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Awareness to Developmental Dislocation of the Hip :
Survey among New Mothers

Yoshiteru Kawasaki, M. D.
Department of Orthopedics Surgery, Tokushima Red Cross Hospital

The incidence of developmental dislocation of the hip (DDH)in neonates. and the indications for
surgery, have been remarkably reduced with the usage of baby diapers and baby clothing that can
be changed without changing the naturally flexed legs. However use of a baby sling that pushes the
legs together in extension and adduction are recently becoming popular, leading to an increased
risk to DDH. Here we report results from a survey to 150 new mothers on DDH and associated risk
factors. There was general unawareness about the importance to keep the baby's legs in a naturally
flexed position to avoid DDII. Only 21% of the new mothers were aware of the wrong use of baby
slings. Results suggest that midwives and obstetricians could play a role in advising new mothers
on ways to prevent DDII in babies.
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Freeze Treatment of Excised Sarcoma-Bearing Limb for Autograft
Reconstruction in Children

Shinji Miwa, M. D., et al.

Department of Orthopaedic Surgery, Kanazawa University Graduate School of Medical Science

With recent advances in chemotherapy, limb salvage surgery is now practical for children with
sarcoma. Ilere we report the outcomes after limb reconstruction using the tumor-bearing autograft
treated with liquid nitrogen. The purpose of this study was to evaluate the outcomes and any
complications from reconstruction using freeze-treated autograft for pediatric bone sarcoma. A
total of 31 patients(involving 15 male and 16 female) were treated. Their mean age at operation
was 14.5 years (range from 7 to 20 years), and the mean follow-up duration was 44.7 months
(range from 6 to 148 months). The operative technique was en bloc excision of the tumor.
curettage of the tumor. incubation in liquid nitrogen for 20 minutes, thawing at room temperature
for 15 minutes and then in distilled water for a further 10 minutes, and internal fixation using
intermedullary nails, plate or composite use of prosthetic replacement. A total of 11 patients died
during follow—up. 4 patients were alive with disease, and the other 16 remained free from disease.
Their mean International Society for Limb Salvage score at final follow-up was 91.7% (range from
30 to 100%). Complications occurred in 9 patients- including a fracture in 4 patients(12.9%). a
deepinfection in 3 patients(9.7%), and local recurrence in 2 patients(6.5%). Reconstruction using
freeze-treated autograft has the advantages of simplicity. available bone stock, perfect fit. short
operative duration. sufficient biomechanical strength. osteoinduction, osteoconduction, and
cryoimmunological activity. We concluded that freeze treating the sarcoma-bearing autograft,
using liquid nitrogen, was an efficient and effective treatment for treatment and reconstruction for
pediatric bone sarcoma.
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Indication of Soft-Tissue Release for Spastic Hip in Cerebral Palsy

Shohei Matsubayashi, Masahide Ikema, Yoshikazu Ninomiya, Kazumasa Yamaguchi

Department of Orthopedic Surgery. Nagasaki Prefectural Center of Medicine and Welfare for Children

Hisayoshi Kondo

Biostatistics Section, Division of Scientific Data Registry, Atomic Bomb Disease Institute Nagasaki University

Graduate School of Biomeclical Science

Abstract : This study set out to determine the indicationsforsoft-tissue release to treat a spastic
hip in cerebral palsy. A total of 77 patients involving 154 hips were enrolled to receive soft-tissue
release for spastic hip. Their mean age at operation was 6.2 years, and the mean follow-up duration
was 9.3 years. We recorded the migration index (MI) on anteroposterior radiographs during
follow-up. The patients were divided into two groups based on age at operation as<5 years and>5
years. The hip was defined as severe where the preoperative MI was=60%. and the treatment was
defined as a failure where the MI at final follow-up was=60%. The correlation coefficient was 0.22
(N. S) between pre-operative MI and final follow-up MI in the group<5 years. None of the 8
severe hips showed treatment failure in the group<5 years. The correlation coefficient was 0.60(p
<0.01) between pre-operative MI and final follow-up MI in the group=5 years. Eight of 19 severe
hips showed treatment failure in the group=5 years, These findings suggest that soft-tissue

release is indicated for all patients<5 years of age at operation (with or without severe hip). and

there are no indications for only soft-tissue release for severe hip in the group=5 years.

Introduction

In children with cerebral palsy, the hip has no
dislocation at birth, but subluxation and disloca-
tion then develop due to spasticity and contrac-
ture in the muscles around the hip.

The greatest risk to dislocation occurs during
middle childhood ages (range form 4 to 12
years) 2 1t has been suggested that an untreated
dislocation would likely become painful in the
natural course. Therefore, spastic muscles should

be lengthened to prevent the development of

deformity. The success of soft-tissue release is
closely related to the degree of subluxation at the
time of the surgery”. And the better outcomes
were observed in younger patients at the time of

"9 We have used soft-tissue release

the surgery
as a treatment for ‘scissors posture, subluxa-
tion and for dislocation of the hip. Here we report
the outcoimes after soft-tissue release for hip in

patients with cerebral palsy.
Aim

This study set out to determine the indications

Key words : cerebral palsy (4

ERRET), hip dislocation (BB, soft-tissue release CIGEBHRAEATEEAMT)
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for soft-tissue release to treat spastic hip in

cerebral palsy.
Subjects and Methods

Between 1980 and 2005, a total of 154 hips in 77
patients were enrolled to receive soft-tissue
release for spastic hip in our institution. The
mean age at surgery was 6.2 years(range 2.4
years to 11.9 years). The mean follow-up
duration was 9.3 years (range 5 years to 29.3
years). Follow-up included migration index (MI)
on anteroposterior radiograph. The MI is calculat-
ed by dividing the width of the uncovered
femoral head by the total width of the femoral
head®. This measurement is made by drawing
Hilgenreiner's line horizontally, then Perkins’ line
vertically, and then expressing the amount of the

femoral head lateral to Perkins' line as a

12

percentage of the total width of the femoral head
multiplied by 100”. Hips were divided into two
groups based onage at surgery (<5 years and>5
years). A hip was defined as severe if the pre-
operative MI was =60%. Furthermore. treatment
was defined as a failure if final follow-up showed
a MI=60%. We do not define the index proce-
dure to be a failure if the hip required a repeat
soft-tissue release”. But hips that required bone
surgery and femoral head resection are defined to
become failure, we used the previous MI before
bone surgery and femoral head resection.

A correlation analysis by the Pearson product
correlation method was performed to evaluate
the relationships between pre-operative MI and
final follow-up MI in each age group.

In soft-tissue release, the adductor longus

tendon was lengthened near its origin, and the
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Table 1
Results of repeat soft-tissue release
S. R © Soft-tissue release, Not
F. R : Femoral head resection Severe
N. F : Not failure
F : failure

Severe

lhip— F —F
1 hip—— N.F S R F.R

2 hips —— N.F
S R

gracilis is transected from its origin. The proxi-
mal hamstrings (semimembranosus, semitendino-
sus and biceps tendon) are fractionally length-
ened near the ischium. The rectus femoris is z-
lengthened near its origin. The iliopsoas tendon is
released near the lesser trochanter. Release of the
ilio-femoral and pecto-femoral ligaments or
capulotomy is added if the hip cannot extend
beyond —20°. The distal hamstrings are fraction-
ally lengthened. We then applied two long-leg
casts with an abduction bar for 3 weeks, and two

long-leg braces for the next 6 months.
Results

The operations were mainly performed from 4
to 5 years (Fig.1). There was a positive correla-
tion (r =0.95. p<0.01) between pre-operative MI
and final follow-up MI (Fig.2). There was no
significant correlation (r=0.22, p=0.13) between

pre-operative MI and final follow-up MI in the

group<5 years. None of the 8 severe hips
showed treatment failure in the group<5 years.
There was a positive correlation (r=0.60, p<
0.01) between pre-operative MI and final follow-
up MI in the group =5 years. Eight of 19 severe
hips showed treatment failure in the group=5
years (Fig. 3).

There were twelve hips that had repeat soft-
tissue release (Table 1). And there was one hip
that had repeat soft-tissue release and femoral
shortening. This case was severe and=5 years,

and became failure.
Discussion

The success of soft-tissue release is closely
related to the degree of subluxation at the time of
the surgery (Fig. 2). Cornell et alfound that all
hips with an MI >60% failed. So we defined that
a hip was severe if the pre-operative MI was=
60%.
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Miller et al” found that all hips with severe
subluxation (a migration percentage of=61%)
progressed to dislocation regardless of the age of
the patient. So we defined treatment as a failure if
final follow-up showed a MI=>60%.

Reimers” observed a better outcome in the
patients who were four years of age or less at the

Y reported a

time of the surgery. Onimus et al
good results in eleven of twelve patients who had
undergone surgery before the age of four years.
In this report, there were no correlations between
pre-operative MI and final follow-up MI in the
group<5 years. Furthermore, none of the 8
severe hips failed in this group. These data
showed that there is an indication of soft-tissue
release in this group, regardless of pre-operative
MI.

Presedo et al® reported that soft-tissue release
are seldom indicated if there is severe subluxa-
tion or dislocation (defined as a migration percent-
age>60%). Flynn et al” reported that bone
surgery is indicated for children 4 years of age or
older who have severe subluxation(MI >60%) or
dislocation. In this report, there was a correlation
between pre-operative MI and final follow—-up MI
in the group=5 years. Moreover, eight of 19
severe hips became failure in this group. These
data showed that there is no indication of only
soft-tissue release for severe hip in this group.
The bone surgery is needed at the time of the

surgery or in the future. However soft-tissue

14

release may be appropriate in some cases who
have multiple medical problems or have poor

bone sock.
Conclusion

Soft-tissue release to treat spastic hip is
indicated in the group<5 years regardless of MI.
However, there are no indications for only soft-
tissue release for severe hip in the group=5

years.
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Pre- and Post-Operative Shoulder Balance in Idiopathic Scoliosis

during Adolescence

Ichiro Kikkawa, M. D., et al.
Department of Pediatric Orthopedics. Jichi Children’'s Medical Center Tochigi

We report the correlation between the coronal curve pattern and pre- and post-operative
shoulder balance in 30 adolescents with idiopathic scoliosis (AIS). Their mean age at operation was
16 years. Surgical treatment involved rod rotation maneuver through a posterior approach. The
mean number of intervertebral discs treated was 10.4 discs. The curve pattern of the coronal
spinal deformity was determined according to King-Moe's Classification. The indices evaluated
included shoulder balance and Tl tilt. radiographic shoulder height (RIIS) and clavicle angle (CA)on
total spinal AP radiographs in the standing position. These indices were measured preoperatively
and at 1 month postoperatively. Preoperatively the most frequent shoulder balance was lower left
shoulder in 18 patients(60%) and all these showed Type 2 curve pattern. Postoperatively the most
frequent shoulder balance was upper left shoulder in 15 patients (50%). and most of these were
Type 3 or Type 5 curve pattern. Although T1 tilt, RIIS and CA each changed significantly, these
findings suggest that the results in shoulder balance were best correlated with RIS and with CA.
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Rett Syndrome : Orthopaedic Issues

Tomotaro Torii, M. D., et al.
Department of Orthopaedic Surgery, Hokkaido Asahikawa Habilitation Centre
For Disabled Children

Rett syndrome is a progressive encephalopathy in females that appears in early childhood. with
characteristic appearance and wringing of the hands. Here we report the orthopaedic
characteristics in 26 patients examined at a mean age of 20 years 10 months(range from 3 to 47
years). Scoliosis had developed in most patients until the age of 17 years. and did not progress
thereafter. There was scoliosis in 20 patients(77%). Scoliosis was not correlated with unassisted
gait, but was correlated (p=0.0219) with ability to sit unassisted. There were 11 patients who could
walk unassisted. and 2 of these 11 could not sit without help. There were 2 patients with a
dysplastic hip. The older patients tended to present severe joint contracture. There were 2 patients
who had received surgery for equinus ; -one could walk unassisted postoperatively, and the other
showed improvement in gait. While Rett syndrome is a neurodevelopmental disorder, surgery for
equinus can bring clinical improvement.

27



Fl/2456 (J Jpn Ped Orthop Ass) 22(1) : 28-33. 2013.

P 1 PR s B 6 ot 1 4 184 DA BE D AT

R LR R AT B9 B
oA B OE-E M OE SR B oE

% BERE I B H It

(/=e

5

B B N IRBIEIBIE 255 L - B OMBAEDMET ICDw» T L 72 xR 2000~
2009 £F1Z e IR D IR BEIBEE - TRIBE N % USRI ARG IRIMR: 2 > b o — L Tl + LN
T2+ RIEREAZ Y BB D) O i CHERE L 72 37 B DA, itk 1 4ELA LT AEDREB 2 8M5 L 7 12 T

%, IRBUETHE G DENGIE 4 7% 8 > A~14 iR 7 2 H CTE¥ 8 1% 10 2 H), ERIGIRKIE 1 {E~8 4E 9
WHCFE2E N H)TH o7, IFROMEETEIEE R, FI 10° UL DMETT 2 2UlHETTRE,
5~9° ZRRIFMETIE, 5° ARMiZ JEEITRE L LAz, RUIGETTREE 5 61, REFRGETTHE 1 6, JBETRH
6 Bl Cd o7, RUIGETTIE L IBETTE 2 RS 2 &, RUIGETTRHE IRIMEMHE GG OFERSEEICR

<, Cobb fi1 H K Z AN &H - 7-.

ZL®IC

I JFRIZE D B PA BT I 1 B AE 2 BT T 5 2 &
P ENTV3, L Lads, Ik
BASIEF 2 2485 L 7 BB TEDS 200U ETT L 72
A 15l % BOBIRRSR L 72, 2 ¢, YRR o) BY i
i % 418 L - B OB AEDGEITIC DWW TAE L
TDTRET 5.

MRBLUHE

2000 4E~2009 442 H1 R HrOGE <L RRBLI D
5] £ It 1 - WIBE IS X L orthopaedic selective
spasticity-control surgery (OSSCS) + BLIALMNELTE
(OR) + KBEFRAZNE Y D i (DVO) T L
73T HlD S L, Witk 1 L LB DR % 6
L 26126 R e L7, IRPBEEEE BEIR 0D £l
48 A~ KT A CE¥H 8% 10 20 ),
BRI E 1 FE~8 S 9 2 A (¥ 2 £ 11 » H)

Thot. BETERRBLD & 4 73 10 Hil, 24k +
77 b=+ 16, (CEIRE ] B, B\REEE gross
motor function classification system (GMFCS) L
SAN 1B, LAV ILBITh-o 7.

fiif% 1~2 £ D Cobb A DEFTHMEL (°/4F) % K
iz, FI210° M LT % 2UGETTRE, 5~9° %
TRORESTHE, 5Kz IRMETHEE L, & RERIC
BIREDVEAT IS S 2 RFICED A S N DA
L7z, IR L ETE, BEASEIRIR O FE G, 4%
80D Cobb A, lIE A — 7 D/RY —>, X v —
H— 7 DAL, A IBEET S B B BB &
& D &, windblown hip deformity (& 1F 3
ThEomE LMEDmE, SERREI (Y, HE
WD THETH 3.

Bw R

KRBT DA AE O FT X 0~24° /4
(Y 8.7°/5E) T dH -1, 10° /5L o 2HGEST

Key words : cerebral palsy (liME:#£#8), dislocation of the hip (BB F1),  scoliosis (175 4i)

RS 0 T 811-0119 i ELHI B = %k 7 e 4-2-1
2B K24 F2H2H

28

SR REBOCEEIEI R AEE ®EE(092)962-2231



x 1. 20UGMEF T 5 il
| ol ave—| mEme | Floms e
| ke | g | A— 7o b | seta o
I y_s, | ATTO| WEoRE | WEOHE | KGEDHEN | Mt | 8
No fFHﬁ Cobb Ry — 5 BMEFT Y
' 0 CTTE wn | OVIBED | (windblown) W el
1| 711 58 12° gL | i b s WEEIAS | SoneET | e 13°/4F
sy {25 o)
2 | 811 »H 32° UV | KHE — — IOREET [ 23°/4
91 8 A
3 | 118400 40° AN IeE s PIEMAS | K E £ T g 17° /4
s o 5o g
4 | 128 4mR 38° Sy | = PYE s i g 13°/4F
147 4 221 25,
5 | 145728 116° g7 k(e JBEEI A3 WmflAs AhiE AHE 24° /4
s iz
£ 2. FEGOELTE 1 )
.y P ol ave—| meEme | FEoms e
SEB | REE g4 tG /D | H—TD N . _ PEskA
| WREND AT a—70 | wmons | wroms | smEvien | W) il
B | OIED | (windblown) it
6 | 1047 5H g F7N | e | e PE S T g 6°/%F
s o s iy
& £ 3. JBETRE6
p sy | xve—| mEmE | Tlomx e ]
W | s | srgRio | A — 7 : " i . 3 e
| | BERIO | 2770 | =70 | maons | waoms | sanien | mavwn | paiees
; Hfi (K BEED) | (windblown) R
7 | 418 mH R | s | I L - Wi £ © g 3
5% 8 72
8 | 4102 8 g7 | I = — SoneET| W 0° /4F
5% 8 72
9 | 56mHA 35° gL | ke W s P g A 0°/4F
5 025
10 | 7H5 50 A0 g7 | e = = JoxeEc| W 3°/4F
8% 37 A
11 | 8454 12° Sy | e e s IS g Fh 2 /4
s g Iz
12 | 107 5A 30° Suy | AE | BN WG s g g 2° /4
e s g
BEE 5B (R 1), 5~9° /4 DREMRIMEFTIEE 1 45 (3R ¥ 21°) T, BEEIIR D 5725 (Mann-Whitney

2), S°/HERMDILETRHE 66 (£ 3) TH o7

BUBLERTIE L Jl:JfEﬁ'l’-‘r-“c‘1ﬁlJ BHEDAEATI T
BIET2IBT 5 & (R 4), ISR b

SOUGETTRE 7 8% 11 22 A~14 3% 7 2 F CFH¥ 11 %
45 0), JEETRE AR 8 2 A~10 % 7 2 H (15
6% 9 H) "C"ﬁ%;"‘:fﬁ% - 7z (Mann-Whitney
test; p= .0285). IXPHEI% 1 Cobb fiid 2uM
HEATRE 12~116° (119 48°), JEHEFTIE 12~35° (O

test; p= .1099), 2UILEFTREASK Z LB TH -
7o, IBEFTRE 6 Bl 9 & 2 Bl ¢l BIEi G IC B
HEXMERELTCOEDPS7DT, L, 20
T=8 D> COAUIEEZELZ AU Tt H
5,

MZEH—T DY —FiMiEE S v LA —
TETTNA=THBREL Ly IV h—7
DL L, X2 v —H— T DEGLIEZIEE & & I8

29



RAGEFTHE 5 51

JEMERTRE 6 141

I AE I SEI

71l > H~14m 7 H»H

4% 8 HA~101% 7 1> H

g1k 4 9 H Y60 9 HH
%4480 > Cobb f 12°~116° 12°~35°
T 48° T 21°
H—T DY — v 31 D AIRE ]
7L 26 g7 3

AT X —H— T DAL

MWkt 141
lnete 1 151
IeHE 3 61

ik 2 )
IRaIEHE 1 ]
I 34

IBEE &S o i) 2
(R fseE)

IBEFT 2SI ) 3 )

IBEFA A I I 2 )
I FAf A A 1 1

ThiomE & ME o &
(windblown)

PER A3 025 (M1 3 451
(At ST 25 Tl 1 f&lJ

VA IS DZE 14 2 41
VA 95 I ) 1 1

R fiET) doxd 2l 5244 2
rE 14 wiE 16l
g 2 4 g 3
fia v iig s [fig 2 4 nffig 2 f51
i 3 1 e 4 151

% 4
SE T & LTI Lokt

1.
a - 11% 4 0%,
A AR o 25
D11 % 4 7 FIRE,

b, c

d,

30

e © fql% Pyt %

ZUBGIES T (REH No. 3),
windblown hip deformity 2354 &4, £l ZNiis,

Mz

7HhHA 2L 2H),

RO,
FARIEIEE LT 2 RAZEZ VIR,

I H B TIRE 1 MalgEAE OSSCS %58 L 7z,

SRR, GMEC L <LV (1 ) Afig
FEN ML L,

IV A5 0 AT ST A 0> 40° D

(E%S%m+m©+%amﬁﬁﬂW&mc¥ﬁLf i 1 4

IR D RO PEF B AT 7553, 2503 81° 1T, £a K



2. SUBGEFTIECIER] No.4), EVEPURREL, GMFCS L XLV (55K D ASfE)
a :12% 4 2> A, windblown hip deformity 75& & 41, #3340k, ZeiZMiiE L,

FREC AT I O IS 2 G e 72

b, ¢ :12% 4 22 AR, EBBET IS L, AR, F T
N RAAL Z190IkTH > 72, IIEHE AT 38° DI E %GB 7-.

d, e : EIRIAMIIC OSSCS+OR+DVO %1127z, itk 2 43 2>)1 (14 i 4 »»
H), g Rt [ 7228, B i o 72 o457 N R L CBiE

L, S 46° 18T L7,

f, g £k OSSCS+OR+DVO, ERBBREHE Z1r>7. itk 1 4255 H (15
%9 DAY, Wl E bR RF7AS, METEI 66° 10HET T, £ RIEF

PET ( EHE OSSCS & L7z,

HE - WOIEHEDSS oo 7=, KBRS BT 5 I
LA & AN D i) & DBIGRIEITHE & b IEE 2300
A% <, windblown hip deformity {2 &}
2 FEDME EANE D E DBIRIZMTHEE %1%
EIAIEM S Z A S0 572, EIRD - KhE W
OFLTHFEINZTIREE b AT - ATREASIZIE LT
Hot,

EfIER

SUUGETTRE RERI No. 3, IX11), JHEPUIBIFR,
GMFC L <LV (BHR O AGE). 11 IR A1
fifiIiE % f5 4 & 27 L 2. windblown hip de-

formity 23%& & 4, {5l AE, ZERIIMEL, &
A A MO % B - X K% T,
FABIEBHA L CRABZRIPR L, B A PRI
SN A3 S - 72, MEHEES (A VI o> 40° DN
w7, £ % OSSCS+OR+DVO+ M2
DEBFIBEM CR-E L 7. M 1E72»H02
W11 2 ), GBI ORI A, N2
1 81 THEST L, A3 NIREHETIRHC N EAE OSSCS
L7,

SIUEFTRE ESI No. 4, IX12), MV,
GMFCS L~ LV (588 h AfiE) . 12 IR eI
fiit A % $5 4 X 22 L 2. windblown hip de-

31



formity 25%& 541, Ai35ME, AR L, FHIC
AR MZE %R0, X Bk, LEH
fillgHBEZICBAEL, BRAMERITL, Fuist
finxc4BL =MmiRkzE 2L, ER%EIMET 5 L EH
D3 o7, NMEHE I AR I 38° DINE 278 o
7o, KB OSSCS+OR+DVO %17V, flifk
2EILANAEA D), ERORKLIETRE 7
23, G ER O 7o A5 R IEAIE L <L,
fE b 46°1EFT L 72, )k OSSCS + OR + DVO,
FERIBEHET 217V, it 1 4 5 22 H (15 % 9 2
H), Wik s bR fEid BIF725, MIZAEE 66°1C
MEATL, A KIEEHRETIR I g HE OSSCS % B
(P47

z R

LRI DB IE DM E DG L LB &,
FEAEMLII N RO ERTPEIELELICE > T 8% H 5
86% % TRELEMNDH LY, FAEEMIC LIRS SH
2 TEYIEWIE 9.6 B TH 20, METHEIC-
VLTI, 10 mRHIE TR BMET L, ME D3 40° L
iz 72 B EETHEEASHLAY | B DIEER S ~
TNA—TH% Y, I OFBALI N MEHE b
%,

41810 F 2 C 5 BE A I IR A2 1% A B RE A 20l
ST L 7 BRI, SEMR 1 8~15 ik (24 11 %),
Cobb MITI3/35 Y X 53 2 53 30~40°H3% ¢ T
P13 48° T o7z, T AUIETERRBL O EE A i
TLRTWLEMPAE & —3 L T, Lo
<, NIRRT O EE S NE OMEFT 2 ML 72 &
IV A7,

Lo Lads, IRMEZIERT 2 1~2FE0lH
WA s EGHITHERT L 22 b A3 12 b 5 Bl e

32

L7z, 23T L % 7 v 15 (8~15 /&) T,
Cobb 353 30~40° LA Lo, IXEEI%EOH
2 h b 63, MHE OSSCS % 17\ fllE e
T2z 5 T EMBEEL V.

1w EE

I FRRABE 13 A £ 56 A D 4 1215 1 (25 03 20801 5
LB, IXPYEI IR DOEM G REICE <
Cobb M b K Z L H -7z, B DHETL P
T VEERG (8~15 %) T, Cobb A25 30~40° LA LoD
56, RME%EOFMICH b 6T, Nk
OSSCS ZfTWMBDMEFTEMA 2 Z L3R F L
U,

X ik

1) FIEEA, KFIE  HETRRERREIC B T 5
A EE o 1 85580, i sesE 39(1) ¢
151-152, 1996.

2) HIEEA, KFIZE, JCKHEAFKIEH» @ ZEET
IVEIFRRBEIC 3543 2 FRAEIZSRE O 19 25600 & el
AT, A¥%453E 70(2) 0 S75, 1996,

3) FIEEA, KIFINE, JCKRHFEN @ ZE R 6:
LIS & 1) 2 AL A AE o [ 24480 & fabilA
T hERHESERE 38 (FKEFEAT) 1 48, 1995.

4) JNEGE, MO ¥, BLNEIRD 0 Mk
B> e R oBFEMEIRE 51w
FH 4l : 68-69, 2000.

5 BINER, HBAWHE, ERAMTIED T
DA IHEDRGET. MRS HEE 87(9) : 1637-
1641, 1994

6) MURRIE, AKM M GEMEIZH Bk
FROTFMERE 05 1 BHIEAE o 6k
WL & 2 DR, LB EIE S EN RIERE 33
(1) : 7-10, 1989



Progression in Scoliosis after Hip Reduction in Cerebral Palsy

Atsushi Matsumoto. M. D., et al.
Department of Orthopaedic Surgery, Shinkoen Handicapped Children's Hospital

We report the incidence of progression in scoliosis after hip reduction in cerebral palsy. A total of
37 patients with a dislocated or subluxated hips were treated with open reduction and varus
derotational osteotomy, between 200 and 2009. Of these. 12 patients have been followed for a
duration of 12 months or longer, and are included into this study. In these, the mean follow-up
duration was 2 years 11 months (range from 1 year to 8 years 9 months). Their mean age at
operation was 8 years 10 months(range from 4 years 8 months to 14 years 7 months). Progression
in the Cobb angle was defined as fast where progression was>10°per year. and as slow where
progression was {rom 5 to 9° per year. Progression<5° per year was defined as no change. There
was fast progression in 5 patients, slow progression in 1 patient, and no change in the other 6
patients. Those with fast progression were slightly older than those with no change. Also. those
with fast progression showed a preoperative Cobb angle slightly greater than those with no change.
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Bony Change and Remodelling in Congenital Constriction Band Syndrome

Masatoshi Fukuoka, M. D., et al.

Department of Orthopaedic Surgery, National Center for Child health and Development

We report surgical remodelling to treat bony changes in congenital constriction band syndrome
in 20 patients. Surgery involved excision of the constriction ring using Z-plasty, and separation of
syndactyly. Their mean age at operation was 15 months, and the mean follow-up duration was 40
months. The bony changes were classified into three types as ; - Type A : ring constriction, Type
B : tapered distal site, and Type C : angular deformity. In Type A at final follow-up. bony
remodelling was achieved in 53.8%, and growth in the tapering site was seen in 30.8%. In Type B
at final follow-up, longitudinal bony growth in the tapered site was seen in 95.2%. In Type C at
final follow=-up, bony remodelling of the tibia and fibula was seen early after release of the
constriction band. These findings suggest that adequate bony remodelling can be achieved through
treating the soft tissue. even in cases of remarkable bony changes involving ring constriction,
tapered distal site or angular deformity.
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IR ¢ T 329-0498  AHAREL TUFTEENSE 3311-1  FIARERIRY: &b ET &L ER L & —/NWELIBI R BEHE3ER

268 FIR24E2H 17 H

54 (0285) 58-7374

39



30-[é
25 * %
—

20
151 - ° ] T

[ f—
to) ZER 7
g Ol
0 Mental | | Self M

Pain health image | |Function

202 ——
(e} *
15
[
10
*
5
(I EG
0 Mental | | Self o

1. Matf3E
Self-image 2SAFISMKT L Tua 7z,
(**Wilcoxon signed-rank test : p=0.01)
* 1 fRfi
O : 4nfil

~ |Pain| | health [ |image | | Function

N W s O O

—

O Math—J 8 - BHH—T R

3. fii&iERlD Satisfaction
fli Bz B Satisfaction (2 & Xk o7z,
(**Mann-Whitney U-test : p=0.71)
O : 4niti

o) & Wizt L% Fisher's exact test C,
W & N0 - Wi Cobb 1, FAEEIKI N7
Z, FIRM/N 7 » 2D LLK#% unpaired t-test T
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ik (ST D&« Hitkik) *16: 5 *10:0 0.41
% : Fisher's exact test
* % ! Unpaired t-test
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WA =788 — N K BHAIED 77 b A L7

IR 7R E 1L PubMed (1946 fELIFE), B4
9&4%(23&5(1983 SELUE) TRE Asde o, flfRiTA — 7%
g — T & B IMEWR R ARET TR D 77 +
A Aanllh RN T, OHERE T Self-
image 23EEIACT L, BEHENECIZ Pain 256 &
I AL, Self-image BEEIMET LT, F
7o, WMIFEM]D Satisfaction ICH EEIEZ D o7,
Soshi &1, % 20 4ELL A% L 72 84 D Sat-
isfaction (&, Self-image & pain (25 HIPY% 7R~
L7cEmEL T3, UL, KiFECldh—7
TALDBFMIZ 20 5 T Self-
image H38GE TS, itk Satisfaction 123Vl
LI kdbpot, 7o, MHERECUERNIRL L
Toh5%4%EGATHBIZLhh ST, NHERE
TIHAHMATL DAL L TH 59, MHERETIX
ML C\var, 7o — P T A DRI
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SRS-22 for evaluating Pre- and Post-Operative Idiopathic Scoliosis

Hideaki Watanabe, M. D., et al.
Department of Pediatric Orthopedics, Jichi Children’'s Medical Center, Tochigi

We report the outcomes using curve pattern for adlucent idiopathic scoliosis in 34 patients.
treated surgically between 2008 and 2010. The 34 patients involved 5 male and 29 female. Their
mean age at operation was 15 years 5 months (range from 11 to 20 years). The apex curve pattern
on preoperative radiograph was divided into those with a thoracic curve and those with a lumbar
curve. We compared the curve pattern with the presence of pain. mental health. self-image.
function in SRS-22 preoperatively, and function in SRS-22 at 1 year- postoperatively. In the thoracic
curve group, there was significant improvement (p=0.01) in self-image. In the lumbar curve
group, there was significant improvement(p =0.03)in self-image, but there was increase (p =0.04)
in pain. There was no significant difference in satisfaction between the two groups.
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fixation. Neurosurgery 57 : 954-972. 2005. WERLIEIE 12 %3 2 B8 FAGLUAL CT % v 723T
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Refractory Atlanto—-Axial Rotatory Fixation : Clinical Features

Natsuko Matsuoka, M. D., et al.

Department of Pediatric Orthopedics. Shizuoka Children's Hospital

This study evaluated clinical characteristics of refractory atlanto-axial rotatory fixation (AARF).
38 patients were treated in our department from 2001 to 2011. Here we report the clinical features
of AARF in 4 children, who underwent halo fixation. The patients were 2 boys and 2 girls, with a
mean age at diagnosis of 6.5 years(range from 5 to 8 years). The interval between onset and first
visit was 61.5 days(range from 30 to 120 days). Three patients were Fielding Type II. and the
other was Fielding Type 1II.

All patients required halo fixation followed by closed manipulation under general anesthesia.
Three of them are kept as a good condition without recurrence. One patient had required surgery
at other hospital. It is frequently reported that. AARF that passed long time from the onset are
often become refractory, there is a possibility requiring invasive treatment.
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Legg-Calvé-Perthes’ Disease in an Older Child : A Case Report

Yoshiki Okada, M. D., et al.

Department of Orthopaedic Surgery. Okayama University Graduate School of Medicine.

Dentistry. and Pharmaceutical Sciences

We report a case study of severe Legg-Calvé-Perthes’ disease in a 10-year-old boy. After initial
diagnosis, Salter's innominate osteotomy was performed. At 7 weeks postoperatively. partial
weight bearing was started using two crutches. However at 6 months postoperatively. dramatic
collapse in the femoral head was noted during follow-up examination in the out-patient clinic. and
hip abduction was found to be< 10°. He was subsequently admitted. and a plaster cast was fitted for
full immobilization for 3 months. Non-weight bearing treatment with type-A orthosis was
continued for another 5 months. followed by use of pogosticks for a further 5 months. Weight-
bearing was started at 2 years after the initial operation. At most recent follow-up at 2 years 4
months postoperatively, the range of motion in the affected hip was similar to the contralateral
unaffected hip. Stulberg's classification was Group I, and lateral pillar classification was Type-C.
These findings suggest that severe Legg—Calvé-Perthes’ disease should be treated strictly as early
as possible, to avoid a poor prognosis.
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Extensive Anterolateral Approach for Developmental Dysplasia of the Hip

Masashi Nakase, M. D., et al.

Department of Orthopaedics. Graduate School of Meclical Science.

Kyoto Prefectural University of Medicine

We report the midterm clinical outcomes after open recuction through the extensive
anterolateral approach for treating developmental dysplasia of the hip. Among a total of 9 hips
treated, 5 have been followed until at least 6 years of age. and are reported in this study. Their
mean age at operation was 1 year 5 months, and the mean [ollow-up duration was 8 years 3
months. At most recent follow-up. the mean CE angle was 25.2°. and the mean Sharp angle was
46.6°. Four of these were at Severin IIa. and the other one was at Severin IIh. Coxa magna was seen
in 3, and avascular necrosis was seen in 3. None of the total 9 hips has required revision surgery.
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Type 1

Type 2A
Drop foot &

Type 2B
True equinus

True equinus/
recurvatum knee

Common Gait Patterns: Spastic Hemiplegia

Type IV hemiplegia

T 1
Equinus/
jump knee

Type 3
True equinus/
jump knee

Pelvic rotation, hip flexed,
adducted, internal rotation
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Gastrocnemius Lengthening with Flexor Hallucis Longus Tendon Transfer for
Spastic Hemiplegia in Cerebral Palsy

Hiroki Fujita, M. D, et al.
Department of Orthopaedic Surgery, Hokkaido Medical Center for Child Health and Rehabilitation

We report the results from gait analysis after gastrocnemius lengthening (GCL) with flexor
hallucis longus tendon (FHL) transfer for spastic hemiplegia in cerebral palsy in 4 feet, involving 4
children. Gait analysis included range of motion, moment of the lower limb. and toe clearance in
swing phase. These results were compared with those after GCL only, in 4 feet of 4 patients with
cerebral spastic diplegia. After GCL + FHL. knee extension was improved from —7.6%x4.3° to —
2.9+3.5°, ankle dorsiflexion was improved from —=5.5£5.1° to +12.0+7.1°. and ankle plantar
flexion in the swing phase was improved from —31.0+3.8° to —10.0+4.8°. The toe clearance in
the swing phase was also improved by 1.6 cm in elevation. There was improvement in the moment
of ankle dorsi flexion in the initial swing phase. After GCL only, there was no significant change in
these parameters. These findings suggest that FHL should be added to GCL for improved gait
function.
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Femoral Head Deformity in Developmental Dysplasia of
the Hip after Walking Age

Hironobu Hoshino, M. D,, et al.

Department of Orthopaedic Surgery, Flamamatsu University School of Medicine

We have investigated the difference in the femoral head deformity in developmental dysplasia of
the hip following treatment between before walking age and after walking age, by quantifying the
deformity. There were 8 hips diagnosed after walking age (Group A)involving 8 infants, and 36
hips diagnosed before walking age(Group B)involving 36 infants. All 44 hips were followed until
the patient was at least 6 years of age. We analysed the incidence of open reduction. the inclination
angle of the growth plate cartilage of the femoral head, the ratio of maximum femoral head diameter
(affected side/unaffected side), and the index of medial flattening in the femoral head on
radiographs at 6 years of age. Group A showed a significantly higher incidence of open reduction. a
greater tendency for the growth plate to tilt outward. and a greater tendency to medial flattening in
the femoral head at 6 years of age. These findings suggest that there may be some correlation
between open reduction and the development of medial flattening. The possible causes could
include disturbance in blood flow around the femoral head during open reduction, and the femoral
head being transiently exposed to non-physiological weight-hearing.
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Abstract

Preaxial Polydactyly of the Foot treated Surgically

Yasunari Kamiya, M. D., et al.
Department of Orthopaedic Surgery, Japanese Red Cross Nagoya Daiichi Hospital

Surgical treatment is generally more complex and there are more postoperative complications
for preaxial polydactyly than for central or postaxial polydactyly. Here we report the outcomes
from surgery to treat preaxial polydactyly in 51 feet involving 32 patients. According to Blauth &
Olason'’s classification, 14 feet were distal phalanx type D, 17 feet were proximal phalanx type P,
and the other 20 feet were metatarsal type M. Surgery for type D involved resection of the fibular
side extra toe, and a medial cord led to postoperative varus deformity. Surgery for type P involved
wedge osteotomy more frequently than for type D or type P. Postoperatively a corrective brace
was needed for the metatarsal deformity. Surgery for type M involved resectuion of the tibial side
extra toe. and postoperative complications included varus deformity and widening in the web.
These findings suggest that careful surgical and postoperative treatment is needed in type D for
medial cord and for any varus deformity, and in type P and type M for any metatarsal deformity.
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Surgical Treatment for Fractures in Both Forearm Bones in Children

Takashi Fujishiro. M. D, et al.
Department of Orthopaedic Surgery. Katsuragi Hospital

We report the surgery treatment for (ractures in both forearm bones in 22 children. The patients
included 19 boys and 3 girls. Their mean age at surgery was 10.5 years(range from 4 to 15 years).
and the mean follow-up duration was 4.4 months. There were 16 patients treated using closed
intramedullary nailing and Kirchner wires. 2 patients treated using percutaneous pinning. and 4
patients treated using closed intramedullary nailing for the ulna only and percutaneous pinning for
the radius. Postoperatively the mean angulation on AP and lateral radiographs was 5°. and the
mean translation was 1.8 mm. The mean duration until bony union was 10.1 weeks. and there was
significant different in this among the three methods. The most frequent complication involved
symptoms with the pin end occurring in 5 patients, which was treated successfully by pin removal.
Overall the surgical outcomes were satisfactory. These findings suggest that percutaneous pinning
should be performed carefully with the view not only to reduction but also to long-term fixation.
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iii - jdlil:ilfn) GE ’le“C UTEEL 72, PSR (& A
Ze R O, EE Y L R IR SR AR D)
HE#1T > 72 hs, KER Ei NEfTh ot B
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ZIER %77,
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BIMN 7 7" 0 — F1CRBRE TR & 6 L,
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GMFCS L™XJLT (1 AN)
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4.
AERY 3 ¢ IKESIRM GMFCS L RV
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REFR 2 ¢ R TE BN, ST 4 5% 9 20 FIIRE, ST
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AR L 7=,
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il 2 © U fli OSSCS % 17 o 7214, X #Ric T
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T oo, WIIKEGE LA & [ U Ccd o7,

FEB) 5« SEPEPUIBREL, 2 7% 10 2> HIR,  FEIRIGE
HEfEMsn, YR\ BT XL,
JEFRE T H o7 FEIRBHET TG 5,
3% 2 AR, A I BASETIR INEE 0 ETT B o 7-
OF B OSSCS #1157z, 3% 10 2> HIRE, JEN%P
fiiE iz s L€ OSSCS+OR+DVO %1757,
fiifs, #HBAEADRE 23 h HTIfGIC A2 57,
7 % 5 2> H I o A 1% B i 7k 7T, MP ik 71%,
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Rt 20D kP % E A HF iz
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W DEHEZIT o7,

TETHEREIS T 2 22 U 7= GMFCS LRV Vo e
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JBYEET OSSCS (2 lZ OR, DVO % {7 - 7= HiEfil
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Matsuo T : Cerebral Palsy Spasticity control
and Orthopaedics—An Introduction of Ortho-
paedics Selective Spasticity control Surgery
(OSSCS). Tokyo - Soufusha. 2002.

Palisono R, Rosenbaum P, Walter S et al :
Development and reliability of a system to
classify gross motor function in children with
cerebral palsy. Dev Med Child Neurol 39 :

Abstract

214-223, 1997.

5) Reimers ] : The stability of the hip in the

children. Acta Orthop Scand Suppl 184 : 12-
19, 1980.

6) Sk, FRIMELZ, BNEHEZAZ 2> o B

gLy A el o 9 24 S35 8 ]
M o — L, BUIMEES % & TRRIR
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. EU/MESFE 20(1) £ 114-119, 2011,

Soft Tissue Release and Femoral Derotational Varus Osteotomy without Open

Reduction for Hip Dislocation in Cerebral Palsy

Kiyoyuki Torigoe, M. D., et al.

Shinkoen Handicapped Children's Hospital

We report the outcomes after soft tissue release and femoral derotational varus osteotomy
without open reduction, for hip dislocation in cerebral palsy. in 7 hips involving 7 children. Their
mean age at surgery was 7 years & months(range from 4 years 9 months to 10 years 7 months).
The mean follow-up duration was 3 years(range from 1 year 8 months to 4 years 7 months). At
most recent follow-up, there was no change in the Gross Motor Function Classification System
(GMFCS) in 4 hips. In the other 3 hips, there was a decrease from GMFCS level IV to level 1 in one
hip. an increase from level I to level 1I in one hip. and an increase from level 1 to level IV in the
other hip. At most recent follow-up. the mean MP was <50% in 6 hips. The distance of Shenton's
line discrepancy was <5 mm in all 7 hips. These findings suggest that femoral derotational varus
osteotomy without open reduction could be indicated for a hypotonic or slightly contractured hip

dislocation in cerebral palsy.
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B DRIFOKIEEITO 1 el 2o TlE 35, Elz 0, BIRT, 4 EUIBIC
£ 2k, KINEFIT0ZMH TYUREH/. 50° &N AR IR B 2R, MAFH XD
Bryant #ij| s, 4 MCTREIBINZRS, FZ2RE L oM THIREIFIZ 24° £ T&E
L7, LAERE - 72 BUE, AFMIEIC X b MIREIE 15° % T, HH S 2 2 WGl R R IR 3%, (]
FESTE RS T, FHETICE 1T 2 KINEBR 0GR ICE W T, lBfiosE £ 54, Bryant
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DK% T 3. ZOANFUIEHBBITOKFEZ LD, IR 2 R 2780, 4 CEIEA LAl (X 2-a,
LI - KRIEE BT E 2> T35, KIEE b). ZEGIZMEkRL, BB L. ZORETHK
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Key words : diaphyseal femoral fracture (KELEH47), cesarean section (% LWIBH), Bryant's traction (Bryant Z5()
EHRSE - T 096-8511 ALHEEAAZFNTE 7 &M 8 TH 1 & AZFINIAGHEELIZI R mEEd REFE(01654)3-3101
Z8 ER244E3 A5 H
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Diaphyseal Fracture in the Femur caused by Cesarean Section

Shinji Matsubara, M. D., et al.
Department of Orthopaedic Surgery, Nayoro City General Hospital

We report a case of a diaphyseal fracture occurring in the femur of a neonate during delivery by
cesarean section. The baby boy presented a severe dorsal angulation of 50°, and he was treated
conservatively using Bryant's traction. At two weeks of age there was early callus formation. At
four weeks of age the dorsal angulation was improved at 24°, and the traction was removed. At
most recent follow-up at one year of age the dorsal angulation was improved at 15°. There was no
restriction in range of motion, no leg-length discrepancy, and no rotational deformity. These
findings suggest that Bryant's traction was effective for conservative treatment of a diaphyseal
fracture in the femur with severe angular deformity in a neonate.
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6 OSSCS : orthopaedic selective spasticity—control surgery
GMFCS : gross motor function classification system
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GMFCS L XL VT OSSCS #Hfl ¢t > 7% D

MP DfEEZA

GMFCS : gross motor function classification

system

OSSCS : orthopaedic selective spasticity—control
surgery

MP : migration percentage
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% : p= .0350(Fisher's exact probability test)
GMFCS : gross motor function classification
system
MP : migration percentage
OSSCS : orthopaedic selective spasticity-control
surgery
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o7k

AEAE ik o CICHHAE MO MP % llE L
7o, MP (& KERFH DM %A FHZER & D M mi-
gration L 727V, X BUREIZ, FAERED
MP 2k b, $:29%LLF, R :30~39%, W :
40~49%, AT :50%LL & Uiz, (5 1)) : (7] -
AT]) DILED 7% % Fisher DEFENMENLFHH L CTH
EL7.



R 3. GMFCS L R NVIZEWT, Tk
AEMBIC & D OSSCS Hifliod X #k e
FENEA S N D> 7= (AT« 1M u)_

X AT !
T | s & | 0w fw
<6 2 5 3 2
75 2 2 ]“S

p> .9999(Fisher's exact probability test)
GMFCS : gross motor function classification
system
OSSCS : orthopaedic selective spasticity-con-
trol surgery
ns : not significant

w R

1) OSSCS B’

25 51l (38 BHH), LBEHMEE Td > 7. FiFeE
itk 3 E~13 7% 7 2> H (¥ 5.8 %), SEEFYIN i

26 A~ FE B H (T 5.5 ), 4
ffilx 7 7% 7 »HA~190% 10 22 H (¥ 11.4 1K) T
H o7z, fhini MP (& 40~95% (42 55%), T
R MP 1& 6~100% (T-¥9 41%), MP Dk i,
—45~59% (*-¥9 14% ) TdH > 7=,

GMFCS L RVl oliEzRd (F 1), L XL
0 - Icid 8 Bk 6 BEiAsE - RT, LA -
VCld 30 BAfH 17 BUiAsE - RTh o7z, LR

LI - T - ROLLEDSKE» 27285, LX)
V-V &O)IIIIIH\-’f:jij:;ELim‘&)&i)V)f'
RIS, SEBIB DS D>t L XLV - VE LD EE

L WGEd 5.
GMFCS L NIV DsgHE

GMFCS L ROV IV TD MP DfFFEEL% 77 7
TRT (X 1), 16 Hi£TIic MP D SED A 5N
el

T MP 25 59% AT & 60% LL Lo 2 HED K
BEIIKT 2L, 59%LLFClaf - BOFEICS
¢ (10 BYfifiek 8 BYME), 60% LA LTl - Afhs
BIC% D> - 72 (6 B 5 BIME, 2 2).

FAFIRAENS 6 LT & 7 BB o 2 RECIRiE %
LEig L 7223, ZldR o nsdro72(F3). 6 LT
CTHAEDST] - ANT[ 7 5 72 5 B Dl MP (3754
79, 80, 93, 63, 8% TH H, 6 WL T TH OSSCS
ST MP 80% 2SI TH 7. —T5, Tk

°3 5 10 15 0 F#S
& 2. GMFCS L X)LV T 0QSSCS # il ¢fr > 7

%D MP DR
GMFCS : gross motor function classification system

OSSCS : orthopaedic selective spasticity-control surgery

MP : migration percentage

£ 4. GMFCS L XL VICEWT, K H 1
JIZ & H OSSCS Hiflioy X it kﬁli FENH
F 6 Atz (HARE « ).

X
PN 8 B [N
$ER D THE 5 3 2
e ]
R D AhE 4

% : p= .0150(Fisher's exact probability test)

GMFCS : gross motor function classification
system

OSSCS : orthopaedic selective spasticity-control
surgery

DL TR 72 - 72 2 B o i i MP (2 40% (8
J%) & 50% (12 /%) TH H, 7w LTH MP 23
50% % C7 & OSSCS B DS 23d - 72,
GMFCS LANJLV DREHE

GMFCS L XL VT MP Ot %" (X

2). 14 Bfitirk 10 BAGi <l MP 25 L 7223, L
NNV EGERED, MO SNRPRoTHD
DSAPIEI BN FFEL 2. 77 7 D xHNE, Fili
AW 4 3%, O MP (345 55%, 72 67%, BEELJFR
WICANREIRAMC, BRD A TH-o7. #H
V3 FINIREAERS 10 7%, Tl MP (2 50%, Rt
T, IR ARRETH - 72, x ANGFilfIRELE
W5 12 1%, BRI MP (& 47%, B SHEII0558 <,
BERDANRETHo 7,

EOR D TIHE & AHED 2 BECIEZ LK Y 5 &,
R D TR 10 (v 8 oSt - R, FHR D Aiigid
AW THATT, RO I K h X
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& 5. OSSCS+OR ® GMFCS L <L X #isi

(B - [YET)

X HRBEHT
GMFCS s R ) A0 | ARl
LNV 1 2 3
LNV 2 1 1 8 12
&t 2 2 1 10 15
OSSCS : orthopaedic selective spasticity-control sur-
gery

OR : open reduction
GMECS : gross motor function classification system

% 6. GMFCS L XL VICEITS, KD
fitJ1 & OSSCS+OR ? X MR DI
R (HAfT - BYAET).,

X B
HIES) 25 R nf Rf
B D g 2 1 1 4
£l ) Ak 4 ] i

p= .4909(Fisher's exact probability test)

GMFCS : gross motor function classification
system

OSSCS : orthopaedic selective spasticity-con-
trol surgery

OR : open reduction

ns : not significant

IRFEICEEEZRD (R 4).
2) OSSCS+OR

14 51 (15 BHET), 4xfilsim’l, FmikiEmid 2 m
9 D H~9 % 22 H (¥ 5.0 %), BRI 3
FEIDA~IE6HHA (T 6.5 F), MEIREN
&7 10 »A~18 % 2 2 F (F¥H 11.5 %) T
&b o 7=, A1 MP (& 46~100% (-} 80% ), RE
Ikt MP (3 12~100% (*¥2 56%), MP O & 3
—22~79% (¥ 24% ) T - 7=,

GMECS L RN D Ri#EE 7T (£ 5). 2filn

LARLN - VThH, LXJULNVTIEE B, F
o 2 B, LNV VI - B 3B, W AT

9Bl ch 7. LRILN - VaEDET15 Bk
11 BfEi2sT] - A0 ¢, DVO OB ZZH3E & L7,
REBB DL -7~V EEDEEL CHEET
%,
GMFCS LNV V D&
GMFCS L X)LV TD MP it % 75 7 TR
$(X3). - Rid 361 (3 BT DA TH > 748,

90

MP

o

3.

GMFCS L X)L IV T OSSCS+OR 211> 7% D

MPDREAEZAL

GMFCS : gross motor function classification system

OSSCS : orthopaedic selective spasticity—control
surgery

OR * open reduction

MP : migration percentage

% 7. OSSCS+OR+DVO ® GMFCS L ~ L3l X #iK
(AT < BYE)

X R4
GMFCS 5 R nf ) G
LI 1 1
L)Ll 1
L XLV 1 5 6
L)LV 5 B 8 4 17
&l 6 6 9 4 25

OSSCS : orthopaedic selective spasticity-control surgery
OR : open reduction, DVO : derotational varus osteotomy
GMFCS : gross motor function classification system

ZDHLD2HBI(F T 7 D% H) 3T IR,
fLDSTHEIZ 22 > Tz, GMFCS LRILVTH L
O IVISEVSETHERE % Ko b 3 X FUKE D
RBIFRE= 2 E0300 3,

BOR D TIHE & AHED 2 PET X MUK % LLi &
8, AEEZASNLDS7H, BIRHTHET
(B - B3 8 BHfiick 3 BYf, BIRH AT 4B
i THATTh -7 (3£6).

3) 0SSCS+OR+DVO

23 {511 (25 ) -©, Beamsy 17 i, (RSERE 5 4,
PR T d - 72, FHTIRFERE 37 10 22 H ~
155% 7 22 H CFEE 9.0 %), SEERIIHNE 2~9 4F (-
¥ 4.2 5E), FEWFERNE 7 %~22 % 8 2 H (-1
13.3 /%) TdH > 7. il MP & 46~100% (-1




% 8.
OSSCS + OR + DVO Dtk # 4 7o X fiIKAT (i
(ARE ]

% @ p= .0149(Fisher’s exact probability test)

OSSCS : orthopaedic selective spasticity-control surgery
OR : open reduction, DVO : derotational varus osteotomy
GMFCS : gross motor function classification system

£ 9.
OSSCS+OR+DVO+
HBRAH (HARL - PY5E)

AU H o GMFCS L~ LY X

OSSCS : orthopaedic selective spasticity-control surgery
OR : open reduction, DVO : derotational varus osteotomy
GMIFCS : gross motor {function classification system

89%), FNELRE MP (& 0~76% (-9 37%),
S IE 4~100% (T4 52%) Tdh - 7=

GMFCS L RN DIRFEZRRT (R T). L)L
0030 1B, L~V I 1 B, LR Ivid
1B, W5 BN, L~LvVidsEs, RS, T3,
AT 4 BFffich D, ATD 4 B4 T GMFCS
LUV THo 7z, ANEIERN D7 hs - 72 251]
%, T - AfEEbE 2 L 25 BT 13 B
THEEUTE L 7,

JEABDST « A b - - BRZR DK S &,
WHRADEE T 256035\ H8, REIR - KA L
2LEZONEHLD6H], DVO DHKAR 2
(kM 115°, 125°), DVO DI4EAE 2 1 (142
4 28°, 55°), windblown hip deformity @ Pl
3, ES ) BT R 2 6, B, 5k
REENEBIEISEE x4 2 OR OWEE, BB,
LR CIMRBEIRDE L > 7 bDhs% 1 BT
Hoto. Eik & ARER - LT 2 RETIRIEE
Lhi$ % &, il cid st - R 12 P96, W - AT
7 B R U, KSR - I 6 By 42 <Al -
AT[C, GEENH--(FS).

4) 0SSCS+OR+DVO+EEEY

3 51 (3 PYfHT) ©, A% 2 {51, (REEIRMY 1 T
Hotz. FMIRFEME 742 H, 11K 42H,
137% 11 2> A (¥ 10.9 /3%), SEERWIME 3 45 11
»H, 24, 6 1 2 H (T4 4.0 ), JEINFH

MP @

Z 93 NH, 134 H, 20 CTFHE 14.2 %)
Td o7z, AT MP 1290, 75, 62% (- 76%),

AR MP (% 27, 26, 58% (-9 37%), MP DX

X #R A%
547 8 B i A
s 6 6 5 2
50 - 2234 4
X ML
GMFCS s B nf A1y &t
L XL 1 |
LRV 2 2
il 2 1 3
#1363, 49, 4% (¥4 39%) CTh - 7-.
GMFCS L RN DILE %R T (£9). L XL

MEAT] 1B, L ~oL Vidss 2 fiiicd -7,
A1 BB OER L, 74 7HMREEIREIZ 57 2
& & DVO DA DA MM 124°) ThH o 7.

Z R

S LZ DR DS, MP, i, BIEIEZELL
SR, PRS0 T A 1L A I BH A IBE A - GG
W2 FMiORBIHEHET 2 EmnEni, ¢
bbb, GMFCS L X)L IV Cid OSSCS HifhC 16
B2 EIC MP OWESFONADICHL, LR
NV D 14 BiOH ¢ b IFREL AR < ER D AHED
4 B¢z MP DL Z 1L & Nl hr o 7z, {H
REBIE DY 7 <, 2 DORTHRIC K - TFiL#EIG %
W RED, B{EOWEIED £ FAEHIEZ P L /-
BICTHRGT T X &2, Al 2w LR
D TEARE D3 AR Tullrlltr10>:T=?rliiﬁszﬁﬁiL WET5C
&1d Shore I k> THHE XN TWL2Y, o
OB Tl % %WtﬁTﬂﬁﬁwMPﬁ%%%
Wiz E L, PR e o IR Y 3 iE GMFCS
L <)L T T 94% (31/33), L <V C 49% (27/
55), LXULIVTC27%(28/103), L XLV T14%
(20/139) TH H, GMFCS L R)LICHEICHE
Nl Twsb

Shore 5 & AU ST THA ORUL % HE T 5
&, OSSCS HiAR DY) FE i GMFCS L X)L 11 ¢
100% (2/2), L ~)LIMT100%(6/6), L LN T
88% (14/16), L X)LV T 71%(10/14) TH 7.
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Shore & AL EEENTIZ GMFCS L XL 1T
TR ADL X)LV« VTR AME &
fiiam L CWwa iz xL, OSSCSiEL XL I~N
TRINENFE L, LR VOFT YB3
B D ARGE 72 b DD RIEYIFEDT >,

G RID T4 DFEIA & BlIR i DRNF ST 82 7R ¢
&, SR T MP A% 40~60% T (& it K H
OSSCS % HARTIT 9. 60~80% Cld OSSCS % i
RTIT - 728, FHUN DVO DNz HKi§ 3.

80% LA LTidz#ihn s DVO %0 § 2, FHlll
Tid OSSCS HAh D) & MP 50% £ ¢ & L,

50%LA - Cia DVO 2 0fH 45, BL, Sl -
FH & HEIRD AOYAE, OSSCS #iflc

EEA RO W L 2 EE L - 1T,

fREEHG T MP 28 50% K il D & & L dirlERER g
RS % 3560 1d OSSCS % AL CAT - 72,

FMIC X b DVO BN ZHIW 3 2. FHYTik
Rz [ 2 WG A I H> 5 OSSCS + OR +
DOV #1479 .

OSSCS+OR+DVO DKM - B 123
fifi, ™« AT 13 BT, ] - AN R o
& CIRIERIR - RFAM T 6 B2 T AT - AT
Thote, RIEADT - ATNHED > 7 BKH 5,

COANFRoMEEZN X2 EE2EZX 3
&, LTo4mbsBFonts, (I)IKRER - kg
TIERWIGN % it L OEEE DR IEZ B <.
(2)DVO ICEBWTIE 7L — b % & D IEMECITA
L C SN h oKEIE (FAfkM 105°, mifem 15°) %
5 10° DEGIEAR RGBS RICIERT 5. (3)
fll\I il scissoring T > TH it 1d windblown
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hip deformity (Z L X LIZRITT 52 DT, ANk
ffpsEE IO RNIEF 3T 5. () WERE%L

&0F 5 2560, IRBIEI WO & 5 W 1 [ IR
Ny MEHE x4 2 OSSCS % 17V, & T R
T2 T 5.

# @

EAEE, SEME, BIEIRELIIMC, IR E
REREDSIE BN - TG %3 2 F il oo R AEC
T2 LR E N, GMFCS L XLV Tk
OSSCS il 16 B2 6ic MP DUED G S 1
DKL, LV 14 B d T b D
i < R D ANig o 4 BIfiii¢id MP DL % 1o
LN o,
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Surgery for Hip Dislocation or Subluxation in Cerebral Palsy stratified by Gross
Motor Function Level

Shinji Fukuoka, M. D., et al.
Shinkoen Handicapped Children's Hospital

The indication for surgery to treat hip dislocation in cerebral palsy has generally been based on
the migration percentage (MP), patient age. and the shape of the femur and acetabulum. Here we
review the severity of palsy as a fourth factor influencing the indication for surgery and the
outcomes after surgery. The severity of palsy was determined using the gross motor function
classification system (GMFCS). Surgery was performed for 104 hips involving 78 patients with
cerebral palsy. between 2000 and 2008. The MP was>40% in all cases. the age at operation was<
18 years, and none had received any prior surgery. A total of 81 hips involving 61 patients have
been followed for>2 years and are the subjects of this study. We compared the preoperative MP
withthatat most recent follow-up. At most recent follow-up, there were 16 hips at GMFCS level IV
and all showed improved MP. There were 14 hips at GMFCS level V. and 10(71%)of these showed
improved MP. These finclings suggest that the severity of palsy on the GMEFCS level was a useful
additional factor for indicating and evaluating the outcomes after surgery for a hip with dislocation
or subluxation in cerebral palsy.
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SeRVEREBEIER b 3 D T 5 s

AL OWUR OB OE LB R K AY
s R B o -1 A R
1) AGHEE R R F R B 3 WF

B8R FRFIEE DRI TR - Pz B3
3) ZW& 7T — 7RI

5 SERMENERIEI IR BTH D Z DFGIEIRZILICH 75, AN TIE 2001 4E (IR

134E)9 A A 6 2011 4E (AR 23 4E)9 F & TIo Bl 232 LR RS BIEINEE L i - ilisg, 7
il 10 BYE (9802 2 5 2 BEE, oYL 5 5 8 DU iRk, B2 R L 2. BRI Ko 50
LIS HE 4 BeRE TR L 72, IBFID RN (X Drehmann 27819 grade 2 236 5l 8 4fii, grade 3 451
5l 2 BUE C Mg e filig 3 Bcd o 7z, 24T Larsen fEMENE 2R e, 3 14 4 BUG <5t P B i b
Fl#3B 7. 661 8 B (226 grade 2) DSAFMNCNIF X4, ERARIREIZ 2 excellent TdH - 7=,
Larsen fEEIED A 0F %2 G L 22 iR (grade 3) @4 VT 2 M BUIMNYRESZ i 2 B2 L, RRIR KA &
good TH -7z, Grade 3 DIEHI TIXIEEHB OGBS KEVEZEZ S NFMMINHLET 2 2 L3
Do fev . IRAFNRICHCH UM OB A1 RN 2% 2 9IS TN 2 17 ) BB 5.
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sisniBE, THI0MEIZRHEL A B2

Fe R LIBT3 76 2 Se R T D 10 {51 2 BUf, 4cUL5 I 8 BT, #IRBIRELENGIZ I E
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1.

Drehmann 7781
A : grade 1 (hyperextension)
B : grade 2 (subluxation)
C : grade 3(dislocation)

ZZQ f‘]]n 2IR f}'}iﬁ }L fﬁ#ﬁ?}a i 2 KO D /Zl\iﬁ\t: J: Z.)l mmx’lk{ﬂ
Grade 2 Grade 3 Poor Fair Good Excellent l
TIF R RE 6 {51 8 Y 0 Pafii TRAFITRIE o BT O U 0 PYfii 6 1 8 (Ui
TR 0 B4t 1 {51 2 BYfii TR o BUET O PYET 1 4 2 By 0 Byt

2.
REB 1 2 SRR MEIRBYEIGEA  Grade 2
a - %]JII/HJ (_l‘?;4 1 El)

b+ WIRIREEEAE X AN

¢ A% 2 MR AR X AT {4

d @ 4% 3 2 HI
AELEN, EEIC L D excellent : a full range of 75 grade 2(subluxation) DIEFITdH H 1 1 2 B
stable, pain-free movement, good : flexion to= 73 grade 3 (dislocation) T& - 7. TEMRECH 123~
90°, slight instability or pain, fair: flexion 45-90°, ¥ 38.8 i (37 iH~40 1) < 3 A IRf A T & 3
mild instability or pain, poor : flexion<45°, 2,860 g(2.325~3.460 g) Tdh - 7. T IRIFFDIAL
gross instability or severe pain @ 4 BRI L VFURARIAS 4 B, 75 EVIGHAS 1 45, AWAs 2 BT do -
7= 7o, WEVIFRD G —IERIB DL R Tc— WAk

o SR PEIEBI SIS & R o 7875 11 I BY s

ZEROID, bHI—THTDR Oifﬁﬂlﬁéﬁﬂi"hdf)@

FeBAm A s 6 B, A4 BT, 9B ot BEUEYE 1‘ cLT2l(BrF1H)T
MR R GE 3BT o7, WL, 6 6 8 B Larsen JEfERE 23807, AOFHEL LT fﬁ EREH)
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a. WIRZMFHE X HrAm{g

-
. NEBYEEE 2 IRIG

3. fEB2 rlTiB'fﬂi'liJFél%ﬁi‘leSﬁl:l Grade 3

a. flyniiafa X Hdmimig
4. el 2

MMMH@AM 34 4 Bfiicil o, SERMEA
ROENHNIRD dro 7=,
GMBwW#m#%kw%ént.ﬁﬁ%m%
DTHE T dH - 7 fEFNE 2B grade 2 DIBEFATH H
grade 3 DAEWNZ 2D o 72 (2 1), TRIFMIMIFE &
L T3 8 PIMi e HIc o2 B B I fE T E %
TV, ZDH e — 2 F 113X 7 AWE % MifT L 7=
JE R 90° ST & 42 5 F T AR & L CHEIE %
HRSE L 7=, REEI0IENE 2~9 B (- 4.5 ) TdH -
:.4%4%%?%Mmmk&ku—x/tl—
VRIS L 7,
FMTMEEEIEL 726 D 1 4 2 B¢ Lars-
en IEMERED A 0F 2 Ll RGO R cdh -
7o, WEBH X O X 7 2ME 21T ) bEREIIFE
WHEHLL, 7 22 FIRE, 2 % 2 2> AR 2 [, Wi
DBIMAVELNT 2L 72, b9 16D Larsen fiE
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b. fligeiinmt X Mim 4

% 7 DI

EREA DR (T3 V) CUL/EIRBEETIBEF & )15 [BE £ 5
HOAEN 2B 72, EIEBIE cast MIEDH, V) —
AV E 2= VR CIEBIE DI 38218
I, RAETHRBIE IR OREIKK %2 execellent T
Hotos, MR X 2 BT %
B 72 S 12 IRE o PR 10 A | T T SRR,
ANEEME, iz TXTED A excellent 258
ESJIN ﬁxmu$%ﬁummtmb@®%&®7
TSR (Flexion >90) % 78 & 72 good A3 2 PYfili ¢
Hot(F£2), T2 B BN 21T -
7=l ¢, Drehmann %D grade 3 DAEHIT
bt

ERIRR

UER 1] A SR MENEBIESIF Grade T (X 2)
JEUR 37 B 1 H, st 1L £ 5 B S £ V) G



a. fhing b. fhFTEHE X HNm

c. flitz

X 5. fEFI 2 : 20 2 H H I

T L e — BB o 0 . 2E T iR R
2.325g. fa PIEIRAz DRHE % ZoE% 1 H, 4k
A & T o 7o, WIS 50° DIl % 7R,
AR IEIEBIM@INEA grade 2 TH -7, HFEHEME
BB B 1D AP % £ o T oo 7o D3R SR
DENHIRD b o 7o, WIS EHERICEE L
JEh#9 30° 1c T — FMIEE T o7, W2 [,
A Z k4 IR DDy — 2D dH CE L % [ifT
U7c. At 258 <l 90° lfig & 2 D & — 2R
FELY)V—XvbEa—FLEREPEEFLL Y-
X E 2 —4 )L S B TR, I & b
RGO N RAFISROB L, 221 2 20 NG
HEREk Lz, RSEOBIBIEIR (45 9 » H) T
SRR, A% LS 2 320 3R KA excel-
lent TdH o7,

GEM 2] A SRR Grade I
WEUR 39 3 H, IEWREMEA M T LAk
Y, A FIRHAE 2,658 g A2 FIRE & D WG IEIYET
B LA SR % RO M EBHAMN & 2 5 72 (K1 3). Widk
RYEWEBIETEA grade 3 Tdh -7z, JEMEEER E L
T Larsen fiCfEREZ R 7. FIGREE L TREEA
FHCFEE LB % R T, WL D
TEFREB 2 & NS X 7 AMIE 2179 il & bk
MRS Td o 7. L8 7 2o FINEEEE {7
D33 & A3l {0 IR T LA RE 152007 % Jiti AT L 7= (1%
4). FHiRE D BIEHG S CIZmiil & b 42 1 WD
IR 7 & NS KIREEIE R O Tk 258 7.
F B e N5 IR W0 D s 7 & TN K BRPYSR AT 0 Z
LR #7572, flrhir BLoc - i i A

X 6, fEHl 2 @ RAKTEROMBLZENIF (375 6 20 )1)
GG X R %

ZHHELCIER LTE Y ER E B IRIEFRBRDITRL
ThHoto, itk 45° £ CHMTIEE & 42 ) X 7 2L
ExRITo7, ¥ 7RAMERER, MRICHVIR
WEOREDFIIE R R 2. 208K 2 2> AR ]I
AL b 40°, JEilh 10° & FWI A BCIR & Tl
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f1o7-(/5). FHliReaLRRN: T < b /ET%8 0
ARHETH b & & KBEPUTAT; 13 255 LS L <
Wiz, FHHGPUTRRE D V-Y LR, MBI D) EE,
Bl @ o itz mfiic > 7. IS4 ) ¥z
BIAHEE &8 % FlV CHEIE 21TV, & 2Rl
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HCAAEER R ELY — A v Ea—7 LR
ZEE LT, 3% 6 0 H OmASFEMEILEIRN (X 6),
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Fe RN P ETIBE - (375 BB T dp 0 Z DFELER
120.001%BE L3NS, LRI, 11/328
MR G & RS E T3, éﬂ@ﬁwfu
7 e 3 DS NRRER Cd o 7o, SERALI BT
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Treatment for Congenital Dislocation of the Knee

Toru Irie, M. D, et al.

Department of Orthopaedic Surgery. Hokkaido University. Graduate School of Medicine

Congenital dislocation in the knee(CDK)is a rare deformity presenting itself either as an isolated
idiopathic entity or in the context of a syndrome such as Larsen syndrome. We report treatment
and clinical results for CDK in 8 knees involving 6 patients, seen between 2001 and 2011. Two
patients presented Larsen syndrome. All knees were initially treated conservatively. Those at
grade 2 showed excellent results. One patient at grade 3 in the bilateral knees showed poor results
and the knees could not be adequately reduced conservatively. For these at grade 3, quadriceps
lengthening was performed. and this showed good results. These findings suggest that
conservative treatment should be tried first. and that surgical treatment may be needed in grade 3
severe cases involving a syndrome. In these cases. surgical reduction should be performed as early

as possible.
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Suspected Malignant Hyperthermia after Surgery for Hip Dislocation
in Cerebral Palsy

Yuma Sakamoto, M. D., et al.
Shinkoen Handicapped Children’s Hospital

We report a suspected case of postoperative malignant hyperthermia occurring in a patient with
cerebral palsy who underwent surgery for dislocation of the hip. The patient was a 7-year-old girl
with no history or familial history of abnormal reaction to anaesthesia. She underwent surgery for
dislocation of the right hip. involving selective spasticity control surgery. open reduction, and varus
derotation osteotomy. The operation duration was about 7 hours. Sevuflurane was used for the
general anaesthesia and was administered for about 9 hours. There was no abnormal sign or
symptom during the surgery. However at 3 hours postoperatively she suffered a seizure and
developed a feverof 41.3C. Her breathing deteriorated, and oxygen was administered with airway
control. On the postoperative day 1. she showed elevated levels of serum creatine kinase, AST.
ALT, LDH. and myoglobinuria. and was diagnosed as having rhabdomyolsis. Postoperative
malignant hyperthermia was suspected because the patient satisfied Morio's clinical diagnostic
criteria for malignant hyperthermia. Further surgery and anaesthesia in this patient will require
careful perioperative planning and management.

104



Fl/E£3E (J Jpn Ped Orthop Ass) 22(1) : 105-108, 2013,

7L RACHRERR BAE 22 D T2

—RRIHIC & 2 PHROM—

K BERN YRR v 8 — IR

I AR ZEHLIE LB
oK FE

wHE B -k OB MOk

Ve I R
fle i M A

E B MRSA ZREE & T2 FLINACIRERBE 2RI FHRARTH 3 L DREDP S, 5l
B BRI K - TFEDNE ) 2SO0 THATL 72, 1983 4255 2010 42 F TISTEWEL 72 47 il
b, BB CHEOMEDHETH > 72 1961C, VEM 1% 8 2 H (18 FI~9 &), #
M ENE 3ES pATH o7z, 2EIUIBPNEITZ i T L 72, R0 PR SER S & 15 o 2%
I & BB ZITE L 7. MRSA 761, SO 7 F I ERE 58, H Influenzae 3B, A e 2
5, S. Pneumoniae 19, E-coli 1 f#1¢, MRSA 7 #rp 5 i34 1T - 72 DR I3 BE 9 4,
B7H, vTo6l, RuI36l, 209 b HRsERL S OB G, W3, A1 4], MRSA (&
3, B3Bl, A1 HThorz. ShOBRTREICLLEZH SNk o7,

&I

Wy ¥ — TS VAL PEIR BT 43 1o L T
4 F AN O V) FPENE T o T B 2w TS L

77 L & L, methicillin-resistant Staphylococ-

cus aureus(LUT, MRSA) #ild 285 & 4 2 EHIEY)
FHHENE SR THFPHRARTH B EDELIL o,

B ®

SR A GEREIC L > TIHINE I Do
THAE L 7=,

MR EFE

1983 EH 6 2010 FF Tt Xt v ¥ —TIAML
AT DY L, PETRSEERRE CRH 2RETE
19 RRE L, SEHEAER 18 FI~9 g,

1Y 1 8 2, RSN T 3 45 2 H
T dp o 7o A4 LRI T UG HENRT 2 fifT L 72,
Figmizg 7 7 a —F cRESNES L, PN
L—rvEFEL T3, MiBRORRIETIEIT> T
Wiy, SRIOWMNTHEILEIRE, HiE#%S % L
BEIOB(K DI, £T € 720F% (727
F k)7 L) & AN EE (50 mg/kg/Fl, 3 B4y
)L, KRR X DEEEEL 72, WiEkSH D
REO B (I 1) 1d 2 ez ke L, R R E % 28 T
L7z, SRR GIIINIE, 8 2 BlosIngE 4 ¢ CRP
232 [lfge v ChElikf, U <3 30 mm/h
LITick 3 £ Child 7z, Z0®RIEMENREZLR
4BMIT> Tt FhYe vy — i efifbbis
oD B CcH 2. IEIE IO HIE L
5. O FEMiZ B0 (1) % v 7o B EILE T
b5,

Key words : septic arthritis ({EBPERH28),  hip joint (Be1ii), prognosis(F71%), methicillin-resistant Staphylococcus

aureus (MRSA)

BRS¢ T 339-8551 HFEUL I vz FIITEMIXIGIA 2100 KF RSNV & — T
ar

ZRE VR4 EIATA

it
i

N\

SHRE IR
WA (048)758-1811

105



MRSA 237 il £ k% Td - 7.
MRSA = methicillin-resistant Staphylococcus aureus
MSSA  methicillin-sensitive Staphylococcus aureus

w R

B2 EE X MRSA 76, #E@7 F 7EKE 5 61, H
Influenzae 3%, A BEZHEE 2 5, S. Preumoniae
1 5, E-coli 1 #ICH DFE H ¥ 40.4% (19/47)
TH-o1(F2). LERDBFILBEBEOH, BT
B, Axze <, AT 3BT, KAERT R 84.2%
(16/19) Tdh - 7=, MiAIHIE DK 513 9 1T
HbNTED, AVNRILRZD4H, €7 2 L%
201, &7 ZFR0FM 1L, ~Nra=q s O
(LR, VEM) b 2 il s f- (K1), kil

106

s ANWRARE LT 48
B V4 a7 N 165
i B3IET A 151
s REVYVRAEIET 2 L 1% 1.
P R=VYYREAvaTASY 18 ||
s =SSR K2 2 ANARRGELFOKGD 4 HIT
+7IFYavk 18 Hot
# JE ] Anf
s I ol
o | | BTG | T L D535
X BT | RS HELE =
I, TA T, (1B) 132518024
’ 1B, IIC, IV, V
BT BefT
b2y R % W %
BRI AL | IR =¥
PR G Tt ] B e ROM }
Trenderenberg | Trenderenberg
* 2. EZ%E O M xR 3. INATHUR S S DM & R
AL S i
4 I W egws | ope | om | oW | Fw
MRSA 7 DUE S
MSSA 5 »HhH 9 5 2 0 1
H. Influenzae 3 L 10 4 4 0 2
A T 2
S. Pneumoniae 1
E-coli 1
HiEE % 40.4% (19/47)

DG L INEIE, &5 H D RS B, R34,
AT, A LA B, R4, AT]24)C
Ho7-(F3). FIHROME LRIz, Han
RELFAPNE TR CREBIRBETH > 72 (R
4). KEHRE D MRSA T 7 Hith 6 1 DI R
ffcd o7, H Influenzae \& 32 TR TH-
7:(£5). A& o 7iEHE, MRSA, #G7
R BRI, S. Puewmoniae 2N Z N1 i Cdh o7,
DS MRSA Tdb - 7-5EHI & itz RiE< b 5
(F6), FeLC7hhsHlEHLERTHS
&, FiligcolE»12H, 14 HERED»>7IC
bH ST, inid VCM #5035 1h 7 2 filld
RIFGIRECTh 7= 2 L EDBZEF oS, il
LTV 1 HNEFEIER 3 H B YIGH PR %2 17 -
TSR R TH - 7-.




ML | R | I8 [ ST)
% 4 S
T s ANARRZLT | 4 3 1 0 0
AT PLIASE DT & Ak —
7SR L FRDIE D DS e it 13 ”“374&6 . L 2 0 0
AHNT.
€7 L% 3 2 0 0 1
FEGIg | B oo Rl
x 5. .
_ MRSA 7 3 3 0 1
WS & TR
MRSA T 6 lid PR ESFTH 7z, R 5 |2 |2 | 0 ]!
H. Influenza 3 3 0 0 0
A BT 2 1 1 0 0
S. Pnewmoniae 1 0 0 0 1
E-coli 1 1 0 0 0
RS | El | Rz ol | AT o b % GiFEER
® 6. ] B |27 LE %L KL
MRSA & fili# 184 " = b T B =1l
Fili & TOWMEs Do TY, i | : 7 - G
VCM o asfibn -t 2fiign | 183 21 1 H =L L
THotz I 19 14 H VCM, GM, ABPC | %L
ORI 1t 25 H 12 F VCM, PC 7L
GM: 7 v oy
4 % 2F 4 B L
ABPC: B2 U o I 91K [l L 2
PIPC: R¥ b U £ 18 H 3 7L (& H A (R TR
o —77, PREIFOWRE IS kv, LB 2
4 Mfu%%#fﬁﬂwc%ot&ﬁm , ZDrh
REDORIEZFIE, 60525 80% & DG <, HUWIEZW, BRSOt s wE R
LA é&y?~bﬂﬁ%%c&othb, «fu%.HﬁMNmSA7%W6%w&%EW
FANHIHEDOK G B EINTWHE I ENLuizo THotz, 2 HUND RN T L 7= 4 6 1% 5%,

F WA C 72 > 72 A5 VCM 25 1l E 1l 1 4 5
SN 26NERTHH, WYL VCM &5
fif & DL D X MELTMA ol EF R,
MRSA TAALE o7 1, BreElic, i

ZIRHEVFER(40.4%) Ik >/ L EZ 6N 5,

H. Influenzae \$M &2 DR, EEHIE D TH
Wi e A DR C & 2. F 72 I Influenzae % 5
NWN—=TB1DITEANNANRZFLFZLLIEE 3+

7 x LRSS b HETHD b S, KRR RERTHHH, LHLZENiONEED S )
MRSA DB >V TOREEFHE SN D, £ fibiehr ot 2 &SR >/ EHELZ L 7o, WfE
T, M 5Y1E, MRSA 4 #12CTREARRT, 261 A B 3Bz DTG L 72 (R 7). VIGHEDR

BV, 2HNSI AT Ch o 7z LR T
W3, ZOMDE S B>V TIHRBRIFTH -
fREWE LA, KICHIAS”E, MRSA 9 #ith 6
BNIRIERIFTH > 7253, 38 h D 3 63 GIBHTEILS
FTOWIED2, 3, 4 HTH-IlbDrbsT
BERRCH-7 LBRT V3, MY Y
MRSA 2 liZ 2\ TEYIFAYELE £ T WIMAs 2,
4HERMTHLTPHRARTH S LREL T3

TOWIEIA 6 HLA L Tdh o7 2 & LM L
2 onT, BEDOREARS L T £ coWHIZ

GECOREGELNREERLAERCHS Lilbn
3, YINlohEEE, W17 2 0FR28 1ER
EZINTELD, EFEIRBOHUREE b MR
il INCTE T3, PIIHIESE L RiEICOW»T
BRI S DSRE L TED, A A RE2 LRl
L7220 18451 81.8%xRIiFTH-7- ¢ L, &

107



=1 L iiEco [ FhEco| Lo

am| REE | s | o | T kg,

i ; : » JRAAS L5 D Fset

<o [0 @10 2H | S.P L SED :

il b kRl il s EE UL AR 4 & Tl DM
A0 | 0# 7 #H | MSSA 5y | 1 |#L e

A | 18 [ MRSA L 6 (G A (A T A

7 2 AR RANNREZLADE)THB ELT
W3, Yty —Tld, MRSA DH&ED336.8%
(7/19) L, EHFERBSHITH1T E,
FHEROWETHLYVHER D MRSA B MA KR
SNTWEIEEEEL, PN, QEAR2ER
u:FMMuVCMtﬁ3&7LA prEL, =
NLIHMTIE AN AN RZ L FEBE G LT
%,

FED

FLyh VAL NEBE AT 28 19 Bl > TG L 7=,
BEREOBBUC K 2 FHRDE VXS5 T
MRSA TH 7 b 6 iz PRRIFTdH -7, iR
WDRIEA L & Fili T OB TRICHEET 3
THEEA dp 5. WATDHEH DG b TR FE
AT TVEMEDSE Z st oT, Wik, HiE
AL BF IOV TIRMAYIC VEM &3+ 7 =

LADFER, ZHLIMIZ AN AARF LAFZ DO G
BB ETH S,

X
1)

2)

5) *

6)

7)

8)

fik

JWHEE, & LEEA, Rt RoCoFLRIL
DRI 28 12w L ERESE 10:1035-1044,
1975.

WM, IR, SRR HA N -
FLULDALNRAEIRIM T 58 D IR DI, 4EIE
4EE 53 :1255-1260, 2002.

FREDCH],  ARrEsE, ACYFRIRIE A ¢ A SRLR
PENIB 5 28 D ESHERR SR, /KSR 17(1) 146-
49, 2008.

PoRHE—, RSO N (LR B 28 ) B
NI D LR YE B i 58 D BrEL. s WERHER R
5‘)' 115 120, 2006.
B, AR, thHEEIMEN YL vy —
T%fLH!'“ Ve 11134 £ ¢ D TR RE IR —29 i D

Fﬁ“..f—. El/NEEERE 20(2) : 436-440, 2011.
B, FIABHE, ARG IZ) © RIHZ
W7 - A U 7= FLOD VLR P B i g8 MIIHE IR
YR 57 1 14-20, 2010.

FIMRE, MIHEE, SRRIEEED LR
P 1% B i 98 0 1 MR TR R &R AR IS T B i
B OH/NVEEZRE 16(2) 1 276-279, 2007,
EAREE R, RIEARHE, SEPY HIEH 0 ARG

IR 184 £ ¢ ) FEAE T A T- & B R 0 B
. H/AMERFE 16(2) : 271-275, 2007,

Prognosis in Septic Arthritis according to the Type of Bacteria

Katsuaki Taira, M. D., et al.
Department of Orthopedic Surgery. Saitama Children's Medical Center

We report the clinical outcomesaccording to the type of bacteria involved in septic arthritis in 19
hips, treated between 1983 and 2010. Their mean age at onset was 1.8 years, and the mean follow-
up duration was 3.5 years. We used open surgery in all cases, and the pus was drained. Positive
cultures were obtained from the pus only. The 19 cases included 7 cases of methicillin-resistant
Staphylococcus aureus (MRSA)., 5 cases of methicillin-sensitive Staphylococcus aureus. 3 cases H.
Influenzae, 2 cases of group A streptococci, 1 case of S. Pueumoniae. and 1 case of e-coli. According
to the Katada classification the outcomes in the 7 cases of MRSA were excellent in 3 cases, good in
3 cases, and poor in the other 1 case. The prognosis after MRSA wassimilar to that after the other

types of bacteria.
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Abstract

Valgus Deformity in the Lower Limb after Tibiofibular Synostosis in Congenital

Deficiency of the Tibia

Sayaka Fujiwara, M. D,, et al.

Department of Orthopaedic Surgery, National Rehabilitation Center for Children with Disabilities

We report a case of a 12-year-old boy with valgus deformity in the lower limb with osteomyelitis
at 4 years after tibiofibular synostosis surgery for congenital deficiency of the tibia. The boy had
presented congenital deficiency in the tibia. at Jones type 2. and underwent tibiofibular synostosis
at 8 years of age, Postoperatively the lateral epiphysis of the tibia became closed. and valgus
deformity in the tibia gradually developed without trauma. At 12 years of age the boy presented
gait disturbance. These findings suggest that epiphyseal deformity should be suspected after
tibiosynostosis in congenital deficiency of the tibia. especially when presenting even slight varus or
valgus deformity in the lower limb,
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Clinical Symptoms in Children misdiagnosed as Acute Osteomyelitis

Yoshitaka Eguchi, M. D., Ph. D., et al.
Department of Pediatric Orthopaedics, Osaka City General Hospital

We report the clinical symptoms presented by 22 children with initial diagnosis as acute
osteomyelitis. Among these, 14 (64%) were later confirmed to have not osteomyelitis. We have
reviewed the clinical data on all 22 children with age range from 4 months to 12 years, seen in our
clinic between 2006 and 2011, with initial diagnosis of osteomyelitis. They included 17 referred from
orthopaedic surgery. and 5 from pediatrics. Of those from orthopaedic surgery. all 22 presented
musculoskeletal conditions. and 18 presented radiological abnormality. In all patients we examined
the white blood cell (WBC) count, erythrocyte sedimentation rate(ESR). C-reactive protein (CRP).
and follow-up duration after initial treatment, together with MRI. biopsy findings, and other data.
As a result, 14(64%) were found to not have osteomyelitis ; including 3 with acute lymphoblastic
leukemia. There was no significant difference in WBC, or ESR between those 7 with confirmed
osteomyelitis and the 22 with non-osteomyelitis. However in those 22 with non-osteomyelitis. the
CRP was significantly lower (p<0.05) and the follow-up duration significantly longer (p<0.05)
than in those 7 with osteomyelitis. These findings suggest that in suspected osteomyelitis. those
presenting a low CRP and long follow-up duration after initial treatment should be reviewed for
differential diagnosis.
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Traction for a Fracture in the Femoral Shaft in Children

Takayuki Kuroda, M. D., et al.

Department of Bone and Joint Surgery. Kawasaki Medical School

We report the clinical outcomes from conservative treatment using traction followed by a cast,
for a fracture in the femoral shaft in 8 cases, involving 4 boys and 4 girls with a mean age at trauma
of 3years. The mean duration of traction was 22 days. and mean duration of hospitalization was 38
days. The overall mean duration of casting was 38 days. and the mean follow-up duration was 18
months. The mean time until boney union was 9 weeks. The medial and lateral angular deformity
was improved from 9° at boney union, to 7° at final follow-up. The anterior and posterior angular
deformity was improved from 10° at boney union. to 5° at final follow-up. There was a mean limb
length discrepancy of +4.6 mm in five cases, and of —10 mm in another 1 case. These findings
suggest that traction for a pediatric femoral shaft fracture was satisfactory with low invasiveness

and good effectiveness.
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Using a Net Type Restrainer during Conservative Treatment in Children with

Autism or Mental Retardation

Aiji Matsuura, M. D., et al.
Department of Orthopaedic Surgery. Karatsu Medical and Welfare Center

We report the use of soft net-type blanket to calm the patient during conservative treatment in 3
children with autism and in one child with mental retardation. In each case we used a net-like
blanket to calm and restrain the child. In the three cases of autism, the child relaxed, and
conservative treatment was performed, while in the one case of mental retardation the child did not
relax. and no conservative treatment was performed. We concluded that use of a comforting
restrainer blanket was effective for a child with autism undergoing conservative treatment. but

was not effective for a child with mental retardation.
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Long-Term Outcomes after the Evans Procedure for Clubfoot

in Myelomeningocele

Hiroshi Tanaka, M. D, et al.

Department of Orthopedics. National Rehabilitation Center for Children with Disabilities

We report long-term outcomes after the Evans procedure of lateral column shortening to treat
the clubfoot deformity in 25 cases of clubfoot involving 18 patients with myelomeningocele. The
patients involved 11 boys and 7 girls, with a mean age at surgery of 7 years. The mean follow-up
duration was 15 years. According to Sharrad's classification, there was 1 case in Group 1. 11 cases
in Group 3, 1 case in Group 4. and 5 cases in Group 5. The Evans procedure involves lateral column
shortening with muscle lengthening and tendon transfer all performed in the same operation. Six
cases required addition surgery. including 4 with recurrence and 2 with reverse deformity. Among
the 4 cases of recurrence, 3 were in Group 5. Long-term outcomes showed clinical improvement in
all cases, with no case of decreased ambulation, and no case of ulceration.
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Clinical Obesity presented in Childhood Slipped Capital Femoral Epiphysis

Katsuaki Taira, M. D, et al.
Department of Orthopedic Surgery. Saitama Children’'s Medical Center

We report 40 casesof slipped capital femoral epiphysis occurring in children with clinical obesity.
The patients involved 29 boys, 11 girls, and 2 with abnormal hormone condition. They were seen
between 1995 and 2010. In each case, we examined the height. weight, level of obesity, form of
onset, severity of the epiphysis. and physical sports history. Among the boys. 76.7% were taller
than 140 cm, and 86.7% were heavier than 40 kg. Among the girls. 63.6% were taller than 140 cm.
and 54.5% were heavier than 40 kg. The incidence of obesity was lower in the girls than in the
boys. Overall all 40 cases, there was clinical obesity in 77.5% ; including mild obesity in 9 cases,
moderate obesity in 11 cases, and severe obesity in 11 cases. Onset of slipped capital femoral
epiphysis was acute in 9 cases. acute-after-chronic in 16 cases, and chronic in the other 15 cases.
The degree of epiphysis was mild in 21 cases. moderate in 14 cases, and advanced in the other 5
cases. Those with acute onset of epiphysis showed a higher incidence of obesity. However there
was no correlation between the degree of epiphysis and the level of obesity. Overall 13 cases
presented a history of no physical sports. and only 2 of these (overall 5%) presented only mild
obesity. These findings suggested that children with higher levels of obesity and a history of
physical sports were at risk for a slipped capital femoral epiphysis.
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Developmental Dysplasia of the Hip in Identical Twins

Sachi Hasegawa, M. D., et al.
Deptartment of Orthopaedic Surgery, Aichi Children's Health and Medical Center

We report the clinical findings of developmental dysplasia of the hip in twp cases involving
identical twin sisters. They were referred to us at the age of four months, and on first examination
presented similar posture in the trunk, upper and lower extremities. The older sister presented
abduction-in—flexion angle of 40° in the left hip. and the younger sister presented an angle of 60°.
Ultrasonography showed both were Gralf type Il. and X-ray findings of the hips and pelvis were
similar in both cases. The acetabular angle in the left hip was 33° in the older sister, and 34° in the
younger sister. Both were treated conservatively using a Pavlik harness. After the first treatment,
the hip was reducec in the younger sister. and after the second treatment in the older sister. At
most recent follow-up examination at 2 years 6 months of age, the acetabular angle in the left hip
was 30° in both cases. The similarities in these two cases suggested that hereditary factors are
important in developmental dysplasia of the hip even in the post-natal period.
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Hip Migration after Soft Tissue Release in Cerebral Palsy

Hironori Ito, M. D., et al.
Department of Orthopaedic Surgery. Central Hospital. Aichi Prifectural Colony

To improve treatment for hip dislocation in childhood cerebral palsy. we report the long-term hip
migration in 30 hips. involving 20 patients, treated with soft tissue release. All hips were initially
treated between 1996 and 2000. with a follow-up duration of at least 8 years. Plane X-p
radiographic evaluation included pre and postoperative measurement of the migration percentage
(MP). The mean age at operation was 7.2 years(ranging from 2.6 to 13.8 years). and their mean
age at most recent follow-up was 17.4 years(ranging from 11.0 to 22.3 years). The mean follow-
up duration was 10.1 years(ranging from 8.0 to 13.2 years). The mean preoperative MP level was
55% (ranging from 20 to 100%). and the mean MP level at most recent follow-up was 39%
(ranging from 12 to 100%). All hips who showed a preoperative MP<50% subsequently showed
MP at most recent follow-up<50%. These findings suggested that soft tissue release was effective
in the long-term for preventing dislocation of the hip in childhood cerebral palsy.
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Re-Application of the Pavlik Harness to Treat Developmental Dysplasia
of the Hip

Masafumi Maseda, M. D,, et al.
Department of Orthopedic Surgery. Saitama Children's Medical Center

We report re-application of the pavlik harness to treat developmental dysplasia in 42 hips,
involving 40 patients. We report the reduction rate and predictors for successful reduction, as well
as the duration of re-application until reduction was achieved. We alsoreport the rate of avascular
necrosis. In each case the first application was unsuccessful. The mean interval until re-application
was 4 weeks. Re-application achieved reduction in 31% after a mean duration of 10 days. Only one
case showed avascular necrosis. These findings suggested that re-application of the Pavlik harness
was effective to treat developmental dysplasia of the hip after an unsuccessful attempt.
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Abstract

Femoral Derotation Varus Osteotomy for treating Hip Dislocation
in Cerebral Palsy

Dai Iwase, M. D, et al.

Department of Orthopaedics Surgery, Kitasato University, School of Medicine

We report the short-term clinical finclings and parent satisfaction after [emoral derotation varus
ostetomy for dislocation in 19 hips. involving 14 children with cerebral palsy. In each case we
performed open reduction with [emoral derotation varus osteotomy. We followed the clinical
findings on radiographs and the hip motor [unctions, together with the parent satisfaction levels.
The mean follow-up duration was at least 12 months. During the follow-up, one hip became
dislocated, and four hips became subluxated. The motor function was improved in 5 patients.
Satisfaction was good in 17 hips(79%). The parent satisfaction rate was higher than the motor

function improvement rate.
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Abstract

Short-Term Outcome after Salter Innominate Osteotomy for Subluxation
of the Hip in Non-Ambulatory Children with Cerebral Palsy

Takeshi Kinjo, M. D., et al.

Department of Orthopedics Surgery, Okinawa Prefectural Nanbu Medical Center and
Children’s Medical Center

We report the short-term outcomes after Salter innominate osteotomy for subluxation/
dislocation in 8 hips involving 7 non-ambulatory children with cerebral palsy. Their mean age at
operation was 11 years, and the mean follow-up duration was 2 years 3 months. According to the
gross motor function classification system (GMFCS). there were 5 hips at level IV, and 3 hips at
level V. Since posterior insufficiency and acetabular deficiency varies in cerebral palsy, we used
preoperative 3D-CT. At most recent follow-up. the mean migration was 13.4%. The mean Sharp
angle was 53.7° before surgery and 38.4° at most recent follow-up. During follow-up there was no
re-dislocation. The Dega osteotomy with shelf augmentation achieved coverage posteriorly and
laterally, and achieved improved migration percentage and CE angle. The short-term outcomes
indicate that Salter innominate osteotomy combined with femoral shortening varus derotational
osteotomy was effective for treating hip instability in these children with cerebral palsy.
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Large Lipoma on the Thigh in a Child : Report of A Rare Case

Kenji Masuda., M. D, et al.

Department of Orthopaedic Surgery. Kanagawa Children’'s Medical Center

We reportarare case of a large lipoma occurring on the thigh of a 10-year-old boy. The patient
presented an elastic large mass about 10 cm in diameter with unclear margins, on the right
posterior thigh. There was no pain. On T1 and T2 weighted MRI. the high intensity region showed
the lesion was 7x8.5X12 cm on the adductor magnus. Open biopsy findings showed sheets of
mature fat cells with skeletal muscle and mucous lipoblasts. The lesion was completed resected
piece-by-piece. At most recent follow-up at 5 years postoperatively, there was good leg function,

and no evidence of any recurrence.

164



FN

L 3l

f2it (J Jpn Ped Orthop Ass) 22(1) @ 165-169, 2013.

R PERIH R AR RBIR TIE (C A & L7z LT B HED 1 41

IRIHAR |- Ai3sE A 2 Rt

= qioE W\ R CR <N SR

Z B BIERTTRIREEGENS T E (pseudohypoparathyroidism : PHP) (2 & & 172 B M EIRED 1
3 2 RN L 7.

PHP (% parathyroid hormone (PTH) (2 & " 2 HIFEAIEGHEIC X > THAU 2 EENETH D, = Ca-
{IC P IMAE & Z 27U FEIRICINA,  Albright's hereditary osteodystrophy & W& 40 2 FFE# L AFT
RzEFT5, EHNE 14mBT, 0L D PHP [ a MoBMCHIRNBENTH > 7. 10 &L D
FE BN ELR IS, 12 88 RE & D A5 BRI B F I 2 B R L, 2 ORI R 4 (3 KR
ZRw, VIR AT R Mo 7o - I IERG T 2 T o 72, FREMRTE TR T FIEDZMITHh - 72,
PRI & AT 12 L THTE DB Tz,

BF AT PHP (SRR T2 DLOFEIN & Ll L T IS HBL 2 il ic b 5 72 8, #IFEREIR
LB D%, YR OKETEIEZZ 841013, PHP 2200 B E S - FoRBlgE %179 o

EPRBEEEZEND,

ITL®IC

Pseudohypoparathyroidism (PHP) (& parathy-
roid hormone (PTH) (= X 3 % B2 Ay i & o HLHE A
IGHEIC & > CTAEU 2EERETH D, ECa- (P
MAE & Z AU TEIRICIZ, A—L 774 b
(BB BE9CESE (Albright's hereditary osteodys-
trophy AHO) & WHE 41 2 R B0y & (4597 L & Kl
FEEMFFRD B,

S ulFKk % 1&, PHP H#FIZE T2 R i
ZELI IR L -DOTIRET 5.

E 5
iE 14k, BT
X &R ERBUEIASES - A5 T B EiBE G AE

BE{ERE : PHP Ia ¥, FUIRIRESHE(S [E
MIAREE : a—calcidol (7 » 7L 7 7 3.0 ng/day),

Levothyroxine (F 7 —< » S 100 ng/day)

SRIERE : i34 PHP a8y, BURAHs Rty R H
PRIEEHE A M AE (PPHP)

RRAE © 0 FRIF & D PHP 1 a B Wi</hE
WHENFE T - 72, 10 IR A2 R BT S Efc
DT 2 13 L, 11 BRI I IR RHR N2 2 L ot
B L 7> Cuode, 12 BIRFICIE & & 1247 FRUMIFE
AR = & B & R L 7

DIREIESRE (2 5R 2 1o Hi kL, 72 RBUEI R %
Jid & WAT 2P0 72 7o @, 2009 LENTEE L i a7 1
M ABEE 7o 7-.

ABRFIRAE : & 152.5cm, A8 57 kg, BMI
24.5

ICE I, G, FUEEIS, SAREREM, R e
Voo 7o R B T BL & RS Al T 2GR @ /-
(%1).

JE R BIEI L E B FIcR 8 em D I D & 3

Key words : peudohypoparathyroidism : PHP (£ flHU IR BEEEGEAS T AE), subcutaneous osteoma (¢ T f), benign

tumor (R PENERS),
BRS¢ T 286-0041 T HEGLEFHTT AT 90-1
=28 FIR24FEIORTH

Albright's hereditary osteodystrophy : AHO (A — )L 75 4 bl AT S hi)
IR AR |- Wil 2 IS 9L Bt

ZilER] 5T (0476) 22-2311

165



=)

L SE R, Wi, MIZER, SR
B0, RHE & v o 7o RN L AT B
75,

HBTIH 2 723585y A,
I8 o3 PT B % 32 8 7
Mot 1o, &hFEG
DEIffE R DT,

5. 2 2 1B 6 P B I AR o
3D-CT f4&. Isiid A8
BIETHfLL TwLik,

166

2. FER PN G, SR TR o 223550 A IEE,
BB (2 A (R ic T % R e, F 72488 3-5 7R 2
B ERD.

4. R BYE N SFINER o HHE X BER.
FE R AR B IS iR KBS 8 cm 2
BED B ALNHE 2 58 7.

N 2 3R, FEda%Z -7, BT nf B
Wl Iz3ED Ze o 7. £ 7% 3-5 PR B D &
RO (X2).

AT FBISBEIES < b FERE 2 11 5 W I % 380
7B, THheENEMEED o X6ICE
P FE DR Z R 72 (4 3).

BERFTR : BH X S - CT A CIRIEGE
WCEPEIERE 2 7R, IR I3 ABLR 22 JE T ik L
T (¥ 4~7).

MEFIEEFRR G 4 2 > D WAINR
T Ca9.6 mEq//(1IL& {6 8.5~10.4 mEq//) & 1E
HALPHA, PTH 530 (IE % i 160~520) pg/m/ &
REFEE 2RO, B EHEGE - Mg fEIZIER T



6. fFPUEBEMNTAS o it X R4
R CM UET MBS FIcfE ] em &
BED BN 2 SR 7.

8. 2L BHEI N SHEHSITAS oo fifj L EEAS
8x6x1cm DHARNTE TH > 7=,

QU]

Hot.

DLW &b, PHP CHE) BT EM %%
RN 9l 2 47 o 72

FMEAR « A2 BT P FONESRE 1 5L & o
FEEOBETHD, BDIHEE - e ch -
7o, WEHEEARIE 8 X6 X1 cm DIRARNERE CTH - 7-
(1X18).

A F R BRI 1%, TR Rz nI &
26 RAMDE & Dulifet: %= 5 bz ns, BT AL
& DFEEDIREITH o 72 721 TE & DU LR
T, YHENTHETd - 7o MIEEAIL 1x1x 1 em
DTN CTH 7. Fh, —E/DIEEIIEA L
7-(1%9).

RIBAREPAR BT IR EHRICHTE T 2105
il R & Nt BHRIZE AN TRIND X
MR BB HLAL T, MRS RG2S S5
%, AEERPNC S PR DRRHEZIR 2 £F 5 . Ji
BT B IR M I BB B S fue s,
ALAE A0 I3 B T E M 1Y &% 2 6t (I
10).

7. Aq T LA 0 A O
3D-CT &, Mi#E & 2 BYfi
P FETBIER & [k i A8
I THEILL T,

9. A5 FBHIBE AR RS 4 ERAR,

Ix1x1cm OFIRMFCTH -7,

\E.
Y

10, FHEEAR ORSELAT L. B 5
RO, BMUPIEL %w,

Vi
Mﬂ

167



WEIRB - Wi & BT RS E 2O, i
% 3ELFBL RETYH, LRI IR
ST R RO T, 4 TBUHBEIE I IER L
U1 6 2 2 IR BT I3 FE D Tz,

E

PHP |4, PTH D ibld {7 T 3ICb b
59, BENIESRD PTH KT 2 AIGHEIC X DK
Ca, & P, & PTHIAE & Z1Ulfy) XS, 7%
——, AN, KNEEZOKLR EDfEREE
T AMEMERETH D, 1942 41T Albright IC Xk > T
W Tl S, A TIE o s S22
M 2 HEE) cHEE S, £ENC 430 ADEH
0B LN TE D, FEROEMEEEER E
LI LIERIBEMEDSED 651 5.

Ellsworth-Howard's 308 (PTH fafiiatéx) (o5
TAHRGICE>TTlal, IbM, [cBWBLUT
BICpFEN, 2096 [alIBKED %2 Lo,
Ic BUFIER IR TH S, Talll- Ic T
AHO &WHEN RS AR, Thb bRy
&, s, FIZESR, PFE - PREEMm, BT -
WEHLEE D Rt EAl, SHEREM, BHEx o
PR S AT AL & RS FEEEN 2R, LIELIE
AR BRI E 2 £ 9 .

ZWiid 1. K Ca MAE, &~IE P MUAE & S~k
PTH ififi£, 2. Ellsworth-Howard il ca ) >~
BEHEST, 3. AHO, & 6fThbns. 7275L
Z OBRICE RS, I8 Mg iE, €4 I DX
ZHER RN 263803 B0, F 7o, FIFHRIKE
ik & & Ol Ca fil, P iz & OANDIBIIEN %
R\ VubDD, AHO DAHEZT AIEREELSH
D, B st B ELR IR B IS T AE (pseudopseu-
dohypoparathyroidism : PPHP) & I:E41 %, PHP
& PPHP R A—RKFZNTOREME L Sli#H D
BITHILRE SN T LB,

PHP I a5 R PTH ZAMRMLEHT TH
% Gsa EHDIEMHX FTH B L Vb TE D,
Gsa BHIZ GNAS L LI EETFIca—Fan<
VW3 COMETEESBREEOE A

168

PHP [ alfl, RZBEDHAICIZPPHP &4 %,
PHP (B2 817 2 K T F I IHBRAEL I 8,
VUG, B, WE EoegETThh, fEBud
Blld~10 BUA £ % ReEmE RO, A4 X3
mm~RA10x15x1 cm &L THBY, FI7HE
AL - A A0 - WK 2R 5.
PHP &S BT 2T HIED RS 27~
60% & SNTw3"Y, REE, I, MIEER,
BHgEEER, hFE - PREEME &2 oho
AHO DFEIR DB HS 50~90% F2ETH 5 =
ELigT 58, KT EMOMIRBE L Zuz L
ECId Lo L, SNG4 B REREME K
TR MG - B 72 & DREIE - WA H B 2
Do EMIIIEINAD TH ), BFHEE T E Mm%

& 72 T M BB T R0 A T AL R AE R
A2 E OB TH L L6, KT
I PHP IS B W TILIRMRF R ENE W EF A
2Y F1, (HRBUNIEETEIEDNS sl
B~1 IR & 2 ORIk & LLilz L <RI
TAHEMAH DY, WREKE L TIIRS TH-
f:rs).

BRIGTHER E ¥ 2 2 D WHIONR%E 1T 9 25,
BIOHA: - BRI 5§ 2 ghdtid s ic &
DELZHAYITHS.

AFEG] TR S AT RL(AHO) 22 L, K
IREED & 2 LRIy 7Z PHP THh o7z, WEICEZW Y
D2WLTED, GHERE Y 2 > D WHIONREFF
LTI TO7Dy, FOHE - A D,
P - WRATHSHNIR L 7= - I A pli 2 35 L 7=,
B R RN FLE L 2R 2s, DRl b &7
LTwiTfigl:dbEzons. £/, BROHL
PHP T&H D, #1242 R B Ei N S & B2
TR AR L 7. a2 < B A iG I RRE IR
BT HBRERBBE L L T3,

& &

PHP B IS TEIE % B2 L 72 1 4
T RRER L 7.
BT AN PHP ISR R TH D, I



SHHBld % f‘df)?f/ﬁfér-ﬁt &b T ENLC,

Fiic

RO TEM %27 54121k PHP /&
BEE, BE- a’ufv"l@lg THIZEDRELEEZS
n3,

Xk

1) Albright F. Burnett Ch, Smith Ph. et al :

o~
Z

Pseudohypoparathyroidism-an example of
“Seabright-Bantam syndrome” Endocrinolo-
gy 30 :922-932, 1942,

A, ZNFFE, A RiEh o BRI

BgEIc & D PR HRIREGELS FAE (Albright

B IEEENT) L2 L 72 1 (. BB 58(8) :611-
614, 2004.
BT, L (8, ERETES 2o

FEMBRG E MR & D RN T - o BRI M’ia
TEASTAE T a B 76, [HE 64(6) 397401,
2010.

HINER TR REAC T AE. DR EL 48
(11) : 1651-1656, 2007.
rhEERIE, RIEIGR], ANSRIEENZED © (A Lk

ANABEREAC AT & PPl e b s A BEREA 143

7)

11

~

DFRMBNFEREH. BIHEEGEEE 13 1 503-511,
1982.

Poomthavorn P, Zacharin M : Early manifesta-
tion of obesity and calcinosis cutis in infantile
pseudohypoparathyroidism. Journal of Pedia-
tric Child Health 42 : 821-823. 2006.
Sethuraman G. Malhotra AK. Khaitan BK et
al : Osteoma cutis in pseudohypoparathyroid-
ism. Clin Exp Dermatol 31 (2) : 225-227. 2006.
BIHERS, ALSHTE, SEHREIE2 © Albright
hereditary osteodystrophy- pseudohypopara-
thyroidism & pseudopseudohypoparathyroid-
ism. B RIOEGIR  25(9) : 891-899, 1983.
BT e, A WL T, SR =3 H Al

bright's hereditary osteodystrophy (X & & 417:

BERTEIE iR 52(3) : 275-277, 1998,
fRET B, W ML RBREEED S

R 0 22 11 72 (bl TR IR RE S F i oD 1

B, B DR 4(6) : 548-552, 2005,
AKMFE, A&z, Gy @I IR

Z 1o o Ryt IR IRBSREAC T AE D 1 6. [505¢
47(2) 1 181-184, 1993.

Subcutaneous Osteoma in Pseudohypoparathyroidism

Michiaki Miura. M. D.. et al.
Department of Orthopaedic Surgery. Narita Red Cross Hospital

We report a case of subcutaneous osteoma occurring in a 14-year-old boy with pseudohypopara-
thyroidism (PHP). PHP is a syndrome due to target tissue resistance to parathyroid hormone,
presenting hypocalcemia and hyperphosphatemia with characteristic features similar to Albright's
hereditary osteodystrophy. He was first diagnosed at birth, and a subcutaneous lesion on the lateral
side of the left ankle was noticed at 10 years of age. and another on the radial side of the right wrist
at 12 years of age. With increasing pain in the left ankle causing walking with a limp. he underwent
surgery to remove both lesions. Histopathologically the lesions were confirmed as subcutaneous
osteoma. Subcutaneous osteoma are characteristic lesions occurring in PHP, and are often the first
symptoms appearing. When presented in infants and young children. then careful follow-up should

be done keeping in mind PHP.
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Open reduction and internal fixation of medial epicondylar
fractures in children with K-wires

Huynh Manh Nhi, M. D.

Hospital for Traumatology and Orthopedics, Ho Chi Minh City, Vietnam

Abstract : [Purpose] Medial epicondylar fractures of the humerus in children sometimes need
open reduction and internal fixation. In these cases. a screw is usually chosen to obtain a good
compression as well as to allow the early active motion to avoid limited range of motion of the elbow
after operation. We want to use only K-wires as a simple option in fixation of these fractures.
[Study design] K-wires were used for fixation in two cases of incarcerated medial epicondylar
fractures. The K-wires were bent, cut and pushed deeply into the deep soft tissue, adjacent to the
bone. The stability of the fracture and the range of elbow motion were checked before closing the
wound. The patients started the active elbow motion early at the fifth day after operation. The
outcomes were assessed with the Mayo Elbow Performance Index.

[Results] The range of elbow flexion and extension was found comparable to the normal
contralateral elbow. The outcomes of these two cases were excellent with the Mayo Elbow
Performance Index.

[Conclusions] Open reduction and internal fixation with K-wiresis a simple but reliable technique
in the treatment of medial epicondylar fractures. It can restore a good range of motion which is
comparable to the normal elbow. This technique can be considered as an option besides the screw
fixation.

[Clinical relevance] Simple fixation with K-wires can be used as an alternate to the screw fixation
with comparable results regarding the range of motion restoration and bony fusion.

Introduction iyl
fixation of these fractures.

Medial epicondylar fractures of the humerus in

children sometimes need open reduction and
internal fixation. In these cases, a screw is usually
chosen to obtain a good compression as well as to
allow the early active motion to avoid limited

range of motion of the elbow after operation. We

Methods

Key words : internal fixation, medial epicondylar fractures, children, K-wires

Huynh Manh Nhi, M. D. Hospital for Traumatology and Orthopedics. 929 Tran Hu'ng Dao. District 5. Ho Chi Minh City,
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want to use only K-wires as a simple option in

K-wires were used for fixation in two cases of
incarcerated medial epicondylar fractures. The
K-wires were bent, cut and pushed deeply into

the deep soft tissue. adjacent to the bone. The



Fig. 1-A and 1-B : The medial epicondylar fragment was incarcerated in the joint shown on preoperative
anteroposterior radiograph(Fig. 1-A) and lateral radiograph(Fig. 1-B).

Fig. 1-C and 1-D : The fragment was extracted surgically. reduced and secured with two deeply buried K-
wires, close to the bone. Radiographs were taken at 5 months postoperatively.

Fig. I-E and 1-F : The final flexion/extension range of the left injured elbow is 140-5-0 degrees. compared
to that of the normal right elbow 140-0-5 degrees.

stability of the fracture and the range of elbow
motion were checked before closing the wound.
The patients started the active elbow motion
early at the fifth day after operation. The
outcomes were assessed with the Mayo Clinic
Elbow Performance Index, which has 45 points
for pain, 10 points for stability, 20 points for range
of motion, and 25 points for activities of daily

living”.
Results

The range of elbow flexion and extension was
found comparable to the normal contralateral

elbow. The outcomes of these two cases were

excellent by the assessment with the Mayo Clinic
Performance Index for the elbow.

Casel (Fig.1-A through 1-F) : A boy of
twelve years old fell over his outstretched hand.
On clinical examination. he had a swollen and
painful elbow without neurovascular injury.
There was no suggestion of a reduced elbow
dislocation from the history. The radiographs
revealed the medial epicondylar fragment which
was incarcerated in the joint. The patient was
brought to the operating room three days after
the injury for the surgical extraction of the
fragment and internal fixation with two deeply

buried K-wires close to the bone. Active flexion
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and extension exercise was started at the fifth

day after operation. The flexion/extension range
of the left injured elbow is 140-5-0 degrees after
5 months, compared to that of the normal right
elbow 140-0-5 degrees. The Mayo Clinic Per-
formance Index for the elbow was 100 points.
rating excellent.

Case 2 (Fig.2-A through 2-H) : A boy of

i

Fig. 2-A and 2-B :
The medial epicondylar fragment was incarcerated in the
joint shown on preoperative anteroposterior radiograph
(Fig.2-A) and lateral radiograph (Fig.2-B). associated
with the elbow dislocation.

Fig.2-C and 2-D :

The fragment was closed extracted. open reduced and
secured with two K-wires. deeply buried close to the bone.
Radiographs were taken at 5 months postoperatively.
Fig. 2-E and 2-F :

Active elbow flexion and extension exercise was started at
the fifth day after operation.

Fig. 2-G and 2-1I :

The final flexion/extension range of the right injured
elbow is 135-5-0 degrees. compared to that of the normal
left elbow 140-0-5 degrees.

fifteen years old fell over his outstretched hand.
On clinical examination. he had a swollen and
painful elbow without neurovascular injury.
Clinical and radiographic findings showed a
medial epicondylar fracture associated with
ipsilateral elbow dislocation. The patient was
given a closed reduction of the dislocated elbow

joint at emergency room under intra-articular



anesthesia. The elbow was reduced but smooth
and full flexion and extension of the elbow could
not be obtained. The radiographs confirmed our
suspicion of the incarceration of the medial
epicondylar fragment in the joint. The patient
was brought to the operating room and had a
successful closed extraction of the fragment
under regional axillary block. Then. the surgery
was carried out to bring the osseous fragment
back to the humeral shaft and secured with two
smooth K-wires. One of the wires went out of the
humeral shaft but fortunately did not cause any
serious problems. Active elbow flexion and
extension exercise was started at the fifth day
after operation. The flexion/extension range of
the right injured elbow is 135-5-0 degrees after 5
months, compared to that of the normal left elbow
140-0-5 degrees. The Mayo Clinic Performance

Index was 100 points, rating excellent.
Discussion

1. The pin fixation provides adequate
stability and early motion postoperative-
ly.

Medial epicondylar fractures of the humerus in

children sometimes need open reduction and

b = . 9
internal fixation”?

. A common problem of this
injury is loss of the final degrees of elbow
extension. A loss of 5% to 10% can be expected
to develop in about 20% of these fractures.
Prolonged immobilization seems to be the key
factor in loss of elbow extension. Therefore early
motion is essential to prevent stiffness in this

fracture®?

. The patient is encouraged to remove
the splint and start active motion as soon as 3 to 5
days post injury. The splint is exchanged for a
sling as soon as the patient feels he or she no
longer needs it for support. The same goes for the

sling : it also is discarded when it is no longer

needed”.

When choosing the surgical treatment, the
fixation must be stable enough to allow early
motion. Some investigators encourage the use of
screws because pins provide stability but do not
allow early motion”. Furthermore. a screw is
usually chosen because it allows a good
compression”?. There were some cases with
non-unions as postoperative results. One possible
explanation is that the use of K-wires or smooth
pins for fixation could not achieve adequate
compression in these failed cases. However, this is
only a hypothesis from a systematic review in
which there was no much access to the raw data
from the pooled studies”. We suggest that the
pins should be inserted into the bone in diver-
gence. maintaining some compression through
the fracture site.

Fowles recommended the use of two K-wires
for fixation. All cases in which the K-wire was
used healed with bony union but some had
significant loss of elbow motion. The author did
not describe how soon the elbow motion was
started postoperatively. Technically, it is not
known whether the pin ends were buried deeply
in the soft tissue or not®. To obtain the early
motion with pin fixation, we bend the pin ends
and push the pins deeply into the soft tissue. close
to the medial epicondylar fragment to facilitate
the elbow motion postoperatively.

About the timing of active motion postopera-
tively, it is initiated 5 to 10 days postoperatively
with the screw fixation”. while it was started at
the fifth day after operation in our two cases.
Although they started active motion early. both
obtained solid bony union without loss of reduc-

tion. There were no pin protrusion.
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2. Pin fixation can be used for a small

medial epicondylar piece

If patients are mature enough, the fragment
can be secured with a cannulated 4.0-mm® or
3.0-mm screw®. We think that the guiding K-
wires, cannulated drill bits, cannulated screw
drivers, cannulated screws should be used for
large fragments in mature adolescent patients.
When cannulated screws are used, more expen-
sive equipment is required than is needed for
pinning. Kobayashi highlighted the significance of
the size of the fragment in medial epicondylar
fractures. and suggested that conservative treat-
ment is indicated for patients in whom the
maximum diameter of bone fragment is 13 mm or
less”. We used the two 1.25-mm K-wires for the
first case with a rather small fragment in a 12-
year old small boy.

The biggest limitation in this study is the small
number of the cases. We have only two cases. We
need to follow-up the results with more patients
to see any loss of reduction and other possible

problems.
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Management of atypical clubfoot by the modified
Ponseti technique—a consecutive series of 10 cases

—DModified Ponseti technique for atypical clubfoot—
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Abstract : [Introduction] Complex (atypical) clubfoot represents a small proportion of idiopathic
clubfoot and ais characterized by deep creases above the heel. a transverse crease in the sole of the
foot. rigid equinus, severe plantar flexion of all metatarsals and a fibrotic and tight Achilles tendon.
These feet respond poorly to the conventional techniques of manipulation and are associated with
poor surgical outcomes. Ponseti described a modification of his technique for correction of such
clubfeet. We describe our experience with this modified technique in ten such feet.

[Materials & Methods) All idiopathic clubfeet presenting to our outpatient department that had
atypical features were taken up for the modified Ponseti technique of correction. Percutaneous
Achilles tenotomy was done in all cases. Correction was maintained in ankle foot orthoses (AFO).
Results were evaluated using the Dimeglio and modified Pirani Scoring systems.

[Results] 10 clubfeet in 8 children (7 males. 1 female)in the age range of 2 weeks-11 months(mean
age 5.6 months) were treated by this technique. The deformity was right sided in 6 cases and
bilateral in 2 cases. At the initiation of treatment. the average Pirani Score was 4.65(range 4-5.5)
and Dimeglio Score was 15.4 (range 13-17). After completion of treatment all feet were well
corrected. Relapse occurred in two feet within 6 months of treatment ; both were related to poor
compliance with the AFO bracing and both were managed by re-manipulations and a second
percutaneous Achilles tenotomy. Extensive surgery was not needed in any case. The average
duration of follow-up was 13 months(range 10-18 months).

[Conclusion] Early recognition of complex (atypical) clubfeet is of paramount importance to ensure
good results. The modified Ponseti technique of manipulation gives good and predictable results in
such cases and also obviates the need for extensive surgical correction.

Key words : clubfoot, casts. Ponseti

Corresponding author : Dr, Siddhartha Sharma, Department of Orthopaedic Surgery, Government Medical College &
Associated Hospitals. Jammu. India
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Fig. 1. Palpation for motion at the subtalar joint

Introduction

The treatment of idiopathic clubfoot has been
revolutionized by introduction of the Ponseti
technique”. Using this technique, various authors
have reported successful correction rates ranging
from 82-95%"%''"". However. there remains a
small subset of idiopathic clubfoot that resists
manipulative correction and is associated with
poor surgical outcomes®. These have been
termedas ‘complex’, ‘atypical’ or ‘stiff-stiff
feet by different authors®®'”. Ponseti identified
the patho-anatomic factors that rendered such
feet resistant to correction and also described a
modification of his original technique for manipu-
lative correction of these feet”. We describe our
experience with this modified Ponseti technique

in ten cases of idiopathic atypical clubfoot.
Materials & Methods

Study Design & Study Period

This prospective study was conducted in our
institution from July 2009-January 2011. The
study was approved by the Institutional Ethics
Committee. Informed and written consent was
obtained from the parents of all infants.
Inclusion & Exclusion Criteria

Consecutive cases of idiopathic atypical club-
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Fig. 2. Manoeuvre for abduction. In addition to
the thumb pressing over the talar head, the
index finger should rest against the lateral
malleolus.

foot less than one year of age were included in
this study. Cases above one year of age and those
with non-idiopathic clubfoot (neurologic or syn-
dromic clubfoot) were excluded from the study.
The Modified Ponseti technique-Manipulation
Phase

We followed the modified technique of manipu-
lation and casting as described by Ponseti et al®.
The key to this technique is precise identification
of the subtalar joint and the head of the talus and
the surgeon uses both hands during manipula-
tion. The forefoot is grasped with one hand while
the thumb and index finger of the other hand
palpate the malleoli from the front with the. The
thumb and index finger are then slided down to
grasp the head of the talus. In this position, the
navicular can be palpated on one side and the
anterior tuberosity of the calcaneus on the other
side. Movement at the subtalar joint can be
appreciated by the thumb and the index finger
when the foot is slowly abducted (Fig. 1). Ponseti
reported that this motion was minimal at first but
could be felt after removal of the second or third
plaster cast. The steps of the modified Ponseti
technique® have been described below :

Step I—Correction of forefoot adduction
and heel varus : Correction begins with abduc-

tion of the foot(and not correction of the cavus, as



Fig. 3. Manoeuvre for cavus correction. All
metatarsals are simultaneously dorsiflexed
and the heel is slightly abducted.

done in the original Ponseti technique”). To
ensure that the pressure is applied over the talar
head during abduction. the index finger should
rest over the posterior aspect of the lateral
malleolus while the thumb of the same hand
applies counter pressure over the lateral aspect
of the head of the talus(Fig. 2). Adduction of the
forefoot can be corrected easily after one or two
manipulations and weekly plaster cast applica-
tions. The goal is to bring the foot into a position
that is between neutral to 40 degrees of
abduction. Hyperabduction to 70 degrees (as
done in the original Ponseti technique”)is avoid-
ed. With the pressure correctly applied over the
talar head and by using the lateral malleolus as an
additional leverage point, the heel varus can be
corrected simultaneously®.

Step 2—Cavus correction : To correct the
cavus of the foot, all the metatarsals are
dorsiflexed forcefully simultaneously. The fore-
foot and heel are maintained in slight abduction
(Fig.3). Casting in this position is continued till
plantar—flexion of the metatarsals decreases®.

Step 3—Eaquinus correction : The equinus
deformity is usually very severe in atypical
clubfeet and therefore Ponseti recommends a
Percutaneous Achilles tenotomy in all such
cases®. The final cast is applied in maximal

dorsiflexion and slight abduction for three weeks.
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Fig.4. The custom made brace used for
maintenance phase.

Maintenance Phase

In his subset of atypical feet, Ponseti performed
bracing in 40 degrees of abduction in a new brace
that consists of soft, premolded, and well-adjust-
ed sandals with three straps to firmly hold the
foot in place”. However, we used an ankle foot
orthoses (AFO) that consists of well fitting, cus-
tom made boots(Fig. 4). Bracing is continued for
23 hours a day for the first three months and
subsequently as per the ‘nights and naps’
protocol (i. e. bracing during the night and when
the child is sleeping during the day) till four years
of age.
Outcome measures

The severity of deformity was measured by
the Dimeglio and the 6 point modified Pirani
scores””. Scoring was performed before initiating
treatment and subsequently at every visit. We
also noted the total number of casts used, the total
duration of treatment, relapses, compliance with
bracing, complications and the total duration of

follow-up.
Results (Table 1)

A total of 128 cases of idiopathic clubfoot
presented to us within the study period. Of these,
10 feet (7.8%) in 8 infants were found to have
atypical features. The mean age was 5.6 months
(range 0.5-11 months). Males predominated in

the study group (male : female ratio —7:1).
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Fig.5. 1 month old infant with atypical clubfoot treated by
the modified Ponseti technique

a ! Prior to manipulation

b : At the end of corrective phase. Oedema of the dorsum of
foot is noted. which resolved spontaneously within 3 days.

Bilaterality of the atypical features was noted in
two cases. The right side was predominantly
involved (right : left ratio —1.5:1). 5 feet had
never received any form of treatment and in the
other 5 feet, prior manipulative correction had
failed (although it was not clear which method of
manipulative correction had been used). At
presentation, the mean Pirani score was 4.65
(range 4-5.5) and the mean Dimeglio score was
15.4 (range 13-17). An average of 6.9 cast
changes (range 5-10) was needed for correction.
Percutaneous Achilles tenotomy was performed
in all cases. The average duration of the
corrective phase was 8.9 weeks (range 7-12
weeks). At the end of the corrective phase, the
mean Pirani score was 0.4(range 0-0.5) and the
mean Dimeglio score was 0.5 (range 0-2). All
feet were well corrected at treatment, however
persistence of the deep plantar crease was noted
in 3 cases. persistence of the posterior crease in 2

cases and a partially ‘empty-heel’ in 5 cases.
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Relapse of all components of the deformity
occurred within the first 6 months in 2 cases
where the parents were non compliant with the
bracing protocol. Both cases were managed by
re-manipulation, casting and repeat percutane-
ous Achilles tenotomy. Extensive surgery was
not needed in any case. Two cases developed skin
ulceration and subsequent superficial wound
infection that responded to topical Neomycin. In
both cases, it was found that flexion of the knee
beyond 90 degrees had led to formation of a sharp
cast edge in the region of popliteal fossa. Oedema
of the dorsum of foot was noted in two cases after
removal of the last cast which resolved with
elevation of the limb (Fig.5). The average dura-
tion of follow-up was 13 months (range 10-18

months).
Discussion

Although there are no set diagnostic guidelines

to label a case of idiopathic clubfoot as ‘atypical’,



Table 1.
PRIOR |
- L TOTAL / TOTAL
SNO SEX SIDE |CAST-| PS-1| DM-1| PS-F | DM-F| -0+ AL | pyraTion [COMPLICA- |~ 1
(months) BL CASTS TIONS
ING (WEEKS) (MONTHS)
1 1 Flul L | Y |s|15] o]l o 7 9 superfigial 10
skin infection
2 5 M | BL N 45| 13 [05] 1 8 10 Nil 10
3 5 M | UL N | 416 05| o 10 12 Nil 10
4 2 M | UL N [55] 17 |05] 2 5 7 Oedema 12
5 9 M|BLIR| Y | 5|17 05| o 6 8 Rejapsel all 18
components
6 1.5 |M|BL| R | N |45] 14 |05/ o 6 8 Nil 16
7 2 M|UL| R| Y |5 |17 05] 1 8 10 Relapsg all 14
components
BhA Mo o o fr N 45| 16 [05] 1 6 8 Oedema 14
9 10 M | BL Y 45| 14 [05] o 7 9 Nil 13
10 0 |M[BLlL | Y |4|15] 0] o 6 8 SI’L.‘D?';“C[W 13
SKIn intection

UL : Unilateral, BL : Bilateral, PS-1 : Pirani Score-Initial. PS-F : Pirani Score-Final, DM-I : Dimeglio Score-Initial.

DM-S : Dimeglio Score, Final, FU : Follow-up

several unique features have been described that
can help in the identification of such feet. The
atypical clubfoot is short and chubby. There is
severe equinus deformity at the ankle and a deep
posterior heel crease. All metatarsals are in
severe plantar—flexion. the great toe is short and
hyper-extended and a deep crease is present on
the sole®.

The treating surgeon must develop a good
understanding of the patho-anatomic factors that
are unique to atypical clubfoot before attempting
manipulative correction. In ‘typical’ clubfoot,
there is fibrosis of the gastrosoleus and long toe
flexor muscles, fascia and posterior ankle and
medial tarsal ligaments”. However, as pointed out
by Ponseti, atypical clubfoot is characterized by
fibrosis primarily in the gastrosoleus and the
plantar intrinsic muscles and ligaments. The
medial ligaments do not show much fibrosis and

therefore the forefoot adduction is easily correcta-

ble. However, fibrosis of the quadratus plantae
muscle that inserts into the long toe flexors can
lead to persistent hyper-abduction and worsen-
ing of the cavus after faulty manipulations.
Therefore, it is impor-tant not to abduct the foot
beyond 40 degrees. Cavus in a case of atypical
clubfoot is attributable to the tightness and
shortening of the intrinsic plantar muscles of the
foot that leads to severe plantarflexion of all
metatarsals. This is contrast to the ‘typical’
clubfoot where cavus is due to isolated plantar-
flexion of the first metatarsal. Therefore, it can be
easily understood that cavus correction in
atypical clubfoot can be achieved only by
simultaneous and somewhat forceful dorsiflexion
of all metatarsals. The severe equinus at the
ankle is due to a long, wide, exceptionally tight
Achilles tendon that is fibrotic up to the mid-calf
and requires tenotomy for correction®.

Our results with this technique, although short
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term, were quite encouraging. Excellent correc-
tion was possible in all feet in a relatively short
span of time. The need for major surgical release
was obviated in all cases. Although relapses
occurred in two cases, they were related to non-
compliance with the bracing protocol and could
be managed with re-manipulations and repeat
percutaneous Achilles tenotomy.

Some of the difficulties that we encountered
with this technique and suggestions to overcome
them have been described below :

1. Palpation of the anatomical landmarks :
Accurate palpation of the head of talus can
be difficult small chubby feet. We there-
fore routinely marked all the landmarks
viz. the lateral malleolus, head of talus and
medial malleolus prior to manipulation.

2. Cast application : In our experience, the
small and chubby feet were difficult to
hold during cast application and in absence
of a good hold on the foot, adequate
abduction or dorsiflexion were difficult. To
overcome this problem, the foot was held
in the desired position of correction by the
surgeon prior to starting casting. Also,
care was taken to ensure that the cast
application was initiated from the tips of
the surgeon's fingers that were holding the
foot so as to have a good hold. The excess
plaster was trimmed off after setting.

3. Skin ulceration in the popliteal fossa : As
described by Ponseti®, all casts in the
present study were supplemented by an
anterior plaster slab and required 110
degrees of flexion at the knee to prevent
slippage. The cast was applied in two
stages ; in the first stage below the knee
and in the second stage it is extended to

above the knee along with an anterior
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plaster slab. We found that flexion of the
knee after application of the cast produced
a sharp cast edge in the region of the
popliteal fossa that causes skin ulceration.
To overcome this problem. we placed the
knee in the desired amount of flexion prior
to application of cotton wool and posterior
slab. Copious and fluffy cotton wool was
applied at the knee and thigh. Any attempt
to change this position of the knee while
the cast is setting was avoided.

Oedema of foot : As advised by Ponseti”,
casting was stopped in presence of oedema
of the foot as it leads to frequent cast
slippage and vascular compromise. Limb
elevation was encouraged and casting was
resumed once the oedema had subsided.
Residual skin changes and deformities :
Residual skin changes were noted in five
cases and included deep plantar crease in
three cases and persistent posterior crease
in two cases. A mild degree of residual heel
varus, demonstrated clinically by ‘empty
heel’ was noted in three cases. Ponseti
showed that the heel varus corrects with
hyper-abduction of the forefoot, due to
stretching of the medial ligaments”. We
speculate that since the modified Ponseti
technique discourages hyper-abduction,
the heel varus may remain under correct-
ed in some cases. The residual changes
notwithstanding, we could achieve planti-
grade, normal looking feet in all cases.
Bracing : Ponseti et al. have recommend-
ed the use of custom made sandal braces
(Mitchell Brace)®. However, such braces
are not available routinely in our setup.
Instead, we preferred to use well fitting

customized boots fitted on adjustable bars



to control the rotation of the foot. The cost
of the AFO brace that we used is
approximately $12(900 Japanese Yen).

Our results are comparable to those of Ponseti
et al®, who achieved correction in all of their
atypical feet and relapses in 14% of their cases
(20% in the present study). However. three of
our patients had a mild degree of residual heel
varus whereas this was not reported in any case
by Ponseti et al. in their series. This was noted In
the early cases and could represent our ‘teeth-
ing problems’ with this technique.

In a retrospective review, Yoshioka et al.
reported peroneal nerve dysfunction in 10 cases
out of a total of 111 patients with atypical
clubfoot. The clinical spectrum of peroneal nerve
dysfunction included weakness of toes dorsiflex-
ion, ankle dorsiflexors and foot everters. None of
these patients had a hyper-extended toe, which is
one of the main characteristics of atypical
clubfoot. Only three feet recovered from the
nerve dysfunction. However, the authors report-
ed that the modified Ponseti technique was able
to correct all such feet and obviated the need for
extensive surgical procedures”. Edmonds et al.
described the ‘drop-toe sign’ which is indica-
tive of peroneal nerve dysfunction. With the
infant’s toes resting in plantarflexion, the sole of
the foot is stimulated gently. Normally, dorsiflex-
ion of the toes occurs and absence of dorsiflexion
indicates peroneal nerve dysfunction”. In this
study. none of the patients had a positive ‘drop-
toe’ sign or other clinical features suggestive of
peroneal nerve dysfunction.

There are several limitations of this study.
Although it was a prospective study, the sample
size was small owing to the fact that atypical
clubfoot is rare. In absence of a control group, we

cannot compare the results of this technique with

other techniques. Radiographs were not obtained
routinely in our patients. However, it has been
noted that radiographic parameters lag behind
clinical parameters and are therefore of limited
use in monitoring the response to treatment.
Furthermore, it has been shown that once the
foot is corrected clinically. the bones develop
normally”. Finally, the duration of follow-up in
this study was short(mean : 13 months). There-
fore. our results represent only the early out-
comes of this technique. However, it has been
shown by Ponseti that relapses are infrequent if
strict adherence to bracing is maintained and
correction of relapses is possible by re-manipula-
tion and limited surgical procedures like repeat
tenotomy or open lengthening of the Achilles
tendon®’.

To conclude. we believe that the modified
Ponseti technique is a good alternative for
manipulative correction of atypical clubfoot as
shown by excellent short-term results of our
study. However, more studies with larger num-
ber of cases and a longer duration of follow-up
are needed to convincingly prove the benefit of
this technique.
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Abstract : To study the effectiveness of Ponseti method of casting for idiopathic clubfoot—a five
year experience from BPKIIHS.
[Purpose] We have conducted this study to find out the effectiveness of Ponseti method to our
patient population.
[Study Design] We had conducted retrospective study of the clubfoot patients who had attended
our orthopedic unit and had undergone Ponseti method of manipulation and casting for last five
years. 168 patients attended our hospital at that period. Thirty four patients were excluded from
the study. Data were analysed using demographic variables. initial and final Pii-ani scores, no. of
cast. tenotomy. recast application. compliance with brace. parent satisfaction and final angle of
dorsiflexion.
[Results] Among 134 patients. male were predominant over female. About 44.8% patients had
bilateral involvement and among unilateral involvement right side was more in number. Initial
mean Pirani score was 5.09+ .61. Mean 5.88+2.23 casts were used and 83.1% patient had
undergone percutaneous tendoachilles tenotomy. 6.7% patient had recurrence of deformity.
reapplication of cast and retenotomy. 4.5% patient had posteremedial soft tissue release. Follow up
was 2 months to 5 years duration and at last follow up final dorsiflexion was 9.04 degrees. 6%
children were non compliant to braces and 96.3% parents were satisfied to treatment method.

[Conclusions] Ponseti method has avoided surgeries in more than 90% of our patients.
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Fig.1 Clubfeet patients with their parents at
Clubfoot Clinic

Fig.2 Bilateral clubfeet after manipu-
lation and above knee Ponseti
Casting

Fig.3 Correction all deformities ex-
cept equinus before percutaneous
tendoachilles tenotomy

Introduction

Ponseti method of manipulation and casting for
clubfoot had been the gold standard method of
treatment for the last decade. I G Ponseti had
started the method in 1948 and first published his
result in 1963". Although his results were again
published in 1980, his method was not popular
till Cooper and Dietz published 30 year follow up
study”. Different uncontrolled clinical trials had
shown Ponseti method the best method over
Kite's and surgical method”. Recent Randomized
Controlled Clinical Trials had also shown that
Ponseti method has better clinical outcome than
Kite's method of non operative of treatment®~".

In underdeveloped countries long duration,
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Fig.4 Bilateral Clubfeet with foot
abduction orthosis

cost, lack of awareness, incomplete correction are
the key factors for reluctant to treatment and lost
to follow up with other treatment resulting in
devastating deformities® ™',

Different follow up studies had shown that
Ponseti treated feet have painless, plantigrade

MV~ Repeated soft tissue

and functional feet
releases can result in a stiff, painful and arthritic
foot and significantly impaired quality of life"".
Results from various developed and developing
countries had shown that incorporating Clubfoot
programme in the National Clubfoot programme
had better reduction in clubfoot deformities™"®.
We had treated clubfoot by Traditional method
and surgery in all those failures in the past. From

2004 we had started Ponseti method of manipula-



tion and casting for Clubfoot deformity in our
hospital. We had conducted this study to find out
effectiveness of our treatment method in our

patient population.
Methods

We had conducted retrospective study of the
clubfoot patients who had attended our orthope-
dic unit and had undergone Ponseti method of
manipulation and casting from 2004 to 2009.

Institutional research forum and ethical clear-
ance committee approval for the study was
obtained. Hospital record sheet was the source of
data obtained for the study. Ponseti method of
manipulation and casting was done for all
Clubfeet cases in our Clubfoot Clinic(Fig.1). All
the patients were examined thoroughly by the
author and Pirani score was used to assess the
deformity. Weekly manipulation and above knee
casting (Fig. 2) was done and once the deformity
was corrected except equines (Fig. 3) for which
percutaneous tendoachilles tenotomy was done
under local anaesthesia. Following which above
knee cast was applied for three week and then
foot abduction brace (Fig.4) was applied for
throughout 24 hours of the day for three month
and then at night till maturity. Recurrences were
managed by manipulation and reapplication of
cast and those who were resistant to treatment
were managed by surgical procedure.

Data were collected in standard Proforma.
Descriptive statistics were applied to analyze
data which included demographic variables.
initial and final Pirani scores, no. of cast, tenotomy,
recast application, compliance with brace, parent
satisfaction and final angle of dorsiflexion.

Results : One hundred and sixty eight patients
attended our hospital at that period. Thirty four

patients were excluded from the study ; 16 were

non idiopathic clubfeet, 10 patients had previous
manipulations and 8 patients were lost to follow
up after start of treatment.

Among 134 patients, 61.9% patients were
male and 38.1% were female ie M : F=1.6:1.
Patients were from 2 days to 2 years of age ;
mean age was 141.55+121.42 days. Patients
from hilly region were 57.5% and those from
Terai region were 42.5%. 44.8% patients had
bilateral involvement and 57.2% patients had
unilateral involvement. Among unilateral involve-
ment right side involvement was 33.6%. Pirani
score was from 3.5 to 5.6 before application of
cast in which initial mean Pirani score was 5.09 =
.61. Post manipulation and casting Pirani Score
was 0.5 to 5 in which mean was 1.12+0.65.
Mean 5.88+2.23 (2-14) casts were used and
88.1% patient had undergone percutaneous
tendoachilles tenotomy. No infection, skin ne-
crosis, profuse bleeding and neurovascular com-
promise was noted post tenotomy. 6.7% patient
had recurrence of deformity. reapplication of cast
and retenotomy. Six feet were resistant to
manipulation and casting technique and hence
operative intervention was done. Posteromedial
soft tissue release was done for those patients.
Mean follow up was from 20.24 =11.83 month
which was from 2 months to 5 years duration. At
last follow up ankle dorsiflexion was from 0
degree to 16 degree in which mean was 9.04 =
3.73 degrees. 6% children were non compliant to
braces and 96.3% parents were satisfied to

treatment method.
Discussion

Ponseti method of Clubfoot management has
been the standard method for initial correction
although various operative and non operative

methods were used in the past” ™. Literature
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has conflicting results regarding age at start of
treatment although most of the previous studies
had done in patients under 3 months of age but
few studies have shown good results with
patients of older age group®’~*. We had followed
Ponseti's protocol of treatment of clubfoot as
early as possible”, We had treated patients from
2 days of age to 2 years. The mean age of patients
was 141.55+12.482 days(2-720 days).

Higher the initial Pirani score more the relapse
and more number of manipulations and casting is
needed. has been suggested by some

24)25)

literature™ . In our study mean Pirani score
changed from 5.47+4.44 to 1.12+0.65 which
showed correction of foot deformities.

In our study mean number of cast was 5.88 +
2.23 (2-14) which was consistent with other

YOI Male sex was more in number as

studies
described in other studies". More number of
patients had attended from Hilly eastern region of
Nepal. It shows that parents from these area are
now became aware of the clubfoot and its
treatment despite problem in transportation,
costly weekly visit to hospital and problems of
accommodation for those poor people'”.

Due to these reasons it has shown that those
developing countries which has incorporated
clubfoot treatment in the National health pro-
gramme has effective outcome and decreased
rate of neglected clubfeet”'™ .

Percutaneous tendoachilles tenotomy has been
the component of Ponseti method of treatment.
Several studies has shown that regeneration of
tendoachilles occurs in all those cases and it takes

DI~ T our

nearly 12 weeks to gain strength
study also nearly ninety percent patients under-
gone tenotomy under local anesthesia for equines
deformity and 8.2% retenotomy.

Ninety four percent of the patients had
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cooperated with foot abduction brace despite
parents from under developed countries and
shows that counseling regarding brace applica-
tion was effective. Recurrence in the clubfoot
deformity had been attributed to non compliance
to brace protocol™ ™.

Those patients who are non adherence to brace
protocol and follow up to clubfoot clinic had
shown recurrence in the deformities and despite
re manipulation and casting undergone postero-
medial soft tissue release. Parent satisfaction was
more than ninety percent in our study due to
effective correction of deformity.

Hence Ponseti method has been the effective
method of Clubfoot correction in underdeveloped
countries like Nepal which has decreased costly
and long duration treatment and has avoided
surgeries. The method will be still useful to those
people who live at remote areas of country if
Clubfoot Programme is incorporated in the

National health Programme.
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Early result of Ponseti management of congenital clubfoot

Vo Quang Dinh Nam, Huynh Manh Nhi, Phan Van Tiep

Hospital for Traumatology and Orthopaedics. Hochiminh City, Vietnam

Abstract : [Purpose] To evaluate early result and challenges in treating congenital clubfoot by
Ponseti method.
(Study design] Case series
[Method] All congenital clubfeet. idiopathic and pathological, treated according to Ponseti method
at the Hospital for Traumatology and Orthopaedics between Feb 2004 and Feb 2007 were
recorded. They were classified and evaluated during casting according to Diméglio’s scale.
[Results] 112 clubfeet of 78 patients (<6 months of age or>6 months of age with adduction &
equinus after previous treatment) were treated according to Ponseti method. The successful results
of manipulating and casting were in 106(94.6%) clubfeet ; number of casts was 1-10, ave. 4 casts.
The complications were slippage of cast, most popular in 19(16.9%)feet and rocker-bottom. most
challenged in 2(1.8%)feet. 77 clubfeet of 54 patients were followed up of 3-30months. The early
relapses were in 11(14.3%)feet ; all had additional manipulation & casting.
[Conclusion] Manipulating and casting according to Ponseti method were effective. Span of time to

correct the deformity was short. The complications were due to casting technique.

Introduction

Congenital idiopathic talipes equinovarus, also
known as clubfoot, is a well-recognized foot
deformity estimated to affect approximately 1 in
1.000 live births. Although anapathology and
treatment of clubfoot are still controversial’?,
most orthopedists agree that the initial treatment
should be nonsurgical and started soon after
birth®.

In Vietnam, the conservative treatment is with
the french functional method or manipulation and

serial casting. The Ponseti method is becoming

popular recently but no result is reported.

This study is evaluating the efficacy and the
challenges of the Ponseti method for the correc-
tion of congenital clubfoot while applied in
Vietnam. Because of short-term follow-ups, here
is the result of the initial correcting period and

the bracing period to prevent relapses.
Methods

All congenital clubfeet, idiopathic and patholog-
ical, treated according to Ponseti method at the
Hospital for Traumatology and Orthopaedics
between Feb 2004 and Feb 2007 were recorded.
The method was applied for the children<6

months of age or the children >6 months of age

Key words : clubfoot, Ponseti method. percutaneous tencoachilles tenotomy, {oot-abduction brace, rocker-bottom
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Fig.2. Modified Denis Brown brace. The
shoes can be rotated polyaxially.

having previous conservative treatment but
remaining adducted and equinus.

The treatment protocol has some features as
following : 1) gentle manipulation for 2-3 minutes
before casting ; 2) the hydrophilic padding cotton
5-7.5cm and the plaster cast 5-7.5cm are
used ; 3) casts are changed every 5-9days. The
last cast is for 3-4 weeks if percutaneous
tendoachilles tenotomy is carried out ; 4) cast is
removed at home as instruction before coming for
the next cast; D) percutaneous tendoachilles
tenotomy is indicated in case of dorsal flexion<
10° or rocker-bottom with forced flexion (detect-
ed clinically or by lateral Xray-Fig.1) or recur-
rent cast slippage ; 6) Tenotomy technique by
local or general anesthesia : an 0.5 cm longitudi-
nal skin incision 2cm proximal to calcaneus.

closely medial to tendon with the blade No.11.
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Fig. 1.
Right clubfoot after 5 casts. Rocker-bottom with
forced flexion on lateral Xray. Percutaneous tendoa-

chilles tenotomy was indicated.

Fig.3. Bivalved fiberglass cast with Velcro
closure.

The tendon is cut by tip of the blade in
mediolateral, anteroposterior direction ; 7) Ab-
duction brace after full correction : modified
Denis Brown brace (Fig. 2) or bivalved fiberglass
cast with Velcro closures (Fig. 3)is used at full-
time for 2-3 months and nighttime up to 2 years
of age.

Every patient is recorded by a blank charter.
They were classified and evaluated during
casting according to Diméglio’s scale. The final
cast is considered as successful if all components
of the deformity (cavus, adductus, varus and
equinus) are corrected completely (excellent) or
are not more than 1 point according to Diméglio’s
scale (acceptable). Cast complications include
erythema, slippage of the cast, skin pressure, and
rocker-bottom. A relapse is defined as the

reappearance of any of the components of the
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Fig.4. No.of casts associated significantly with the severity (p
<0.01). Mild grade needs 2 casts, moderate 4. and

severe 5 averagely.

deformity and need to be managed if the
component 1s=2 point of Diméglio’s scale.

In statistic analysis, the variables evaluated are
age of the patient at first visit, form of clubfoot
(idiopathic or pathological). severity. cavus.
number of casts, need for percutaneous tendoa-
chilles tenotomy., Kind of foot-abduction brace.
These variables were analized in relation to
result of the final cast and relapses by t test,

Fisher test and odds ratios.
Results

112 clubfeet of 78 children were treated
according to Ponseti method. The patients were
between new-born and 18 months of age at initial
casting. 59 patients(75.6%) were male. 43.6% of
patients was bilateral clubfeet. 69 patients
(88.5%) were idiopathic. 9 patients with patho-
logical clubfeet include 3 with constriction band,
2 with limbs" malformation (1 having other
organs’ malformation), 1 with myelomenigocele,
1 with fibula adysplasia, 2 with lowerlimbs’
hypodyslasia. According to Diméglio’s scale, 59
clubfeet (52.7%) were moderate and 40 clubfeet
(35.7%) were severe, the rest was 10 clubfeet
(8.9%) mild and 3 clubfeet(2.7%)very severe.

Table 1. Factors Associated With Early

Relapse
P Value
Severity 0.46
Kind of brace 0.47

Number of casts was 1-10, ave. 4 casts and
41.5% of clubfeet had 4 casts. Fig. 4 showed the
association between the severity and number of
casts (p<0.001<0.01). Percutaneous tendoa-
chilles tenotomy was performed in 79 clubfeet
(70.5%). The successful results of manipulating
and casting were in 106 feet(94.6%)with 76.8%
excellent and 17.9% acceptable. The complica-
tions were erythema in 5 feet (4.5%), skin
pressure in 2 feet (1.8%). slippage of cast in 19
feet(16.9%) including 6 feet (3 feet with erythe-
ma)operated and rocker-bottom in 2 feet(1.8%)
including a foot with percutaneous tendoachilles
tenotomy.

77 clubfeet of 54 patients were followed up of
3-30months. ave. 10 months. The modified Denis
Brown brace was in 30 clubfeet (40%) and the
bivalved fiberglass cast was in 44 clubfeet
(51.9%). The early relapse was in 1lclubfeet
(14.3%) and all had additional manipulation &

casting. The early relapse was not significantly
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related to severity of clubfoot and kind of

abduction brace(Table 1).
Discussion

Most of our clubfeet were moderate (55.3%)
and severe (30.3%) ; these scales of severity
could be corrected successfully as view of
Diméglio”. Although the number of casts was
found related to the severity at presentation, 41 %
of the clubfeet needed only 4 casts ; that was
favourable for the treatment because many
patients lived far from our hospital and the time
for correction of the casting was much shorter
than the functional method. The percutaneous
tendoachilles tenotomy was needed in 70.5% of
clubfeet ; lesser than Morcuende's clubfeet
(86%)™°. The successful result 94.6% of our
series was encouraged as compared to Mor-
cuende’s successful result>95% for idiopathic
clubfeet ; 6 however, our series included both
idiopathic and pathological clubfeet.

Slippage of cast was the most popular complica-
tion (16.9%) and was also the challenge we
experienced. All 6 surgical clubfeet had the
slippage and the slippage caused erythema in 3
clubfeet. We recognized that the complications
were due to deficient manipulating and casting
technique as aggressive gesture making the child
crying, thick cotton pad. heavy cast, bad molding.
With the time of learning curve, our technique
was improved and complications decreased.
Among Morcuende's 157 patients, 8% had a cast
complication, including erythema, slight swelling
of the toes, or slippage of cast and all these
complication were attributed to casting
technique”. Recently, we used Tincture de
Benzoin in some cases of slippage and erythema.
Rocker-bottom was in 2 feet due to aggressive

foot dorsal flexing without tenotomy ; one of
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these 2 feet had percutaneous tenotomy at final
casting. This complication was warned by Ponseti
in 1963".

Although the follow-up of 3-30 months was not
enough to evaluate long-term result. we initially
evaluated the correction of manipulating and
casting as well as early relapse. Early relapse was
when components of the deformity were recur-
rent during bracing period. 14% of our clubfeet
was relapsed and all were recorrected by casting
and some had additional percutaneous tendoa-
chilles tenotomy. In Morcuende's series, relapses
were 10% after initially successful treatment.
These relapses were not significantly related to
age at presentation, previous unsuccessful treat-
ment, or the number of casts; they were
associated with noncompliance with the foot-

I¥ said that noncom-

abduction brace”. Dobbs et a
pliance and the educational level of the parent are
significant risk factors for the recurrent of
clubfoot deformity after correction with the
Ponseti method. According to Haft et al”, 51
patient with a total of 73 clubfeet treated by the
Ponseti technique were followed prospectively
for a minimum of 2 years from the start of
treatment. Recurrence was classified as minor,
defined as requiring a tendontransfer or an
Achilles tendon lenthening, or major, defined as
requiring a full posterior or posteromedial
surgical release. The compliance with the bracing
protocol is crucial to avoid recurrence and no
significant relationships were found between
recurrence and the severity at presentation, the
time of presentation, the number of casts needed
to obtain correction, ethnicity, or a family history
of clubfoot. We also recognized no association
between early relapse and the severity or the
kind of abduction brace (modified Denis Brown

brace or bivalved fiberglass cast).



Conclusion

Manipulating and casting according to Ponseti

method were effective. Span of time to correct the

deformity was short. The complications were due

to deficient casting technique. Relapses and long-

term result need to be evaluated with more data.
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Results of crossed and lateral pinning for treatment of
supracondylar fracture of humerus in children

Thammanoon Srisaarn, M. D., Panya Surijamorn, M. D.

Department of Orthopaedic Surgery. Phramongkutklao Hospital. Bangkok. Thailand

Abstract : Crossed pinning and lateral pinning with 2 to 3 pins for fixation of displaced

supracondylar fracture of the humerus in children are the main debate about the stability of fixation

and the risk of ulnar nerve injury. The purpose of this study is the comparing of clinical result

between crossed. 2 lateral and 3 lateral pinning. We reviewed 31 cases of supracondylar fracture of

the humerus in children treated with closed or open reduction and fixation with pins in our hospital.

7 cases were Gartland type [ and 24 cases were type [lI. The 9 type Il cases were fixed with 2-3

crossed pins and 22 cases were treated with 2-3 lateral pins. 4 cases required revision. All were

type M. and successfully revised with lateral pinning. The most of revisions(3 cases) were in 2

lateral pinning group. No varus deformity occurred at the end of treatment and no difference in

carrying angle. humeral-ulnar angle and range of motion was observed between the groups. In the

cross pinning group. 2 of 9(22%) had ulnar nerve injury. In conclusion, the result of 3 lateral

pinning cases is comparable to cross pinning without the risk of ulnar nerve injury.

Introduction

The most accepted-treatment for type III
displaced-supracondylar fracture of the humerus
in children according to Gartland's classification is
closed or open reduction and fixed with pins.
Skeletal stabilization with pinning after reduction
was also recommended in Gartland type I
fracture with some characteristics such as
marked soft tissue swelling, obliteration of pulse
with flexion or medial bone collapse". Two lateral
pins usually provide adequate stability for

Gartland type II fracture?. However, for type 3

fracture, two cross pins with lateral and medial
entry technique is one standard fixation after
reduction and has shown good stability and
clinical results®”. The main problem of crossed
pin fixation is iatrogenic ulnar nerve injury due to
medial entry pin. The iatrogenic ulnar nerve
injury can be avoided if only lateral pin fixation is
used. The adequate stability of fixation by only
lateral pins in Gartland type II is still controver-
sial. Biomechanical studies show that two crossed
pin configuration has greater torsion strength
than two lateral pins but without significant

difference from three lateral pins®®. Good clinical

Key words : supracondylar fracture, humerus. crossed pinning, lateral pinning, ulnar nerve injury
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result of two lateral pin fixation comparable with
cross pinning has been reported”™”. The diver-
gent lateral pin configuration can give more
stability than parallel pins and convergent or
lateral pins crossed at the fracture site had the
least stability'”. However, three pins can be used
for only lateral insertion to increase stability
without risk of ulnar nerve injury. We have used
the cross pin technique for the fixation of
displaced supracondylar fractures of the hume-
rus in our hospital for a long time, but iatrogenic
ulnar nerve injury had been found in some cases.
Recently, we changed the technique to only
lateral pins for fixation, initially with 2 lateral pins
and finally with 3 lateral pins for Gartland type 3
fracture. The purpose of this study was to assess
the results of each type of fixation in the view of
clinical outcome and the risk of iatrogenic ulnar

nerve injury.
Methods

Before the year 2004, all displaced supracondy-
lar fractures requiring reduction in our hospital
were fixed with standard crossed pinning and
latrogenic ulnar nerve injury occurred in some
cases. After a review of the relevant literature,
we introduced the method of divergent lateral
pinning for fixation of the fractures after reduc-
tion to avoid iatrogenic ulnar nerve injury. We
also initiated a pilot randomized control study
comparing the result of crossed pinning and two
lateral pinning for fixation of Gartland type 3
fracture from the year 2004 to 2007. Because of
the small number of patients enrolled. only 16
cases were included in that study with similar
clinical results found in both groups. From the
year 2007 to 2009, we recommended using two
lateral divergent pins for all fixations and found

some cases that needed revision. After that, we

used three lateral pins fixation for all type 3
fractures and some type 2 fractures with uncer-
tain stability after two lateral pins were inserted.
In order to compare the result of the different
methods of fixation, we started to review all cases
treated during the change of treatment strategy.

The medical records and plain radiographs of
all pediatric patients attending our hospital for
treatment of supracondylar fracture of the
humerus between the year 2004 and 2011 were
reviewed. The patients with Gartland type I
fracture and Gartland type I that required
reduction and fixation with pins were included in
this study. All patients were followed up until
union of the fractures with at least one further
follow up after pin removal. The demographic
data of the patients were reviewed and important
data were collected such as preoperative neuro-
vascular status, need of open reduction, techni-
ques and numbers of pins used for fixation,
revision of reduction and fixation and iatrogenic
ulnar nerve injury. The range of motion and
carrying angle compared with the uninjured side
recorded on the last follow up were collected. The
last plain radiograph was used to measure the
humeral-ulnar angle by recording the positive
value for the valgus angle and negative value for
the varus angle. The patients were categorized
into 3 groups : those with crossed pinning, 2
lateral pinning and 3 lateral pinning. The age of
the patient and the duration of follow up were
compared among groups. The clinical results
included range of motion. the difference of the
carrying angle to the normal side, and humeral-
ulnar angle, compared by Kruskal Wallis test.
The rate of revision and iatrogenic ulnar nerve

injury were also compared among groups.
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Table 1 Comparing ammong the groups about age of patients. difference of carrying
angle compared with the normal side (Diff. carrying). Humeral-ulnar angle (H-U
angle), follow up time (F/U), range of motion in extension (ROM ext.)and range
of motion in flexion (ROMflex.). No difference of all indicators was observed
among the groups(p>0.05)determine by the Kruskal Wallis test

r crossed pinning 2 lateral pinning 3 lateral pinning p-value’
(8 cases) (16 cases) (7 cases)
Median | min-max | Median | min-max | Median | min-max

Age(year) 5 3-9 6 2-9 7 3=13 0.540
Diff. carrying 2 0-3 1 0-5 2 0-4 0.899
H-U angle(®) 95 6-14 9 5-13 10 6-14 1.000
F/U(week) 12 6-176 12 6-39 8 6-32 0.904
ROM ext.(*) =235 -5-10 =) -10-10 0 -5-10 0.426
ROMflex.(°) 140 120-145 140 125-145 140 130-140 0.985

* ¢ Kruskal Wallis Test

Results

Of the 31 patients included in this study, 20
male and 11 female. 14 cases were right side and
17 cases were left side. The ages of the patients
range between 2 and 13 (average 5.97) years.
According to Gartland's classification, 24 were
type M and 7 were type II. No preoperative
neurovascular compromise was found in all cases.
All type II fractures were successfully treated
with closed reduction, and 5 of 24 type II
fractures needed open reduction due to unaccept-
able reduction with closed method. Of 5 cases of
open reduction, 2 cases were performed on
revision. Initially, 9 cases were fixed with crossed
pinning, 7 cases with 2 crossed pinning and 2
cases with 3 crossed pinning (2 pins on lateral and
1 pin on median). Of 18 cases fixed with 2 lateral
pinning, 13 cases were classified as type II and 5
cases as type II. 4 cases were initially fixed with
3 lateral pins, 2 cases were type I and 2 cases
were type II. 4 cases of the patients, all were
type I, needed revision according to unaccepta-
ble alignment. Of 4 cases of revision. 1 case was
revised from 2 lateral pinning to 2 lateral pinning,
1 case was revised from 3 crossed pinning to 3

lateral pinning. and 2 cases were revised from 2

196

lateral pinning to 3 lateral pinning. The revisions
resulted in 8 cases remain in the crossed pinning
group (a case with 3 crossed pins). 16 casesin the
2 lateral pinning group and 7 cases in the 3 lateral
pinning group. The pins were removed between
4 and 6 weeks. latrogenic ulnar nerve injury was
detected in 2 of 9 cases (22%) initially treated
with cross pinning. Both cases had complete
recovery at last time follow up. and no ulnar
nerve injury was detected in the lateral pinning
group.

Using the Kruskal Wallis test to compare
between the groups(Table 1). no difference(p =
0.54) was found on the age of the patients in each
group with median age of 5(3-9) years in the
crossed pinning group. 6 (2-9) years in the 2
lateral pinning group and 7 (3-13) years in the 3
lateral pinning group. The follow up times were
6-176 (median =12) weeks in the crossed pinning
group, 6-39 (median =12) weeks in the 2 lateral
pinning group and 6-32 (median = 8) weeks in the
3 lateral pinning group without significant
difference in each group(p=0.904). The median
of the differences of carrying angle from normal
side were 2° (0-3°)in the crossed pinning group.
1° (0-5°)in the 2 lateral pinning group and 2° (0-

4°) in the 3 lateral pinning group without
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The proper configurations of the pins(A)2 lateral pins, each pin

should have maximum separation at the fracture site ; the first pin
should be inserted in more vertical direction and the second pin
should be inserted more distally and penetrate the medial cortex in
an adequate distance from the fracture site.(B)2 crossed pins, each
pin should cross each other as much as possible above the fracture
site to provide maximum separation at the fracture site

significant differences between each group (p=
0.899). The median of the humeral-ulnar angles
was 9.5° (6-14°)in the crossed pinning group, 9°
(5-13°)in the 2 lateral pinning group and 10° (6-
14°) in the 3 lateral pinning group without
significant differences among the groups (p=
1.0). The range of motion on last follow up in
extension had no difference (p=0.426) with the
median value of 2.5°(=5-10°) in the crossed
pinning group, —5°(—10-10°) in the 2 lateral
pinning group and 0°(—=5-10°) in the 3 lateral
pinning group. No difference were found on range
of motion in flexion (p=0.985) with the median
value of 140° in all groups, and ranging from 120-
145° in the crossed pinning group. 125-145° in
the 2 lateral pinning group and 130-140° in the 3

lateral pinning group.
Discussion

The standard stabilization for displaced supra-
condylar fracture of the humerus in children after
reduction is fixation with pins. Crossed pinning
has widely been used for a long time because of
the evidence supporting its stability. The preva-

lence of iatrogenic ulnar nerve injury caused by

medial entry pin has been reported to vary from
0-20%™'""% A systematic review by Slobogeoan

13
et al”?

suggested latrogenic ulnar nerve injury
occurs in every 28 patients treated with crossed
pinning compared with the lateral pinning
technique Most of these ulnar nerve injuries had
complete recovery, however some cases of
persistent ulnar nerve palsy have been
reported”. Some authors recommended mini-
exploration to identify and protect the ulnar
nerve or avoid hyper—-flexion during insertion of
the medial pin7)"”'5).

The isolated lateral entry pins can reduce the
risk of ilatrogenic ulnar nerve injury but the
question remains about adequate stability to
maintain reduction. A biomechanical study by
Zionts et al.®’ showed that the rotational stability
is greatest with two crossed pinning follow by
three lateral pinning with the average of 25%
less strength. Two lateral pinning in parallel
configuration provide an average of 37% less
strength. Larson et al'® also found that 3 lateral
pin fixation provided stability comparable with
crossed pinning except for the torsion strength.

Some biomechanical studies in synthetic humeri
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Fig.2 A caseof type 3 fracture A & B :

found that lateral divergent pins have a similar
stiffness as two crossed pins with more stiffness
in extension and 3 pin configuration had the most
stiffness including in mal-reduced specimens'”"”.
Kocher et al'” held a randomized clinical trial in
type 3 fracture and found no difference between
lateral pinning and crossed pinning in ability of
reduction maintenance and functional result. In
that study, the lateral pins configuration were
divergent and parallel. Adding a third lateral
entry pin will give more stability for the lateral
pinning technique. A prospective randomized
study in 104 type 3 fractures by Gaston et al'®
found no statistical significance for the number of
cases had significant change of post operative
alignment between the crossed pinning and
lateral pinning groups. The configurations of
lateral pinning in his study were parallel or
divergent. Eight patients in the crossed pinning
and 5 patients in the lateral pinning group had to

add a third pin due to uncertain stability. The
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before closed reduction, C & D : after
closed reduction with 2 lateral pins, the inappropriate insertion points in
distal fragment and no penetration of a pin on the medial cortex, E & F
after revision with open reduction and fixation with 3 lateral pins. G& H :
the fracture healed with appropriate alignment

rate of iatrogenic ulnar nerve injury in this study
from the cases of our pilot study compared
between the crossed pinning and lateral pinning
is 22% in only the group initially treated with
crossed pinning. No ulnar nerve injury was found
in the lateral pinning group. A common problem
of 2 lateral pinning is the difficulty to pass the
pins in divergent directions. The first pin has to
be inserted in a more vertical direction in order to
pass the fracture site in the lateral column and
penetrate the medial cortex proximally far from
the fracture site. The second pin also needs a
more distal insertion point to achieve the greatest
separation of the pins at the fracture site and
penetrate the medial metaphyseal fragment
above the fracture site in a distance adequate for
stable fixation (Fig.1). This difficulty will have
more effect with an inexperienced orthopedist.
From the review on three cases of the lateral
pinning group that needed revision, all had an

error on fixation technique (Fig.2). The pin



Fig.3 A case of type 3 fracture referred from another hospital after closed
reduction with 3crossed pinning A & B : before closed reduction.C & D :
after closed reduction and fixation with 3 crossed pins. there had been an
extension of the distal fragment because 2 pins penetrated the fracture
site at the same point and the third pin passed the fracture site without
any fixation on the distal fragment, E & F : revision was done at a week
after injury with closed reduction and fixation with 3 lateral pins, G & H :
the fracture healed with appropriate alignment

configuration also had an effect on the crossed
pinning technique as we had a case that was sent
from another hospital because of unacceptable
alignment after reduction and fixation with 3
crossed pins (Fig. 3). To achieve maximal stabili-
ty from the crossed pins, the pins should cross as
much as possible above the fracture site to
provide the greatest separation of the pins at the
fracture site (Fig. 1). If an effective configuration
of pins was not achieved, the third pin will
increase the stability of fixation'™.

As mentioned previously, we had three cases in
the two lateral pinning group requiring revision,
successfully revised with two lateral divergent
pins in one case and three lateral pins in the other
two cases. At present, we decided to use three
lateral pins to increase stability without increas-

ing the risk of iatrogenic ulnar nerve injury. After

fixation, the stability was checked by moving the
elbow in flexion and extension under fluoroscope.
If the stability was in question, the configuration
of the pins was adjusted. A limitation of this study
was that only a small number of cases could be
collected and it was not a randomized control
study. Further studies are needed before making
a clear conclusion. We did not carry out the
randomized control study because of our high
incidence of ulnar nerve injury from the pilot
study, so we abandoned the medial and lateral
crossed pinning technique. In our hospital, we
recommend using 3 lateral pins for fixation of
Gartland type 3 fractures to increase stability. If a
surgeon decided to continue using lateral and
medial entry crossed pins. the medial pin must be
inserted with the elbow in extension and a mini-

incision to identify and protect the ulnar nerve
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should be performed.

In conclusion. we suggest that three lateral
pins for fixation of a supracondylar fracture of the
humerus in children provides adequate stability

without any risk of iatrogenic nerve injury.
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