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Value of Tibiotalocalcaneal Arthrodesis Using Retrograde
Intramedullary Nailing in Severe Hindfoot Deformity and Arthritis

Jae-Gu Park, M.D.*, Hyung-Jin Chung, M.D., Ph.D.A, Su-Young Bae, M.D., Ph.D., Jung-Hwan Lee, M.D,,
Hwi-Young Kim, M.D,, and Jun Seok Lee, M.D.

Department of Orthopaedic Surgery, Inje University Sanggye Paik Hospital,
*Department of Orthopaedic Surgery, Daerim St. Mary’s Hospital, Seoul, Korea

Purpose: This study examined the radiological and clinical outcomes of tibiotalocacalcaneal arthrodesis using retrograde intramedullary nailing in
a severe hindfoot deformity and ankle/subtalar arthritis.

Materials and Methods: A total of 22 patients (22 cases) with a severe hindfoot deformity and arthritis underwent tibiotalocalcaneal arthrodesis
with retrograde intramedullary nails. The average age was 57.4 years (22—82 years) and the mean follow-up was 29.6 months (12—74 months).
The radiological outcomes included an assessment of the preoperative and postoperative coronal ankle alignment, hindfoot alignment, sagittal
alignment, and postoperative union time. The clinical outcomes were evaluated using the visual analogue scale (VAS), American Orthopaedic Foot
and Ankle Society (AOFAS) score, and postoperative complications. The results were analyzed statistically by dividing the patients into two groups
based on a 10° angle of deformity.

Results: Regarding the preoperative coronal ankle alignment, 14 patients had a mean varus deformity of 17.8°+14.5° and six had a mean valgus
deformity of 8.1°+6.6°. Postoperatively, a satisfactory postoperative coronal ankle alignment of less than 5° was obtained in all patients. Regarding
the preoperative hindfoot alignment, 12 patients showed a mean varus deformity of 15.2°+10.5° and six had a mean valgus deformity of 8.1°+4.2°.
In total, 94.4% (17 patients) had satisfactory postoperative hindfoot alignment of less than 5°. Radiological union was achieved in 90.9% at an
average of 19.2 weeks (12—32 weeks) and there were 2 cases of nonunion. The clinical outcomes showed improvement in the mean VAS and
AOFAS scores (p<0.001, p<0.001, respectively). Even a preoperative severe deformity more than 10° showed a significant deformity correction of
coronal ankle alignment and hindfoot alignment, postoperatively (p <0.001, p <0.001, respectively). No significant differences were found between
the patients with a preoperative coronal ankle deformity more than 10° and those less than 10° regarding the mean postoperative coronal ankle
alignment (p=0.162).

Conclusion: Tibiotalocalcaneal arthrodesis using retrograde intramedullary nailing is an acceptable technique for achieving satisfactory deformity
correction, high union rate with minimal complications, and improvement of the clinical outcomes. In addition, tibiotalocalcaneal arthrodesis using
retrograde intramedullary nailing is considered an effective treatment option, particularly in severe ankle and hindfoot deformities.

Key words: deformity, arthritis, tibiotalocalcaneal arthrodesis, intramedullary nailing
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Table 1. Demographic Characteristics of the Study Population

Parameter Value

Number of patients 22

Age at surgery (yr) 57.4 (22-82)
Sex (male/female) 12/10
Follow-up periods (mo) 29.6 (12-74)
Operated side (left/right) 12/10

Diagnosis*
Severe ankle and hindfoot deformity (n=6)

Additional procedure

Distal tibia corrective
osteotomy (n=2)

Nonunion/malunion with OA (n=4) Osteosynthesis

with plate (n=2)

Equinovarus deformity (n=2) Dorsal close wedge
osteotomy of 1st

metatarsal (n=1)

Advanced ankle & subtalar OA (n=11) Plantar fascia

release (n=1)
Primary OA (n=3) Achilles tendon
lengthening (n=2)

Traumatic OA (n=5) Talo-navicular

arthrodesis (n=1)
Rheumatoid arthritis (n=3)
Charcot arthropathy (n=2)
Avascular necrosis of talus (n=3)

Values are presented as number only or median (range). *Additional
procedure. OA, osteoarthritis.
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Figure 2. Both anteroposterior and lateral radiographs show the
successful fusion trabeculae crossing the fusion site.

Figure 1. (A) Coronal ankle alignment
is defined as the angle between the
anatomical axis of the tibia and a line
drawn perpendicular to the talar dome in
a standing anteroposterior radiograph. (B)
Hindfoot alignment is defined as the angle
between the anatomical axis of the tibia
and the longitudinal axis of the calcaneus
in the hindfoot alignment view. (C) Sagittal
alignment is defined as the angle between
the anatomical axis of the tibia and a
line connecting the inferior aspect of
the posterior tubercle of the talus to the
inferior talar neck in a standing lateral
radiograph.
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Table 3. Radiological Outcomes according to the Degree of Deformity

Deformity degree Preoperative (absolute) (°)
Coronal ankle alignment (n=20)
>10° (n=12) 23.2+10.6
<10° (n=8) 2.4+1.9
p-value (independent) <0.001
Hindfoot alignment (n=18)
>10° (n=10) 18.9+8.4
<10° (n=8) 53+2.3
p-value (independent) <0.001

Postoperative (°) p-value (paired)

0.2+2.3 (varus) <0.001

0.9+0.8 (valgus) 0.002
0.162

1.1+4.1 (valgus) <0.001

2.5+2.5 (valgus) <0.001
0.410

Values are presented as mean=standard deviation.

Figure 3. Standing radiographs and
photograph of a 54-year-old female with
equinocavovarus deformity demonstrates
a correction of the deformity and osseous
union after tibiotalocalcaneal arthrodesis
with intramedullary nail.
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Table 4. Clinical Outcomes according to the Degree of Deformity

Coronal ankle alignment

p-value

Variable (independent)

>10° (n=12)  <10° (n=8)

Visual analogue scale

Preoperative 7.5+0.7 7.8+0.9 0.482
Postoperative 2.8+0.8 3.3x0.9 0.192
p-value (paired) <0.001 <0.01

AOFAS score
Preoperative 35.5+6.1 36.9+8.0 0.668
Postoperative 72.0+1.9 69.0+4.4 0.101
p-value (paired) <0.001 <0.01

Values are presented as mean+standard deviation. AOFAS, American
Orthopaedic Foot and Ankle Society.
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