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= Abstract=
Clinical Analysis and Treatment of Congenital Clubfoot
Shi Wook Chun, M.D.
Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea
(Director: Key Yong Kim, M.D.* and Se I1 Suk, M.D.**)

Since congenital clubfoot is not a single or uniform entity, one cannot expect a consistently favorable
response from a single or uniform method.

And one person’s ideas or methods of therapy either conservative or operative would be noted
insufficient or not applicable to all cases.

This report is based upon analysis of records for 44 patients seen at National Medical Center from
1971 to 1980.

44 patients with 68 congenital clubfood were seen at the Outpatient Department and 26 in-patients
with 40 congenital clubfoot were treated, and the average follow-up period was 11.6 months. If the
clubfoot was found early conservative method was applied initially whether it was the flexible or rigid
type, and surgery was applied in children whose deformith had not responded to conservative treatment
or had been neglected for a long time and proved to be rigid.

The results were as follows.

1. Among 68 clubfoot, equinovarus was 64, and calcaneovalgus was 4. Of the 44 patients, 32 were

male and 12 were female (2.7:1).

2. Bilaterat involvement was in 24 and unilateral in 20 patients.

3. 35 cases(79.5%) were idiopathic, and 9 were associated with other congenital abnormalities,

1. Of 40 clubfoot, supple type were 24 feet. and rigid type were 16 feet. In patients under 3 months
of age, conservative treatment was found to be quite adequate to obtain good result.

24 feet were treated with a serial cast for the average period of 8 weeks, with the result of 18

wr

good, 3 fair, and 3 poor.
To obtain good result, patient’s tolerance, parents’ cooperation and doctor’s skill were all

necessary.
18 feet graded good had T-C index of more than 47,
7. Surgical correction was applied in 16 feet of rigid type with the result of 10 good, 2 fair, and

2 poor.

b

*AYey dYsis ccAguga A 4y
— 562 -~ KBUBAHNEAIE KK H3W



444 4XFH 4 ¥ A=

Various surgical methods were to be applied according to the age of patients and the main

pathology.

8. Modified Turco operation was performed in 38 patients(6 feet) at the age of 6months, 8months
and 10 months respectively, and this one stage posteromedial release with K-wire fixation showed

the best results in those age groups.
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Table 1. Patients examined in 1971 to 1980

Total
Age  Male Female Total Bilat. Unilat. No.
of feet
<3M 12 4 16 11 5 27
3M— 6M 4 1 3 5
6M— 1Y 5 4 1 9
1Y— 3Y 5 5 2 3 7
3Y—10Y 2 3 3 6
10Y< 4 7 11 3 8 14
Total 32 12 4 24 20 68

(Ratio of male to female 2,7:1)

28 b E w4l el FAA, BAY 8
ool #gsteletn 449 Tolw =Y s ¢FE
(Clubfoot) vbe} chofgt wel 42 & Mol 285
HebEn £ 8AH i Foslas A As
7t s8R},

=9 M zkE 197149 $-6 19809 7hal  ER] Ry A
Yool 4 7R T 449 (F 68F)ell Y FuEY ¥
ZFaae] 75l 26% (40F) S 4o R nEA 8
Y U $E4 sWE Agsted 2 A3E T A
ol ¥ sl ulel e},

ol

ol 2 M

Hr

1 g W AYER

2 WA= 447 (68F) F abrh 329, oA=sE 12
dog wdul 2.7:1 olglm, 344 vlukel SR
okeb (38, 1%) (Table 1).
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2. ¥9H MR

2 4% (68%) 5 WHAH & (T. equinovarus)el 42
% (64%), AW E(T. Calcaneovalgus)ol 29 (4
Z)eol gl et

Y 2E &4 249, 454 0% A o
92 ¢&4A AS 30} vigel AP
(Table 1,2).

Table 2.
Male Female Total
Unilateral E{ 1% g ]g)ZO
Bilateral 18 24

e FFe Koo 356 (79.7%)2 AR
2 3 13, A& o3
38, 2elx o E oAl AA4 AP FLR o5
# olgick(Table 3).

Table 3. Patients with cong. Cluhfoot deformity
examined at NMC (1971-1980)

Idiopathic 35
Arthrogry potic 1
Spina bifida 3

Other cong. anomaly

Toral 44

TS EF WPl HHA I

¢

Wik &5k S0 Bk 99 dAd 71y 9 AR
& & 4409 BAF 99 (20.5%)°19 2 2 &L =
%3t 7t (Table 4).

5. &Xe| #M
2ol 4 27 R4e] M5 40% % Attenborough
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Table 4. Talipes equinovarus-associated abnormalities

Case Sex
1 F Cong. syndactylism & amputation both hands
2 M Cong. absence of 4th,5th toes & constriction band, ankle, Rt
3 M Cong. heart disease "
4 M Right inguinal hernia
5 M Umbilical hernia
6 M Arthrogryposis
7 F Spina bifida
8 M Spina bifida ¢ meningocele
9 F Spina bifida ¢ hamartoma, L-S

Total 9 of 44 (20.5%)

& Hershel {9 AAHA 24 [AE H¢d
(Flexible type)st 24 (Rigid type) 2.2 Jyeiel.

o] ¥ R¢ie] 24F o B el 44944 18
AYgAx 2 FF 284092 YL 6%
Bat9 ol & 20 YA 207 HF 64 olglch.

% Y434 Relapsed clubfoot: 994 (14&)ei A
HaHg vl o] F 5F L RAAA 42 637 4
B¢ APHdga. 9FL el YA 25:uA
AAY 4aad ¢ a0

X2 % ay

2734 A WUAF  fab 26% (40F)
dald ZYdNHE types] ¥Rt RAlglel dA U=
fdstz 444 E4ad R 459 4aaP & 4
gz, 54 o148 g2 6%dAA Y Fe€& Y
LN

Relapsed clubfoot 14%% 5%&¢& ¥4dANHM 4aad
AN 2 fg¢ s8N Hges, dolA 9% et o
Yol Yt dzagel ddttd XA A% 42

24 s394 €4 test waddct
228 Kite methodel 1@t A4y a3

UE, A%z 44 13%, 4% AP € (Triple

arthrodesis) 3% 22+ A% 31g vt (Table 5).

1. BEY 834

2Z4d o4& Kite method*™ej FH o= A 27
728 2B B LAtz 43 169 24F)) st
o N4 3304 A 155N AT 8.05) 4453
4xadg$ A98qct old AFe HaidE
s A WA a9 (AP, Lat., Lat. stress dorsifl-
exion view)& HAHA WYsdod, AZY W
Wiy 2AE ¢EFAY el 283 spAgteR
Z3go A8 PZ(T. equinus) ¢ ¢ANE ZAYH
o}, ®k, 109 ol#ks] Aot 3 (5F) A& AFHH
Wt 4FA S e FAd 2AY 4+ Az 2
F A% ¢ 2 357U A mAe] SH5Eiel

o] e 2HNUAA 3 3AYAA T 11L.6AY3H
A 20F B %3 (Good) 18, ¥+ (Fair) 3, 4%
(Poor) 329 R3¥ dgiom #8 AY o8 }

Table 5. Method of treatment in 1971 to 1980 group(26 patients)

Treatment No. of pt. No. of feet
Closed treatment only (Kite’s method) 16 24
Soft-tissue operation 8 13
Triple arthrodesis
+ATL 1 1
1 2

+ Steindler Op. & T.P. tendon transfer
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Awel AN FZ 444 A€ & A3 (Table 7).

Table 6. Criteria for classifying end result
(Preston & Fell, 1977)

Table 7. Results related to Age of pt. when
conservative treatment starts

Good Fair Poor Total

Good result
1) A clinically well-aligned foot
2) Forefoot adductus 5°
3) Ankle dorsiflexion 10° above neutral
4) Absence of heel varus
Fair result
1) Foot acceptable to patient or family in
appearance
2) Forefoot adductus of 5° to 20°
3) Ankle dorsiflexion 0° to 10° above neutral
4) Heel varus 10° or less
Poor result
1) Foot unacceptable to patient or family in
appearance
2) Forefoot adductus 20°
3) Lack of ankle dorsiflexion to neutral
4) Heel varus 10°

<3 months 15 2 0 17
>3 months 3 1 7
Total feet 18 3 3 24

28y 18%8 43¢ ARFTANE dazIyF
Denis-Browne 22714 2% 2 (Orthopaedic shoes)
¥ 4404 o 4FlA F2Y Y] LASY o} §
o Al 24 2} (Orthopaedic shoes) £+ Denis-Brownc
RE7E AL AR Y A 24 Fe)
o},
A) WAMIY 2d
F49 Afd YaA4d a2 T-C Angleg (A&
FEY AR ol ¥ FAx) TAA 0°614 30°7x
BE 15.3+4.3°0 A4 BF 130 H 57°7k] S
34,745.8°2 FHsigioh(Fig. 1).

38 Fw waA4d A4aY T.C Angleg 22
0°el 4 43°74=] P F 1534.8°e1 4 AF —5°604
60°7+2) 4 F 26,.918.1°2 F 759} (Fig. 2).

X
x
50°- X X
o X
400 X x X
T-c 300 o x x %X
- 00 x
Angle X X X
20° @ g x 4 o
o o:o
o
10°} o
°
0
Q
% X Z 5 z 7 :
Age in mos
O : before correction, x : after correction
Fig. 1. Scattergram showing the T-C angles in AP view.
B) #a B4 % 7t71 £ (Table 6) 3t wWat4d 24 £ & #F=zstdd.

AP & Preston & Fell*s] o) a4 4ol 8¢
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60° |- §
50° |- X
40° °
0 X x
T-C x X
Angle 300 }
X e ) X
20° ] X X
- g X
. 9 g 0 X
10 Hop x ] °
4 o
0° ' - 4 ; ! -t
? 1 2 3 4 x 5 6 7 Age in Mos
_100 {
O : before correction, x : after correction
Fig. 2 Scattergram showing the T-C angles in lateral view.
Table 8. Cases of conservative Tx. (Kite method)
g::e Sex Age  Follow-up T('gt/lffgex Cogvicst)ion Results
1 M 17d M — 9wks Lt. Good
2 M 13d 2M - 3wks Lt. Good
3 M 18M 6M — 3wks Rt. Good-Recur
4 F 12d 3Y 20—55 13wks Rt. Good
5 M 10d 3Y3M 35/45—57/47 8wks Both Good
6 M ™ M 34—56 12wks Rt. Poor
7 F 20d aM 35/33—75/97 12wks Re. Bair,
8 F 4d 13wks 26/56—71/77 Swks Both Good
9 M 3M* 1YzM 24/22—30/25 4wks Both Poor
10 M 3.5M 4M - 4wks Rt. Fair
11 M swks  5M 25/35—35/55 14wks Rt Fair,
12 M 5d 1YsM 1552 3wks Rt. Good-Recur
13 M 6wks 1Y7M 10/15—57/50 15wks Both Good-Recur
14 F 10d 1Y3sM 42/25—88/55 3wks Both Good
15 M M oM 57/54—93/82 12wks Both Good
16 M sM- 2/ :M 8--75 8wks Rt. Good
27+8—59110 Av.8.0 G: 18, F:3, P:3

*Before correction-after correction
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A4 3% 4 9 Aw

%), ¥%(Poor) 3%(12.5%)9 44 & dgled, A
# 4 o2 Beatson & Pearson®$ T-C index: =3
R F? 78l 2AF HEF 591022 FAHY
v}(Table 7, 8).

S, BF 354 F ¢ 2% 43 ol¥F W ¢UH
St Fits dolgion 4379 PR Wy
Fo] 22 Jolglg . 1FolAd FRAMNY oF3
S A Zol dolgle] FF 43 slust 2¥¢ Rez
Al s gl

2. &84 Y

541 o] 48] MxllAH AA dsty +eE APy
a, oA f A A=t Kite methodol) 93 »
T 2 & 44 od aYYo - Lo] FA ¥
o} 43ty S 88 Sgom o] F 8Fke| &}
o Turce operation® ¢ A 93l9t. F Fypyd 4
2] 3 AFsHelE AYE o}, B HE F4Es
A€ Kwirez YA 71 Aolels #3314 Fqld)
(interosseous talocalcaneal ligament)s] AAl 2 Q@
FE4e #3494 ¢ nedled £ o3& Kwire2 4%
Ao A A¥ A3 +A4Y 2ANA EFREY
¢ ERFYE. = FAEEY HAY4 dge
(Z-plasty) & Al ¥ stgi ).

ol &2 6ANAAM Id7ta HF 83U YA

T A4 A eH, A4 g QP E F
T N S ol BE AAchilz Aoy
(Table 9).

TE€F Aste 37 Table 99 3o},

N oW

244 2EA oW % A¥Y 24%F ¥ (Poor)
+ A28t Good result Fel M Aye 3ad (4&)o A
FAAGY. 2 F 14E el YYlH At 4oz
U3 AU d2H EYAAE 33739 Haay
F A% FIE AE gdhdod AwEd 839 4
1ad4 ¢ F 2R A% ol 294
€ 33 AQAA 2P F F3¢ AAE Qo
Ay vdzxe gy Denis-Brownex 7]t
%3 3} (Orthopaedic shoes)¥ Mo 2 283 o}
A AtE B, e 1329 H4x
273 ¥ Denis-Browne ¥ 271 ¥, ®c}& Il L =
AE A A4k Y Fasgy.

Ud 43 I nYe+ol0al 2 dA4ee AU

BlAAE & 704 ¥ TAY Ypase) gas
o A4ed 28 Foln),

4 BY S
EER ay¥ AEW% 9 cast sore 3%, s&q

A€ ¥3td Turco operationd A1 Q¢ Aol H 5 (F4) 1§ Fe] sislev & FAl: Gsga, o%
Table 9. Patients requiring operation
Case Associated . Feet
No. Age Sex dﬁ:‘; Meihods of Op. involved  Results Cx
1 Myrs M — Plantar release ¢ ATL Rt Fair  Skin slough
2 9mos M — Post. capsulotomy ¢ ATL Both (E:___gggﬁ Slight over correction
3 20yrs F — Triple arthrodesis + ATL Lt Poor  SL wound dehescence
4 21/3yrs M - Posteromedial release 6 ATL Rt Good —
5 10mos M Rt inguinal hernia Turco Op. Both Good -
6 5yrs M Arthrogryposis Turco Op. + Steindler Op. Both Death due to —
multiplex congenita heart disease(?)
émos M _ Turco Op. Both Good K-wire migration
8mos M - Turco Op. Both Good —
9 2mos M Umbilical hernia ATL Rt Fair —
10 16yrs F Spina bifida Triple arthrodesis + Both Good —
Steindler Op. & T.P.
tendon transfer
Total 16 Feet

(ATL : Achilles tendon lengthening)
Vol. 16, No. 3, September, 1981
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A0 XN HaaHPelE cast slipping Sl &
A4t el old e F4 Mg 4addz 9T
4=

T84 A8¥s] Yy FL Table 9 9 2o},

n &

Evans' (1961) & AA4 =3E ¢ Pl glol ¥
A F934 A2 g ALy sYelzian
st AU 2 gl 19471 F4 Littleo) =3
WY F247 2AFe] 2 Mald Aeolztzm A A of
%  2AZw bk (Denis-Browne), wot W&
(Bohm) 5 & d4lo] o) F5 gl ephiaino,

Irani & Sherman', 22l Settle®¢ 44l Al 1
7ol dat iy A Aey Az Wi Ze] QoA
g4 ATLEY JYo] 57 W g w4
Idelberger’™& 17440 wisted 44t QA T% &4
3., Wynne-Davies**+ 7}Zd-7€ E3lo] §24 18
& Loller A3 A gAE Pl FLEgche IR
wWejA =gl

¥ Wyne-Daviest 10%9l ol 2+ Wi Z3 5
s e 399 7Y 4 FAsGg o, AAE 214
% o2+ EF B9 VY& weh. AWEH 9
AW E2ol dAAE Al A 2ol ad, o
240 B3 galst d2ned 2v o] 4 gea dgE
ol A=Y A 434 % dE4e) AY M EAn
gda7b o =pwet 2,749 ghekel.

W8 Z(T. equinovarus)®] H2 & ojsl el A
€ e YA Aol gesz Fodta 24
A Scarpa(1803)¥ ¥ %3 %L ¥=2EY ot 9l
$Er}7912222427,29,30  Jranj & Sherman'™, Settle®
Fol A¥dl Faynlel d&& F439 2 Brockman
000 AF T8 FAY A4 slehrt A wuYel
et gict. dts Flinchum'v g otgal £ Ao] H4u
o A FE £96 2ot oz S3Ed, AP E
T % U EDT oS Ay £ o] "ulA
Aos® § AAYou, F uwiste olaAY Ao
i et

Evans'& 7] 3o} £33 o2 %7 44 (midtarsal
joint)el leow Aol e T4 Ee] AAH @TE
doAd F¥ Y YUEE 4 v &4 A Aoy
I Pod, 19 T Y 249 e oliaq
HAelztx 3.

Kite® & 71389 3] &4 & 3 AZ5 iy
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3 (adduction), ¥x T3¢ W t(inversion), AN
Z3g A Y Y% (equinus)elst FHAR olzi& =
A3y A4 $AdE APl Fadtan A

2EAH ey & 714 Hippocrates(400 B,C)>t M%
2.2 “repeated passive stretching™% A A¢ ol %
1941 7| ol & ¥l wrench® A8 ZdYY YL 3
% oy 22 IR Y AL NFE B2Y &4
o2 FAH9 o, Kite(1930,1939)7F 49 =3l giol
fadstn AR =4IAPoR 90% ARt
a3 o] F T aldl &+ Ponseti & Smoley*™ (1963),
Preston & Fell**(1977) i3 Lovell®*(1978) %ol
Ag-dds 4add WYL BAAH ozt

= Fripp & Shaw®, Hauser'®%¢ adhesive
strapping 2348, Bell®, Jergesen'-& Denis-
Browne . 27)d] 8& Ao wisl BAH,

22 ¢ Attenborough® (1966) %+ Hersh'® (1967)
7t A4 A FY 512l 8 F, ol A4 Y (extrinsic
type) st Wl a4 ¥ (intrinsic type) € o] BAbskd
A 28 A dA ¢E€ 8F Az i, o
df sl FE9 JE Y HEFE B4 Ay o
A2 P& st ALslg=. ARt BRG
1659 233 o F28 79 el B EH
silo] d=t AAEgAY volrl Fgd +E€& Y3
et

28y A5 a4 uyd Bl 2 AE Y 5
B M F oL A¢ Witelop 2 FAjolA A4
AstE AT F ¢ drkd A 4L g,

Fried'#} Gartland'+ %72 AH €%, Gar-
ceau'’¥& AFFT AH €€ 44 BAsg a, Curtis®
U Dwyer® 5 & Ao F4& T+

Evans'W& £33 39 deld @€ Fo &4
) R2E dAY2aYg FE2¢ felg viie] FE YW 9
W& 4Aol8 BA wedge resectiondled lateral
column& Fola FM2 staplez #¢€ A9,
Abrams® o) $&& AY{ A4 FF 23, +%
7. €% 19 AsE gl

2 9d|E Brockman®, Ober**, McCauley®,
Attenborough® ¢ o34 +4d 43¢ F4& &
oo Turco®(1971)& o} &l o8 BAR ¢Hd 4
Yz fel o A dAed 4 WY MYAS
8 28 2484 A2 agdte vladg ¢R
I 90%ANAH IR A4 dsiskn fActk, oA A
T Lovell® (1978) %ol Sl 62UlA 74 Abo]
3 M=} 2% F 3 20,309 FAAS 24F4A
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ARA TEHES ¥4 W AR

Excellent-Good$] A5t E #0244 4% U3
wore}. whal 2 339 s 8 1Y (Valgus)
4 e 3te ¥ AFAd (T-C interosseous ligame-
nt) & A A dkn F3EEE d3€(@plasty)t
€+ Ba9AUS, BUAgAE EXAFUARE AA
2L IFETE AFEE Yt U 249 Kowires
Fue deldE AR F4EE YAV 2, BEYHE
Hhae FA A AE AR A 2PAA
FE2Y 9 RS A4 ExHgoed 6Fd4A
Yy A€ d¥ + sl

WHEE F 2 S48 fA4 ¥ et A Y
A = stiffnessyt tt2 3 A2 X A AN EE
A Aolct cp2chhied Preston & Fell'& 2% v
£l 29 %7t F(Table 6)% A% Kite methodai
o A& 12&8F 43 (Good) 5 % %(Fair) 5,
¥ (poor) 29 44 & dqlcka gow, Ay A4S
F 43 18(75%), % 3(12.5%). 4% 3(12.5%)9
A4 & «dge.

ol g st gol X—4 A4 A8AAE 2
4% A =7 Ao}, Kite(1935) € AFA A4
A9 TC Angle 4% FA#gz, Turco(1971)
+ %3] Lateral stress dorsiflexion views} $84 &
d4stgrt. ¢ Heywood'”(1964)8) &% 4=
Absh ol w4l #d e Uy 9 AAAFEE AR
e} %353930,3L,30 ak7ke] ztelt Y Awk, Mae &3
A 45° plantar flexion 4dl A A F= 9§, e
3 Lateral stress dorsiflexion view® ¢ ¢} Preston®*®
g A3 FAAFA = T ST (Good)di 4
Beatson & Pearson®(1966)8] T-C index?} Hol %
47 ol Al & A

4 &2

A A 1970 e 1980 742l SUSRY FY S 3
dA FAT A4 HFF 2} 447 (3 68F)e) |
T J4AEYH 2 FTRAe] JHsRRl 267 (40%)¢] W
& Aol A ofgst Fe A ¥ AEE A

1, %% 2l 68%FF WU Fo| 64F, GRSy
Fo] 4Fojgl o, duuE 2.7:10l g5}

2 BN EE 34 247, UAd4 20®oe A
o E39 .

3. YW EE Wu4el 3BM(79.5%)8 A w
oo 28 & o AAIP FNS olvl gl g
=},
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4, Tl AU 40&EF, F¢¥e] &, 1
Yol 1602 Heyol gator, #3 A4 A
3] otololAA A afow F3Y AANE A}
Algeotal A% AFN WY GEFAY Wy
FAd oA, 37 FAF @A A,

5. XEH af& AN 24Fd sl HFF 805
o g Haal 4 st ¢33 18(75%), %% 3(12,5
%), ®% 3%(12.5%)9 ARX¥ dgdo 3y A
SR A A9 AAY WS A 2ela Jre
T2 27 TN aFHG

6. %3 18%Fd 33 T-C index: 47 ol 4elqic}

7. 2AY 16%¢ izl Aty 2P § A9, 43
10, +% 2, 4% 239 A}E 4o, e
B v, 443 W F4 Yl et F oy
Ag +eY& ddoddol Yria Aluqr

8. ¥4dA 9% WYX Turcos€L 644, 8
4, 10049 doldiAA (6%F) +3¥ AAE i
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