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= Abstract =

Clinical Results of Segmental Spinal Instrumentation in Unstable Fracture and
Fracture-Dislocation of the Thoracolumbar Spine

Bong Yeol Lim, M.D., Hee Young Cheong, M.D., Byung Ryoung Yoo, M.D,,
Suck Jo Cheong, M.D. and Young Goo Lee*, M.D.

Department of Orthopaedic Surgery, Hyun Dai Hae Seong Hospital, Ulsan, Korea
* Department of Orthopaedic Surgery, In Je Medical College, Paik Hospital, Pusan, Korea

Segmental Spinal Instrumentation is effective operative procedure in unstable fracture and fracture-
dislocation of the thoracolumbar spine, providing rigid spinal stability and reduces needs of external
support and complications.

Fifty nine patients with unstable fracture and fracture-dislocation of thoracolumbar spine were trea-
ted with Harrington rod instrumentation and sublaminar wiring(31 patients) and Luque rod instrumen-
tation with sublaminar wiring(28 patients) in Hyun Dai Hae Seong Hospital, Ulsan, Paik’ Hospital, Pu-
san from Dec. 1983 to April 1986.

We have analyzed the results of treatment about two type of S.S.I. and obtained following conclus-
ions;

1. In 59 patients, T12 level injury was 17 cases, L1 level was 25 cases and so T12 and L1 involv-

ement were 71%.

2. By Francis Denis classification, 28 cases were burst type fracture, 20 cases were fracture-disloc-
ation type, 6 cases were seat — belt type and 5 cases were wedge — compression type.

3. In Harrington rod with S.S.1.,, initial kyphotic angle was 22.4° and postoperative angle was 7.4°
and correction rate was 66.9%; in Luque rod with S.S.I., preoperative kyphotic angle was 21.7°
and postoperative angle was 6.5 and correction rate 69.6%. So there was no difference of corre-
ction rate in two type of S.S.I.

4. In Harrington rod with S.S.I., the loss of reduction was 1.2° and the loss was 7%; in Luque rod
with SS.I., the loss of reduction was 7.2° and the loss rate was 48%. So the loss of reduction of
Luque rod with S.S.I. was greater than that of Harrington rod with SS.I.

5. After removal of implants, Luque rod with S.S.I. patients have better range of motion than Ha-
rrington rod with S.S.I. patients clinically, but it needs more follow-up because of a few cases(18
cases).

Key Words:Segmental spinal instrumentation, Unstable fracture-dislocation, Thoracolumbar spine.
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194913 Nicolle] ¥, 196313 Holdsworth7} % « g
F4 2o EA Adg wEE e, 19831 Me-
Afee2} Denist= Three Column Theoryel] ¢]3F &
& =8kt

Fea3Y B4 4 9 TAHLTY 2 8ol
= 87k dhile] oy H Il HFEAH A
% (Segmental Spinal Instrumentaion)g- o] 83+
2AE D FHEES APt A ETA H 5 9
g zhokat A40 AHEE Fol ZIEFE 4
Aozd PHEFE Folv who] ] Al =gl
c}.
A2 1983wl 124 ¢ 19861 4¥7bx EA
A AP eda W A oL Rl
2 Aozt wael 49 Harrington rod with sub-
laminar wiring and fusion®} Luque rod with sub-
laminar wiring and fusion$ Al A giwl i34 F
838 T FAYT 594F va o 24 5l
TR 3T ol B wbeld.

L oy o 49

22 184146 HI 524|742 RESlo] YoH,
21410l A 404 742 7} 486l 2 A A A 2] 81% & A=A
g e, df-2o] F=tgicl (Table 1)

Table 1. Age and sex distribution

Age No. of cases male female
below 20 2 2 0
21~30 20 18 2
31~40 28 27 1
41~50 8 8 0
above 51 1 1 0
Total 59 56 3

Table 2. Cause of injury

Cause No. of cases
Fall 30
Direct blow by heavy material 18
Traffic accident 7
Impingement into
heavy material 4
Total 59

2. &ael

F-7Afast 300l 2 7hA ggtos, FaF-tell F
el o8 AAAQL 9y Y mFAFRL Fo) gl
2, ol AblA el 27 Aol 2a}arel] sals]
Ao 2 BAsrc}(Table 2).

3. &MRY

A12FF U A18F 7} 72} 174 YW 256124 o]
F 37 AR T1%E Axign o, 2 level
o] &4kl ol 68 o] %ic}(Table 3).

4. 23 A YT 2R

Francis Denis'® 2] Three column theoryel] ¢}%}
H-54oll 2| A5l o=, Burst typee] 2842 7}z
weken, o]l EH-gTor 2060
Seat-Belt Typeo] 6o, 41 4hoJubgo] 5elle] o] %)
t} (Table 4).

5. SHtay

ghxloll 4] T2 o FAHFHo| 130, FHolA
SEEE H ¥ 7lFo] 65, EF 2394 32

Table 3. Level of injury

Level ‘ No. of cases
T 10
T 11
T 12
L1
L2
L3
L4

Total

a D b
W b = U =N e

*two level: 6 cases

Table 4. Type of injury(Denis classification)

Type No. of cases
Wedge-Compression type 5
Burst type A 2

type B 24

type C 0

type D 2
Seat-Belt type 6
Fracture-Dislocation type

flexion rotation 12
flexion distraction 6
shear 2
Total 59

-172-



ol o] FukAel 2l gich(Table 5).

xg % 23
L $A% S2A7]

HeR ZIeES 9= sglon 2447
ool Asat o7 7ol Fom, 13 olul7h 36
o, LHYo| Wt Sell, LY o] F Aggt ol 1al
gdom, 1F o|Fd AAF ol el Fubs
o2 ANGNS TAE Akl F AAL A+
9t} (Table 6).

Table 5. Associated injury

Injury No. of cases
Head injury 2
Chest injury 6
Visceral injury 1
Urinary tract injury 3
Extremity injury

upper 6

lower 13
Other(burn) 1
Total 32

tation type Preoperative kyphotic angle;18°

. 2% 4l W 24

Aol 4204 ¢ 3 ol PR, Bas) B
%2718 28 A ow, Bale] #]7]& Harrington
rod with SSLo|4 = ++% 3F 239,Luque rod
with SSId| 4 & 3o 1540 A},

3 nHE® HEe YT A HEBSMAE

T« Fo gl EeiLA A Fuakg s
A 519 c}. Harrington rod with S.S.1.2] dlo] 4=
T HTE A4 248744 53 HF A4
7.8 AL 66.9%¢] g2, Luque rod with
SS.LeY ddlde 54 FTF A4 21.7 04
£33 HF A4 6.6°2 YL 69.5%2 F v
W7o A Aol gdvt. FE£4-E Har-

Aw

Table 6. Interval between injury and operation

Interval ~ No. of cases
Before 24 hours 17
Before 1 week 36
Before 1 month 5
Over 1 month

Total 59

Fig. 1-b. Immediate postoperative kyphotic an-

gle;6° Harrington rod with S.S.I.
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Table 7. Change of correction of angular deformity

Pre-op Post-op Correction angle 9%of correction Follow-up angle Loss of reduction
Harrington  22.4 7.4 15.0 66.9 8.6 1.2( 7%)
Luque 21.7 6.6 15.1 69.5 13.8 7.2(48%)
Table 8. Complication
Complication No. of cases
Bed-sore 4
Urinary tract infection 6
Wound infection 2
Respiratory tract infection 2
Implants failure
hook dislodgement 2
breakage of wire 3
Total 18
FEF 1ol HIZAZEES AAsIG oA, 4A
F Y ol 4 Asld 18dloll 4 HAFEFAL 2
gt A 3l Harrington rod with SS.I.& 2183t 7
¥} Luque rod with SSLE 4183 A% %

Fig. 1-c. 9th months after operation kyphotic
angle;6°

A o]
=4S

rington rod with SS.Lell A& 1.2° 9] z3i4

B £48L8 7%o0|9 o, Luque rod with SS.I.

dl & 7.2°8 AYPAHEAS
4] Luque rod with SS.I1.2] %

ble 7).
4885

4 59% % 18019] W9 Fo) wsHom Har-
rington rod-& AH&3F 79 hooke] zo|7t 24 gl
gl e, Lugue rodE <}£3F 79 Adsldo] 44
AR o) o] 2elgt A7 42 FSlcl (Table 8).

5. oy sEE

Hef £4§8 48%E
d%£40] BokeHTa

7~

| =]

\_.

2 HHE H2

dodo] wimd ofFalAc} (Table 9).
&% 9 1%
a3y 24 U FALTE AR 2 A
la o 7bg & UEE vepl 2 glos Y Ja-
cob' ol o)slw $Fs B A % o dajell &
He e, Az = A2§F o

A18 37t 2 174 W 256 2 4
o NN1%E 2k o=, 21404 404 7}=2] &
2 Zo] 454 24 76% 5 X33 Qo).
F-a5F 24 o BT N ERE 1963
i Holdsworth' &= $Fulola) 72| s} §-Fo =zt
dPAG By HFEdom PHsgond, 19
83w Francis Denis'® 2} McAfees-& 2] 4Aksiet & 2
d¢] £293% Three column theorys] 2] A%}t 6 7}
A 459 A2e BFE 9 a}aatuﬂ o=
middle column®] &4k 7)) 2 & oy, A x]———
9] 719 Francis Denis'®ol] 2|3} ‘é“'—“‘i}‘lﬁﬁ

o] ¥ 3917} Al

Burst type, Seat-Belt type, 24 -7 o8 83
sl
494 £ 234 28 2 TALPY Any

ES

Table 9. ROM after implants removal(AMA criteria)

Flexion Extension Lt lat. bending Rt lat. bending Lt rotation Rt rotation
Harrington 22 13 15 14 31 K
Luque 35 18 20 21 411
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Fig. 2-a. 23 years old female patient Burst type
fracture. Preoperative kyphotic angle;21°

ol Guttmann'®o| Zabali #1$14 %ol oat
B Z A9l w3zl Holdsworth'™ ¢} Kaufer'? 7} %2}
e PSS D g gd g wyow o
5o, 27433 W& Agierd 3t
bl @ AAFAS A4 9Re 2, AAY
fr2l ok Fr1 e sy 4 28502 o rhx
PE5E ¢ + dok2 sl o=t "19,1958 Ha-
rringtonell ®Ja) A%2%¢ DAL A wory
Harrington Instrumentationd 29l #&23x
2 BAYT Dbl 4gahA Sgdoe, Purcel
%< HFZ Az el Harrington distraction rod &
AH83 79, hooke] $1al& EhEET AFH9E
F4o2 2A4Y 344 439 A TRRA)
BAEY 2405 FTo| 7 Fobn 90, Na-
gel*¥ & BolAg Al A ZE A4l 4 Harrington rod-&
A8 AL AU AR fA, 22519 2g
2 AAG sk Aol Basih shHes, ¥
Zolle HFPH 1Y 50| 543 =t} Harringt-
on rod instrumentations] Ze#l & H8 FHEFL
Folx ¥l A3t WA W 2ALFE AAT
% SA) Homrenniem, Wenger™ 52 343
4 godatol oAsted $UTAE ARE Al

et
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Fig. 2-b. Immediate postoperative kyphotic an-
gle;2° Harrington rod with SS.I.

Fig. 2-c. 6th month after operation kyphotic an-
gle;2°



Fig. 3-a.- 24 years old male patient Seat- Belt Fig. 3-b. Immediate postoperative kyphotic an-
type fracture Preoperative kyphotic angle;37° gle:3° Luaue rod with S.S.I.

Fig. 3-c. 8th months after operation kyphotic Fig. 3-d. 12th month after operation Removal
angle ;8° Breakage of wire(arrow) of implants kyphotic angle;10°
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Fig. 4-a. 40 years old male patient Preoperative
kyphotic angle ;30° Burst type fracture

HarduAge] A E 4xnd, 192y Fr-
itz Langes} & Zofl rodg o] wiringd 4| =35}%
i, 19631 Resina® 5-& 7+ & ZFmjele] F4HE7]
o] AEE E& wirer} clipg 5341 H rode 2A
#hglch. 19731 Luque'™ & mpwl 4 A 503l 4
2]-8-© 2 Harrington rod& o] &3} SSIE 4|33}
gon, 19761 Luque™: Luque rodE <}-&3t
segmental instrumentationS 33 |3 ] S S+
o, 2ol T4 2 FALTFAE AFEsHA H3
r/}_l. 12, '1).

Luques} CassisW= F -+ 833 Z4 a4
Luque rod& o| 83 SSILE Ajgfsled A L
o] 7l om, uAglel Zs-EF3 Aol
7bsstgdeb B 13lgla, Bryantg} Sullivan® 2-
15419 Holxd A F o g 29 ZA-l4 Harrington
rod& o]-£3t SS.L& A& 5}, o]+ rod?| <obF
A4S Folx, WLAHEY shEolvh A S
AEA7L Q1Y E FTLIE FAEE F o
22 ZA gl &zl wyjelzl it
A zE¢} 719 Harrington rod& o] &3 SS.I1. &
31d|, Luque rodE o] &3+ SSIE 28¢ldl4 No.
18 #41% o] & s}eHdouble strand) .2 ulEo] rod
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Fig. 4-b. Immediate postoperative kyphotic an-

gle;8° Luque rod with SS.I.

Fig. 4-c. 12th months after operation Removal -
of implants kyphotic angle;20°
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