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ABSTRACT

Objective: We aimed to evaluate the functional and radiological outcomes of ankle arthrodesis using corticocancellous screw fixation vs
intramedullary nailing.

Methods: In our study, 22 cases underwent the procedure. This evaluation was performed based on preoperative radiologic data and at
postoperative clinical visits at 2 months, 6 months, and 12 mo required postoperatively. Radiologic outcomes were measured by: (1) Rate of union,
(2) Rate of adjacent joint arthritis, and (3) Alignment of the ankle joint. Functional outcomes were measured by using the AOFAS score (American
Orthopedic Foot and Ankle Society score). The patients' Subjective assessments were done using the Cumberland Ankle Instability Tool (CAIT).

Results: The angle between the tibia's long axis and a line parallel to the talus's long axis is determined in the AP projection. The mean angle was
89.6 degrees (85-100 degrees) in the intramedullary nailing group (IMN group) and 91.4 degrees in the corticocancellous screw group (CC screw).
The angle between the tibia's long axis and a line that is perpendicular to the talus’s long axis. The mean angle was 40.5 degrees (30-45 degrees) in
the IMN group and 41.6 degrees in the CC screw group. The mean AOFAS score (American Orthopedic Foot and Ankle Society score) was 83.25 in
the IMN group and 80.5 in the other group. The mean Cumberland Ankle Instability Tool (CAIT) score was 28 in the IMN group and 27.5 in the other
group. All the cases showed bony union except one case, the average time taken for the union was 18.5 w in the IMN group and 20.5 w in the CC
screw group.

Conclusion: According to our study, all of the patients with normal angles between the tibia's long axis and a line perpendicular to the talus's long
axis were obtained in the AP projection, and the angle between the tibia's long axis and a line that is perpendicular to the talus’s long axis. These
patients also showed better Cumberland Ankle Instability Tool (CAIT) and AOFAS (American Orthopedic Foot and Ankle Society) scores in both
comparison groups.
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INTRODUCTION For many years, intramedullary nailing and crossed lag screws were
the most often used methods for ankle arthrodesis. An efficient
technique for intricate ankle and hindfoot reconstruction operations
is ankle arthrodesis using a retrograde IMN. For ankle and hindfoot
fusion, recent biomechanical studies have demonstrated that IMN
fixation provides greater strength than traditional cross-screw
techniques. This has the benefit of being applicable in situations
where conventional screw fixation is not ideal or when distal tibial
joint [2]. and talar bone loss is present. When cadaveric specimens were put
through cantilever bending tests in plantarflexion, dorsiflexion, and
flexion, the IMN construct was shown to be substantially stiffer than
the crossed lag screw construct in a biomechanical comparison of
lag screw fixation and IMN fixation for TTC arthrodesis [6, 7].

The ankle joint is a hinge joint. It consists of articulating distal tibia,
distal fibula, and talus [1]. The lateral circumference of the talar
dome is larger than the medial circumference. The dome is broader
anteriorly than posteriorly. The syndesmotic ligaments allow
widening of the joint with dorsiflexion of the ankle, into a stable,
close-packed position. The ankle joint is also called the tibiotalar

Arthrodesis is derived from the latin word “arthron” meaning joint
and the Greek word “Desis” meaning binding. Ankle Arthrodesis is
an orthopedic procedure that unites the ankle joint's bones into a
single piece. The surgery is usually for treating arthritis of the ankle

joint. Ankle arthrodesis was first reported by Albert in 1882 [3].

The goal of ankle arthrodesis is to induce bone union between tibia
and talus with acceptable alignment [little valgus (0°-5°), neutral
dorsiflexion, and minimal external rotation] to achieve a painless
plantigrade foot for weight-bearing activities [4].

Ankle arthrodesis was initially developed to treat poliomyelitis and
tuberculosis, but it is now the primary reason for ankle joint fusion in
post-traumatic arthritis. Additional indications include AVN of the
talus, septic arthritis of the ankle joint, failed total ankle arthroplasty
with an implant, Charcot's neuropathy with the ankle joint instability,
chronic instability, rheumatoid arthritis, and paralytic deformities
when muscle-tendon rebalancing is not possible. 15% of adults have
severe dysfunction or cartilage degradation in the ankle joint, which is
the final step of any degenerative condition. The main benefactors of
this procedure are those who have persistent and functionally
disabling ankle joint pain and an unaffected subtalar joint [5].

MATERIALS AND METHODS

This study was a prospective study conducted in the Department of
Orthopedics, Government Medical College Patiala, Punjab over 1.5 y.
Patients were followed up at 2 mo, 6 mo, 12 mo postoperatively.

Inclusion criteria [age>18y]

¢ Post-traumatic Arthritis.

e AVN Talus.

¢ Post Infective Sequelae of Ankle Joint.
¢ Paralytic Deformities.

¢ Rheumatoid Arthritis.

¢ Charcot’s Arthropathy

¢ Neglected or malunited Pott’s fracture
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Exclusion criteria

¢ Uncontrolled Diabetes Mellitus.
¢ Vascular TAO.

e Children [age<18y]
Methodology

A complete clinical and neurological examination was done for all
the patients. The signs and symptoms of local manifestation, such as
pain, swelling, and restriction of motion were recorded. For all
patients radiographs of Ankle Antero-posterior and lateral views
were taken. X-ray Foot Antero-Posterior and lateral views were also
taken for all patients to rule out associated Subtalar arthritis. The
allocation of the type of fixation for the subject was done with
double blinding. Radiologic outcomes were measured by: (1) Rate of
union, (2) Rate of adjacent joint arthritis, (3) Alignment of the ankle
joint. Functional outcomes were measured by using the AOFAS score
(American Orthopedic Foot and Ankle Society score). Subjective
assessments of the patients were done utilizing the Cumberland
Ankle Instability Tool (CAIT). This evaluation was performed based
on preoperative radiologic data and at postoperative clinical visits at
2 mo, 6 mo, and 12 mo required postoperatively. Ankle joint AP and
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lateral view X-rays taken while the patient was bearing weight were
used to determine the ankle joint's alignment after surgery. In the
AP projection, the angle between the tibia's long axis and a line
parallel to the talus's long axis is found. In the lateral projection, the
angle between the tibia's long axis and a line that is perpendicular to
the talus’s long axis is measured. Digitalized X-rays and
measurement instruments are used to identify the ankle joint's axis
in the AP and lateral views. When more than five degrees of valgus
or any amount of varus malalignment is observed at the ankle joint
in the AP view, it is considered malalignment. The angles were
measured using a protractor application.

RESULTS

In this study, the angle between the tibia's long axis and a line
parallel to the talus's long axis is determined in AP projection. The
mean angle was 89.6 degrees (85-100 degrees) in the
intramedullary nailing group and 91.4 degrees in the
corticocancellous screw group. The angle between the tibia's long
axis and a line that is perpendicular to the talus's long axis is
measured in lateral projection. The mean angle was 40.5 degrees
(30-45 degrees) in the intramedullary nailing group and 41.6
degrees in the corticocancellous screw fixation group.

]

Picture 1: Shows the angle between the tibia's long axis and a line parallel to the talus's long axis

Picture 2: Shows the angle between the tibia's long axis and a line that is perpendicular to the talus’s long axis
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Fig. 1: Age group (Y), In this diagram, patients between 31-40 y were 4.50%, 41-50 y were 22.73%, 51-60 y were 27.27%, and 61-70 y
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Fig. 2: Gender, in this study, 31.82% were females and 68.18% were males
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Fig. 3: Union (Intramedullary nailing), In this study, the intramedullary nailing group shows an average union at 18.5 w in which 85.71%

of cases show a union at 15-19 w and 14.29% of cases show a union between 20-24 w
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Union (Corticocancellous screwgroup)
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Fig. 4: Union (corticocancellous screw group), in this study, the corticocancellous screw group shows average union at 20.5 w in which
12.50% of cases show union at 15-19 w and 87.50% of cases show union between 20-24 w
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Fig. 5: Cumberland ankle instability tool score (Imn group), in the IMN group the Cumberland Ankle Instability Tool average score of 28,
excellent in 27% of patients and good in 73% of patients
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Fig. 6: Cumberland ankle instability tool score (Cc screw group), in the CC screw group the Cumberland Ankle Instability Tool average
score of 27.5, excellent in 25% of patients and good in 75% of patients
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AOFAS Score (IMN Group)
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Fig. 7: AOFAS score (IMN Group), In the IMN group the mean American Orthopedic Foot and Ankle Society score of 83.25, excellent in 28%
of patients and good in 72% of patients
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Fig. 8: AOFAS score (CC screw group), in the CC screw group the mean American Orthopedic Foot and Ankle Society score of 80.50,
excellent in 23% of patients and good in 77% of patients

DISCUSSION

In our study of 22 patients, the most common indication for ankle
arthrodesis is post-traumatic arthritis. lisa M Coester et al, in their
study of extended results after ankle arthrodesis, the most common
indication for ankle fusion is post-traumatic arthritis. Similarly,
Mohammed et al, Aly et al., Zwipp et al., and Coughlin et al, in their
studies say that the most common indication for surgery is post-
traumatic arthritis. Nakul et al, in their study of 11 patients did
ankle arthrodesis for Charcot’s arthropathy. Ankle arthrodesis for
end-stage arthritis reduces pain and gives good patient satisfaction.8
However adequate information should be given to the patient
preoperatively regarding potential hindfoot arthritis and the need
for a second procedure in the future.9 Gait analysis of tibio-talo-
calcaneal arthrodesis for associated subtalar arthritis and ankle
arthrodesis (tibiotalar) shows that compensatory hypermobility at
small joints is responsible for secondary arthritis [10-12].

The overall mean age of patients in our study is 49 y. This result is
comparable with the Kiene et al. study, where the mean age was 45.4
y. Other studies like Coughlin et al. had a mean age of 59.7 y, Zwipp
etal 53y, and Nakul et al. 56 y.

The male-to-female ratio in our study is 2.1:1, which is slightly
higher in other studies. Kiene et al. reported a male-to-female ratio
of 2.39:1 while Aly et al. reported 2.625:1. In other studies like Nakul
et al, and lisa et al, the male-to-female ratio is approximately 1:1.

Mohammed et al. showed that in his study the ratio of 2:1.

Nakul et al reported ankle arthrodesis by intramedullary nailing in
patients with chariots arthropathy in which, the mean time to union is
16 w which is similar to our study, the mean time to union being 18.5
w. But both studies have a union rate of 100%. Also, our study showed
no complications in patients treated with intramedullary nails.

The mean union by cancellous screw fixation is 20.5 w in our study,
which is poor than other studies. Richard et al. showed 12 w and
Doughlas et al. 9.2 w. But most studies have described that failure of
union is least with the cancellous screw method and that this
method gives a better AOFAS score than other methods. Our study
had AOFAS score of 80.50 in patients treated with screws. Zwipp et
al. have produced 85 scores with this method and Doughlas et al.
have reported a score of 77, which is better than other methods of
ankle arthrodesis [8]

Zwipp et al. used the standard screw technique of arthrodesis and
showed that internal fixation methods in particular, with screws,
provide better AOFAS scores (mean score 84.7) than other methods
of arthrodesis. According to their analysis, the highest union rate,
reaching 98.9%, was found in screw fixation. This is comparable
with our study, where the mean AOFAS score is 83.25 in the IMN
group and the AOFAS score by the screw fixation method is 80.50.
Many other studies like Kennedy et al, Smith, and Wood have also
had similar results with the highest rate of bone union and least
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complications and a good AOFAS score in long-term follow-up
studies. But the IMN fixation method seems to give a better
functional score than cancellous screw fixation. Also, the duration of
stable fusion is shortest with the IMN group [9].

CONCLUSION

With the above results, it can be seen that the IMN fixation is the
most common method of arthrodesis which provides the best result
in terms of function and union. The cancellous screw fixation is also
equally effective, correct patient selection is needed. This study
concludes that all the patients with normal angles between the
tibia's long axis and a line parallel to the talus's long axis, and in the
lateral projection, the angle between the tibia's long axis and a line
perpendicular to the talus's long axis are measured shown better
American orthopedic foot and ankle society score and Cumberland
Ankle Instability Tool scores in both the comparison groups but the
surgical technique was tricky in corticocancellous screw fixation as
compared to the intramedullary nailing. All the cases have shown
bony union except one case which showed infected nonunion. The
main strengths of this study were the simultaneous evaluation of
clinical, radiological, and subjective parameters. In other words,
both physical and functional measures were included in the
therapeutic outcomes. These points should be considered during the
interpretation of our results.
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