multiple varying techniques 
have been described to ultimately 
accomplish this. In the present report, we 
describe a case and associated 
technique to achieve TTC fusion with a 
newer, posterior offset, solid 
intramedullary (IM) Nail and bulk structural 
femoral head allograft. 

Case
 This is a case of a 76-year-old male, 
who otherwise has no major medical 
history, a past surgical history of left TAA 
in 4/2016, and a right TAA in 3/2017 for 
primary ankle osteoarthritis (OA). About 9 
months (12/2017) after his right TAA, he 
had begun to have complaints of right 
ankle pain. This was initially managed 
conservatively with observation, with his 
main complaint being “start-up pain” as 
he began to walk. Radiographs during 
investigation demonstrated evidence of 
loosening and anterior tibial subsidence.  
Therefore a CT scan was ordered  for 
further assessment which revealed 
lucencies around the prosthesis and 
tipping of the prosthesis on the 
antero-lateral side, indicative of failure of 
the tibial component and progression of 
the subtalar OA (Figure 1). After lengthy 
discussion with the patient, he elected 
arthrodesis as opposed to revision TAA. 
Due to the subtalar OA, TTC fusion was 
chosen as the best procedure.

Surgical Technique
 The patient was placed supine on a 
radiolucent table. We began by utilizing 
his previous anterior incision.  Dissection 
was carried through skin and 

subcutaneous tissue then through the 
retinaculum. The neurovascular bundle 
was protected and dissection was 
carried  between the tibialis anterior and 
extensor hallucis longus tendon, 
exposing the ankle joint.  
 There was significant metallic 
staining and a complete synovectomy 
was performed. The tibial component 
had subsided and there was marked 
bone loss on the anterolateral aspect of 
the distal tibia (Figures 2A-B).  The 
ankle was distracted to pull the 
component distally, which allowed for 
disengaging the polyethylene. The tibial 
component was easily removed as it was 
completely loose.  The talar component 
was reasonably well fixed, and therefore 
was removed using flexible osteotomes 
without damaging any further talar bone.  
Once all the components were removed, 
cultures and frozen sections were taken 
(which were negative). The remainder of 
the inflammatory membrane was 
removed from the tibia and talus. Once 
the debridement was satisfactory, a 
39mm acetabular reamer was used to 
create a socket in the tibio-talar 
arthrodesis site. This requires distraction 

of the joint and positioning in a neutral 
position. The end point is good 
cancellous bone exposure.
 The subtalar joint was then exposed 
through a lateral sinus tarsi incision 
dissecting through the skin and 
subcutaneous tissue from the tip of the 
fibula to the anterior process of the 
calcaneus. Once the subtalar joint was 
exposed, the residual articular surface 
and subchondral bone were removed 
from the subtalar joint down to good 
cancellous bone. Thorough irrigation of 
both joints was then performed.
 The femoral head allograft was then 
prepared to match the acetabular reamer 
size used for the tibia/talar reaming. A 
centrally place guide wire was placed 
through the graft to guide the reamers. 
We used humeral head resurfacing 
reamers for the shaping of the femoral 
head. Note that the 42 mm reamer has 
an inner diameter of 38.3 and once 
finished press fits nicely into a 38 or 39 
mm socket. Other size matches are 
available. This resulted in a femoral head 
allograft sphere. Once we had two good 
matching surfaces (Figure 3 ), the 
prepared femoral head graft was press fit 

into the tibiotalar site.  This as well as the 
subtalar joint was augmented with 
proximal tibia and bone marrow autografts. 
The spherical graft allows for fine tuning of 
the TT position.  The ankle and subtalar 
joint were then aligned in a neutral position.  
Provisional fixation with a K-Wire was 
positioned to be out of the path of the 
reamer. For definitive fixation we utilized a 
newer generation, posterior offset 
intramedullary TriWay™ TTC Nail.
 Utilizing fluoroscopy a slightly more 
posterior starting point on the calcaneus 
was determined for the guide wire and 
confirmed on 3 planes.  The guide wire 
was then placed through the calcaneus, 
into the talus, through the femoral head 
allograft and then into the tibia.  Once the 
position was rechecked fluoroscopically, 
the starter reamers and eventually flexible 
reamers were appropriately guided through 
to create a canal for the IM Nail. The canal 
was reamed up to 11mm, and therefore a 
10 x 200mm posterior offset intramedullary 
TriWay™  TTC Nail was selected. Care was 
taken to make sure the Nail rotation 
resulted in the two calcaneal screw sites 
entered the calcaneus posteriorly . A 
unique feature of this Nail is that the 
surgeon can now place a 6.5 mm 
compression screw through the Nail 

CASE STUDY

Structural Femoral Head Allograft and Posterior Offset Nail for 
Tibial-Talar-Calcaneal (TTC) Arthrodesis for Bone Defects After 

Failed Ankle Arthroplasty

CASE STUDY Cont. Structural Femoral Head Allograft and Posterior Offset Nail for Tibial-Talar- 
Calcaneal (TTC) Arthrodesis for Bone Defects After Failed Ankle Arthroplasty

A GLOBAL EXTREMITY COMPANY

In2Bones

In2Bones  •  Memphis, TN 38119  •  844. 602. 6637  •  Visit In2Bones.com
TriWay is a registered trademark of In2Bones  •  © 2019 In2Bones, Memphis, TN  •  All rights reserved  •   i2b TW-CS0919 - A 

A GLOBAL EXTREMITY COMPANY

In2Bones

Alan W. Davis, MD
Cleveland Clinic, Avon, OHIO

TriWay™ 

TibioTaloCalcaneal (TTC) Arthrodesis System

across the subtalar joint. The transverse 
calcaneal, and lateral talus screws, were 
then placed in sequence. Following 
compression of the tibiotalar joint, 2 tibial 
interlocking screws were then placed 
proximally through the Nail.  Utilizing 
fluoroscopy, we confirmed these screws 
entered the Nail centrally through the 
appropriate holes. Final clinical and 
radiographic alignment and hardware 
placement were confirmed. All incisions 
were closed in layered fashion, and the 
patient awoke without complication.
 
Discussion
 In the presented case, a 76-year-old 
male with a failed TAA presented with 
startup pain and progressive subtalar 
arthritis, and therefore he was indicated 
for a TTC fusion. In this specific case we 
utilized bulk structural femoral head 
allograft, and a newer, posterior offset 
intramedullary TriWay™ TTC Nail. At this 
point in time, the patient is now two 
months out from this fusion utilizing this 
technique. His post-operative course has 
been unremarkable. He has been 
non-weightbearing in a cast to allow for 
healing. At his 2 month visit, his incision 
was healed, and he did not report any 
pain or discomfort. X-rays were obtained 
and demonstrated maintenance of his 
construct (Figure 4). A walking cast was 
applied. Weight bearing was advanced to 
allow for increasing amounts of 10lb 
increments daily as long as no discomfort 
was experienced.

 The bulk structural femoral head 
allograft was particularly interesting in 
that the graft site was prepared using an 
acetablular reamer, which has been 
previously described3; and the femoral 
head graft was prepared using a humeral 
head reamer. Previous studies in the 
literature have described a variety of 
techniques including saws, curretes, 
burrs and drills4.   One study described 
the use of a femoral head reamer5.
 The use of the newer posterior offset 
intramedullary TriWay™ TTC Nail has also 
not yet been described. This Nail offers 
several advantageous features. The 
7-degree posterior offset allows for a 
more anatomical insertion of the Nail into 
“ideal zones” of the calcaneus. It is a 
solid Nail and exceptionally strong.  
Subtalar compression is optimized using 
an independent 6.5 mm headless 
cannulated compression bone screw. 
There is multiplanar fixation allowing 

better three-dimensional control. The 
ankle can be compressed separate from 
the subtalar joint. All targeting for the 160 
and 200 mm Nails can be done through 
the targeting device. 

Conclusion
 In conclusion, revision of failed total 
ankle arthroplasty (TAA) and conversion 
to tibiotalocalacaneal (TTC) fusion can 
present technical challenges to the 
surgeon. This report describes a case of 
a failed TAA which was converted to a 
TTC arthrodesis utilizing structural femoral 
head allograft, as well as a newer 
generation posterior offset intramedullary         
TriWay™ TTC Nail. Further study of this 
technique and device are warranted to 
assess viability and long-term outcome. 
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Figure 4. 2 month post-operative follow-up xrays.
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