
https://doi.org/10.1177/1071100719849084

Foot & Ankle International®
2019, Vol. 40(9) 997 –1006
© The Author(s) 2019
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/1071100719849084
journals.sagepub.com/home/fai

Article

Introduction

Ankle arthritis is a common condition that is a major cause 
of chronic disability, lost income, and decreased quality of 
life.15 For end-stage disease failing conservative manage-
ment, the 2 commonly accepted operative treatments 
include ankle arthrodesis and total ankle arthroplasty 
(TAA).8 Although they have comparable clinical results,8 
TAA continues to grow in popularity with patients and sur-
geons,44 with modern third- and fourth-generation TAAs 
providing better outcomes than earlier implant designs.27 
Despite this, rates of reoperation, revision, and other 

TAA-specific complications not only represent areas of 
concern but also areas of potential optimization.8,27

Recently, the focus of outcomes assessment has shifted 
away from physician-specific parameters to include more 
patient-specific factors. Patient-reported outcome measures 
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Abstract
Background: Total ankle arthroplasty (TAA) is an increasingly selected treatment for end-stage ankle arthritis; 
however, failure and revision of the tibial and talar components remains an issue. Although multiple risk factors have 
been shown to contribute to early component revision, no study has looked at combining such risk factors into a 
predictive model that could potentially decrease revision rates and improve implant survival. This study aimed to 
develop a predictive model for TAA failure based on patient characteristics, patient-reported outcomes (PROs), and 
immediate postoperative radiographs.
Methods: A retrospective review of a single-site ankle arthritis database was conducted. All patients with current-
generation ankle replacements including the Hintegra and Infinity prostheses implanted between 2004 and 2015 and with 
complete postoperative radiographs taken between 6 and 12 weeks postoperatively were included. Eight coronal and 
sagittal radiographic parameters were assessed and performed twice by 2 independent orthopedic surgeons on included 
TAAs. These radiographic parameters were then analyzed in association with patient demographics and PRO. Advanced 
statistical methods including survival analysis were used to construct a predictive model for TAA survival. A total of 107 
patients were included and analyzed with a median clinical follow-up of 49 months (minimum 24 months).
Results: A predictive model was created, with 4 parameters identified as being statistically associated with TAA metal-
component revision: diabetes mellitus, poor baseline Ankle Osteoarthritis Scale (AOS) score, excessively dorsiflexed talar 
component, and an anteriorly/posteriorly translated talus relative to the tibial axis. The presence of 3 parameters predicted 
TAA survival of 0.60 whereas presence of all 4 parameters predicted survival of only 0.13 in the period studied.
Conclusion: Our predictive model is based on a combination of patient factors, PROs, and radiographic TAA alignment. 
We believe it can be used by surgeons to predict failure in their TAA patients, thereby optimizing postoperative outcomes 
by improving patient selection and modifiable outcome-specific parameters.
Level of Evidence: Level III, retrospective cohort study using prospectively collected data.
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(PROMs) are used to evaluate pain, function, and quality of 
life to better assess outcomes subsequent to the treatment of 
foot and ankle conditions, including joint replacements.3,4,7 
Thus, operative criteria and decision-making tools should 
account for patient-specific characteristics and demograph-
ics such as gender, age, preoperative deformity, smoking 
status, preoperative function, and baseline comorbidities 
among patients undergoing TAA. Further, TAA positioning 
needs to be optimized, as TAA alignment has been shown to 
affect outcomes and survival,3,8,9,21,52 with the primary 
imaging modality being plain radiography. With TAA’s 
growth in popularity and increasing numbers of patients 
being offered TAA surgery, it is important to identify 
patient-specific and prosthesis positioning–specific risk 
factors that may predispose patients to suboptimal results 
and TAA failure.

This study had 2 main purposes. One was to analyze 
TAA survival and identify risk factors for TAA failure based 
on baseline patient characteristics and demographics, 
PROMs, and TAA radiographic alignment parameters. The 
second was to develop a predictive model that could predict 
TAA failure based on the risk factors identified.

Methods

Patient Enrollment

The ankle arthritis database from a single center, based on 
prospectively collected data, was retrospectively reviewed. 
All skeletally mature patients enrolled between 2004 and 
2015, and undergoing treatment of end-stage ankle arthri-
tis (ESAA) with the Hintegra Total Ankle System (Integra 
LifeSciences, Plainsboro, NJ) or Infinity Total Ankle 
System (Wright Medical Technology, Arlington, TN) were 
included. All surgeries were performed by one of 3 fellow-
ship-trained orthopedic foot and ankle surgeons with 
extensive TAA experience. The recommendation for total 
ankle replacement was based on a combination of the sur-
geon’s preoperative clinical examination, radiographic 
findings, and patient preference. Institutional research eth-
ics board approval was granted and informed consent was 
obtained from all study participants. All included patients 
had a minimum of 2 years’ clinical follow-up.

Patients were excluded for receiving a TAA if they had 
any of the following: osteonecrosis of the talus or tibia, 
active infection in the ankle within 12 months prior to 
surgery, medical conditions precluding safe surgery, or 
severe osteoporosis. Also excluded were patients who 
received a second-generation TAA given the higher rate 
of revisions reported by Lefrancois previously27 and 
patients without a complete series of postoperative radio-
graphs (weightbearing anteroposterior and lateral) taken 
at 6 to 12 weeks.

Data Collection

Patient assessments were completed preoperatively at 6 
months, 1 year postsurgery, and annually thereafter. 
Baseline demographics, comorbidities, smoking status, the 
Canadian Orthopaedic Foot and Ankle Society (COFAS) 
preoperative classification,24 end-stage ankle arthritis etiol-
ogy, and PROMs were collected as part of part of the 
Musculoskeletal Outcomes Data Evaluation and 
Management System questionnaire. This is currently the 
only standardized, validated scoring instrument applicable 
to foot and ankle surgery published by the American 
Academy of Orthopaedic Surgeons.9

TAA Failure Definition

TAA failure was defined as either reoperation requiring 
removal of one or both metal components of the prosthesis 
or amputation above the level of the ankle.34

Patient-Reported Outcome Measures

The PROMs analyzed were the Ankle Arthritis Score 
(AAS), the Ankle Osteoarthritis Scale (AOS) score, and the 
the Short Form-36 physical component summary (SF-36 
PCS) scores at baseline and at 6 months postoperatively. 
These scores are validated, self-reported, ankle arthritis–
specific PROMs.11,30,55

Radiographic Outcomes

Seven sagittal and coronal radiographic outcomes (medial 
distal tibia angle, talar tilt angle, talar center migration, sag-
ittal distal tibial angle, lateral talar station, tibia-talus ratio, 
and gamma angle) were measured according to previously 
described methods,2,20,45,51-54 and 1 additional measurement 
was devised for this study: posterior tibial component over- 
or underhang. Postoperative measurements (3 coronal and 5 
sagittal) were performed by 2 independent orthopedic sur-
geons, twice each (Figures 1-3). Normal ranges for each 
radiographic parameter were defined based on previously 
published literature when available, and expert opinion 
when not available (Table 1). Inter- and intraobserver reli-
ability of radiographic measurements were calculated with 
the type 1 intraclass correlation coefficient (Table 2).42

Statistical Analysis

Standard summary statistics were generated followed by a 
survival analysis. A univariate analysis was performed 
using baseline demographics, radiographic parameters pre-
viously described, and PROMs collected preoperatively 
and at 6 months postsurgery using a log-rank test. A multi-
variate Cox proportional hazards model was estimated to 
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predict risk factors for failure. Then, a stepwise regression 
analysis was performed; the variables that had a probabil-
ity lower than .10 were kept in the model. Using Harrell C 
concordance and Somers D statistics, we compared the 
predictive power of the different survivals models con-
structed with the variables kept in the stepwise regression. 

Figure 1. The coronal alignment measurements used. MDTA, 
medial distal tibia angle; TTA, talar tilt angle; TCM, talar center 
migration.

Table 1. Defined Normal Ranges for Each Radiographic 
Parameter Measured.

Measurement
Range Defined as 

Normala

Medial distal tibia angle, degrees, mean ± SD 90 ± 345,57,b

Talar center migration, mm, range −1.4 to 2.157,b

Talar tilt angle, degrees 0c

Sagittal distal tibia angle, degrees, mean ± SD  
 Hintegra 86 ± 3
 Infinity 90 ± 317,38,b

Tibia-talus ratio, %, mean ± SD 34.8 ± 3.847,48,b

Lateral talar station, mm −0.8 to 3.253,54,b

Gamma angle, degrees, mean ± SD 17 ± 351,b

Posterior tibial component overhang, mm, mean ± SD 0 ± 3c

Abbreviation: SD, standard deviation.
aPreviously published data were used when available and expert opinion 
when not.
bMean value as previously published.
cBased on expert opinion of senior authors.

Figure 2. The sagittal alignment measurements used. γ, gamma 
angle; LTS, lateral talar station; SDTA, sagittal distal tibia angle; 
T-TR, tibia-talar ratio.

Figure 3. Posterior tibial component over-/underhang 
measurement.

Table 2. The Intraclass Correlation Coefficient for Intra-/
Interobserver Reliability for Each of the Radiographic 
Measurements.a

Intraobserver ICC Interobserver ICC

MDTA 0.83 (0.80-0.86) 0.68 (0.60-0.76)
T-T ratio 0.71 (0.62-0.80) 0.55 (0.47-0.63)
SDTA 0.87 (0.85-0.89) 0.74 (0.68-0.80)
LTS 0.86 (0.84-0.88) 0.73 (0.67-0.79)
Gamma angle 0.79 (0.74-0.84) 0.67 (0.58-0.76)
TCM 0.83 (0.80-0.86) 0.60 (0.48-0.72)
TTA 0.98 (0.97-0.98) 0.93 (0.93-0.94)
Posterior overhang 0.67 (0.57-0.77) 0.61 (0.49-0.73)

Abbreviations: ICC, intraclass correlation; LTS, lateral talar station; MDTA, medial 
distal tibia angle; SDTA, sagittal distal tibia angle; TCM, talar center migration;  
T-T, tibia-talar; TTA, talar tilt angle.
a<0.4 indicates poor reliability, 0.4-0.599 indicates fair reliability, 0.60-0.749 
indicates good reliability, 0.75-0.99 indicates excellent reliability, and 1.0 indicates 
perfect reliability.42
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In addition, the likelihood ratio and Wald chi-square were 
used to select the final model. Hazard ratios and the P val-
ues are reported. After the model was created, a test of pro-
portional hazards assumption (ph-test) was performed and 
considered acceptable if the probability was greater than 
.15 (P > .15).

All significant variables included in the multivariate 
survival model were used to construct a score. The value 
of 1 was assigned if the risk variable was present; other-
wise, it was assigned a value of 0. A binomial regression 
analysis was used to determine if the score should be 
weighted. Given that the odds ratio of the independent 
variables was similar with respect to the score, a non-
weighted score was constructed. Then a univariate Cox 
proportional hazards model was estimated, using the 
score as the independent variable. Additionally, the ph-
test was performed after this model, and considered 
acceptable if probability was greater than 0.15 (P > .15). 
The power (1 – β) was calculated by a Wald test for a 
Cox proportional hazards model.

Finally, a univariate logistic regression model was 
estimated using failure as the dependent variable and the 
score as the independent variable. Then, a receiver oper-
ating characteristic (ROC) curve was calculated and 
interpreted according to Hosmer and Lemeshow’s rec-
ommendations.19 For internal validation of our predictive 
score, bootstrap (200 replicates) and jackknife estima-
tions were utilized. The probability of failure by each 
outcome of the score is reported with confidence inter-
vals of 95%.

No missing data were found in the failure group for the 
variables included in the score (n=12/107), but 16 missing 
were found in the control group. Using missing imputa-
tion, values were estimated by linear regression and mul-
tivariate normal regression. Both results, with missing 

data treatment (n=107) and no missing data treatment, are 
reported for the logistic regression of the score (n=91). 
The data were processed using Stata, version 11.2 
(StataCorp LP, College Station, TX).

Results

A total of 107 TAA (104 patients) met the inclusion criteria; 
85 Hintegra and 22 Infinity TAA (Figure 4). Twelve patients 
(11%) had a TAA failure: 11 patients were revised for asep-
tic loosening and 1 for periprosthetic infection. The median 
follow-up was 49 months (18-131 months), the total time at 
risk was 503 years, and the median time to failure was 40 
months (24-114 months) (Figure 5). All radiographic mea-
surements demonstrated at least fair reliability (T-T ratio), 
but most of them showed good to excellent, inter- and intra-
observer reliability (see Table 2).

The results of the univariate analyses are summarized in 
Table 3. The preoperative AOS score greater than 63, “nor-
mal” gamma angle, and previous SF-36 were the significant 
variables.

After the multivariate analysis, 4 variables were found 
to have a probability less than .10 to predict failure: the 
presence of diabetes mellitus (DM), a baseline AOS score 
>63, a gamma angle >19 degrees, and a T-T ratio <0.32 
or >0.39 (see Table 4). This model with 4 variables has 
an acceptable prediction power with a Harrell C of 88% 
or Somers D of 75%.36 Compared with a model that 
included only DM and baseline AOS scores, the model 
with the 4 variables in it was significantly better by log-
likelihood ratio test (P = .01) and Wald χ2 test (P = .05). 
Because of these results, the model with 4 variables was 
kept. As such, a predictive score was developed using 
these 4 variables and the above values that were associ-
ated with failure. The value of 1 was assigned if the risk 
variable was present; otherwise, it was assigned a value 
of 0. For example, a patient with DM who had an AOS 
score before surgery of 30 and a gamma angle of 15 
degrees and a T-T ratio of 0.30 scores 2 points (1+0+0+1). 
The binomial regression showed equivalent odds ratio for 
each variable of the score, so no factor was added to the 
sum of each variable (Table 5). The predictive score has a 
hazard ratio of 10.51 (2.57-42.94), a ph-test of 0.21, and 
a power (1 – β) of 0.93.

The probability of TAA failure in the time studied, for 
each possible value of the score in this predictive model 
was obtained by a logistic regression with 200 replicates 
bootstrap estimation and 89 Jackknife replicates (Figure 6). 
The ROC curve is shown in Figure 7, the area under the 
ROC curve was 0.83 (0.71-0.94), which is considered “very 
good” discrimination according to Hosmer and Lemeshow.19 
Also, the probabilities with missing data imputation are 
shown in Figure 6.

Figure 4. Flowchart showing the patient exclusion criteria and 
the number of patients available for analysis. TTA, talar tilt angle.
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Discussion

Despite the growing popularity and improved patient out-
comes associated with TAA, it is still associated with 
higher revision rates when compared with arthrodesis.8 
With revision TAA being associated with increased health 
care costs, low patient satisfaction, worse functional out-
comes, and poor longevity, the ability to predict the chance 
of revision after primary TAA could be very useful.23,43 The 
present study showed that patients presenting with DM, 
poor baseline function represented by an AOS score >63, 
a dorsiflexed talar component represented by a gamma 
angle >19 degrees, and an anteriorly or posteriorly dis-
placed talus postoperatively in relation to the long axis of 
the tibia were at substantial risk of TAA failure at an inter-
mediate-term follow-up. These factors individually have 
been shown to be associated with poor outcomes, but this 
study is the first to combine them into a score that directly 
correlated with implant survival.

The adverse impact of diabetes on TAA clinical outcomes 
has been previously documented by Choi et al,6 who studied 
the impact of DM on TAA outcomes in 173 patients. They 
found that the mean AOS and AOFAS scores were signifi-
cantly worse in patients with DM, and that the DM group 
presented with a higher rate of delayed wound healing. DM 
was also associated with TAA failure and an increased inci-
dence of early-onset osteolysis compared with the non-DM 
group. A similar effect from DM has also been demonstrated 
in a number of other orthopedic conditions, including hip 

Figure 5. The Kaplan-Meier estimated survival curve for 
the entire TAA cohort with revision of tibial and/or talar 
component as the end point.

Table 3. The Results of the Univariate Analysis of Kaplan-
Meier Curve Using Log Rank Test.

P (Log Rank)

DTCA angle .34
TTA .28
DTSA sagittal angle .95
Overhang .54
Gamma angle >19 degrees .05
TCM angle .82
T-T ratio .84
LTS angle .89
Inflammatory arthritis .78
Age
 >65 .38
 >70 .52
Diabetes .26
BMI
 >30 .93
 >35 .74
 >25 .62
Gender .85
Side .90
AOS score presurgery .06
AOS score presurgery >63 <.00
SF-36 score presurgery .02
AAS score presurgery .33
Smoking .27

Abbreviations: AAS, Ankle Arthritis Score; AOS, Ankle Osteoarthritis 
Scale; BMI, body mass index; DTCA, distal tibial coronal angle; DTSA, 
distal tibial sagital angle; LTS, lateral talar station; SF-36, Short Form–36; 
TCM, talar center migration; T-T, tibia-talar; TTA, talar tilt angle.

Table 4. Hazard Ratios (HRs) for the 4 Variables That Showed 
Strong Correlation With TAA Survival.

Variable Hazard Ratio P Value

Diabetes mellitus 24.83 .010
Baseline AOS score >63 29.54 .003
Gamma angle >19 degrees 05.25 .063
T-T ratio 0.32 > X > 0.39 08.53 .072

Abbreviations: AOS, Ankle Osteoarthritis Scale; TAA, total ankle 
arthroplasty; T-T, tibia-talar.

Table 5. Results of the Binomial Regression Using the Sum as 
the Dependent Variable.

Variable Odds Ratioa

Diabetes mellitus 3.18 (1.28-7.92)
Baseline AOS score >63 3.24 (1.99-5.25)
Gamma angle >19 degrees 3.29 (2.01-5.36)
T-T ratio 0.32 > X > 0.39 3.49 (1.89-6.44)

Abbreviations: AOS, Ankle Osteoarthritis Scale; T-T, tibia-talar.
aAll odds ratios are similar, so no weighted score was constructed.
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and knee arthroplasty, spinal surgery, and ankle fracture sur-
gery, with not only higher complication rates but also lower 
implant survival rates.32,33,49,56 In the present study, even 
when adjusting for BMI and other comorbidities associated 
with diabetes, DM still showed an independent strong cor-
relation with a lower TAA survival.

PROMs are becoming an increasingly common tool in 
the evaluation and treatment of foot and ankle conditions.7,55 
The Ankle Osteoarthritis Scale (AOS) is one such instru-
ment, and is a validated, self-reported, ankle-specific 
PROM.39 The present study demonstrated that a threshold 

of an AOS score >63 points was found to be a significant 
risk factor for TAA failure (Table 3). Currently only one 
other study has looked at ankle arthritis–specific PROMs 
and found a similar association with TAA survivorship. 
Croft et al7 examined the Ankle Arthritis Score55 and found 
that with each 1-point increase in the AAS, there was a 1% 
increase in the likelihood that a patient would require a revi-
sion procedure.

TAA component positioning has been demonstrated to 
be critical for TAA survival by numerous authors.2,12,21 
Espinosa et al12 compared the effect of talar component 

Figure 6. The Kaplan-Meier estimated survival curve (top panel) and the survival/failure probability for each outcome of the score 
(90% confidence interval) with and without missing data (bottom panel). LR, linear regression; MI, missing imputation.



Escudero et al 1003

malalignment and found that with as little as 2 degrees of 
coronal plane malalignment, contact pressures became 
substantially higher and more narrowly distributed, exceed-
ing the threshold for potential polyethylene damage via 
edge loading. Similarly, Kakkar et al22 reported that 
improper alignment of the prosthesis may result in exces-
sive eccentric loads, potentially contributing to bone over-
load, leading to the conclusion that proper implant 
positioning was likely important for long-term implant 
durability. Fukuda et al13 also noted that malrotation of the 
talar component resulted in increased peak pressures, 
decreased contact area, and increased rotational torque and 
felt that this may contribute to premature polyethylene 
wear and potential talar component loosening. In this study, 
the talus component sagittal alignment correlated with 
TAA survival, with a dorsiflexed talus component, repre-
sented by a gamma angle >19 degrees, being associated 
with implant failure. This finding highlights the impor-
tance of avoiding ankle plantarflexion when performing 
talar cuts during TAA. Another radiologic parameter we 
found to be associated with TAA survival was the T-T ratio, 
which was originally described by Tochigi et al.47,48 
Although it has previously been associated with TAA func-
tional outcomes by other authors,2,50 this is the first study to 
find an association with implant survival. Our findings 

demonstrated that a T-T ratio less than 0.32 (talus anterior 
to the tibia) or greater than 0.39 (talus posterior to the tibia) 
represents a risk factor for TAA failure. Additionally, a 
talar component centered under the tibia (represented by a 
T-T ratio between 0.32 and 0.39) was important for implant 
survival. Also, there was a correlation between tibial com-
ponent overhang and TAA survival in our cohort (Figure 
4). Compared with those that did not fail, the failed TAAs 
had a significantly lower median posterior underhang 
(–1.45 mm vs +0.4 mm, P = .02). However, when time is 
accounted for with a survival analysis, there was no asso-
ciation. An overhang of the tibial component may protect 
the TAA from an early tibial component failure due to 
aseptic loosening, as has been demonstrated in total knee 
arthroplasty,1,37 but more research is warranted.

In the present study, the revision rate observed (11%) is 
in accordance with other studies reporting intermediate-
term outcomes.8,10,18,35 A systematic review of the literature 
revealed revision rates ranging from 0% to 32% at 5 years 
after an ankle replacement, with an overall failure rate of 
10%.8,40 A review of national registry data from Norway, 
Sweden, and New Zealand revealed mean revision rates of 
21.8% and 43.5% at 5 and 10 years, respectively, after ankle 
replacement with the STAR, Agility, Buechel-Pappas, 
Hintegra, Mobility, and Ramses prostheses.25

Figure 7. The area under the ROC curve was 0.83 (0.71-0.94), showing a very good discrimination according to Hosmer and 
Lemeshow.19 ROC, receiver operating characteristic.
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Limitations

In this analysis, the mere presence of DM was assessed 
rather than actual hemoglobin A1c (HbA1c) levels. Some 
studies have suggested the positive association between 
tight preoperative glycemic control and clinical out-
comes5,28,31 as opposed to simply the presence of DM. 
However, a recent review29 demonstrated that many of the 
studies analyzed HbA1c as a dichotomous variable when 
regression analysis should be used. Furthermore, the authors 
concluded that there is no clear evidence indicating a criti-
cal level of HbA1c beyond which the risk of postoperative 
complications becomes significant or the risk-to-benefit 
ratio becomes prohibitive. Further investigation regarding 
the HbA1c cut-off levels and its relation to TAA survival 
are needed. Another limitation is the inclusion of 2 different 
implants in the present study. A third-generation mobile 
bearing system and a fourth-generation fixed bearing sys-
tem were analyzed as a single cohort. Also, the numbers in 
each group were different (Hintegra = 85, Infinity = 22) 
which could be a potential confounding factor in the analy-
sis. Nevertheless, numerous studies that have compared 
fixed vs mobile bearing TAA have not found significant dif-
ferences in terms of clinical outcomes, survival rate, gait 
biomechanics, or tibial bone strain.8,14,52,41,46 Another pos-
sible concern is that a mobile bearing TAA could shift the 
T-T ratio over time and differ with a fixed bearing TAA; 
given that we utilized the first WB radiographs at 6 to 12 
weeks postsurgery for both implant designs, there should be 
minimal difference between a fixed and a mobile bearing 
TAA. This belief is supported by a recent publication by 
Usuelli et al.50 In the authors’ opinion, this model is valid 
for mobile and fixed bearing TAA systems, but further 
research is needed, perhaps with a larger sample of a single 
TAA design. The imaging modality of choice in the assess-
ment of TAA alignment is controversial. Radiographic mea-
surements, although inexpensive and fast to obtain, are not 
as reliable as other imaging modalities given that they are 
user dependent and sensitive to patient positional differ-
ences.16,26 Weightbearing CT scan could be a more accurate 
method to quantify TAA component alignment and rotation 
with potentially decreased image quality and increased 
monetary cost. Also, this predictive model was constructed 
based on 107 TAA and 12 failures. Although these are rela-
tively small numbers, the data were prospectively collected 
and the internal validity of our predictive model was  
confirmed via statistical analysis. We acknowledge that fur-
ther multicenter studies with larger numbers are needed to 
confirm our findings. Finally, this study only included 
patients with TAAs performed by experienced foot and 
ankle orthopedic surgeons, and thus the predictive model 
may not be generalizable to cases performed by less experi-
enced hands. Further research inclusive of surgeons of vari-
able experience is warranted.

Conclusion

In conclusion, this is the first reported predictive model that 
incorporated patient baseline demographics, PROMs, and 
postoperative TAA alignment with TAA survival. The num-
ber of TAAs analyzed achieved adequate statistical power 
and there was an acceptable intermediate follow-up median 
of 49 months. This model could help foot and ankle sur-
geons counsel patients regarding implant survival and 
expectations post-TAA surgery. In addition, it may allow 
surgeons to identify modifiable risk factors for TAA failure 
based on baseline patient characteristics and demographics, 
PROMs, and TAA radiographic alignment parameters.
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