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A Perspective Review of Residual Poliomyelitis Patients Admitted to Seoul
National University Hospital during the Past Eighteen Years

Choon Ki Lee, M.D., Sang Hoon Lee, M.D., and Duk Yong Lee, M.D

Department of Orthopaedic Surgery, College of Medicine, Seoul National University, Seoul

In Korea, owing to effective vaccination, occurences of poliomyelitis begen to decrease rapidly from
1964 and in recent years less than 10 cases of acute infection are being reported annually. However,
patients crippled with poliomyeltis residua, mainly the legacy of the many epidemics of 1950s, and early
1960s, are many and pose a social and national problem as well as a personal and family ordeal.
We reviewed 536 patients with residual poliomyelitis admitted and treated at Seoul National Unive-
rsity Hospital during the past 18 years, from 1963 to 1980 They were divided into four chronological
groups; the first, 1993 to 1968, the second 1968 to 1973, the third, 1974 to 1977, and the fourth, 1978
to 1980, In each group, based on in-patient records, and out-patient records, epidemology, deformities,
and treatment were extensively reviewed.
The followings are the outcome of this investigation
1. The male-to-female ratio was 53.7%: 46.3%, The male majority, distinct in the first group with
63.7%, became less conspicuos in the fouth group with 50.3%.

2. Average age oe admission, which was 10.7 years in the first group, had increased decidedly to
17.8 years in the fourth group.

3. The age of onset was most frequent between 1 to 2 years with 45.8% and next frequent between
7 to 12 months with 23.5%. The ages below 5 years occupied 97.6% of the cases.

4. The year of onset was most frequent from 1961 to 1963 with 28.7%. The incidence markedly and

steadily decreased thereafter.

5. 94.5% of the cases were unvaccinated. The remaining cases, except one, had had incomplete va-

ccination.

6. Fever, with 74.0%, was by far the most frequent iniiial symptom. Vomiting and diarrhea were

the next frequent symptoms.

7. Of the 60% of the patients who had had any previous treatment, 25. 9% had operations and 20. 4%

had braces and crutches.

8. Average number of admissions per patient were 1.7 and average number of operaticns were 1. 9.

Average length of hospitalization was 39. 2 days.
9. 23.6% of the patents had hip deformities, of which flexion defcrmity was most frequent with
4.7%. Soutter fasciotomy or Campbell cperation was employed in crder to correct flexion defor-
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mity. In the earlier groups, Mustard operation, Sharrard operation, Ober-Barr operation, and pem-
berton osteotmy were commonly practiced, whereas in the later groups, Thomas-Thompson-Straub
operation, combined Thomas-Thompson-Straub and Ober-Barr operation, Salter osteotomy, Chiari

osteotomy, Steel osteotomy were favored.

10. 45.2% of the patients had knee and leg deformities, of which flexion deformit; was most frequent
with 14.5%. Flexion-valgus-external rotation deformity and flexion-valgus deformity with 4.6%

and 4.5%, respectively, followed next.

11. 83.9% of the patients had foot and toe deformities, of which equinovarus deformity occupied 6.5%
equinovalgus deformity 6.8%, and clawing of great toe 25.2%. Triple arthodesis was done most
frequently with 45.9% of the cases, or 282 feet. Jone’s operation or its modification, Tendo Achilles
lengthening, plantar fasciotomy, and Peroneal tendon transfer were also frequrtly performed.

12. There was leg length inequality in 90%. of the cases. Epiphysiodesis and femoral shortening
were carried out, except for 4 cases of stapling in the earliest group, and femoral lengthening was

done in 3 cases.

13. Spineal deformity was found in 19.7% of the cases, of which scoliosis was most freqent with
11.5%. 7% of the cases had pelevic obliquity. Lumbodorsal fasciotomy, and postrior spinal fusion
with Harrington instrument were carried out in order to ameliorate these deformities.

14. Deformities in the upper extremity were found in 3.6% of the patients. Procedures carried out
inclulded shoulder fusion, Saha’s operation, Steindler’s flexorplasty, sternocleidomastold transfer,

wrist fusion and opponensplasty, ete.

15. Generally, there was marked improvement of disability after treatment. The patients having
moderate to severe limping decreased from 41.3%, preoperatively, to 25% after operation.

Key words: Residual poliomyelitis

3! 2

Zo}ubul & 1909 Landsteinerst Poppe %o &3}
wa A virusd APes ATHA] HAe AL HH
G Apgolriuieinie o A A AR 19554
Salk vaccines} 19631 #] Sabin vaccinee] & ol %
Ful I 4 oAl E HAT APgoz o
Ei)

Sl el 4e Ay vaE 1930 =Fst HK
b A AT FYE 2 ol B K3 T
Fael & B o] R glelen e #3d g)
A E Aotubu] WAL A Fe unse it
1964d ¥l FAE idhe] oAl WAE 1090
el g welAl #A sge”, 2 19503 v oh
1960 ] 2dke] B #% WPz A LopuhilF
42 HAE olA Ausld Aol EHAA AHAA, A
Aoz BE, A8, Fridozx Z AR Wb
AF.

AAEE A gaydol 1963dH5 1980 7HA
1847 JUA 2 Loteksl F/F Wt 5368 At

d A7HLE el 485 % 4A FAE B
o YdelnE BUAYL A%H 249 WY AR
o W TAE AEsHA.

ZAICHA B W

196313 46 19808 74X A-gdl o ¥ 9 sl
oJestd A B WL Lolulel THF =l 53654 o
Aoz WxHWE 4F08 Ve ol F vl FESG
B 24E F2 45N EAE Al AgFE 2
3 2 Ferd] de Bt A = 944 FAE
23 244849, f2E Hf4F 19633 Hel 19689 7t
¢ 6 7k Al 1, 1969 19731 71218 5147k
& A 2F, 1974456 1977d AR S 4d & A 3E,
19783 28l 1980 74X 8 3d & Al 4 F2E UFy
Z A e o},

2 1

A Ay I#

1. T8 X
A 1Fe 919 Al 2FL 1608, Al 3F-2 1349 Al

— 797 —



Table 1. Distribution of patients by Group

Sex Group 1(1963—1968) 1 (1969—1973) N (1974—1977) I (1978—1980) Total
Male 58(63.7%)  89(55.6%) 65(48.5%) 76(50. 3%) 288(53.7%)
Female 33(36.3%)  71(44.4%) 69(51.5%) 75(49.7%). 248(46. 3%)
Total 91 160 134 151 536

Total admission (0.S.) 2,692 2,864 2,874 3,066 11,496
Ratio 3.4% 5.6% 4.7% 4.9% 4.7%
Table 2. Age and Sex on admission
S Group I 1 | v Total
ex

Age M. F. Total M. F. Total M. F. Total M. F. Total M. F. Total (%)
Below 3yrs. 4 2 6 1 01 o0 1 1 0 0 0 5 3 8 15
4—6 yrs. 7 512 7 6 13 3 6 3 4 7 2 18 38 7.1
7—9 yrs. 12 8 20 I3 18 9 312 4 5 9 38 21 5 110
10—12 yrs. 18 9 27 121527 7 815 8 6 14 45 38 8 155
23—15 yrs. 8 4 12 21 21 42 8 12 20 11 9 2 48 46 94  17.5
16—18 yrs. 5 2 7 15 9 24 16 15 31 10 12 22 46 38 84 157
19—21 yrs. 2 0 2 512 12 1325 15 13 28 36 31 67 125
22—24 yrs. 2 2 4 7 16 12 16 14 30 31 31 62 116
Over 25 yrs. 0 1 1 3 7 6 612 9 12 21 19 22 4 7.6

Total 58 33 91 89 71160 65 69134 76 75151 288 248 536 100
48 1519, q}a] 5369 o) glcl. e 71} F F Table 2-1. Average age on admission
Hsistol JUT B AT gL A 1T 245, Groun
A2FTL5.6% AITFL 47%, A4FL 4.9% ¢ Sex I I I N Total
Al 4.7%% A5 gdsie(Table 1). Male 1.6 141 158 17.8 14.8
o

2. YA L0l |} Y Female 10.8 143 166 17.8 15.2

JHA HFde A1 EL 10.74 (430,64, o
2} 10.84), A 2T 14.24( A 14.14, 43 14.3 Total 0.7 14.2 162 17.8 151

Ay, A 3FE 16,24 (d=F 15.84), A 16.64), Al
4T 17.84 (&=} 17.84], o=} 17.84]), HF 5.1
A At 14.84, o2 15.24)2 JdA HFdH ol
A3l F7ste 3471 =9 stg ok (Table2, Table2-1).

g e el Al 1FL 63.7% :36.3%, M2EL
55.6% :44.4%, A 3TL 48.5% :51.5%, M4 F&

50.3% :49.7%, #4¥ & 53.7% :46.3% 2 M 1¥&

dalrt e gted Az i st FEAA
1t} (Table 1; Table 2),

3. wWyHd

P g ZAA AL oy ¥FEE Hd
1~24 Abe]7l 45.8% % A gt A% Bk z ehgol
7~1274 Y 4ol 2 23.5% % AR glgiek. 24 v

ake] B 78.2%0°19, 54 winke] w4 EE 97.
6%% atAsta slsiek(Table 3, Figure 1).

4 WMATYE BXSE

4 d el AAE 19619 ~1963d 0] 28.7%F A
At A3 ga 1964 FEE #2A7F @ A8 Fol
9ok 19559 46 1963 71X 7 A A &=2le 50.7%
¥ A= stgl et (Table 4, Figure 2).

5 G H¥E

i AF& AR Had 2939 F I FE 0y
Yol d& #Ast 94.5%7F Hglod ol A FAA
2 $xF 24 ¥4 & Salk vaccine A FAE
3.4%9 @gen A Salk vaccine AFAE 14
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Table 3. Age of onset

Group 1

Total

sex
Age

A ¥

i v
_@;] M F Total‘T'(jj;‘ MF Total T3] MF Towl™ &) 7,

i

(%) %)

0—6mos.

7—12mos. 7 2 9
1—2yrs. 13 11 24
2—3yre. 8 4 12
3—4yrs. 3 1 4
4—5yrs.

Over5 yrs. 1 1

35 7 9 16 121

12 33 38.4 16 21 37 28.0
29 21 40 46.5 29 22 51 38.6 3l

8.1 7 11 18 13.6
23 2 1 3 22
1.2 2 2 15

3 2 5 3.8

11

N = O =

7 18 121 20 17 37 89 89
12 .29 19.5 51 47 98 23.5 32.4
35 66 44.3 102 89 191 45.8 78.2
11 18 12.1 27 28 55 13.2 91.4

10 6.7 12 7 19 4.6 96

3 4 27 2 5 7 1.6 97.6

2 4 27 5 5 10 2.4100

Tcaal 3119 50 100

100 64 68 132 100 75

74 149 100 219 198 417 100

50

40

30

20

10

//

I

I

SIS

0-6
mos.

1-2 2-3 3-4
yrs., yrs. yrs.

Fig. 1. Age of onset.

Table 4. Year of onset

4-5 over
yrs. 5 yrs.

Sex 1940

19149 19|52 19155 19|58 1961
1951 1954 1957 1960 1963

1964 1967 19|70 19|73 1976
1966 1969 1972 1975

Male
Female

26 28 38 53 73
20 19 32 4l 79

12 9 4 2 1 285
15 7 5 1 1 244

Total

46 47 70 94 152

27 16 9 3 2 529

%

8.7 89 132 10.8 28.7

51 30 L7 0.6 0.4 100

olgla A Sabin vaccine } FAE 54 & 1.8%

7t 151 ik (Table 5).
6 2w B4

2% F4¢ s Be] B4AY BIF F AT ZF A

o e $EE RolH ¢de] 74.0%% AAddzm T

5t 9.2%, A7t 6.8%. Aol 4.7% el veby
on, ¥} ngate gl g 2Y F4gel vhv
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150
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il 46 19 52 55 58 61 61 67 70 73 76
! § 5 s 5 Y y ¢ S ' Year
1410 45 18 51 54 57 [31¢] 63 66 59 72 75 80 i
Fig. 2. Year of onset.
Table 5. Vaccinaticn
Group I ] 1 I Toral

Vaccinatlon

Nene 31(93.9%) 78(94.0%) 87(94.5%) 81(95.3%) 277(94.5%)
Salk, incomplete 2(6.1%) 5(6.0% 2( 2.2%) 1€ 1.2%) 10 3.4%)
Salk, complete — - 1 1.1%) 1€ 0.3%)
Sabin, incomplete 2( 2.2%) 3(3.5%) 5( 1.8%)
Sabin, complete 00 %)

Total 33(100%) 83(100% 92(100%) 85(100% 293(100%)

Table 6. Symptoms of onset

B. guixQl X=X D

Group I

Symptom I 1§ Toal 1. &% 0|Me| X2
i o 9/ 0] ] ) ;.‘q_
Fever 19 76 84 103 282(74.0%) 15l ® Qj} 397: :};O’ Zf; iﬁg‘ﬁ t\ﬂgﬂ%z}
Z H
Diarrhea 3 9 13 1 %Gey ) AEEUEeAUel dix A ed ve
7t 25.9%, wzAVG Sig A8 st 20.4%7F
Cough 2 2 7 7 18(4.7%) 5
. o sk T e FxE A weldkbe A FRI,
Vomiting 2 12 7 14 35(9.2%)
: Tk A5 A4e 4% FLHAE FAd A& A F
Convulsion - = 1 2 300.8%) oke}(Table 7, Fi 5
Paralysis 4 3 6 4 174.5% able 7, tigure 5.
2 ¥ s
Total 30 102 181 181 381(100.0%) HAF 4H 4L A 1TAA L6, A 2F 133,

A 3F 1.83], Al 4T 2182 A& /sl FAE
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Table 7 Treatment prior to admission

Group I I I 1) Total
No. of Per cent No. of Per cent No. of Per cent No. of Per cent No. of Per cent
Treatment patients (%) patients (%) patients (%) patients (%) patients (%)
Herb medicine and 3 9.1% 11 13.3% 8 6.1% 8 5.4 30 7.6%
acupunciure
Physical theraphy — 3 3.6% 12 9.1% 10 6.7 25  6.3%
Brace and crutches 3 9.1% 19 22.9% 31 23.5% 28 18.8 81 20.4%
Operation 5 15.1% ‘18 21.7% 39 29.5% 41 27.5 103 25.9%
None 22 66.7% 32 38.5% 42 31.8% 62 41.6 158 39.8%
Total 33 100 % 83 100 % 132 100 % 149 100 % 397 100 %
Group
* 1 ]
60 | e
SRR I < 3
. 00277 1t
! v
40 B
30 ;”:;tq
S & 5
I 5%
..‘ ) ?{/ :"l
N7 %
< AR
AN
i et
Herb medicine P.T. Brace & Operation None
Acupuncture Crutches
Fig. 3. Treatient prior to admission.
Table 8. Number of admissions
Group I 1 I v Total
No. of admissions/No. of patients 142/89 239/159 231/132 305/149 917/529
Average No. of admigcions per Patient 1.6 1.8 2.1 1.7
Table 9. Number of operations
Group I I 1 N Total
No. of operations/No. of patients 42/89 270/159 265/132 313/149 990/529
Average No. of operations per patient 1.6 1.7 2.0 2.1 1.9

2018 BF 17314 4% Aoz vebygei(Tables).
3. &% s8I

FE AL A 1T .63, M2F 173, A33F

2.08, A4F 2132 A3 ¢4 A48 FAL vt
we F 1,939 +44 e o2 vepgr(Table
9).

— 8C1 —



Table 10. Hospitalization

Group I i 1 v Total

Days of Hospitalization/No. of patients 3,097/89  5,899/159 5,787/132 5,937/149  20.720/529

Average days of Hospitalization 34.8 371 43.8 39.8 39.2

Table 11. Number of patients who received treatment

1 | N | N Total
No. of No. of 0. of No. of No. of
patients Percent patients Percent patients Percent patients Percent patients Percent
P.T. only - - 2 1.3 4 3.0 3 2.0 9 1.7
Operation 3 3.4 5 3.1 1 0.8 6 4.0 15 2.8
on Upper Extremity
Operation on Spine 2 2.2 7 4.4 15 11.4 11 7.4 35 6.6
Operation 28 3L.5 42 26. 4 56 42. 4 41 27.5 167 31.6
on Hip and Femur
Operation 30 33.7 5.5 34.6 51 38.6 79 53.0 211 39.9
on Knee and Leg
Operation 73 86.5 129 81.1 115 87.1 123 82.6 440 83.2

on Foot and Ankle

Table 12. Hip deformities

C. 2 g29io) MY U o cHet X2Y ¥

1. X|@2| H¥

No. of patients 24 27 41 33 125 U] EejAlent ¢ v #ae 99, L7%
Percent (%) £€0.3 17.0 31.1 22.1 23.6 ST, AAS Te A {2 2.8%7 {34 4+
€L 6.6%, TS ¥} W FEL 31.6%,

Group I I I N Totul

4. BAUNUYSF %A x4 g L 39.9%, FHd FA
24U $E M1 34.89, M2F 3714, A 3 d ¢ FeL 83.2%A A wekck(Table 11).
F 43.8Y, A4 T 39.842 FFRY T Ao+ ¢ 2. DEES| MY % X2
on g FF 30.2¢ & YUY Aoz delyd ZRPY HYL A g FolA 1259522 o 23.6
(Table 10). %A vetdon o] 3 XY ol 4. 7% H el

Table 12-1. Brekdown of hip deformities

Group I | I ) Total
Deformities Rt. Lt. Total Rt. Lt Total Rt. Lt. Total Rt. Lt Total Rt. Lt Total %
Flexion 3 4 7 4 3 7 9 12 21 7 8 15 23 27 50 4.7
Abduction 0 0 0 1 1 2 1 0 1 0 0 2 1 3 10.3
Ext. Rot. 0 0 0 1 0 1 0 1 1 0 0 0.2
Flex. Add. 0 1 1 0 0 0 1 1 2 0 2 1 4 0.5
Flex. Abd. 6 4 10 4 5 9 5 6 11 7 4 11 22 19 41 3.9
Ext Rot.
Subluxation 5 6 11 6 13 2 14 16 4 5 9 14 30 4 4.1
Dislocation 3 2 1 3 1 1 2 0 7 4 11 L0
Frail 2 1 3 0 2 2 1 0 1 1 1 2 4 4 8 0.8




Ad ST 2Rd $9A T 4.1%, FFHSAS
A4Yel 3.9% For wg wW¥elslzl(Table 12,
Table 12-1).

A9d ¢ee THUY TRA4AHY B 2y
+ sl A& Soutter €401t Campbell €4¢1 A¥
sgod, AT ANEEE Al 1¥5 A 23 A
716 A& Mustard €4, Sharrard €4, Ober-Barr
+4 %ol wel A¥sIgley, A3EHF AM4TAF
{7} o]l 4 & Thomas-Thompson-Straubg4], Thomas-
Thompson-Straub ¥ Ober-Barr $4 €4 5ol @l
A9 $4AE ¥FY ¢ 1€ AGE
G4 A7l 4+ Salter €4, Pemberton €4 %
o] wol A¥sgiot el Saler €4, Chiari
%4 9 Steel €4 Fol el AWsigiz(Table 13,
Table 14, Table 15)

3. S stEINe BN G X2

3 YL A [AY <F 45.2%. A drigton
o]l F FTwYel 14.5% . /1A wkx FTIH US4
"ol 4.6%, EFA YY) 45%2 wg HYd
<4t} (Table 16, Table 16-1).

43 FIHYY Ao du¥ AL ¥
(supracondylar osteotomy)7} 97elo] A A WS,
Yount fasciotomyst 70, =¥ lergthening of
hamstinge] A #¥sigict, A¥F 44 34 (high tibial
osteotomy)t F2 &9 QAN 2 Eel @el A
gEgen, 3007 Adsgic. £XWY A
uhule] @l M £ hamstring tramsfer® A ¥ 3k £
Z2 udlx)o] $2Z(biceps femoris muscle) semiten-
dinosus muscle® FA6] ¢]4 st €40 ol A%
= ol e} (Table 17).

4. T[EL} {X|Q HY AN X2

Z o) A Wy A FAe  83.9%1 4490
depf on o] Fol A4 v iietd(equinovarus)ol A F
29 10.8%, WuArtE(equinocavovarus)el 6.5%,
3] 4ot (equiovalgus)e] 7.8% % vepgist. &4 9
HY.e w29 9FA (clawing of great toe)7} A &

=2 o 25.2% A el giv(Tablels, Tablels-1).

Table 13. Correction of hip deformities by soft
tissue release

" Group
Procedure 1 ¥ 1IN Total
Soutter Op. 11 8 17 13 49
Campbell Op. ¢ 3 9 6 22

No. of patients 24 27 41 33 125

Table 14. Functional stabilization by muscle or
tendon transfers

Group

Procedure I 1 1 § Total
Legg or Dickson 4 2 1 0 7
Legg and Bleck 01 0 O 1
Legg and Mustard 0 1 1 o0 2
Sharrard and Dickson 01 0 0 1
Mustard 6 12 6 5 29
Sharrard 0 4 2 1 7
Legg and Ober-Barr 0 0 1 0 1
Ober-Barr 6 9 7 2 24
Thomas-Thompson-Straub 1 1 12 11 25
Thomas-Thompson-Straub 0 2 4 7 13
and Ober-Barr

No. of patients 24 27 41 33 125

Table 15. Mechanical stabilization by bone surgery

Group

Procedure I T ¥ N Total
Dickson shelf op. 2 1 - — 3
Hip fusion 1 2 — - 3
Valgus osteotomy 3 2 1 — 6
Varus osteotomy - 2 1 - 3
Pemberton osteotomy 10 14 5 — 29
Salter osteotomy 2 410 6 22
Chiari osteotomy ~ — 3 4 7
Double innominate —_ = - 1
osteotomy
Steel’s triple osteotomy - 1 1 3 5
Total hip arthoplasty -—— =1
No. of patients .24 27 41 33 125
Table 19. Deformities of knee and leg
Group I I | | v Total

No. of patients 32 74 61 72 239
Percent (%) 36.0 48.6 46.2 48.3 45.2

A5 4L triple arthrodesis7t 2439, 282%-ll
A Agslo] A FAS 45.9%NA AYsiz Tendo
Achilles lengthening, plantar fasciotomyXE ol Al
93 4golgdsh Aol g ¥ FAZH F-ol 4 € (pe-
roneal tendon transfer to dorsum of foot)e] 1369
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Table 16-1. Breakdown of deformities of knee and leg

Group | 1 | ) Total
Deformities Rt. Lt. Total Rt. Lt Total Rt. Lt Total Rt. Lt. Total Rt. Lt. Total Per cent
Flexion 14 6 20 26 21 47 20 22 42 20 24 44 8 73 153 14.5%
Recurvatum 1 1 1 1 2 0.2%
Varus 1 1 1 01%
Valgus 2 1 3 1 1 3 1 4 0.4%
Flexion-varus 1 1 1 0.1%
Flexion-valgus 4 2 6 9 6 15 6 7 13 7 7 14 26 22 48 4.5%
Recuratum-varus 1 2 0 1 1 0.3%
Recurvatum-valgus 1 1 1 1 1 2 1 5 0.5%
Flexion-Ext. Rot. 1 4 5 2 2 2 4 6 3 10 13 1.2%
Flexion-varus-Ext. Rot.- 1 1 1 1 1.2%
Flexion-valgus-Ext.Rot. 6 4 10 7 9 16 2 7 9 6 8 14 21 28 49 4.6%
Int. Rot. 1 1 1 1 2 2 02%
Subluxation or dislocation 1 1 1 1 2 0.2%
Frail 1 2 3 2 1 3 3 2 5 1 1 2 7 6 13 1.2%
Table 17. Operatinns on knee and leg
Group 1 I X W Total

Procedure ota

Yount fasciotomy 7 14 18 31 70

Supracondylar osteotomy 13 34 31 29 97

Lengthening of hamstings - 4 -2 2 8

High tibial osteotomy 3 9 7 11 30

Hamstring transefer 14 22 19 38 93

No. of patients 32 74 61 72 239

Table 18. Deformities of foot and toes
Group I I I i Total
No. of patients 73 129 118 124 444
Percent (%) 82.0 84.3 89.4 83.2 83.9

2 A kel AYEg o &7 FA]Ful Fol 4% (Ti-
bialic posterior transfer to dorsum foot)E 63# 2
el AR ¥4 o]gd=t(Table 19, Table 20).

5. BX|RE

84x zlolel &P tape #YYoz4 anterior
superior iliac spined] 4 medial malleolus7x & %
7 8} 3 Bell-Thompson spot scanography 2 X %4 7
stg ok, equalization®] RAA o Fo A7 & Gill
and Abott #}4j ¢} + White and Stubbins®] uly] &4}

43t FA g} 82 Qojrt S5 Pl 3979
ZF 38922 10.0%9 AVA ko oem ol dhe A
ol 30%, 2~4cm7t 40.9%, d4dcm o] el
20. 38 el glgle}(Table 21).
Epiphysiodesis® 12.8%2] &zl A Asslglon
femoral lengthening® 3sla]l A4 Al g sigel, 27ld &
HEE Aot AE 295 4 Aol stapling® ¢4l
AN APl Aol FAFL 1WA A& iibial
lengthenings} ol §o] 4} & 5} 2] epiphysiodesis&
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Table 18-1. Breakdown of deformities of foot and toes

I I I Y Total
Rt. Lt. Total Rt. Lt. Total Rt. Lt. Total Rt. Lt. Total Rt. Lt. Total Per cent
Equinus 2 1 3 1 0 1 2 3 5 4 2 6 9 6 15 1.4
Equinovarus 10 8 18 19 20 39 17 16 33 18 16 34 64 60 124 11.7
Equinovalgus 9 8§ 17 10 11 21 12 10 22 13 15 28 44 44 88 8.3
Equinocavus 2 3 5 9 11 20 8 5 13 9 8 17 28 27 55 5.2
Equinocavovarus 4 2 6 11 20 6 14 20 10 9 19 31 34 65 6.1
Equinocavovalqus 1 1 2 2 3 5 1 1 2 4 6 8 14 1.3
Calcaneovarus 1 1 1 1 1 2 2 0.2
Calcaneovalgus 1 3 4 8 6 8 14 3 5 8 14 20 34 3.2
Calcaneccavus 2 1 3 2 2 4 3 1 4 4 3 7 11 7 18 1.7
Calcaneocavovalgus 1 1 3 7 4 2 6 1 1 2 8 17 1.6
Varus 1 2 3 1 1 2 4 0.4
Valgus 1 3 2 5 4 3 7 3 4 7 1 9 2 1.9
Planus 2 2 1 1 2 2 2 3 3 6 0.6
Planovalgus 2 3 3 2 5 3 2 5 3 2 5 10 8 18 1.7
Cavovalgus 1 1 2 2 1 1 2 3 2 5 6 4 10 0.9
Frail 2 2 4 2 1 3 5 8 13 3 6 9 12 17 29 2.7
Metatarsus adduactus 1 1 2 3 5 4 8 12 5 2 7 11 14 25 2.4
Metatarsus primus 1 2 3 3 3 4 2 6 0.6
adductus
Metatarsus primus 1 1 2 1 1 2 0.2
equinous
Clawing4 of big toe 12 9 21 41 49 90 36 28 64 48 44 92 137 130 267 25.2
Clawing of 2,3,4 toes 3 4 7 4 12 6 6 12 6 7 13 23 21 44 4.2
Hammar toe 1 2 1 2 5 1 6 0.6
Hallux valgus 1 1 3 7 2 1 3 2 5 9 7 16 1.5
Table 19. Stabilization of foot and ankle
Procedure Group I I | | I\ Total
Triple arthrodesis 23 69 103 97 282
T.A.L. 16 49 52 59 176
Plantar fasciotomy 12 38 41 57 148
Ankle fusion 2 6 3 5 16
Pantalar arthrodesis 2 - 1 4
Green-Grice op. 6 12 9 11 38
Turco’s posteromedial release - 1 3 4 8
First metatarsal osteotomy 1 7 3 16
Midtarsal fusion - — — 2
Jones' op. (include modified Jones' op.) 21 81 69 72 243
No. of patients 73 129 118 124 444
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Table 20. Tendon transfers on foot

Group

Procedure 1 1 1 N Total
Tibialis posterior transfer to dorsum 23 17 19 63
Tibialis anterior transfer to dorsum 2 9 3 4 18
Peronei transfer to dorsum 12 40 48 36 136
Hibb’s op. 7 20 14 12 53
Peronei to os calcis 4 6 4 9 23
Flex. Hall. to os calcis 1 — 4
No. of patients 73 129 118 124 444
Table 21. Leg length inequality
Group 1 | | 1 N Total
Shortening Rt. Lt. Total Rt. Lt. Total Rt. Lt. Total Rt. Lt. Total Rt. Lt. Total Percent
Same 13 6 10 38  10.0%
Less than 2cm 10 12 13 16 29 18 8 26 20 15 35 61 51112 29.6%
2—4cm 39 5 20 15 35 34 23 57 37 16 53 94 59153 40.4%
Over 4cm 1 2 4 6 15 14 29 20 17 37 38 38 76 20.0%
Total 83 118 135 379 100.0%
Table 22. Leg length equalization
Procedure Group I 1 | 1) Total
Stapling — — - 4
Epiphysiodesis 8 10 18 12 48
Femoral shortening — 6 7 22
Femoral lengthening — 1 — 3
Tibial lengthening and epiphysiodosis 1 - — — 1
No. of paiients 43 83 118 135 397
Table 23. Deformities of spine
- Group
Deformity [ I | 1) Total
Scoliosis 6/42*% 7/88* 15/132* 20/149* 48/411* 11.6%
Kyphoscoliosis /42 3/88 8/132 6/149 19/411 4.6%
Lordorsis — 3/88 7/132 4/149 14/411 3.4%
Total 8/42 13/88 30/132 30/149 81/411 19.7%

* Number of patients whose spinal deformities were confirmed by records.

4 4] 3l o} (Table 22).
6. Mxol guto] HY 9l x|

1o wye AR WAL 41199 F=AF 19.7

%4 vebd gl v o] 5 4 441k (scoliosis) 7} 11.
6% % el ol At wstn AR EZ TS (kyphos-

— 8C6 —

coliosis) & 4.5%, HFFFF (lordosis) &= 3.3%014



o} (Table 23). F4AA4x @Y 7.0%614 veby
93} (Table 24).

vhe] 4 A F9 Fq7d 244 2 8o QoA lumbodo-
rsal fasciotomy® 1697+ A#sgie= Harrington
instrument& °] 4% H3:FYggeL 20307 MY
HA o] FHA W& Pt aY¢ A= 59
7} =g} (Table 25).

7. AX|e] HEYI X2

A28 Y& el fate 2| K4 AR 4119
% 159, 3.6%% °1%, AR ©F, €44 vFst
0.8%, #3%48 TF] 0.6%, TAEF 0.6% T2
vebyte} (Table 26). A9R 42 frailg A4y
Age ARAA 44 (shoulder fusion)o)6#, Saha
4o 1l A v gloew Fxa FTHF2Y vhud
W8 Steindler flexorplastys} 531, ¥4 %E 2144
(steronocleidomasoid muscle transfer)7} 14 A8 5

Table 24. Pelvic obliquity

I | | \} Total

Pelvic obliiquity 4/42* 6/88* 9/132 10/149* 29/411* (7.0%)
* Number of patients whose pelvic obliquities were confirmed by records.

Table 25. Operations for spinal deformity and pelvic obliquity

Grou
Procedure P 1 | 1 N Total
Lumbodorsal fasciotomy 2 5 7 2 16
Posterior fusion 2 - - - 2
Posterior fusion with Harrington instrument 2 3 8 21
Lumbodoreal fasciotomy and posterior fusion — — 2 5

Table 26. Deformities of upper extremity
Group I )| 1 N Total
Deformity Rt. Lt. Total Rt. Lt. Total Rt. Lt. Total Rt. Lt. Total Rt. Lt. Total Percent
Subluxation or 1 1 2 1 2 3 1. 1 3 3 6 0.8%
dislocation
Elbow flexion 1 1 2 1 . 2 2 . 5 0.6%
Wrist flexion . . . 1 1 2 1 1 1 1 2 4 0.5%
Thumb flexion 1 . 1 1 . 1 2 0.3%
Thumb adduction . 1 1 . 1 1 . 2 0.3%
Finger felxion 1 1 2 1 2 3 2 3 5 0.6%
Tabl 27. Operations on upper extremity

Grou,
Procedure P I 1 I v Total
Shoulder fusion 2 3 - 1 6
Saha op. - 1 - — 1
Steindler flexorplasty 3 1 - 1 5
Sternocleidomastoid muscle transfer — - 1 — 1
Wrist fusion 1 2 - - 3
Opponensplasty —_ — 1 1 2
Ist carpometacarpal fusion — — 1 - 1
Adductor pollicis tenotomy - — 1 - 1
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FPreoperat.ive Pestoperative
No. of Patients Patient Status No. of Patients
3 E Cannat sit § 1
7 E Cannat stand g 4
2 E Cannat walk o
- OIS N e ™t NN NN\
25 m Walk with crutches m 17
RS S -
N ~ -
N l\ \ \\ Tﬁ:;:ge to severe N\\\ \ \ .
NN N wiia Hmeing T N
18 m Normal walk m 27
346 Total 312

Fig. 4. End results.

gles &%53H §¢¢ (wrist fusicn)o] 3al,
nensplasty® 28 7lE} lst carpometacarpal fusion,

adductor pollicis tenotomy 5= A # 5} gl v} (Table27).

D. xig & @

A8 Ae g€ ¢ € At A2 Ad 39
A 1Moz Egn 4 4+ g+ a4 A8A 7949
A 4doez(elFdlE g€ & Yt A 34 =Y
95 2FE & AY S ¢ vy gAAE A
A 41.3%A4 € F& 2279 Hig 48R
AU B¢ slgoe 348 Aoes 2450 25%2F
< A3E 2qc. e 22U E AL A @
e 16.2%9 A 26.6% 2 S st A A B
B BAE 26.6%0A 2% 2 F7gE Jebhdo] Bl
=8 Al ql g whg st (Fig. 4).

% % 0@

TFoll el A8 Lolelulgats WY I FaF
19500 Fubve we fast Lt 1960w Ay
7R A% F 1,0009 o] A4 a3, 22 JSalk
vaccines} Sabin vaccine$] RFo.2 196485 & W
Agte FAY FLFE o Fo] ol Mt P2y
Tgol A% F 109 viubellzpx olzA Hwe, 2
2} ol § F2 1950x 0 o 1960 o LA gt &=}
FiAolel Al A Aol AP EE A3Y F

oppo-

teozx & EA5 okd 4 ok gy F(1980)
o] gt Aotutul F4F H3AL A AN B4 TF
o) of 33.2% & AAz NN E o}A % A
BE AAME 2Af8 Yol AFH oz <& 267
22 3480, deta Loluhv] X §4E At W
EA 5 AAH Exbfotdl g BAlS oA AT A}
FTAL A Bl gom K3 o] F o 3o
olAl Arldl Aol ddSolate AL zatsiw
T AYel A SgrAAHe $4H Wt o]
ok 3},

U = Ao AF v m Arldl & gk
7t 9Fe ey A AFHAHn g FHqu
Clifford (1948)°", = (1957)%, % 9 2(1962)%, &
9 f1972)%0 Fo] N IE wpRE Fole
g Aoz Jelgod gl #2bY Auie $e
vehe] $iraql F54, 434 GdAd o % A
gz 334

d4dA el s F7hE £ F409 1963 2H
1968139 10. 74l ol A 1978w ¥-] 19800 8} 17.84] 28
A S AL duAFY A (8= A g9
T A& dste F AxY Aol

YAk 1~24 7t 45.8%, 54 ©l=ke] 97.6%
¥ AAY v}, ole AT F2 14 vinky wdadn
3 FFAHE 1~24 4ol F2 WP E L
(1957)%, £(1959)%, & % &(1965)%, 2(1959)'®,
B F970", & ¥ AT T nmel ¢

el of
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Lila

Wy Fg WA g F32AL M.5%929 AFE
15 o] 4 wre vk 5.5%5 o™ 2FolE 4A A
ZAE 190l Tiso] dgist. Laugmuir (1960)&
Salk vaccine %o £ 10~20%0] A oAty v
o ol B R FAI70) & FAY ok 3L 4%AA, B
o AR(1972)20 & 5.6%A A Fe 7AYol A=
2 #glel, Aotubul o WhA Fol 100%4 Aoyl o
e 8 4 gdue AL Z4sn® o] Ak F92
= % Aopubuld o|@H T 2 FAish, Th],
252e 94 Ad0E 2o gAMewE delde
wh R frobe] it WA FY "Hade AMIAde
upe] e},

29 A 2E WA ((74%), A @7%) B9 4
A7 ZA 8 FEO.2%), A46.8%) T L3714
247 5 A SAEH ok oy raHHHM
gk, old Z4lE sHAl Folvd debl A kg
Agoz oAHN Yot ALE AA #& ol
old ZAl7k vElubwl e o] W& d4H 2E A
o] F-& Aeolr.

27 o]A 8 ABEE $¢0 25.9%2 7t wevt
% 8 2016632, @ % HATDW T WY 4y
o] 74 Wehe A8 masl AAHEW olE A
A Zolst Agistmdolzte HF5 salel wel
gy ozt AL

Jsl4E HJF 276 1534 T 2.1812 F
stsle] 7 1.73] olgieh. FENFE Mk £2R
19518 44¢¢ $e Aoz Jeigeh JHdFe 3
F 39.29 2 Jergcl olel @ AL Lobvhul F&
zo 2o% B4 WYs olelg gV eR F
ulorer 1519 4, 18 Fetoze Aust £
Fobed S 94 24Y HEYLdF 15749
Bk 2w ol4to] el PP HEFYULSF 26.5
g welx 71 Aoz velidek oldl s F FUF
2 A2 77 2agckd Selvetd ® w4 F4
919 crippled children’s hospitalst ®+%=8 a4
A4 iFste Aoled Al

e Wye P29 23.6%6 A Vel I
Yol 4.7% 2 7HA Hch 94 EF 4.1%2 v
et ol & Elra o A Aelst AEE] ol
Bal gTo) g AFe] A2 hEd dgHn
Yk, AAEL & % FUIE7] HEY 2HA
G xd] W LFo AAsYS. 2ddd AT &
B 2rd e T3 ¥4+ T shelf operation
4 de Agstdey 2%E A A ETed o

A Sz A4 g A £ Salier €43 ol Eo]
Pemberion €4 ¢ %ol A-43519 o Ze)o &= Salter
445} o] ¥o] Chiari €4, Steel €4, dcudle inno-
miate ocsteciomyX. A & b e}HHIL MG 9 2
AAE2E 27 d & iliopsoasE o] 47 Mustard¢4l,
Sharrard €4l ¢] ko] o] &5gl o €3 FTF ZY 4
okzte Al e =u2 e ¥ 3o £3 Thomas-
Thompson-Straub % Ober-Barr ¢4 €402 94
29 A ¢ AR L =g HH

<349 WYL A Fx 45. 2% A elgte
2y, TN Y, I Y Fo] A
w.& wW3ql 8} o] & iliotibial band® F&e] <xa
g Wy T G¥E F Aelzsl 44 <3
T3P Ao I xY3lgor F=
S8 FH 4o 4ESHGSY. o]« iliotibial bande)
T4 Yount €4 98} FA4 =ZAdgct. Ha-
mstring transfery &7l olal E3 4 F¢¢ 7
el R gz Agsdod 12 F2 T5EH o
Bol AT €34 +F Y9 5L gy A
&gl o,

Z3e g Wy & AEI] YA triple art-
hrodesis7} el A8 =gl evl 2 Hokex wiol &
o] Agdgen 2439, 282F 02 A AL 45 9%ol
A Aol Leprtul A 8e S ALl E F4L
T FEd & Y FEgee,

A L5 A g2 90%dAA delged 25
2cm ol 422 Sgo] 2y Wl Aol H& P2t 90.4%
£ 2AA g ol FNAE dom o)A E Aol E W
Hale 20.0% v S, 4AY FEL ol ¥F2.4%
nro] whokw] skAl el 3418 wH3Y F& FTA 4
9 A dRgstd ZYFES 2F g,

3o HYo g4 =t F5 fAe 483,
11.6%9l8r o1 % 279 vl st F4§ie, 214
+ Harringion insirument& o] 44 Fu-§¢<¢& 4
gz Yo e A% 2FEE A FEEE 83
A e AEClgd. 2z TRAAE 7.0%404
elytod o] EL At A% T Tz2H HF &
3¢ st AY nade] AWy s
o] F vy A Lot A 4] FANH wFE
7t A AR A Fsl AR s AN
Fo] dH e AL o 2aFE FLile AHdE
tt<44 Lumbodorsal fasciotomy® Al # gtgjrt. =&
Harrington instrument& o) §% ¥4§¢¢sd o¥
o] ¥47 A § Lumbodorsal fasciotemy® =A3l3
sacral barg A4% @ 2 58 YA,
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A28 ol vl =go 159, 3.6%elH o] F
AR F44 531 5 ¢ W Hw)
Agstdos ARAddA 1989 Sahad JAZAAE
g FRAA A 549 Steinler's flexorplastys} 1s

. &4 & 0] 4 ¢ (sternocleidomastoid mucle tran-
sfer)e] A1 =lgle~ o4& 2449 Opponensplasty
2ol Ay,

# 1
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74 187 U4 A8 53658 Lotnlul /S &
2§ A7 02 4FOoR e YEAFH YA R4
€ 5 A A ohgs Ze A3 A9
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2. A FAYL A 1F 10.74 A 2F 14.24 A
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7. 2718 A BE $A4Y 60.2%7 ABE UL
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Az FEE VL F33e Bl ¢, AT T4
4 = A AU

8. FEYHANFE 1.78, HEredTFE 1.98 ¥
T 49499 39.2¢ ol gls

9. A Hye A FAF 23.6%04 udelvdzm
2 F F3uYel .7%2 AR gt A% ¢
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4], Salter 4], Chiari ¥4, Steel €40°] wo] 4

=4l
10. €32 9 4y "y A FA9 45 2%
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olglvt. TIWYlE F2 A3F AFE, AAHY

dl+ Yount €4, AEAAHYdE HFIHNEAF
o] o] AP g,

1. 5 94 FA9 "yge A @29 83.9%AA4 %
Epgtes o] F WutulFo| 6.5%, AdkulFHe] 7.8% %
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13. 34 dy 2 19.7%9 A4 detgted
olF X F&FuFe] 11.6%7 =5 A wuck. B
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