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Fracture and Dislocation of Cervical Spine

Yoon Pyo Hong, M.D., Joo Wan Park, M.D., Byung Jik Kim, M.D., Young Koo Lee, M.D.
and Kwang Yoon Seo, M.D.

Department of Orthopedic Surgery, Inje Medical College, Paik Hospital, Seoul, Korea

There was increasing tendency to stabilize unstable cervical spine injuries surgically with the benefit of good

stability of the spine, easy nursing care, early mobilization and therefore early rehabilitation. A clinical study was

performed on 47 patients with fractures and dislocations of the cervical spine treated at the department of or-
thopedic surgery, Inje Medical College, Paik Hospital from Jan. 1975 to Dec. 1981. Following is the summery of

the our findings.

1. The prevalent age distribution was between 3rd and 6th decade and the ratio between males and females

was 10:1. The most common cause of injuries was automobile accident (70%).

2. The most common site of the injuries was C5-6 (34%) and the most frequent mechanism of injury was

flexion-rotation type (47%).

3. In overall patients, neurologic damage was found at first examination in 73% and among these, complete

paralysis below the injured level in 26%, incomplete paralysis in 11% and nerve root injury in 35%.

4. Among 47 patients, conervative treatment was performed on 9 patients, anterior spinal fusion on 8

patients, anterior spinal fusion with Halo application on 4 patients, posterior wiring with posterior spinal

fusion on 16 patients and posterior wiring with anterior spinal fusion on 8 patients.

5. In the several methods of treatment, the posterior wiring with anterior spinal fusion revealed the best

results, the correction rate of displacement was 92%, the correction rate of angular deformity 98% and neural

recovery rate 72%.

6. The posterior wiring with posterior spinal fusion revealed good results in correction of displacement and

angular deformity but required rigid external support for a long time. The anterior spinal fusion revealed

poor results in correction of displacement(67%) and angular deformity(38%) and required rigid external

support for a long time and had increasing tendency of kyphotic angle after operation.

7. In the treatment of unstable cervical spine injury, we thoughy that early posterior reduction with posterior

wiring and followed anterior spinal fusion was ideal for accurate reduction, rigid stability and early mobiliza-

tion with simple external support.

Key Words : Fracture — dislocation of cervical spine.
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waton $%7) 43 20~5041 74 382 WA 81
%% A ket (Table 1).

2, 48l
£49 Y22 e BB 33 (10%) 2 78 &

Table 1. Age and Sex distribution

Sex
Age Male Female Total (%)
11— 20 2 24
21-30 12 2 14 (30)
31—40 16 1 17 (36)
41 — 50 6 1 7 (195
51 — 60 5 5(11)
60 — 70 2 24
Total 43 (91) 4(9) 47 (100)
Table 2. Cause of injury
Cause No. of cases (%)
Traffic accident 33 (70)
Fall down 10 21)
Direct blow 49
Total 47 (100)

2w tpfo] Featm 10 (21%), AFAL 42(9
%) «°lsdch(Table 2).

3. eags

&A% Table 3, 46l M B upe} o] AR 3
Foll A AAE7EA) 542 7MY} W3tz ¥ AF
2] A% A5, 63 57te] 1682 MY WAL

4, M7

ARAEL AFEA 47144 Holdsworthe] 54
o ate} 71A)3tsdc), Table 5014 Ry viel o] F=
A o FALT7 228 (47%) 2 7H3 wsken 2

Table 3. Fracture of upper C-spine

Site No. of cases (%)
Jefferson’s Fx. 1(2)
Traumatic spondylolithesis C2 3( 6)
Odontoid process Fx. 5 (11)
Total 9 (19)

Table 4. Site of Fx.-dislocation at C-spine

Site No. of cases (%)
Ci1—-2 2(4)
C2-3 1(2)
C3—4 2(4
C4-—-5 10 21)
Cs—6 16 (34)
C6—17 6 (13)
C7—-T1 1(2)
Total 38 (81)

Table 5. Mechanism of injury

Mechanism of injury No. of cases (%)

Flexion 5(11)

Flexion-rotation
Unilateral facet dis. 18 ( 38)
Bilateral facet dis. 4( 9
Extension 4( 9
Vertical compression 8(17)
Shearing 5(11)
Extension-compression 3( 6)
Total 47 (100)
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F 42YYTI 18d0l9deh 1 FELE S qhutel
A% £4e) 8 (17%), SEF 2ol 4 S4o] 5AE
olsieh.

5. SttEd

AFEd BAA FUR &AL Tl 5H2
A gopon 296 2524, WY ITTH R AFF
el Zz+ 34 slddh(Table 6).

6. MAEY

A A& Frankel™o] AL4% 4334 #HHEE A
g3tden A VAN BAE AT A
XA A& &4 3 233 F 547 SA0E 15
#7b EgAdehy] 2 A4 284S deblde A
dtell g &4 8aF 6NN KA E ehui
o d AAe A EAE ALY ohF] HHE B
ol#] ¢kgkert 1A AwtulE Ry} (Table 7).

7. 2wy

4 47940 F 98N LS BEAAEE s,
389 AU LR A8Y BAF 16204 Fa
A L& ¥Y¥H HE¥F Posterior wiring ¥ Fu§-4

$eg, 8ddA Fy=Edyer z7] #F¥H YB3
Posterior wiring & 3l3 %3 "HAA7} 3 B=E 10
o4 ool Aiged Aldstgdes 4344 Halo
apparatus 23 {AU$<& A Ysgch. 8 A9
Frite A9A FARAY ZE 0%l T HYE o
2 AFE ¥ A5 A AgES WPk
(Table 8)

8., Xzgn

1) Change of Displacement

B HYEE A L2 &4 HE FAL
9 M9 ¢¢ 343 A5} Halo apparatus F3¥ A
342 A 8ge 39 Posterior wiring ¥ AW 43
& A% A 2L A7 3% 92%F ERY
o] AB AL Bon A oy ARF F4
WALAA AANE B 49 gsdti(Table 9).

2) Change of Angular Deformity

AFo) EAEANN FAHAE el A2 WY
7+8 A4 A7} Posterior wiring¥ AW {¥& L A

Table 8. Type of treatment of C-spine injury

€&, 984 AYHEE T WYY AEF ALF Treatment No. of cases
Table 6. Associated injuries Conservative ?
Operative 38
Associated injury No. fo cases Posterior wiring with fusion 16
Cerebral contusion 5 Anterior spinal fusion T or §
] Preceeding closed reduction 9
Lumbar spine Fx. 3 . .. .
Posterior wiring + Anterior
Femur Fx. 3 Spinal fusion 8
Tibia Fx. 3 Halo application + Anterior
Pneumothorax 2 Spinal fusion 4
Others 5 Other
Total 21 Total 47
Table 7. Neurological status according to mechanism of injury
Mechanism of injury A B D E Total (%)
Flexion 1 1 3 5(11)
Flexion-rotation 5 11 2 23 (49
Extension 1 3 4( 9
Vertical compression 6 1 8(17)
Shearing 1 1 3 5(11)
Extension compression 3 3( 6
Total (%) 14 (30) 17 (36) 12 (26) 47 (100)
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Table 9. Change of displacement

Treatment Preop Postop Follow-up % of correction
Conservative 10.8% 9.5% 9.5% 12%
ASF 5.1 1.7 1.7 67%
Halo application
+ ASF 21.3 1.5 1.5 93%
PW ¢ PSF 6.6 1.9 1.9 71%
PW + ASF 17.4 14 1.4 92%
Average 13.6 3.2 3.2 76%
Table 10. Change of angular deformity
Treatment Preop Postop Follow-up % of correction
Conservative 8.6° 7.0° 7.5° 17%
ASF 2.1 1.3 1.5 38%
Halo application
+ ASF 10.5 6.0 8.3 43%
PW ¢ PSF 7.7 0.5 0.5 94%
PW + ASF 10.8 0.5 0.5 98%
Average 7.1 3.1 3.7 56%

PW : Posterior wiring
PSF : Posterior spinal fusion
ASF : Anterior spinal fusion

Table 11. Neurological status after Frankel’s grade
neurological status at follow-up

9 A B C D E|Totl
88 A 1 1 12

g4 B

®E C 3 2| 5

£< . D 1 15| 16

3% E 14| 14

Z 11 T 31| 47

g 7399} Posterior wiring® F@4#¥e& WYY
A4 WYz wyge] 474 98%, 94% & Heplen
% 3] WAAA 39 Fobe fdd ¢ A
#AET AT AY 8%Y LA ¢F A F
A A HF .28 BFE F7HE R REHA
B8 W AL 17%9 ZAEH F4 $A44 0.559
B2% 271§ EHdci(Table 10).

3) Neural Recovery

Table 1164 2 ule} bo] 2 4799 f#35 A7
&4 T A7 A2 A A9 72%E et
Welel o]F &AEH ol3sld FAwuE ey ¥4
7128 eldew 1A i 8 nyged &
SAviy] P} AAEEY FAELS AFFAA A

e Aol Hgldh

9 7 ANEuge BE ANZALY B EE T4
¥ A3 BEAANERE ¢ 9AANE 4F60M HEE
vehle] 6029 JE-&& Regen AFFY zAE
(Improvement of Neurological Status)’& 67% %1k
FEANE PHFANE FHAZE U 7] #9834
3B ¥ Posterior wiring€ A3tz AW F&& ¥y
T A4S 86%°) HEEI 2% AAFA ZHEL B
o 7}4 A} F9kch(Table 12). .

olwf A7 %24 A& (Improvement of Neurological
Status) ¢] %} Frankel's Grade Aol A E72] 22 1 3}
A 537A B4R $A3ld o]F o439 AAFA
HNEe AEAE HY HE SN2 e WEEE A
2319 v walsied o 24 Frankel's Grade B(2)e 4
DW= HEY A +E(4—-2)/(5—-2)X100=67%2 1 ¥
EAEE AEstdc.

AFEAT WY =3 AQA L o FE AN B
W 14 oluiy} BHE 44%9 HE&I 58%9 AAF
A 34 ngen 15Y ol =AY AF 57%
2 E&4 0% NAFY AEEE, 154 Ad
HAE AS 0% AEEH50%9) AASA A EEE
» ¢} (Table 13).
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Table 12. Neurological status according to method of treatment

No.of Frankel's Grade  Frankel's Grade  Recovery Improvement of
Interval cases at admission at follow-up rate neurological status
ABCDE
Conservative 9 A 2 60% 67%
B
C
D 4
E 3
PW with PSF 16 A 4 63% 60%
B
C 11
D 5
E 5
ASF 9 A 3 50% 33%
B
C
D 1 2
E 3
Halo application + ASF 4 A 1 100% 50%
B
C
D 1
E 2
PW + ASF 8 A 1 86% 72%
B
C 2 1
D 3
E 1 &

T4 £&A71% o Fol s $4 BEY A3} Table
Ul A B whsh ol 1WA 4F Aol gy
A% %7} g Foeh

9, BYE

Axs4 gAY PFo2E 223G F0] MAR
74 wsren &xo] g, sjde] 39, AYFF22
g A 33 felch(Table 15).

2

ol

g 3

24 GAZ AFARATE A% A5, 63FT

277 doigwd ¥R YUARA AADS 48 e
Wadch Sld F4 FALE 3FT ASRF AGHY
€< AlYst2 &¥F 37147 Minerva plaster jacket &
Fe3dc. €9 34 XA gy dsE ¢
dor AAZYE FAHBHY (Fig. 1)

& 2 2

204 EAL2 AR ARt A A 4,54F7
FAETE AT AN ZALF ARRPE & Ay
Aot Z o] Zwe] AHE doyHA ALs
A AAFAe] A3 7 FAFTAANES A
TF 4 olFHUt. AU AARFALS FAAR
vhalglon] whatdat o)Al ZHe| Hyto s AAEF do
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Table 13, Neurological status according to interval between injury and admission

No.of  Frankel's Grade Frankel's Grade  Recovery Improvement of
Interval cases at admission at follow-up rate neurological status
ABCDE

Within 1 day 25 A 7 2 44% 58%

B

C 1

D 8

E 7
Up to 1 week 7 A 57% 70%

B

C 11

D 1 2

E 2
More than 1 week 15 A 3 33% 50%

B

C 2

D 3

E 7

Table 14. Neurological status according to interval between injury and operation

No.of  Frankel's Grade  Frankel's Grade  Recovery improvement of
Intervat cases at admission at follow-up rate neurological status
ABCDE

With 1 week 13 A 31 46% 60%

B

C 1

D 4

E 4
1-4 weeks 13 A 11 69% 73%

B

C 1 2

D 15

E 2
More than 1 month 12 A 4 17% 33%

B

C

D

E
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o

2FEHoT B33 gl (Fig. 2).

ol

3l 3

594 A2 RBAILE ANXFEE FL2 U
o WAL AFAA A5, 63T d3AETE Rl
oo A742A4L dddvh. 42 Halo-Pelvic
apparatus & 333 5UF AFLEL A¥3iy
o}, €% 1/M¥o] Minerva plaster jacket 22 73}
I 2097 ZA g} of = HalogH & AF24
Aol F extensiveydt AEwyloletn 4z=A ¥
o} (Fig. 3).

E &l 4

54 FAE REARS A LA ARt E F

Table 15. Complication

Complication No. of cases (%)
G-U Tract infection 14 ( 47)
Pressure sore 8( 27)
Pneumonia 3(10)
Death 3(10)
Frozen shoulder 2( 7
Total 30 (100)

22 9stdd. A 234 A5, 63AES A
ol Welalz Al 6743 F4 AN THL Bolx gl
b, 1047 F70¢ 83 Posterior wiring 3 31} 4%
%% A9 €F 370 Y7 Minerva plaster jacket
< FeA7en £F 450 AR QR FEAAY AA
HES vaew FA AL Tz wate 99
o} (Fig. 4).

A. Preoperative X-ray, B. 4 months after anterior
spinal fusion.

Fig. 1. Case 1 M/42, Fracture-Dislocation C 5-6.

A. Preoperative X-ray, B. After anterior spinal fusion, bone graft was slipped anteriorly, C. Immediate after

posterior wiring, D. 1 year after poerior wiring.

Fig. 2. Case 5 M/20, Fracture-Dislocation C 4-5.
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A. Preoperative X-ray, B. After application of Halo-pelvic apparatus, C. After anterior spina'l fusion, D. 2

years after anterior spinal fusion.

Fig. 3. Case 4 M/59, Fracture-Dislocation C 5-6.

A. Preoperative X-ray, B. 5 months after posterior
wiring and fusion.

Fig. 4. Case 2 M/45, Fracture-Dislocation C 5-6.

g 25

254 AR AFPRALE dste] FEA AR upy)
& 4R JUsdeh A 224 Al 4, 5347
Aol 433 golA Uz A 5452 240 g2
o] Boj XA o B TALTRY A
o AU F4A] FYAZE FY HYHYH I Posterior

wiring & 33 1094% A}Fg&& Adegdc 2o
€ EF 3FA 24 9 25470 A B 27
ol 4-pollar cervical brace & 2433 ¥ o) 7}5sq
29 £F %359 W 9l (Fig. 5).
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T4 79 Durbin'V& A 5, 6 432 &40 MY §
o2 sgov gL FLE $ 4795 A5, 642
7 &40l 167 (34%)2 AL WA A4, 57

F2 &4l dEoz gt

7% £49 714-& Babeock?, Jacob®®, Rogers® %
o 3 qgsA EFse o Holdsworth!® e
SEEF, TIAA, AA, A 2 ARPYE 54
¥e22 Yyrgon Nicolle &4etE, Smith ¥ Kaufer
e Adge) gt s)&sisich,  Holdsworth™®:=
Ao AA et FRAYFEY Fa4E B2
ded 4S4EZ1AH, FHEANAY, TE/BHY
B3 AR Fol FHANFo &35le] o] 5 By
AR gt ArEAE AT B LAY &408 7
et FEIF, AA, FAPNE) g% &4 A
Aed, TINA, A Y &AL FAHY &4
22 PR deFIEN dod £y 5
e A dojdA g3 A9 ARl YAy g
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Fig. 5. Case 3 F/25, Fracture-Dislocation C 4-5.
A. Preoperative X-ray, B. 6 months after posterior wiring and anterior spinal fusion.

HFAR vehde 97 dojubn g3, TIHAY
ol 7AW A9 REE FYANZY AT} TE B
A BFsl Yol FAHHE e udlinm o))
AR A =)ol welk 2M7 WA 509 ol shw
YBHGT, 50% ol 4ol FAYYTY sqou]ld
Beatson? & Y& ®7 A4 FYAN T ABs} B
452 947 feo FANRTA A4 W GHA
ol ¥ glttz sAth AAAL FRAnFol g v
A7) gow AWEANY JdE 2HY 5 glom &
8 UL 2 Py Hejo] AWIAHo] Holk
A7 BOomlaTu Taylore AAELE Vg A
$ X4 obF ojabglo] Hiel &40 2YY 4 9
©hi #8tg.eo Schneider' & ¥y 4 RAAo] & B2}
AM AH 4L e A T3 YA oAl Y
7} ¢4ut-& wre} Central cord syndrome ¢} e}g 4
UATHE Btsich SR qhute] o3 £4& 23 o) AT 3
43¢ 2 FHAYFE £4¢ YA gou®
HdY FHo) BEAL Aol &4 T S g
Hlch AAEY A ZIAAY oG £40] 229
(471%)2 % ¥tom 23 1897 Y2y ojgon
athg Ao 9% &4e] Wetth.

A% &4d FuEs AASAL A4 N2
4oz FAY 4 AL B2 FSAvh e PRy
2 U £ Qo HHom0 a3e4s Qose
M A%, b}, GBES L Foz o5y 2
d R AW oz dusa o, AgEae)
velbe WEol thale] Rogers™t 65%, Robert?"
15%%& Rustdon AAES) A= 87%0 At B

YA A 44 234F 20HAGN, $2)gut
22 QAW &FA 8AF THAMN AAZAL Yy
2w Aol g &4 445 1944 LAy E
Biddel, ¢H 294 AAF A9 25 spinal shock
A4 EDFool vzt YA AL WY 5 Y&
¥l Holdsworth'®& df7) 24 A) 7o)y o) spinal shock ¢j}
A 3% Adg3 sy,

ABdYe §AEo] e} e thay aA Yo
M BYH Y aYAEYH FHUCE YEFE Saa
22 3R VYA HU ASE yye] g
=},

Hi YA WY& 1933 Crutchfield’® e 23} skull
caliper 2 F7<le] AlEsglon ojyygoz o g—12
7 AAE A%43AY YE3 494 Halor} Plas-
ter body jacket2 2 mA st Wy Fo] Ut AREL
F7 ¥ Crutchfield tong, Halo$& A14-8tgz 57
€ &49 33 9 9 A=< ute} Campbell) 713
o @t sgeny GRS L YA Yo F8
o FhEd & A folut kAo KA w7ir)
A}8-8t9s ¥ Thomas collar, 4-pollar cervical brace
T4 Aoz o olate MEEAE WAEE xHi
ek

A3 ¥ ARPPdE Y39 Ay £
HESHoz Fol4e NYHn stk 9 HAd &
5 AR FFAPAAEL B94H NASAA] 47
Fae] HAALZ ARHE ALY AYHgz oz 4
Z adelle ottt Aol Fz UL wew g}
19192020 M4 %4L 19113 Hibbs'?7} e
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¢ A=¢FRey RAH s e whites} Panjabi®®
d gatd HEH e B HF AL HEH
2 HYe) FA FA Wy YL sl =
39 55¢& g7 f% Ayt sch. Evans
Ve £2AA8E L FR REAXNEE T AT
2} A4k rizre] wreg 9t sdch

F&A 7ol AN REe] FAEL 1FYEH 4 F
7HA g 27 JE&E FAsIG o2 Bruke? 52
FE< 6FUA 8FFE A7) AP, HAER ]
FU A 45 Abolof]l A1 A§ X7 Foich

FYAHAANE A& % Norrel®™, Holdsworth'?,
Cloward* & AW$34<, Evans'?, Bruke”, Rogers
2 Bedbrook?%< ¥Wii&E FHdL U ¥
Bohlmen2 gt} ¢l A4 o2 Ay FHA AW§¥<
€, 2T Y THIAeE A3 FHA FuURYeS F
Aslgich. Albeet Fuf-3&o] A AA el 84
2 ol P9 HHRo]l FUBY FUY =&
47t 4F o2 AYr) dEd AFdA FHnge A
W4ges AAE S} lever arme] ¥ ZHo] 3
A dyee o Az el stgevt Rolander
e Aol FurnATo g AW FA o)) ©¥A
A 9% LEAE AT & Atz sk ol o]
$rof &l Brooks?& F49¢ wireZ F7& AL F
A-HES Adste Aol ol4Aolzt sidch. ¥H
Stauffer’®= AW B Ae] slod AdFgES 4
Al 8kar Fup B AJo] gl.e Posterior wiring 3} fus-
iong #jef ¥tn FAst4ch

AAEY AS, Zze Aauhyel w2 AF &4
H B9 RS YellE IUNSEE ASY A
I} REAARE ¥ A ¢F 4 x-A4 F7F 0.5
2o ¥ s F71E ey on Agiges A4
T AFE 97 0.25 WY $ 2oy FutEgs
& A8 3¢t Posterior wirings e s
P A &F FuI=y H3dE gk ¥8 &
F 2ATAAAE oD ABPHANE dolbA A4
o A f e TYEE 67%, FUH e 2 E
£ 71%, Posterior wiring?} Fuf¥&-& HPL A+
2 &L 92%%d*h

HEEAFE A4S B dsld Guttman'®y
Bedbrook® el ¢jstdl A7 H A FoY 8AL &
A A ARz ARl AREHL a4
AR HE o o)Ae £4E ddsle Aol dux
Murry® & 2 amubel @A glo}l dAd&Ae At 27
7t 4 g9 e AAEY A AAL &AL
2281 % 213N HEG Bgo AR AS
12F 13 #84 8¢ 3gow 2y F Pos

terior wiring ¥ A fF¥E S Ad¢ AF 7% Y
& 2o dF5 AL Fovh dHgM AAELS AF
EARAe) AREHE BAAAY ) wa} A A A A
Byl Addad A5 AA el d8 o o)Ak &
Ag deted 3o AL By WYE 1A
Ex AR AU =7 ABePE  APATE
RAolet A4k ¥H AFEA #a A8 gl AR
3 2Ael ofe7}A o] sheshd HAE ol B
AR L AelA FAL FAAAE 8344 8
o &A% o8 S 2 AEF BFx £ 29
e d4o] 92w HaloAX+ AFEA Aaode 9
F & e 838 2ol o, AwRyged 44
3 AR 4717 o| € Wl o FuidEe 5
del A& A olAZTH AAY st R & F 42
717 Azg gR¥mAo] asiy W Fxro FrHE
Rol: dd%o] slglen Posterior wiring s} F4}-#-3t
€& 9y A5 AR AN, AAY 2 VFE9
Z7H5 & BolAl 4z ot ;A Ael 7} critical ¥
A4 Fug3d<$ ¥d decorication® o)A ZH H3H
A g e 28 Y Ae] 2sHH £F EfY =
& wire9] o|st& WA sy 8 A Ay 42
o) Wasty ol ztEAle] v A4 W AP
F& 2U9Y A¥el surk ¥ FAHRZE FE 2V
F¥ A A L3} Posterior wiring®t A Alstz 104 &4
#2 Ae s FolAl ¥ A fEEE A 2 &
e - o) AHo] HYsn ¢FE 2A s
& AR A3l £F UFE Frle HolA &
sten vlwAd 7hebgt 9% 1A (Thomas collar or 4-
pollar cervical brace)ste 2% #ale] =7 AVARF
Ve A sk

a2HER ARES BUAAN A3 Y TAET @
A A el FHARE ¥ V] w¥HAE
Posterior wiringglt Al giate] A3 HE Y AAH
A9e WAHT FAl FHfgEE HAAA 2F
A gow 0L eld AYHEEe Algste AN
Wy el gygel =7] ALXNEE A9 o] AHA W
Wez Hsd Jrtnd szl

v, & E

4 7hE® ASF A8 7HE d3Hez 2
¢ F g 22 AL 24

1. #ANEE 29 3 w710 12 4R 9%
3 @b, 3% A3 20-5042 AA e 81%E X
Ay AL mEATA AT Ae] 0% & A 314
=}
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2. €489 Ee AF AYdMdEs AAFEZIEAH] 5
d2 b gy sy 43 AF A564F7% &
Aol 1612 A WAt

3. 2AGA] £ o]de] tAuluBaL7t 26%,
EgAniy g A 24 A1) 46% 2 AN g 72
%A ARAEAE Jepugl e dAnlue F2 A
23 W Aol o &4belA vebytdTh

4. EAANAL IFNAHA 93 T4 % FEL )
7% 2 7V wokom Fashete 9% &4 17%, 2%
3o A3 &4 11% Tl

5. AW @A REALY, 1634 A Pos-
terior v&;iring 9 Fubfite, 9o AubatE, 4
o4 HaloZat¥ A ed, EXPE FA Y F
ALT 8N E FUAEE 58 27 2YAHAEA
Posterior wiring& 3tz AuW-44€¢ A@stedut

6. NBEF F4] wAt4 Tae) T A Hx, T
Txo W3 @ AR Yygue AAFAY 3Eo) g
o ¥u HEE Y =7 #YHA B3} Posterior wir-
ings A§EES A A+ Ad7 MR U
Posterior wiring# Ful%-¢&< HY¢ A9= A4}
w2y Fgtor} fxle] Adl s} criticalgd A-S &l
Z2F & Zol dT £F A7 A gFuAe]l ¥
A% @Ao] slisdeh

7. A% BUAN BA Y FTHLTY AEWPYF
FWARE ¢ 27 B¥AAY ¥} Posterior wiring 3k
B} 104 AFEd Adsd 2710 FALT
o HYY AR P QS do] vimA G R
AT st 7] AEHEE sMsASY ARY =Y
w2 Azts g,
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