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TABLE E-1 Detailed Breakdown of Individual Patients and Their Characteristics* 

Case 
Gender, 
Age (yr) 

No. of 
Previous 
Tibiotalar 

Arthrodesis 
Attempts 

Indication for 
Final Revision 

Tibiotalar 
Arthrodesis 

Subtalar 
or Triple 
Arthrodes
is Prior to 
Revision 

Primary 
Revision 
Tibiotalar 

Arthrodesis 
Utilized 

Re-revision 
Tibiotalar 

Arthrodesis 
Due to 

Nonunion 

Duration 
of 

External 
Fixation 

(wk) 

Duration 
of 

Follow-
up (mo) 

Union 
Following 

Final 
Revision 

Arthrodesis 

Number of 
Previous 

Operations 
Additional 
Procedures 

Major 
Complication 

Minor 
Complication Autograft 

Allograft 
Bone 

Diabetes 
Mellitus 

Tobacco 
Use 

Post-
Traumatic 

Degenerative 
Joint Disease Comorbidities 

1 M, 46 2 Aseptic nonunion Yes Internal fixation External 
fixator 

12 58 Yes 3  Nonunion Pin-site 
infection 

Yes  No Yes No Osteoarthritis 

2 F, 29 1 Aseptic nonunion No External fixation NA 12 58 Yes 1   Top pin-site 
infection 

 Yes No No No Hypertension, 
anemia 

3 M, 52 1 Infected tibiotalar 
nonunion 

No External fixation NA 14 44 Yes 1   Pin-site 
infection, 
cellulitis 

 Yes No Yes Yes Hepatitis C, 
anemia, 
hypertension 

4 M, 44 1 Infected tibiotalar 
nonunion 

No External fixation NA 13 46 Yes 1   Pin-site 
inflammation, 
cellulitis 

 Yes Yes No Yes Obesity, 
hypertension 

5 F, 53 1 Aseptic nonunion No External fixation NA 12 34 Yes 3   Pin-site 
infection, 
cellulitis, 
broken wire 

 Yes No No No Anemia, 
hypertension, 
osteoarthritis 

6 M, 43 2 Talar 
osteonecrosis 

No Internal fixation External 
fixator 

12 58 No 3 Amputation Infection, 
nonunion 

Pin-site 
infection 

  No Yes Yes Pes planus, 
osteoarthritis 

7 F, 69 1 Aseptic nonunion Yes External fixation NA 16 24 Yes 2 Distal tibial 
osteotomy 
with right 
oblique fibular 
osteotomy 

Valgus 
deformity 

Pin-site 
infection 

 Yes No No No Flat foot, 
obesity, 
hypertension 

8 F, 61 1 Aseptic nonunion Yes External fixation NA 14 40 Yes 3 Tibial 
osteotomy 

Valgus 
deformity 

 Yes  No No No Osteoarthritis 

9 F, 55 2 Infected tibiotalar 
nonunion 

No External fixation NA 14 44 No 9 Amputation Infected 
ankle 
nonunion 

Pin-site 
infection, 
broken wire 

Yes  No Yes No Obesity, 
hypertension 

10 M, 38 1 Infected tibiotalar 
nonunion 

No External fixation NA 24 56 Yes 3 Fasciocutaneo
us flap and a 
split-thickness 
skin graft 

Persistent 
infection, 
wound 
dehiscence 

Pin-site 
infection 

  Yes Yes No Pes planus 

11 F, 37 1 Aseptic nonunion No External fixation NA 12 68 Yes 2      No Yes Yes Traumatic 
arthritis 

12 M, 63 1 Aseptic nonunion No External fixation NA 13 58 Yes 1   Pin-site 
infection, 
broken wire 

 Yes Yes No Yes  

13 F, 66 1 Infected tibiotalar 
nonunion 

Yes External fixation NA 44 56 No 1 Skin flap, 
amputation 

Wound 
dehiscence, 
infected 
ankle 
nonunion 

Cellulitis   No No No Rheumatoid 
arthritis, 
hypertension 

14 F, 59 1 Aseptic nonunion Yes External fixation NA 13 40 Yes 1   Pin-site 
infection 

Yes Yes No Yes No Systemic lupus 
erythematosus 

15 F, 49 1 Aseptic nonunion Yes External fixation NA 14 44 Yes 9  Fused with 
equinus 

Pin-site 
infection 

  No No No Claw toe, obesity 

16 M, 28 1 Infected tibiotalar 
nonunion 

Yes External fixation NA 16 60 Yes 4   Pin-site 
infection 

Yes  No No No Leukemia, 
lymphoma 

17 M, 60 1 Aseptic nonunion Yes External fixation NA 16 40 Yes 1 Tibial 
osteotomy 

Valgus 
deformity 

  Yes No No Yes Tuberculosis, 
CAD 

18 F, 66 1 Aseptic nonunion Yes Internal fixation NA NA 45 Yes 1      No No No Rheumatoid 
arthritis 

19 F, 67 1 Aseptic nonunion Yes Internal fixation NA NA 46 Yes 4     Yes No No No Osteoarthritis, 
flat foot, 
hypertension 

20 M, 63 1 Aseptic nonunion No Internal fixation NA NA 48 Yes 2    Yes  Yes No No Flat foot, 
arthritis 

21 M, 54 2 Talar 
osteonecrosis 

No External fixation Tibiotalocalc
aneal 

13 54 Yes 2 Required 
removal of 
entire talus 
and 
subsequent 
internal 
fixation 

Nonunion   Yes No No No Arthritis, 
hypertension 
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22 F, 58 1 Aseptic nonunion No Tibiotalocalcane

al 
NA NA 57 Yes 2   Cellulitis Yes  No Yes No  

23 F, 50 2 Aseptic nonunion No Tibiotalocalcane
al 

NA NA 58 No 2 Amputation Nonunion, 
screw 
fracture 

 Yes Yes Yes Yes No Drug use, 
noncompliance 

24 F, 60 2 Aseptic nonunion No Tibiotalocalcane
al 

NA NA 52 No 3 Amputation Nonunion, 
screw 
fracture 

  Yes No Yes Yes Arthritis, 
hypertension 

25 F, 49 1 Aseptic nonunion No Tibiotalocalcane
al 

NA NA 52 Yes 3      No No Yes Osteoarthritis 

26 F, 70 1 Talar 
osteonecrosis 

No Tibiotalocalcane
al 

NA NA 50 Yes 2   Peroneal 
nerve 
sensation loss 

Yes  No Yes No Rheumatoid 
arthritis 

27 M, 80 2 Aseptic nonunion No Tibiotalocalcane
al 

NA NA 65 Yes 2     Yes No No No Flat foot, 
hypertension, 
ankle instability 

28 M, 67 1 Aseptic nonunion No Tibiotalocalcane
al 

NA NA 66 Yes 2    Yes  Yes Yes No  

29 F, 55 1 Talar 
osteonecrosis 

No Tibiotalocalcane
al 

NA NA 50 Yes 1   Wound 
complications 

Yes Yes No Yes Yes Hypertension, 
hypercholesterol
emia 

30 F, 74 1 Aseptic nonunion No Tibiotalocalcane
al 

NA NA 58 Yes 2   Wound 
complications 

Yes  Yes Yes No Hypertension, 
obesity 

31 M, 48 2 Aseptic nonunion Yes Internal fixation External 
fixator 

24 48 Yes 4 Skin flap Dehiscence 
of anterior 
wound, 
nonunion 

 Yes  No Yes Yes Hyperlipidemia 

32 M, 84 1 Infected tibiotalar 
nonunion 

No External fixation NA 14 52 Yes 5   Pin-site 
infection 

  No No Yes Osteoarthritis 

33 M, 61 1 Infected tibiotalar 
nonunion 

No External fixation NA 12 54 Yes 2 I and D  Persistent 
infection 

Pin-site 
infection 

  No Yes No Anemia, 
alcoholism, 
hypertension, 
rheumatoid 
arthritis 

34 M, 51 1 Aseptic nonunion No External fixation NA 16 58 Yes 1   Pin-site 
infection 

  No No Yes Osteoarthritis 

35 F, 44 1 Aseptic nonunion No External fixation NA 13 48 Yes 1   Pin-site 
infection 

  No No Yes Obesity, asthma 

36 M, 46 1 Aseptic nonunion No External fixation NA 14 50 Yes 2   Cellulitis, 
multiple pin-
site infections 

Yes Yes No Yes No Osteoarthritis, 
obesity 

37 M, 65 1 Talar 
osteonecrosis 

No External fixation NA 13 56 Yes 2   Pin-site 
infection 

  Yes Yes No Osteoarthritis, 
CAD, 
hypertension 

38 M, 55 2 Aseptic nonunion No Tibiotalocalcane
al 

External 
fixator 

12 50 Yes 2  Nonunion 
with revision 
arthrodesis 

   No Yes Yes Traumatic 
arthritis 

39 M, 59 1 Talar 
osteonecrosis 

Yes Internal fixation NA NA 46 Yes 4    Yes  No Yes No Osteoarthritis 

40 M, 52 1 Aseptic nonunion No Internal fixation NA NA 44 Yes 1    Yes  No No Yes Traumatic 
arthritis 

41 F, 61 1 Aseptic nonunion Yes Internal fixation NA NA 42 Yes 1 Removal of 
hardware 
following 
successful 
fusion 

Painful 
hardware 

   No No No Hypertension 
osteoporosis 

42 F, 79 1 Aseptic nonunion No Tibiotalocalcane
al 

NA NA 44 Yes 1   Wound 
complications 

Yes Yes No No No Osteoporosis 

43 F, 81 1 Aseptic nonunion No Tibiotalocalcane
al 

NA NA 48 Yes 1 Removal of 
hardware 
following 
successful 
fusion 

Painful 
hardware 

Wound 
complications 

Yes Yes No No No Osteoarthritis 

44 F, 67 1 Aseptic nonunion No Internal fixation NA NA 48 Yes 1      No No No Osteopenia, 
rheumatoid, 
polyneuropathy 

45 F, 66 1 Aseptic nonunion Yes Internal fixation NA NA 48 Yes 1    Yes Yes Yes No Yes Hypertension 

*NA = not applicable, I and D = irrigation and débridement, and CAD = coronary artery disease. 



Easley eAppendix   Page 3 of 4 
 
 
TABLES E-2, E-3, and E-4 
We looked at three different outcome variables: union (Table E-2), major complications (Table E-3), and minor complications (Table E-4). For each outcome variable, we 
performed a multivariate analysis controlling for the following potential confounding variables: diabetes, tobacco use, previous subtalar or triple arthrodesis, previous infection, 
osteonecrosis at the fusion site, autograft use, and allograft use. For the multivariate analysis, we performed logistic regression. 
 
As this was a multivariate analysis, the odds ratios that are reported for each confounder are conditional on all other confounders being in the analysis. Also, the reported p values 
are evaluating the significance of adding the confounder into the analysis given that all of the other confounders are already in the analysis. For each of the outcomes, the only 
confounder that was significant at the 0.05 level was previous subtalar arthrodesis for the major complication outcome. Also, previous infection was left out as a possible 
confounder for minor complications because the estimates of the odds ratios and the p values were not estimable, as all eight patients who had an infection also had a minor 
complication and as there were no patients who had an infection and did not have a minor complication. This may suggest that infection is a possible confounder for minor 
complication; however, without more data we cannot estimate its effect. 
 
 
TABLE E-2 Outcome: Union Following Final Revision Tibiotalar Arthrodesis 

 Odds Ratio 

Lower 
Confidence 

Interval  

Upper 
Confidence 

Interval P Value 
Diabetes mellitus 1.040 0.074 14.653 0.977 
Tobacco use 0.146 0.010 2.157 0.162 
Subtalar or triple 
arthrodesis 0.853 0.051 14.184 0.912 

Infection 0.214 0.019 2.372 0.209 
Osteonecrosis 0.310 0.018 5.265 0.417 
Autograft 1.539 0.143 16.611 0.722 
Allograft 0.604 0.069 5.298 0.649 
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TABLE E-3 Outcome: Major Complication 

 
Odds 
Ratio 

Lower 
Confidence 

Interval 

Upper 
Confidence 

Interval 
P 

Value 
Diabetes 
mellitus 

0.578 0.085 3.921 0.575 

Tobacco use 3.867 0.769 19.450 0.101 
Subtalar or 
triple 
arthrodesis 

5.565 1.127 27.492 0.035 

Infection 1.922 0.343 10.761 0.457 
Osteonecrosis 1.586 0.150 16.704 0.701 
Autograft 0.337 0.070 1.619 0.174 
Allograft 1.012 0.242 4.236 0.987 
 
 
 
TABLE E-4 Outcome: Minor Complication 

 
Odds 
Ratio 

Lower 
Confidence 

Interval 

Upper 
Confidence 

Interval  
P 

Value 
Diabetes 
mellitus 

0.446 0.069 2.881 0.396 

Tobacco use 1.848 0.368 9.293 0.456 
Subtalar or 
triple 
arthrodesis 

0.352 0.075 1.648 0.185 

Osteonecrosis 0.623 0.063 6.200 0.686 
Autograft 1.426 0.301 6.765 0.655 
Allograft 2.051 0.488 8.623 0.327 
 


