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Treatment of the Resistant Idiopathic Clubfoot with Toe=in Gait

Jong Seo Lee, MD, Hui Taek Kim, MD, Yoon Jae Seong, MD_, and Seong Ho Bae, MD,

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

Purpose: We evaluated the degree of femoral and tibial torsion in, and the efficacy of two operative
procedures for, resistant idiopathic clubfoot with toe-in gait.

Materials and Methods: Thirty one feet in 23 patients (average age at the time of revision surgery 4.3
years) were studied. CT was used to determine femoral anteversion and tibial torsion. Two different
operative procedures were applied, depending on the degree of toe-in gait: group 1 (10 feet whose toe-in
gait was not severe) - soft tissue release, anterior tibial tendon transfer and mid-foot (cuboid closing and
cuneiform opening) osteotomy; group 2 (21 feet which had relatively severe toe-in gait) - supramalleolar
external rotation osteotomy of the distal tibia (SEROT), along with the same procedure as group 1. Mean
follow-up period after revision surgery was 6.3 years. Results were assessed radiologically and clinically
with the Dimeglio classification and Clubfoot Assessment Protocol.

Results: The mean femoral anteversion and external-tibial torsion of the affected side were increased.
Twenty eight of 31 feet (90.3%) demonstrated excellent or good results. In group 2, we obtained 19
excellent (90.5%) and 2 good (9.5%) results. Group 1 had 6 excellent (60%), one good (10%) and 3

fair (30%) results.

Conclusion: Surgical treatment of the relapsed clubfoot with toe-in gait including soft-tissue release,
tendon transfer and mid-foot osteotomy, along with SEROT in cases of severe toe-in gait, is effective

in correcting residual clubfoot deformities.

Key Words: Resistant idiopathic clubfoot, Toe-in gait, Supramalleolar external rotation osteotomy
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Table 1. Patients' Data
Age at oo Our preoperative . Final clinical
Case Group operation revious clln'|ca| gssessmgnt Operations performed assessment Comments
(years) operations  (Dimeglio severity by us (CAP)
score)
1 | 44 PMR? Moderate MOT*+COT T +TALT Excellent
2 [ 44 PMR Severe MOT+SEROT® +TAL Excellent
3 Il 39 PMLR* Moderate MOT +SEROT+TAL Excellent
4 Il 49 PMLR Moderate MOT +SEROT +TAL Excellent  Associate anomaly:
Cleft palate
5 79 PMLR Moderate TA' +SEROT+TAL Excellent
6 II 79 PMR Moderate TA+SEROT+TAL Good
7 | 20 PMR Moderate MOT Fair
8 I 53 PMLR Moderate MOT+TA-+SEROT+TAL Excellent
9 Il 53 PMLR Moderate MOT+TA+SEROT+TAL Excellent
10 II 39 PMR Moderate TA-+SEROT+TAL Excellent
11 I 44 PMLR Moderate MOT+TA+SEROT+TAL Excellent
12 I 29 PMLR Moderate TA+SEROT+TAL Excellent  Associate anomaly: Combined
macro- and micro-dactyly
13 | 78 PMR Moderate MOT+TAL Good
14 | 28 PMLR Moderate MOT+TA+TAL Excellent
15 | 37 PMLR Moderate MOT+TA+TAL Excellent
16 II 35 PMR Moderate MOT+TA+SEROT+TAL Good Associate anomaly: Hydrocele
17 Il 35 PMLR Moderate MOT+TA+SEROT +TAL Excellent
18 I 35 PMLR Moderate MOT+TA+SEROT+TAL Excellent
19 Il 3.4 PMLR Moderate MOT+TA+SEROT +TAL Excellent
20 Il 34 PMLR Severe MOT+TA-+SEROT +TAL Excellent
21 [ 20 PMR Moderate MOT+TA Excellent
22 Il 45 PMLR Severe TA+SEROT Excellent
23 Il 28 PMLR Moderate TA-+SEROT+TAL Excellent
24 I 53 PMLR Moderate MOT+TA+SEROT Excellent  Complication: ankle valgus
25 I 53 PMLR Moderate MOT+TA+SEROT Excellent  Complication: ankle valgus
26 Il 58 PMLR Moderate MOT+TA+SEROT Excellent
27 | 52 PMLR Moderate MOT+COT+TAL Fair
28 | 52 PMLR Moderate MOT+COT+TAL Fair
29 | 6.0 PMLR Moderate MOT+TA Excellent
30 I 6.0 PMLR Moderate MOT+TA+SEROT Excellent
31 | 938 PMR Moderate MOT+TA+COT+TAL Excellent  Assosicate anomaly: Hydrocele

*MOT, midfoot osteotomy; TCOT, calcaneal displacement osteotomy; TTAL, Tendo-Achilles lengthening; * SEROT, supramalleolar external
rotation osteotomy; ”TA, Tibialis anterior transfer; "PMR, Posteromedial release; *PMLR, Posteromedial and lateral release.



644 OIFM - 23l - Mex 2 19!

ojo} 9rgo|gict. ot EE= F5o] 8%, TS0l 15 1. +EUY
golglen @A 4 501 8%, 5ol T80l Fad T U 9 A5 mEdHe] Thseles
o s erEs F54 4T 290, AdA JetefolA AREH U, Al A WA 3 8¢
2 225 19, G 1805010 A wgol A= A AEH e TS dn 229
ZE g Boke2 Allorle] 249 Y EhgdellA O sieledt WS A eE A7) dEe % 4
e AE Y AGH A aAS AN 319 5 UE HAE A7) dxes AFE A5 e
249)(711%0)= F4x 13] ol 9] % A7 24 fe oz oldsil o (Fig. 1A), 7] &2 2719 K-%
a2 A gopsolglon, TH@3%)= AtH  AlS ol&d) A A A 49 FAHRA
T felae AR Solsolgint, Ao R BE REAA U AT dEss A A AANE S W
Shotofl A A7t AT Uk gl oleldE HYla, gop o2 wil & A AJdf Yoz FIAY T o5 Y
9 PRS2 ATE SEe Zlo] offa AT 5% I oSl oAl o] Y& WolA &
St Ao U 2te F2 Tastgon, ffEe AZer f2s S Satetint. ek UEA B
Sotoll A EA] Has HolAY, £ iz At e Hole 2doldE AT T AN BE R HEs
OS2 23 Q7I7F of il B v Hole A HET T AYRE ASAA K- o2 Al

o

o (Fig. 1B). ol ¥9] 4= S22 oF 3 cm 91+ollA
SoEL U2 2ol A5 Ao u} .

O 3am ol MY F ES IH Y WAL Bolel 4
oo EA) uael 4% 10048 1oR, A3 o $x0] HEg B34S Adstach Ask <3
21015 22 0F ERAA, 179 BIES FHE D 2 Golshl 7] Slaf w|Z BIEL WAsIgon &
5aRo) 4B4S AWUGton], A AT oldee ¥ 4B $3S WA s Aol wsl oF 1 om
25 uh2Alo] S50 e Hol A9 AAstdch  gReld 250 AR 55 BAS ool vize] 2
o] SASH WA AT W AT oA BES FNE BES AW
ARE S 2Fo BRI B AN oJEd 4BE A2 AR 9l AR SIS I3 A2 A
o S Z5 A%zo] AAZo M3l 105 ol WA F 910 AP 9 shgel 42 A KA 3
HAS Mol BolSoM AGHIh i 038 7 AT gple] FHAA ALk FHES A W A
W SRS RS WA RS HES 5 O] AT 2] el Soln Bagsh, 34 HolA 249
O F A9 AT B Bl NS HAAste] 92 3 o] AR FHES SN B W W AN W
7 ol His) Aol SN 4SS HSFOR A oA AT FEu g 2H0R BILS AW
ek, F 99) 42 9NN, BAEE K34 4
2 olgstol 9ol =S AP S5 )

Fig. 1. (A) Three-dimensional
ilustrations  showing  midfoot
osteotomy. The lateral wedge
resection from the cuboid is
applied to the medial cuneiform,
(B) Improved forefoot adduction
and correction of toe-in foot
position is seen following the
wedge transfer and SEROT,




)

2o
Jg

)

1

n

-

i

2
ﬂ-N

I
rﬁ
oSt
oh
(o
o
oN.

rk
=
iy to

%)

Notle e ode 4> Lo

o
=
o
b
ofx

91 o] uek A Aoz 2
&% 95 S S

B e YRR YASES 93l
20-25% Apolo|H 2% A
o\l QA 242 dslen U

o ot
rlo

O:

(*)
i',
2 O~
o~ e
L=
AN
—Hz
N

|o
A
[
M)
H1

—701-

32
o
B

=

O>~ ﬁ
~

o

20

2,
ok
ok
=

_—_.\‘:

1=

_,>L

oo

i

9

fo)

_\',L

\l

_|\1

L

() O_'_(

2

rlo

=

PL _11)1,

4% -3

lo >

2 e

ox L
o ox I

)4 H7k= 4 A Diméglio B892 A14319)
o, & % oA} H7= Clubfoot Assessment
Protocol (CAP)'"& AMg-319itt,

3. YA AF =Y

A AEL S A 9 HE 24 WA WE o]
AEZ BRI Qote] ZHE SEHOR WAH Al

oAl HEHsl Azd 2 2w HAA AAE A3
o}, ANSL AEw WAL APIS Zsler] 9lo]A
ATA L A7) Yall, A3 AP AFA o) A= whal
oo HARA uto] Ao EujE shEA] Q)3 HE S
ol Hw 7}k Aol A B s1w, HFH 2w v
A AR ZajE3a} g AZEE O HAA Z3F
o] Halet ZH ARG dod skt E3t 7Rs3 e
2 ubAbA AFRIALOf|A] H] o] o] T 1/20]] 917
& 2 olwg st

AW A AZ-227 2 AZ-A1EEDT
728, 2w A AZ-227} 7} FT-A|1FE2
7}, AB-FBN7 D AT-AZL 7 AR AIEZEZ
7+ 7+e 2Asle] Brlelglon, 7 AF T 2W uhA}
A AR AZ-2T7F 249 3 AT-ET 25E T

645

: °f‘°l Assigod,

012 2719

v [1.]10 ‘101'

¢

Az Hlﬂﬁ} n} 1ﬁ

1o ofu

X o oty

L b

(NI
N

E

N oY ol >

& % R4 718 7k 524

25-8,8W0I90m, ol £ F 2% FAAA 2

FH @3 BYS ARG WA 717He H 2,44
x

5

A I 55 L ASA 59 BA 42 Fisher's
Mann—Whitney test & ©]-&38}aL o|uj
EAA G0 52 p<0.05% 3Tt

@D
5
8
o
CCDF
o !

A 1

1. ™ 24

< 4 Digmelio 250l mhet & 319 5 28|04 B
“s(moderate), 3%olA S5 E(severe)ol Tttt
HF A Al YA Wl CAPY et o, FE B
T 9 Eoz yRglon, o F 4ol 259
(80.6%), Okﬁi" ] 301](9 %), BEo] 39(9,7%)=

BRE, o F S50t GEE UED, HEL B
& B 202 BRIl 3 20390 947
o WELOR FIAHN 300,797 Bl

o of % 1ROl 94 660607, FE 1910, 1
B G009 Ask wgenl, 4 3 A A

AEES 371 AR 222 4 199(90.4%), %
5 20)(9.67%)2 AT T AR 8l AL vtz
A3 Fo| A R E AT} o ETA YL ¢ 2= g)eint
(p<0.05).

FA P A ASAE % A AB-FE
72 AB-AIFEB 2L 4% B 23659} 235
Eq0w, HF FA014 242 2305, 9258 24



646

Table 2. Comparison of Radiologic Outcomes

01ZM - 2™ - d2A) 2f 12l

AP Lateral

AP Lateral

Talocalcaneal angle

Talocalcaneal angle  Talo-1%

Talocalcaneal index

metatarsal angleTalo-1*" metatarsal angle

Preo Last Preo Last Preo Last Preo Last Preo Last
P follow up P follow up P follow up P follow up P follow up
Group | 289+194 242459 225+70 249+46 348+321 89+73 90+81 130+131 433+206 439+142

Group Il 238+176 20699 214x78 218+114 142+£156 94+97

Mean 2361166 230+96 218£71

Normal

19 15-50 25-50
range

243+£85 235+251

86x73
106+78 112+£97 454+£165 473+£153

87165 447+180 451+177
92+82

5-15 0-20 >40

Values, means+SD: unit, degrees.

Fig. 2. Weight-bearing AP radiographs of the left clubfoot in a
5-year-old boy who underwent midfoot osteotomy and SEROT:
(A) before the secondary surgery (4 years after the initial PMLR)
and (B) at the last follow up (3 years after secondary treatment).
Reduced forefoot adduction is evident,
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Table 3. Comparison of Functional Results (Expressed as
Percentages of the Normal Values)

Group | Group Il Overall

(%) (%) (%)
Passive mobility
l.
1. Dorsiflexion 675 846 761
2. Plantar flexion 850 88.0 86.5
3. Varus/Valgus 825 908 86.7
4. Inversion/Eversion 850 834 842
5. Adduction/Abduction 675 88.8 782
Il
6. Flexor digiti longus 925 979 952
7. Flexor digiti hallucis 825 979 90.2
Muscle function(strength)
8. M, peorneus 975 942 959

9. M, extensor digiti longus 975 984 98.0
10, M, soleus/gastrocnemius ~ 100.0 98.4 992

Morphology
11, Tibial rotation 65.0 979 815
12, Calcaneus position 900 938 919
13, Forefoot position 625 979 80.2
14. Foot arch 875 875 875
Motion quality
l.
15, Running 675 992 834
16, Walking 70.0 100.0 850
17, Toe walking 625 921 773
18, Heel walking 625 934 78.0
Il
19, One leg stand 625 859 742
20. Hop leg 625 829 727

Average 775 926 851
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Fig. 3. (A) shows how the
osteotomy cut in SEROT may
be made incorrectly in the sa-
gittal plane: a cut along line a
will result in a varus ankle de-
formity (B, left side); a cut along
line b will result in a valgus ankle
deformity (B, right side), The
correct cut in Fig. A is indicated
by the horizontal line, at right
angles to the bone (parallel to
the joint line in both the coronal
and sagittal planes),
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