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Subtalar Arthroereisis Using Kalix® Sinus Tarsi Implant
for Pediatric Flexible Flatfoot

Seok-Min Hwang, M.D.*, Joon-Sang Eom, M.D., Dong-Oh Lee, M.D.", Jong-Soo Lee, M.D.,
Sung-Wook Kim, M.D., Tae-Gu Won, M.D.*, and Hong-Geun Jung, M.D., Ph.D.”

Department of Orthopedic Surgery, Konkuk University School of Medicine, *Department of Orthopedic Surgery, Seoul Red Cross Hospital, Seoul,
'Department of Orthopedic Surgery, Myongji Hospital, Goyang, Korea

Purpose: The purpose of this study was to evaluate the radiographic and clinical outcomes of subtalar arthroereisis as a method of
treatment for pediatric flexible flatfoot.

Materials and Methods: \We retrospectively investigated 14 feet among 10 patients with flexible flatfoot, who were treated with a
subtalar arthroereisis using a sinus tarsi implant between March 2007 and June 2012. Radiographically, the talo-1st metatarsal angle,
talar declination, and calcaneal pitch angle have all been measured on lateral radiographs. The talo-navicular coverage angle and talo-1st
metatarsal angle was measured on anteroposterior (AP) radiographs and tibio-calcaneal angle was assessed by hindfoot alignment view.
Visual analogue scale (VAS) pain scores and the American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot scores were used
for clinical evaluation.

Results: The mean follow-up was 48.7 months (16—98 months), and the mean age was 11.6 years (6—19 years). Radiographically, the mean
pre-operative and postoperative values measured by the lateral foot radiograph were -25.1° and -7.5° for talo-1st metatarsal angle, 37.4°
and 23.2° for talar declination, and 8.3° and 15.0° for calcaneal pitch angle, respectively. The mean preoperative and postoperative values
measured by foot AP radiograph were 23.0° and 11.9° for talo-navicular coverage angle and 17.2° and 9.0° for talo-1st metatarsal angle,
respectively. Moreover, tibio-calcaneal angle improved from valgus 17.4° on average to 4.5° on average. Clinically, the VAS score and
AQOFAS score was improved from 5.8 to 1.5 and from 61.8 to 90.4, respectively. Complication was sinus tarsi pain that occurred in 5 cases
(35.7%).

Conclusion: We achieved a satisfactory correction of pediatric flexible flatfoot deformities via subtalar arthroereisis, using a sinus tarsi
implant with favorable radiographic and clinical measures. However, high potential complication rate of postoperative sinus tarsi pain on
weight-bearing should carefully be considered.

Key words: flatfoot, subtalar arthroereisis, sinus tarsi implant, sinus tarsi pain
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Table 1. Demographic Data and Clinical Outcome of the Flatfoot Patients
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Case No. Ka(lri:]( n?;ze
1 Female 13 Right 10
2 Female 13 Left 11
3 Female 6 Right 10
4 Male 9 Left 12
5 Female 11 Right 19
6 Female 11 Left 19
7 Male 12 Left 11
8 Female 9 Left 11
9 Female 19 Right 10
10 Female 10 Left 12
1 Male 7 Right 12
12 Male 7 Left 12
13 Female 18 Right 19
14 Female 18 Left 12
Mean 11.6 114

VAS AQFAS
Preop Final F/U Preop Final F/U
8 0 67 87 27
3 1 67 87 26
7 0 20 100 98
7 0 73 100 84
3 0 72 100 38
3 0 72 100 38
7 0 72 87 93
5 2 65 85 84
6 0 60 100 42
4 0 73 100 48
6 3 41 85 36
6 3 41 85 36
8 6 71 75 16
8 6 71 75 16
5.8 15 61.8 90.4 48.7

VAS, visual analogue scale pain score; AOFAS, American Orthopaedic Foot and Ankle Society ankle-hind foot score; F/U, follow-up; Preop,

preoperative.
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Table 2. Radiographic Outcomes of Patients with Flatfoot Treated with Subtalar Arthroereisis

Radiographic parameter Preoperative angle (°) Postoperative final F/U (°) Percentage change

Foot standing lateral view

LTTMTA -25.1+6.3 -7.5+5.4 <0.001 70.1

TDA 37.4+5.3 23.2+7.8 <0.001 38.0

CPA 8.3+5.3 15.0+5.8 0.001 80.7
Foot standing AP view

TNCA 23.0+9.8 11.9+6.3 0.001 48.3

ATTIMTA 17.2+9.8 9.0+7.2 <0.001 47.7
Hindfoot alignment view

TCA 17.4+8.3 45+4.4 <0.001 741

Values are presented as mean=standard deviation or percent only. F/U, follow-up; LT1MTA, lateral talo-1st metatarsal angle; TDA, talar declination
angle; CPA, calcaneal pitch angle; AP, anteroposterior; TNCA, talo-navicular coverage angle; AT1IMTA, AP talo-1st metatarsal angle; TCA, tibio-
calcaneal angle.
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Figure 1. A 9-year-old male patient with flexible flatfoot complained of
foot pain during walking and sports activity. Subtalar arthroereisis with
Kalix implant was performed, resulting in significant flatfoot correction.
(A) Preoperative weight-bearing lateral radiograph shows -35.0° for talo-
1st metatarsal angle, 41.0° for talar declination and 12.0° for calcaneal
pitch angle. (B) At 5 years postoperation, radiograph shows -1° for talo-
1st metatarsal angle, 12.0° for talar declination, and 17.7° for calcaneal
pitch angle.
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(p>0.05) (Table 3, Fig. 4).
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Figure 2. Weight-bearing anteroposterior radiographs. (A) Preoperative
radiograph shows 34.0° for talo-navicular coverage angle and 34.8°
for talo-1st metatarsal angle. (B) At 5 years postoperation, radiograph
shows 15.0° for talo-navicular coverage angle and 0.2° for talo-1st
metatarsal angle.

Figure 3. Hindfoot alignment view. (A) Preoperative radiograph shows
22.0° for tibio-calcaneal angle. (B) At 5 years postoperation, radiograph
shows 1.0° for tibio-calcaneal angle.
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Table 3. Radiographic Outcomes of 5 Cases with Implant Removal
Pre-removal

Postoperative

Radiographic parameter final F/U (9)

angle (°)
Foot standing lateral view

LTTMTA -6.8+4.5 -9.4+81 0.240

TDA 23.0+4.6 27.4+4.9 0.160

CPA 11.2+5.8 11.05.3 0.781
Foot standing AP view

TNCA 9.2+29 11.4+71 0.381

ATIMTA 11.4£9.0 12.3+10.2  0.534
Hindfoot alignment view

TCA 2.6+8.3 41+51 0.483

Values are presented as mean=standard deviation. F/U, follow-up;
LTIMTA, lateral talo-1st metatarsal angle; TDA, talar declination angle;
CPA, calcaneal pitch angle; AP, anteroposterior; TNCA, talo-navicular
coverage angle; ATTMTA, AP talo-1st metatarsal angle; TCA, tibio-
calcaneal angle.

Figure 4. A 9-year-old female patient underwent implant removal
at postoperative 42 months due to sinus tarsi pain. (A) Preoperative
radiograph shows flatfoot deformity. (B) At postoperative 3 years, lateral
radiograph shows satisfactory correction of flatfoot. (C) At 7 years
postoperation and 42 months after implant removal, lateral radiograph
shows that the correction of deformity is well maintained.

Figure 5. At 7 years postoperation, lateral radiograph shows mild
degenerative changes with subchondral sclerosis and bony spur in the
subtalar joint.
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