&k o o2 etz 17 A6 B
J. of Korean Orthop. Assoc.

Vol. 17, No. 6, December, 1982

F-23% 93 24 % 27 £44
X g I JAAH 1P
QA et Ay wy
ERE - UFY - ZWH - 0|FT - MBE
= Abstract =

A Clinical Study of the Surgical Treatment of the Thoraco-Lumbar Spinal Injuries

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, Patk Hospitals, Inje Medical College, Pusan and Seoul, Korea

Among 334 thoracolumbar spinal injury patients who were admitted to this hospital from June 1972 to June,
1982, 66 patients with fracture and fracture dislocation of thoraco-lumbar spine which were defined as unstable
clinically and radiologically were treated with surgical measures.

The ratio between male and female was 7.3:1, the majority was found in third and fourth decade (46 cases,
69%), and the most common cause of injury was falling from a height (38 cases, 58%). The most common site of the
injury was lumbar spine (29 cases, 44%) and the most common mechanism of injury was flexion-rotation (29 cases,
44%). Our surgical measures were Harrington rod instrumentation with either anterior or posterior fusion (25
cases, 38%), posterior wiring and fusion (14 cases, 21%), anterior decompression and anterior fusion (14 cases,
21%), posterior fusion (4 cases, 6%), anterior fusion and posterior fusion (3 cases, 5%) and etc.

The average correction of displacement was 65% and the average correction of kyphotic deformity was 50%.
The most remarkable correction was found at the cases of Harrington rod instrumentation (71%, 74%).

Neurological deficit had already developed in 43 cases(65%) prior to operation, and the recovery was observed
in 18 cases(42%). Most excellent recovery of neural deficit was found also at the cases of Harrington rod in-
strumentation (11 cases, 52%)

We have ana]yse(f the results of these treatment and obtained following conclusions.

1. For the unstable fracture and fracture-dislocation of thoraco-lumbar spine with or without neural involve-
ment, immediate surgical treatments were valuable to expect restoration of anatomical reduction and
promotion of every possible recovery of neural function with spinal stability and fewest complication.

2. Fixation with Harrington rod instrumentation appears to provide better reduction and stability with neural
improvement than other methods, and therefore early undertaking of rehabilitation activities is possible.

3. For the patients who are seriously compromised or require anterior decompression, immediate posterior
reduction and fixation with Harrington rod instrumentation followed anterior decompression and anterior
fusion of the involved segments at the earjest feasible time, we feel, is the treatment of choice.

Key Words : Unstable fractures and fracture-dislocations of the thoracolumbar spine-operative treatment,

Harrington rod instrumentation.
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I. M &

F 8339 By THL A4Sy dE % o
3, 24 % 279 AAY, F5F ¥ HYF AAE
FH53E dod § oermg z=rld AdUsz HHY
At At HFAH NE7F 2FH T WUk

olg] NE & AA HEAH XNE WHFH €34 AR
who g diEE Y bkt uhEel AE &40 A=
R oAt wal AP HshElo] AYPFa 9lon] HTe
+ Harrington rod instrumentation-& <] 4% <4 &
e HBo] A =lrtx ol FA) sith

AHAAEL FF F4H F 834 HE: 34 9 &7
Aol st v1& HAY B AR A2 19729 6
4 2 19829 69 714 A4 1008 T & Al Y
7IEE & 3349 A4 URA F 54 NEE AY
3 668lq thsled JAH A YL 2 By dig
A#RE v} olgd FRRLAE P4 Ruste o
o

1. oy Y MY 22X

8 M ¥e} 56M7x A d¥3e FEH ddeH
2000 ¢} 307t 469 (69%) 22 BE 72 A A i
#& AAsgch

dye] ¥l 7.3d 12 dAAM Y53 Wil
(Table 1).

2, 49 e

Featmrt 3842 1R wakew olv A5 A L
9 9 AT He TE fao Fote] JlAW ez B
4 gt} (Table 2).

3. &ao 2o 22

24 9 E2HETYE R4 A3 FTAH AM1HF
Atolell X slglon 8387 29442 A4 Wt
t}(Table 3).

4, &d42[He BF

A 24 §-& Holdsworth!®':1? 9| -é-%.rgo;] we} 385
Qom R dr} o] BFel HEHALY @AY
714 & 714 M7}l i BgEHo] dojd dFE

Table 1. Age and sex distribution

Age Male Female Total (%)
0—10 1 1¢ 2)
11— 20 3 1 4( 6)
21 — 30 20 4 24 ( 36)
31 — 40 20 2 22 ( 33)
41 — 50 12 12 ( 18)
51 — 60 2 1 3( 5
Total (%) 58 (88) 8(12) 66 (100)
Table 2. Cause of injury
Cause No. of cases (%)
Falling from a height 38 ( 58)
Traffic accident 16 ( 24)
Others 12 ( 18)
Total 66 (100)
Table 3. Distribution of level
Level No. of cases (%)
Thoracic spine 17 ( 26)
Thoraco-lumbar junction 18 ( 27)
Lumbar spine 29 ( 44)
Lumbo-sacral junction 2(113)
Total 66 (100)

Table 4. Type of injury mechanism

Type No. of cases (%)
Flexion 17 ( 26)
Flexion rotation 29 ( 44)
Distraction 2( 3
Vertical compression 10 ( 15)
Shearing 7( 10)
Others 1( 2)
Total 66 (100)

* B EEe A 19824 263 A Fedl A
LR B

Ack. F 668 F FF AW 9% A &)
292 7H4 weten, MEEARE W] A olv] 84
7h AR FAFe 7¥E ARl 4 F &)
A8 ¥F7F #715€ <7 14 A9 (Table 4).
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Table 5. Neurological status at the day of admission (after Frankel's Grade)

Type/Function A B C D E Total (%)
Flexion 2 1 4 10 17 ( 26)
Flexion rotation 14 1 4 9 29 ( 44)
Distraction 1 1 2( 3
Vertical compression 2 2 4 2 10 ( 15)
Shearing 2 1 7( 10)
others 1 1( 2)
Total (%) 22 (33) 1(2) 10 (15) 10 (15) 23 (35) 66 (100)

Table 6. Associated injuries

Table 7. Interval between injury and operation

Associated injuries No. of cases

Tibia Fx.
Femur Fx.
Pelvic bone Fx.
Humerus Fx.
Calcaneous Fx.
Rib Fx.
Intestinal rupture
Ankle Fx.
Scapular Fx.
Acetabular Fx.
Colles’ Fx.
Knee instability
Others

N NN NN N W W R U O =

'
el

Total

5. St ML 34

Al17 A& Frankel®) 71%o] ate} $4 AEXE v
z st oh,

% 663 5 4Y A AALAE O s 434
(65%)°14 1, ° 5 AAF AAELE Yebd @27}
22#(50.1%), E¢4A¢ AAEAE el o7 214
(49.9%) °1 A ek

SAG AAEAL T3 A 2 FHAA 147
27 watn A7 &8 BNEA e Ate EF
o ojg T 102 714 Fstch(Table 5).

6. SgtE &4

259 (37.8%) 9 =zl Al 49 2] Fuk™ &4 AA
oo AFFAol 7HE 1A WektH(Table 6).

7. 74 F AN

Duration No. of cases (%)
Within 24 hours 16 ( 24)
Within 1 week 13 ( 20)
Within 1 month 13 ( 20)
Within 6 months 20 ( 30)
Over 6 months 4( 6)
Total 66 (100)
#29) AARATL HgAER2 s 276 4

< AgEgdes £ F 247 o)Wl e d e
A 16010 6708 o) A Fol FEL FL
e 4ol Hrh

7hed 27)d e€ AYEE 9P 22 gy 9
Folvt e HYelA FEHA Y 7lEt ol f2 A9 4
o] AR AHF =& FUHE ) At #Ae A
A7t LA e AFde T4 A2/ 43
71 2b5 ok A4 = 2o} (Table 7).

8. XAE Wy

DA E F 235 A3 @ 279 X8
oz 1972'3 #¥ 197797 A8 f¥H HPH
9 FE7|7} posterior wiring# 243 WY =& A
g3t ot 19784 o1 F FH T d¥-F¥ Harrington
rod instrumentation-& 2] * s} c}.

74 A5E & ¥ 66% 9 $=21% Harrington rod
instrumentation-& A& o= /AP oY Fyrgw
HYH PEG Y3 F wiringLZ AT HIEH

=& A9 47 149, A9 FeE ¥ /FFET A
B A4rt 149, FHHgET AR Ao 49, A
Uiges FHHgES A AR AL 34
2ow, 2 fe FHEH 2 VYA AHE F wires}
plate A A9} 29 A, Aoz VYA A
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ES A8 F staple® 24 o, Knot's rod2 3
AP o, AGFT AL NG A F2uaye
& A9 P 7t 2tz 14 Asdch(Table 8-1).
FEPYUS H2 T A L Ao oot Ay
€l HdFHo)t e FFo st AxFA Y B4
FAWel P& oz WA Solr} AALAE Lo
Aoz Azse BAE AYPAS A 2APAE S
AAY F B4 HYEPEE AAN¥AY. T
9 A, WYY £ AdEd Y FPLTY AS
o} FEF o) g FHolBRE FYANF Bd2 Q
st (3 IE7) 7 DAL 2718 B 5 Q& AsE
BYH whgos sHey F¥ L e F Harrington

rod instrumentation, wire, plate 2} staple 522 F4

Table 8-1. Method of treatement

Method of treatement ' No. of cases (%)
i

Harrington rod instrumentation 25(38)
Posterior wiring and fusion 14(21)
Anterior decompression and 14 (21)
anterior fusion
Posterior fusion 4( 6)
Anterior fusion and posterior fusipn 3( 5)
Others ; 6( 9)
1
Total 66 (100 )

i

Table 8-2. Harrington rod instrumentation cases

Method of treatment No. of cases
Harrington rod instrumentation and 15
posterior fusion in one stage
Harrington rod instrumentation and 9
anterior fusion in two stages
Harrington rod 'instrumentation only 1
Total 25

Hazyde &+ A3fgee Wesigdon, N2y
% AAFAe] Atz M3 dPHD 27 o
e FigeE 2 Al g3,

Harrington rod instrumentation-& 2] 8 & 25%) 2] @
7% 15# o) |+ Harrington rod instrumentation 3 %
Alell F9Ef3tsd Waslgdon, Aydciee) Wy
FAY =e AL B3 99 Aol e 13}
A o2 Harrington rod instrumentationw& A) 8 3}l3
gre] A4S HEG F 2o AyPge ¢
AFEe Agsda, 18994+ Harrington rod
instrumentationgt-& AP FTHFL-¢ WLsA @
skt 25209 ab F 23# o A distraction rod & Ap&
B AZFe 2% FA 2 el A7 compression rod
& AH&-3tdd o} (Table 8-2).

9. LHZIZ H FAP|Z
YU712HE 9ol A 19 90 L7 A% FA7 A9
o JF 44722 16091t

Y F2¥E HEF FAUAR Y A 3E WF 230Y
¢] ¢l c} (Table 9).

10, 3F Hye nIHHT

A3 WY Yrhslr] slstd 4 QR 5 F e &l
A 2w 7oA W3 zb(angle of displacement)s} M o]
& (displacement percentage) & 2 A s ¢},

Table 9. Duration of admission and follow-up

Admission Follow-up

Duration

No. of cases (%) No. of cases (%)

Up to 3 months 28 (43) 15 (23)
Up to 6 months 22 (33) 15 (23)
Up to 1 year 10 (15) 16 (24)
Over 1 year 6 (9) 20 (30)

Table 10. Change of displacement and angular deformity

Change of displacement

Method of Treatement

Change of angular deformity

Pre-Op. Post-Op. Follow-Up % of Correction Pre-Op. Post-Op. Follow-Up % of Correction

Harrington instrumentation 199% 5.8% 5.8%
Posterior wiring and fusion 19% 5.8% 5.8%

Anterior decompression and 11.2% 5% 5.1%
anterior fusion

Average 16.7%  5.5% 5.6%

71% 20.5° 5.3° 6.3° 74%
69% 21.6° 11.2° 18.8° 48%
55% 20.5° 14.6° 18.2° 29%
65% 20.9° 10.4° 14.4° 50%
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Fubi g, e AuFEE H 4T A5 JlE
o Ayl Adg A$e $Ae o FrF A E Y
v]7} ¢l A) 23t Harrington rod instrumentation-g
ANy A4S, FHHE £ posterior wiring& Al
ASe, AudE 2 %S AR A+E FAF
F, FeAFs} A7) FANA et Hel g3 W
Yz+g 744 vii ¥4

Ao A £ T4 Aol gy F¢eAFY IAE
£ Harrington rod instrumentation & A]#% 7% 4T
71%, %9 ¥ F posterior wiring2 2 2% A¢ 3
T 69%, AWALE % FEES YT AF 55%°14

Table 11-1. Neurological function at follow-up
(after Frankel’s grade)

=

'é Neurological function at follow-up

‘g

k] A B C D E Total
g A | 18 2 2 22
*;: B 1 1
E C 2 6 2 10
g b 5 5 10
on

2 E 23 23
& |Total| 18 4 14 30 66
Z

o}
Fuql 2o 44 2 F TA &L Harrington rod in-
strumentation-$ AP A$- AT 4%, FHAZ F
posterior wiring-& A% A S$-ole HF 48%, AU
e 2 FEd ART ASAME JF 29%°1d o

ol2jqt } 3T 49 HH Y {Xo A3}t 3 Harrington
rod instrumentatione] 7} F2 wolgly Al Hw
53 A717ke) FAA g w2 ARg FiF 4=
o] WA AAL Hgler} Harrington rod instrumenta-
tiong AT AFoe 1°9e) i) gle] A7
RANHE 7} ok F 3¢} (Table 10).

1N, dFSae 55

AREFE Eue 439 F 7 F 93d A+ 9l
Ak Y FA] A Auiel F4be] UKW 228 F
4 AN E FEH 3 Eo] doipid o] 4ELS HFE
A F AT HFEabe] dojvA] ggoy 2 A
Al A A Aeke] FAbo] et E4Hele]E €A vy
2 99 Aoz ARHD. BEH AAEA] Addd
219 7ed A A AAEAY 8T E F AN
78 FEH EL B 5 9l (Table 11-1).

Zr A gwhyel N3 & F 9 382 Harrington rod
instrumentation-§ A ¥ A AREAS Tk 219
9 B F 119(52%)°] A = FEH ¥ Ug

Table 11-2. Neurological status by the type of treatement

Frankel’s grade Frankel's grade Recovery Improvement of
Method of treatement at admission at follow-up rate neurological status
A B C D E
Harrington instrumentation A 8 2 2 52% 37%
B
C 1 2
D 1
E
Posterior wiring and fusion A 1 33% 16.6%
B
C 1 1
D
E 1
Anterior decompression and A 3 45% 33.4%
anterior fusion B 1
C 2
D
E
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oo posterior wiring¢ ¥ A% 3% F 1%9(33%)°l
pEg HBe sgoen AGAste Yy A+ 119
2 59 (45%)° 93 =& 89 JB& sk
AA&Ae] HEA 5= Frankel's grade AdlA E7}
AE 47 138AM 53:7AA AF2 BARF )& o4
o] AANEe] AEAE HAIE M2z e HE
£2 A3ste v|2eged 24 Frankel's grade B
@l D@2 A8 A= (4-2)/(5—2) X100=67
%2 2 NEARE AU Vg Bgez o
A A&Ae) Y BAEE v Tste] & 27 Harrington rod
instrumentation-& ¥ # %ol 37%, posterior wiring &
Y ASee 16.6%, AWAYE R e AUT A
%ol 33.4% 24 Harrington rod instrumentation &
¥ F A FEE AAE Jehidvh(Table 11-2).
T, FA g ANAEE WEY Ay rig
A5 E AP AE B2 o F71 FHo] BAY

Table 12. Complications

Complication No. of cases

G-U Tract infection 27
Prossure sore 12
Pneumonia
Paralytic ileus
Wound infection
Thrombophlebitis
Bladder stone
Pneumothorax
Hepatitis (Death)

b e = = N W

Fig. 1.1 A; Al1839 ¥4FHE RoAFE
9 AM4gee A9E F9 X-A A3 G F

Hoz NAE Hrlde 2 A0zt Qol w4 A9
shsic ’

12, g%

3 6679 ¥A F 379(56%) A 48819 ¥ Fol
WAt f274ge) 27H 2 MR Bk € F A
3 o) LAste €F 34U AR A7 14 A
sit} (Table 12).

5 @

34 WA WAZA 24 F A 123 209 F
HEEE depie EAEA0 AN AA9 gAvh
817 slgich

44 3 RAAGE A% 2327 & (corpectomy)
R AEE o4 APHYEE VA

4% ¥ Argge FuoA olFeinon A3 4
= 1002 Adgged 4434 H%e dsn
(Fig. 1).

£ 22

204 G BA2A ZFARE AL2FFSG A1LF
Zholl Agyel ¢ T8 R 79 s E4det
u] F4(grade C)o] sld=h

4 od #¥4 A F posterior wiring3} FH
2 24sg ANWstd Hol& E T e 4
dom REAH A7 FAe 38 (grade D)o] dd2rt 1
Q9NYe F4] A ¥ I35 8 F/HEE 2o




Fig. 2.1 A; Ti,—Lioll A=yl 49 I8 3 @78 2o F& $¢4 X—4 Al B; ¥4 A ¥ posterior
wiring s ¥4Aged AG F9 X-4 AR G F¢F 149 949 X4 A,

A

Fig. 3. : A; Ti,— Lo A3 o T4 R 2978 29FE $£44 X—4 2. B; Harrington rod instru-
mentation & °] 43t FHY AR P Y ¥ X—-A 413, C; Harrington rod & AA Y ¥ X—A ApAl,

3%.-1: aﬂ' i..~'§
¥ P

A
Fig. 4. : A; A1 83¢] I HL RAZE 4448 X—4 A3, B; Harrington rod instrumentation 3 %}
AP FTEE TG AYH Fo X-A Al
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Fig.5. : A; 412834 23 9 HAH ¢ F4¢ ¥95F& 44 X—4 A4, B; Harrington rod instrumen-
tationg& o] -g-3te] T4 A& g zAY ¥ XA A C; AdHed A9 F X4 A4

posterior wiring 2.8 A ¥ A7|7 21 {A7} £o)
] #e¢& 24349 (Fig. 2).

£ a3

354 EA B2z 244 F ARFE L A18F
ol Aol ¥ A R @79 Ale) A vy
240 dden A FFo] Futsel Usith

4444 Harrington rod instrumentationg ¢]4-3}«
T8 HE L 2ANE AP YFes Ao 3
A1Zke] AR} H4-A ol TRYEE WEHA R
gtov} 1 FAHe <kAbo] slice fractureo] 917l i Foll
EF A 3 Fgo] AU FA 9 HATA Az
3] elFolzhon AAFAE d4¥ HE(grade D) 5
Art.

%% 21 8714l Harrington rod & AAstsled X
2 F% % 59 Aol JIEA A% =HUG
(Fig. 3).

& 24

184 GABA2ZH FAL 7|Ald 3o A 1oy
o AR A dE 9o, 30°9 d3xel EshA S
WAl whu] FA}(grade C)o) sisdich

44+ Harrington rod instrumentation 3} Ju}3 3
FYEEE FA AT F BFEE SR ALAHEG 2
AAZ4S 944 BT A YA 5 3}z
i} (Fig. 4).

Eals

204 @At BAZM 244 F 159 BFEF vhehy
£ AL A283d B2 Y WS A SR whul

%4 (grade C)o] lslew £gstde] Fubsle] sl

44 24 Harrington rod instrumentation22 F4
9 AR Y IS AYY F FAlo drtaleA B
Fag AR

A7} 443 (EY ¢4 F 1749 2o A F
& o] 4% AR Y A EAYt. ¢F F=E 0
2 A=Y A354L 42 P99 Fig. 5).

V. &% ¥ 3%

FREF A3 FHLE AN TS BUAYIHLR T
1% 4 sle vl (3o FAAYTHEL TH R €79
A A9 AP P2 Q¥ AAvv Y Wy ¢
3 R o)Ay FEE 2AY & 9o olg FHe 2 A
BEAQdy Ated 9§ £93 ), Holdsworth!!2%) =
FHAA T Hdd¥o ate} Aol FA"z
o Weitzmann®”-& o] 8] A4, 5839 FFF
A, AAZAE B0Y ZE TAFH A3 3N A
E71 50% 14 RE FAL F4AA FHolF 3}y
o},
FL83F {3 ETH 9 97 E A8 AL 4
oA 4 Y3} BEA) a2 gEige
Aasta ot 2 A-E3} o|Ho| Wt o A}
e olA AT o wige] $UYYA =AY diabe]
Ha gl

Bedbrook 3} Gutmann'®& 3}A1AHd ¢ A A RF
ol F HA3E REAQY Yo T NEIE Ao Frix
FAstgd o 2ol 2944 Roberts'® 53} Lewis'” &
BEHY aYoz ARl A% P¥o) A 71
B2 97 A W oAU A3 YA L&A F
F& 298 & A5 i sicn 4o}l Holdsworth'™
1219¢} Kaufer'®%& 7]+ #¥4 JB¢ F W2y
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FHFolAeg AlPFoeaA A YA YAAHE LT ER
sted A E7e] Y g AAAFA oF #AHm2A o
ol ke AAEAE FAYRL olaAA o YAste HY
€ duEly 27d §FAPEAN YHEE Y T
sle oldel lvhx 3t

AAES ANHE F REH ARE AYY AYRLS
R o] E FAR AT AYr|u] 59 ANddAE 25
3 olge VYA AEE F HaHYL A o] HH
%d AR Y §F37 Q43 B Lol TEe =74
2 9 e e JdE + ddm Apas)
o &9 ALl He AL Y 27 F4
& AAYge YPoz ok $eA xNEY Mg
AL BAAAETES AFELE Bt F4 YL ”TT
ol & 2% Y Aoy AYY me Add %
23 % 27, 2 4349 9 Ao}t sle A
T4 eI 4 FAoHE A3 AZFTEANA
Ao 18 Ao e, HEHAE 9 YAy
& AYstd

AEAqte £ {Y¥AY Y F Uz ayez
+ wire loop, William’s plate, Weiss spring 3}  steel
mesh3o] Al-8-5o] gov} A FAE7) e FA] 3l
o] ok3t ASeE {3 HHo| £o]x gor 1A
Asirl @7 dEd HIde Btk @A e
Harrington rod instrumentation-g ©]4-% F4e| A&
9 o] B sHeiztx 9lE A9 ok Harring
ton rod instrumentation £ HF ZFUFo) ZHE
9l n® Ao 24 19583 Harringtonel 2] 3o
H2z EQAAN A g7 TR dsd AP=HI
% Dickspn*® %3} Flesh”® 5& o] 7|78 AH4¢2
24 7129 e R I3 JEY 2Yo] £
Aolold EHE¢E $AAIY 2EI} B feldln =
Z1RE R Ao sH5sd UL FHAFE o
Heol gt Ragd.

E AAEE < 2592 Harrington rod instrumen-
tationg AW gded @A & ¢ AF =y
2ot U4 kY N3 HYg Y Aol g9 A A
g € 7 UM A4l s} Sl E Y =
71E%e] Assded w¢ A/ FA 4 N
FEUDIr e 2P D FEo] A4 Yosipovitch
e Baof 9ste] Fupltfe) ojgke 2 <%t Harring-
ton rod ¢} axial force2] 42 3l MIFy wk
9 Aol Y7 gHcT Budig et B A9 o
o AAME HF 1°9) LA gisdd

Convery® %3} Dickson® %< Harrington rod instru-
mentation®] y§Fo7 F&A] 7o FGAY wiA,
rod9} s, hooke] Hel, RBF % A==y A

o] itz 3tsdch. Hook 9] Molv M3 A
%, lamina 8] 4, rod 9] HAFo o3 YA 5 gl
£l o= ¥ hook o] A o] & W57 $]3ld& hook &
AYY 2AHA} Y Fastd 2 # X dsld A
25 7ol o] Wol gy 7|Eeol slch Purcell®
< FHY A 3¥WA inferior facets} FTHY ofef
2R FFo) hook& Aol 5709 HFE A3}
2819 2AH HFEEF22 U3 hooks] Helg wut
€ F v stgen FAAHLR o] HX7) 1 A
g AANZE dA=] e AgHT k. AAEY A
$ 239 distarction rod ¢} 2 9] compression rod s
A hook ] He|7} HAYsle o]z U FHH FIFs
o A3 F7] F5E B 5 U o] F 144
© %A Fo] surEe Asde

=% Harrington rod instrumentation?] <go=z
AAA o2 Fdg o)F= FH3Y ) AT E o) F
S&He A AHAQ rodg AMEFoRA HAAHQ
Z57t 2A=H A laminad] T L o4 F 9.
A5 2 # 4 A Harrington rod & F38j4 A4
Ha o] YefE Wil Ay Bgoy rod dis-
traction forced] 7+4 2 st 338 P2 Q v A
€ &9

Distraction rod & A}&3d h}ZHE a9 Az
FolE AM22 A F Jov A gt A
Q¢ distraction force 2 A3} £A4R A 39 o] U
3 79 Al AAR 2318 YeiAE ALE e
d & HAEL 2 o] & AYEA

a2} A 2}&-& Harrington rod instrumentation ¥
o 2= PEFE AN F& ZA4E 2719359
A& hooks) HYY HXNAAH ¢ HAY distraction
force o] ¥-39} cjo] WA o] o AYY F¢& Ay
ool § o2 Al

ARviel o] 4L F2 FHE N3 AHYq g &
HE3N Y Rl Wy ez velve 1 9 FAAA
A Q7MY AHAE == /YR o A
AEA5E 2522 Ausiye) Sle AL AW
ZAted Alggess AAFAY HEE Jdy B
TX slch. 2y HFE7he A9 qhubg A A
I FFEAE B AT F S o] AMRLEE S
ZAetg A Xda 239 A3 FAAFE M A
22X B¢AAY AFE2A49] o4g 298 # 5F
8] o) ol gk AAEL AL 27l AW
ZAste R AR ges Ao 58 (45%)404 AA
49 EHE gt 2y ol AwAtE F
E FA7 v EAAA S22 AwAgted A
fEReRZE oA FE And AALYY U=E 77

X @
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ged ojsd EAFl e 3] ez} e
g2o lAdMe ¢ F HadaHE A o] ¥
57 g zAgte A £ ¥ WAL A1Y3od ¢
AL E #AsE Aol W4 F 43l

Whiteside’ 57 Jacob'5& M A% R F4<l
g 25 &4 3E Ay d9A dayses Fyqt
A (posterior stabilization) & 4& ¥ 44 7| 7ke] =}
A FARGAL W AYFEEE A Yol ddn F
23 utd Flesh” 52 AAx29 gtutg Furg F3
A3 &AA A Hupzigted A AU ¥, 2F
¥ 221322 Harrington rod instrumentation 3} 7
e Aol dra #tgc}h. =3 Erickson
5L AHELE TUHY F83Y FAHA] costotrans-
versectomy 2 X & Hw zhqta-& A8 ¥ F Harrington
rod instrumentation& $A)o] AP gz ®=2¢ 7}
g3 FAd HFe AL E dddz Hch

HT ARESY AN AYgdee] desA Y =&
A oz qsle HAAE b ket S g
Wags FAHd Faied A9sr] TdY 35
+ Harrington rod instrumentation 2.2 $4 339 A
23 o S 9 F HAALYTL H4ed R o
Axoz Auzlges R DRSS AP HAY
X gurgolel n AR 3 npeld),

AAEE AzgEel dagAY A3EA4 F A4
Ael 7l vl 2y kA d 1589 ¥A}e) M= Harrington
rod instrumentation} FA)of FZf e W44
2}t Hupzkabee]l BastAY @2le QA T3
EFE 9N E A7 wios dAAY &8 A Y
Foe2A ohga 2L oL B 4 U Uy
%A ¥} wmE X 7Hf o) Harrington rod instrumenta-
tiondh& A &3] Al F¢o A A ¥
€+ ¥ 2N HAAE L FEFE BRAAA o )Y &
4E FAYD A Ao AL & F UL
o, o]apd F¢ql ARG R AR geES HAAH
7b AR Al A g3z B AN HEY
T 7Mestgen =3 A% segment?t AW R
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