INSEDEMSBESE CHTE P &
Tty FOESEIC LB ERASREE

Investigation of bone healing rate with three types of braces for

elementary school children with lumbar spondylolysis

SHER YL RS [ M2
KRG *3, M e

F — « 77— F : bone healing rate, brace therapy, Spondylolysis

Bie, RHARD WD BEE

(BER) (HW) BEMOMEHESEERED 5 B/EEIFRAEIME N L W) HEARL VA, ZoHBICH
WA Ity b ERERG LS R, 22 TONFEOBHESEHED 2V v FRlOBERARE
TAA L7z b4 & i) W53 4kl T 2012 4F 4 A ~2019 4F 1 A IZHEHE - BERE & 320 S 72/ 39
ZDHE, 74U —=T v THETETORMIPBITRETH 7232851 2T L7z, ¥—A»1:2012
E4A~20154E 3 i34 h U8 » ) Hkavty b, ¥ —X V11201544 A~12 i &H
(13418 »7F) Mtk a vty b, ¥ — X ¥ 1 : 2016 4 1 H~2019 48 1 1346 (15 4 25 » ) 2%
WMk vty PEMEHL, BRI TRIHMITEEEREZ I L 72, (R EZE) FRAFE, itz
Wty FAS25%, PPV Y FAS56%, Wk LRy FAST6% Tho7m Fo, WLy M
By bR LA BEICERAEDEC (p=0003), Moty M EPmtEavty b, Pk
Ity PEREIVE Y PO 2RERICIIEBEENRD SN o7z, /NG A O BEHE S B (T 5 AR
B1A3% L, WAEME B HED GRSV E ENT WS 720, ZOHEBIIZEE D2V E v b OfiiH
LT LWEEZ 5. (i) A% Big /A oM S EE D2 BF I v Y P F

L.

[EU®IC

BRI BT % EHE D BERE (X A R — V{8 2 &
WX, JHEHERET SR R R [l e A b LA
MY IRENDEZ LICX > TELLEHEITH
). FOLELLFHPEECRAETLIESNRTVS
7%, Fredrickson 512X 5 &, 6BD 44% 123
FAET L2 ENbhroTWS, T2, gL b
A DHE D HERE 21X R % 2D ), ANFE
I ENCFEAE T RS , WBREICIE T TS
BRI 22 5> TV BREFINZ W LR, B

LT REERAB N T =2 3 i
RSN E eV WP E S 24 0t

T RRAR B A FE B RS
QR T EERIE AR

Corresponding author : 3¢ # (info@kic-ssc.com)

430 BARERR XK — VEFREE

7 HESE (Spina bifida occulta @ BLF, SBO) %3z
DIEDOEBEIE L, HEL LTHREAELHKY
LI TV ST,

J B O BEME 53 BERE DRI BV TS, 2EHHR
P X A REERIE R HETH 20 e
A D JBERE S HERE D BFEEIZ B L Tid % < o
BHY, Eoanty MEMHEHLTDH OO
S BEIE T H I A BAIF 2 AR S LT w
B L L, ANRA O EERE IS LTI,
Z OB DV % S0 5 b FH—OWEHE» D TNV
Yy NS Z OB A E Y G L7213 7%
W, FIT, AREFEIZBWTIE, HBRICBIF SN
P DEHESEEEREDO IV Y N ORBIZ X B
FRAH L MG L, /NEE OB BEE O
WIZEDaANty FEHCDEDODESHER) DD
EHEITAZEZHBE L.

Vol. 32 No. 3, 2024.



INFEDEMABERE LN T2 Ity NOBEICL 3 BHEARALE

K1 HREODAR

=21 =21 Y—Z 1

KHEanvty b EFEPEa VLY b WEI vy b

L] 2012/4 ~ 2015/3  2015/4 ~ 2015/12  2016/1 ~ 2019/1
g (%) 4 13 15
W (%) 4 5 10
Frisl (%) 0 8 5
S B BB (4 D) 8 18 25
B Lt (B 4: 8:5 12:3
By la-# 2 0 1
. _— Ta % 2 8 6
‘TR Tb % 0 3 8
HEITH O® 2 3 7
FORW A 2 4 3
FHyiam e (H) 169.7 154.3 1656

WE B LU E i A CHEfT L 72,

1. W&R

RIS T 2012 4E 4 H~20194 1 HiZ, MRI B
L O CT WA & 0 JEMES BT & BT S 7/
HEIIRH A THoT. ZDHH, 740—T
THT E TROE OB AT EETH - 72 32 %4 51 #
it (1 24 %4, ZPER %4, “PI94EH 104+ 14 5%)
ZIRANGRE LTHRE 2772 (K1), 4B, &
XHRFEHIAR— VB & FEHE LT/ AAFZEIE
NV UXREERET LTI 7.

2. BHESBEDZMAEL AEICEALT

WIS 1 B X M A O 212 MRI Beds
TAZ ) == 7 %47\, STIR I T REAMERE &
ZEHE I R USSR 5D b DRk L
L, BT ROH 25D LT CT itz -
72, BEMESBEE O TR B R IRWH R 2 R 1T L7
CT/r#" L, MRI DRt oA EZEML7:5
DI EL72(R1). %5 MRIL TR LA
HY CTHILEFEZRDbOZ-HEL, ThzezdHA
TAEGHEZ la®l, IbME L gamiiz
R BRETE TR & U7z, FEAE S BiEE 9w 1
la- 2 e, Tafle Ib B AP0, 118 % 4T
1, MRI TR ERT R 7w TIT R 2 K & L 7-.
BB, BB X ERIIET ADEHT- 72

IVt MIBER & ABREDAMIER L, #
HUMIZEfEE Ok 22 iR L, 2HH
D CT MAIIMERE O 2STH L L TH 5 4 38D

HARRRKX R —YEFSEE :

JEHE S BERE DB A O EFE, CTIZBWTH
HESE D BT I L O HEEATE S A,
F7213 CT IZBWTHHEER D A X 1
EELCLEIZR-72b D, TP WIRIC Ta Y
DEDPAETHALYE L7z, 2HH® CT
FIZBWTHESPEON o 728/1THIC
3~6 7 HIZ3MHD CT Mits 27 L7z, 3
HoO CTRETHHRAVHEONL Do 72 E1X
G W L7z, BRIIMETREGSELON:
R, IR G MW LR RETEL, 2
Ve b ZORNETERT AL HIM— L7
(F&1).

3. ®EtH&E

SR BRI THRAMEITHAEL, MMEED
JEEHE 3 BESE DRI AWz a vy MO A
e Lz, B, O L DB &%)
o - AT - KRB ORI 2 a vk y M
OFWEFERER U 2, WEe - A e
SF7zanvty MNOBEEEREEN L.

BRFHWavEey ML, BEavey b
U<y At~y 7 A0V b me3®, PEYE
anvty b TATFTHBEBIAL T L =X
RS®, ®WiEanty b 175 XF v 7 BEAHERF
EFER L L7z (B2). WEHESBEE DBHC S
Ity POEYATIE, BRSO VRIS
rToTE&TH—»alty NEMHLE ¥—X
Y 1:201244 H~20154 3 H o Wim k&6 (4

Vol. 32 No. 3, 2024. 431



CT »¥& la—%Y la &Y Ib %Y [l g2l
R HA EBDEA

RRBE | FREL
KTHR | FREL
p | a g L |FRIFCHOT |ERBRC VT | s < | EEEE <
ARBORE | MRSV \Gzin 1/2 58 | RES 1/2 k| BRESTE | BRENE(L
ot T w2 TR
M1 BEAMEDCTHE (X84 £Y3IA)
gLy b F@EEILEY b

VNS
<y T ANIL b me3®

TV TRt s " Y
4 h7L—Z-RS® BAHEEERE

mEILtEY b

vJ

2 EMSBEOREICAVEIEEOINLEY b

%8 i) MMty MLz HEE
¥ 1697 HCTH 72, ¥ — X > 11 2015 4F
4 H~20154E 12 0 o ] i 1k & 6 (134418 »
) 2P avey MR L. BRI
143 HTH o720 ¥ — X VI : 2016 4E 1
H~2019 4£ 1 H OIEZ46] (154 25 » ) %
MrEa vty SRR L7z HEIHRIE TS 165.6
HTho72 (F1).

AT MGET 1L, Fisher OIEMEMEHRMIEIZ T
Ve y MOFEERDE RIS an
v MHlOBEEROE, WG - FEeic g

432 BARERR AR — VEFREE

Zzanvty MNIlOBEEEOELZ LKL, AHEK
HDOREDTIKIZNZTA T ViR BT
1Z SPSS verld. 2 H\7z.

B/ R

AN D EME S BIEE O RHRICH Wz 3 vk v b
DB L OFREELRELIER, V-
IotEanty FEEICBWTIEZS » it 2 » it
(25%) DBHA L. ¥ — X I oLtk v
oy MEEICBWTIZ 18 #FH 10 # F (56%) 7%
AL, YAVl ofEaLvey FEICE

Vol. 32 No. 3, 2024.



INFEDEMABERE LN T2 Ity NOBEICL 3 BHEARALE

*®2 BEAE
A S| -2 1 =2 100
wEavtey b HHEI VR b WEavty b
Gk T 8 » it 18 » 25 7 it

aaIrE ()

2/8 2t (25%)

10/18 #» i (56%) 19/25 # i (76%)

SRS 2 T ()

A -

2/4 » it (50%)

9/11 » i (82%) 13/15 # 7 (87%)

TEAT 0/2 77 (0%) 1/3 #Hr (33%) 5/7 »HT (71%)
R 0/2 » i (0%) 0/4 » i (0%) 173 » HF (33%)

FEEME A » T ()

T 2/8 » 7 (25%)

3/10 » [ (30%) 14/20 5/ (70%)

Fr FMEL L

7/8 # I (88%) 5/5 # Bt (100%)

WU 25 BT H 19 7 I (76%) 23E A L7z (R
2). ¥/, Aty FOMEI L OERAEDE
B L CHERH 2B 24T - 72858, ko v
oy MEEHEEILVEY MO 2HERMOBREE
WA EZAEDRD bz (p=0003). kI vty b
BEE PR Ve MEEO 2 BER (p=0.07) &, P
@ﬁzwkybﬁk@ﬁJkaFﬁ®2ﬁﬁ
(p=039) DFBAFICIIARELEIBD LML D>

7z.

WA, B L - AT - R oI
ST anty MIOBESEY KR L 7R
O LTI, vy MIZ 4 2 BT
27t (50%), PHEYEI VXY PRI 11 2 Frep
9% (82%), Witka vt v FEEIZ15 » Fih
13 71 (87%) TH-7z (R2). et o
FEg, WtEavty MEEEEE VR Y MO
2 BER (p=052), “PHEMEI VL MEEE YDV
v MED 2B (p=057), ®Marvty ML
vty MO 2 B (p=018) DWW IR
BBV TOHEARICHEEZRO LN h >
7o EATITCIE, M Ea vy REEIZ 2 A0 2
At (0%), FmtEanvty PEEE 3 T 1 »
(33%), MEtEa vty NEEIZT 2 5w T
(71%) DEHERTH - 72 (R 2). HitFmHE

OFER, WM vy ML P aVE Y M
O 2 B (p=050), FvEI vy ML
Wty MEO 2 BERH (p=1.00), kI vty M
EWPEanv -ty MO 2 B (p=0.17) DWIhD
HECBWTHBRARICFELEIROONE
Motz #RMTIE, wEa vy N2 2P
FOo A (0%), BRI vty NEECIE4 » T

BARERR X R —VEFREE

O » T (0%), Atk vty FEETIE 3 » i
1L #Fr (33%) OFWERTH-72 (R2). Hal
FHRET OFER, Bk vty PSRRI
v MEO 28R (p=1.00), PV Ly M
CHREE IV MEEO 2 BER (p=050), kML
oy MELEEI VR Y FEEO 2 B (p=067) D
WINOBICBWTHERAEICHBEAITRED
LN h o7z,

F 72, Wl - B EElic gz a vty plo
FRWAFZ IR UL, Wik, kikanr
oy MEEIZS 2 HTH 2 2 BT (25%), PREYE v
oy M 10 # TR 3 4 T (30%), kv &
MEEE 20 2 P 14 2 BT (7T0%) TH - 72 (F 2).
AT AIME ORGSR, BT vty ML PRI
Ity MO 2 BER (p=1.00), PRI VLY
MR TV MEEO 2 BER (p=0.06), #kik:
Nty MEEEEILVE Y FEEO 2BER (p=
004) OVWTHOBEMIZBVWTHBRERICAEE
IO N h oz FFITi, it vty
MEEEEMEZL, PEEI Ve Y MHIZ8 2T
F7 2P (88%), Mtk Vv PEEES » T
52 F1 (100%) OFEEFRTH-72 (F2). il
%%ﬁ%wﬁ%.iﬁﬁnwkybﬁa@ﬁnw
oy MEDO 2HHOFEERICHFEETRO LN
ol (p=095).

Z ¥

15 1 0 A 43 BffiE D 3 B s o v T, [l —
DG H DR BFHLE O K & 1T - 723 13K 4 ©
WL 2 72#ipHCTlx %2\, Fujimoto &1, =RkJT
BYVEMRAT 2 - CREME T V2 » b - 2RRiEa L

Vol. 32 No. 3, 2024. 433



R’ E

ty b F—xrvarky b -#PEarkey b
Ity FIEREEROMM - i - BhE - HiEO
WO RBEREZ L TWh. oS, Yo
Wl ey MEEHTICBWTELHBIL, o
vty MR U 7 N O By 7 3R A3,
EFICBNCELHBEIL, F—xrartky

MR T BT < HlE) 3 2 &l L 722
JE A 53 BERE D AR IE, BIETZSEE A~ O %
e AR & S BS- LTwWab 2 & I3EmoFisE
ThY, TOLEHLLOHANDS B HlB)§ 2 ik
Ity MIEENTRBENLTV S, SH0D
Fax OEWAEOEFRILZ O Fujimoto & D I
WiZez K LCB Y, ®ikavty PREEAEIC
FRERPEPo72EER D, B, PHtkaL
Loy M BPET VR PRI R B RE LS
Lo THRLEBHERE ST,

I D BEHE 43 BESE O R B IZ D W T Sakai &
i, L5 2%, #ERMTRR IS Z L%, SBO
EFHLTWAIENLWEHELTWA. S
b, R OEHE S EEE X B WSO W 22 B TR
M TITHBBEEIC R > TV A BI08% L, FEE
ZIHETLZERNZEITVDL I ENRSVEREL
TWaY, F72, #H 51 SBO 04 BF 13 M5B
JEOFWAEEZET EELEHMELTVEY, D
F 0, NP OEMEEEE RSN, R
EMETTL2ENEET 5720, XD EECTHE
XIS EN L e B

o5 1 3 D JEEAE 73 BESE D T 53V 72 i A R
B LT, Fujii 1, 7~17 ik BEHE S BlEiE B2
LT, ¥—Aralty bERIK3 » HiZsH
LCHEBEAT - 72/ R, Bl F I8
62%, HEATHIHH 9%, HEHEWIDI0% TH -7z L3k
1728, Sairyo 51, 18 ik Al o JEAE /3B iE
WCHRLT, fEavey vEEHL, AR—IG
B eIk LR, Bl a3 mA% 94%, AT
1 MRI IS CTRAE 5 3HIBA D - 72556 5% 64%,
D 27%, #RMA0% Tho7- L
7200 L L, ANFEACIRE U 7 BB 55 BiEiE o0 9 1]
AT EEERICEL TR E L oWt d
v, RENE B O JEME S BEE 10 IS A K=
A FERZHWTHEEZITV, 9IAY875%,
HEATHIAI571% DFRERTH o7z EFL T
W5, Sakai B, 6~12 %O MEHE S EEEBE 1S
LT, Eavtey s EHOTHEEZITY, )
1173 93.8%, HATHIAT800% DHEEAHETH - 72

434 BARERR AR — VEFREE

EHEE LT AW, 4l 4 OO HT
TeBHAEREIBEOHE LY BRREHE o
7o BRI AR ENC BB O % & THA =
R LD THLERDND. 72, #@Eo
W IR TR OWREE 2V E LTWw
B 0%, /NEEOIEMEDHERE TR R TH-TDH
FHAE LB AN 720, KEMEED S
WEEEZHNT LI LRERVEDHLLEEZL. »
TS X, M EEE O IIASHEIT T A 13 L
Oavty MEFHLTOEEAFIMETFTLTY
7. LaL, MEarty MEEPEMEILE Y

MED 2 BB RERICHEAEPRD L%
Molzlzd, BHOPMEMHICES TldEbE LD
ey brEMHLTHIwEREDLNRSE. SHD
Fx DA TITEO KA 72 L, WIS H T 728
WARICABEITRD LN LD o758, ML
oy MEPBFEAFIIEVEINICH /2 F i,
HEATH - R BVW T3t ave Yy N TERE
GLBNEED SN Ghrolztzd, kavty
FNefHT 5 LI EEEZ D, INEAOEHE
SHHEXEEA Lo 22, SHEC DIEICE
TTMERERVPFNE V) REILEZLE, Y
T AE LTI SN TV RV, R D IE
FHiOHW THIBIFRO W V2 Y b 2
FTHIENEFLWEEZS.

WRE - B ABnc s 7zanty blogEs
I, MMM EAEREIIED DN 0o 727,
WG - BBl E B0, Ve Y MBS D
B o 7z FRICHEIC BV TIE, Iy
MEOEA R <, MENIR L Tidkk =
ey FPEMEHTRETRAVWEEZ S, KR
KBV vey vV E Y b
HogEaERIIRELEIRDODON o272
W, Ebooanty FEFHLTDIWEEZ
5.

DI L4855 2 & /NFA O JEME 5 BlERE O %€ HF
ECIIEEav ey NEHT S I LI BEN
T 5705, A &R A B 356 11
PEanvty FoOFHBMRE LT Lwrd Lk
Y

SRIOFZROBRA L LTiX, Ity Mol
V2 & o THEGT L7 WEI 2858 722 2 25 \ 28 Wil
EVRHoMREEE R ETE RV, 72, NEAE
DNEMEEEE L Z D 2 DIEEAA R L, Shlo
7T 3EENIZBWT S, TEHEDBEE O

Vol. 32 No. 3, 2024.



INFEDEMABERE LN T2 Ity NOBEICL 3 BHEARALE

& - W ORERCEIA, el - T DR E A
SBO O #: % AL L CTRERT 2479 & & A5 3
Thotz. T MEEOBEHEEREOBLE S
HIEHEL D CT AT HRETH B2, CT
WA AR OB £ TIRAGEICES 2o
7z.

#

Wi % 255 L 7o /INF A o JEME 53 BEE E 32 44
51 A& RIS, Ity MIOFEERE L
FRIC TR A 1) A ZERAT L HEBRET L 72,

1. BREEEI, Earvty VTS i
2 HF (25%), FfErEavty NEETI8 » T
10 3 (56%), HWPEa Vv NEEIZ25 # A
19 7t (76%) ToHo7-.

2. Wik vy MEE®RE I VR Y MRS
LTHEBIZEEGR S, Pka vty M
citEan -ty bEE, VR M EEE R
Nty MEOMICIIARENRDONL -
7z.

3. INFA DM EEE BB OFA T HIEY
BEICBWTIE, fitkavty FEEHTLZ &
DWEFE L,

FlZEMER

ARESCZBM L, BRSNS FIREMIE 2 L.

&R

- =#& ®JY : Conceptualization, Date curation, For-
mal analysis, Investigation, Visualization, Writing-original
draft

- ify 23 : Date curation, Investigation

- [H JEA:ER - Date curation, Investigation

- KB HKi#l : Methodology, Supervision

- <R

administration, Supervision, Writing-original draft

# : Conceptualization, Methodology, Project

X &

1) Sairyo K, Katoh S, Terai T, et al. Spondylolysis
fracture angle in children and adolescents on CT
indicates the facture producing force vector: A
biomechanical rationale. J. Spine Surg. 2005; 1: 1-6.

2) Fredrickson BE, Baker D, McHolick W], et al. The

HARRRKX R —YEFSEE :

10)

11)

12)

13)

14)

natural history of spondylolysis and spondylolisthe-
sis. ] Bone Joint Surg Am. 1984; 66: 699-707.

Sakai T, Goda Y, Tezuka F, et al. Characteristics of
lumbar spondylolysis in elementary school age chil-
dren. Eur Spine J. 2016; 25: 602-606.

MW NFEOMERE M £ OR B L B
% FHERRE Y v — )b, 2021; 34:17-23.
B, RAIER, SRR, . FEH o2
JEEHE 53 BEE DERL. HER AR — Y RFEE. 2018; 26:
115-119.

HH M R B O R & . H
2. 2003;9: 15-22.

Sairyo K, Sakai T, Yasui N, et al. Conservative
treatment for pediatric lumbar spondylolysis to
achieve bone healing using a hard brace: what type
and how long? ] Neurosurg Spine. 2012; 16: 610-614.
Fujii K, Katoh K, Sairyo K, et al. Union of defects in
the pars interaricularis of the lumbar spine in chil-
dren and adolescents. ] Bone Joint Surg Br. 2004;
86: 225-231.

Fujimoto Y, Sakai T, Sairyo K, et al. What type of
orthosis is optimal for conservative treatment of
lumbar spondylolysis?: A biomechanical analysis.
Spine Surg Relat Res. 2019; 4: 74-80.

WA, RATIEARS, ZHEREAC, Ml NEMESBEE O
AL & AR 0 Tk O Bk, £ oAk e
TRAICKITTRE DR -V R&RE. 2020;
40: 359-363.

Sairyo K, Katoh S, Ikata T, et al. Development of
spondylolytic olisthesis in adolescents. Spine J.
2001; 1: 171-175.

FRILISE, AR, RPPIERN, Ml S~ oMM
SrHEE. BEES AR — v ELEE 2016; 36: 8-11.
Sakai T, Tezuka F, Yamashita K, et al. Conserva-
tive treatment for bony healing in pediatric lumbar
spondylolysis. Spine J. 2017; 42: E716-E720.
WA, JRMIER, HOR, . HAE O
53 BEE LS B30T B TR B 2 ik D 4 i S I 4 o
WA T E— HBAR— VRS
i 2019; 27: 34-39.

(%A 12022 4E 12 H 31 H, ZH 1 202444 H 2 1)

Vol. 32 No. 3, 2024. 435



R’ E

Investigation of bone healing rate with three types of braces for
elementary school children with lumbar spondylolysis

Mitsuhashi, A.*!, Nakamura, T.*', Okachi, K.**
Ohtori, S.**, Terakado, A.**

*! Department of Rehabilitation, Kitachiba Orthopeadic Clinic

*2 Sapporo Atsubetsu-dori Orthopeadic Clinic

** Department of Orthopeadic Surgery, Graduate School of Medicine, Chiba University
* Kitachiba Orthopeadic Clinic

Key words: bone healing rate, brace therapy, Spondylolysis

(Abstract) (Introduction) Although elementary school children with lumbar spondylolysis are often reported to
have a low rate of bone healing, there is no consensus on the type of brace used for its treatment. Therefore, we in-
vestigated the bone healing rate in elementary school children with lumbar spondylolysis using different types of
braces.

(Methods) Of the 39 elementary school students diagnosed with lumbar spondylolysis, 32 (51 sites) who were
traceable to the end of the follow-up were included. The patients used following 3 types of braces: soft braces (8
sites), semi-rigid braces (18 sites), and rigid braces (25 sites). Bone healing rate were compared retrospectively us-
ing the medical records.

(Results and Discussion) The bone healing rate for the soft braces, semi-rigid braces, and rigid braces were 25%,
56%, and 76%, respectively. The bone healing rate was significantly higher with the rigid brace compared with the
soft braces (p=0.003). There was no significant difference in the bone healing rate between the two groups of soft
and semi-rigid braces and semi-rigid and rigid braces. In conclusions, rigid brace should be used in the treatment
of lumbar spondylolysis in elementary school children aiming for bone healing.
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