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Abstract

Objective: To present mid-term functional and radiological outcomes obtained with the use of Infinity prosthesis in Bogota (Colombia).

Methods: This cross-sectional observational study selected consecutive patients subjected to total ankle replacement with the fourth
generation Infinity prosthesis (Wright Medical Technology).

Results: Fifty-two patients with ankle arthrosis were followed for a mean period of 24 months, and the most frequently reported case
of joint degeneration was trauma. Postoperative improvement was observed in perception of pain (visual analog scale increased from
8/10 to 2/10; p<0.0005), AOFAS functional scale (from 23 to 84.5; p<0.0005), and range of motion (from 11° to 29°; p<0.0005).
Similarly, radiological findings, implant positioning, and signs of loosening did not reveal implant failure.

Conclusions: The use of fluoroscopically navigated prostheses allows us to achieve predictable outcomes, with satisfactory mid-term
clinical and imaging results.

Level of Evidence IV; Therapeutic Studies; Case Series.
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Total ankle arthroplasty has shown promising results in the
current literature, in terms of durability and function; therefore,
it is considered by many authors the gold standard for the
treatment of end-stage tibiotalar arthrosis™.

Introduction

For patients, end-stage tibiotalar joint arthrosis represents
limited limb function and thus limitations in performing
everyday activities (Figure 1). Ankle arthrodesis has been
widely indicated as a therapeutic option that promotes pain
control and allows for gait of enough quality for the per-
formance of basic everyday tasks®?. However, restricted ti-

The aim of this study is to present the results obtained with
the use of Infinity prosthesis over the last 4 years.

biotalar range of motion generates overload on transtarsal
and tarsometatarsal joints, which, in the mid and long term,
leads to arthrosis of these joints (50% of patients present
with changes related to hindfoot arthrosis the 8 years after
disease onset, but at 20 years, all patients had developed
joint degeneration)®®,

Therefore, in the last decade total ankle arthroplasty, asso-
ciated with biomedical advances in implants, has become a
technique to solve limitation secondary to end-stage ankle
arthrosis®®, with the advantage of not restricting mobility
and preventing the transfer of load to neighboring joints.

Study performed at the Hospital de San José - Fundacién de Ciencias de la
Salud, Bogotd, Colombia.

Methods

According to resolution 8430 of 1993 of the Ministry of Protec-
tion, the present study is considered an investigation that does
not pose significant risks to patients (Resolution 8430 of 1993
of the Ministry of Health of the Republic of Colombia, Article
10 and 11), because it consisted of a review of information col-
lected from a database of patients subjected to ankle joint re-
placement. Ethical guidelines were based on the Declaration of
Helsinki as revised in 2013, especially on articles 22, which refers
to the development of a research protocol, and article 24, which
ensures the confidentiality of data from study participants.
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Figure 1. Thirty-six-year-old patient with history of ankle fracture.

A) Clinical photos showing equinus deformity of 12°. B) X-ray of
the right ankle with support.

Since the present investigation is a study without significant
risks, the Research Ethics Committee of the research institu-
tion waived the requirement of obtaining written informed
consent (Resolution 8430 of 1993 Ministry of Health of the
Republic of Colombia - First Paragraph).

This is a cross-sectional observational study that selected
consecutive patients subjected to total ankle replacement
with fourth generation Infinity prosthesis, performed by the
foot and ankle surgery team.

Pre- and immediate, four-week, six-month, and one-year
postoperative radiographic images, obtained in the antero-
posterior and lateral planes, were assessed through radiogra-
phic measurements according to the parameters described
by Hintermann et al.?*™ to evaluate misalignment and signs
of wearing or loosening of prosthesis components (Figure 2):

« Malalignment: corresponds to measures that were not within
the established ranges for o, , and © angles;

e o angle: angle between the anatomical axis of the tibia
and the joint surface of the tibial component of the pros-
thesis, in the coronal view, with a normal value of 90° (nor-
mal range [NR] 86-92);

* P angle: angle between the anatomical axis of the tibia and
the joint surface of the tibial component of the prosthesis,
in sagittal view, with a normal angle of 85° (NR 82-88);
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Figure 2. Radiographic parameters for the assessment of Infinity
prosthesis (Wright Medical Technology) alignment. A) a angle in
blue. B) B angle in green. C) © angle in orange. D) Tibiotalar angle
in purple. E) Distance “b” in red.

e © angle: angle composed of the union of the line going
through the anterior and posterior extremities of the ta-
lar component of the prosthesis (line A) and the line tan-
gential to the upper edge of the navicular and the upper
eminence of the posterior tuberosity of the calcaneus (line
B), with a normal value of 20°;

« Tibiotalar angle: angle between the axis of the tibia and
a line perpendicular to the talar dome. Negative values
represent varus angulations, whereas positive ones repre-
sent valgus angulations.

« Distance “a”: distance between the anterior extremity of
the talar component of the prosthesis and line A, measu-
red in millimeters;

« Distance “b”: distance between the posterior extremity of
the talar component of the prosthesis and line B, measured
in millimeters.

Statistical analysis

This is a cross-sectional observational study that selected
consecutive patients subjected to total ankle replacement
with fourth generation Infinity prosthesis (Wright Medical
Technology).

Data were collected on an Excel spreadsheet and then ex-
ported to the Stata® Software, version 14, for further analysis.
Qualitative variables were reported using measures of abso-
lute and relative frequency, and quantitative variables were
reported using measures of central trend and dispersion, de-
pending on data distribution: data with normal distribution
are expressed as mean and standard deviation, whereas tho-
se with non-normal distribution are expressed as median and
interquartile range (IQR).
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Results

The present study evaluated the clinical-radiographic out-
comes of patients subjected to total ankle replacement
with Infinity prosthesis (Wright Medical Technology) due to
end-stage arthrosis. Mean follow-up time was 24 months
(9.5-55 months); mean age was 61 years (53-67 years). With
regard to the operated side, 53.8% of interventions were per-
formed on the right ankle, and 46.2% on the left ankle. The
cause of arthrosis was post-traumatic in 61.9% of the cases,
whereas 38.1% of the cases had another origin (rheumatoid
arthritis, gout, and hemophilia) (Tables 1 and 2).

Table 1. Demographic data

Demographic data

Age, mean 61
Gender Male 51%
Female 49%
Race White 98%
Non-white 1%

Table 2. Distribution of cause and radiological findings

Characteristics of the prosthesis

Operated side Right 53.84%
Left 46.36%
Cause Degenerative 38.10%
Post-traumatic 61.40%
Periprosthetic cyst 0%
Talar subsidence 0%
B
Associated surgery None 80%
Achilles tendon lengthening 9.62%
Subtalar arthrodesis 1.92%
Syndesmosis fixation 1.92%
Calcaneal osteotomy 5.77%
Malleolus fracture None 96.10%
Lateral 1.92%
Medial 1.92%
Wound No complications 92.31%
complications Necrosis of wound extremities 7.69%
Extensive necrosis (implant) 0%

Extensive necrosis (vascularized flap) 0%

Infection 0%
Prosthesis failure 0%
Salvage 0%

A visual analog scale was used to assess pre- and postope-
rative pain, with a mean preoperative score of 8/10 (5-10) and
a mean postoperative score of 2/10 (0-3), showing a statisti-
cally significant improvement (p<0.0005) (Table 3).

All patients were evaluated with the American Orthopaedic
Foot and Ankle Society (AOFAS) for the ankle, with a mean
preoperative score of 23 points (20-30.5), and a mean posto-
perative score of 84.5 points (80-90), showing a statistically
significant improvement (p<0.0005).

Actual ankle range of motion, interpreted as the sweep an-
gle from maximum active extension to maximum active fle-
xion, had mean preoperative and postoperative values of 11
degrees (5-30) and 29 degrees (20-40), respectively, repre-
senting a statistically significant difference (p<0.0005).

Our study assessed the postoperative radiographic outcomes
of patients subjected to total ankle replacement due to end-stage
arthrosis. Control images were obtained at the postoperative
immediate period and at three, six, and twelve postoperative
months, in anteroposterior, lateral, and mortise views.

During follow-up, there were no signs of early loosening
(periprosthetic radiolucent lines) or variation in angle mea-
sures suggesting subsidence of prosthetic components or
polyethylene implant wearing.

Furthermore, the indication of procedures in parallel with
arthroplasty was assessed; 80% of the cases did not require
an associated surgical intervention. The most frequently indi-
cated procedure was Achilles tendon lengthening, followed
by calcaneal osteotomy. During follow-up, no patient requi-
red revision surgery.

Discussion

Infinity ankle prosthesis (Wright Medical Technology) is a
fourth-generation implant characterized by low profile, fluo-

Table 3. Pre- and postoperative findings

Interquartile

Variable Median Minimum Maximum

range
Preoperative VAS 8 10 7to9
Postoperative VAS 2 0] 3 Tto 2
Preoperative 23 13 40 20 to 30.5
AOFAS score
Postoperative 84.5 80 92 80 to 90
AOFAS score
Preoperative ROM 10 5 30 75to 15
Postoperative 28 20 40 25 to 30
ROM
Real preoperative 1 0 3 1
mobility
Real postoperative 30 20 40 30
mobility
Distance “a” 2 1 5| 2
Distance “b” 4 2 6 4to5

AOFAS= American Orthopaedic Foot and Ankle Society; ROM= range of motion; VAS= visual
analog scale
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roscopically navigated, fixed-bearing device with a symme-
trical condylar geometry that uses a resurfacing and fluo-
roscopic navigation system@1®, Since its use was initiated in
2013, this prosthesis has demonstrated satisfactory clinical
and radiological outcomes. In Colombia, its use has increa-
sed since 2016, with favorable results, being even more used
than arthrodesis as the therapeutic method in end-stage
ankle arthrosis.

The rates of complications and revision of ankle prosthesis
were considerably high compared to those observed in knee
and hip arthroplasties, which has changed with the develop-
ment of new generations of implants, in which fixation with
tibial/talar pegs and resurfacing have reduced the effect of
shear stress on implant components®.

Cody et al.®™, Althoff et al.™®, and DeVries et al./® reported a
rate of revision of 10%, whose more frequent causes were loo-
sening of prosthetic components (3.8%) and deep infection
(3.8%) in 159 ankles in a 20-month follow-up. However, in the
same year, Penner et al.®® published their two-year follow-up
with Infinity prosthesis in 67 patients requiring total ankle ar-
throplasty. In this cohort, 3% of participants required prosthe-
tic revision for aseptic loosening. Similarly, there was a sig-
nificant improvement in the Foot Function Index and Ankle
Osteoarthritis Scale functional scores (p<0.0001).

Rushing et al.®?®, in turn, assessed 55 ankles over a follow-up
time of up to 43 months, with a rate of prosthesis survivor-
ship of 97% and a rate of revision 1.8%; moreover, radiolu-
cency was observed in 34.5% of the ankles, of which 89.5%
were not progressive. Improvement of angle deformity was
achieved both in the coronal and sagittal planes (p<0.001 and
0<0.09, respectively).

Saito et al./® reports a rate of revision surgery of 4.7% in a
25-month follow-up of a cohort of 64 patients (18), similar to
the rates observed with other implants. Meanwhile, the Uni-
ted Kingdom National Joint Register found that only 1% of
cases required revision of Infinity prosthesis in a 14-month
follow-up®©16-20,

In Latin America, a 2020 study by Nery et al.® reported
successful outcomes in 26 patients subjected to arthroplasty
with Infinity prosthesis, with a 100% rate of survivorship in
the first year of follow-up, which is similar to the result found
in our study, although the present study had a larger sample
size and longer follow-up.

Prostheses with fluoroscopic navigation (Figure 3) enhance
the accuracy of postoperative outcomes with regard to im-
plant alignment; in 2018 King et al.®® found, in a cohort of 20
patients with a 24-month follow-up, a deviation of 1.5° from
90° alignment to the anatomical axis of the tibia, which allows
for a homogeneous distribution of body load that is transla-
ted in the preservation of implant components. Similarly, Sai-
to et al./® reported improvement in tibiotalar coronal align-
ment with the use of a fluoroscopically navigated prosthesis,
as shown by the maintenance of the prosthesis and consis-
tent with the results observed in our radiological follow-up
assessment.
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Figure 3. Fluoroscopic sequence of total ankle replacement

with Infinity prosthesis (Wright Medical Technology).

General complications related to the use of this prosthesis
are reported in up to 54% of the cases®™'™® and, in the cohort
by Saito et al./®, consisted mainly of impingement of the la-
teral groove. However, the most frequent complication in our
sample was that involving soft tissues.

Conclusion

Total ankle replacement with Infinity prosthesis allows for
a reproducible technique with satisfactory mid-term clinical
and radiological outcomes. Thus, we consider that results for
long-term prognosis are promising, but a longer patients’
follow-up is required.
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