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Clinical Application of Halo Apparatus
joon Wha Jeung, M.D. Yong Koo Lee, M.D, and Kwang Yoon See, M.D.
Department of Orthopedic Surgery, Paitk Hospital, inje Medicel Coltege, Seoul, Korea

Ten cases of unstable spine were treated with various surgical procedures under control of ‘Halo’

apparatus and following results were obtained.

1. Six cases of unstable cervical spine were treated with Halo apparatus and were able to obtalnv solid

fusion for permanent stability.

2. Three cases of tuberculous kyphosis were corrected with halo-pelvic hoop on, and were able to obtain
mean correction angle of 42° (65%) with little danger.

3. With halo on, staged operations such as anterior and posterior osteotomy, gradual distraction, anterior
and posterior fusion of the spine for correcting deformity were carried out securely.

4. Average duration of halo application was eight weeks, no more twelve weeks, and there was no irrever-

sible complication with halo apparatus per se.
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34, s Wy e Tf FOoE Y29 Ay ¥
T 7Y 4F B2 AN shaisle] FHE Y49
49 dH4E ¥A =, YAdesy FTFHeR o
o dBAE YA 9% W) Yasich FA¥G
Yo AN 4EA 2o o] oA Aol Y4
Hq A& Y937 98 Yo e, Halter 39
4 %% A4 Al Vinke, Crutchfield 59 SA¥
Ad€ 53 A3 24, F¥ 9 TR M3 1Y, 2E
71 B Y A YEe) ol ESa e, 2 Fad4,
WHol4d, A4 ¥ A P2 Fo gL TAY] Y&
AL A9 Adolrd. 19594 Los Angeles®] Ra-
ncho Los Amigos <A Perry ¢} Nickel2.$2.& bo-
dy cast o] 2% skull halo(Fig.1-a)¥% M&°
2 mckEle] A A3 aYA o], UMY A
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T4 94 = A Ade] s, g
Ay WG zAYNoR A A5 o] sy
o, #ftel Rag B0y aYeor YHFE &
HAR 4 o], MY hE ojd THYUcC} 44
Yydd pasidc. $AY halo A& 21 24y
o] #isg ey, o] AAQY ML nP Yo 4
I Y, 227, iy Adg §F oA Wie] A=
sglalnl, 2 2PN f2 Peje] AR U, ¥
8 $adtsl a2y Wy a4+ halo Aaw)
L2 2 A An4 8lo] v FPe] =i,
19703 [llinois 8] Dewald $ Ray3'& £AY th-
readed rod § A¥ YYoe F3A713 o] F pel-
vic-hoopol A #t= 4509 turn buckle upright
bar £ skull halo % <A Azl halo hoop 2| (Fig.
1-b) ¥ 24, 22 N4 3UPY WA o) 4% v}
2 23 37 wA st Fgs WMYE B 2P
4 AA8% vEHAE 19719 F 29 Hodgson,
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Fig.1-a. Halo traction apparatus.
1. head ring, 2. traction rods, 3. ho-

rizontal adjustabl‘e sleeves, 4. fricti- Fig. 1-c. Hong kong type of Halo-pelvic appa-
on blocks, 5. main support rods, 6. ratus(Hodgson, A. R. et al, J.B.J.S.
mounting bracket, 7. plaster body ca- 53.8: 218, 1971)

st(V.L. Nickel et al, J.B.J.S. 50-A: B

1401, 1968) (Fig.1-c) H3 Wy Aol o] &, 2 AH4E 2%

o, F43E 3o R EaAsE e JeHe
2 oudg ¥ ohiel, A3l Bkl Aol £4¢ Fo
g S5 E skAE & Yok 19723 A A}
9] o]t 10,1V k& AFLL wje} 2 34 49
screw & Ftel A Zo AMIstm(Fig. 1-d) oldl

Fig. 1-b. Illinois type of Halo-hoop apparatus
(R.L.Dewald et al, J.B.J.S- 52-A:
234, 1970)

OBrien, Yau” 5% 2% F<43¢ anterior su- Fig. 1-d. Pelvic screws were fixed along the
iliac crest with pelvic hoop in Chi-

perior iliac spinecl A posterior superior il
ba type of Halo-pelvic apparatus.

ac spine 2.2 347132 pelvic hoop ol _ 34 3o
— 782 — KBRBEARSHLE F15% B4



g oldT-ARE

hoop & A #+ WHo(Fig.1-e) 39 &4 9
Wy Yol o8 vk, Fwpwl A7 £49 Aol o
o] AnY THYE & 4 e Aol A€ 23
#9l ck(Fig. 1-f). '

g 1976 124958 1979 5YAA] AA
ozl et ¥4 Wby Yo, 1069 ¥F £
48 WY A olxt9 halo pelvic appara-
tus & Dewald &) halo vest apparatus(Fig.1-g)
B AHEitd $2 A3E doole Y A gl B
st vholsh,

I S # 4

EE Jol4 2E vig o], 3 1068 $AF 9
44 A23 QYT 4ed, TT AAEE UYL
A2y AU4 42 W Aolde] Z 144 oA,
A94 Yagoz At 43 FU5Y AW 4ol
ol3ich(Table 1). A3% 4 ¥F 4o 3 2014
halo vest brace & A+§#3l3x, 2 8 7olel4 ha-
lo pelvic hoop & 4h&8tl2H, A3l el A Fig. 1-e. Chiba type of Halo-pelvic hoop.
£ 6o 3 w79 YE5 4%t 2l A€ Crutchfi-

Table 1. Diagnosis, Type & Duration of,Halo

Case . . . . Duration

No. Age Sex Diagnosis Combined lesion Type of Halo (weeks)

1 26 m Traumatic Spondylo- Multiple rib Fx. Halo vest brace 3
listhesis C2~ C3 Hemopneumothorax

2 23 m Fx. -dislocation Quadriplegia Halo pelvic hoop 7
C5~ C6 Fx. right femur

Fx. right tibia

3 59 ‘m Fx. -dislocation - Halo pelvic hoop 5
C5~ C6

4 26 m Fx. -dislocation Quadriplegia Halo vest brace 11
C5~ C6

5 18 f Tuberculosis Total laminectomy Halo pelvic hoop 1
C5~ C6 C3~ C6

6 32 f Metastatic Ca. Total laminectomy Halo pelvic hoop 7
Cc6 C5~ C6

7 10 m Tuberculosis . Kyphosis Halo pelvic hoop 12
T12~ L2

8 12 f Tuberculosis Kyphosis Halo pelvic hoop 12
L2~ L4

9 19 f Tuberculosis Kyphosis Halo pelvic hoop 9
L2~ LS

10 12 f Tuberculosis Kyphosis Halo pelvic cast -
T3~ T5
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Fig. 1-f. Case No. 7.

Patient walks with halo pelvic appa-
ratus after anterior and posterior sp-
inal fusion. Fig. 1-g. Dewald type of Halo-vest brace.

eld tong traction 4 ¢]-§3td @7T% A ¥slx ha-
lo2 3% 44§ #Astgded, &7 A5 AY
3ol 4+ halo & o] &3 Ao ¢T& Wiz

#2184 . halo ¥2 7|32 HF 852 Ay 12
7t 92 =% Hdem, halo AAL FHY A7
72 HF 9FRY 42 Y& stgh(Table 2). 4

Table 2. Operation with Halo-on, Traction & Immobilization before & after Halo

Case Traction before Halo : R Immobilization after
No. (weeks) Operation with Halo on Halo off (weeks)
1 Halter anterior fusion C2~ C3 Minerva cast(4)

(1)
2 Crutchfield tong Corpectomy C5 Minerva cast (6)
(1) anterior fusion C4~ C6
3 Halter anterior fusion C5~ Cé6 Minerva cast(10)
(1)
4 Crutchfield tong Corpectomy C5 Minerva cast(4)
(1) anterior fusion C4~ C6
5 Halter anterior fusion C4~ C6 Minerva cast (8)
(1)
6 Halter anterior fusion C4~ C6 Thomas collar
(1)
7 - Corpectomy L1, L2 body cast(12)
ant. & post. fusion T12~ L3 back brace
8 - Corpectomy L2, L3,L4 body cast(12)
ant. & post. fusion L2~ L5 back brace
9 - Corpectomy L3, L4 body cast(20)
post. osteotomy & fusion silastic brace(12)
ant. fusion L1~ L5 back brace
10 - ant. osteotomy

post. osteotomy & fusion
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HEsteold T AR E

2 wphlE 3.q 2494 halo $3H w4, &3, 4
#gd & n3iov halo $-&%F sjdsglon, 54
A halo £3& 4912 F4 g U screw?] loose-
ning lelel4 & halo ring ¢ slipping-& 2H¢
(Table 3). HF Fuk 24 40F 3ol =tAH
9l %3} halo & o]-83 4Adoz JF 46°, 60% 9
Wy 34 AEF Jdgci(Table 4). G4 Fe 2,
Zd 5, $o 9ol Hslednt Fgdteh

B 2: 234 GAE AFA4RE Qg AHA v g
gurd Fxe dside. 94 24 AT
A k4 4£RE Hol: A 573“_?— AAA ols 49 &
7 &40 Aglew nf FAE KAH 2 A X-
A4 4 dEF Y T4, - AF 298 ¥4, A%
g A18d gy AL & 4 dodeH, A5, 6A3F
e By T gT 34E molx YAk (Fig.
2-a). £A4F 32 47kvke]l Crutchfield tong tra-
ctiong o] g3t A5, 6 A2 ¥TEF ¥,

Fig. 2-a. Case No. 2; Post trauma.
There is fracture dislocation of C5~
C6.

Table 3. Complications, Clinical Results,

Case Complications .
out-com:
No. before Halo during Halo others
1 hemopneumothorax - - good
2 pneumonia, skin sore, - - good
cystitis. _

- local infection - good
pneumonia, skin sore, local infection - good
cystitis.

5 dislocation C4~ C6 local infection hepatitis meningitis good
screw loosening
dislocation C5~ C7 - - good
_ - - : good
ankle clonus halo slipping nephrectomy good
local infection
screw loosening
9 ankle clonus local infection - good
screw loosening
10 ankle clonus loosening sepsis mortal
Table 4. Correction of Kyphosis
following during . percent of
Case No. Preop. ant. osteotomy distraction final result correction
70° 45° 30° 45° 50%
40° 25° 15° 15° 62%
90° 50° 15° 15° 83%
10 80° 70° - — -
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o] ety % o4z Ty #¥A HYX 9 Kientcher
nail AEE, + 2F T4 3dH 4 9 24
2B 2L AYEA}(Fig. 2-b). 432 &F+& Cr-
utchfield tong traction & 2 H¥ 4§ *=

o~

“

Fig.2-b. After reduction.
C5~ C6 fracture dislocation was red-
uced in position and maintained with
Crutchfield tong traction.

st g on, szt Stryker turning frameoi] 4
st o, €4 3F F4H wd, YPgdo
2o} wAstm, AT F9ol &3Fe] 4l sld B
28 Afd A 2Ee] dade] AR £
4 33 %o halo pelvic hoop A% 2 ®alsiea,
€4 45 Fol halo 3 AW 23 443 14F A
AR AudlA ASAF Fa AA AW FdE QA
4~6AF7 AW fFdE€ AP H(Fig. 2-¢). A

Fig. 2-¢. Following anterior fusion with Halo
on, cervical spine was supported wi-
th halo pelvic traction apparatus and
anterior bone graft between C4~C6

was done,
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W okale o FA2 e 25 F9H A F4ol
FAHS A eon A4 fFiF FHe 2 S
A (Fig. 2-d). A Fg¢E 753F F4 53 o]
4teo] 8] ¥-3lo] we}, halo A3 & AA3 Minerva
Yol 4xu nAdg sldew, 2F Foll: Ha 23§
AL AF w27 &3 X-44 EHe
Al oA FrsdgE volxn o UEYF A
49 34 & -l

Fig.2-d. 9 months after bone graft.
There shows evidence of bony fusion
between C4 and C6.

Sl 65: 1848 AxzA, ARd FTFR FF Y
HAAE, A5 FH} & F4£E HYsgdd Bolq
FAHL glon, B F4 Aot & 442 o)
3l 2}4 W &(intrinsic muscle) o] o] 277 Go-
od ¥5e Z¥E vl glg¢ AF X-4 4702
ol 4% WAY 4+ geol(Fig. 3-a) AFL 34+ zx9
& AYF v, A SAF Fa Fuk Bejola Auts
Fokg d4algd 4+ Ae &3¢ 2y (Fig. 3-b) # 3
AFoA A 6AF Aol o]z FWE FF AAA
& AW, A5ASF A Pl okl FFg
4sbsted P& 3 ouh, BHY Ro} 2oz Ty
. Ay AF F35F Ao st il Aedol
34 FE 3T AAE2 AAGL A5 5o, W3
FAG FAPAL AL, A3 Qe $3 9 2o A
3,4, 53F 84 FHFTX AN 2 &TF dosy 4
2 F4el Adgs]o](Fig.3-¢), 339 A4 380
A5 AA S gl 3T A E 3F Fol  halo
pelvic hoop A& F&sdes, A4k 249 A%
3L ol 8% Aoz NITT A E A A Fig.
KESENPBaE S15% F4R
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Fig. 3-a. preoperative X-ray.
There was no definite pathologic fi-
nding in cervical spine.

ﬂl

Fig. 3-b. cervical myelography.
There is space occupying mass on
posterior aspect of fifth cervical
vertebral body.

Al

3-d). £7 AA% F 3537 ¥4 3% ayd 4
Waid B, Ay A3 A4E g AAT
Aol A A Abgel % A4l o E AR A
5AE 28 &3 % A 4~6437 A FEEE A
# 54 ch(Fig. 3-e). A% #%¢ ¥, 43 34 <
Ao BS ofstsle], ol FuE olsh AT AR
Poor A58 24¢ ngou, ¢ 25 345 A
HEH7 Astd. 4 3F Fole  FRAEAA

Vol. 15, No. 4, December, 1980

Fig. 3-¢c. after laminectomy.
There developed subluxation of the
cervical spine from C3 to C6 resul-
ting acute collapse of cervical col-

umn.
[ ey

Fig. 3-d. with halo pelvic apparatus.
Cervical spine was supported with
halo pelvic traction apparatus in
corrected position,

o) 7hede] wAl, Y aw-& 44 Astsigch A
o #¢44 F 8F7 halo A2 AF3E 1A
£ul, halo screw A48 A Fo FhH el F4
5 92¢ 3%, 8F Fo| halo A& AAF}:
Minerva®d 8 »lux AL stgdodd, AW FE 4
AY FRHE B2 E AARDL 22§ A E3EF
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Fig. 3-e. after anterior fusion,
Cervical spine was held in position
with halo pelvic traction apparatus
and anterior bone graft between C4
and C5 was done.

stgich AU RgE 5AY Fol A4 Heidez
chAl st o, d$E Y s alow AR +
Aiet, AA S R 3B, 4, o] FHHE,
ASur, 3 F2Z, 3 AT 250 34 2HE 9
Bagov, 2 W ZL Fair 359 249¢ 93,
2ATFEY o] st AW FgE 2d F9
QA 24 A5k AW KEH4,5,6 F3) & YHst
2T AA(A 3,4,5,6) 9 dyol v|AR] Xsld, FY
AFE 42 A3, 4AFHNHY FFFoL Swan
neck deformity § xo)w Es¢ F¢-& By x, 3
¥ 49 +F A o) AR Fig. 3-1).

S 9: 194 22, Y €5 ¢ o]F4AF
AL F42 JYstdc. BTG YA QMY d8e
2 Y 4% By3, N2 71898 g,
o]y Lo awjie £5 9 25 AAEZH F
AEZY F89) A Y F(equinus) & Rol: g,
FE5Y Y B4 A3 A 12 §F AAA ol3k ¥
4 4 A4 E £ 5 et #E XA = an-
kle clonus % Babinski %4 £23-& 29t 7|
5 A4 29 W gl 1400 ml, vital capacity 7k
1200ml o]givh, X-4 £H22 H28F04 A58
o o] 277 FHg HF shal g o, 90° 9
W Enkz(internal kyphos) €& dejx gUsi=(Fig.
4-a), 7|Sbo] o] AA F4AA WA Fub HY L
2, ol 3 4¢F5 A Jl5d Bust Fasgc.

—~ 788 —

Fig.3-f. two years after anterior fusion,
There developed swan neck deformi-
ty at the cervical spine due to loss
of posterior structure.

Fig. 4-a. Preoperative lumbar spine X-ray.
There is wide destruction of all lu-
mbar vertebral bodies with 90° of
internal kyphos,

A4l =} stel 4 skull halo & pelvic hoop & ¥

sl 449 AR Foe ol AAsd. 7 ¥ F
Bobkg Edlo A 3,48F FA A Ay e
Adsta, 8% W% bk 4ol d halo pelvic ho-
op & MnYsly 20°9 Fu Ay =Y FI}E 44
t}(Fig. 4-b). &4 A< 8¢ FHH 44Uz w4l
AABEANBRE B 15% HaW
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Fig. 4-b. after corpectomy & decompression,
After L2, L4 corpectomy and distr-
action with halo pelvic traction ap-
paratus, kyphosis became 60"

2mm# & AAEE o] &4 Ad& APsg. AW
BAEF 254 234 T AT R Y AYEE
Agsigda, 9 e 2 F59H 2492 2mm 4
9 AL ol &g AdE A4 F AY FFE
439 o4 AA B4 gdlev, A X-4d4
F3 7t gAe] dAse FEF(Imm) & FA &
i F F5o] £459d. 249 Fell b4 Imm¥ 4
A7 Adg g5 o, o] 717 F e &Y, A E
AR5A Hesdch T AAE 23 W bt Ay
dl 49 halo Az Ans, AAEE )-8 4d &
stz 20°9] Futzt A 3§ dof, 50°9 Fqk W
e wolA =g (Fig.4-¢). Fu A€ % /¢
€ 25F, FEAE Bl A1eF As5237
Ay Fied Agsidon, owe af vy shito
2 35°Y 23 H3tE del 15°9 FiFE RelAl H
gleb(Fig. 4-d). A3 F<¢ 4Tkl halo A&
A A3k double half hip spica cast & 2% 34
o, ojwdl 5°¢ A A}E odo 10°9 Fukg¢
¥, 9447 halo pelvic hoopAE 3§ 3
s, halo A F AAYL F s AU 42 23
€ stgen, 4z 24 AA Fde 3AYE P sil
astic body brace (Fig.4-e) % 344Y 79 Jew-
ett brace & 2B sgct. #34 AA FA4L F4H
g3, 11749 33 A3 432 134cmol4 140cmE

‘Vol. 15, No. 4, December, 1980

Fig. 4-c. after posterior osteotomy and distr-
action.
Angle of kyphosis became 15°

Fig. 4-d. After anterior fusion with fibular
graft and posterior fusion.
Angle of kyphosis became 10° wi-
th pressure on back.

Ao, 16704 Fo X-4 £34 2579 AW A
Fo £4 AF tdeed ¥ g4 1009 Fob
Z¥ 29 %(Fig. 4-1).
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Fig. 4-e. seven months after fusion.
Patient walks freely with silastic
body jacket brace.

Fig. 4-f. Sixteen months after fusion,
There is evidence of radiologic bo-
ne union of the graft between L1
and L5.

om && % I&

g A3y 24 FHow U8 halo A=

¥, halo vest brace, halo femoral traction,

©

halo pelvic cast, halo pelvic hoop ¥ Z #3)
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8 WY Mgt ool 2 HFdo] Huise, w4
Azye 23, 44 ¥4 2T, 444 43 WY =
q, 42 43 9 FU39 2% $ e GG
}29 gl o] =gzt 1974 TFE Yau'se
3008 N& FutHY aAAA halo pelvic hoop
A2 E ol B8he], 4 A AY 2IE, Y3 Ad,
Tu AA, A4, A% ¢ 2 FY FgE 29
T OEFRY AR ELY Ay 2 59 wAHe 4
+ FAol4, BHAE 439 AA, ¥t aY& 4
g Ad % YN 28, FRY V1L FAY Ao
ALY 243} ool 4 FLR + A TEFY ClWE
de FAHAEE 4T40% A2Y 4 Y ee 2x
9. & AUNAE 6919 A2Y9 409 Fo3
B 420 halo A3 & o] £3}9 ).

By 52 FA P YAREE Do, 573 A4
mhelE WSS TRt YAy o (W 2), 43, 4
Bid 59 gYFos Ff2e Ay 45 Wast
AN SAHFA 2, 39 4) 5, B ARR
24 27 49014 halo A2 o] §3d, AngY =
Y istz 4 724 244 QoI5 £44Y 42§
AAg 4z Ay 24E R FYES A AY
AL 4 AL gYSE F43 47 4+ Q9 =
4 AAY ol 4e] g ¥R BFY e FAE A
4 halo vest bracewlo 2% EA{ ulg d&
+ Agdod, $89 A 474 )4z v2ilE F
£317] oE¢ BA(FH 2) o, AFY AR5 YA
353 ¢ 2 s AEHA g A4 AW
g Al % FF 2% o Yasiwd B83H(FH3)
4 & halo hoop #=x7} A g3l (Fig. 65-a,5-b),

Fig. 5-a. Case No. 3. Preoperative,
There is fracture dislocation betw-
een C5 and C6.

RRMEENPEAEE 1538 B4R
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Fig. 5-b. Anterior fusion with Halo.

Cervical spine was corrected and held with halo pelvic traction appsrat-
us and bone graft was done between C4 and C5.

294 F3doly} alojte s AF Fast SR

Aol A FF AA e At 329 AG, ¥ A
2% o g2 T ® RRHF 5, 6) A, halo
hoop A2l & <184 ¥, g A Esst 3 W
A9 oW ERE PSR}, F494 4t Wa
ol4 oz AN, vdelHa Yo] T ARRE
% a-gge] A@siol, halo screw ARIY FAHE
ol Fade 45 gFe] Aglch

10444 194, FF 1349 d44 43 T3
dofof A halo B3] & ol Evl, Yol Fafy
o9 & (5 7,8,9) 4 halo pelvic hoop &
AF2Yo ol o (59 10) A A= halo pelvic ca-
st & A3t o, pelvic hoop & AH8%t el
W75 Sustd dF2s$ 2 a3 AWM 4
dd, 2 ¢ Ak d¥ 4 AL B EFAA F
¢ BHE A% 4 oo, ATt Y BE R
k. pelvic cast & AM&4 (5 10) A+ 4
2 239 vsow girely 2y A3E oA £
gz 4d Zsx A5l

halo 8 §WEWeogl, 2 A gy T4+ P9
2, Adoz g ¥, A7 2P gAY
4w 5470] glc}(Table 5). Halo screwel] %
& YU FE o a7l i3 screwel step cuti®
AFAY AFo] JEF HFod, gAY FAAY ¥
(5% Lb/s.i)dtes Y74 Xoj=% 3, 24 4%
§ X A FdFAY 649 screw: TAIEW
Nol =B, S A 4 HLY, AU fslel
A ZAHER G T4 @50 A€ ddE ol

Vol. 15, No. 4, Pecember, 1980

Table 5. Complications in Hale-pelvic. traction

1., Local complications;
infection, loosening slipping.
inadaquate fixation
bony erosion, perforation
supraorbital n. palsy

2. During distraction;
neurological complication
superior mesenteric syndrome
atlanto axial joint subluxation

3. Long term cervical complication
arthritis of posterior facet joint
avascular necrosis of dens
loss of movement, spontaneous fusion

4. Visceral organ injury

cALE B8 Fe guoe old Yy [l A
B2 f5g d¥s s ok s, A4 ey ¥
A8A g3, dFo] A screwst g§Hold scr-
ew ¥ utpe] Folok o5, pinol 9§ pelvic ho-
ope TAA & 4 A& FUN A7 €498 ©
o] 87 8o} olxtol$ halo pelvic hoop& 4
£34ch, 2 249 1064 F, halod YUY 2
Hoe o]g=o] AYY AN AnBo] 14 (F
W 8) 21429, halo screw ¥-319 F4& 7tedwel 54
hoop screw 9 F& 7hedo] 24 gl o, MAE 5
22 M3 4 SdsiH
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42 9y aH g Azl Ad& 4AE AF lo-
ng tract sign, Bracheal plexus injury, supe-
rior mesenteric syndrome % #43%F &7 F9
$ Fol g dlutol Rasioll) Ad Ad AR X
A AdE s, AdF Fo14qd AN X-4 49E
sted, &3 213 9 343 A& vastd JAvA 4
do] 57 UEF stdol ¢ Aejm, K3 AY FEFE
B&FAY AF F4Y W AE delE F4 Add
€ FAsAY AL Ak ¢eHO & adelA Ad¥
AAg 74(5% 2,3,5,6,7,8,9)F 24](F97,9)
4 ARl w4 Adg FAsIHLH, 43 F44
HaE gt .

154 o]49 vimd ¥ dFolA 43qg JF o
32 A3l 918t 44¥ o]4 halo hoop trac-
tion A% Yasgd € AF AFS ¢ wddd
A94 W3, A F%, 2% §7(dens) o FUA
A Fo] & 4 ek, & 10419 halo ¥-3 77
e AR 123 o3z Fger, 19769 124 ¥H
19803 747A AR 4344 A} 12AY,HT 26
AU 34 FAF A3y Y5 wRAHAA 4%
c},

v « 2

2 QAN 34 Ygd FY YA 104
2] ¥akA4 #HFo| halo A& o] E3xm &3t F
= AEE g3tk

1. 4ol stad deoz Ag 6 #U4FA A
2 &, 249 Dewald$ halo vest brace &, 44
o] Inoue 9 halo pelvic hoop & H-§3td 244
o gy Foz gAdsA A AdE 2 AEES AN
o] A3 G P 4T HEEA

2. 3 ANoz g ¥F FFY 2P 44 F
3elell 4 Inoue4 ¢ halo pelvic hoop & o]&3t4
2 3ol AyPglel &4 A Ay AdE, FH
AA %, Ad, AY fF¥E € FY FEES FAA
Al gste], HyF 42° 656% 9 ¥ubz nAH AxE 49
.

3. A4 halo ¥ 7L JF 85,3 12
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F ojstd e, o] AA R A g H S E A
gk Rahgle.
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