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Long-Term Results of Surgical Treatment for the Idiopathic Clubfoot

Hui Taek Kim, M.D.~, In Hee Kim, M.D., Yoon Je Cho, M.D., and Tae Young Ahn, M.D.

Department of Orthopedic Surgery, Pusan National University Hospital, Busan, Korea

Purpose: This study evaluated the results of surgical treatment for residual or recurrent deformity after the conservative treatment of
idiopathic clubfoot.

Materials and Methods: Fifty-one cases (32 patients), who were followed up to skeletal maturity, were reviewed retrospectively. The
mean age at the last follow-up was 18.7 years. The surgical options included selective or comprehensive soft tissue release, tendon
lengthening and transfer, and various types of osteotomy. The radiology measurements included the talocalcaneal angle and talo-first
metatarsal angle in the anteroposterior (AP) view, and the talocalcaneal angle and calcaneal pitch in the lateral view. The radiology
measurements were compared with the normal values for adults. The clinical evaluations were made using the ankle-hindfoot score and
the midfoot score of the American Orthopaedic Foot and Ankle Society (AQFAS): excellent (>85), good (71-85), pair (56—70), and poor (<56).

Results: At the last follow-up, the percentages of the 51 cases, whose parameter values fell within the normal ranges were as follows:
in the AP view, 41.2% (talocalcaneal angle); and 90.2% (talo-first metatarsal angle). In the lateral view, the percentage was 84.3%
(talocalcaneal angle). For the calcaneal pitch, the percentages were 61%. The mean AOFAS score was 88.1+£10.7 on the ankle-hindfoot
score and 86.7+11.5 on the midfoot score.

Conclusion: The long-term outcome of patients with idiopathic clubfoot, who underwent surgical treatment after conservative treatment,
was found to be 43%—90% of the normal range of radiographic indices. Clinically, the mean AOFAS scores were “excellent”. Therefore, a
satisfactory result can be obtained by analyzing the elements of deformity more accurately and then using the selective operation method,
even if the non-surgical correction method fails.

Key words: clubfoot, surgery
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Table 1. Patients’ Data

Radiographic measurement parameters

clgég‘?cﬂlt(i)on | (at the last follow-up) (°) | Surgery performed (x?ﬁg é(s)thAoSIIc?vfl(—)trJ?))
AP view Lateral view
Initial ™  TcA  ToA  TiC Ca:fif‘c’;]ea' Primary Secondary  Midfoot hmg(;t
1 Lt Gadell 15 175 444 747 100  AHAL+MCR+PFR 100 100
2 Lt GadelV 93 253 428 784 155  AHAL+TAL 97 97
3 Rt Gradell 77 202 305 683 144  PMUR ATT+MOT o1 of
4 Lt Gradell 41 200 394 707 83  PMUR ATT+MOT 97 97
5 Rt Gadel 169 49 367 533 186  AHAL+TALLTPL 95 95
6 Lt Gadel 76 190 423 563 103  AHAL+TAL+TPL 95 95
7 Rt Gradell 69 211 446 577 203  PMUR 9 92
8 Lt GadeN 153 387 455 705 160  PMUR MOT-TEO 78 78
9 Rt Gadel 83 371 402 645 147  AHAL+TALLTPL 100 100
10 Lt Gadel 171 150 404 640 140  AHAL+TALLTPL 98 98
11 R. Gadel 93 1041 452 734 121  AHAL+TAL 97 97
12 1t Gadell 7.0 23 445 679 92  AHAL+TAL+TPL 95 95
13 Rt Gradell 55 106 496 704 147  AHAL+TAL+TPL 97 97
14 R.  Gradel 17 183 395 654 113  PMUR 98 98
15 Lt GadeN 197 207 426 728 160  AHAL+TALLTPL  ATT+MOT+TEO 83 83
16 R. Gradel 77 208 444 614 127  PMUR ATT+CSO 82 82
17 1t Gradell 75 133 398 709 146  PMLR ATT+CSO 9 92
18 Rt GadeN 264 90 451 670 153  PMLR ATT+MOT+TEO 78 78
19 R.  GadelN 42 213 455 581 223 PMUR ATTAMOT+TEO 68 68
20 Lt GadelN 66 145 454 540 255  PMUR ATTAMOT+TEO 75 75
21 Lt Gadel 92 113 380 759 98  AHAL+MCR+PFR 93 93
22 Rt Gradell 81 200 394 697 184  AHAL+TAL+TPL 100 100
23 Lt Gradell 84 220 400 703 259  AHAL+TAL+TPL 93 93
24 R. Gradell 7.8 143 334 811 49  AHAL+MCR+PFR  MOT 77 77
25 R.  Gradell 94 161 395 640 213  AHAL+TALLTPL  ATT+MOT 77 77
26 R. Gradel 60 137 389 746 106  PMUR 100 100
27 Lt Gadel 48 82 427 780 114  PMLR 100 100
28 Rt Gradell 88 48 415 774 72 AHAL+TAL+TPL 93 93
20 Lt Gradel 110 153 405 738 109  AHAL+TAL+TPL 100 100
30 Rt Gadell 109 101 398 647 189  AHAL+TAL+TPL 97 97
31 Lt Gadell 123 98 461 735 213  PMUR o1 of
3 Rt Gadel 130 11.9 480 645 168  AHAL+TAL 83 88
33 Lt Gadel 116 90 418 698 118  AHAL+TAL 85 85
34 R.  Gadell 53 88 436 640 187  PMUR MOT 76 76
35 Lt Gadell 59 175 447 697 149  PMUR MOT 84 84
3 Rt Gadell 79 45 436 682 171  PMLR MOT 86 86
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Table 1. Continued

Radiographic measurement parameters

cle?slg'r]f?t:%ht(ii)n | (at the last follow-up) (°) . Surgery performed (L\ﬁﬁg QgthAoSIIc?v?/(—)LT))
AP view Lateral view

Initial ™ TcA  TeA  TC Ca'pﬁfc?]ea' Primary Secondary  Midfoot hmgét
37 R.  Gradell 97 181 451 716 134  AHAL+TAL+TPL 93 93
38 Lt Gadel 109 152 419 769 105  PMUR 100 100
39 Rt Gadell 96 130 328 690 122  PMUR £SO 75 75
40 Lt Gradell 110 154 418 699 153  AHAL+MCR+PFR  MOT 77 77
M Rt GadeNV 58 105 385 642 144  AHAL+TAL+TPL+MCR ATT+MOT+TEO 65 65
4 Ut GadelNV 108 143 379 682 197  AHAL+TAL+TPL+MCR ATI+MOT+TEO 62 62
43 Rt GadeN 55 109 468 547 193  AHAL+TALATPLMCR ATT+MOT+TEO 68 68
44 Lt GadeN 74 205 376 716 169  AHAL+TAL+TPLMCR ATT+MOT+TEO 68 68
45 R. Gradell 142 151 422 872 184  AHAL+TAL+TPL  CSO 83 83
46 R.  Gadel 83 158 382 664 93  AHAL+TAL+TPL 93 93
47 Lt Gradell 135 98 485 666 168  AHAL+TAL+TPL 89 89
48 Rt Gradel 138 113 439 791 105  PMLR 86 86
49 Lt Gadel 117 114 47 756 126  PMLR 100 100
50 R. Gradel 142 121 405 763 136  AHAL+TAL+TPL % 9%
51 Lt GadelNV 125 104 444 695 176  PMUR ATT+MOT+TEO 88 88

Average (° 06445 149469 418439 691271 148+45 867+115 881107

Values are presented as number or mean=standard deviation. AP, anteroposterior; TM, talo-first metatarsal angle; TCA, talocalcaneal angle; TiC,
tibiocalcaneal angle; AOFAS, American Orthopaedic Foot and Ankle Society; Lt., left; Rt., right; AHAL, abductor hallucis aponeurotic lengthening; MCR,
medial capsule release; PFR, plantar fascia release; TAL, Tendo Achilles lengthening; PM(L)R, posteromedial(lateral) release; ATT, anterior tibialis
tendon transfer; MOT, midfoot osteotomy; TPL, tibialis posterior lengthening; TEO, tibia external rotation osteotomy; CSO, calcaneal sliding osteotomy.
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Figure 1. (A) Photograph of a 4 year and
4 month old boy showing internal rotation
of the left lower leg when both patellae
were kept forward in the sitting position
(case no. 51). He had undergone cast
corrections using the Ponseti technique 6
times for his left clubfoot (Dimeglio grade
IV) beginning 2 weeks after birth. He
subsequently underwent posteromedial
release at the age of 11 months due to
recurrence of the deformity even with
continuous physical therapy (foot and heel
stretching) and long- and short-leg club
foot braces. (B) Standing anteroposterior
and (C, D) lateral radiographs of the both
feet (C: left, D: right) show mild residual
forefoot varus deformity and reduced talar
tilt angle on the left foot compared to the
right. He underwent posterior release,
including Achilles tendon lengthening,
(E) closed wedge osteotomy of the
cuboid and open wedge osteotomy of
the medial cuneiform, total transfer of
the tibialis anterior tendon to the cuboid,
and (F) distal tibiofibular external rotation
(20°) osteotomy. After surgery, the foot
deformities improved. The toe-in gait was
improved. (G) Standing anteroposterior
and (H, I) lateral radiographs of both feet
(H: left, I: right) taken when the patient
was 18 years old. He does not have any
problems in daily living activities. His
only complaint was dull foot and ankle
pain after playing soccer. The American
Orthopaedic Foot and Ankle Society
(AOFAS) scores were 88 (ankle-hind foot)
and 88 (midfoot).
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Table 2. Operation Performed

Secondary

Primary operation l\éc;.s gf operation No. of case

ATT+MOT+TEOQ 9
AHAL+TAL+TPL* 18 MOT 5
AHAL+TAL* ATT+MOT 3
AHAL+TAL+TPL+MCR* 4 ATT+CSO 2
AHAL+MCR+PFR* 4 €SO 2
MOT+TEQ 1

PM(LR" 21
Total 51 99

Repeated release of the soft tissues was performed in the secondary
operation when they were tight. *Selective soft tissue release. 'Extensive
soft tissue release. AHAL, abductor hallucis aponeurotic lengthening;
TAL, Tendo Achilles lengthening; TPL, tibialis posterior lengthening;
MCR, medial capsule release; PFR, plantar fascia release; PM(L)R,
posteromedial(lateral) release; ATT, anterior tibialis tendon transfer;
MOT, midfoot osteotomy; TEO, tibia external rotation osteotomy; CSO,
calcaneal sliding osteotomy.
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Table 3. Results of the Radiographic Measurements
Normal values

Patients in the

Measurement parameters study in adult by .
Thomas et al.
AP view
Talo-first metatarsal angle (°)  9.6+4.5 (2-26)  7.4+6.8 (-12-29)
Talocalcaneal angle (°) 14.9+6.9 (2-39) 21.1+6.0 (5-36)

Lateral view
41.8+3.9 (31-50) 45.9+7.5 (25-68)
Calcaneal pitch (°) 14.8+4.5 (5-26) 19.6+6.2 (5-43)

Talocalcaneal index (sum of ~ 46.7+7.5 (32—74)
the talocalcaneal angle
in AP and lateral views)

Values are presented as mean=standard deviation (range). AP, antero-
posterior.

Talocalcaneal angle (°)
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