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reduction of developmental dislocation of the [Br] 85-B : 1173-1177, 2003.
hip by prolonged traction. J] Bone Joint Surg

Avascular Necrosis after Treatment for Devemental Dysplasia of the Hip

Yukari Imajima, M. D., et al.
Osaka National Hospital

We report the results of avascular necrosis after treatment for congenital dysplasia of the hip

(CDH)in 19 hips, involving 17 patients. We retrospectively reviewed each case based on the
reduction method, radiographic findings, Kalamchi & MacEwen’s classification, and Severin
classification. Over all 19 cases, 58% showed avascular necrosis and were determined to be
unsatisfactory. Treatment was Pavlik harness alone in 6 cases(Rb Group), and open reduction in
the other 13 cases(OR Group). There was no significant difference in radiographic findings
between the two groups. However, Severin's classification was poorer in the OR Group than in the
Rb Group. There was no specific factor for the poorer results after open reduction. In order to
improve results, open reduction in our institution is now replaced by flexion abduction continuous
traction, and further follow-up investigation is recommended.
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Neonatal Universal Screening Using Ultrasound for Developmental Dysplasia
of the Hip, in Gotsu City

Kotaro Hoshino, M. D., et al.
West-Shimane Rehabilitation Center for the Disabled Children

We report the findings from screening using ultrasound for developmental dysplasia of the hip
in 448 neonates at 3-4 months old, in Gotsu City, between January 2010 and July 2012. Among
these 896 hips, abnormal findings were suggested in 54 hips, and 44 of these were referred for
radiographic examination in our hospital. Of these 44, radiographic findings showed 24 hips(55%)
were normal, 17 hips(39%)had acetabular dysplasia, 3 hips(6%)had subluxation, and no hip(0%)
had dislocation. These findings suggested that ultrasound was generally effective in routine
screening for developmental dysplasia of the hip in neonates.
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Arthroscopic Bumpectomy for Femoro-Acetabular Impingement due to
Slipped Capital Femoral Epiphysis after Intertrochanteric Osteotomy

Hirosuke Endo, M. D, et al.

Department of Medical Materials for Musculoskeletal Reconstruction, Okayama University
Graduate School of Medicine, Dentistry and Pharmaceutical Sciences

We report a case of a 15-year-old boy with femoro-acetabular impingement(FAI)caused by
severe slipped capital femoral epiphysis (SCFE). The patient had been complaining of right hip
pain since two years earlier, and SCFE was diagnosed at 9 months after onset. At that time, plain
radiograph showed the posterior tilt angle was 40° on the affected side, and in situ pinning was
done. At 6 months postoperatively, intertrochanteric corrective osteotomy was done, and the
posterior tilt angle was improved to 5° immediately after surgery. However FAI remained, and
arthroscopic bumpectomy was performed. Radiographs at most recent follow-up showed the «a
angle was improved from 72° to 48°, and the patient could rejoin sports activities. This case
suggests that arthroscopic bumpectomy was effective for residual FAI after corrective osteotomy.
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palsy. J Pediatr Orthop 19 : 207-210, 1999. 370-374, 2000.

4) SEAE R, BB, Sk HE YR o EEEN

Muscle Tendon Release with Transfer of Psoas Tendon for Reduction of Hip
Dislocation in Severe Cerebral Palsy

Takashi Matsumura, M. D., et al.
Hokkaido Medical Center for Child Health and Rehabilitation

We report the results after muscle tendon release with lateral transfer of the psoas tendon for
reduction of hip dislocation in 14 cases under 5-years-old with severe cerebral palsy. To determine
any factors for correlation to the results, we investigated the patient’s age, body-weight, and any
complication such as epilepsy, or any eating disorder. The average follow-up duration was 6 years
7 months. At most recent follow-up, the migration percentage was reduced from 94.3% to 60.9%.
The reduced position was maintained in 9(65 %)of the 14 cases. In the other 5 cases, control of
epilepsy was insufficient. These findings suggest that muscle tendon release with transfer of the
psoas tendon was effective for reduction, and can replace the need for wide open reduction and
osteotomy in young cases of severe cerebral palsy with hip dislocation.
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Key words : mamushi viper bite (= & ¥B¢f), mamushi antitoxin (PU#:# i), relaxation incision (GRFEEIEH)
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Anti-Toxin and Relaxation Incision Treatment after Mamushi Viper Bite

Wataru Hatanaka, M. D.
Department of Orthopaedic Surgery, Aiiku Hospital

We report a rare pediatric case of a Mamushi viper bite successfully treated using anti-toxin and
relaxation incision. The Mamushi pit viper is native to all areas of Japan except the Ryukyu
Islands, and there is no recognised treatment yet for its bite. After considering the pros and cons
including anaphylactic shock, we applied anti-toxic serum used generally for snake bites. There are
very few reports of treating a pit viper bite using anti-toxin serum. Our findings suggest early
intervention was key to the successful treatment preventing serious complications.
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CE i ORERIHERICE LT, NEFITREREE
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DrEZLNA. L, ZOFHENLRAZERTE
BT AWAL NI RZDIE11~12EETH
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B RIS E E N TV IFZE R A 2O
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L, AEBHEO4EFZ - 25~3 mm E/hE 0o
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incidence of occult dysplasia of the contralateral
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Pediatr Orthop 28 : 173-176, 2008.

Prognostic Factors for Unsatisfactory Outcome after Salter Innominate
Osteotomy for Residual Dysplasia in Developmental Dysplasia of the Hip

Hiroshi Kaneko, M. D., et al.
Department of Orthopaedic Surgery, Aichi Children’s Health and Medical Center

Even after Salter innominate osteotomy (SIO) for residual dysplasia in developmental dysplasia of
the hip(DDH), some children still present remaining dysplasia at skeletal maturity. Here we
investigate the prognostic factors for unsatisfactory outcome in 46 cases that underwent SIO for
unilateral DDH at preschool age, and were followed until skeletal maturity. The 46 hips were
divided into two groups, with 40 hips at Severin I or II in the satisfactory group, and 6 hips at
Severin III in the unsatisfactory group. We investigated differences between the two groups in
preoperative acetabular index(AI), the amount of lateral displacement of the distal segment
(LDDS) after SIO, and CEA change (preoperative, at 8-9 years of age, at 11-12 years of age, and at
skeletal maturity). There were no significant differences between the two groups in preoperative
AL or in CEA. LDDS was significantly smaller in the unsatisfactory group (average 0.4 mm)than in
the satisfactory group (average 4.0 mm). In the unsatisfactory group, the postoperative CEA of the
affected hip was unchanged during growth, while the CEA of the contralateral hip increased more
slowly in the unsatisfactory group than in the satisfactory group. These findings suggest that the
genetic potentiality for acetabular growth was associated with the final outcome of SIO, although it
could not be predicted at preschool age. LDDS was concluded to be a critical indicator for SIO to
achieve satisfactory results at skeletal maturity.
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ol B g - f BRI

B eRUEERE N, MWEESEREEIT RO—2 L LTEIFLNE. TR
D EBRRRPHEL, BHEIEEEYET L vwbhTwd. G LB g BRI #
Mgt Thy, RFTOLHFIRTECIENRNELTEALNTE . LaLl, SHkERLL
SEBI T, R OREBRIZNT VDI 2 hb S5 FRE R U Tz, et
DENSH B EEZ LN BEETHRBRLZ: 2HRAZHEL, IS 2EFAOFIRE B

EEBIfRTR

FEFI1: 08 2 H, &

IRREE - A 1% 5 0 H ORFICHRICTER 2 < 28K
DOMEMEASMBLL, BRI IZEEE, fRIEBEE
B EDBHY, Mz Lz, BROME, Eff
B CHLE AR Il S REAE L 2 ), R
BRI ADD Lo 7z ABBEL 7o 72, BEEE,
7 AREICHRICEHE N 2 KA FEIT 3 EOBLE,
KETRROIERZ B 72720, FLBBRICABEE o
7o, FLRBEAREH O 8 2 H CTOHRCHER R, £
THEDJEME % 7R 727200, MEFGAE AN5E D LR AN
WHWTHREAE L %25 7.

SR W, ISR RO, Pk
Wi %2 7z, AL TE Y, LK
TLTWw/.

E{EF18E : Neurotrophic Tyrosine Receptor
Kinasel (NTRK1)#fz ¥, Nerve Growth Factor
B (NGF B)#{nFIIEH TH o 7.

BIZTHRAIZIER CTh - 7205, BRI 2 5%

RS AAE & 3B L 7=,

SRS ¢ A 5 2 AR K BRE R % 72
O, H X @ior 2 T L7z & 2 A, EREE
HHEREIE DD, by TR, F X X
Mg =47 72, 285 3 BMRIIEF IR R g
DO ZE RO (K 1).

A 7 0 DRI/ T IR %2 5200, LA X H
Wog 2T L& 2 A, T TIREDOIEEZ D
720 FTAMERAT, FER 2 BRITIEIEF I
BRRFOEKZ#D, 10 8HZIIEYET) ¥
7 RBD TNz,

A% 8 2 HIR I T IR IR %2 520, HLHE X #t
Wt 2 AT L, ARSE g i & 2w L
7o FTAMEEEATV, 2ABITIIE DI,
5 HBITIE S SIIEERE DT % D 7.

ER 235, B

BREE © 1% 6 5 A RIS R MBS E & 7B 7 &
N7z 3RS, FRICHER 2 < A RBRFRIC TR %
B, ARBEEEREeZm L, IEENT
Abt& o7z,

Key words : congenital insensitivity to pain GG RVE#EEE), hypertrophic callus (5 #JE8L), gene disorder GEfn ¥
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7eFETT ARSIz FEYIRBEIEE, W M7
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%R, itk 8 HTIXE 5T DK ZE B
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Study of Hypertrophic Callus in 2 Congenital Insensitivity to Pain

Hayato Shimizu, M. D., et al.
Osaka City General Hospital

Hypertrophic callus is characteristic findings on fracture of congenital insensitivity to pain. It is
said there is some reason of occurring hypertrophic callus.The reason is that it is occurred by
micro motion. During the fracture healing process, NTRAKI gene or NGF f gene is responsible
for adjusting the programmed cell death and differentiation of bone-forming cells involved in bone
metabolism. Based on the two cases experienced in our hospital, we subject the relationship of this
two genetic abnormalities and hypertrophic callus.
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YDA AEEAF S PRI 5k (JTA) O F3F & F i

BRI L 2 TS
KW S@H- N — H-H P A-E H £ K

B B OSEMEEMEEIRE, BEOARFRPZLwEvwbG. Fokn, Eeld, BN
AR OEEZ B 720, FHEEFRENEREZH L 26 5O EFREFHERE L. %
SEARHS, T, PSSR BRI, MBRHEIR (BEMEET), A2 AR & L S 51K
MR ARG L7z, FEEFRIE 3R LL T 2564%, D HIERIAT 81%, #1587 B BT LI
W54% 725 72, MPBEHERIE, IO ZbIXY 79%, Bhh 44%, MR 73%, Tk 40%, BT 81% 75 -
720 BT AU ETHEEICS o . MHORAE, MikITHE 87%, PURPUARTEER 80% T, 1gG
PUEBE 52%, MMP-3 61% & L5 LTz, EC X 2 FEET o7z RIIROREIL, %
FEAFH, WAL, BB, ERICB O TREORE L FMTH - 7225, PATIZFMRB TEND - 72,

F 72, Mgk, PUBBUR, IgGHifk, MMP-3 134 M 2 HiIZ R O WA S 5.
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#5 B VR 58V B 5 % (Juvenile Idiopathic Ar-
thritis : LT, JIA) &/ AT 10 5 A% 10~15
NEHEDRDH VY, KBMINREETDH 5.
1997 SR IR Y v~ 7224 & ROV G A3 4
Rl BAER, ZothoEREMEREIT & LT
ZEHL TS, BERORDGHE Pk L —3
WAL 7YY (1), 16 MRS TSE L, B
36 HLL RS BHERDDH Y, FREDL S 6 2 H
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HBAOBEI T, S5 % U T4 BN
THh LRI L, 65 HLUREIC 5 Bl L it
T3 HEEENC 5T 5. 5 iDL E2% B %
T, Vo= M FRFHEEBEMEICHET 5.
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O, BWCHET A LD B,
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D% s
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b SEE % RFEF &
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& 168 K H I FRIE
& 6B/ KL LR HEK

&6 A LI OB TR BRI R TREZEN
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TPHERE LTRSS NIEF O S B JIA & Bk
L 72RO EFR & & A L 72,

LD JIA OFWIE, A D 5 ik LF TRk
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Key words : juvenile idiopathic arthritis (#54EM:4558 MBI %¢), pauciarticular juvenile rheumatoid arthritis (4> BfiE!
FAEVERRSETER S 95), chief complain (F:3%), characteristics (F:#)
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Chief Complaints and Characteristics of the First Visit in Juvenile Idiopathic
Arthritis in Our Institution

Sayumi Yabuki, M. D, et al.
Department of Pediatric Orthopedics, Shizuoka Children’s Hospital

It is reported that JIA lacks in specific characteristics such as examination and symptoms. In
order to determine useful clinical findings in observation for JIA, we examined chief complaints
and characteristics of 26 JIA patients. We examined the age when the first symptom appeared,
classification, the first affected joint, symptom at first visit to our hospital, and blood test result.
Furthermore, we statistically examined their symptoms and results of blood test by age. 64% of
patients were first diagnosed as JIA under age three. 81% of patients were categorized as
oligoarticular JIA. 54% of patients first symptom appeared on their knee joints. 79% of patients
had morning stiffness, 44% of patients had pain, 73% of patients had swollen joints, 40% of patients
had contracture, and 81% of patients had limp in their first visit. Limp is remarkably seen in
patients over 4 years old. Blood test showed results of increasing ESR in 87%, positive ANA in
80%, increasing IgG antibody in 52%, and increasing MMP-3 in 71%. There were no significant
difference in any age group of patients. However our study was similar to past reports among age
when first symptom appeared, classification, first affected joint, and symptoms, we found a
significant difference in limp by age. There are also possibilities in diagnosis which ESR, ANA,
IgG antibody, MMP-3 can be useful.
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Wicart P. Cavus foot, from neonates to adolescents
Orthop Traumatol Surg Res. 2012 Nov;98(7):813-28
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Corrective Cast Therapy for Pes Cavovarus Deformity

Takeshi Kinjo, M. D., et al.
Department of Orthopedics Surgery,
Okinawa Prefectural Nanbu Medical Center and Children’s Medical Center

Pes cavovarus deformity is a rare complex condition morphologically defined as forefoot
pronation with elevation in the plantar arch, with hindfoot varus. The cause is usually due to
neurological disorder, with the cause being Charcot-Marie-Tooth disease in two-thirds of cases.
Conventional orthotic treatment is generally ineffective, and there is no consensus yet on
recommended treatment. Here we report two cases successfully treated conservatively using a
new corrective cast. One case involved Charcot-Marie-Tooth disease, and the other case involved
cerebral palsy (spastic hemiplegia). The cast could maintain the foot without pain and without
further contracture. Depending on the patient’s age, these findings suggest that our corrective cast

may help to avoid or delay an operation.
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Monostotic Fibrous Dysplasia in the Femur Treated Surgically

Masatoshi Oba, M. D., et al.

Kanagawa Children’s Medical Center

We report the clinical course and results after surgery for monostotic fibrous dysplasia in the
femur, in 10 cases involving 5 males and 5 females. We retrospectively reviewed the demographic
data, the pre- and post-operative radiographic findings, the physical activity level at most recent
follow-up, and any need for re-operation. An implant was used in all cases, except one where the
dysplasic lesion was limited to the distal femur.We used compression hip screws in 7 cases. After
curettage, we used artificial beta-tricalcium phospate bone grafts. Re-operation was needed in 4
cases due either to local recurrence or to continuing deformation in the femur. Findings suggest
that for best results the implant should traverse the whole affected lesion. Achieving sufficient
mechanical stability is key for long-term results, and removal of the implant is not recommended.
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. FER VPR IS O e BB ), W L ZohS 97 2 kL e Bl A &

RIBR A I8A A B8 0 Al o B T T+l o Hh A ke

BRSO RS € vy —  BIH O RER BRAE

WA B |- B o owme Bl X

E B HEEOMMREIRORBIEEBIE, BLEIR 3 2 BRI AT & R IR N B )
0 45 DB FAlT 0> 5 4R DL LR 24 B 46 e O FAARE 2 B S 202 L7z, Miller 5 0% fvT
MO DO5HE, FAREO X #ENEHI 24T - 72, e, BB 10 B, hAFEEHBE 19
e, WEEWEBET 16 B, BEI 1B Th o7z, TR, 522020 125% 40 CFH 75
) TH o7z, AR, good[Migration Percentage : UL'F, MP]1< 25%)27 Ji, fair (25% < MP
< 40%)18 [, poor (MP = 40%)1 [ TH -7z, &R TORBARLNL, 22%(1/46) TH O, &HIE
W, BEZdRE LA, 59% (1/17) L Lol LR TRIFA#ERTH o720 72, i
gy, BT, MR 1 BD aho7. BOEISEET 2R 1L LT, i oHiBiF of Nz,
it 1AE O BB SiA s/ B, BAE TR O TR ARt A IS HERE S 7z, BN E 51 7%

5, BTN B R O O T 7% TR AR TH 5.

FCIC

O MR (Cerebral Palsy @ 2L, CP)J&
OB ELHE, BiHOEBEOLEEIZDONWT
(&, BePBAETE, FRALSEMREEET), BRI O#IEN
HH, REOBELZEOBEITOERINTE
7o, HPECP o RBAFEH, BiHOBHED,
IS DR Quality of Life 12 T3 522
DWTIIARZFHEMIZATH 525, ThooEE
WCALRZENRTFRENLZ LD, BREIHK.O
HEE ORBEOLEMEZ, £ < DBEBAFHEIC X
NBDHHLNT VS,

BB TAr & LT, BB PR O ikFRALHE
ik Wl AT O 0 T A0 ), R R AR PN B B0 ) Al
(Femoral Varus Derotational Osteotomy : LLF,
VDO), HZRWAM % Eh%d ), e BYE B,
B DREE, HFRRAZORERENL, Th

SOTEHME ITMAEDETRINE N TX
7. MFRTIE, EEE CP WRISK LCid, #Iul Al
& LCHERTFA & VDO OFEH FAif & — I 1247
HoTE7. ZoOHMIZ, BRI ZiESEIC
BARL, BRSO 20RO HERFT 2L
Thb. 51T, BITHBHAFFEHHTLEVLAR
VORIZBWT, VALRBITORICH S 1 5 BB
HINBER R, SIS X 2 B o\ o w #
VI HMbH 5.

AWFED HIYIE, FE CP Yoo B B i i i,
BRI 2k Tl & VDO B Filf o 5 4
Yozl o2 ds2ETHA.

HERELVHE

1998 4E74> 5 2005 4F 3 H % T, MeBIEHELF,
BEFZ6r LT, #IIE P4y & LT T4lr & VDO
ZHEAT L 7= 55 CP )2 28 #1152 e, aBEFFHA L

Key words : cerebral palsy (lxt4:#5), hip subluxation (BBIEiHEHLA), hip dislocation (B¢BAfilEF), femoral varus
derotational osteotmy (KBEEIIZN R AGYI D 47), soft tissue release (HkFRAMLAR A EfkAfT )

SRS ¢ T 444-3505 5 1R B W T A TR 5-1
LB IPEBRG AT (0564) 48-2831
S2{FH 201444 H 12 H
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£ 1. W Ty

LR RRELIL O I BRI, BEFTLZ 05 2 fF T s

(24 50 46 B 12xF L T)

Wi T

- RIBF MEGIBEAT (26) 72103, oM e GO B4Ry (20)

- RINERHIERAN (21) F 72103, RN YIBE (25)

- AL AR D AR (15)

IS A Y T s E T (46)

CRRBRE AT, IRk AE FeAly, 77 ) BEAir)

- JBE BRI E Rl (46)

- Strayer % (44), & 7 XHHERM (14), 7 F L ARIERA (8)

BTl

+ TR IAE PN B 90 ) 4l (46)

- IB AR B 0 Al (19), WEE-B 80 Y 47 (19)

- P IERAN (6)

X B OBFR TN T, WS (X 721K ), RN
BT ZAT o TV B, FNES, KWER O FHiEfT-

W\,

A7z 24 190 46 B GEEFER 85.7%) Z MR L L7z, &K
WEgEci, | CP WL, MKHEBERE) 158 X
7 A (Gross Motor Function Classification Sys-
tem:PLF, GMFCS) LWV IV & V & L7z 72,
Migration Percentage( BLF, MP) 23D w72
Miller &Y DIEHEIZHE, WG MP = 25% &
L7z %8B, BEIEMP =100% &2k L7z 24
BIOWRIE, KR 26, mEs 246 <THhh,
MP < 24% DIEFKRIX, 2 TH-72. HIR13
B, ZB 11 BT, D ¥ 4 7%, FEER 22 4,
REM2HITH o7z, i GMFCS L IV
1841, LWV 6BITHo7z. FAiEFERE, 5
K2 ADS 12 AR CFE TS ),
FERFEHE, 1056 2 H 25 213% 52 H
15 %), FOBBIEEIL, 5425 114 1 22 H CF
¥MTHE62H)THoTz.

1B B 5 A P O Wk SR TF-Air %, RN C ity & 7
(BN R CD e, R N AE R X 72 13 U BT,
AL EEIRER, N, AMIANAZ Y D
BAABIERAN TH - 72 (% 1). GMFCS L~ IV
T, ESERBTRTORFUZEDD, R
JENZHT S 2 BRER TR R M RINER T I3 2 K
HHEEY D D — BT o T s, B, Bl

R EEAEAT, FIZIEEMIL 1B S 47> T,
VDO 3SR A HY 105~120° 12, &M A5~
200127 A X912 L7:. §5 1T open wedge os-
teotomy ¥ 7213 semi-closed osteotomy % 4T 7.
i, NBUBIEDSHEFICG b7z 2 & 2 BT
AL, vFAfL#E Ly 7T L — MITHEHELR
(B 1). 2480, METHERE O RS N h o 72 2
Beizxt LTd VDO & #kEFali 2175 72, #lF-
i o, AR TIfTbNIZFAl %2 £ 21K
3. RWNER, S TRAAE, BB R
HMELZ6F U CTAT o 7o KRB i 35 A SR A2 A7 Al 1,
GMFCS LX)V IV OJEFI O stiff knee gait (Z3%)
LTATo 72, W oFlr b B B EiE B F o & 7%
R LTI 72 DT> o7z, WHID
B BR S N At A 2 T L, IR BB NS B O IE
R EMEFEITT S HT, Witk R Ky
fZIS TR 3 F 7 AR E(A F ¥ A M) 217>
oo AF Y AN, TBIEICERXEL, WY
B B A b A B R AR L 721, T OMEREO-O
T OB M MR L2 TR R L7, itk
LAHEHD»S, ¥y V7 vy 7&#BKEL, #itk5H
HICEWRS E oW TREME L7z, 3O
X7 AMEER, THROWENRINHZ G L7z,
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a t T oD RRSEE M B BT IBE 1 & AN DU A3 A S B
(Pl )
L 6%, 908, S PUBORRIE

% 2. WIETFR LR IAT DI T4l

(24 150 46 Bz L 0)

A0

- R P HEA HE R AT (1)

SN A R N Y VT E A ERTA (1)

- R B 2 e (1)

B INFART

- A A G BN (1)

- RIBR I A SRR AT A (18)

- JEERE Rl (2)

- A A ER ) 0 Al (4), BEEE 0 (4)

(g IEkE <)

MINDHIE, WD BB O # KR FE5EIC
x4 FARTIE R,

FRBREOF M & LT, DX MBEIZT, il
FAWED MP, CEf3, Sharp A% &HllL, €h
SOEALE Rz, T2, AR BB R
FRZR % BHI U 7. 2) e BA S IBE - o 36 4 STl 1,
Miller 5Ol EERM L7z, ¥, oL »
MU BEP OB Z, (25 < MP < 40%),
FAEE(40% < MP < 60%). #EE(MP = 60%)
WALz B, MP=100% I3 HHE L.
wIZ, AEROL Y MU BN S, good (MP
< 25%), fair(25% =< MP < 40%), poor (MP =
40% ) DFFH % 47 > 72, 3) BRI B % (T3 )
YO DHLHRTORG 27, ZhbORT
%, OMZEOE R (R, PR, R
WM, GMFCS LX), @L ¥ 4 v el
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(MP, CE fi, Sharp fi, KB/THIEEA, FkM),
®F oAt (hrEr, itk 14, FARE o B B fifh s
FURE, rie ORI B BT AR B o 25 IR, A
BEWIB) (B URET L7z, 2B, il o Khitg
WA, SR L Y NV BEEN S PR
FICTEHAN L 72, SR B (GBI 4 [mIFEEE) o
W AR L. 72, Fhoa0E
(s, (HPASN, KR BEE) 2 A L7z,
WERF ARG, AT O R IZ 1d paired t-
test & vy, Zoflio 2 #EF O EIZIX, Mann-
Whitney test = H\72. GMFCS LX)V DLz
(&, Fisher ® HHM=REEZ H w2, P<005 %
MalFICHBEAED ) & L7,

B R

46 B DT HT O KRG TR A, SR M 0PI E
= R E AL, EhEh, 584+74°, 1440+52°
Th o7z My, FEIEAAEEOFIgHE + BEHER A,
WIE 462+88°, W 314+80° THh- 7.

Ml & AAEROL VM VEHIMEICE LT,
MP, CE ffj, Sharp fi ® F¥fiiix, ZhFh
55.9% 7 5 241%, —48° 725 208°, 533° 56
453° NE VTN L AEICWFHE L2, WERON
MBI ZERUZ, 7.3 mm 725 72 (3R 3).

WA OMEBIENZ, BEEE 10 B, 5 EE 19 1%,
FEloRTHY, HHEIZ1IERTDH>(F4D).
A RE, good, fair @ iR B AFFIE, 46 B, 45

il

11

=
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TR RRELIL D I BRI, BEFTLZ 05 2 fF I T4

Wi CPE 74 5%) B4R G 15 %)
MP (%) 559+187 241+76"
CEf() -48+119 208+73*
Sharp 4 (°) 533%3.3 453+37%
P BE 2B (mm) 73+12

n = 46 % © P < 00001

Paired t-test, MP : Migration Percentage

=4 X PAR R

. S e (2 e Good Fair Poor
Miller Rl (L) | (o' o500y | (25% < MP < 40%) | (MP = 40%)
B (AT B - -
n =27 n=18 n=1
R
(25% < MP < 40%)n 8 i 2 e 0 B
=10
P 25 B
(40% = MP<60%) 12 i 7 % 0 i
n=19
1 T
(60% < MP<100%)n
=16 7 % 9 % 1 0%
JBAF (MP = 100%)
n=1

MP : Migration Percentage

BT, WA RO poor BliE, 1 DA TH 7.
Poor $ilZ, A A w5 B2 Wi 6 T CA2 % B & MP70 %)
T, AN, wind swept posture T, BEOME
LA S N7z (B 2). R BRENE, 44 46
e, 11 (22%)Th Y, FomBEHBE - FH
DAREMNRLETHE 1T A 1B (BI%) TH - 7.
WA B R T O RN, poor BIAY1 e D AT
ﬁ)o 72729, good Bt & fair HED 2 B TLLIR L
. O RO R (MR, AR, %
EE,T, M, GMFCS L ~\)V) 1%, good B & fair
HOMTWIN ARELZRO P o7, QL ¥
k7Y EHAMETIE, flETo MP, CE ff, AR
@ MP, CE fi, Sharp M2 2 M THEZE %R
D7z, OFDOMOEKRTTIE, itk 1 4FEOBIH
ML EEDS, good BECHEICRIFTH o 7-.
TR OGHHEL, &I, BEEENIE 1B %

Mol 7z, AFIHCMOATHIETSE, MK
T LB 16D o 7o, AR RIS BHIEAE 3

'poor B (/2 MP 455%)
Wind-swept posture & £ BEHINIEHfHEADH D, L
v N UL TR BN R A S

9. ks (16 1)

46 b 3 (65%) 1A L7z, wihd, A
DEGFEIETH ), RARIITFHEREERT
ERBIELTW F72, ﬁffﬁ’)/\ﬁ“},ﬁﬂﬁaﬁﬁ
B Loz,
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zZ =

EEO CPROBBMERH, BHIZH LT,
WERE & WA B O B B ET BRI ISR L, 40 ml T4l
TIIHKEBFAM 21TV, 20k, BRBEWEE, B
F1o#& F 72 13RI LT 8z VDO %
ERAT ) BTN S — RN T 5.

LAL, COERBHFMIIZME?D . K
AT BN BRI TR OWT, B, PR
R BRI E T 5850 5 505 EYHGE 5K
P OHAEBIEFITH RV, & 512 Turker
(2000) 571, I T O BRIV T,
PEUEDSETR A B L E AR R HIEL
TWwb, T/, PEIOKIEFMEOEE E 721355
HBE 0§ % 1 VDO (2 LT b £
FEWEZHLPIZEN TV R W,

FHOIE, C OBRETMN O RY R S 2
7o TV W T ERHFMAER R KT
R, WA, #RENEHEZEL, BRFid
T T & VDO OPH T &2 —BIiicir-> ¢
&7

FACHEE CP RAxS e LM, B
FIZR 2 VDO $% 0 X i b i (CF3g ik
WERER 5D L) o#EE, WL SN A, Hoffer
571, 20 6125 B i xf % VDO 1%, i,
B, 2h2h4Be16%), 18 4%) & Wi
L7z. Settecerri 5*1%, 89 #1130 T, FHAM:
MP30 % A 13 43.1% T, MP50% i 13 84% &
i L7z, Noonan 5713, 65 51 79 BT, FHARHE,
HEBEET 19 B (24%), BiFT 3 1B (4% ) & il L 7=
Canavese 5", VDO #, BWAME L7
27 B 27 BT, 12 1% (44%) STl 2 B2 L 72 & #it
L7z, AITIE, BHSYIE, EICKETHE
WZHE o 22 MBI 336137 Bk 2 xb 4 & L 72 DVO
(— R T G600 ORI O WT, AR
MP50 % i 13 %9 85%, MP33% LLF1d, 59.5%
L SR ST, BT CIR N 2
W LZEE L 7%\ 36 B 38 Bl 2 Tl T,
FRATHE MP O SEI 13 541 % (2t # L, MP ¢
50% LU T DEEBIIE 44.7% & i L7z Bk 5V,
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21 51 30 Bel2 BT, FAARE MP40% Al 1& 70%
EiE Lz, XY VDO HoR#E IR L C,
AR, MR, B, EREEARE ShD
MP40% UL EOJEBIOE &1, 10% 2> 5 50% FEEE
g Eshs. —F, FEARLORHIE, WY
T5EDOFAR MPA0% L LI 1 TH Y, 47Ai
EEHBEAB O A E R E LT BREA R 17
e 1B (59%) CTh VY, mdRFRMHBRLEF L
B, LhL, FANREEED, FEOEGEE, FEO
AT, WHIOHBIH, HEREAZORE, B
9 2 BTl 72 EFARBE ISR T 5%  OR
FHWEZICL YV RAE D720, Th S DOTH G
ZHMICHIERT2Z LI TE R\,

ZHE T VDO DIHFHEARDERKE LT, K
HONBEIEAR, BBESNE=ifGo s, HE
IR EDEA 7 EVHITOENTE 2. FITALE
W VDO % O FRA IO W T, Miller 51,
90° ~100°, Eilert 5713, 110° A, (8 i Al
90~100°), Noonan 57”1, 110° Kiii & # o T
5. HETIE, 8 kil GMFCS L XV V T,
105°12LCw 5. ZhUAo I, Fiss T
110° 20 5 120° FEEIC LT 5. B B sk O
WERATHEE CPIRTIE, Wi o REAAZ
T WA G R B B i M AR T s H b 720,
B B B A O BRI OMERRICIE, 150 RS IE
PUEEEZ L. SHONETIE, NREEEAZ
OIEBIDS T BID o722 &5, BUEEAFOER
D—DEEZTWVA,

W B Nl iE O 5 2 B <L, FRIC X 5
] % B 70 A £ BE O RERS & 2 D AVE £ BE D MEFEAS
HELEZ, FEHZOWE, MBEIHEBOA F ¥ X
M ERATV, EORBITEMORBEE Oz R % 1
SELLEEH L TE . 205, firalo Bk Es
TR LS 11° 2% 1414 30°, AATHE 16° 127 -
7z, WFOTHKT VDO £ 0% B R e B i 4 s £
FEIZOWTER LTS HDIRIEFIL RV, &
8] D B RGE BN T OB 5, itk 1 4E o B B
MR BELE good HETHBEICKR E oz, ThH
DRERAL, e B O H1iE A BE D MEREAT TN BLiE 1
USR5 2 M2 RLCWA EBbh 5.
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Good H#¥ Fair # p
27 (18)
O RO
FARIGAE 5 (%) 74+21 | 7521 0.781
R A IR A i (%) 149+29 | 147+33 0.7899
RSB BIZE I (4F) 75+19 | 71%20 04585
GMFCS L)L IV 22 1% 13 B
GMFCS L'~V V 5B 5 % 0.4642
@V v 7 vEHIE
AT
MP (%) 507+17.7 | 631+183 0.007
CEf4(°) -09+108| —97=113| 0.0047
Sharp £ (°) 530=30 | 538=39 0.2563
AR () 592+77 | 562+59 0.2067
B () 1436+53 | 144450 | 05547
MP(°) 184+65 | 295+34 | <0.0001
CE#(°) 244%6]1 | 166=53 0.0001
Sharp £ (°) 437+29 | 476+37 0.0003
%Dt
i B s i £ B
Al () 136+116 | 82+47 0.0908
Wit 14 () 320+75 | 269%77 0.0261
ARARIE () 181+81 | 142+103 | 0.1576
B B IR (4E) 47+25 | 3418 0.0503
Wite ABEIRT () | 433+528 | 125+80 05861

GMFCS : Gross Motor Function Classification System

MP : Migration Percentage

Mann-Whitney test(7272 L, GMFCS ® &, Fisher ® i

T 2 )

AR O FIF A DS, VDO B OBRA R
HTTHsHI LIRS EHINTYS. 450
DM TYH, good Bt & fair BER T, WA
sharp fICEEED A SNz AIFsE T, 24 4l
46 2B\ T, HiETO Sharp f O3 fEAHY 53.4°
2B AR 454° LBk LTz 24 B, 18 4
T2 9 AR TH > 72, Eilert 5713,
BEETII VDO WHZED ) ETY ¥ 725l
FRFCEBLABRTVE, FEHXLHIE, I9KTHET
&, BRI EECR DR S g, HE
PENVRET L EEZTHS, RICBREOHEER

WA DT> TH, BPAEERE 2L, &
BECP RIS L o TUIEIHOBERICZ SR wEA 9
EEHADITFRLTBY, ZhFE THEREM %
o 72BlidZ v, 5% IO ORI 2
% FEC, EPEECP I LT, FAZEBMIEIT
bW THb.

FAABERE & LT, KERE5BHIE5E 0t 46 B,
3pTHLNTZ, TN D KBS EHOFREIE T
Y, WAER, FEHAREZERST, U HH
LR X 72K ol BRI TARTOREIZKR
&V, Mg, B ABEINE 1B D %o
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7o, F 7o, MREMANI AR <, &PH TN
T&7. F7z, Fio 5 HHIZIZE, BfFEodn
TCREMOEHIZRY, Ttk 3E»S TR
WERSAERE PG L. S E TR PN X
BEPREDN ozl EMD, SHBLEECPIR
LT, BEFHRZITo T HETH 5.

Aa1, W% B A B £ BE o /4 7= (windswept
posture) R FHME LT 22 LIZOWTHAL &
Moz, EEECPIRICE 5 TIE, AfASo &k
WA LRERTHY, SHRHALLIZVEEZ
TW5.

# &

HJE CP IR OB BLH, B L, #E
Tt e LT, WERHIEAF BT & VDO O fFH T4l
T — AT o 72 24 B 46 D X RG22
AL 7. AR, HGEARBIE, 1ROATH
D, BEOWE L OREHTH o7z
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Combined Soft Tissue Release and Femoral Varus Derotaional Osteotomy
for Subluxation and Dislocation of the Hip in Severe Cerebral Palsy

Koji Noritake, M. D, et al.
Department of Orthopaedic Surgery, Aichi Prefectural Hospital and Rehabilitation Center
for Disabled Children, Dai-ni Aoitori Gakuen

We report the results of a combination of soft tissue release and femoral varus derotational
osteotomy for 46 spastic subluxation or dislocated hips in 24 children with severe cerebral palsy.
According to the criteria of Miller et al, preoperatively there were mild subluxation (10 hips),
moderate subluxation (19 hips), severe subluxation (16 hips), and dislocation (1 hip). Their mean
age at operation was 7.4 years(range, 5.2 to 12.3 years). At final follow-up, 27 hips were classified
as good (MP : Migration Percentage<25%), 18 hips were fair (25% <MP<40%), and only one hip
was poor (MP=40%). The incidence of poor cases was 2.2% (1/46)in all cases and 59% (1/17)in
cases with severe subluxation or dislocation. The degree of preoperative hip subluxation, hip
abduction one year after the operation, and acetabular dysplasia at follow-up were the factors that
influences the results. There was no infection,and no nonunion. We concluded that a combination
of soft tissue release and femoral varus derotational osteotomy was effective method to obtain and
maintain hip stability with severe cerebral palsy.
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Intermedullary Nailing for Derotational Osteotomy of the Femur
with Excessive Femoral Anteversion

Yoko Matsuda, M. D, et al.
Department of Pediatric Orthopedic Surgery, Jichi Medical Children’s Center, Tochigi

Femoral derotational osteotomy for excessive femoral anteversion can be performed more easily
and achieve better outcomes using intramedullary fixation by stainless-steel nails into the greater
trochanter, compared to using plate fixation. Since these stainlesss-steel nails are not yet available
in Japan, we report here the use of titanium nails, generally used for adult cases, in 2 boys. One
was aged 10 years, and the other was aged 9 years. Each presented toe-in gait, and a tendency to
fall at the start of gait. In each case, the range of motion in the hip was 90° in internal rotation,
and the anteversion angle of the femur was 40° bilaterally. In each case, surgery was performed
on both hips in separate operations. In each operation, the distal limb was fixed with about 20°
external rotation. Results showed the bilateral femoral anteversion angle was improved to 20° in
one case, and to 25° in the other. In both cases, bony union was achieved, toe-in gait was resolved,
and the patients did not fall during gait. There was no postoperative complication, and the nails
were removed at one year after the operations. These findings indicate that titanium nails are safe
to use in children provided there is sufficient intramedullary area.
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Botulinum Toxin Type A into the Gastrocnemius Muscle
for Spastic Equinus Deformity

Yoshitaka Nakanishi, M. D., et al.
Kitakyushu Rehabilitation Center for Children with Disabilities

We report the initial findings from injecting botulinum toxin type A into the gastrocnemius
muscle, with and without corrective cast, in 29 feet involving 19 children with spastic equinus
deformity. Of these, 20 feet involving 14 patients received botulin without cast(Group A), and the
other 9 feet involving 6 patients received botulin injection combined with corrective cast(Group
B). We investigated ankle dorsiflexion with knee extension(DKE), the Modified Ashworth Scale
(MAS), and any correlation between change in MAS and the botulin dosage. In Group A, 14 feet
(70% ) showed improvement in DKE, and 14 feet(70% )showed improvement on MAS. In Group B,
all 9 feet(100 %)showed improvement in DKE, and 4 feet(44 %)showed improvement on MAS.
There was no correlation between change in MAS and the botulin dosage. These findings suggest
botulin injection therapy may be worthwhile exploring further, and the presynaptic membrane of
the motor endplate area may be the best site for the botulin injection.
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Short-Term Results after Botulinum Toxin Type A for Spastic Equinus Foot

Chika Mizuno, M. D., et al.
Department of Orthopedic Surgery, Takuto Rehabilitation Center for Children

We review the short-term results with botulinum toxin (BT)type A for spastic equinus gait in
160 legs involving 73 patients younger than 15 years. A number of cases of injection were 112. We
compared the pretreatment data against the efficiency peak data after BT injection. BT was
injected into the triceps surae (TS)in 120 legs, into the TS and tibialis posterior (TP)in 34 legs, into
the TS and peroneal muscle (Per)in 5 legs, and into TS, TP and Per in 1 leg. The mean number of
muscles per leg injected was 85. The mean BT dosage was 83.5 units. Aftercare was given to 144
legs. The BT injections resulted in a reduction in the score on the Modified Ashworth Scale and a
reduction in the score on the Foot Contact Scale. The BT injections resulted in limited
improvement of only 10° in the angle of equinus gait. These findings indicate that BT was
effective, and that BT was more effective when administered together with casting. Although all
these patients were each younger than 15 years of age, there were some cases of contracture,
suggesting that aftercare are useful.
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Review of the Short-Term Results after Ponseti Treatment
for Congenital Clubfoot

Katsuaki Taira, M. D,, et al.
Saitama Children’s Medical Center

We report the short-term results using the Ponseti method for 46 cases of idiopathic clubfoot,
involving 31 patients. The mean follow-up duration was 3 years, and their mean age at most recent
follow-up was 3 years 10 months. We investigated the rate of avoidance of surgery, the Dimeglio
score, the antero-posterior talo-calcaneal angle, the talo-metatarsal angle, the lateral talo-calcaneal
angle, and the lateral tibia-calcaneal angle. Overall a good result was seen in 36 cases(78%), and
the rate of avoidance of surgery was 93.5%. In those receiving percutaneous tenotomy at 9 months
of age, recurrence occurred in those with significantly higher lateral talo-calcaneal angle. These
findings indicate that Ponseti method is the primary treatment for congenital clubfoot, and was
effective for delaying the need for corrective surgery.
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Microgeodic Disease in the Toe, in combination with MRI Luminance
in the Fingers without Complaint

Kayo Hagiwara, M. D., et al.
Jichi Children’s Medical Center Tochigi

We report a rare case of microgeodic disease in the toe in combination with MRI luminance in
the fingers, involving an 1l-year-old boy presenting no underlying disease. On examination, plain
radiographs showed bone defects with moth-eaten appearance and sclerosis in the proximal
phalanx of the 4th toe. The toe showed swelling with high intensity on STIR of the soft tissues on
MRI. Similar changes were noted in the bone marrow. No clinical sign or symptom was seen in the
fingers, and radiographs showed no abnormal findings; however, MRI showed similar abnormal
findings in many of the fingers. Based on the frostbite-like skin changes, the findings on
radiographs, and the inflammatory changes on MRI, the patient was diagnosed as having
microgeodic disease of the toe. During close follow-up without treatment, the disease spontaneously
went into remission. Microgeodic disease is a disease of unknown cause developing in the finger
and/or toe, and involving the fingers in more than 90% of cases. Some cases simultaneously
develop in both the toe and finger. Development in the toe alone is rare. This is the first report, to
our knowledge, of a case with MRI findings similar in both the toe and fingers without any
presenting complaint in the fingers. These findings suggest that microgeodic disease may be
systemic rather than localised.
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Neonatal Routine Screening for Developmental Dysplasia of the Hip,

in Hamamatsu City

Hiroki Furuhashi, M. D., et al.

Department of Orthopaedic Surgery, Hamamatsu University School of Medicine

We report the findings from routine screening for developmental dysplasia of the hip (DDH)in
all neonates at 4 months old, in Hamamatsu City. A total of 97.8% of all neonates were examined
and, among these, 4.2% presented limited flexion and/or limited abduction of the hip. Of note, only
half of these were assigned to an orthopaedic specialist for follow-up. In all cases there was
screening for hip abduction, but only half also used the required questionnaire. Among all cases of
neonatal DDH referred to the orthopaedic specialists, in our university, 87.4% involved limited
flexion or abduction, and none of these had completed the DDH-screening questionnaire. The
referral rate of 2.1% of neonates screened is extremely low compared to nationwide statistics.
These findings suggest improvements are needed in completing the DDH-screening questionnaire,
and in assuring all those found with suspected DDH are referred for further examinations and

follow-up by orthopaedic specialists.
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Short-Term Results of the Ponseti Method for the Treatment
of Nonidiopathic Clubfoot

Naho Nemoto, M. D., et al.
Department of Orthopedic Surgery Saitama Children’s Medical Center

We report the short-term results using the Ponseti method for 31 cases of nonidiopathic clubfoot,
including 9 cases of cerebral palsy and 6 cases of arthrogryposis. The average time until the start
of treatment was 51.2 days, and the average number of casts used per case was 5.8 times.
Subcutaneous Achilles tendon release was performed in 28 cases. Further additional treatment
was required in 7 cases. Compared with idiopathic clubfoot, cases of nonidiopathic clubfoot require
more casts, and show a higher rate of recurrence. There was no difference in radiographic
outcome between these cases of nonidiopathic clubfoot and other cases of idiopathic clubfoot.
Overall at most recent follow-up, there was residual deformity in 12 cases(38.7%). Nonidiopathic
clubfoot is generally considered to be resistant to treatment by Ponseti method ; however, these
findings suggest that in combination with soft tissue release, that the method could be effective.
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Fracture in Children with Hepatic Osteodystrophy

Akihito Oya, M. D., et al.

Department of Orthopaedic Surgery, National Hospital Organization Murayama Medical Center

Osteoporosis accompanying liver disease is termed as hepatic osteodystrophy. However it is not
well recognized in children. Here we report the incidence of a fracture in 7 infants with liver
disease who underwent liver surgery. We investigated the circumstances of the fracture involving
the cause, time, location, sign or symptoms, together with blood tests. In six cases, we also
performed radiographic examinations for any sub-clinical fractures. The liver disease was biliary
atresia in 6 cases, and hepatoblastoma in the other 1 case. The fracture occurred in the distal
femur in each case within one month after liver surgery. Many of the 7 cases were discovered due
to immobility, pain, and/or swelling, and other cases due to high ALP, pyrexia, or suspected
infection. There was a significant low platelet count in those cases with multiple fractures. These
cases underscore the need to prevent fractures in children with hepatic osteodystrophy.
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BB 2 AT 4 AR DL ERGRBIEE L 72 e RN BOE
(idiopathic) IZB W T, 4K UETHD THIEE
RO TREG % N, 4 ARG T3 & 7RO 72
BIRe, FEFED 7\ ikl B & Fe U TRt
DFE, FFHOFERIZOWTHE L7z,

MREFE

BRI BT 1999 4EH 5 2013 4E 8 J1 £ T
Ponseti & TR & JifT L 72 B PHED 2w

RKENRT, 44FD LREBILET &7 67495
JE O 33 1, il 31 6) (BIES5 B 79 1, &
W1260116 &) 2 x5 e L#ekicikow Tl
L7, ZREROEFRIE, VARICHK, Wik
SRR, MEDOFHHZEROVT %2 BD5 L0
ZIFFEIE L7z AR THIEL ROV —
Th AR, 4ARDBETHO CTHEEZ RO 7V —
7% B, HEOBOLEVHEZEREELL A
RE19 6126 2, BHE9 B 13 /2, E B 39 B 56 &
ThHo7-.
FHCOBREEHB L, WMamcl, Ak
WZHECTOHE, BEXF7ANEY 7L Ak
B2 FBES) D oo A fE, FAB R TRHERG & L7z
RABIEREOK R TIE, oA, KRR
N, EIREROA M E IERET L 7.

X #arii & L Cid, FMETmE <o 1, 2
i, 4%, B O R IET X MR A S HE

Key words : congenital idiopathic clubfoot GG RPN L), Ponseti method (Ponseti #2), initial treatment (RIHHHE),

late relapse GEFEPEF5E)
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Ponseti #:12 & 2 e RN UL iH# L 4 UL T3S L72ERNIC DWW T OMRES

FHAEE
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Bw
1. EFRIETH X KEFEm
HEE1 P EETMIIESEMT L TELPREED
AR, B S R e A EE E T LTS
R E SR, ISR B AR T oA b S
FEN U COFIRE PR L & % ZNENIED
ML L.

H, A RS, B 5 R & EH
L7z, S50, RMEBIGERISHHRE 052 3
D 2 REBIT, JEERIEH X AR © B il ok
T HAHIRE OMEZFHI L, HA IS 28R4
Droll in OREEZFHL (K1), F7z, Kl
33 Bl 33 ) & AL & LT X MEHili o ke
BRI 272,

FaT PR & L CRERASER AR O &1 t
Mg, RN 2MEROYE L A e H
W, pfiEAS 005 Kz HEAED Y & L7z,

B R

Fe RN B 67 B 95 JE P39 Big b i 8 4F
I 2AAFE0»A~134E 12 H)Thole. AE
BB THBICE>-HAE, AHEBHY
HHETIIR 4%, HELZSEBRIFTHLE
E13 56 £ 59% TH - 7=.

MEHETIE, BIEF 7 ABBOAR, BE L
HTHEEZRD (£,

WG ERBICRO R ERTH R ELZLE LT
W, AT FR SR AT A B 24 F(92%) - BHE 9L

xR L BRI

AR B# [:c4
1945126 2 913 & 394156 2 PfE
=X SIS 17.88 16.4H 18.6H e
EFTOBRH# (2~518) (5~388) (2~688) g
MHPF TR 8.1H 10.8E 7.4E prome—
EE (5~15E) (7~13E) @~13m) | Seoee
7:¥I/XEE 0, 0, 0,
BREY 77% 88% 73% n.s.
FABIR T 32m A 4m2Hh B 3%3MmA
B8 (st A~ Q1h R~ (10m A~ n.s.
SE1MA) 95/ A) 78S A)
e 214 B 550N A
ﬁigﬁ (8 A~ (4BOM A~
n 386/ A) 810/ A)
x2. FHINE
AH BH#
F i
155218 355 2
FTRF Y ERS 43N A 8EE9M A
BIAS B AR BRRS AT1iT 7 0
B RRBEN = 3
+T7FLABRER
H M RIAE BT
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T HL AR K AT 0 1

(70%) CTWBEE HITwH L, HwT, REN
ATE16 /2 (62%) - BHE 7 (54%), HIEHPK
AR5 (G8%) - BEE2E(15%), MEIX A
H2/E8%) - BRESIE(38%) b7z, B
W IZMATFWICABTHEEICEZ L pEL
005), MEIEXBHIZARIILZ RO
0.01).

BRI LT, ABDOH B 15460121 2 B1%),
B#®»9H B 3452 (38%) T i % T L 7= (3£
2). BEZBNEZICH L CIEF 7RI X 5 B IER
RIS W RARATAR, SRR L TR )y R Bl
&7 L ABIERAN, H RN L TE M
TR & 7 L AIERAT, S 512, FERIC
JB U RSB, FEBEA MR R, 12K
B HE Rl 2 3B L 72,

B IR 2 R 2 B e h o 7. Refk
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30° e o | !

20
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EREECLT
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i
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JEEBIETH X MR ORI & L Cid, Bk & B
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Modz BEH L HREMIE, REBERICBY
T, AR, BRE, ERESRECEMNE OB THE
RO H(pE<001), AR, B, ERK
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not shown). ##&BI%EI O B & 02X 3 2 )i
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ZHMEAL T dh o 7225, M & T AUEH S 51
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F O roll in AFRAEL TW72(1X12).
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EPY 3 INATAI%DOHRE 2L, DXL
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EEER, BB EIFEITH > T Dobbs 5 i
5/ % C”, Ponseti i3 7 EE TV LT
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follow &1XF A2 VA5, 4D THIEZ S
N7z 9B 13 SRS, FaARER, WEHESHIBRIC X
D HEAEIGEIEIC LR %2 380 513 & o R RE D
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V. AR OB VAT BB b O
LT HICIE, SORIREAPLELEZ S,
FRBOEBER L LT, HELNEER L %2
W, WHRERIC LD T B IEML S 5T
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il & 2RO ENEED 720D & L
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Late-Relapse in Idiopathic Clubfoot in Children Older than 4 Years after
Treatment by Ponseti Method

Akio Nakura, M. D, et al.
Osaka Medical Center and Research Institute for Maternal and Child Health

We have performed the Ponseti method for congenital idiopathic clubfoot since 1999 and had 95
cases which passed more than 4 years after the initial treatment. We report our investigation into
39 cases of relapse in idiopathic clubfoot after treatment by the Ponseti method, involving 26 cases
younger than 4 years old (Group A)and 13 cases 4 years old or older (Group B), compared to 56
cases with no relapse (Group E). Relapse was defined according to deformity in forefoot adduction,
in hindfoot varus, cavus or equinus in a standing position. We investigated the initial treatment,
the kind of relapse deformity, and the serial radiographic findings. The average number of casts in
each case was significantly larger in Group B than in others. Forefoot adduction was the most
frequent relapse deformity in Group A, and in Group B. In all three Groups, the serial radiographic
findings showed a tendency to medial displacement in the 1st metatarsal and navicular towards
talus, in the affected relapse side, compared to the unaffected side. These findings indicate the
prolonged potential of relapse in those 4 years old or older, and confirm the need for long-term
follow-up.
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E B BIAVFMHEGEEREE LNRRRE BN ORSE NS 720, Bk Tl L7z/hNE
KEEEEHT 20 B1%, Z5IME - ZREINCEH LA2Z 58 11 BICES 97 %), KWGEdrimc
B o - A 9 B (T3 6.3 %) @ 2 BEIZ Y, FMBEIEEA 27 EARANA SV 4 v NES
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7o, EHAEZOE U, AR, 24BN 2B H TRV FESIEI R Do 7205 W
VEIE RSB S o 7o, IHBEIE, SN2 2588 C 11 Bk 9 P, BphREc 9 fi 3
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G LZ SR L, GPHAGO 2o 72 HARERIC
VT LR L7z SRR 1L 0, 2R
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1. ISS & SLICHBIE W (r=0282, p=0.243)

4 60 & I3 2 BT o 7z

Bt E 1L, OFMEERERE A 27 & kRN A
FIVHA Y, QWMABANEZOE ELIT Hb
i), 24 W LDLNICHA L7222 W H Hb, BX O
ZOMH® Hb A, QiE#REL, Fihziro/:
BEIFMRECOAR &Lz &b, SMEEE
BER T TNZIE, BT O % ) 70 22 1 A
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ISS 1%, KEREBFHHEMTIZ 90, LREETIX
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DL o Bl 11 i 7 41 (18~27) & - 7z.
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@ Hb 1l

P (245 8 R LAN) © Hb i, %58
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~145)g/dl, 2 a1H Hb fifi (5245 24 W B LA ICHR
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(#hi1%)94g/dl, WA 37g/dl TH Y, RALEIZ
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5 261 BIZ DWW T 11 @ trauma score & AEfFEHR R

255D 5 VIS L AT & A 0F L 72N 4T 0 iR R R R

11 Hreensemmmii

ICU e DOMEZ <, €D ) H SIDH
BEAD o WE LY. 2oL LT
ARIED &b EMRIAEAE L, MEDMRV72DT
EnhrLELZL TS, T2, H#EEL S0
LT, WA BRI LADREZD O
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Management for Pediatric Femoral Fracture

with Multiple Co-Injuries

Kanako Tsuihiji, M. D., et al.

Shonan Kamakura General Hospital

We report the management for a femoral fracture in 11 cases with multiple co-injuries (Group M,
mean age 9 years 8 months), compared with management for an isolated femoral fracture in 9
cases (Group I, mean age 6 years 4 months). We compared the Injury Severity Score (ISS), vital
signs on admission, hemoglobin (Hb)level, treatment method, and delay until operation. The mean
ISS was significantly higher in Group M at 19.5, compared to Group I at 9.0. There was no
correlation between ISS and vital signs on admission. There was no significant change in Hb level
between on admission and at 24 hours later. There was significant difference in treatment method
with internal fixation performed in 9 cases(81%)of Group M, and in 3 cases(33%)of Group I
Traction was used in all other cases not receiving internal fixation. There was a significantly
shorter delay until surgery in Group M at 1 day, compared to Group I at 4.6 days. Overall
stabilization after a femoral fracture was the top priority. All cases with multiple co-injuries, of
Group M, received early surgical care and close follow-up for any complication.
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Mid-Term Results after Orthopaedic Selective Spasticity-Control Surgery

for Dislocation or Subluxation of the Hip in Cerebral Palsy

Atsushi Matsuo, M. D, et al.
Department of Orthoppdedic Surgery, Hifumi Foundation Minamitama Orthopaedic Hospital

We report the mid-term results after soft-tissue release in 83 cases of dislocation or subluxation
of the hip involving 47 patients with cerebral palsy. The mean age at operation was 6 years 10
months. The mean follow-up duration was 6 years 8 months, ranging from 5 to 10 years. In all
cases the initial Migration Percentage (MP)was >25%. We evaluated the results according to
initial preoperative MP, in three groups as MP 25-39%, 40-59%, and 60-99%. At most recent
follow-up, the clinical results were evaluate as good (MP <25%), fair (MP 25-39%), or poor (MP >
40%). In the two groups with initial MP <60%, nearly 90% had good or fair results. In the other
group with initial MP >60%, nearly 90% had poor results. These findings suggest that in those
cases with initial MP <60%, then selective spasticity-control surgery was effective to improve hip
subluxation in cerebral palsy. In those with initial MP >60%, then this procedure is effective in
only some cases. Additional surgery may be needed in cases showing no improvement, so close

mid-term follow-up is recommended.
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Isolated Fracture-Dislocation of the Radial Head in a Child : A Case Report

Midori Tsurusaki, M. D., et al.
Department of Orthopaedic Surgery, Surugadai Hospital, Nihon University School of Medicine

A case of isolated fracture-dislocation of the radial head in a child is reported. A 6-year-old girl
hit her left elbow on a curbstone when she fell down. Plain radiograph and Computed Tomography
revealed fracture and anterior-dislocation of the radial head without fracture of the ulna. Open
reduction and internal fixation of the radial head fracture was achieved 6 days after injury. 6
months later, the range of motion of the elbow joint was not limited with, no functional complaint.
The radial head dislocation in children is usually associated with Monteggia fracture or acute
plastic bowing deformity of the ulna. In contrast, there are several reported cases of isolated
traumatic radial head dislocation. Otherwise, the radial head fracture represent 0.07% of childhood
fractures overall from past reports. It is speculated that the isolated fracture-dislocation of the
radial head is extremely rare. The injury mechanism in fracture of the radial head is commonly an
axial compression fracture by a fall on the outstretched the elbow joint. However, this case is
direct blow on the elbow, and it was considered that our case was also extremely rare.
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KERE 12584 L 72 Focal Fibrocartilaginous Dysplasia @ —f

HRERRZ & B & E bRt v 5 — NEERIEL

oo

Be-gg & & Bl B M M-SE N — BB

E B ABMFITI84 L7z Focal Fibrocartilaginous Dysplasia(BLF, FFCD) D547 & M K2
WL, WRESHAR DI BRI & BRI 24T o 72 1 2 BB L 7z T3 5. wEflidAE# 11 22 A
DO T, FERBEEEA A BRI S84 L7z FFCD IR LT, 17%KFIZ Fibrous band YJ Bl 2
fiofz. itk ML & DI ERIIIEIE SN2, WRAEIFRA L2720, 8k A RS
AL AR O R 24T o 72, FFiMife 1 ERE L, WREIRAICEEHELTETnS, K
B FFCD I & 2 BEERLHMEZOEHRTIE, IR EO D 2 VIR IR BT & 8 o % &

P b EIRE oD L HE 2 iz,

FC®IC

Focal Fibrocartilaginous Dysplasia (LT,
FFCD) &, %Mo EHGICHEET 2 EFNRE
BT, B LI Fibrous band 2 S, 1
RIHFOCEEER W EESEEIC R 5. KEEIC
J§H L 72 FFCD OB 2L W EAOGHIL, K
TR EIBRAT N 2 C, A8 0 AR BUAh R 1
I2BEEMPITONR TS, 40, K
FFCD (Zxf L, MR E DD % Wik E AL #& L)
Ay & L EIHI o 2 BT T, BRI LHE
ADBIEEATS 72 1 Pl R L 72O THET 5.

REBI2R

B AR 1L HoORE.

RIGEE, BEERE : ffady~N&Zeil.

x BF ERBROZLIE - ik

BRAE © B e KO NIRRT A AT &R
w2 L, NN E ko7, HERFTH TR,
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Bl X AR A C R A R R g i S A L
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L L7MR A2 (RS oW R AHELT L7272
B, 1k 2 2 ARICFR 24T 72, FAIE RS
AN L D EAL, KB A% B L,
Fibrous band Z R4 L C, YKL, EHLMEMR
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band 3§ 71t U 72 M HEVE TV 2> & 2 2 Mk T,
TR OW RS G ENL05, BB %0 -
7. Mk 34ET, KBGO NERIIG 4 12
L7225(K 3), 20 mm OMESIIHLEL 22 -
727z (R 4), 8 o KB E 23 L,
Staple |2 & 2 BRI 217> 72 (0 5). B
w2 1R L, MWEZE 15 mm ¥ T L
TETWDA, GIEHREFBBEFTHS.

z =

KB 564 O FFCD I T, &4 2580 L
BB T, 17 HOHEDH L DR TH - 720"

Key words : focal fibrocartilaginous dysplasia (focal fibrocartilaginous dysplasia), femur (KB4 ), child /NE)
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(#£1). Choi 513”, I IZJEE L 72 FFCD @
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BiizRITEMELTVEY. KED
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THo7.
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3. ikl X #OEL Y ﬁn_fi ﬂ‘I"’ L4, flifk 248, itk 3 4F)
f’%/’l KERE ONRERLIUHE L TE TS,
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Berson et al. ) 15 s M AWK I+ 54 0 4y 45 11 BN
1999 6 4 F AKX SR + ) Y 17 29 Yl
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plates in long bones(focal fibrocartilaginous Cechoslov 7 : 182-186, 2003.
dysplasia). Acta Chir Orthop Traumatol

A Case of Focal Fibrocartilaginous Dysplasia in the Femur

Akira Murayama, M. D., et al.
Department of Pediatric Orthopedic Surgery, Jichi Medical Children’s Center, Tochigi.

We treated a patient with bone deformity and leg length discrepancy due to femoral focal
fibrocartilaginous dysplasia(FFCD)with relatively less-invasive soft tissue resection and surgical
growth inhibition, and a favorable outcome was achieved. The patient was a girl 11 months of age.
At the age of 1 year, fibrous band resection was applied for FFCD that developed in the medial
side of the left distal femoral diaphysis. Varus deformity was corrected with growth after surgery,
but leg length discrepancy remained, for which epiphyseal closure to inhibit bone growth was
applied to the right distal femur. As of one year after surgery, leg length discrepancy has been
slowly improving. Bone deformity and leg length discrepancy due to femoral FFCD may be
treated by relatively less-invasive soft tissue resection and bone growth inhibition on the healthy
side.
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ENTHBTEPHEL SN TR WIEHEEORE TH 5. 4 13 Gorham 512 X B KR &3
D 1N L CFMEAT o 72205, BREDVHONZLh o 7R 25 L 72O THET 5. 1251,
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EIEAMBIL, AREEHNEI LB S hi.
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pamidronate D¥5- %l L 726 2 7o 72 ik 11 203 TIE R Z FERR L, k&Il 2 JE1T L

T2 SR EBAE TEI A U 7.
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Gorham ¥ & 13, IMEMRY) » XEWEICL 5 F
i 5 B RERO BT ISR 2 M E T2, &DbD
TENT, BHRFTEPHEL STV WEERTED
B TH 5. Gorham ¥ 1& Gorham-Stout syn-
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ease L EDH{RTIFIINE Z L b H 5. FRHEME
T, TRRTEAIR R HEA IR I S8 3 L 72 BE D v I
BV ONEPENICRE L, BRI 8
B CEIR ST EHRE S TW
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ARALZ RO T, OEITHEOFWRIAH ), ©OW
BV R R 2 36037, DEIRFER, AHMERE,
@S, RIERBRBEN 2N EPBITF LT
5. WHEOWREIL, EAEDHFE T Gorham Jif D

B Tk o Interleukin-6 (IL-6) A% LA L
THBY, IL-6 20 E MO IGE) 2 KL 3 %13
MO, S B ATHEE I TSR @ Interleu-
kin-1, Tumor necrosis factor {Zx3 % &2 %
#5895 72D IR TOBEMHHITTHEL TV 5 L i
BENTREAY, MR ML AR T
EVEAELHY, T LRI,
HEHT L 72BR OB AT 2 C, B #EG
B, CARAFA— MEFRA Y —T7202D
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Pathological Fracture in the Femur caused by Gorham Disease

Nobumasa Matsumura, M. D., et al.
Department of Orthopaedic Surgery, Yao Munincipal Hospital

We report the incidence of a difficult case of a pathological fracture in the femur in a 12-year-old
boy with Gorham disease that had been diagnosed at 5 years old. Gorham disease is extremely
rare and is characterised by progressive osteolysis due to angioma and/or lymphangioma invasion.
In our case diagnosis was confirmed histologically from biopsy specimens from the right calcaneus
absorbed due to lymphangioma. There is no recognised treatment. At 12 years old, the patient
suffered a femoral fracture. This was treated using Ilizarov external fixation together with
intravenous pamidronate. After 11 months, the external fixation was removed but bony union was

not achieved.
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Polydactyly of the Second Toe

Yasunari Kamiya, M. D., et al.
Department of Orthopaedic Surgery, Toei Hospital

Polydactyly in the second toe is a rare condition with few reports on the clinical presentation.
Here we report the clinical presentation in 15 unilateral cases (left side in 6 cases, and right side in
the other 9 cases)involving 9 boys and 6 girls. There was no complication in the extreemities, and
no familial history, in all cases. In 13 cases, duplication presented a V-shape at the level of the
distal or middle phalanx. Their mean age at operation was 3 years 4 months. Surgery involved
resecting the fibular-side duplication, and making the tibial side central, in all cases. The mean
follow-up duration was 2 years 2 months. The preoperative hypoplastic nail of the duplicated toe
was improved postoperatively in the long term. At most recent follow-up, there was no complaint
for gait or shoes. Although further cases should be accumulated for review, the present findings
show that the clinical presentation of polydactyly in the second toe was different from other
polydactyly in the foot and different from central polydactyly in the hand.
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Botulinum Toxin Type-A Usage in Shiga Medical Center for Children

Toshiko Hirashima, M. D., et al.
Shiga Medical Center for Children, Department of Rehabilitation

We report the usage of botulinum toxin type-A (BTX)for intramuscular injections in 191
children in Shiga Medical Center. Among these, 145 cases involved cerebral palsy, and the majority
of these patients presented a gross motor function classification system (GMFCS)level V. Among
the 191 patients, 167 also received rehabilitation. The youngest patient to receive BTX was
9-years-old. The overall average number of injections per patient was 4 injections, and the average
total dosage per patient was 130.1 units. The most frequent site of injection was the femur. The
BTX treatment has been completed in 12 cases, is continuing in 115 cases, and was discontinued in
the other 12 cases. BTX treatment can delay the need for surgery, and can improve gait
postoperatively for those with equines foot. In some cases with severe physical handicap, the BTX
treatment can improve posture, and improve muscle tone. Our experience suggests that BTX is
simple and effective treatment, and can be used in combination with peroral muscle relaxants,
rehabilitation, orthopaedic surgery, and functional neurosurgery.
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Total Hip Arthroplasy in a 58-Year-Old Patient
with Legg-Calve-Perthes Disease

Yasuhiro Shiga, M. D, et al.
Department of Orthopedic Surgery, Narita Red Cross Hospital

We report a case of Legg—-Calve-Perthes disease in a patient diagnosed at 10 years old and
treated conservatively who developed pain and required total hip arthroplasty at 58 years old. At
firstexamination at 10 years old, he presented pain in the right hip with claudication on
radiographs. He was diagnosed with Legg-Calve-Perthes disease in Group C on the Lateral Pillar
Classification and in Caterall Class IV. He received conservative treatment, and after the growth
phase his condition was at Stulberg Class IV. At 58 years oldhe was admitted presenting pain
again in the right hip, with hip ostearthritis on radiographs. He was then treated with total hip
arthroplasy, with an uneventful course leading to full activities for daily life. Reports suggest that
poor prognostic factors in Legg-Calve-Perthes disease include high age at onset, and wide extent
of femoral head necrosis. Reports also suggest that those at Stulberg Class III, IV, or V are at high
risk to secondary OA and/or requiring THA. The present case indicates the need for timely early
accurate diagnosis with appropriate therapy at each stage of the disease.
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Atlanto-Axial Rotatory Fixation in Children :
Comparison of Clinical Findings and Outcomes by Etiology

Kiyotaka Ohtani,' Noriko Matsumoto,' Mayu Fujimoto," Hitomi Inagaki,'
Kazuteru Kitsuda,' Miho Kaida,' Masako Kitsunezaki,' Yukifumi Yokota®

'Department of Pediatrics, Sagamihara Kyodo Hospital, Sagamihara, Kanagawa, Japan

*Yokota Kodomo Clinic, Sagamihara, Kanagawa, Japan

Abstract : Background: Atlantoaxial rotatory fixation (AARF) is an uncommon cause of child-
hood torticollis and is generally associated with trauma or inflammation of the upper respiratory
tract and neck. We aimed to clarify the clinical findings and outcomes of AARF by etiology to
provide pediatricians with valuable for effective treatment.

Methods: Sixteen patients, admitted to our hospital from 2005 to 2013 with AARF, were as-
signed to 2 groups according to etiology; traumatic (n = 10, age 6.8 + 0.6 years)or atraumatic (n
=6, age 6.3 = 04 years). Patient backgrounds, treatment, and prognosis were evaluated retro-
spectively and compared between the two groups.

Results: The median length of persistent torticollis and time from the initiation of treatment to
remission were longer (but not significant)in the atraumatic group than in the traumatic group
(16 days vs. 105 days; p = 0.07, 75 days vs. 5 days; p = 0.09). There was a significant correlation
between the time to initiate Glisson traction and length of Glisson traction in only those who un-
derwent Glisson traction (r* = 045, p = 0.0001).

Conclusions: Pediatricians should immediately refer AARF patients to surgeons who specialize

in atlantoaxial junction surgery.

) Since Bell (1830) reported the first case of ro-
Introduction . . L
tation deformity of the atlantoaxial joint, pro-

Atlantoaxial rotatory fixation(AARF)is an
uncommon cause of childhood torticollis and is
generally associated with trauma or inflamma-
tion of the upper respiratory tract and neck.
Children with torticollis present with asymmet-
rical (“cock-robin”) head position and restricted

movement.

duced after pharyngeal ulceration in a patient
with torticollis, many cases have been report-
ed”. The term rotatory fixation was used for the
first time by Wortzman et al.(1968)as rotatory
fixation of the atlantoaxial jointw). In addition,
this clinical condition has been described using

multiple terms such as rotatory subluxation, ro-

Key words : atlantoaxial rotatory fixation, childhood torticollis, Fielding classification, Glisson traction
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tatory dislocation, spontaneous hyperemic dislo-
cation, inflammatory torticollis(named after its
etiology), and Griselis syndrome.m) The term
AAREF, coined by Fielding and Hawkins in 1977,
is preferred because fixation of the axis(C2)may
not occur with subluxation or dislocation”. The
etiology may be trauma; however, upper respi-
ratory tract infections and cervical lymphadeni-
tis as well as inflammatory diseases of the neck,
including rheumatoid arthritis and cervical
lymphadenopathy due to Kawasaki disease, may
trigger AARFY. Many studies have addressed
AARF in the field of orthopedics. However, in
pediatrics, only few authors have reported about
AARF, and none have compared cases with dif-
ferent etiologies.

The diagnosis of AARF is generally based on
cervical CT, particularly 3-dimensional (3D)-CT,
whereas MRI can identify ligamentous dam-
age8>. Repositioning is possible using an elastic
cervical orthosis and Glisson traction. However,
in recurrent cases or those in which reposition-
ing may be impossible, operative treatment may
be required2>. Unfortunately, delayed treatment
may lead to neurological complications, requir-
ing elaborate operative intervention”. Subach et
al.(1998) reported a relationship between the ini-
tiation of primary care and treatment success,
recurrence, complications, and prognosis. There-
fore, early diagnosis and treatment of AARF
are essential” .

While AARF is a childhood disease, pediatri-
cians do not have the necessary information and
educational tools to diagnose the disease. This
ability is generally restricted to orthopedic spe-
cialists. Therefore, the present study aimed to
investigate and compare clinical findings and
outcomes of AARF patients by etiology to pro-
vide pediatricians with valuable for effective

treatment.

408 HANRIEAFL &M Vol. 23, No. 2, 2014

METHODS

Cases of AARF

From January 2005 to December 2013, 16 cas-
es of AARF were diagnosed at Sagamihara
Kyodo Hospital, Kanagawa, Japan. Patients were
retrospectively divided into traumatic and
atraumatic groups according to etiology and
clinical findings of AARF in the medical records.
AARF was diagnosed on the basis of painful
torticollis and CT or 3D-CT scans through C1-
C2 in patients with clinically diagnosed AARF
who demonstrated rotatory subluxation of C1
on C2. Outpatients and patients with a bone
fracture or congenital deformity were excluded.
Traumatic factors were defined as an external
injury, for example, sudden rotation or fall.
Atraumatic factors were defined as medical con-
ditions or diseases such as inflammation or cer-

vical lymphadenopathy.

Clinical Assessment and Treatment Parame-
ters

Patient backgrounds and clinical symptoms
(age, gender, history, height and weight on ad-
mission, torticollis direction, and rotation direc-
tion), cervical CT findings [atlantodental inter-
val(ADI)and rotation angle], Fielding
classification, duration of treatment (time to initi-
ate treatment, persistence of torticollis, and time
from the initiation of treatment to the remission
of torticollis), therapeutic modality (compliance
with and duration of Glisson traction, initiation
of use of an elastic harness, and operative treat-
ment), and prognosis(recurrence and complica-
tions) were examined. The outcomes for each
parameter were compared between the groups.
Moreover, the patients were evaluated for dis-
ease severity using Fielding classification. The

rotation angle was determined to be right or left
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from the neutral position of the C1-C2 joint on
cervical CT.

The time to initiate treatment was defined as
the time from the onset of torticollis to the ap-
plication of an elastic harness or the initiation of
Glisson traction. The persistence of torticollis
was defined as the time from the onset to the
remission of torticollis. The time from the initia-
tion of treatment to the remission of torticollis
was defined as the time from the application of
an elastic harness or the initiation of Glisson
traction to the remission of torticollis.

We examined the correlation between the
time to initiate treatment and persistence of tor-
ticollis in all the patients and examined the cor-
relation between the time to initiate Glisson
traction and duration of Glisson traction in only
those who underwent Glisson traction. We de-
fined remission as the time when AARF re-
solved and persistence when there was no re-

mission.

Fielding Classification

AAREF is classified into 4 types:(i) type I, rota-
tory fixation without anterior displacement of
the atlas;(ii) type II, rotatory fixation with ante-
rior displacement of 3-5 mm; (iii) type III, rotato-
ry fixation with anterior displacement of more
than 5 mm; and(iv)type IV, rotatory fixation

with posterior displacement®’.

Statistical Analysis

Data were analyzed using graphpad prism 5
for windows (GraphPad Software, La Jolla, CA,
USA). Data are presented as the mean = stan-
dard error of mean(SEM)or as the median and
range. Parameters between the groups were
compared using Fisheris exact test and Mann-
Whitney U-test. Non-continuous variables were

compared using Spearman rank correlation coef-

ficients. A p value less than 0.05 indicated statis-

tical significance.
Results

Sixteen patients were assigned to a traumatic
(n = 10, age 6.8 * 0.6 years)or an atraumatic (n
= 6, age 6.3 = 0.4 years) group. In the traumatic
group, AARF was caused by sudden rotation (n
= 5), neck sprain(n = 4), or fall(n = 1). In the
atraumatic group, torticollis was caused by
acute upper respiratory infection(n = 2),
parapharyngeal abscess(n = 1), cervical lymph-
adenitis(n = 1), or Kawasaki disease (n = 2)and
AARF occurred secondarily (Table 1). In the
traumatic and atraumatic groups, 4(40%)and 4
(67% ) patients were males, respectively. All the
patients had no neurological complication during
treatment. The direction of torticollis was to-
ward the right in 8(80%)and 4(67% ) patients in
the traumatic and atraumatic groups, respec-
tively (Table 2). There were no significant dif-
ferences in other aspects of patient profiles or
clinical findings between the groups. Because 1
patient had a medical history of attention defi-
cit/hyperactivity disorder, this patient could not
undergo Grison traction.

There were no significant differences in ADI
(traumatic group, 3.5 * 0.3 mm; atraumatic
group, 2.7 = 0.2 mm)or the angle of rotation on
cervical CT (traumatic group, 21.5 + 34°; atrau-
matic group, 17.7 = 43.8°; Table 2)between the
groups. Moreover, there were no significant dif-
ferences in Fielding classification (type I, II, III:
2,7, 1 patients in the traumatic group and 3, 2, 0
patients in the atraumatic group). There were
no patients with Fielding type IV, and none re-
quired operative treatment. The use of 3D-CT
imaging for AARF diagnosis has increased in
the last few years(Table 1), and for example we

present 3D-CT findings for cases 13(Figure.
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Table 1. Patient background

Patient  Age

Time to

Fielding ADI Rotation initiation of Glisson

No. (years) Gender Etiology 3D-CT classification (mm) angle(°) treatment traction
(days)
1 54 Male ~ Rawasakio - - - 19 No
disease
2 57 Female >udden No II 37 54 2 Yes
rotation
3 52 Male Fall No 11 3.2 - 6 Yes
4 4.2 Male  Neck sprain No I 39 - 9 Yes
5 5 Female Fall No I 2.3 177 1 Yes
6 9.8 Male  Neck sprain No 11 45 11.1 3 Yes
7 5  Female >udden No I 25 211 2 Yes
rotation
6.5 Male URI Yes I 3.6 254 10 Yes
7.6 Female URI No II 2.8 23 5 Yes
10 6 Male ~ Laraphary - I 22 664 3 No
ngeal abscess
11 8.8 Female Neck sprain Yes 1I 35 32 4 Yes
12 72 Female ~Sudden Yes I 24 245 9 Yes
rotation
Kawasaki
13 6 Female . Yes I 2.7 28.3 11 Yes
disease
14 84 Female >udden Yes I 23 308 12 Yes
rotation
15 36 Male | cervieal oy I 23 124 3 No
lymphadenitis
16 65  Male  oudden Yes I 55 295 5 Yes
rotation

Traumatic group (n=10), atraumatic group(n=6)

ADI, atlantodental interval ; URI, Upper respiratory tract infection

la)and 16 (Figure. 1b).

The median time to initiate treatment was
greater in the atraumatic group (7.5 days, range
3-19 days)than in the traumatic group (4.5 days,
range 1-12 days; p = 0.09; Figure. 2a). The me-
dian length of persistence of torticollis was lon-
ger in the atraumatic group (16 days, range 7-47
days)than in the traumatic group(10.5 days,
range 5-30 days; p = 0.07; Figure. 2b). The me-
dian time from the initiation of treatment to the
remission of torticollis in the atraumatic group

was 7.5 days(range 4-28 days)and was longer
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than that in the traumatic group(5 days, range
3-51 days; p = 0.09; Figure. 2c). However, each
interval was no significant differences between
the groups(Figure. 2). Furthermore, no signifi-
cant differences were observed for these inter-
vals between the groups when compared by
Fielding classification. In case of 14 patients in
whom Fielding classification could be deter-
mined, the median time to initiate treatment
was 3 days in type I(range 1-11 days)and
5 days in type II(range 2-12 days). The persis-
tence of torticollis was 13 days in both type I
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Table 2. Comparison of backgrounds, imaging, Fielding classification, and therapeutic
modality between traumatic and atraumatic groups.

Variable

Traumatic group Atraumatic group

(n=10) (n=6)
Patient background/clinical symptoms
Age (years) 6.6+06 59+05 ns
Gender: Male; n(%) 4(40) 4(67) ns*
History; n(%) 1(10) 0(0) -
Height(m) 1.2+0.04 1.1£0.03 ns
Body weight (kg) 198+21 200+1.1 ns
Torticollis direction (right); n(%) 6(60) 3(50) ns*
Persistence of torticollis (days) 13+28 212+59 0.09
Imaging
ADI(mm) 35+03 27+02 ns
rotation angle (°) 215+34 177+38 ns
Fielding classification
type I, n(%) 2(20) 3(50) ns
type IL n(%) 7(70) 2(33) ns
type IIL; n (%) 1(10) 0(0) -
Therapeutic method
Glisson traction; n(%) 10(100) 3(50) 0.06™
Duration of Glisson traction (days) 74+14 6.7+08 ns
Elastic harness; n(%) 10(100) 5(83) ns”
Surgery; n(%) 0(0) 0(0) -
Complications; n(%) 0(0) 0(0) -

Traumatic group (n=10), atraumatic group(n==6)

Mean + standard error of the mean (SEM)

Mann-Whitney U-test ; * Fisher’s exact test; ns, not significant

ADI, atlantodental interval

(range 7-28 days)and type II(range 5-30 days).
The median time from the initiation of treat-
ment to the remission of torticollis was 6 days
in type I(range 4-25 days)and 4 days in type II
(range 3-24 days).

All the patients had complaints regarding
wearing an elastic harness or regarding Glisson
traction. There were no significant differences
between the groups when compared for thera-
peutic modality (Table 2).

In all the patients, there was a significant cor-
relation between the time to initiate treatment

and persistence of torticollis(r? = 0.60, p =

0.0005). In addition, there was a significant cor-
relation between the time to initiate Glisson
traction and duration of Glisson traction in only
those who underwent Glisson traction (r* = 045,
p = 0.0001; Figure. 3).

Discussion

We retrospectively performed a medical re-
cord-based study to compare clinical findings
and outcomes of 16 AARF cases by etiology. To
the best of our knowledge, this is the first com-
parative study on pediatric AARF cases in Ja-

pan. We demonstrate that it is important for pe-
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(b)

Fig. 1. 3D-CT images of cases 13 and 16.

Torticollis direction was toward the right on admission in case 13 and can also be observed from the front(a).

In case 16, torticollis direction was toward the right on admission ; however, the neck was in the median posi-

tion during remission (b ; back view).

diatricians to suspect AARF when a patient
presents with painful torticollis so that early di-
agnosis can be made and treatment can be initi-
ated as soon as possible.

Various conditions may lead to AARF devel-
opment. In the present study, 6 of 16 cases de-
veloped AARF caused by cervical inflammatory
diseases, such as inflammation of the upper re-
spiratory tract or neck and Kawasaki disease.
Hicazi et al.(2002) reported that 6 of 33 AARF
cases were caused by upper respiratory tract
and tonsil inflammation and that 18 cases devel-
oped from unknown causes and did not present
with lymph node swelling‘”. Thus, these inde-
pendent studies have consistently suggested
that AARF is caused by atraumatic conditions.

While various conditions may lead to AARF,
the mechanisms underlying AARF have not
been clearly identified till date. Fielding and
Hawkins (1977) proposed possible clues to solve
this problem®. They hypothesized that early ar-
ticular capsule injury, sustained muscle spasm,

and synovial swelling could cause fixation of the
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joint in a rotated orientation. Some pediatric dis-
eases, particularly, those causing swelling of the
lymph nodes, present with inflammation, articu-
lar capsule development, synovial inflammation,
and swelling were developed AARF. It is as-
sumed that atraumatic AARF is caused by such
inflammatory conditions in conjunction with sus-
tained movement restriction caused by cervical
pain. However, some cases assessed in the pres-
ent study did not present with lymph node
swelling, suggesting that AARF was caused by
another type of inflammation.

Patient backgrounds, clinical symptoms, and
diagnostic imaging results were not significantly
different between the traumatic and atraumatic
groups. These findings indicated that the clinical
state was not affected by etiology.

AARF diagnosis is necessary to evaluate rota-
tory subluxation of C1 on C2 by cervical CT, to
assess the direction and range of rotation and
migration of the atlantoaxial joint, as well as to
diagnose severity on the basis of Fielding classi-

fication.
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Fig. 2. Relationship of treatment and torticollis in traumatic (n=10)and atraumatic (n=6) groups. (a)Initiation
of treatment: 3 days(5-11 days)vs. 10 days(3-19 days; p=0.09) : (b)Persistence of torticollis: 7.5 days(5-30
days)vs. 18 days(13-47 days; p= 0.07) : (c) Time from the initiation of treatment to remission of torticollis: 4.5
days(3-24 days)vs. 8 days(4-28 days; p=0.09). Data are presented as median (range). Mann-Whitney U-test, p

<0.05.

The mean age of the patients in the present
study was 6.6 £ 0.6 years in the traumatic
group and 59 = 0.5 years in the atraumatic
group. This is similar to the median age of 6.5
years of patients in the study conducted by Mi-
hara et al.(2001)” AARF is indeed observed
more frequently in infants and school-age chil-
dren; some reasons for this may include features
pertaining to physical development and anato-
my in children, such as(i)insufficient bony struc-

tural support;(ii)loose joint capsule and large

torsion angle as well as large proportion of soft
tissue in the atlantoaxial joint and its suscepti-
bility to inflammation;(iii) horizontal articular
surfaces of the lower cervical spine;(iv)invagi-
nated synovial walls with clear crescentic vas-
culature in the occiput, atlantoaxial joint, and
outer atlantoaxial joint; and (v)direct connection
of the pharyngeal lymph vessel to the venous
plexus and the resultant susceptibility to inflam-
mation.

Our results revealed that the duration of tor-
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Time to initiate Glisson traction
Fig. 3. Correlation between the time to initiate Glis-
son traction and duration of Glisson traction in only
those who underwent Glisson traction(n=13, r’=
0.45, p=0.0001). Spearman rank correlation coeffi-
cient, p<0.05.

ticollis in the atraumatic group tended to be lon-
ger than that in the traumatic group. This could
be caused by delayed treatment in the atrau-
matic cases, wherein the primary disease is
preferentially treated before treating AARF.
Roche et al.(2001) demonstrated that the ease of
treatment of AARF depends on the elapsed
time from onset to diagnosis”. When diagnosis
is made within 1 week of disease onset, the case
can be simply treated with an elastic cervical
orthosis. When diagnosis takes over 1 week,
traction is required, and when diagnosis takes
over 3 months, surgical treatment is required.
We therefore conclude that early diagnosis, in-
cluding assessment for severity, is important.
Subach et al.(1998) reported that longer dura-
tions in initiating treatment resulted in lower
rates of treatment success and higher rates of
recurrence and complication(13.8 = 12.1 days
vs. 69.7 + 524 days)”. In the present study, we
also observed a significant correlation between
the time to initiate Glisson traction and remis-
sion of torticollis. In addition, in only those who
underwent Glisson traction, we observed a sig-

nificant correlation between the time to initiate
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Glisson traction and duration of Glisson traction.
Previous and current results consistently sug-
gest the effectiveness of early treatment of
AAREF.

Conclusion

Pediatric AARF can be caused by traumatic
as well as atraumatic events. We provide key
diagnostic information to aid pediatricians in an
early diagnosis of AARF in children presenting
with painful torticollis so that treatment can be
initiated as soon as possible. For effective treat-
ment, we propose that pediatricians should im-
mediately refer pediatric AARF patients to sur-
geons who specialize in atlantoaxial junction

surgery.
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Abstract : This prospective comparative clinical trial examined the effectiveness of Botulinum
toxin type A (BoNT-A)treatment for lower limb spasticity in younger age (< 3 years)children
compared with older-age children (> 3 years)with cerebral palsy (CP)for improvements in spas-
ticity, function, health-related quality of life (HRQOL), and parent perception of outcomes.

Method : Twenty-seven children with CP, ranging from 11 months to 8 years and 6 months,
were grouped according to age and treatment- one younger age group treated with BoNT-A and
physiotherapy (z =9, mean age=2" 3 years SD= 4 months), a second younger age group treated
with physiotherapy alone (=9, mean age= 2" ® years SD=7 months), and a third group of older
aged children (> 3 years)treated with BoNT-A and physiotherapy (# =9, mean age= 4"° years,
SD=15.1 months). Outcomes were evaluated for - spasticity using the Modified Tardieu Scale,
activity limitation using the Gross Motor Function Measure (GMFM), a condition specific Pediat-
ric Quality of Life Inventory™ and a parental questionnaire of perceived satisfaction with their
child’ s performance. These measures were administered once prior to injection (baseline), then
at one, three and six months post-injection.

Results : There was a significant reduction in spasticity for the younger age children treated
with BoNT-A compared to controls retained at 6 month follow up. However, this was not accom-

panied by greater improvements in gross motor function. For the primary outcome there were

Key words : cerebral palsy, spasticity, botulinum toxin type A, pre-school infants, gross motor function, health-related
quality of life, controlled clinical trial
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significant gains in gross motor function (GMFM-66)for the younger age treated children com-
pared to older children at one month follow up (difference in means=7.27, 95%CI 0.05,14.49, p=
0.019) and three months (difference in means ="7.86, 95%CI 1.04,14.68, p =0.012) post-injection. A re-
lationship between younger age BoNT-A treatment and improved parental perceptions was iden-
tified, attaining significance at three (p =0.038) and six months (p =0.029) post-injection.

Conclusions : This controlled trial suggests that there were additional benefits in treating
younger age patients with intramuscular BoNT-A. Injections were safe, well tolerated and pro-
vided additional functional benefits and improvements in health related quality of life, when spas-
ticity was treated in this younger age group compared to older children with CP.

Clinical Significance : Botulinum toxin A may provide a useful window of opportunity to en-
hance functional gains, improve HRQOL and achieve functional independence when provided at

infant age.

Introduction

Botulinum toxin type A (BoNT-A)has gained
wider appreciation as a focal treatment of spas-
ticity in children with cerebral palsy (CP), since
the early 1990's. There is good evidence that
intramuscular injections of BoNT-A may inhibit
the pre-synaptic release of acetylcholine, the
neurotransmitter responsible for muscle con-
traction, resulting in a reduction in spasticity
and it has been proposed that this may provide
an opportunity to facilitate effective motor train-
ing. The duration of effectiveness of BoNT-A ap-
pears to be limited to three-to-six months
though repeated injections are possible without
serious adverse effects”. The question concern-
ing the optimum age for the best efficacy for
use of BoNT-A in children with CP remains un-
resolved.

It is thought that younger children will bene-
fit more from BoNT-A combined with physio-
therapy than older children and that this com-
bined treatment may reduce or delay the need
for surgery in ambulatory children. Treating
children with CP with BoNT-A, at younger
ages, reflects the hypothesis that as the child
matures, the incidence of muscle shortening in-

creases, reducing the dynamic component of

spasticity. This may decrease the efficacy of
BoNT-A as there is a direct correlation between
the magnitude of response to treatment and the
dynamic component of spasticity of the gastro-
soleus'”.

This study was performed at the Children’s
Orthopaedic Centre in Mumbai, India, where
children were treated with BoNT-A at younger
ages(from 11 months)since 1999. Subjective
findings suggested improvements in gross mo-
tor function along with a reduction in spasticity.
However, benefits of treating children with CP
at a younger age with BoNT-A have not yet

been quantified.
Methods

This open-label study, combines data collected
from a prospective six-month follow-up of chil-
dren with CP(younger and older groups)and a
matched group of retrospectively studied chil-
dren from the medical chart review of younger
age children with CP who did not receive
BoNT-A for the treatment of lower limb spastic-
ity.

Participants

The list of inclusion and exclusion criteria are
summarised in Table la and 1b. Two sets of

children were studied : -
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Table 1a : - List of inclusion criteria.

Inclusion Criteria

- Diagnosis of CP with spastic motor type impair-
ing the lower limbs, made by two clinical profes-
sionals (orthopaedic surgeon and physiothera-
pist).

- Attended physiotherapy for at least three
months prior to the recommendation of BoNT-A
injection.

Table 1b : - List of exclusion criteria.

Exclusion Criteria

- Presence of severe fixed contractures.

- Generalised athetosis and/or dystonia

- Previous BoNT-A injection(s)to the upper ex-
tremity, trunk or lower limb.

- Previous surgery.

- Very low cognition confirmed through clinical
observation and anecdotal information from par-
ents, as this would impact on the ability to co op-
erate with physiotherapy.

Table lc : - Patient groups.

Patient group Description

Younger age Prospectively studied children
with CP, younger than 3 years of
age, who received BoNT-A treat-
ment for their spastic lower limb

(s).

Prospectively studied children
with CP, older than 3 years of age,
who received BoNT-A treatment
for their spastic lower limb(s).

Older age

Physiotherapy Retrospectively studied children
only with CP, younger than 3 years of
age, who were recommended but
did not receive BoNT-A treatment
for their spastic lower limb (s).

(i)Prospective participants were younger
than 10 years of age at the commencement
of clinical treatment, which involved the
use of BONT-A. These children were then
grouped into those younger than 3 years
and those older than 3 years at first BoNT-
A injection.

(ii) The retrospective group of children with
CP were younger than 3 years of age

when recommended for BoNT-A injection.
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However, their parents/caregivers decided
not to opt for this treatment option and
continued with physiotherapy alone.

Once informed consent was obtained, the
medical records of the retrospective patients
were accessed. The prospective patients com-
pleted a proforma and an appointment for base-
line evaluation was made prior to the scheduled
BoNT-A injection.

Study Protocol This study incorporated the
domains specified in the International Classifica-
tion of Functioning, Disability and Health',
namely body structure(muscle impairment in-
cluding spasticity), activity limitation (function)
and Health-Related Quality of Life (HRQOL).

Prospectively studied children were evaluated
at baseline (pre-injection), and post-injection at
one, three and six month intervals. Evaluations
were standardised and conducted by experi-
enced physiotherapists with at least three years
experience working in the field. Each evaluation
consisted of measures of impairment of the low-
er limb and functional abilities. At six months,
the parental perception of the child’ s functional
status over the study period was evaluated us-
ing a parental questionnaire.

These children were separated into two
groups based on their age when receiving the
BoNT-A injection to those younger than 3 years
and those older than 3 years of age. Medical re-
cords of the retrospective group of children
with CP younger than 3 years of age were ex-
amined. Data were collected over two time peri-
ods- baseline and at six months, and included
measures of impairment and functional abilities.
All groups were matched along similar parame-
ters The three groups are summarised in Table
lc.

Outcome Measures

At the level of body structure, the Modified
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Tardieu Scale (MTS)”was used to assesses dy-
namic spasticity by measuring the catch range
of motion (R1)at fast velocity (Tardieu V3)®. Ac-

2and validitye)

ceptable inter-rater reliability
have been established.

At the level of activity limitation, the Gross
Motor Function Measure-66 (GMFM-66), a Ra-
sch analysed version specifically for children
with CP, was used. The GMFM-66 contains se-
lected items of the GMFM-88 to improve scal-
ability”and is a valid and reliable measure of
the achievement of motor activities'. Health
Related Quality of Life was measured using the
toddler and young child versions of the CP mod-
ule of the Pediatric Quality of Life Invento-
ry™ 2 (PedsQL™, Varni et al. 2006) The par-
ent-proxy report of the toddler version of the
PedsQL CP module was administered as a ques-
tionnaire that considers daily activities, move-
ment and balance, pain and hurt, fatigue and
eating activities. The infant version additionally
considers school activities, and parent report of
the child’s communication skills. Varni et al”.
reported strong reliability, validity and sensitivi-
ty of the PedsQL™ in CP.

A parental questionnaire was utilised to gath-
er the parents’ perception of change in their
child’ s abilities following BoNT-A treatment.
This was adapted from a questionnaire devel-
oped for a previous randomised controlled clini-

12V, as there were no oth-

cal trial by Wallen et a
er relevant questionnaires that considered the
functional movements and transitions of chil-
dren with CP as young as 1 year of age.

Intervention

Intramuscular BoNT-A injections were ad-
ministered, under mask anaesthesia, by a senior
paediatric orthopaedic surgeon whose practice
involves specifying BoNT-A doses at 1-3 U/kg

of body weight of BOTOX" (Allergan, USA)for

the gastro-soleus and 1-2 U/kg of body weight
for other lower limb muscle groups. Correct
needle placement was confirmed by observing
needle motion during movement of the joint
above or below the targeted muscle”.

Both the retrospective and prospective
groups continued with their physiotherapy re-
gime, which was standardised based on good
clinical practice. Each physiotherapy session
consisted of passive stretching, followed by
strength training and guided functional move-
ments. Each child received at least one physio-
therapy session per day for 30-45 minutes, 6
days per week, for 24 weeks duration post-injec-
tion/recommendation. The timing of outcome
measures for the three sample groups is illus-
trated in Figure 1.

Analysis

The absolute amount of change was com-
pared from baseline to each follow up interval in
the total scores of the Tardieu R1, the GMFM-
66, the PedsQL™ and parental questionnaire for
the younger and older age groups. The abso-
lute amount of change from baseline to follow
up at six months was determined for the total
R1 and GMFM-66 score for the physiotherapy
alone group. The amount of change in spastici-
ty(Tardieu R1), function (GMFM-66 score),
HRQOL (PedsQL™)and parental questionnaire
scaled scores was averaged within each sample
group and compared between groups.

As samples were independent and of small
sizes, nonparametric tests were used to conduct
statistical analysis, using Data Analysis Plus in
Microsoft Excel (XP edition). The Wilcoxon
Rank Sum test was used to determine(a)any
differences in impairment and function between
the younger age and physiotherapy only groups,
and (b) difference in the amount of change in im-
pairment, and HRQOL between the treated
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Olderaga Older aga Older age age groups:
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Key : -

MTS = Modified Tardieu scale (Boyd and Graham 1999)

BoNT-A = Botulinum toxin A injections

GMFM = Gross Motor Function Measure

PedsQL™ = Pediatric Quality of Life Inventory (Cerebral Palsy module)

Fig. 1. Timing of outcome measures

younger and older age children. These compari-
sons were also used to test the hypothesis that
younger age children with CP have greater
changes in function compared to older children
following treatment.

Confidence intervals for differences between
two means were determined for the domains of
impairment and function in younger age and
physiotherapy only groups and the older age
group, and HRQOL in younger and older age
groups. Significance was set at a p-value of less
than 0.05.

Results

Participant demographics
A total of 27 children with CP were entered
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into three patient groups(nine in each group).
Participant demographics are included in Table
2. The dosages of BoNT-A per muscle group
per limb and per child by sample group are
summarised in Table 3.

The results of changes in Spasticity (R1),
Gross Motor Function, Health Related Quality of
life and parent reporting of changes in function
between baseline and each follow up interval

are summarised in Table 4.
Discussion

The primary results of this comparative study
demonstrated a reduction in spasticity in the
BoNT-A group when combined with physiother-
apy, compared to physiotherapy alone. At six
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Table 2 : - Participant demographics

Younger age group

Older age group

Physiotherapy only

Sample size n=9 n=9 n=9

Male/Female Ratio M=5F=14 M=5F=14 M=5F=14

Mean age (years) 23 4+e 2!
SD=0""* Sh=1"" SD=0""

(range 1"%t0 277)

(range 3" %10 779

(range 0" " to 279)

Distribution of spastic motor type

7 ¢ diplegia
2 : hemiplegia

8 : diplegia
1 : quadriplegia

6 : diplegia
2 quadriplegia
1 : hemiplegia

Mean baseline R2 of hamstrings (degrees of 1525 124.38 142.94
extension, Popliteal angle) SD= 30.11 SD= 31.30 SD= 3354
(range 90 to 180) (range 85 to 180) (range 90 to 180)
Mean baseline R2 of gastro-soleus (degrees of 8.25 6.07 9.80
dorsiflexion, knee extended) SD= 6.34 SD= 561 SD= 540
(range 0 to 15) (range -5 to 15) (range 0 to 15)
Number of children with CP who received 9 9 N/A
concomitant casting in addition to BoNT-A
treatment
Limbs casted Right only : 1 Right only : 2 N/A
Left only : 1 Left only : 0
Bilateral : 7 Bilateral : 7
Mean duration of casting (weeks) 201 2 N/A
SD= 271 SD= 260
(range 1"°t02"%) (range 1" *to 2%
Mean hours of physiotherapy received per 75 7.0 75
week SD= 318 SD= 327 SD= 318
(range 4.5 to 135)  (range 45 to 135)  (range 45 to 13.5)
Number of children with CP taking anti-spas- 5 5 5

ticity medication

Muscle groups targeted with spasticity treat-
ment

16 @ Gastro-soleus
12 : Hamstrings

14 : Gastro-soleus
16 : Hamstrings

12 : Gastro-soleus
15 : Hamstrings

3 1 Gracilis 6 : Gracilis 5 1 Gracilis
7 © Adductors 2 ¢ Adductors
1 : Rectus Femoris
Number of children in each GMFCS level Level I:3 LevelI1: 2 LevelI: 2
Level I1 : 4 Level IT : 3 Level I : 0
Level IIT : 1 Level ITI = 1 Level III @ 2
Level IV : 1 Level IV : 2 Level IV : 3
Level V: 0 Level Vi 1 Level V: 2

months, this effect was greater in the ham-
strings, in the younger age group, compared to
controls. At one month post-injection, the older
children had a greater reduction in spasticity
compared to younger treated children. However,
this difference between groups was not sus-

tained at three and six months.

In the gastro-soleus muscle, at six months,
there was no greater reduction in spasticity for
the younger age group treated with BoNT-A
compared to physiotherapy alone. However, the
reduction in spasticity in the physiotherapy only
treated group is thought to have occurred grad-

ually over six months, while the BoNT-A treat-
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Table 3 : - BoNT-A total dose and dosage ratio per muscle group per limb and per
kilogram of body weight for each subject.

Subject Weight  Total dose Dosage ratio per muscle Total dose per body
(kg)  administered group(U/kg)per limb weight(U/kg of bw)

(units)
1 10.0 60 3.0/ gastro-soleus 6
10.0 100 2.0/ gastro-soleus 10
2.0/ hamstrings
1.0/ adductors
3 8.0 100 3.0 gastro-soleus 125
2.0/ hamstrings
4 10.0 100 3.0/ gastro-soleus 10

2.0/ hamstrings

g 1.0/ adductors
5 5 70 100 3.0/ gastro-soleus 14.3
g 2.0/ hamstrings
f 1.0/ adductors
S 1.0/ gracilis
g 6 10.0 130 3.0/ gastro-soleus 130
>Cj 2.0/ hamstrings
1.0/ gracilis
1.0/ adductors
1.0/ rectus femoris
7 12.0 60 3.0/ gastro-soleus 50
2.0/ hamstrings
8 95 95 3.0/ gastro-soleus 10.0
2.0/ hamstrings
9 10.0 30 3.0/ gastro-soleus 3.0
Mean 9.6 86.1 9.3
SD=1.4 SD=30.2 SD=3.9
1 10.0 100 2.0/ gastro-soleus 10.0
2.0/ hamstrings
1.0/ gracilis
2 12.0 120 3.0/ gastro-soleus 10.0
2.0/ hamstrings
3 20.0 140 1.5/ hamstrings 7.0
o 1.0/ gracilis
é 1.0/ adductors
0 4 14.3 100 3.0/ gastro-soleus 7.0
% 2.0/ hamstrings
5 5 10.0 100 3.0/ gastro-soleus 10.0
< 2.0/ hamstrings
© 6 120 72 2.0/ hamstrings 6.0
1.0/ gracilis
7 20.0 120 3.0/ gastro-soleus 6.0
8 15.0 90 2.0/ hamstrings 6.0
1.0/ gastro-soleus
9 10.0 100 3.0/ gastro-soleus 10.0
2.0/ hamstrings
Mean 13.7 104.7 8.0
SD=4.0 SD=19.7 SD=1.9

Footnote : - Mean dosage ratio per muscle group (U/kg) per limb
Younger age group Older age group

Gastro-soleus 2.89, SD= 0.33 257, SD= 0.79

Hamstring 2.0,SD= 0.0 194, SD= 0.18
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reduction in spasticity with the ankle joint be-

spasticity at one-month, and this effect declined

coming closer to neutral or in dorsiflexion range

by six months. When comparing the groups

at one month, but this was not sustained at

treated with BoNT-A at younger and older

three and six months post-injection when it re-

ages, it was determined that children injected
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turned to an equinus posture.

The results suggest that BONT-A was useful,
though its effect was limited in duration, in re-
ducing dynamic spasticity. There were no differ-
ences in amount of reduction in spasticity ac-
cording to age at initial injection. This partly
supports the view that the effect on muscles is

919 However, it

not limited by the patient’ s age
does not provide strong evidence supporting
this contention, as the age groups considered
are younger than in those previous studies'®”.

The younger age group had greater improve-
ments in gross motor function compared to old-
er children at one and three months post-injec-
tion but this was not sustained at six months.
Furthermore, there were no additional benefits
for gross motor function, at six months, for the
younger group compared to the physiotherapy
alone group. These findings confirm the results
of another study in children with CP where sin-
gle or two level injections did not result in func-
tional gains at six months compared to therapy
alone'”. However, in this study, there is a new
finding related to the enhanced outcome for
younger age children with BoNT-A at one and
three months. The reduction in spasticity en-
abled opportunities for enhanced motor out-
comes when combined with a comprehensive
physiotherapy program.

YD and meta-analyses in-

Systematic reviews
vestigating gross motor function outcomes in
response to BoNT-A with or without physio-
therapy have conflicting findings with some re-

15)11)

porting improved outcomes ™ while others re-

"MVSome studies suggest the

port no difference.
GMFM-88 may not be sensitive to changes due
to BoNT-A treatment as the effect of BoNT-A
may be more on quality of movement or align-
ment of the task compared to attainment of the

task®. This current study overcame some of

424 HANRBIES R 2 Vol. 23, No. 2, 2014

these issues by using the GMFM-66.

There were no differences between groups
for improvements in the HRQOL according to
the age of first injection. Varni et al.zmsuggest-
ed that disease-specific symptoms tested in the
CP module of the PedsQL™ may be indicators
of HRQOL. They reported a significant correla-
tion between difficulties in gross motor function
and lower HRQOL. However, in the present
study, the younger age group had significantly
greater improvements in gross motor function
when compared to the older age group but did
not demonstrate respective gains in HRQOL us-
ing the PedsQL-CP module. To date there are
no studies that have reported changes in
HRQOL due to BoNT-A nor reports of condition
specific measures of HRQOL that have mea-
sured changes in HRQOL due to spasticity man-
agement.

In contrast to the HRQOL outcomes, parents
reported there were greater improvements in
their perception of their child s transitional
movements, for the younger age group com-
pared to the older age children. These results,
however, may be biased by the lack of blinding
of the parents to their child’ s treatment.

It is important to acknowledge the influence
of parental expectations prior to commencing
treatment when reporting the results of parent
perceptions, in regard to clinical treatment. Set-
ting realistic goals with parents prior to treat-
ment, may be important, in order to ascertain
their level of expectations and inform them of
the potential effects that might be achieved. In
doing this, more accurate data related through
proxy reports, may be collected.

Quantification of severity and the distribution
of lower limb spasticity in children with cere-
bral palsy who were younger than three years

of age presented some methodological challeng-
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es. The inclusion criteria, as far as possible, ad-
dressed certain confounds, by having two inde-
pendent confirmations of the diagnosis of CP
and the dosage and theoretical construct of the
physiotherapy was standardised. However,
there were limitations.

The exclusion criteria sought to ensure that
initial BoNT-A treatment of spasticity was the
main focus of the study by excluding other
movement disorders(using Sanger’ s defini-
tions'”), severe fixed contractures and previous
BoNT-A injections. Importantly, some children
with CP, included in this study, demonstrated
some mild localised dystonia and mild to moder-
ate fixed muscle contractures but dynamic spas-
ticity appeared to be the main contributor to
their clinical presentation.

Children in the present study received a sub-
stantial duration and intensity of physiotherapy,
as compared with many western programmes.
Participants had no major cognitive difficulties
as these would impact on compliance with phys-
iotherapy management, potentially confounding
the impact of BoNT-A on the development of
gross motor function.

The brevity of the recruitment time period
meant that the number of eligible children was
restricted and this small sample though
matched on some key variables(age, gender)
may lack statistical power. There may be a lim-
itation in the potential reliability of some out-
comes measures (spasticity and gross motor
function)in younger age children due to compli-
ance.

In the MTS, absolute changes in R1 were con-
sidered instead of proportional change, the dif-
ference between R1 and the muscle length at
slow velocity (R2). Blair et al?stated that the
proportional change reflects the degree to which

a pre-determined goal range of motion is

achieved rather than how much change in spas-
ticity had actually occurred. The approach ad-
opted in the current study focussed on change
from a stable baseline. Inter-rater variability
was minimised by having the child assessed by

the same physiotherapist.
Conclusion

There are benefits to using BoNT-A in young-
er age children with CP to reduce spasticity and
improve gross motor function. Intramuscular
BoNT-A injections combined with a stan-
dardised, intensive physiotherapy regime great-
ly improves gross motor function at one and
three months follow up compared to similar
treatment in older aged children. It also reduces
hamstring spasticity at six months compared to
physiotherapy alone.

In this prospective study, the groups of older
and younger children with CP were matched
for key demographics and interventions were
carefully controlled for intensity and duration
between groups. This study provides some
new data with promising findings that needs to

be replicated in a larger clinical trial.
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Abstract : Most patients with achondroplasia have a functional disability due to their extreme-
ly short legs and arms. Limb lengthening can restore the normal proportion of the body and im-
proves the quality of life (QOL)of these patients. We would like to share our experience in limb
lengthening in 78 patients with achondroplasia between 2000 and 2010 using the distraction os-
teogenesis method. The mean age at first lengthening procedure was 11 years and 6 months.
Our strategy for lengthening depends on the horizontal method. In 10 cases the horizontal meth-
od was applied followed by the vertical method to gain 40 cm in total of stature. Single level, but
sometimes double level lengthening was applied. The duration of treatment from initiation of
lengthening to removal of the apparatus was 12.8 months in the tibia, 7.8 months in the femur,
and 8.3 months in the humerus. The consolidation index (days per centimeters of lengthening)
was 27.5 days in the tibiae, 23.8 days in the femora, and 30.6 in the humeri. The average height
gained was 15.7 cm (range from 14 to 19 cm)from tibial lengthening and 9.8 cm (range from 8 to
12 cm)from femoral lengthening. While the average humeral length gained was 9.9 cm(range
from 8 to 12 cm). A total bone lengthening of up to 104 cm was reached in 10 cases of bilateral
tibial lengthening, bilateral humeral lengthening, bilateral femoral lengthening and further longi-
tudinal tibial and femoral lengthening. Despite the significant complication rate, we feel that the
handicap due to short stature suffered by patients with dwarfing conditions warrants continued
treatment using the Ilizarov technique. None of the patients in this series regretted their decision
to undergo limb lengthening. The Ilizarov apparatus allows significant flexibility, allowing correc-
tion of axial deviation without surgical intervention. With appropriate motivation of the patient
and skill of the surgeon, it is possible to overcome the difficulties presented by these long and po-
tentially risky procedures.

one out of every 10,000 births and is character-

Introduction . . . . .
ized by defective enchondral ossification owing
Achondroplasia is the most frequent chon- to Mutations in FGFR3 (fibroblast growth factor
drodysplasia of congenital origin and occurs in receptor 3)"'"¥'It is a type of rhizomelic dwarf-

Key words : external fixation, Ilizarov, TSF, achondroplasia, distraction osteogenesis, Gigli saw osteotomy
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E-mail: dr_medhat_sdeek@yahoo.com
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ism that results in considerable physical and
psychological handicaps owing to the dispropor-
tionate stature of the body and difficulty in per-
forming routine daily activities. These individu-
als often feel different from their families and
circle of friends and often suffer from emotional
disturbances and are prone to have inferiority
complexes’!”.

In addition to short stature, individuals with
achondroplasia often have substantial angular
deformities of the limbs, spinal problems; other
neurologic and craniofacial abnormalities devel-
op”?. Limb lengthening by the Ilizarov method
has been used in patients with achondroplasia
by many authors during the past few decades,
but with varying amounts of success"?*?71216
Owing to its modularity and versatility, the
Ilizarov method can simultaneously address
limb shortening and angular deformities in these
individuals”'. In the last Twenty five years we
have used Ilizarov' s method in a number of pa-
tients affected by achondroplasia, with satisfac-
tory results. The results in 78 cases, followed up
for two years or more after the end of treat-

ment, are presented here.
Method

Tibial lengthening

The pre-construction of the apparatus consists

of a proximal block(a half-ring and a complete
ring, connected by hexagonal sockets of 2 or 3
cm)and a distal ring, in addition to an interme-
diate ring positioned between the previous two
(Fig. 1-a). The osteotomy of the fibula must be
performed at an intermediate level (Fig. 1-b).
For fixation of the apparatus to the leg, we in-
troduce a first reference wire to the proximal
tibia and a second wire distally, with transverse
direction. The inferior tibio-fibular syndesmosis
must be fixed with one of the Kirschner wires.
Then the wires are connected to the rings. At
this point the apparatus is centralized on the leg
and the axis of the assembly is aligned with the
anatomical axis of the tibial. To complete stabili-
zation of the apparatus to the tibia more wires
and Schanz screws are inserted (Fig. 1-¢). After
fixation, the tibial osteotomy is done subpe-
riosteally using a Gigli saw.
Humeral lengthening

The device is constituted by a proximal arc
(the smallest of those of the apparatus Catagni-
Cattaneo)and a distal half ring connected via
Angular supports. The first reference wire is in-
serted to the distal end, perpendicularly to the
longitudinal axis of the humerus, directed from
posterolateral to anteromedial, at the level of the
epicondyle. Be sure that the humerus is fully

centralized. Three half pins are inserted proxi-

Fig. 1. Tibial lengthening a)the pre-construction of the apparatus b)fibular osteotomy c)the apparatus af-

ter fixation to the tibia on both sides
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mally. Distal fixation is completed by an addi-
tional wire and a half pin. The osteotomy is per-
formed distal to the insertion of the deltoid,
preferably with multiple drill technique (Fig. 2).
Femoral lengthening

The configuration currently used consists of a
distal ring, a proximal block consists of two arcs
of the same diameter connected to each other
through two hexagonal sockets 6 cm and con-
nected with the distal ring by means of two
threaded rods and two oblique supports(Fig.
3-a). The apparatus centered on the thigh, we
introduce a transverse Kirschner wire with a
diameter of 1.8 mm in the distal metaphysis of
the femur. This wire is connected to the distal
ring and tensioned to 110 kg. 3 or 4 half pins 6
mm in diameter are used to fix the proximal
block, sometimes covered with hydroxyapatite.
3 half pins are applied to the distal ring, namely
a medial, proximal to the rim, with an inclination
of about 45° with respect to the transverse
Kirschner wire, with direction from the postero-
medial to the anterolateral and two lateral,
proximal to the ring, inclined at 45°, with the di-
rection from posterolateral to anteromedial (Fig.

3-a). This configuration offers a great stability

9) d)
Fig. 2. Humeral lengthening a)the pre-construction of the apparatus b, c)fixation of the apparatus to the
humerus d)Callotasis

to the system avoiding transfixation of the vas-
tus lateralis and medialis, ensuring the full func-
tionality of the quadriceps and allowing a better
range of motion of the knee, with the prevention
of possible stiffness. We proceed to the distal
metaphyseal osteotomy with a Gigli saw subpe-
riosteally. At the end of elongation and when
bone regeneration is consistent, you can remove
the medial components of the apparatus and the
medial half pin. In this way, the configuration is
only lateral, but with the half pins inserted in
different planes (Fig. 3-b).

Distraction

9 18)applied at the Lecco

Currently, the strategy
Hospital is the following: 1. Simultaneous length-
ening of the legs, with bifocal technique. The
rate of elongation is never greater than 1/4 mm
3 times per day for each level of osteotomy. The
lengthening of the Achilles tendon is performed
only if necessary and, usually, after a few inches
of stretch.

2. Simultaneous lengthening of the humerus,
with one level technique, with the rate of 1/4
mm 3 to 4 times a day.

3. Simultaneous lengthening of the two femurs

(applying the new hybrid configuration, the tol-
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Fig. 3. Femoral lengthening a)fixation of the apparatus to the femur b)remove
the medial components of the apparatus and the medial half pin c¢)vertical lengthen-
ing in some patients

erance of the apparatus allows a bilateral appli-
cation), with one level technique, with rate of
1/4 mm 3 to 4 times a day. For very young pa-
tients, if necessary; a further lengthening is per-
formed, in this case vertical (femur and leg), so

as to gain additional 10-12 cm (Fig. 3-c).
Patients and results

78 Achondroplastic patients, aged between 10
and 20 years at operation, who have been fol-
lowed up for 24 months. The mean age at first
lengthening procedure was 11 years and 6
months. Our strategy for lengthening depends
on the horizontal method. In 10 cases the hori-
zontal method was applied followed by the ver-
tical method to gain 40 cm in total of stature.
Single level, but sometimes double level length-
ening was applied. The results comprise length-
ening of 126 legs, 82 arms and 57 thighs; with a
total of 265 lengthening procedures. The dura-
tion of treatment from initiation of lengthening
to removal of the apparatus was 12.8 months in
the tibia, 7.8 months in the femur, and 8.3
months in the humerus. The consolidation index
(days per centimeters of lengthening)was 27.5

days in the tibiae, 23.8 days in the femora, and
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30.6 in the humeri. The average height gained
was 15.7 cm (range from 14 to 19 cm)from tibial
lengthening and 9.8 cm (range from 8 to 12 cm)
from femoral lengthening. While the average
humeral length gained was 9.9 cm (range from 8
to 12 cm). A total bone lengthening of up to 104
cm was reached in 10 cases of bilateral tibial
lengthening, bilateral humeral lengthening, bilat-
eral femoral lengthening and further longitudi-
nal tibial and femoral lengthening. There have
been complications in 5 cases, the most frequent
being pin tract infection and equinus deformity
of the foot. The complications were treated with
good results. We have not observed any frac-

ture of a regenerated bone.
Discussion

Ilizarov’s ingenious idea of influencing the
growth of the bone regenerated after compacto-
tomy by taking advantage of its pliability,
makes it possible to lengthen the bone and at
the same time to correct any deformity pres-
ent’”?. Limb lengthening is a complex proce-
dure and has a high complication rate'”. The
limb must be lengthened safely without causing

deterioration in function. In the lower limb there



seems to be an increasing number of complica-
tions when the lengthening exceeds 20 %.This
phenomenon does not occur in the humer-

10120 Achondroplastic patients tolerate

u
lengthening well because of ligament and soft
tissue laxity, and their muscle length exceeds
their bone length before lengthening'”. Since
one of the basic principles of Ilizarov's method
is the application of load to the limb by weight
bearing or exercise, the cooperation of the pa-
tient is essential. Treatment should not start un-
til the child is capable of walking even when ex-
periencing some pain. However, there may be
more advantageous to plan limb lengthening
when the patients are fully aware of their handi-
cap. They are then willing to cooperate and
more able to cope with the discomfort caused
by wearing the apparatus. There is no contrain-
dication to carry out a further lengthening of a
bone after an interval of some years, since the
regenerated bone is normal in structure. Limb
lengthening can be started even after bone
growth has ceased. After the second decade of
life, Achondroplastic subjects lose interest in im-
proving their physical aspect; at this age the
risk of complications from treatment also in-
creased”. Surgical and postsurgical complica-
tions we have encountered were classified as
minor, moderate, and severe. Minor complica-
tions were those which required only modifica-
tion of the apparatus during treatment. Twenty-
three percent of the lengthenings required some
modification of the device during treatment.
Moderate complications were those which re-
quired additional procedures during lengthening
(correction of angular deformities by means of
hinges, replacement of Kirschner wires). Forty-
two percent of patients fell into this category.
Finally, severe complications were those which

required another surgery following treatment or

Limb Lengthening in Achondroplasia

left permanent lasting sequelae on the patient.
Twenty-one percent of patients fell into this cat-
egory. The most common complication was
equinus contractures of the ankle which re-
quired treatment by tendo-achilles lengthening.
Two pulmonary emboli were sustained follow-
ing percutaneous tendo-achilles lengthening.
One patient died as a result of this complication.
In one case of bilateral tibial elongation through
proximal osteotomy, there was a complete ab-
sence of the regenerate, and we had to proceed
with distal osteotomy and bone transport with

success” ™.

Conclusion

Despite the significant complication rate, we
feel that the handicap due to short stature suf-
fered by patients with achondroplasia warrants
continued treatment using the Ilizarov tech-
nique. None of the patients in this series regret-
ted their decision to undergo limb lengthening.
The Ilizarov apparatus allows significant flexibil-
ity, allowing correction of axial deviation with-
out surgical intervention. With appropriate moti-
vation of the patient and skill of the surgeon, it
is possible to overcome the difficulties presented
by these long and potentially risky procedures.
The surgical procedure that we applied with
the circular Ilizarov apparatus has allowed us to
improve the quality of life of our patients suffer-

ing from achondroplasia.
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Efficacy of Antibiotic Impregnated Allogenic Bone Graft as Local
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Abstract : [Introduction] Osteomyelitis is dreaded infection necessitating prolonged and sus-
tained antibiotic therapy which carries the disadvantages of systemic adverse effects and high
cost of therapy. Current study aims to assess safety and efficacy of use antibiotic loaded allogenic
cancellous bone as a carrier of antibiotics in controlled osteoarticular infection.

[Materials and Methods]Study involved case series of twelve patients with localized and con-
trolled osteoarticular infection. Hydrophilic antibiotics were selected according to common organ-
ism responsible for the osteoarticular infection and culture and sensitivity. Allogenic cancellous
antibiotics impregnated bone graft augmented with autologous bone graft or Bone marrow aspi-
rate was used along with appropriate surgical procedure.

[Results] Patients were evaluated for infection eradication and osteointegration. Over all 6 cas-
es were treated successfully thus obviating any subsequent procedure. Infection was eradicated
in 10 cases. Osteointegration was achieved in all the cases in which autologous bone graft was
used as adjuvant and in two out of four cases in which bone marrow aspirate was also used).
Two cases were considered failure which required secondary procedures and change of fixation.

[Conclusion] Cancellous bone allograft as antibiotic carrier clinically provided safe, prolong and
effective local antibiotic for treating osteoarticular Infection. It may be superior to surgical debri-
dement and systemic antibiotic alone for infection eradication and may offer better osteointegra-
tion when used along with adjuvants like autologous bone graft or Bone marrow.

[Level of Evidence]level IV. Study can serve clinical basis of using the allogenic bone graft as
carrier of antibiotics for safe and cost beneficial treatment of osteoarticular infection avoiding
side effects of systemic antibiotics and simultaneously aiding bone healing by osteointregation.

nicity, difficult eradication and osteolysis require
INTRODUCTION . L
prolonged systemic antibiotics for treatment.

Bone and joint infections are known for chro- Surgical debridement alone may be ineffective
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in eliminating micro-clusters from biofilms and
small colony variant bacteria®that survive and
replicate intracellularly in osteoblast, mac-
rophages and other cells leading to recurrence
of infection?. These pathogens are also difficult
to retrieve and missed in culture. Hence high lo-
cal concentration of antibiotic for a prolonged
duration is desirable to eliminate such patho-
gens.

Antibiotics loaded synthetic material®®like
Poly methyl metha acrylate bone cement

(PMMA), Calcium hydroxy apetite, Calcium
sulphate (Plaster of Paris)has been used as car-
rier of antibiotics for local delivery and filler of
defect but have limitations of lack of osteointe-
gration and second surgery for removal. Al-
lograft bone material loaded with antibiotics
may have advantage over them as it provides
prolonged local antibiotic delivery, fills the de-
fect and requires no second surgery for remov-
al. Allograft bone loaded with antibiotics has
been used in in-vitro study by Eivind Witso et
al'”using different antibiotics and found to be ef-
fective and safe. In an experimental animal
study by Shyam K Saraf et alB)using decal bone
matrix for local antibiotic delivery in experimen-
tal animal study and found it to be effective.
Clinical study by Heinz Winkler'®have also
found use of antibiotic impregnated bone graft
to be effective and safe in one stage exchange of
infected hip replacement. Current study evalu-
ates further the efficacy and safety of Allogenic
cancellous bone graft as local antibiotic carrier
in treatment of controlled osteoarticular infec-

tion.
Materials and Methods

The study was approved by institutional ethi-
cal committee and all patients were fully in-

formed and agreed to participate in the study.

434  HANBBIES R 2 Vol. 23, No. 2, 2014

The inclusion criteria were patients of all age
group with localized and controlled osteoarticu-
lar infection (in whom adequate surgical margins
free from dead necrotic tissue could be achieved
after surgical debridement)and wound coverage
could be obtained primarily by suturing or flap
coverage. Patient having minimum followup of
six months were included in the study. Exclu-
sion criteria were active osteoarticular infection
and hypersensitivity to the antibiotics to be
used in the study. Hydrophilic antibiotics among
(Vancomycin, Ciprofloxacin, Clindamycin, Gen-
tamicin, Tobramycin) were selected according to
common organism responsible for the osteoar-
ticular infection and culture & sensitivity.
Twelve consecutive cases were treated. Surgical
procedure and fixation was performed wherever
required (Table - 1).

Graft Preparation

Allogenic bone graft was procured from con-
sented patients having undergone total hip and
knee arthroplasty. Donors were pre screened
for diseases and infection and graft was gamma
sterilized with a dose of 25 grays of radiation at
an accredited centre and stored at(—76 degree
Celsius) for minimum of three months before use
in institutional bone bank.

During surgery allogenic cancellous graft was
manually morcelized and washed with plenty of
sterile saline. The bacterial culture of the al-
lograft was taken before implantation to ascer-
tain sterility. Morcellized bone graft was kept in
20 ml distilled water solution consisting of anti-
biotic in concentrations(Table 2)for a period of
45-60 minutes. Adjuvant autologous bone graft
was used in four cases, bone marrow aspirate in
another four cases and in rest four cases allo-
genic bone graft alone was used.

Postoperatively all patients were given usual

course of systemic antibiotic for seven days. Pa-
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Table 1. Case series study observation and out come

sinus

ALBG

healing of defect

S n |Diagnosis Surgical Antibiotic Adju- Out come
procedure used vant Osteointegration |Infection Over all outcome
1 |Infected partial |Plate removal |Vancomycin |[ABM Healing of#ulna 5|Eradicated Infection eradication
union radius/ulna|debridement months. Partial with healing
Plate in situ ALBG osteointegration
in radius
2 |Infected NU S/ |Debridement |Vancomycin |Nil Gradual lysis of |Infection Bone grafting ex-
F#bone loss ILN |ALBG Tobramycin bone graft 5 m. |eradicated change nailing union at
in situ 6 m
3. |Segmental#Tibia |ILN rotation |Vancomycin |ABG osteointegration |eradicated pri-|Fracture union 6
flap ALBG at 7 months mary healing |months
4 |Atrophic infected | ALBG Cortico- | Vancomycin |Nil Graft resorption |Infection Second procedure (7
nonunion tibia# |tomy ilizarov seen at 5 m healed months later) with
TENS + ABM
5 |S/C femur#bone |ilizarov ALBG |Vancomycin |ABG osteointegration |Eradicated healed fracture with
sinuses + ABG Tobramycin at 8 months infection eradication
6 |Infected 1/ Debridement |Vancomycin |Nil Gradual lysis of |Serous Improved bone quality,
T#with PFN in |+ AIBG graft at 4 m discharge required revised
situ culture (-) fixation
7 |#Tibia with Debridement |Vancomycin |ABM Healing of No further Healing of fracture
discharging sinus | ALBG fracture sign of
infection
8 |Open#tibia ALBG, plating, |Vancomycin- |ABG osteointegration |eradicated pri-|Fracture healing with
proximal third |flap rotation  |Netlimycin seen at 5 months |mary healing |eradication of infection
9. |Osteomyelitis Debridement |Vancomycin |ABM improved bone |Eradicated Healed infection and
tibia ALBG filling lesion bone
10 |Osteomyelitis Hu-| ALBG Vancomycin |ABG healing of defect |Eradicated Eradication of infection
merus with healing
11 |Infected AIBG Flap Vancomycin- |Nil lysis of bone Infection Ilizarov removed
Opent#tibia ext. |rotation Gentamycin graft at 4 m Eradicated fracture healed 8
fixater in situ ilizarov months
12 |#S/F discharging|Debridement |Vancomycin |ABM Lysis of graft, Sterile dis- Eradication of infection

charge at 5
day, healed
there after

with healing

Abbreviations -#- fracture, I/T - intertrochanter, NU - non union, PFN - Proximal femoral nail, BG - bone
graft, ILN - Interlocking nail, ABM autologous bone marrow, S/F Shaft femur, T/F tibia-fibula, TENs - titanium
elastic nail, AIBG - Allogenic Bone graft, ABG - Autologous Bone graft, m - months

tients were followed regularly at appropriate in-

terval. Particular attention was given to any

sign of infection / inflammation. Radiographs at

intervals were done till completion of follow up

to determine the status of host bone and graft,

Bone healing and osteointegration by Sloof et al

crieteria®® (Table 3). Infection was assessed by

clinical examination, blood investigation and ra-

diological examination.

Results

All the twelve patients could be followed for

more than six months with a mean followup of

12 months (8 months - 17 months). None of the

patients showed clinical or histological evidence

of any immunological reaction.
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Table 2. Eivind Witso et al’ Concentration of anti-
biotics solution used in the study

Antibiotic
Vancomycin |50 mg/ml

Concentration

Ciprofloxacin | 2 mg/ml

Clindamycin | 150 mg/ml

Tobramycin |75 mg/ml
100 mg/ml
Teicoplanin | 100 mg/ml

Netlimicin

Osteointegration - Evaluated as per sloof et
al” criteria. In four cases(two infected tibia-fibu-
la, one fracture shaft femur and one subtro-
chanter fracture)in which cancellous allograft
with antibiotics alone was used showed gradual
complete resorption of bone graft in 16-20
weeks. (Figure -)without any sequestrum with
improved bone quality. Other four cases involv-
ing fractures of supra condylar femur, shaft fe-
mur, shaft Humerus and Tibia fibula in which
autologous bone graft was used as adjuvant
showed good healing and partial graft osteointe-
gragion in immediate vicinity of the host bone
while rest of the allograft gradually got re-
sorbed in a mean time of 16.8 weeks(14-22
weeks). Among four cases with autologous bone
marrow as adjuvant two (osteomyelitis and frac-
ture tibia fibula)gradually showed improved
bone quality, with allograft partial osteointegra-
tion. One case of fracture shaft femur and other
of fracture Tibia showed gradual complete re-
sorption of bone graft but with eradication of in-
fection.

Infection Eradication - Six patients healed pri-

marily without requiring any further interven-

Fig. 1(a)showing allograft stored in double jar,(b)
Graft reconstituted (c) Morcelised graft before and
after mixing with bone marrow (d) graft mixed with
antibiotic solution.

tion. Two patients required second time aug-
mentation with antibiotic impregnated allogenic
bone graft with adjuvant(autologous bone
graft)to achieve infection eradication and bone
healing. One patient of infected fracture tibia
fibula developed serous discharge first observed
on 5" postoperative day which on culture re-
vealed Pseudomonas aeruginosa. The patient
was put on appropriate systemic antibiotic ther-
apy for three weeks and there was no further
clinical sign of infection. Another patient of frac-
ture subtrochanter femur with nail in situ fur-
ther required debridement, secondary proce-
dures and change of fixation. No other case
developed any sign of infection.

Success rate of procedure in terms of infec-

Table 3. Sloof s Criteria®™ for assessing osteointegration of allogenic bone grafts

i. |Presence/Absence of progressive lucent lines between the preexisting bone and the graft.

ii. | Absence of resorption of graft

iii. | Radiographic homogeneity of the graft.
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Fig. 2(a)skiagram showing infected non union supracondylar femur (b)treated by ilizarov & allogenic antibiotic
graft augmented with autograft(c) & (d)fracture healing osteointegration and infection eradication.

Fig. 3(a)showing infected fracture proximal tibia(b)treated with fixation allogenic antibiotic graft augmented

with autograft(c) & (d) fracture healing osteointegration and infection eradication.

tion eradication without requiring any subse-
quent procedure was 50 percent(six out of
twelve cases). Overall infection eradication was
achieved in 10 out of 12 cases. Osteointegration
was achieved in all four cases in which autolo-
gous bone graft was used as adjuvant and in
50 % cases(two out of four)where autologous
bone marrow aspirate was used. Two cases

were considered failure in which allogenic bone

graft alone was used (fracture subtrochanter
and one fracture tibia fibula) which required sec-

ondary procedure and revised fixation.
Discussion

Earliest use of bone allograft for reconstruc-
tion has been practiced by Aubigne RMVsince
1966. In most experimental models, fresh al-

lografts are associated with a rigorous inflam-
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Fig. 4(a)showing infected shaft femur fracture intraoperative after debridement with bone loss (b) grafted with

allogenic antibiotic graft alone (¢) & (d) gradual graft lysis(e) & (f)infection eradication, complete graft re-absorp-

tion without osteintegration.

matory response as well as a specific immune
response. However, deep frozen allografts are
associated with decreased immunogenicity and
no demonstrable change in initial mechanical
properties as reported by Friedlander G"in
1987.

The incorporation of antibiotic loaded bone
graft was first studied by C. Gudmundson” 1971
who showed that the presence of tetracycline
locally markedly inhibited bone graft incorpora-
tion. Use of one as a carrier for vancomycin has

been studied in vitro by Witso E et al'”*®

vanco-
mycin is favoured because of its physiochemical
properties of hydrophilicity, heat stability and
efficacy against Staphylococus species which is
most common cause of osteoarticular infection.
Buttaro MA et al’in 2003 showed in an in-vitro
study that vancomycin if used in appropriate
concentration (1 gram dry vancomycin powder
for 300 grams of bone graft.)will not affect os-
teointegration of allogenic bone graft. Peak lev-
els attained locally by such a use were higher
than Minimum Inhibitory Concentration(MIC)
value of vancomycin for most susceptible organ-
isms, but were 2000 times lower than the levels

(10,000 pg/ml)associated with death of osteo-
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blasts. Japaul S Gogia et al”studied the effect of
local antibiotic therapy in osteomyelitis. Kaki-
uchi M et al'”also used the human bone matrix
as alloimplant in local control of orthopedic in-
fection and found effective

In our clinical study use of the allogenic mor-
celized cancellous bone as a carrier of antibiotic
for prolonged elution in targeted area and facili-
tation of osteointegration was evaluated. Fur-
ther risk of allograft related graft infection as
described by Ketonis C et al'can be obviated
by combing the antibiotic with allograft. Use of
cancellous bone graft has advantage that it pro-
vides good substrate to absorb the antibiotic
and adjuvant, it also get reabsorbed easily if not
in cooperated without risk of further perpetua-
tion of infection. Use of the adjuvant (Autologous
bone graft and bone marrow)augment the heal-
ing potential of allograft as was observed in
eight cases where adjuvants were used and
achieved favourable outcome in terms of os-
teointegration. Extraossoues placed allogenic
bone graft besides the fracture was inevitably
got resorped in all the cases in a time period of
14-18 weeks.

Synthetic bone graft substitute such as calci-
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um phosphate, calcium sulphate etc has been
also used in various studies by Siegel HJ', El-
Adl G, Mostafa MF"and Shibuya K etal”and
showed better results when used in conjunction
with bone marrow which provide the osteo-in-
ductive property to scaffold. Recent trends show
increasing use of the synthetic bone graft sub-
stitute”due to wide commercial availability but,
do not demonstrated superiority of one over
other. However synthetic substitute take long
time to reabsorbed or incorporated in host bed
hence may act as foreign body and after elution
of antibiotic and may lead to persistence of in-
fection. Canellous allobone graft if not integrated
in host bed usually reabsorbed and prevent per-
petuation of infection.

In the present series no adverse effect of anti-
biotic used in was observed. The two failure
cases in the study group comprised of one es-
tablished non union of mid diaphysial tibial frac-
ture and Sub Trochanter fracture belonged to
non union group which needed larger osteogen-
ic potential which allogenic bone graft alone
may have lacked and required subsequent sur-
gery with change of fixation device. It appears
that in such situations use of allogenic bone
alone does not suffice and some osteogenic po-
tentiator is also required to boost the already
sluggish healing process. Intraoperative findings
were suggestive of increased vascularity at the
fracture site with complete resorption of al-
lograft and presence of bone defect. These find-
ings are suggestive of allogenic bone graft being
able to induce an inflammatory reaction at the
fracture site which may aid in healing process
but is not sufficient to bring about fracture

union as graft resorption occurred.
Conclusion

In present case series use of antibiotic aug-

mented allogenic bone graft as carrier in con-
trolled osteoarticular infections appears to be
novel and effective step in treating these dread-
ed infections. However graft integration oc-
curred partially and may be attributed to infec-
tion related lyses as well as limited osteogenic
potential of allogenic bone graft, hence its aug-
mentation with adjuvant such as autologous
bone graft and or bone marrow is necessary to
improve outcome. However further studies and
larger case series are required for further vali-

dation.
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Z - Lengthening Technique with Annular Ligament Reconstruction
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Faculty of Medicine, Siriraj Hospital, Bangkok, Thailand

Abstract : Background : The purpose of the study is to evaluate the clinical and radiographi-
cal outcomes after open reduction and Z-lengthening technique with annular ligament recon-
struction for the treatment of a chronic Monteggia fracture-dislocation.

Methods : The authors postoperatively investigated the clinical and radiographical outcomes
for ten children with a chronic Monteggia fracture. The study group included seven boys and
three girls mean age of nine years and one month at the time of open reduction. Each patient
had been treated with open reduction of the radial head combined with ulna osteotomy and elon-
gation, bending with z- plasty technique and annular ligament reconstruction. Clinical and radio-
graphical outcomes were reviewed over a mean duration of follow-up of thirty-eight months.

Results : The postoperative Mayo Elbow Performance Index (MEPI)at the time of follow-up
ranged from 95 to 100 and no poor results. The radial head remained in a completely reduced po-
sition in ten patients. In three patients, osteoarthritic changes were observed at the radiohumeral
joint. Radiographically, there were seven good, three fair, and no poor results. A fair radio-
graphic result was obtained in the patients who had undergone open reduction more than three
years after the injury and two patients was operation at the age of eleven and thirteen years old.

Conclusions : Good clinical and radiographical outcomes can be expected if open reduction for
the treatment of a chronic Monteggia fracture is performed when the patient is less than twelve
years of age or within three years after the injury. Open reduction and Z-lengthening technique
with annular ligament reconstruction for the treatment of a chronic Monteggia fracture-disloca-
tion is safe with good results without bone graft. No nonunion is report in our series.

Intoroduction

Chronic Monteggia lesion in children is often
missing diagnosed. The ulna mostly has plastic
deformation with radial head dislocation, which
may not obvious to the clinician. The neglected
radial head dislocation is diagnosed several

months after the injury when the patient com-

plains of bony prominent, slight or moderate el-
bow pain, decreased elbow flexion, valgus defor-
mity of the elbow, and neurologic problems
(sensory or motor loss caused by a tardy ulnar
nerve palsy or a posterior interosseous nerve
palsy)4>6)7)9)13>16).

Chronic Monteggia lesion is defined, as the

dislocation is not reduced and still present 4

Key words : chronic Monteggia, open reduction, annular ligament reconstruction, z-lengthening
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weeks after injuryw). If it was untreated, the
dislocated radial head loss its concave articular
surface and demonstrates hypertrophic changes
and the humeral capitellum configuration flat-
tens, thereby limiting the range of elbow flexion
and extension''”. There are many options to
these problems in growing child, ranging from
observation to radial head resection if patient
has symptoms at skeletal maturity', open re-
duction and ulna osteotomy with or without an-
nular ligament reconstruction. Many authors
have recommended that a missed radial head
dislocation in a child should be treated with
open reduction as early as possible once it is di-
agnosed D2)98)16)20)

Even though many authors agree that open
reduction is necessary to reduce the radial head,
opinions still differ regarding the need for recon-
struction annular ligament and the need for
over correction of the ulna. Patient age and in-
terval time from injury to operation are also the
important factors that affect the surgical out-
come after open reduction.

From 2001, ten children with a chronic Mon-
teggia fracture-dislocation have been managed
with open reduction of the radial head combined
with Z-lengthening ulnar osteotomy and annular
ligament reconstruction. The present report de-
scribes our surgical technique as well as the

clinical and radiographic outcomes.
Materials and Methods

During the period from 2001 to 2009 ten chil-
dren with a missed radial head dislocation after
a Monteggia fracture were managed consecu-
tively at our hospital with open radial head re-
duction combined with Z-lengthening ulnar os-
teotomy and annular ligament reconstruction
with additional radiocapitelium pinning in seven

patients. The study group included seven boys
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and three girls with a mean age of nine years
(range, 6~13 years)at the time of open reduc-
tion. All patients were treated surgically and
were followed for at least twenty-four months
(mean 38.8 months ; range, 24 to 120 months).
Surgical procedures were described below. A
skin incision was made beginning at the posteri-
or and distal of the humerus and goes along dis-
tal on the lateral side of the radiocapitellar joint,
passing to the level of the proximal metaphysis
of the ulna, and extending to the middle part of
the posterior aspect of the ulna along the bony
border of ulna. The radiohumeral joint was ap-
proached between the extensor carpi ulnaris
and anconeus muscles and fibrous tissue was
removed. The radial head was exposed, and the
state of the cartilage of the radial head was as-
sessed. The remnant of annular ligament was
identified and used for augment in the recon-
struction of annular ligament with triceps fascia.
In all cases, an ulnar osteotomy with Z-lengthen-
ing technique was performed first, and then the
radial head was reduced. An ulnar osteotomy
with z-lengthening was performed in all patients
with Bado Type 1,in Bado type 3 the ulna os-
teotomy was performed to corrected varus de-
formity but bending and lengthening was not
performed. The ulna was stabilized with a plate
containing four to seven screw holes(Fig. 1).
After reduction of the radial head and fixation
of the ulna with a plate, annular ligament recon-
struction was performed at the level of the radi-
al neck with triceps fascia and augment with
the remnant of annular ligament®in all case.
Radiocapitelium pinning was used in seven case
depend on stability after reduction of radial
head intraoperative. Suction drain was applied
at the osteotomy site. Postoperatively, a cast
was applied with the elbow flexed to 90 degrees

and the forearm in a supination position in Bado
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Fig. 1. Ulnar osteotomy with Z lengthening tech-
nique and fixation with eight holes plate, without
bone graft.

type 1. The immobilization period was approxi-
mately six weeks following surgery. Radiocapite-
lium pin was removed at 6 weeks. After remov-
al of the cast, active elbow motion was encouraged.
Return to physical activity was allowed after ra-
diographic union was seen. There was no specif-
ic physiotherapy program.

At the time of follow-up, all patients were in-
terviewed and examined individually by two of
the authors by interview and physical examina-
tion is interpreted by Mayo Elbow Performance
Index"™ (MEPI)as excellent (90 Or > 90 points),
g00d (75~89 points) fair (60~74 points) and poor
(< 60 points).

Pre operative and postoperative ROM, ex-
pressed as the sum of the flexion-extension arc
and pronation-supination arc, was determined

with a goniometer using standard method. We

defined a full flexion-extension arc as 140 de-
grees, full pronation arc as 80 degrees, and full
supination arc as 85 degrees.

Radiographic assessment all patients had rou-
tine anteroposterior and lateral radiographs of
the elbow, which were checked for deformity of
the radial head, osteoarthritic changes, and dis-
location or subluxation of the radial head. The
deformity of the radial head was evaluated on
the anteroposterior and lateral radiographs ac-
cording to Kim et al'?. Radial head hypertrophy
was determined by measuring the diameter of
the radius at the widest portion of the metaphy-
sis adjacent to the physis(a)and the narrowest
portion of the neck just proximal to the bicipital
tuberosity (b). If a/b was > 1.5, radial head hy-
pertrophy was considered to be present. Sub-
luxation of the radial head was considered to be
present when a line drawn down the center of
the radial neck did not pass through the central
one-third of the capitellum on the lateral radio-
graph. The radiographic results were divided
into three categories : good (complete reduction
of the radial head without osteoarthritic changes
of the elbow), fair (reduction with radial head
subluxation or osteoarthritic changes of the el-

bow), and poor (radial head dislocation).
Results

A summary of the preoperative data is shown
in Table 1. In total ten patients, eight were clas-
sified as Bado type I, and two were classified as
Bado type III. Anteroposterior and lateral radio-
graphs of the elbow revealed that all patients
had a complete dislocation of the radial head ;
the direction of the dislocation was anterior in
eight patients and anterolateral in two. Radial
head deformity was observed in three patients,
loss of concavity of the radial head was seen in

two of these patients, and hypertrophy of the
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Table 1. Clinical data of the ten children in the Study

Pt. No. Sex Injury Age Bado Type Age at Operation Preop Delay (mo) Treatment f/u(mo)
1 M Syr 1 8yr 36 UO + OR + AR 38
2 M 8yr 111 1lyr 36 UO + OR + AR 72
3 M 3yr I 7yr 24 UO + OR + AR + TP 36
4 M Syr I 8yr 36 UO + OR + AR + TP 24
5 M 3yr I 6yr 36 UO + OR + AR + TP 39
6 M S5yr I 9yr 24 UO + OR + AR + TP 25
7 F 8yr T 9yr 8 UO + OR + AR + TP 24
8 M 8yr I 13yr 60 UO + OR + AR + TP 28
9 F 6yr I 7yr 8 UO + OR + AR + TP 29
10 F 3yr I 13yr 120 UO + OR + AR 24
UO : ulna osteotomy, OR : open reduction of radial head, AR : Annular ligament reconstruction, TP : transra-

diocapitella pin, F/u, duration of follow-up

Table 2. Pre and Post operative range of motion and complications

Before Surgery

After Surgery

complication

Pt. No. Pro-0-sup Flex-0-ext Pro-0-sup Flex-0-ext

1 60-0-70 120-0-0 80-0-85 130-0-0 -

2 50-0-70 120-0-0 70-0-80 130-0-0 -

3 60-0-80 120-0-0 60-0-80 140-0-0

4 60-0-80 100-30-30 70-0-80 120-30-30 -

5 80-0-80 120-0-0 80-0-80 130-0-0 broken of transradiocapitella pin
6 60-0-80 120-0-0 80-0-85 140-0-0 broken of transradiocapitella pin
7 80-0-80 120-0-0 80-0-85 140-0-0 -

8 60-0-80 120-0-0 70-0-80 130-0-0 -

9 80-0-80 120-0-0 80-0-85 140-0-0 -

10 50-0-80 100-0-0 70-0-80 120-10-10 re-dislocation

* Complication : broken of transradiocapitella pin, re-dislocation

radial head was noted in one patient. The over-
all postoperative clinical results, radiographic re-
sults, and complications are shown in Table 2
and 3. The average MEPI score at the time of
the latest follow-up was 99.5, with all excellent
clinical results. No patient complained of pain.
None of the patient complained of limitations of
daily life. At the time of the latest follow-up, the
radial head was maintained in a completely re-
duced position in all of the patients. Redisloca-
tion of the radial head was observed in one pa-

tient post operatively (patient no.10)but in the
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cases with temporary radiocapitelium pinning
no dislocations were seen at 24-month follow-up.
Osteoarthritic changes of the radiohumeral joint
were observed in three patients ; the changes
were mild in all three patients.

Mean interval between the injury and open
reduction was 38.8 months. Hypertrophy of the
radial head was found in, all of who showed ra-
dial head deformity had undergone surgery
more than three years after the initial injury.

On the basis of our radiographic evaluation

criteria, seven patients were rated as good,
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Table 3. Radiographic results

) . . Radiqg— Age at Preop.
Pt. No Radiographic finding raphic Operation Delay (mo)
results

1 no osteoarthritis change, no subluxation good 8yr 36mo
2 posmon e ol g e i
3 no osteoarthritis change, no subluxation good Tyr 24mo
4 no osteoarthritis change, no subluxation good 8yr 36mo
5  mild osteoarthritis change, no subluxation fair 6yr 36mo
6  no osteoarthritis change, no subluxation good 9yr 24mo
7  no osteoarthritis change, no subluxation good 9yr 8mo
8  no osteoarthritis change, no subluxation good 13yr 60mo
9  no osteoarthritis change, no subluxation good 7yr 8mo
10  mild osteoarthritis change, no subluxation fair 13yr 120mo

three were rated as fair, and none were rated
as poor(Table 3). The mean MEPI score was
99.5. The mean interval between the injury and
open reduction was 28 months for the patients
who were rated as good and 64 months for
those who were rated as fair. The mean age at
the time of open reduction was 8.7 years for the
patients who were rated as good and 10 years
for those who were rated as fair .The relation-
ships between the clinical data at the time of
open reduction and the radiographic results at
the time of follow-up are shown in Table 3. Re-
duction of the radial head was maintained with
osteoarthritic change in two patients who were
less than twelve years old at the time of the op-
eration. No patient who has interval of less than
three years between the injury and the opera-
tion had radial head with osteoarthritic change.
When the age at the time of open reduction was
twelve years or more and the interval to open
reduction was longer than three years, three
had osteoarthritic changes of radiohumeral joint.
One patient(no.8)has good radiologic outcome
even the preoperative delay was 60 months and

the age at surgery was 13 years old.

Discussion

Patient age at the time of open reduction and
the interval between a Monteggia fracture and
surgery, remain controversial. With respect to
age, Wilkins proposed that reconstruction
should be performed only in patients under 12
years old®. Hirayama et al®and Stoll et al®'rec-
ommended open reduction for children less than
ten years of age ; however, they did not recom-
mend surgery when radial head deformity, flat-
tening of the capitellum, or valgus deformity of
the radial neck was present. Horii et al.8>rep0rt-
ed that open reduction was beneficial for pa-
tients younger than twelve years of age without
radial head deformity, and this finding was con-

9 Our results also

firmed by Wang and Chang
show that the older the child at the time of open
reduction and the longer the interval from inju-
ry to open reduction, the lower the likelihood of
a good result but in our series has one patient
(no.8)has 13 years old at the time of surgery
and preoperative delay for 60 months shows
good result with no osteoarthritis change. No

patient with an age of less than twelve years at
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G H

Fig. 2. (AB)Thirteen years old girl with Monteggia Bado type 1, interval from injury to operation is ten years,
(C.D)immediate dislocation post —operatively (E) after closed reduction with transradiocapitella pin radial head

was reduced, (F)remove transradiocapitella pin at 6 weeks, (G.H) at follow up 24 months with no subluxation, os-

teoarthritis of radiohumeral joint was observed.(Patient No. 10)

the time of open reduction with an interval of
less than three years between the injury and
open reduction showed subluxation of the radial
head or osteoarthritic changes of the radiohumeral
joint.

With regard to the interval between the inju-
ry and open reduction, the findings have varied
among reports, with Wang and Chang'®stating
that the acceptable interval is three years, Stoll
et al."Pstating that it is four years, and Best”
stating that it is six years. However, none of
those authors provided statistical evidence to
support their indications. Our results show that
six patients who have preoperative delay more

than 36 months, only three patients(no. 2,5,10)
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have osteoarthritis change. We cannot conclud-
ed that patient age more than 12 years old or
preoperative delay more than three years
should not performed surgery until we has
more statistical evident to support the indica-
tions. However, even if the patient does not
meet the criteria, open reduction for a missed
Monteggia fracture-dislocation is still advisable
because almost all clinical outcomes of our pa-
tients were improved after surgery. If open re-
duction is to be performed for such patients,
however, it should be informed about the high
risk of subluxation of the radial head and os-
teoarthritic changes.

Regarding the surgical procedures for recon-
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struction of the annular ligament, several meth-
ods have been proposed, such as using a free
palmaris longus tendon, pedicled forearm fascia,
fascia of the triceps, and the remnant of the an-
nular ligament. Kalamchi'”also used the torn an-
nular ligament to stabilize the radial head in
two cases. Seel and Peterson'”found that the an-
nular ligament was impinged between the radial
head and the humerus in all seven of their cas-
es, and they used it for reconstruction in five.
Reconstruction of the annular ligament was
thought to result in limit rotation of the forearm
if it is not properly tensioned”. Limit rotation,
especially in pronation, have been reported after
annular ligament reconstruction. We used annu-
lar ligament reconstruction with triceps fascia in
all patients because most of the patients have
preoperative delay more than 24 months and in-
traoperatively the remnant of annular ligament
was not healthy enough to use for reconstruc-
tion, but in some case, we can use annular liga-
ment to augment the triceps fascia. Postopera-
tive range of motion still has some limitation of
pronation but improve compared to preopera-
tive and all has excellent MEPI score.

Two types of ulna correction have been pro-

W22nd an angular

posed, a simple correction
overcorrective osteotomy” fixed with plate or in-

tramedullary wire. Hirayama® performed over-

v

Fig. 3. Clinical and range of motion of chronic Monteggia left elbow 24 months after surgery.(Patient No. 10)

corrective osteotomy with lengthening. Inoue
and Shionoya” compared simple correction ver-
sus overcorrection and annular ligament recon-
struction and found better results on second
group. The concept of ulnar osteotomy is to
tighten the interosseous membrane sufficiently
to keep the radial head in a correct anatomical
position. To preserve all of the interosseous
membrane and to use its tension to pull the ra-
dial head posteriorly. Proximal ulnar osteotomy
has the advantages of having an unnoticeable
posterior curvature and avoiding restriction of
forearm rotation because the tension in the
whole interosseous membrane remains constant.
In our series we done ulna osteotomy with pos-
terior bending and lengthening technique and
fixed with six to eight holes plate and screws,
this technique not required bone graft and no
nonunion or delayed union in our series. Range
of motion and MEPI score improve compare to
preoperative.

This study had several limitations. First, for
the evaluation of the condition of the radial
head, we measured its size and shape with use
of conventional radiographs. Magnetic resonance
imaging currently has the ability to evaluate the
size, configuration of the articular surface, and
quality of articular cartilage of the radial head,

and it can also display the condition of the radial
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notch of the ulna.

In the future, open reduction should be based
on the preoperative anatomical or functional sta-
tus of the radial head, the radial notch of the
ulna, and the remnant of the annular ligament
as detected with magnetic resonance imaging or
other advance imaging techniques. Second, we
used the MEPI as a functional score although it
has not been validated for use in studies of chil-

dren.
Conclusions

From the viewpoint of performing an open ra-
dial head reduction with a posterior bending
elongation ulnar osteotomy combined with an
annular ligament reconstruction, we considered
these two methods to be similar enough to be
analyzed as one group. Last, although multivari-
ate analysis with logistic regression is necessary
to identify significant risk factors related to out-
come, the number of patients in our study was
insufficiently to be analyzed

In this way. Therefore, we could not prove
that patients who undergo the operation within
three years after the injury or before the age of
twelve years have a significantly higher chance
of obtaining a good result. Despite such limita-
tions, our data support that, if open reduction
for the treatment of a chronic Monteggia frac-
ture dislocation is performed before the patient
is twelve years of age or within three years af-
ter the injury, good long-term clinical and radio-
graphical outcomes should be expected.

Technique of posterior bending elongation
with Z plasty technique combined with annular
ligament reconstruction leads to stable reduc-
tion of the radial head, safe, no need for bone
grafting and no delay union in our series and
we support this technique to treat chronic Mon-

teggia fracture dislocation.
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11 A 27 HOK) 8125 LiLavati 5B T, 19 & CP ®HEEE crouch gait 12
g B RBEE E MBS DT L. FIRETIEA~E, ¥ 7Ly MAMEVHET, B0 57
W EELBWE)TY. RERTOA ¥ FEENTRN, AR ZIHHbHImESWE L 2
D HIZ Johari BEBIZTHFVALEE L. HAZETHHELEBo L), THBEIZIERAL 10
RBRZLEHSEDHY F L. HRICHFENTO 22RO O AREFHIRZENLE ) ICRETLZSwEL
2. MEF Lo VB LT ARMADHY T LAY HH3KHLETESN 2V S KR Z KL S
nThsonzk Lz

11H28H(K) CTOHEFMHET, kAE—ZLHTLA. ¥8 e
i & O T TR - 72 DI HE] 10 B T 26 B o FAlrc L7z (1M
3). WEEMHERE, B8 7L —hx2 KEEBEEioEER, Al
AVTE E AT R G W10 REA S 2 ERIIRIRZ & - C, 1205 27
= 7Tk I E L7z

11 H29H (&) MHkBEEZAOTIZMEDAL Y A by AV b
BILERDNBBONTDT, EH50HBETFEMINITZOTTH? &
MLy an)EAEPPIIEINIEDZETEEE L Yany K3 FHMEOT 1 —a—F— (N
B, DR b EFMABHEROTLE. Y0k Lt/ s Drlohard)

FENFIEICEZRL L, [#D Lo [F LT FHEPMFEEN~L L) ZETL.

11 H30H (L) Zo»HIE Academic day & LT, #AZeb 70— 7 LEY, HEFELbOTLE

v HPEE, 10 Bl Case Discussion 72 EOEH T3 . FAlX[ Orthopaedic

selective spasticity-control surgery (Matsuo's method of soft-tissue releas-

es : OSSCS)to treat spastic hip dislocation or subluxation in children with
cerebral palsyl, [Universal Ultrasonographic Screening in Infants for De-
velopmental Dysplasia of the Hip | 2 HEFEFR STV 72&xF L-(X4).
RERIEDO T D% L SNTBONLZDT, NAA M) YT ADOHKTO
MEDLEZTE— NV LIzE 5, Johari kb @EMOERZF TEAR
THEELLIENH), BECLIEVWEEFEoTLESIVWEL ARE
BTSRRI L Cld, [very good slides]& o TWwWiz2&, KZEW
Ao TWAZ2& T Lz 4 v FICREZHIE X R L, PRV OR
Bl N T RwvnE, T XTORIE neglect SN T3, B, PHEET 4 BOTLEY 57— 3
2, %< @ neglect FEFI = RTEONL 720, ESHIEEICELTME e V¥
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2012 £ ] Murakami-Sano-Sakamaki Asia Visiting Fellowship it

EEBEZZDL)TLE. BTFOREISBEHRIZIEINICEALKRBIMEZ 200 EHMEWZEF
L7z, AL, 4 FTIEIHBEEESRNSL LANL L, HRSARBREOnNEHZ T NERDZED
TY. ZLTHOTTRINEFMT L DL WEFH T, ¥ an) Al Abortion is very very bad
e JERBLEFHODTEBONE L7

A EIIIhHEEZ AT L2 T AILED LN,
Dr. Sudhir & Dr. Aravind ® 3 ATHMTE L7 b
ITDITAHITIE, AABRIEBBIEHE LT, [F
YTT7 4y vx =2 T NI ¥4y
Px—LiFA VDY 27 Nol DE—=VTT. Y an
VREDPEDENTH BB LF I 25T E, AL
bEIKE A THEOMBALHLLCEE LA ALY
BHLZOTA—=FNVIITEPERLZENTEF LR
DT, BOFAIHEN TV ) KESO2FTD25
OK7ZLEwFE L THE-HEBMEELT3IAT
WEATVULHEEPENE L, §IBATETOERG
T AAT Y 22Ty 7L TwELAIKS).

12H1H(H) ZOHIX1IHZ7Y—7T, 2 AO#4FF”
y—EBOLITAITEE LA 2 A8 A N 925 1000km 2L
EEN 72 D S /N TSR 2 il 5R U ICHL S Tl LT v
T, AFETY) THEEIL WAoo ETL .
AV FMPHMFET 5K — P TH0 GHin/-L 77 V5 5
ANMFEE LA SRR EENDY, ETHHEESL y ity B ‘B
WHRESFRETLZ(M6). 0Eo0BERZEZHHILT ge. ﬂi‘?ﬁlﬂ%ll/77/§7.%0)ﬁﬁ#[%
- A - Ba ORGP E R s E FAIONZ D D
TLZT7). WODRATH EOLTD, [om &b &) HEIFICIE
NEDOTTEZRE LS EOLNET.

12H2HA) @4k Ts. ZoHIZERD S T8 Dr. Kaushik
AEIME, CP, OBPP, radial club hand Do FOEIIID T FAl
DOM#HEZENTVE Lz, BEBITZHLLE LABETFMEEZTEONE
L7z, AAROFTA v FIFEHEOBEBE L THAZ TV nz0l, Hts
Gt DRIERLE T v X =% ¥ ARO EEE), NPUEITH$ % JESS #E28
Y F9. JESS(Joshi's External Stabilization System) i, 5174l
AAEEF v b (X 8) TR D [ &2 LS, 7F L AROMIE L NKOMEIE
ZHEHBIAIC L > THEL T HETY. PMRATHIZA 72 < TREIE
BTEEIICHVEHRISNGE, ZOFFTICIESS 25 THE9 T
TR E ) B AIARA L TwR L0 ETY %jﬁ%“*ﬁ%“f:‘f v Fo=

12 H3 H(CK) 4HiH Nursing Home TEMFTOR b v 7 ARFIEY
TAEHRSBH Y F L2, ALRGEZ L THo TV AT HIC, [FIRBAIRHALSRIZAE L]
EnH EALEE, TLTEHIIZYELANI).

FHRPOT =77 —~OBHTT(X10). bOHHEY —IIN—VDOHLHETT. BUHLHMES
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2012 fE £ £ M Murakami-Sano-Sakamaki Asia Visiting Fellowship i

N34 Y FOH%4%, Annual
Conference of Indian Ortho-
paedic Association (IOACON)
KBMEETWEEE L7
Organizing Secretary @ Dr.
Sanjay Chaturvedi {23 Z
EIETWALZEF LK
1. Tan)EEoyizix
IO K7 7 —=HHvED
ko, AEPDBTETHT, BEAPRIKV =
NYEFTTWIAERAZIEFEZPTTLEED,
FHEOBAWD L bh) F L7

12 4 4 H(K) I0A Interactive Pediatric Course (2
ZMLE L7z, ZMBRPHEMINLZT0FEDH B
LD 10 A, #R 18 ATwEDZIT, /NEEEL
BNOBEBRIZR SN T2 EFELFE L. 20
I—ATIIZIMAEIT 29 BIDWGH ) §t 2 L% 1 HAF T
TAANyayLTwE Y. LORTNRILT A
BERFHIIN L TEHOBEAHRZEBRL TN T
% Intracapital osteotomy, ZER! SCFE HA W = —F
Y OMU LT84 Z (allow neck growth screw), W& IEMA CTOM 4 » i (Harcke 3, Terjesen i,
Barts %) 72 KSR - 72T, F 72, UK 225 Ok 5 O DDH EH 7T~ 20 b REMIRIZR D
% L7-. “Pavlik Harness Disease” IZIZ{ER LT | L DIFUDTiddH
B EWRERETL 7.

12A5 HIZIFELAIZL TV —IIN— T T ENTE
FL72(K12). MG EOHE - £L ST, ERABRTE CHEYMMEH
CBETH-722ED) BT IFEL

T ERMNICE IS 2 Lk, NMEopTHwToZ L : i
TL7. HEE D ALDE VA YN, SGEEHOH, BRI oY 0%
% RHK DI TY R MR 2HMTAOAL, Wiici B IOACON2013 =K DrChaturve-
T 3OO IREE H ) — =Bk BHREECEe T L T
WA ED L, ¥F ‘good water L So TTEL T NIAE
WTBEZETI LI LR, RERELL2HEMZAISE TV
EEF L EFENOZLWRAIZR S LTREWZE, 3
K72, EobdbBldFoTNIEAIIEH YT BEFLED
WeREF L Zovzu—Yy TERARSNR HEBEA - T
TP FIJe e, BB EEEEIC LIV EHEZML RIFH L LB,
RO/PNREEHFEE L COEEE 2 BE2 52 TwZEt L
7oK B R, BRI EE, B EAAEE IO ETSHH
ANEFETEA L E 2 O BRI E# 72 L5 ®12. ¥ —I<vn—LzFHic
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H/N#455E (J Jpn Ped Orthop Ass) 23(2) : 454-456, 2014.

KPOS-TPOS-JPOA Exchange Fellowship &7t

TMRFR RGBSR BEANE
weowom A

KPOS-TPOS-JPOA Exchange Fellowship & LT, 2013410 H 23 H~28 HICBEZHM L F L7

DTITHH VWAL ET.

IS, HANREEAR AR EREZ R RONmEEZ kA4
& 1 Kuang-Tien Genaral Hospital ® Dr. Pen-Gang Cheng % #84
LTWe72E, FRRICITREEZFEL CW2&3F L, WY, w5
Pl 2 PLE12 Kuang-Tien Genaral Hospital & & @ Kaohsi-
ung Veteran General Hospial &5 L £ L7, #Pidadb 2 # s
L L, Taiwan University Hospital ® & ] &, National Defense
Medical Center Thif# X 1172 TOA (Taiwan Orthopaedic Associa-
tion) ® annual meeting IZ&MLT& F L7

10 H 23 H, fakid 5 2 Kok CHRB EIFS 2 ~F75 L £ L7z,
% Z %5 Dr. Cheng ®#1% 3 % & ® Kuang-Tien
General Hospital ~NBEI L F L7z, 2 213 1913 4E12
R ENTHEBECTRTOBMAFEFICXZ2HBETH
D, #1300 Kb 5 KWFETT (BHEL, 2). BEN%
FNL TV w2812, Bk Prof. Matthew Nai-
Hwei Wang & 0 GEF OEEO —EROF A O3
% young adult ® HZHIE A 42K $ 5 slotted ac-
etabular augumentation ® {A# K #E, Monteggia &
P OBEFERANEEE L 22BIEFNIC 52 REEE D
(2 & B B BEAR AR & BT P O IR R R 2 A L

O s

s

CUEEEE L BFRIEBVTD, RLIcko BHE2 A%v70%AEN. #iFI4ins DrCheng,
THEE 257 —AH9H Y, Prof.Wang » 5 1&[ HA e, ProfWang

T3 DDH OEZHBENHE > TV THRE L] ax
Y hEWREET L MIHOAH X, Dr. Cheng & B O HAR
BEMTEEL2(FH3). A%, GPliEeRlizE2iTE
NLTWEET L

10 A 24 H, AM7 :40 %5 ® Journal Club IZ&ML $ L7-. B
TR LIS 2 R A R B A OB WT IC 3 % B
TL7. %72, Dr.Cheng X 0 IbF N TH % Galeazzi H
PAgIIcB g 2 REgEfigmiEfic onwTL s Fy—2 27 L
7z, Galeazzi FLEIMIZ T & HHMANC /B TE, M IETFE
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KPOS-TPOS-JPOA Exchange Fellowship #5[H52

B REZROIH LT, %1 ECU OAE TR B LB
BhHIENLEWE WS Z L TL 7 (Traumatic Separation of the
Distal Ulnar Physis in Children : A New classification for Dis-
placed Volar-Flexion Injuries &9 % £ bV CJ Orthop Trauma.
12 publish EMTWwE9). F#I1x Dr.Cheng & High speed rail &
WD) BE DO T e ED Kaohsiung Veterans General Hospital
%31, Dr.Wei-Ning Chang @ Gait laboratory = &~ L F L7z (5
BHA4), BEREORITIHNT 27> CwaitixThh, BHEICEY
F—2 20 TI0HDA X7 T L, HEMOMT, 7v 7
v b OENT, BEOMN G EE B TLELRNEZES, HEE
FoCTFMICMoerTER LD ETLZ £ Dr
Chang D HLTAit i, FW 4 EEETNOAFTZ RN L Tw
1272&, WBIEININEVED EICH LT EESE S RS
Alix, ETOMETLZ(FHES6).

10 A 25 Hi3### TRkl E L, National Taiwan Universi-
ty Hospital ~NH2» % L72. ProfKen-Nan Kuo &% 23 [n] D A2
£12C Clubfoot perspective L LT, TiHEINTWE T, 00
ETFM O RETL 7. #HIZ Dr.Wang Ting-Ming D] § %
DDH (2%}9 % modified Ganz osteotomy & Dr.Wu Kuan-Wen D ¥
J19 % CP @ club foot ®FAiAsdE4TIrbiE L7z, ProfKuo &
WENOHRETHHEEAT FNAf A% SN TWET(HHET). Ganz
osteotomy IZBWTIIBEOYEZT TR L, BHEHONHLOEL
Maem#FA s FE L. 72, Chang Gung Memorial Hospital 122k
SNTWTEOHRMEELBRICLFMETBENWT A2 ENT
EFLABESY. HEAEIRLL VKO TW 2 EbHY, &
THROLLAZEZRVHL 9. I ProLKuo OFbk % HL 5
LELA(GRY). HFAERIEEFETHSINTVE LD, BE K
FRICIEWIZTHICE L T2 2 EXHIRITY. ProfKuo ®44k

e

BEH 4 Kaohsiung Veterans General
Hospital @ Gait laboratory

B ES5 Mot MHF ST
Dr.Chang &

BFEO6 fTMEREREDLISDLE
N OB

WCIIBAOETEMAMN &, Mg e o720, ProfKuo DB RZEETHNLNTFIZHEALLZY LTV
F L7 ZFOHOKIE, H#20720I12846123k 517 Dr.Cheng E HOER L, =HOBERIETT 4

F—FWniZExE L

10 H 26 Hix TOA @ 65
[a] annual meeting (&L
FLA(BEHEL). FLE¥Y
7= a VIZPERE TS,
FTRTOIELTAT A FA3E
ECTHoZ EDHRTH
D, FMBICLARYFL
7. NREEOXY ¥ 3 T

BEH7 7 KN4 27F % ProfKuo
W O E L 15 & £ < (/) & HUIE D Dr.Wang (W)

BEE ABEKRFOFMEHNTEA.
£iH 5 ProfKuo, %%, FRMJeA
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KPOS-TPOS-JPOA Exchange Fellowship ah[H7t

EdH Y FHATLZA, SCEF, DDH, ACL #H1,
CP, BEWFFRMENE, IG5 LI b 72 5 NE
TL7z. HEATIEHF Y A S5N7%\ Crossfire &9
TA4XR=bDXH Rty a3 T, modular neck
DRFIZOVTENENDOVGEP LD T LYY T —
vark, TOROERGHWASHNEIK) $ L7
ZFDOHDT 4 F—1F Prof Kuo ZJ¢F, Dr.Wang Zk
%, DrWu T3, HHGAE L ENIFFEHFERETY
TRREF LB 1D).

100 H27T Ho PR ix =iz, F#%1& Dr.
Cheng DET-EA BAET A ) AFEETE D, 7/
FHRENFEL TV L) TH)ICHLTHNEZRAL
THHwnFE Lz, COHRRBRICHN:, MELvIGBHTIcEaeRk
4033 m DU =TT x5, BEEDPLENDIZONEIOEZE
CCHETATZENTETT. ABETHARDOBROEMTSH Y,
ORI ZMDIEA > T FE Lz, SBIER LI 5 BEDS
BHIEZH)TYT. FETEEELELL, B3 KEty v %
o THGTBREVWNDLERNT, KoK ERIRBRELILAFT
EFT. MDY ¥ Y=Y DE) BYENROLIBNZBRIIET g1y 7oA 25
LEIZRKTLAZ(5HE12).

SROGEHIIE 1EME W) B TE < ok
HEME) IENTE, REXELKHZHRI T
ENRTET L. ABEOANOEBN B 2o 70%
2, BMTIERCIZHEIC 2 ) £ L2 BETOW
fEr, 3 —MIATE L, Bz A TnizlEn
Dr.Cheng \ZIZL X D IEKHH L EIFET. BBELZ VD
ERZZTESTAAOEES LSIRIL, 5L
bR ERTONIHEH-TBY 9.

RBEICZD L) AR E G52 TLEE VT LK
WRFEI R, AAEEGAR, nFZEERZREAE
BRZIIL®D &2 HARNBEENR =LA
12, CoOEBMEY LTOIDEHBL RIFET.

3

FE 12 MzEo)s
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SRR

HAINEAE TSR 2 B
T IR AAT

SO, HARERHEEFREOBRMTE L THANBEEAR FRHMEREHEG LT L
7. KBOHRITHIEO ZTHREL S TW22&E 7.

NRETEHVEL 2 &R & ORERRIY 22 B A 0 BRI T LR B C/NERE R 2 L,
RN OTEI LG R 2 BWICRE SN EBUMBROTR L o 2EHI L TT. BFIEH
FWASNEER Y 8 —OEREAZHREZ P OICIMENAEZ VELE L2, HERY4HIX
300 LA EDOBIMBETRENTH o722 L2 RHIATEY T, T A0 5L OXLHMITTH
BT, BRHELTEHSE TV W EBLEE S TIIIAE 6 D0 Fellowship % it L T W
9. TIYTERPLICRFEEZITAN, EBEZR EMEBoR#HeHoTEE L. Th
SORPIIITED AT O RN L FEORBIZINT ONENTLD L IHAPREVEEZ
TBYFET. ) —20%AMIE, oSSR CHARMEZRE L2 L2 RwE
T FREEOMBIEE MR L, ANRBEIEEZID % S F SF 2 MEICRED DY) 25 &
MHEICLTWVWE T,

DF Ao T, NEREIRAE 2D %  EINIRDLZE L 2 S FHETTH, 3EM
HAERAEIEINEBEEAR BN OB R TH L 2 L2 ZE L, &V oA T
R FBEOLEEZ T E— L LT, KAEREZENSEEE L TwnElneZErTnE
. F/, SHROEELIGEE L CGEMUOBED D ) 3. NEEEAFIOE ML &1
RSB B IEEMUIIATT R TTOT, RALCZOHMEERET2LENH L LEZ T
WET.

EILE—REIFHEZ I COPERMHEOREF TN EWE, & I E /NI
BEEZE D VT TN FIETYT. KRBOWKO T3 L B/ LET.

Pk 264512 H 25 H
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HANEBESFZS T 26 FEF 2 ARERER

B BF:20144 11 H 26 H(K)13:30~16: 30
& BV UVEEXRAS 2F Azur
HEE Kk (HHR), sE—RGEERE), WHIE — P, RBWEEC I,
& AREE BEERAAT, EAAIEE, SEEE, REE & TR i TGS, FIHEARKE,
B3R W(ES), ArvEs(ER SR, B GiaR)
REE KB 5L
(BRI )
[t 2 aE]
1. HERHE

KB L) BRI S, BEPH o7z BEAMUICE L TR FIHS
2. FIMEZIZONT
(1) % 25 MRS IT OV T

B REE(TREILEDEBLLROBENE E)SELOMENH 7. 7—<F, HANEEES
pa—tofk L HEt— <
HEISSIRDL : Y RY T L 1248, NANVTF A Ahy va v 358, FHELy Y ay THE I
76 78, Fellowship BIf:5 8, “NVF Ly ¥ —2 &7 74 5 18, EXRRX Y —17 8, KA ¥ — 162,
KB & N2 7B 274 OISHED B - 72.

11 H 29 B () MR 8 R EA MG M 22kt ZRB 3 BT, 9 30~11 @ 30 JEBIMGT 2, 13
00~17:10, EHFERNBHED7-0D 1 3 F— G 46 4 IR NEEEARIR— 2 v 7 2 — 238 %)
DI NG Z LG Sz,

(2) 55 26 IR X 12D W T

826 NP RARRTHHWEKRMFERED SMEOHIADD - 72, BERFHILBIZOFH IO b & #fiHT
H5. FLLBHEETTIERAH O THREBIfE S 1 b T2

FexR[FELDORE HAOKRKIT, KMIZ2015412 H 4 H (%), 5H (L) RE, ERIIER
REHTTFEIN TV S,

12 7 5 B (1) % 27 Il B ARETEHF =55 R BT 7e & (&K - B Al ERFEEAR) 12 H
6 H (H) %5 14 I HAZLL I B REM 78 (&K - MEBA MR 2 &b k) 20 S s.

3. HEHGE
HILEIHFEE X ) UTOHER D 72, ZEBIIOVTIIHAZE DL VNBREAENL SAHLDL, I
FELY BRI E RoTe.
(1)20144E 11 B 17 HAEOSKHBILU TO LB ) TH 5.
KHL162 %, RHAY, HWERBA04, UHaH 254, IAST3AMEERAET), BRH 24,
SAEEPS S R 44 RE— A ESE, PEWESGERE, Bk TaH BhREaR)
(2) JE&HRIZ G- H (BN X B E4E) T D54 Th b Z L s hiz.
B3 WOAE, VEILANITISEAE, BRAYIBHESE AR, BUNTEEMEAE, T B
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(3)HF % - KHEZH KO MBIHEI I S,
4. —fEEHE - TEE
EILEIBLS R X ) #iE 3D o 72
26 AEPEPEIZOWT R AT300 44, 9 B 2 FEKARME AT 100 44 & S\
SRR RAWEEE X DA LT b5, AN 10 AfEDTh 5720, it L2sEIicEb T Q2 oS
L& 7 %) RAFFEICHR DL & 72 5.
T TRIZOWT ¢ EBLBIE 2O W TR EF X 1) FsH - 72,
FERIEET 25 40 T ZFF L L7272, EBBEO PRSI L 72 - 7.
26 AEPEIRSE - 2T FETFRRIIHFALSH I Y RE I N,
5. WHMEAAFHRE - PER
SHE LY HEND o 7.
FHRHTRTHPAELD, BITHMHOLGEESESHBRL TS, ke LTIy X4+ v oS 3,000
% d )4 LT % (— 5000 ) % E 2T TH 5.
W] 22 ML © BISRCTRSGE MR TT & 250 2 28¥h (RIERIE O 25513 4R = 20152 X 1
TR DT, FRPETE R, MOfM L L THEAY 2 &2 i)
WHE B 26 R RERER - 27 R THRIIER LB Y KR I /.
6. Z DM Fellowship #4 D &5
EILEIFRE R SRR EEH (7 20— v TREIES) O 26 FRERAE - 27T FETPREVHE SN, i
ZF ) KGRI N7z,
7. BEEHAWE
(1) EBEZR R &
JIMZRELY, BMEEBRPROTE, 7ou—Yy 7OERK, FELLEICOWTHREDNS - 7.
APOA Paediatr Ortho Travelling fellowship : &AL EN T 1 V¥, ¥4 i L7,
AHEFE D Fellowship program 1, LFTOFELE o TW5.
1) Asian fellowship
LeokLim Lau(Singapore) &R 2 EQEHRE Y & —
Yong Yang(China)  KBURFL R FARIERRAER £ > 8 —
Vikas Trivedi(India) &\ H/NRIREERR G v & —
2) Matsuo fellowship
2014 Mohamed Elkhosousy (Egypt) 2014.114~26 FIRHGE, (SR S IEER Y~ ¥ —
2015 7xu—% 2 KT TAEH, BUEISEE2 4.
3)Iwamoto-Fujii Ambassador
BRI CRIOT VAR A EFER 2~ 4 —) 4 ¥ 2 BSCOS  (2015.2.28-3.21) Al ¥ 7.
4) Yamamuro-Ogihara fellowship
Siddhartha Sharma (India) JPOA A4 AT RIS T-3EIR 2 &b be, B RENEL v & — 23T 2.
5)KPOS-TPOS-JPOA exchange fellowship
Bl 25 &SNS A4 (BT 37K 27) 28 KPOS 12 (2014.5.25~31) Jki S 7.
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TPOS #%*5 Chih-Chien Wang (National Defence Medical Center) AS&ERTI V. 2 &3 ikt % 3.
Q) EEWMMBEEAES

SHFHELY, 21 MEFE(PYR)GPBEEIIOVTERENH -7, 20144E8 A 23 H (L), 24 H (H) &4
KT I AEFE > 7 — TRt s, ZIMER 77 % (RE 8%, FERE29%) ) by Xk v BN
56 4 CThHoTz. BMEVNTFELD 30 4ZEDLRL, REDMEFEIZEMRTE h o7z, LN TIENEFR &
R0, BEEZWON Y X4 ¥ OMOZE - 30 - 2P TalT I Lilhoate. F2, ¥
YRV N THE O 2 BV 72720 8LE R TP oY, Tu s 7 ALK TL MO NBENE o720
T, BB P DX 72058 SR P 2 BANKRE L Lol GMEKRGEDRP PO Lh 72120
Phb oY, KiRGRTE ko7

55 22 Ml B 2= (o) lfiE 2313 2015 45 8 H 29 H (1), 30 H (H) I KIEE IR kN ath A4t (R,
EHEY) CHEFETH L. Ny A 3R BT 256, FRMUMAHENINKREL2-TBY, JH§)
DY Jesbd b MEIAT ) LEPH LD T, SHIEIEOVLED R WANFIZ Lz, ST 27 42 HIZ
BORVEELZVOT, TENIMATERF ZEZMEVARLEHRL TBE 2w, SR
TERWVWE ZOTIC, FALKRFEEIIE RN (RS ah) 2k L.

bt MBZBREIZATET, ZEDIEBX I LHERZE 2 SBTEAEE (SR &b Bt
Yy —hRINEBE k)~ RALIXiEdt MEED> S ®%ES TS H (ER T 7mbt) ~22H3 %
B)INVFEry—A¥F 4 RAS

RIFEEREL Y, ERUEBRBEESHASEZS ERRATICOWTHEDRD - 72, HARERIVE R SRS
fiix - ANRIEBE - B B R 7 & 1987 Mgk g L L, P 2547 AICT v — N EREBIA — F
kAt L7z, 788 Mk GR%EZE 39.7%) 20 & 1336 SEF D IEHZ THE, FHHERODVWEAN LV & —duls
EBRD) TN 2 To T, SO TREBESE? SRR EZRE I NSL TE.

ROWIET —< I LT, XTI EZRRZHE LB T2 TETH 2.
DMmEZREELRERELD)

HINEZHE LD, BBEEOFETIRN - HEFHOMITIRR % EIZoWTHE VD - 7-.

TR DO EFLIE, BSOS 225 2 55 5 =ZFARICEBITL TW 5.
5522 2 513 282 X— T 20131225 I2FIT S Tz

NZEE, 23 MIZEA4E S SRV E FEOBEDO T L, 23 MFEmL 41 M, HFEIF—1#,
H ¥ Aram S 1 fC, HIVEE IR 2248544 M (BlaAA), 1,260 &, Hiffi 1 61,785 M Tdh - 7-.

85234 1 513 264 X— T, 2014925 IIHAT SN NAIEE 23 G ERER L 8 M, S 24 WIFE K
325 M, &5 22 I DART o5 2am S 1 M, B R ARam S 1 6 #i, Fellow ship 5FIEC 3 #i T, HIMEE T
#H 214 77 530 M (BiaA&), 1,240 5, HAM 15 1,726 I TH - 7-.

FIRISHEZE I PDF 2SR CAFTE L L) 10572720, TEROFIRIY (ZBEIE L7228, HEH
WIFSEE TR L7z, FURIMAGES REHIX 64,250 1 TH - 7-.

4=V BB 2 5 BEEEE, ERD 1= ¥20000 20 5 FEE 5 TR L T 8,000 FI~JR4H L 7225,
ARG DFRAFIL 214,500 FITH - 72,
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