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Athletic Abilities in Schoolchildren with Congenital Clubfoot :
Report of 48 Cases

Tomonori Kenmoku, M. D.. et al.
Department of Orthopaedic Surgery. Graduate School of Medicine. Chiba University

We report the athletic ability in 30 schoolchildren, involving 48 cases of congenital clubfoot. The
30 patients included 18 boys and 12 girls, involving 12 cases of unilateral clubfoot and 36 cases of
bilateral clubfoot. The average age at first monitoring was 7 months. and the average follow-up
duration was 8.3 years. Their average age at most recent follow-up was 8.8 years. Their athletic
ability was evaluated using the standard scores on physical fitness examination routinely
performed nationwide at elementary schools in Japan. The physical fitness examinations involved
running 50 metres, standing long jump, repetition side steps, shuttle running, overarm softball
throwing, and sit-ups. Overall 97.2% of the physical examination scores for the 30 patients were
within or over two standard deviations of the mean. The average scores are set at 50-points, ancl
the patients’ average score was 46.8-points on 50 metres running. 48.3-points on long jump, 47 .5~
points on shuttle run, 52.1-points on repetition side steps. 51.0-points on overarm softball
throwing, and 50.6-points on sit-ups. We concluded that congenital clubfoot did not significantly
impair their athletic performance in elementary school sports.
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Long-term Follow-up in Congenital Clubfoot Treated at an Early Age :
Report of 47 Cases

Jiro Machida, M. D., et al.

Division of Orthopaedic Surgery. Kanagawa Children's Medical Center

We report the long-term radiographic results of idiopathic clubfoot in 47 cases(14 bilateral and
19 unilateral) involving 33 children-25 boys and 8 girls-treated within 3 months after birth. At
most recent follow-up. their mean age was 16.8 years(ranging from 15 to 21 years. According to
McKay's Criteria. there was one foot rated as excellent, 13 as good. and 4 as fair, among those 18
treated with early surgery, and 11 feet rated as excellent and 8 as good among those 19 treated
with later surgery. The other 10 feet were treated conservatively. and 4 were rated as excellent
and 6 as good. According to Dunn's Classification of flat top talus on standing lateral radiograph. 12
(67% ) of those 18 treated with early surgery were better than moderate. and only one was rated as
severe, and 5(26%)of the 19 treated with late surgery were rated as moderate. Talo-calcaneal
fusion was not seen in any foot.
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Clubfoot Treated with Ponseti Method : Factors Affecting Recurrence

Keita Okada. M. D,, et al.

Department of Pediatric Orthopedics. Shizuoka Children’s Hospital

We report the short-term results in 36 cases of clubfoot (involving 26 patients) treated using the
Ponseti Method. The patients were all followed for more than one year. Factors were investigated
that might be correlated to the incidence if any of recurrence. These factors included age at first
visit, number of times a cast was applied. severity of clubfoot according to Pirani score. need for
tenotomy. and use of abduction brace. The odds ration and significant differences were calculated.
Of all factors, the only factor correlated with recurrence was wearing the orthosis/abduction brace
for less than 8 hours per day. Accordingly wearing the abduction brace continuously should be
recognized as an essential part of the treatment. Further stuclies are warranted to investigate
exactly how many hours per day can be the minimum, and until then continuous use is
recommended. Also criteria should be determine in order to more accurately define the onset of
recurrence.
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Development Dysplasia of the Hip Treated Using the Pavlik Harness :
Long-Term Outcomes

Noriko Urano, M. D, et al.
Department of Orthopaedic Surgery, Saga Hospital for Handicapped Children

We report the long-term outcomes in developmental dysplasia of the hip (DDH) treated using the
Pavlik Harness. We have treated 204 hips involving 202 patients between 1980 and 1992. Of these,
160 hips were reduced, and 63 have been followed until skeletal maturity. The presence of
avascular necrosis was evaluated using Salter Criteria at one year after application of the harness,
The long-term outcome was evaluated on radiographs using Severin's Classification at the most
recent follow-up. and the deformity of the femoral head was evaluated according to Kalamchi's
Classification. Of them, 45 hips were classified as Severin 1 or II. Avascular necrosis was present
in 28 hips, and deformity of the femoral head remained in 21 hips. The initial radiograph was found
to be not predictive of later avascular necrosis,
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Pavlik Harness for DDH : Current Status of Treatment Modalities in Japan

Ikuo Wada, M. D,, et al.
Department of Orthopaedic Surgery, Nagoya City University. Medical School

We report the current status of the various modalities for using the Pavlik harness to treat
developmental dysplasia of the hip (DDH)in Japan, through questionnaire survey to members of
the Japanese Pediatric Hip Research Society. Findings showed that the Pavlik harness was used
only for dislocation and subluxation of the hip. Modalities varied in patient age. and in duration of
use. Many surgeons responded that they waited for up to weeks before performing reduction. and
also many responded that they paid much attention to preventing the occurrence of avascular
necrosis in the proximal femoral epiphysis. Almost all surgeons reported that they re-applied the
harness, when cases showed no improvement for four weeks after initial treatment. Overall, we
found that most cases were treated by general orthopaedic surgeons. and relatively few cases were
treated by specialist pediatric orthopaedic surgeons. We concluded there was a need to establish
and disseminate Guidelines for the use of the Pavlik harness to treat pediatric DDH.
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Open Reduction for Untreated Developmental Dislocation in the
Hip for Infants Older than 3 Years

Hiroshi Minagawa, M. D., et al.

Department of Orthopaedic Surgery, Faculty of Medicine, Okayama University

We report the results from open reduction for untreated developmental dislocation in the hip in
19 cases of infant over 3 years old. These 19 hips involved 14 infants, with a mean age of 5.4 years,
treated between 1973 and 1999. Of these, 18 hips of 13 patients were followed beyond the age of 14
years. Open reduction alone was performed in 13 hips, open reduction combined with femoral
osteotomy was performed in another 5 hips, and open reduction combined with pelvic osteotomy
was performed in the other 1 hip. At final follow-up, 5 hips (28%) were assessed as being at
Severin's Group I or II.and 11 hips(61%)at Severin's Group Il or IV. The other 2 hips(11%)
required further surgery. According to Kalamchi and MacEwen's Classification, 6 hips were
assessed as being in Group I, and another 1 hip as being in Group II. In patients between 3 and 5
years of age, open reduction alone achieved good results in about 50% of cases. In these 50% with
good results, the preoperative hip was well stabilized.

281



FI/NE23E (J Jpn Ped Orthop Ass) 18(2) : 282-287, 2009.

Se RIS ERNZ N § %
LMV EAE M OF ] Salter B85 D i D 1R

o e KB

b E —-

TR I NEYF—> 3 vty ¥ —4IENE

15

U

FHRFRAEIRIE LI A8

= A% A

Z B

=2 ZE- A ¥
R HE ® T
R A
AN = 3
A
& -8 M & A

(Br9] AATHHIGRH £ CHE X7 2 0k oS RIRBRES) (DDH AL TES]) 12X § 2 Fi

¥ £ U Salter BBV D fiif (SIO) RIRFF i diaFEd z et L, KIBEB Y0 oL Bz BEt
22 &, (Mg HIE] 1990~2003 Fic ¥bt s LK T EERFEIZIEIT OR & L U8 SIO # fifT L 7=
DDH fKiEHI D 9 & FMiRERGAS 2~5 D 20 1 23 g2 wR & L, THs offfailitFE, BinF

AHI, RSB X BAEFREA RS L L C Severin 7 IC

(55

=407.5]

HATRIA T £ CHUE & 117z e R IE R BB F51
(developmental dysplasia of the hip after walking
age ; AT, DDH BH IS5 2 iRkikIE, K7
M ORMDIH D HE— A2 FonTuvky, L
2 L 2 IR L L OfEFI¢Fili 2 3 2881, &I,
P AT £ R DL LA o frudes, KBRS AR @ AT EE 4
BRICAEL ZRIBFE~NDZ b L 2AEDIHHK

c7I%, M 130K, I :

[#Eaw] 2~5 M D
OR B L UNSIOIC £ h X MREFMIC RAF 2 il fd

—73, 4 \E DDH REGNICH L TIEFAZEIEK
ICEH S E B IARE, O F D BULIYEEELIT (open
reduction ; AT, OR) & Salter B #EY) O i
(Salter innominate osteotomy ; LA T, SIO) % [AIKf
CHAT L RAFA BB CE LY, 22T, B4
DINE TOHRMEMEL MG L, KEEEY) D i
DI L T B2 M TE L%
AFRDOHME L 7z,

MR EFE

R IE 1990~2003 F £ TICHPik L FTEK

Key words : developmental dysplasia of the hip after walking age (JcRKIEBAZER), Salter innominate osteotomy (Salter

BUEFUIY ), open reduction

femoral osteotomy (AKBEEE U1 fiif)

EHBSE 0 T 266-0007 T HEATRPCGAINT 579-1  THER 2 &L MEARIBAEL WG #EEE(043)292-2111

248 FR21EIA4H

282



1. Tonnis 734

Type-T IZBFID %\ H D, Type-Ti1xH
SERODSBERER D & AT 543, B
TEFIZEWE > & BN IZIEAL L 220 b D,
Type- & B UL E HEFHZEWE %58 % K
T Licdh2HbDTHH, Type-Vid
Type-I1 X DEEANMICHEFIL 72, bW EE
LD HITdH 5.

2. ftitzoBFELOAE

i BFEPLONMN BILRIFEE - &
REMCcx-yHEbICHEEELR
Dol

X (mm)
0 10 15 20
0
® RitEE
R R
10 L3
15
z L
Y #:YEE OSHElE
FRYXEIZ BB LR 20 L
y
(mm) 55

FEILIHBHI T OR & SIO 2 [k ICfifT L 72 &

%20 B 23 %, BIR3IF, R 17HITH 5. Mk
WIZWREENn LT 2.6 5% (1.4~4.7), FilicEEfn
2T 3% (2.1~4.8), FHREBEZENRIL 11.2
F(4.6~17.3), mAABEZERFEHIET 13.9
% (7.2~19.4) Th > 7.

Z0SIcHt L, Tonnis 28" (K1) 1< & 2l
DAL, MizoFEPLOMNE, HiEFMioR
e, itk 2 R & R FOBBEZER O CE fak LU
AHI, REFOBIMERFD X #FNREAFTH & LT
? Severin FE IO LT ENREFNME 21T 71,

728, Severin 77 T a~ T b % AR B AAEE (L
T, RUFEE), M~VIZBERREE (LT, AREE)
EL7 7, WEMFWAIIZNIED R\ T R
T F 721k Tukey-Kramer ¥ % s,

Kz HEADHD & L1,
B R

IR X type-11 = 2 1%, type-1I : 1%,
type-IV 1 121, A8 IRTH D, K9 FEDIEM]
D3R severe @ GLIBAB Td o 7-.

RS ZER O X MR A RTINS X 5 Se-
verin 7BTIE, Ta:bllk, Ib:2/% Ta:lllg,
Ob:2M% WM:3M%E, Tbbl LRI 23 %
120 IRD 87% & 1@, Fx DIRHEAAEIL RIFT
Hot-.

i OB LOMBIZNR ST DERICHE L
AL, BEHPOLOME (x, y) & RERTTEY
(8.5mm, 12.4mm), FAR¥TTFH(10.3 mm,
13.3mm) TH-o778, 2HECTx@M-yEELH

283



AR

-40

50
-60
-70

V4
7/
! - [nFEE
, - FRE
N .
FIEDHENTRE
g it BREAREN

0/0
90

85

80

75

70

65

N
- RIFEF
- TR
REDLOTRE
#itk25 RR BN

3. CE Ao

fhiAT - it 2 EOR A TRIFHE EARBHCAE A%
RO, RUFRHEZ D% b CEANNET 2D

WCRL, ARIHEHRLZICELL T, 2 DRRREIL

BUE U 1,

HIEF iz 361 3 B% 13% B L, 2T AR
& B Y) D 47 (derotation varus osteotomy 5 B
T, DVO)Ch -7, £/, #HEFME2EL -3
itk 2 g, FR¥ECH I,

CE fi O HftF&C &, fiial - itk 2 FOWEsi TR
IFREEARBICHBZ2R O3, RIFHHIZ
D#HY CEADKET 2015 L, FRIEIRA
WAL L, Z DRSRREIBIOECHEL Tl
7, AHI OHERETY RARDORRD G o0, itk

284

4. AHI DHER
it 2 FORF R TI 2 BERICARERR O Do
B, R TII AR EERD 1

5 HEM ]

M, 15 0H, X8 G). 1R72»AICES
WREE T IEFREMZZ 2 L, Z OB L 7,
MW B L ORI type-IV, 2% 3 > AR
IZ OR 8 & U SIO % JifT L 7= (b). 7 % 6 7> FI IR,
CE 5%323°, AHI 2% 84.6% Td b, Severin 73 il
laTbHh3(c),

2EDOMEE T CE f - AHL 24818 & L TRIKIRE
YT LI EIIARAETH o (X3, 4).

RFRIER

iR 1(K5) 177
P MR IC EE R THEFREM 2 X T 7223, 2D
BEBIE L 7. W2k E X ORI type-
NTh-ot-.

MifTE sz, 76 »HKD CE 13 23°, AHI



13 84.6%TdH Y, Severin nHiE aTh 2.
FEM 2 (X 6) : IRgs 37K 1 2 H DY, il
1 type-VTH 72, 3/ 6 2 HIFIC OR &
SIO # RIMEIC JEfT S 7= 45, 6 1% 5 2> HRFiZid A
EWEITRIC K 5720, 6162 ARHCHIIE
Fitie LTDVO 217> 7. 13/® 9 2> HF, CE
1% 38°, AHIZ91.7%Cd h, Severin 74l
laTdhs.

z =

2 &L - DDH K @&HIZ 5T, Tachdjian
571, KEREHMHM AR DA TH O S
FOBEIEE DS DEMiEET 3 LR Tw
5. LaL, RUFETIEREEDREH A Tonnis
SHT type-V & @ fiBABICH o7 A5, 87% DS
JRAERIFCTd > 7.

%7z, Galpin 5712 2 /LA L CDH FEHIIC 7
L CRBBEHEEIE (avascular necrosis; AT, AN)

DY AT % P HEKRTH OR ICKINEEEH %

BREE D)0 TR
JJTL'T:I'M’L I%ln &L f:_ X 512 OR & KBREX
fighe, BRI D 3 o % AREICIT ) — W FE
fitfid RUr 22 g 28 5 dz, & Forlin 613
L, INoKBEEY ) Missdichsr T
2EZEXFITHLDOTH S,

—H, AIBTiE, K71 OR IS KBRHEYI ) %
OFF L =i =ik, s 3 /LA ¢, acetabular
index 7% 35~40° 2> D KR FEHAUFIFERIE % L T
W5 $%C:“‘ JEAEBIR T 2 X E &R, Naka-
mura 5”1 OR & KINE Y H o H]frTIIk“C
55% L 7 RAUF 22 A IX18 6 Lk o 7z & S
7o, TNGIEKRBEEEUY s T 5E 212
SERIZET2LDTH 3.

X512, ANVIZANED 3B 13% 4L 7205,
KBEEEY) O i % 1 & 7 Galpin 57 DHETH 2
LA 5 A MO EE T OR & L O KIREFHY D
it % [ARE (AT L 72 5E B D 10% 12 AN 234U C
Ve, 2, KBEEUIDMZT) 2 EH5AN
TP L REREDO M LIcB/ B &%, HTLY

6. FEf 2

W, 3% 1 HOBW, MmN type-V
(a). 3% 62 RIS ORiackU\SIO % JifT L 72 (b)
A%, 6% 5 D AIRHCIE I BB A RIZ % D Sever-
in PEMTHor(c). TN 6K 62 RE
IFFfi& LT DVO 2fT7-o7:(d). 13/% 92 HIF,
CE 313 38°, AHI291.7%Td 1, Severin 774
ITaThs(e),

EikwEEbht

AT, Haidar 5¥ 12 15 6 22155 557 »
Ho DDH #4436 # 37 B icxt L T OR 8 & O
SIO % RIFFIZHifT L 83.8% 1 BAF e i W %

mmL,3ﬁ4#ﬂ#%5ﬁ1#H®DDH%
24 #1129 B2 5T OR & & O SIO DRI F
il & OR & & O SIO (C KBREHIfEHT D 3 > %
AR AT ) — I FMiiE% LB L 72 Tezeren 5
DM IR R - MR EIEHET & b ol
BEIIRVWEINS,

DIk D, ARWED RAF 2259 (RAFREDS 87%)
LB DY, 5% E D DDH KEFNI W T 2 iRk
#ELTIE OR 8 & U SIO % RIRFIC fEfT 3 2 i
AT RIFRfEEREL -6 L, KIREEYD i

W39 L DTS 208 1k E b,

R, AUETIE 3 Bl 13% 238 AE A R #i T
Holeh, FDIH b 2HNLAN L F ki DY) 7 K]
ERL Tz, 5%, RErivmLEes-o

285



IR E OB 2 T, @) 2w c o ik
FifiziT) T EVWERE b0,

5 A

2 LA 1 5 A O DDH @B %L OR &
K O SIO = AWM AT 9 % Fox DIRHERkIC K !
87% CRIUFRINE#1S7-. 2%V DDH #iEHI T
1%, AZSIRICES#BE\7- OR 8 X U SIO DR
R AT 2 RBEDEAR & L, i BB ESES
N WIGERHY) 2 R CoOHIEFi & L TR
BEUID fiE G2 HBROEEZ SN,

X

1) Forlin E. Munhoz da Cunha LA, Figueiredo
DC : Treatment of developmental dysplasia of
the hip after walking age with open reduction,
femoral shortening, and acetabular osteotomy
Orthop Clin N Am 37 : 149-160, 2006

2) Galpin RD, Roach JW, Wenger DR et al : One
stage treatment of congenital dislocation of the
hip in older children, including femoral shorten-
ing. ] Bone Joint Surg 71-A : 734-741, 1989.

3) Haidar RK, Jones RS, Vergroesen DA et al :
Simultaneous open reduction and Salter inno
minate osteotomy for developmental dysplasia
of the hip. ] Bone Joint Surg Br  78-B471-476,
1996.

4) Kalamchi A. MacEwen GD : Avascular ne-

286

10)

11)

crosis following treatment of congenital disloca-

tion of the hip. ] Bone Joint Surg Am 62-A :

876-888, 1980.

AN, ORI B, BRIBEGEEE D - KR
RS 2 UL ARSI AT & B8 B U O 7 DRI A
TR, FlZNEE&GE 50 342-346, 1996,
Nakamura M, Matsunaga S, Yoshino S et al :

Long-term result of combination of open

reduction and femoral derotation varus osteoto
my with shortening for developmental disloca-

tion of the hip. ] Pediatr Orthop B 13:248-253,
2004.
KOS - KIS IR CEY) O fir. BAET/+ R

9:1533-1543, 1990

Severin E : Contribution to knowledge of con-
genital dislocation of hip joint, late results of
closed reduction and arthrographic studies of
recent cases. Acta Chir Scand 84 Suppl 63:1-
142, 1941

Tachdjian MO : Pediatric Orthopaedisc 4™ edi
tion(JA Herring et al. edt), Saunders. Philadel-
phia, 677-686, 2008

Tezeren G, Tukenmez M. Bulut O et al : The
surgical treatment of developmental disloca-
: A compara
tive study. Acta Orthop Belg 71 : 678-685.
2005

Tonnis D : Congenital dysplasia and disloca-

tion of the hip in older children

tion of the hip in children and adults. Springer
Verlag. Berlin, 80-83, 1984.



Open Reduction and Salter’'s Innominate Osteotomy after Reaching Walking
Age for Treating Developmental Dysplasia of the Hip

Naoshi Ikegawa, M. D., et al.
Division of Orthopaedic Surgery, Chiba Children’s Hospital

Developmental dysplasia of the hip(DDH)is generally treated in children after 2 years old and at
walking age, using open reduction and simultaneous Salter’s innominate osteotomy. and sometimes
with combined pelvic osteotomy. Here we report the outcomes from open reduction and Salter’s
innominate osteotomy in 23 cases, involving 20 children with DDI with an age range from 2 to 5
years, in order to clarify the need for femoral osteotomy. The outcomes according to Severin's
Classification were 7 hips at type 1. 13 hips at type 2, and the other 3 hips at type 3—with an overall
satisfactory rate of 87%. Three hips required additional rotation varus femoral osteotomy. There
was no significant difference in CE angle or in AHI, between the satisfactory group and the
unsatisfactory group. We concluded that open reduction and Salter's innominate osteotomy were
satisfactory for treating DD in children at walking age, and that femoral osteotomy was generally
not needed.
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Conservative Treatment for Infantile Scoliosis

Toshibumi Morishima, M. D., et al.

Orthopedic Surgery in Hamanasu Rehabilitation Center for Children with Disabilities

We report our review of conservative treatment for infantile scoliosis in 22 patients. The
conservative treatment was physical exercise in 11, and brace therapy in 7. compared with surgery
in the other 4 patients. Physical exercise prevented deterioration in 10 of the 11 infants, while the
brace prevented deterioration in 6 of the 7. with improvement in Cobb's angle from 40 degrees in
one of these. The one with deterioration with exercise and the one with deterioration with the brace
each underwent surgery to treat the scoliosis. Overall the results from conservative treatment
were satisfactory for preventing progression in scoliosis and thereby delaying the date for surgery.
To promote the use of the brace and for the parents” informed consent. we carefully designed the
brace to better prevent progression in the scoliosis to thereby delay the date for surgery.
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L7. 1Y 10 ELL T OIEHITH - 72 (K 2).
oy PRGSO AIHEE, 7 v 7 Bl 4 6,
B R

2y R 10 61, junctional kyphosis 5 1 ( i
Cobb I fifAi~~¥5 58 .8° (40~98) %% G-Rod i‘?% foundation Fui - 24, TAZ foundation L : 3

B & D 25.6° (7~48)/\h|Léfa K1 f) (B4 2), B4 36, L-IBHIBEINRE AT 1 6iC
FH257% TH o7, G-Rod iliic £ D, Hl?dzt Hot, By FIAZELL 106095, 36
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% 3. BEF T growing rod graduates %1l @ %3t

(FEWFIYIC Rod ZEE D 12 1)

G-Rod % TR A% 1
2 £ S 11 % 8 H 13i% 11 20 H
(9% 55 H- (12 % 10 A -
137 H) 16 10 2°H)
)7 i £ T IR 257 H
(16-41)
S 85 T i [a] Bk 4.8 0]
(3-6)
Cobb i 51.7—20.3 28.5—13.8
(44-57) (10-30) (12-54) (4-32)
W1 61% 73%

T — it

BRI E AR, 2O 3T TFNY ZE—
VTP TFAET 4 DEIERITH > . BFlD

AP TICRELEREZIERL 726D 14,
screw head 12 &k 2 #EIZMAS 1 B, fHR6LA &
DIATRES DS 1 il CTd - 7z,

Growing rod graduates, § 7 4 & % & i
WESLHNIISHITH o 7. T D) BRERFMIC

Y tEmE, PIRIFMmR 11 & 8 »H (95 A~

137 22 H), RM&BEER 135 11 2> H (12 % 10

> H~16 % 10 » H), FEER RN 25 2 AN

(16~41), ‘FHFMiAI UL 4.8 [ (3~6) T > 7=

-3 Cobb 1%, G-Rod &R iBHIAS 51.7° (44~57),
2

7313.8° (4~32), #I[al FHliks 5> 5 DG IERIL 73%

296

2.

Junctional kyphosis

KU, 1375 6 20 AR, 71° Dl
ZIH L G-Rod % 1ifT. T1-2 claw
hook 12 C kA7 foundation % &% i& L
72, 3WMlonoy FELED, 15i% 2 »
I IRe B [ 7 it 2 Wiq T

A oA E AT O IIm B K G

B : [EMi#E 1 5 Ak

Tho 7 (£3). #AIFEMiRD & RA&EER £ T
DL EEING, F¥8.0cm(3.1~20.5) Th > 7-.
& [EE T o #OBER RN, T 92 H 3

1 L Eofnglig 36lcd 2.
BUE £ T O fCHEIE M IS DT %2 A 751
e ods, [MEMBOFHTR, haEkoKs

Lz 13 R2BTdHh -7 (X3), A7 7E i
DI DEH E Z 2z o5 B LhilfatERZE o sEin%
1 BB 7=,

REHIHE

ER L 10, R, FERIERIESEE, B 134

cm, Risser sign 0, A#IHE. Hr'h 88° DNZE 1%t
L G-Rod Z&%i&E L 7-. #&Xi&E% Cobb A% 43°~
BEXh,
BICXD 81.8% &ML 7, U#E3EOTy F
ALf % #% 7-BIFE, Cobb falx 35°, &IZ(% 145¢cm
Ths. 7 LEROMYTTIE, Hump Sum (4]
(Bl AT 22.0 ASBIE 17.7 (ISP L 7 (K1 4),

ER 2 © Infantile scoliosis DZMR, 1/ & DR
Bk e Lo, 2, T2 AL
[P F4ff 1L = T foundation DFRED A & L, Bfas

Ioilny FERZT->7 39 > HOBIE, il
BE LUOMBEREDREEZRIFTH S (IX5).



3.

AR E MR I B FER O K % &

7151

A, B, C: B, m&EER 1450
A, BEEME 1 FE6 H
A, BrEPEIE 43 mm,

30°
D, E,F : &, mA&MEER 13 1% 7
ER

it 4 AR IEHB R 15 mm, 9°
kL (E), fiifg 9 »H B &
220 mm, 12° &KL 72 (F).

4,

AEBI T 100%, R, KW

A ImElAT X #E

B : G-Rod #&i&z D X #{R

C,D : 4 P HDOfif X #%R. w0l
itk b 1 3 2 H R

5.

fiE %1 2 : Infantile scoliosis @

R

A 2% 9 D H B i i a7 1
X R

B : ET{Z foundation #%i& %
® X ##1% (lamina-facet
claw)

C @ %5 3 [Mlftif% 2 2> H R o> 37
fir X %
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6.

=W 3

growing rod graduate f5

A : G-Rod % di DAL X #it

%
B : A& [EE AT DAL X HR G
C,D
DV X BB L = 7o
%
xR 4. ESRHITH S Nt E RIS L AR
oA o single rod % H\> 7z instrumentation without fu-
2 9 o - %5 L 7~ foundation DM sion & 4l epiphysiodesis 25fThN T & /-
F7ey N7 7 O Y IS DHETIRINE DHEIT crank-
;Mﬁ“f’ [R7 T 437 shaft B1%, WESSEIKOMBEEIA S 2 LTS
acet Lusion 5 T - [T 8~ 7 :
(lamina-facet claw) —3_; (ﬁ'ﬂﬁ';&:%é‘ﬂéﬁw:f 5} n fct o e ). 7‘\7rjl:l_ H\ﬁ‘T
(72 vy Fo 2 A% E) FTEED, G-Rod ETIREZIES X OCHFEEIE
- junctional kyphosis - BEORBIE R . > ATl ~ SATas -~
(LA foundation T4  MESEIABMED L 83y bE—ALOORRERD C LAAHETSH
D, AolikiE DR EDE S N, REETIC
-y FifAE EE AN DIE N DL E E oI EWTY crankshaft HRRZ4 L 5 2
- BEEM OIS RIEMNA - ol RACF R o B R RIFRBIEZBTED, BR&E Tl s

REVLZ S, LR OFiRiEET S 2
&, BUHEDHEDRESE L H 2L 0D, G-
ER 3 RXEE IS 7> R Th 5. 10 5% Rod kg Zn #1320 FRIAFEH B L E

10 AR, Wkt 2 22 H, Risser sign 0, 54° Z5.
DY 7N A —7HNx L G-Rod ¥ % MifT. G- G-Rod BB I 2 BIEDRIERZ R4 ITR T
Rod BREBIZ L D % VC 1& 63% 715 85% TN L 7 v 7 DRI 1%, &L7E L 7= foundation @
7o, 3D\ y FEER 2 #E T 13 R IC R4 [ MEBBRETHY, vy FOBMIIMAZ7 v 70
E M2 T, BELEE L OWERERIEms TR JEHRIC OB E S 5. Transverse—facet
(FBEESNTL2(1M6). &, BHED 7 v 7 TR I 2 /) 23nb b,
T F =2y baELPT O, Iz plbEd
il R, RBRECA 72y b7y 22 #EHLTW
HEATPE D BIAFERINE i (L, 20ETIC LD 2. BRAIZAZREIC X % facet fusion 2MEET
AERAZICINZF L OEEIEE £ U, SN b5, FEF54HTl, lamina—facet claw 1 v
fEFEELIERT I EAMeonTLEY, 2 Fo 2 WINERE AT 5. U LEoBMEIC LD, RO
T 2iR%E, MIECHELEEZ a2y bo— V&7 v 7 IR 2 #EER L T2y,
wLooﬁ&®&Ezmh¢5:tﬁ*®bn R E R I junctional kyphosis Z (& 1E$ %
2% $¢3F1Z Luque rod % Harrington rod, Isola 54, foundation EHiND 7 v 7 XRBIHETH B
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3, MR TAD 7 v v R £ 25

&, RIMNEARIEANDORBAUFE Lo, :@tﬁ

foundation HBD KSR~ DE FEhi % ki, #H
7 v 7 DEREDIATTE &JK"L LTxL. W'J;Z_Li
T2-T3claw Ti&, TIRARIRIZ7 v 7 &n 6
2EHcLTHL. “D iz ZEd 5L, L
fi foundation t& & O BN ERIE L 723, %

i
T4 LT & L7358, G-Rod iEft1c HilEs <
DOBERAF R I NG,

0y R EITEEIE O & ORERNIC S  F2 L
fo. BUEAR —ViEBICN T 2 IEENEOE W %
festrcd 225, FMioWE Loy FPrfUEAT]
WETH D LRI RNETH S,

IEPERERBI DR, BIER~DBITHR
TELARELEEZREL 2. REOFHRIREZF2
4, B EE I R R & B o 5 EhH
b EEZ o, BUE, RTRYIRE 2 F6 2

H#zR&EEEHHOO%ZE LT3, ZORAK
ESHOMMNREEEZ Z 2, BROY A,

growth velocity 25& D 2l 72 7- 0, HEEZ U T 3,
Edel)

G-Rod ikl #EE& Lo FHTH D LR Y 7k X
NTH50, BEETTHOLEZ Al iERE2HT

Ak H KOEIEE LR 2 NKEL2Bs LT
b5, w@?m%tﬁ RAGEEIFIC & D & 9 7%

BT 22% 20ICEEZ G-Rod
&AT% EDEETHD L &

mstrument

construct &

ML,

2)

3)

4)

7)

9)

10)
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Early Onset Scoliosis Treated Using the Growing Rod Technique :
Report of 54 Cases

Katsuki Kono, M. D, et al.

Orthopaedic Surgery, Saiseikai Kanagawa-Ken Hospital

We report our review of 54 cases (involving 48 girls and 6 boys)of early onset scoliosis treated
using the growing rod technique. Among these, were 41 cases of idiopathic scoliosis and 5 cases of
congenital scoliosis. Their mean age at initial surgery was 11 years 0 months(ranging from 2 years
9 months to 14 years 1 month). 22 cases were younger than 10 years. The mean Cobb angle was
58.8° (ranging from 40° to 98°) preoperatively, and 25.8° (ranging from 7° to 48°) immediately
postoperatively, showing an overall correction rate of 57%. At six months postoperatively, the VC
and % VC were significantly increased in those treated at younger than 10 years. 12 cases
achieved final fusion. and their average age at initial operation was 11 years 8 months (ranging from
9 years 5 monthsto 13 years 7 months). and their mean Cobb angle was 51.7° (ranging from 44° to
57°) preoperatively. The mean duration of treatment using the growing rod technique was 26
months (ranging from 16 months to 41 months), and the mean number of operations was 4.8 per
case (ranging from 3 to 6 operations). The mean Cobb angle after final fusion was 13.8° (ranging
from 4° to 32°), showing a correction rate of 73%. In 5 cases. junctional kyphosis developed
immediately below the upper foundation during the treatment. In 3 cases. there was an increase in
the rib rump after final fusion. Results suggested that final fusion should be considered at the initial
surgery using the growing rod technique to achieve the shortest fusion area and the correction of
deformity including junctional kyphosis.
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Baseball Elbow Incidence and Epidemiology in
Child and Adolescent Baseball Players

Tetsuya Matsuura, M. D., et al.

Department of Orthopedics, The University of Tokushima Graduate School

We report the incidence and epidemiology of elbow problems in 1809 young baseball players,
who participated in the summer championships in 2007. A total of 32% reported soreness and/or
pain in the throwing elbow. Most underwent radiographic examination, and of these, 73.7%
showed an osteochondral lesion in the center physis of the throwing elbow. Of the osteochondral
lesions. 97% had a medial epichondyle lesion. 5% had a capitellum lesion. 1% had an olecanon
lesion, and 0.5% had a radial head lesion. The capitellum lesion was classified as Stage I
characterized by radiolucent areas, Stage II with nondisplaced fragements present. or as Stage Il
with loose bodies and sclerotic change. The average age of those players at Stage I was 11.5
years, and this is the age when the epiphyseal plate of the capitellum begins to close. We found
osteochondral lesions in players of all ages, and in particular we found a capitellum lesion in those at
the age when the epiphyseal plate of the capitellum begins to close.
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Pediatric Sports Injuries in Basketball

Sung-Gon Kim, M. D., et al.

Department of Orthopaedic Surgery. Juntendo University Nerima Hospital

To investigate the type and incidence of injuries incurred playing basketball in children, we have
reviewed the medical reports of injuries reported during Japan national children’s basketball
competitions. Injury to the ankle was the most common with an incidence rate of 26% over all
injuries, followed by injury to the upper extremity with a rate of 18.8%, and to the knee at 13%.
While anterior cruciate ligament severe injury in the knee is common in adult basketball players.
there was no severe injury to the knee in the children. In contrast, injury to the ankle was more
common in children than in adults playing basketball. In our own hospital, ankle sprain in children
aged 15 years or younger was most common in soccer, and second most common in basketball.
Ankle sprain appeared to be the most common injury in children playing basketball.
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Physical Fitness Screening in Elementary and Junior-High Schools

Toshiaki Takahashi, M. D, et al.

Department of Bone and Joint Surgery. Ehime University Graduate School of Medicine

Wereport the findings from physical fitness screening of 1178 children in elementary and junior-
high schools, in 2007. Overall, 12% of elementary school children and 26% of junior high school
children had found a hospital presenting physical disease or condition. Generally sports-related

injuries increased with age including Osgood's Disease, jumper’s knee, and baseball-

elbow. Overall.

82% of elementary school children and 62% of junior high school children had visited an
orthopaedic clinic at some time during the year. These findings suggest that more detailed medical
health checks. surveys, and individual health charts should be instituted for elementary and junior
high school children. More informative guidance may be needed for school nurses, and sports

teachers.
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% 1. Cosmetic grade(Cavendish)

shoulder joints
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Grade1l  very mild level
Grade 2 mild level
Grade 3  moderate 2-5 cm elevated

Grade 4 severe near to the occiput

Invisible when dressed

Visible as a lump in the web of the neck when dressed

Obvious deformity
Webbing of the neck or brevicollis
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Scapular Osteotomy in Sprengel's Shoulder :

Factors Predicting Cosmetic Results

Takashi Saisu, M. D, et al.
Division of Orthopaedic Surgery, Chiba Children's IHospital

Ilere we report the cosmetic results after performing scapular osteotomy for treating Sprengel’s
Disease in 11 cases, involving ten patients. Their average age at operation was 6.2 years. and the
average follow-up duration was 6.0 years. We performed stepwise regression analysis to identify
factor(s) predicting the postoperative Cavendish grade. The variables examined included
preoperative Cavendish grade, sex. affected side, preoperative shoulder range of motion, (anterior
elevation, and lateral elevation). age at operation. body-weight at operation, pull-down length at
osteotomy site, operative duration, preoperative thoracic level, discrepancy in inferior border of the
glenoid, and age at most recent follow—up. The only two factors predicting the final Cavendish
grade were preoperative thoracic level and the discrepancy in the inferior border of the glenoid.
These findings suggest that the discrepancy, or the absolute height of the scapula, or both, could
predict the cosmetic outcome after scapular osteotomy for Sprengel's Disease.
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Sprengel’s Deformity : Pathologic Anatomy and

Green’s Scapular Descending Procedure

Akifusa Wada, M. D., et al.

Department of Orthopaedic Surgery, Fukuoka Children’s Hospital

Sprengel's Deformity is a complex anomaly in the shoulder girdle and cervical vertebrae
(Klippel-Feil Syndrome). A thorough understanding of the pathologic anatomy is important for
correcting the deformity and to avoid complications. Here we report the effectiveness of three-
dimensional computed tomography (3D-CT) to study the deformity-including the pathologic
anatomy-and for planning the surgery. In cases with severe deformity and shoulder impairment,
then surgery isindicated, depending on the age of the patient and on any associated deformities. We
employed our modified Green's Scapular Descending Procedure for surgical treatment of the
scapula in 29 cases. In this modified Procedure, the inferior-medial part of the scapula is anchored
around the thoracic spinous processes, instead of being anchored via wire traction as in the original
Green's Procedure. The average age at surgery was 2.9 years (range from 1.8 to 7.1 years), and
the average follow—-up was 4.9 years (range from 1.0to 15.7 years). At most recent follow-up. the
results from surgery were satisfactory with improvement in shoulder abduction and good cosmetic
results, in all cases except those with severe Klippel-Feil Syndrome.
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Unilateral Congenital High Scapula ‘Sprengel’'s Deformity’
Treated with the Woodward Procedure

Naoyuki Nakamura, M. D., et al.

Department of Orthopaedic Surgery, Kanagawa Children's Medical Center

Conservative treatment is not effective for shoulder dysfunction with Sprengel’'s deformity. Here
we report a review of 14 cases (involving 8 boys and 6 girls) with congenital elevation in the
unilateral scapulatreated with the Woodward procedure, between 1986 and 2004. The mean age at
operation was 4 years 10 months. and the mean follow-up duration was 5 years. In each case, we
performed pre-treatment clavicular morcellation osteotomy. Klippel-Feil Syndrome was present in
7 cases. and omovertebral bone was present in 7 cases. Postoperatively, we performed soma
fixation for two weeks. followed by triangular bandage dipping for one week, and then started
shoulder range of motion exercises. The mean flexion angle of the shoulder was improved from 108
degrees to 163 degrees, and the mean abduction angle was improved from 104 degrees to 162
degrees. The glenoid inclination angle in the ipselateral side with respect to the anteroposterior
axis. in the drop arm position, was improved from —18.2 degrees to 0.4 degrees. When treated
sufficiently early. high scapula with Sprengel's deformity and scapulary dysfunction can be
improved.
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Anomalous Vertebral Artery in the Extraosseous Region of the

Craniovertebral Junction in Down's Syndrome

Takayuki Fujiyoshi, M. D., et al.
Department of Orthopaedic Surgery. Chiba University Graduate School of Medicine

We report the incidence of anomalous vertebral artery (VA)in the extraosseous region of the
craniovertebral junction (CV]) in Down's Syndrome, using 3D-CT angiography screening.
Between 1998 and 2004, we examined five consecutive patients with Down's Syndrome prior to
surgery for posterior arthrodesis at the CV]. and further examined a further 41 other patients
without Down’s Syndrome, to understand the general incidence rate of anomalous VA. 3D-CT
angiography found 3 of the 5 with Down's Syndrome, and 5 of the 41 without Down's Symdrome
presented anomalous VA in the extraosseous region. In all 8 cases, two showed fenestration type
anomalous VA, and the other 6 showed persistent 1" segmental artery type. All 8 cases showed
congenital skeletal anomalies (CSA). The incidence of anomalous VA was higher (p<0.05) in
patients with Down’s Syndrome, than in those without. We consider that during embryonic VA
formation, Down’s Syndrome chromosomal disorder may be related to the development of the
anomalous VA.
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History of Legg-Calvé-Perthes Disease. ] Bone

Perthes’ Disease Treated Conservatively Using Hospitalization

Yuko Takahashi, M. D., et al.
Department of Orthopaedic Surgery, Takuto Rehabilitation Center for Children

We reportthe clinical outcomes from conservative treatment using apparatus and hospitalization
in 26 cases of Perthes’ Disease, involving 20 children, between 1998 and 2008. Their average age on
admission was 6 years and 2 months(ranging from 3 to 9 years). The affected limb was unilateral
right side in 8 cases, unilateral lelt side in 6 cases. and bilateral in the other 6 cases. According to
the Catterall-Herring Classification, one limb was at 1 A. two limbs were at 2 A. eleven limbs at 3B,
three limbs at 3C. and the other nine limbs were at 4C. We performed traction, followed by
Broomstick plaster cast, then Batchelor abduction non-weight-bearing brace, and then Toronto
abduction weight-bearing brace. Two limbs with hinge abduction underwent surgical release of
the adductor longus. The average duration of hospitalization was 2 years and 11 months. and their
average age at most recent follow-up was 13 years and 4 months. The clinical outcome was
Stulberg class 1 in six limbs, class [I in seventeen limbs, and class I in the other three limbs.
Overall, 23(88.5%)of the 26 limbs were treated at Stulberg class [ successfully. We concluded
that hospitalization and this conservative treatment were effective for treating Perthes’ Disease.
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Abstract

Legg-Calvé-Perthes Disease Treated Conservatively with Hip Abduction
Using Nishio's Non-Weight-Bearing Brace : Review of 56 Cases

Yutaka Oketani, M. D, et al.
Department of Orthopaedics Surgery, Saga Hospital for Handicapped Children

We report a review of conservative hip abduction using Nishio's non-weight-bearing brace
(version 2) to treat 56 hips with Legg-Calvé-Perthes Disease, between 1981 and 2004. The
Nishio’s brace holds the femoral head in the acetabulum at 30 degrees hip abduction and has a pole
beneath the sciatic tubercle for non-weight bearing. The mean age of the patients was 7.0 years
(ranging from 3.6 to 11.0 years), and at most recent follow-up, their mean age was 16.0 years
(ranging from 13.2 to 22.3 years). The mean follow-up duration was 9.0 years(ranging from 6.0
to 14.4 years). At most recent follow-up at more than 3 years after treatment, we evaluated the
outcome using the Modified Lateral Pillar Classification and the Modified Stulberg's Classification.
According to the Modified Lateral Pillar Classification, there were 2 hips in Group A, 26 in Group B,
17 in Group B/C. and 10 hips in Group C. According to the Modified Stulberg’s Classification. there
were 15 hips at Type .22 at Type 2. 11 at Type 3. and 8 hips at Type 4. Overall, 37(66.1% ) of the
hips showed satisfactory outcome.
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Division of Orthopedics, Department of Surgical Subspecialties. National Children’s Medical Center,

National Center for Child Health and Development

We report the treatment of developmental dysplasia of the hip (DDH)in 60 hips after failure of
conservative treatment using the Pavlik Harness or after reaching walking age. between 1982 and
1998. In all cases. we performed initial traction, followed by closed reduction under general
anesthesia, and then applied spica cast.

The 60 hips involved 55 patients with an average age at surgery ranging from 6 to 22
The average follow-up was 15.5 years(ranging from 10 to 25 years). For radiographic evaluation
we used Severin's Classification. and for evaluation of any avascular necrosis in the femoral head
(AVN)we used the Kalamchi-MacEwen classification.

At the most recent follow-up. 53 hips(88.3%)were in Severin's class la or 1b, including 15 hips
(25% overall) that received no added acetabular reconstructive surgery. At the most recent follow-
up. there were 9 hips(10.3%) with AVN in Kalamchi-MacEwen group 1. and another 9 hips in
group 2.

These findings confirm that traction followed by closed reduction was effective for trreating DDH.
after failure of the Pavlik or after reaching walking age. The postoperative incidence of
AVN was low, and the severity only slight. Overall. good long-term outcomes depend on any
remaining acetabular dysplasia. In cases with poor outcome. Salter’s innominate osteotomy may be
indicated for treating remaining dysplasia.
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Closed Reduction for Developmental Dysplasia of the

Hip in Infants of Walking Age

Akifusa Wada. M. D., et al.
Department of Orthopaedic Surgery. Fukuoka Children’s Hospital

The aim of this Paper was to evaluate the effectiveness of closed reduction for developmental
dysplasia of the hip in infants of walking age. The patients included 39 infants above the age of one
year, involving 40 hips. Follow-up in all cases was five years or more. All hips underwent
preliminary skin traction for four weeks, followed by closed recluction and spica cast immobilization
for three weeks, Two hips failed to achieve adequate stability at the time of closed reduction, and a
further two hips had redislocation during cast immobilization. The other thirty-six hips are
reviewed in this study. Their average age at the time of closed recuction was 1.6 years(ranging
from 1.1 to 2.1 years). Eighteen of the 36 hips required one or more concomitant surgical
procedures for residual subluxation. The average follow-up duration was 12.9 years (ranging from
5.2 to 20.8 years). At most recent follow-up. the average Sharp acetabular angle was 43° (ranging
from 34 to 53°). and the average CE angle was 29° (ranging from 12 to 50°). According to
Severin's Classification. 17 hips were rated as class 1. 13 as class 2, 4 as class 3. and the other 2 as
class 4. Twelve hips showed slight-to-mild avascular necrosis. Developmental dysplasia of the hip
in infants can be safely and effectively treated by closed reduction, and any residual subluxation can

be treated by subsequent surgery.
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Recurrent Patellar Dislocation with Chondral Injury :
Our Experience with Distal Realignment and
Autologous Chondrocyte Implantation

Dr. Andrew K. S. Lim (MBBS, MRCSEd, M. Med)

Department of Orthopaedic Surgery. National University Hospital, Singapore

Dr. James H. P. Hui(MBBS, FRCSEd, FAMS)

Department of Orthopaedic Surgery. National University Hospital, Singapore

Abstract : The surgical management of recurrent traumatic patellar dislocation includes

proximal and distal realignment procedures. A subset of patients would present with associated

chondral injury. There has been recent interest in the treatment of cartilage injuries to reduce

patients’ symptoms and to avoid the appearance of future secondary arthrosis. The choice of

optimal treatment technique in this group of patients remains unclear.

We evaluate our case series of 12 young patients who underwent autologous chondrocyte

implantation (ACI) with a distal realignment procedure for significant chondral injury and patellar

maltracking. Pre and postoperative functional assessments were made using the IKDC, Lysholm

and Tegner scores. Our results show a significant improvement of outcome.

Further studies with ACI comparing distal and proximal realignment would perhaps better

define the optimal treatment options for this cohort of patients.

Introduction

Traumatic patellar dislocations affect mainly
adolescent and young adults. To reduce the risk
of osteoarthritis secondary to articular injury
caused by recurrent dislocations as well as to
encourage normal development of the patellofe-
moral joint, surgical stabilization of the patellar
and repair of any chondral injury is important in

. )
this age group.

Materials and Methods

Between January 2004 and June 2007, all
patients who had a history of traumatic patellar
dislocation were referred to the orthopaedic
clinic. These patients would have initial X-rays to
rule out an osteochondral fragment. Following a 6
to 9-month trial of physical therapy. patients who
continued to experience recurrent symptoms of
instability or pain. underwent further evaluation.
This included a CT scan of the knee from 0 to 30

Key words : patellar dislocation, realignment, chondrocyte implantation
Address : Department of Orthopaedic Surgery. National University Hospital 5 Lower Kent Ridge Road. Singapore

119074

Tel : +65 6779 5555

Fax @ +65 6778 0720

E-mail : Andrew_KS_Lim@nuh.com.sg
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degrees flexion to assess patellar tracking as well
as a MRI to assess the presence of chondral
Injury.

Patients with evidence of patellar subluxation
(patellofemoral congruence angle +5 degrees or
greater)” and significant chondral injury (Outer-
bridge IV, more than 1 cm®) were offered distal
realignment and ACI as a 2-stage procedure.
The first stage was performed arthroscopically to
assess and debride the chondral lesion followed
by harvesting of cartilage from the non-weight
bearing region of the superomedial femoral
condyle. The second stage a month later involved
an arthrotomy and implantation of culture
expanded autologous chondrocytes beneath a
sutured and fibrin glue-sealed periosteal patch
taken from the proximal tibia. The distal realign-
ment procedure was then performed. For a
skeletally mature patient, the Elmslie-Trillat
procedure was performed, in which the tibial
tuberosity wastransposed medially by 1 cm and
held by a single screw. In a patient with an open
physis, the Roux Goldthwait procedure was
performed. in which the lateral half of the patellar
tendon was transposed medially. Patellar track-
ing was visually assessed.

Following surgery, patients underwent rehabil-
itation therapy in a ranger knee brace for 6
weeks with partial weight bearing. Postoperative-
ly, they were reviewed in the clinic for functional
International Knee Documentation Committee
(IKDC). Lysholm and Tegner score assessments
at 3 monthly intervals for a minimum follow-up
period of 12 months.®”"” Mean pre and postoper-
ative functional scores were calculated and
analyzed for statistical significance using the

Wilcoxon Matched-Pairs Signed-Ranks Test.
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Results

From January 2004 to June 2007, a total of 12
patients underwent surgery for distal patellar
realignment with ACIL The Roux Goldthwait
procedure was performed for 5 patients while 7
patients underwent the Elmslie-Trillat proce-
dure.

The mean age of the patients was 16.0 years
(range 12 to 19) with 8 males and 4 females. The
mean duration of symptoms preoperatively was
7.2 months while the mean postoperative follow-
up duration was 17.5 months(range 12 to 24).

One patient reported transient paresthesia
over the wound site. There was also a case of pain
over thescrew site and extensor lag secondary to
quadriceps dysfunction. There was no postopera-
tive infection, osteotomy non-union, patellar
tendon rupture or patellar dislocation.

Mean pre and postoperative IKDC, Lysholm
and Tegner scores were compared for statistical
significance with the Wilcoxon Matched-Pairs
Signed-Ranks Test(Table 1).

Discussion

There are numerous surgical procedures for
recurrent patellar dislocation which aim to
correct malalignment. These range from release
of the lateral retinaculum of the patellar to medial
displacement of the patellar tendon or tibial
tuberosity.” Up to 22% of skeletally immature
patients require surgery for recurrent disloca-
tions after an initial patellar dislocation, while
33% can have instability.” Non-resolution of
symptoms following patellar surgery may be due
to non-recognition of articular compromise.

The initial results of patellar lesions treated
with ACI were disappointing”. Improved techni-

ques, which included more radical debridement of



Table 1. Comparison of pre and postoperative functional scores

Functional Scoring System Magn Preeperative, Stote. | Jlsen, Rosteperative Seons Statistical Significance
(95% C.1.) (95% C.1.)
IKDC 40.7(30.4-50.2) 65 9(50 7-80 1) p< =0.002
Lysholm 42.0(29.0-53.0) 53.3(43.4-70.7) p<=0.003
Tegner 1.55(0.55-2.20) 3.55(2.10-4.55) p< =0.008

tissue around the defect and attention to correct-
ing patellofemoral maltracking, have resulted in
good to excellent outcomes.”

The aim of a distal realignment procedure
would be to alter and improve Q-angle. However,
the Q-angle can be measured to be falsely normal
should the patellar be in a subluxed position.
Hence, we utilized the patellofemoral congruence
angle instead as a measure of patellar subluxation
for malalignment.

The Hauser technique introduced in 1938 was
the initial standard procedure for the treatment
of recurrent patellar dislocation. In this proce-
dure, the tibial tubercle was moved distally and
medially, however, resulting osteoarthritic
changesin the patellofemoral joint were reported.
On the contrary, the Elmslie-Trillat procedure
introduced in 1964, which involved moving the
tibial tubercle only medially, showed less osteoar-
thritic changes in the patellofemoral joint with
good to excellent clinical outcome in more than
80% of knees.”

In the immature skeleton, bony realignment
procedures would be contraindicated due to
possible premature fusion of the anterior tibial
physis resulting in a genu recurvatum. In this
group of patients, medial transposition of the
lateral half of the patellar tendon using the Roux
Goldthwait procedure would be more appropri-
ate.

We believe that patients with significant
patellar malalignment and chondral injury would
benefit from a distal realignment and ACI

procedure. Our results indicate improved func-

[KDC : International Knee Documentation Committee

tional scores post-operatively. However, this 2-
stage procedure is not without the morbidity of
an arthrotomy which can require a more
protracted period of recovery.

Further objective assessment can be per-
formed postoperatively either by arthroscopic
evaluation or using MRI In particular, post
chondrocyte implantation evaluation of the graft-
ed area can be performed via arthroscopy using
the International Cartilage Repair Society (ICRS)
visual cartilage repair assessment. In addition,
MRI evaluation can be performed to assess graft
fill, surface irregularity and signal as well as
subchondral bone marrow oedema and effusion of
the immediate area around the repair."

As the number of patients in this series was
small and the follow—-up duration was relatively
short, a larger number of patients with a longer
follow-up period are needed to further validate
our findings. Nevertheless, our short-term re-
sults provide evidence that correction of patellar
maltracking and treatment of subchondral lesions
with ACI is effective and provides good function-

al outcome for our young patients.
Conclusion

The management of recurrent traumatic
patellar dislocation includes surgical stabilization.
Patients with significant patellar malalignment
and chondral injury can benefit from a distal
realignment with ACI procedure. Further studies
involving the use of proximal realignment may
provide a clearer comparison and indication of

other treatment options.
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Is Follow-up Essential For Pediatric Clavicular Fractures?
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Department of Orthopedics, Institute of Medical Sciences, Banaras Hindu University, Varanasi, India
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Dr. Chethan N.,, M. S.(Ortho), DNB(Ortho)
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Abstract : [Purpose] To assess whether simple management options like cuff and collar sling are
effective in paediatric clavicle fractures and to determine whether regular follow up is required.
[Methods] A study of 54 consecutive fractures of the clavicle in children less than 10 years of age
was conducted at Institute of Medical Sciences(IMS), Banaras Hindu University (BHU), Varanasi
and All India Institute of Medical Sciences (AIIMS), New Delhi, India between December 2005 and
June 2008.

[Results]) There was male predomina

union rate was achieved with conservative treatment with no significant complications. ra
visible deformity persisted in up to 80% of the children. The compliance with treatment protocol
was lesser in the younger age group and better with older children.

[Conclusion) Simple methods like cuff & collar sling is sufficient for the management of clavicle
fractures in children. Immobilization for more than 2 weeks is not necessary and regular follow up

is not essential.,

. of these fractures occur in the middle third and
Introduction ae
are mostly as a result of low velocity injuries.

Pediatric injuries are always a challenge and Contrary to earlier beliefs, all pediatric clavicle

unique because of the growing musculoskeletal
system”. Also these injuries cause much mental
agony to the parents. The clinical examination of
these injuries is difficult due to the apprehension
of the child and the poor tolerance level to pain by
children. Although pediatric shoulder trauma is
uncommon, the clavicle is the most commonly

fractured bone in the pediatric age group”. Most

fractures including those of the lateral third can
be managed conservatively and surgical option
should be explored only if the child is more than
10 years old.

We have tried to analyze the requirement of
surgical management and the importance of
follow up on the outcomes with respect to

fracture union and functional outcome of the

Key words : pediatric fractures, clavicle fracture, cuff and collar sling immobilization
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children. Also the modes of injury were analyzed
and the compliance to treatment was taken into

consideration.
Materials & Methods

Between December 2005 and June. 2008. 86
children of age less than 10 years with an acute
fracture of the clavicle were managed in Depart-
ment of Orthopaedics at IMS. BHU, Varanasi and
All India Institute of Medical Sciences, New Delhi,
India.

The indication for inclusion in the study was
isolated clavicular fractures in children with an
age less than or equal to 10 years. 86 children met
this criterion and were evaluated and managed
according to the protocols laid down. Of the 86
children who met the criteria. thirty-two were
not evaluated because of inadequate follow-up.
Thus. 54 patients were available for assessment.
37 of the patients were male and 17 were female.
The mean age was 2.8 years(range. new born to
10 years). All fractures were classified according
to the Allman'’s classification system. 49 children
had fracture of middle third of clavicle. 3 children
had fracture of lateral third and 2 children had
medial third fracture of the clavicle.

The mechanism of injury was mostly house-
hold injuries in children aged less than 4 years
with fall from bed being most common in children
aged less than 2 years.. In older children of more
than 4 years the predominant mechanism of
injury was recreational injuries. These were low
velocity injuries in most cases (53 children) and
had no associated injuries.

A standard anteroposterior radiograph of the
clavicle and shoulder was made for all patients
and the fractures were grouped according to the
radiographic classification of Allman. No other

additional radiographic views or computed to-
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mography scans were done in any patient.

The protocol followed for the treatment was as
follows :

i. In children<4 years with
fractures—Cuff and collar sling

ii . In children<4 years with displaced frac-
tures—Strapping with cuff and collar sling

iii, Inchildren >4 years—Figure of 8 bandage

All patients underwent a standard radiograph
of clavicle and physical examination at one. three,
six. and twelve weeks. The final follow-up
evaluation consisted of determination of the
radiological union and clinical union as well as a
physical examination that included shoulder
movements. In addition. the parents completed a
subjective questionnaire to rate the outcome as
excellent, good. moderate, or poor. A radiological
assessment was also done at the final follow-up
visit to assess the union and any residual
deformity.

The average duration of was Six

months(range, one to ten months).
Results

The union rate achieved was 100% with an
average time for clinical union of 2.5 weeks.

There was male predominance with 68% of
children being males. The age distribution
showed an increased incidence in children aged
less than 4 years with the distribution being 15,
19, 11 and 9 in age groups of 0-2 years, 2-4 years.
4-7 years and 7-10 years respectively.

Most fractures i.e. 92% occurred at middle
third with the incidence of fractures of lateral and
medial third being 5% and 3% respectively.

The time for clinical union ranged from 1 week
in children aged less than 1 year to 3 weeks in
children aged 10 years with an average of 2.5

weeks. The radiological union was seen about 1 to



Itig. 1.

a @ Malunion of fracture clavicle middle
third

b @ Clinically visible deformity

¢ : Full functional range of movements

2 weeks later with an average time for radiologi-
cal union of 3.7 weeks.

The average duration of immobilization was 2
weeks with a range of 5 days to 3 weeks. There
was an unexpectedly high rate of self-discontinu-
ation of treatment with more than 50% of
children aged less than 3 years discontinuing
treatment without the physician’s consent.

Although the union rate achieved was 100%,
there was a clinically visible deformity in up to
40% of the children with about 15% of them
having shortening of up to 2 centimeters.
However this was not correlative to the function-
al status with all the patients having full and

painless range of shoulder motion (Fig.1).
Discussion

The clavicle is the commonest bone to be
fractured in children and accounts for 5-15% of
all fractures. Complications arising from simple,
isolated clavicle fractures in children are rare and
operative intervention is seldom indicated.

The predominant mechanism of injury was
household injuries in younger children and
recreational injuries in older children. Unlike the
study by Taitz et al, there was no incidence of

10)

child abuse in our study . But it is necessary to

have a detailed and proper history and examina-

tion to rule out child abuse, as abuse cannot
usually be determined by fracture type nal®
Road traffic injuries or high velocity injuries
usually lead to polytrauma and compound
fractures.

Most of the fractures (92%) occurred in the
middle third of the clavicle, which correlates with
other studies”*"’.

Few authors have recorded that there is risk of
callus formation in the absence of surgical
reduction of the lateral third and they also insist
on the value of investigation by CT scan”. But in
our series. there has been no such associated risk
and so we do not recommend routine CT scans
for lateral third clavicle fractures.

The powerful re-modelling characteristics of
fractures in children means that even those
fractures that are displaced or involve the lateral
end of the clavicle appear to unite without
complication”.

Kubiak R & Slongo T recommended that
surgery is usually necessary only in children
above 10 years of age”. Our study also shows that
children under 10 years do not require surgical
intervention. In children treated operatively for
clavicular fractures, and fixed with K wires,
although there is an additional benefit that no

further immobilization is required after fixation,
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the irritation of skin above the protruding end of
the pin has been a common problems).

Clinically visible deformity, as a hump, and
shortening are common complications seen with
conservative management of clavicular
fractures'”. The deformity visible as a lump
usually disappears with time although shortening
may occur. The shortening does not produce any

functional deficit although it might remain

The follow up visits of the child along with
parents can be minimized or almost stopped as it
is seen that clinical union occurs is as less as 1-3
weeks, depending on the age of the child.
Radiographic evaluation at periodic intervals
afforded no benefit and could be wisely discontin
ued. Our findings that follow up of paediatric
clavicular fractures are not essential and other
authors have documented that the risk of

complications is exceptionally rare as well”

WHAT THIS STUDY ADDS

1 . Immobilization for more than 2 weeks
1S not necessary

2. Simple methods like cuff & collar sling
is sufficient

3. Follow up is not essential

4. Advanced investigations such as
Computed Topography (CT) is not
required

5. Surgical intervention is not required
even for fractures of lateral third of
clavicle

6. Shortening is not associated with loss

of movements
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