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ABSTRACT
Objective: Present the clinical and functional outcome of the first five ankle arthroplasties performed in our department. 

Methods: Five patients (five feet) with secondary arthrosis of the ankle underwent ankle arthroplasty with the Taric® prosthesis. Average 
age at the time of surgery was 42 years. Follow-up time averaged 43 months. We recorded the immediate postoperative complications. 
For clinical evaluation we used the VAS pain scale, the AOFAS hindfoot and ankle scale, and the Foot Function Index. We measured the 
leg-foot range of motion. On the radiographs, we measured the alpha, beta, and gamma angles as well as sagittal balance. We sought 
to identify the presence of posterior osteophytes (bone spurs). 

Results: We observed a case of medial malleolus fracture and a case of superficial suture dehiscence. In two cases, we considered the 
final outcome to be poor. The mean VAS of pain before surgery was 8.8 points while the postoperative score was 5.4 points. On the 
AOFAS scale, the average preoperative score was 52 points and the score at final evaluation, 70 points. We noticed a 10º increase in 
leg-foot range of motion. 

Conclusion: The assessment of the first patients undergoing ankle arthroplasty with the Taric® prosthesis yielded outcomes considered 
poor in 40% of cases. However, in those with an outcome considered satisfactory, there was an improvement in pain and an increase 
in leg-foot range of motion. In all patients, we noticed the formation of a posterior osteophyte alongside the posterior cortex of the 
distal tibia. 
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Introduction
Symptomatic ankle arthrosis causes a significant decline in 

the quality of life of patients(1). The advent of ankle arthro-
plasty brought new expectations, but the real benefits and 
long-term outcomes are still being studied(1). Although there 
is still uncertainty about which procedure leads to better out-
comes, whether it is arthrodesis or arthroplasty, the latter has 
increased in popularity, with a large number of recent publi-
cations(1-6). However, the risks and potential complications still 
persist(7-10), and adequate knowledge of the procedure may 
help us avoid them.

The aim of this work is to present the preliminary results 
of the first five ankle arthroplasties performed in our depart-
ment and to identify the factors of good outcomes and the 
main complications to date.

Methods
This study was approved by the Institutional Review  

Board and registered on the Plataforma Brazil database under  
CAAE (Ethics Evaluation Submission Certificate) number: 
19234719.2.0000.5479.
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This is a retrospective observational study that met the re-
quirements in relation to human and animal rights.

Between May 2015 and April 2016, five patients (five ex
tremities), all female, underwent surgical treatment of ankle 
osteoarthrosis with arthroplasty of this joint, performed by 
the Foot and Ankle Surgery Group of our hospital. Taric® 
prostheses (Implantcast) were used in all cases. The mean 
age at the time of surgery was 42 years (ranging from 35 to 
49 years). The follow-up time ranged from 37 to 48 months, 
averaging 43 months. Body mass index (BMI) ranged from 
28.1 to 34, indicating that patients were in the range between 
overweight and obesity. In all patients, ankle arthrosis was 
considered secondary: three patients had a diagnosis of 
rheumatoid arthritis, one patient a history of osteochondral 
lesion of the talus, and another, a history of ankle fracture. 
Patients diagnosed with rheumatoid arthritis were being 
regularly monitored by the rheumatologist, with the disease 
controlled and using immunosuppressive medication, which 
was suspended at the time of surgery(7).

For functional clinical assessment, in addition to the or-
thopedic physical examination, we also used clinical photo-
graphs, the visual analogue scale of pain (VAS)(11,12), and the 
American Orthopaedic Foot and Ankle Society (AOFAS) ankle 
and hindfoot scale(13), and compared data obtained in the 
preoperative period with data obtained in the last outpatient 
appointment. In addition, the Foot Function Index (FFI)(14) 
was used in the postoperative period (the FFI was not collec
ted in the preoperative period). To assess joint range of mo-
tion, we chose to measure movement between the leg and 
the foot, knowing that this movement involves other hindfoot 
joints. We asked the patient to perform as much plantar 

flexion movement as possible, followed by maximum dorsi-
flexion, while maintaining the sole of their foot on the ground 
at all times. The positions obtained were documented with 
photography and lateral radiography of the ankle and foot (in 
the upright position). By measuring the longitudinal axis of 
the distal tibia with the position of the ground, we obtain the 
range of motion between the ankle and the ground (leg-foot 
movement) (Figure 1).

We measured radiographic data, both pre- and postope-
ratively. We used the alpha angle to assess valgus and va-
rus deformity of the joint surface of the distal “tibia” on the 
anteroposterior radiograph with internal rotation of 20 de-
grees(15-18) (Figure 2). In the lateral radiograph, we evaluated 
tibial component inclination using the beta angle(15-18) (Figure 
3). To evaluate the positioning of the talar component, also 
in the lateral radiograph, we measured the gamma angle(15-17). 
The variation of these angles during outpatient follow-up was 
considered a sign of component movement and a high risk of 
loosening or sinking.

In addition to the abovementioned angles, we also evalua-
ted sagittal balance, which reveals the offset of the ankle joint 
(anteroposterior position of the talus in relation to the long 
axis of the tibia). This enabled us to observe whether there  
were cases with ankle subluxation(19) (Figure 4). Sagittal 
balance is measured on the lateral radiograph of the ankle. 
In this radiograph, we also evaluated the coverage of the 
posterior cortex of the distal tibia by the tibial component. 
According to the manufacturer of this prosthesis model, 
this coverage (extension of the tibial component to the pos-
terior cortical limit of the distal tibia) is not necessary. We 
also examined the radiographs for signs of periprosthetic  

Figure 1. Method for radiographic measurement of ankle range of motion. In figure “A” we can see angle “1”, which represents maximum 

plantar flexion, measured through the difference between the angle formed by the long axis of the tibia with the ground, and the right 

angle (neutral) of 90° with the ground. In figure “B” we can see angle “2”, which represents maximum dorsiflexion, measured through 

the difference between the angle formed by the long axis of the tibia with the ground, and the right angle (neutral) of 90° with the 

ground. The sum of the two angles (1 + 2) represents the total range of motion of the ankle being assessed.

A B
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Figure 2. Measurement of the alpha angle “α”. Measured on the radiograph in the frontal view with medial rotation of 20°, through the 

medial angle formed by the long axis of the tibia and the distal joint surface of the tibia/joint surface of the tibial component. The figure 

shows the values of one of the cases assessed in the preoperative (A), immediate postoperative (B), and late postoperative (C) periods.

Figure 3. Measurement of the beta angle “β” on the lateral radiograph. Anterior angle formed by the long axis of the tibia and the distal 

joint surface of the tibia/joint surface of the tibial component. The figure shows the values of one of the cases assessed in the preope-

rative (A), immediate postoperative (B) and late postoperative (C) periods.

A B C

radiolucency, which indicates loosening of the component, 
presence of intraosseous cysts and formation of osteophytes 
in the distal tibia (Figure 5).

The access route used was the anterior approach, between 
the extensor hallucis longus and the tibialis anterior, descri-
bed for this surgery. The joint surfaces of both the distal tibia 
and the talus were prepared according to the recommenda-
tions of the standard implant technique. Stability and range 

of motion were tested with the test prosthesis. If these were 
considered satisfactory, the final prosthesis was implanted. 
Special care was taken in distancing the soft tissues over the 
course of the surgery, in order to avoid wound healing issues. 
In a patient with rheumatoid arthritis, there was also arthrosis 
in the talocalcaneal joint, which was fixed, in the same pro-
cedure, with a 6.0 mm cannulated screw inserted from the 
dorsal to plantar direction (from the talus to the calcaneus), 
and without removing the talocalcaneal joint cartilage.
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Figure 4. Evaluation of sagittal balance on the lateral radiograph of the ankle, where there must be alignment between the long axis of 

the tibia and the center of rotation of the talus. The figure shows the sagittal balance of one of the cases assessed in the preoperative 

(A), immediate postoperative (B) and late postoperative (C) periods.

Figure 5. Posterior osteophyte – Lateral radiograph of the ankle 

of one of the cases assessed, 37 months after surgery, showing 

the formation of an osteophyte in the posterior region of the tibia. 

Despite the ectopic bone formation, the patient had a satisfac-

tory functional outcome and 23° gain in the total range of motion 

of the ankle.

We also assessed the complications that can occur during 
surgery, such as malleolus fractures, and the immediate pos-
toperative complications such as suture dehiscence, skin ne-
crosis, exposure of the anterior tibial tendon, superficial and 
deep infection, and whether there was any relationship between 
these complications and the final outcome(7,8).

Results
During surgery, a medial malleolus fracture occurred in one 

case, treated immediately with fixation using cannulated 

screws. Fracture consolidation was achieved. This patient 
had arthrosis secondary to osteochondral lesion of the talus. 
We also observed, in one case, suture dehiscence in a patient 
diagnosed with rheumatoid arthritis who was taking corticos-
teroids. It was resolved with local dressings alone.

Of the five patients, we observed significant improvement in 
pain in three cases, in which the outcomes were considered 
satisfactory. Two patients still reported severe pain at their 
last return appointment. The average VAS score prior to sur-
gery was 8.8 points (ranging from 8 to 9 points). After the 
procedure, this mean score was 5.4 points (ranging from 0 
to 10), a reduction of 3.4 points. However, considering only 
the three cases with good outcomes, we noticed a significant 
improvement in pain. The three patients had a VAS score of 
nine points in the preoperative period and scores of zero, two 
and five points postoperatively.

On the AOFAS scale(13), the mean value before surgery was 
52 points (ranging from 39 to 66). In the postoperative pe-
riod, the mean score was 70 points (ranging from 38 to 90). 
Considering only the three cases with satisfactory outcome, 
the final result was 85, 85 and 90 points. As regards the Foot 
Function Index, we found a mean of 40%, ranging from 14% 
to 68%.

When evaluating the range of motion (ROM) between foot 
and ankle (leg-foot movement), prior to the surgical proce-
dure, we found a mean value of 31° (ranging from 25° to 35°). 
In comparison, the mean ROM observed in the postoperative 
assessment was 41° (ranging from 27° to 58°), a 10° increa-
se. In the cases with outcomes considered satisfactory, there 
was a gain in the range of this motion (11°, 12° and 23°), while 
in the cases with outcomes considered unsatisfactory, there 
was no increase in motion.
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The results of the measurement of radiographic parame-
ters are shown in tables 1 to 4. No particularities were ob-
served between these parameters and the final result of the 
assessment. As regards the gamma angle, there are no values 
described as normal for this type of implant. Nevertheless, in 
case number four, we believe that the talar component was 
poorly positioned and that the 25º angle was high.

We observed the growth of a posterior osteophyte near the 
distal tibia, of varying sizes, in all cases; however, none of these 
were symptomatic.

Discussion
Despite the small number of cases and the average follow-up 

time of 43 months, which we consider short in this type of 
surgery, the publication of this case series is relevant. This is 
the first article with this prosthesis model published in our 
country (Brazil). The analysis of outcomes and complications 
at this time helps to minimize future negative outcomes and 
to draw a profile where this surgery may be the best choice, 
besides emphasizing the importance of adequate training 
before the surgeon undertakes an ankle arthroplasty(7,20).

Fracture of the medial malleolus is a complication descri-
bed during surgery and in the postoperative period(6-9,20). It 
can happen during the cutting of bone with the saw, or du-
ring the insertion of a particular prosthesis component(7). It  
appears to decrease as the surgeon’s experience with the 
surgical technique increases, and immediate treatment is 
advocated following its detection.7 It occurred in one case, 
and was fixed during surgery using cannulated screws. Con-
solidation was achieved.

Surgical wound healing complications are also descri-
bed(2,4,6,10,20). Small suture dehiscences, small areas of skin 
necrosis and superficial infection are considered minor com-
plications. Deep necrosis, with exposure of a tendon or one 
of the prosthesis components, and deep infections are major 
complications that can affect the treatment outcome(4,6,7). We 
observed only one case of suture dehiscence, which was ade-
quately treated with a series of dressings. This patient had 
arthrosis secondary to rheumatoid arthritis, a fact that may 
increase the incidence of this complication. For this reason, 
we recommend, as do other authors(4,9,18), greater care in ma-
nipulation and distancing of soft tissues during surgery on 
patients diagnosed with rheumatoid arthritis.

The major advantage of arthroplasty over ankle arthrodesis 
lies in maintaining joint mobility(18,20). Range of motion after 
arthroplasty varies in the literature(10,17,20,21). Accurate measure-
ment of ankle range of motion is the subject of studies(22,23). 
Coetzee and Castro(23) published a method that assesses 
isolated ankle movement following arthroplasty. Thornton 
et al.(22) believe that the movement between leg and foot 
is easier to measure and can be used in the assessment of 
both patients with arthrosis, and those undergoing arthro-
plasty or ankle arthrodesis. We chose to assess leg-foot mo-
vement, with the same parameters described by Thornton, 
yet using weight-bearing radiographs in the lateral view, with 
maximum plantar flexion and maximum ankle extension. We 
hope to thus obtain a measure that is reliable and reprodu-
cible both preoperatively and postoperatively. In the cases 
evaluated, there was a 10 degree gain in the range of motion, 
which we consider important.

We also observed pain relief, but wish to emphasize that it 
was not complete. Valderrabano et al.(17) observed total pain 

Table 1. Values obtained in the measurement of the alpha angle 

(α) (coronal inclination) on the preoperative, immediate postope-

rative, and last outpatient assessment postoperative radiographs.

α – Preoperative α – IPO α – IPO
Case 1 89 85 83

Case 2 88 87 91

Case 3 89 91 92

Case 4 91 89 90

Case 5 85 90 94

Table 2. Values obtained in the measurement of the beta angle 

(β) (sagittal inclination) on the preoperative, immediate postope-

rative, and last outpatient assessment postoperative radiographs

β – Preoperative β – IPO β – IPO
Case 1 90 94 91

Case 2 92 92 93

Case 3 95 91 93

Case 4 94 89 90

Case 5 89 85 83

Table 3. Values obtained in the measurement of the gamma an-

gle (λ) (positioning of the talar component) on the preoperative, 

immediate postoperative, and last outpatient assessment posto-

perative radiographs.

λ – IPO λ – IPO
Case 1 18 12

Case 2 21 21

Case 3 9 10

Case 4 22 25

Case 5 21 19

Table 4. Values obtained in the measurement of sagittal balance 

on the preoperative, immediate postoperative, and last outpa-

tient assessment postoperative radiographs

Sagittal Balance Preoperative IPO LPO
Case 1 >0 >0 0

Case 2 0 >0 >0

Case 3 0 0 <0

Case 4 0 <0 <0

Case 5 >0 >0 >0
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relief in 54% of their patients. Gougoulias et al.(10) stressed 
that residual pain is common after ankle arthroplasty. In our 
small case series, there was an improvement in the VAS scale 
in cases considered satisfactory, and only one patient was 
completely pain free.

Although the indication for total ankle arthroplasty in pa-
tients diagnosed with rheumatoid arthritis is discussed, 
some(4) argue that in patients with good bone stock, whose 
disease is under control and who do not have major ankle 
and hindfoot deformity, arthroplasty can avoid accelerated 
articular degeneration of neighboring joints, which usually 
happens after ankle arthrodesis(2,9). Adequate preoperative 
preparation must be observed(2,9,18). In our study, the pros-
thesis was implanted in three patients diagnosed with rheu-
matoid arthritis. We considered one patient to have a good 
outcome, another an acceptable outcome, and one a poor 
outcome. In one case (good outcome), due to concomitant 
subtalar arthrosis, we performed the percutaneous fixation 
of this joint without removing joint cartilage. We believe that 
in these cases, due to rheumatoid arthritis, spontaneous joint 
fusion should occur. This enables us to avoid a new approach. 
The only case in which we observed delayed wound healing 
also occurred in a patient with rheumatoid arthritis. Although 
complete healing occurs after 4 weeks and we can use only 
local dressings changed weekly, we recommend greater care 
in the manipulation and distancing of soft tissues in these 
patients.

To measure the loosening of the prosthesis components, we 
used radiographic measurements. Supporting the tibial com-
ponent in the posterior tibial cortex could prevent arthroplas-
ty failure due to loosening and sinking of the tibial compo-
nent(1). However, in the surgical technique of the prosthesis 
adopted in this study, there is no such recommendation. We 
did not observe sinking and loosening. A minor accommo-
dation of the components is to be expected. The angle des-
cribed for assessing the talar component is the gamma an-
gle. Valderrabano et al.(17) found a mean for this angle of 17.2 
degrees in the STAR® prosthesis. Cadden found a mean of 
20 degrees in the full prosthesis(5), while Le et al.(16) recorded 
values of 22 degrees when evaluating two types of implant. 
We did not find values described for the Taric® prosthesis in 
the literature. In this study, assessing the four cases in which 
we believe that the component was implanted correctly, we 
recorded a mean value of 17 degrees for the gamma angle.

Poor positioning of the implant can also have a detrimen-
tal effect on the final outcome(8,19). If the implant was poorly 
positioned, the outcome was considered poor. This focuses 
on the need for adequate surgeon training before performing 
this surgical procedure.

Heterotopic ossification is a common finding after ankle 
arthroplasty (25% to 63%), and is more common in the pos-
terior region of the distal tibia(17,21,24). Valderrabano et al.(17) cor-
related heterotopic ossification to a reduced range of motion. 
Lee et al.(21) found less mobility and worse scores on the AOFAS 
hindfoot and ankle scale. The prophylaxis of this complication 
is still a matter of debate, and it appears to be more frequent 
in post-traumatic arthrosis. Other possible related factors are 
long surgical time, inadequate removal of bone debris after 
osteotomies, and the size of the small tibial component, lea-
ving areas of spongy bone of the distal tibia exposed after the 
placement of the tibial component(21,24). In the model evaluated 
in this study, there is no concern with covering the posterior 
cortex of the distal tibia with the tibial component. We obser-
ved heterotopic ossification of varying sizes in all cases. We 
were unable to relate this ossification to the range of motion 
or the AOFAS score, but its presence in the five cases drew our 
attention. Follow-up for a longer period of time, as well as a 
larger sample group, could help us respond to this issue. 

This case series consisted of the first cases of arthroplas-
ty undergoing surgery in our department. Despite the small 
sample and the short follow-up time, we observed some 
complications. At first glance, it appears to us that the ankle 
arthroplasty evaluated here did not produce the outcomes 
we initially expected. However, we must remember that there 
is a learning curve for this surgical technique, and the results 
tend to improve in the hands of surgeons who are more ex-
perienced with the procedure(7,20). According to Haskell and 
Mann(8), complications tend to decrease substantially after 
the fifth prosthesis fitting.

Conclusion
The assessment of the first patients to undergo ankle ar-

throplasty with the Taric® prosthesis had outcomes conside-
red poor in 40% of cases. However, in cases with an outcome 
considered satisfactory, there was improvement in pain and 
gain in leg-foot range of motion. In all patients, we noticed 
the formation of a posterior osteophyte alongside the poste-
rior cortex of the distal tibia.
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