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The Care of Patients with Paralysis Caused by Thoracic, Thoraco-Lumbar,
Lumbar Spine Injuries

Nam Hyun Kim, M.D. and Dong Wook Kim, M.D.

Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

In recent years, the rate of the spine fracture tends to be on the increase year by year as rate of

traffic and industrial accidents are increased.

111 patients with paralysis caused by thoracic, thoracolumbar, lumbar spine injuries were

evaluated from January, 1979 to December, 1988 in our study.

1. In patients with paralysis caused by thoracie, thoracolumbar, lumbar spine injurie;s, most com-
mon site of injuries was “thoracolumbar junction”(47.7%) and most common cause was “fall
down” (48.7%).

2. “Burst fracture” was most common tyne of injuries which were classified by 3-column concept
according to Denis & McAfee(52.3%)

3. In early 1980’s the operation was performed with Harrington rod, anterior decompression &
AIF, posterior decompression & PIF and from 1984, mainly Luque sublaminar wiring, and in
1988, SSI was commonly used.

4. There was no difference in neural recovery between conservative and operative treatments.

5. There was statistic significance in the incidence of complications between conservative and op-
erative treatments(p <0.05).

6. The more severe neurologic damage at injury, the higher incidence in complication(p <0.05).

Therefore, although there was no significant difference in neural recovery between conservative

and operative treatments in the care of paralysed patients caused by thoracic, thoracolumbar, lum-
bar spine injuries, rigid internal fixation and rapid mobilization can be recommended for decreasing
complications by prologed bed rest and active rehabilitation.

Key Words :Spine, thoracolumbar, Fracture, Treatment.
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olo] AAEL 19791 193-¥] 198813 129
72 =F 107 QAAEm o zefat A9
Fa Ao N AEF AHFA4L U F3,
2% 838 A3 £482 11148 g4
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I. H7CHa 3 gy

ATl 19799 198 E 1988 1297}
A w1047 A ga g Fge
3wl ol 7R FF, F-8F, 22
3 A2 S4B 11650 FolA 4173 4]
U A BUAY T4 FHF A¥AeE
At LG 5SS A 111e]9 1A
F4o] U0 F 833 A2E4BE o4
o8 AW, dnd U Ex, 489 9 g
2l, Denis9} McAfee?] 3-column coneptol] 2]t
£49 7, i €4, A 22
4 28] g A3 9 §¥YFE L4 @A
A}

o5 24
1. M9 8 o6y Bx

F 11lel% 9= 874, o=} 24502 Yy
vl of 4:10)9a, F57] dedEql 20-494)

Table 1. Age & Sex distribution

7t 100922 Aale 901%E AAsAc)
(Table 1).
2. &4 ¥o

FAlas) 549(48.7%) o2 A} Wekon
YAl E 437(387%)02 WL MEE n
9 c}(Table 2). :

3. &MY

E4FUE A4 FAWE B9 A 12537
30%, A 1837} 33902 olEg Hald 63
H(47.7%) 2.2 713 @ W& g 10
Hel Aol 2700] e Falo] FHo] 9}
¢l =} (Table 3).

4. S &4
4279 (37.8%) 9] Aol 4] 83¢)9) Fuisl

P

Table 3. Level of fracture

Level No.(%)

Age Sex Male Female Total(%)
-19 1
20-29 32 11 43(38.8)
30-39 25 10 35(31.5)
40-49 20 2 22(19.2)
50-59 6 6( ~.4)
60- 3 1 4( 3.6)
Total 87 24 111(100)

Table 2. Cause of injury

21(15.9)

e 1( 0.7)

—— 11{( 8.3)

——— 30(22.7)

T 33(25.0)
T 14(10.6)
— 16(12.2)

R — 3( 2.3)

- 3 2.3y

Cause No(%)
Fall down 54(48.7)
Car accident 43(38.7)
Direct blow 13(11.7)
Other 1( 0.9)
Total 111(100)

Total 132(100)
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Aol Aer FEFEH, 5T L FHER

Y HF o7 Fo) B2 Wl E B ycH(Table 4).
5. 3-column concept0f 2|5t 2§

19831 Francis Denis®} McAfeeol] 23 3-
column conceptol] w}z} HF3wl w®l, Anter-
ior column3} Middle column <=4}l Burst frac-
ture’} 58w (52.3%)<c 2 7}A weka 3 col
umne] 25 445 Fracture-Dislocation® 50
= (45.0%) o 2 g2 W= & el c(Table 5).

6. AZ aae| Yu

Wl Ao Al EAE B AR08
o tAvle] =7} 639(56.8%), E9AH v}
8] Bx7p 149(12.6%), AAE €4 A7)

7. XE2YY

329 9] fAboA HEZH XEE AYP3A
o ol i HAAs ] HGAH 3HEF
Aagiy Bz7]5 o]&3 JuAgoz vy
£ AAsa, 7999 +43 A2E v @
2kl 41 =, 801l 20 &= Harrington rod-& ©] &
AU AAE 3 ATREE FURLE
o] &£4lo] A}£E T, 198411 o] F &= Lu-
que sublaminar wiring2] &4]o] F2 A£E9]
o u], 198811ef|+= C-D transpedicular screwi}

Table 5. Injury mechanism by 3-column con-
cept

321 (30.6% ) o] %1 £H(Table 6). Type No.(%)
‘ Compression 0
. L burst 58(52.3)
Tt?ble 4. f&s's?f:‘lated injury Seat-belt 3( 2.7)
Associated injury - No. Fracture—dislocation 50(45.0)
Long bone fracture 18 Total 111(100)
Head injry 12
Rib fracture ' 16 Table 6. Neurologic status at 1st examination
Hemo-pneumothorax 12
0,
Pelvic bone fracture : .. B Status No.(%)
Calcaneus fracture 5 Complete paralysis 63(56.8)
Hemoperitoneum 3 Incomplete paralysis 14(14.6)
Othere 7 Nerve root injury 34(30.6)
Total 83 Total 111(100)
Table 7. Method of treatment
Year
Method 79 80 82 83 84 8 86 87 88 0wl
Conservative treatment ~ * 4 2 8 1 3 2 4 3 1 32
Anterior decompression & AIlF 1 3 1 6
Posterior decompression & PIF 1 1 1
Posterior decompression & 1 3 4
posterolateral fusion
Harrington rod 4 4 1 2 1 16
Luque sublaminar wiring 2 8 14 9 23
Ant. decomp. & AlF 1 3 1 5
& Harrington or Luque
SSI(C-D transpedicular screw 13 13
or AQ internal fixator)
Others 2 1 3 1 1 9
Total - °.. 12 10 12 3 9 15 8 16 15 111
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Table 8. Interval between injury & operation

Duration No.(%)
Within 24 hours 20(25.3)
Within 1 week 23(29.1)
Within 1 month 26(32.9)
Within 6 months 8(10.1)
Over 6 months 2( 2.6)
Total 79(100)

Table 11. Comparison of incidence of compli-
cations between conservative and operative
treatments

Treatment(%)

Compli- Conser 0 Total(%)
- - pera-
cation vation tive
Presence  26(81.3) 42(53.2) 68(61.3)
Absence 6(18.7) 37(46.8) 43(38.7)
Total(%) 32(100) 79(100) 111(100)

Table 9. Therapeutic result(Neurologic func-
tion) in conservative & operative treatments

At follow-up
A B C D E Total

A 18/42 /2 /1 18/45
B 3/4 /4 3/ 8
C /2 4/15 4/17
D 1/16/8 17/9

Total 18/42 0/0 3/8 5/21 6/8 32/79

* Frankel’s classification

No. of conservative Tx./No. of operative Tx.
A complete loss B:sensory recovery only
C:motor useless D:motor useful E:intact
X=0.713 p>0.05

Table 10. Complication

Method of Treatment(No.)

Type Conserva- Opera- Total(%)
tive(32) tive(79)
UTI 19 20 39(37.5)
Bed sore 14 8 22(21.2)
Hleus 10 22 32(30.8)
Pneumonia 5 8( 7.7)
Mortality 2 1 3( 2.8)
Total 50 54 104(100)

AO internal fixatorE o]&3 HE2IAyAH=
o] o] &EcH(Table 7). 7H5ag Z7lo +
%2 AYPge Yoz dod F4F 1F o] i
223 A7} 439 (54.4%) 0] e} 2 Folrt
ey oA EEHAY = FakEAe] A
of 8abe] WAL S EHA %E A PelE
444 A87 49712 A s g =H(Table 8).
22x AEE 498 FA4E A £4F 3F

2o guga t 2de Asssch

Table 12. Comparison of incidence of compli-
cations by initial neurologic status

. Incom-  Nerve
Compli- Complete  “lete — root  Total
paraly paralysis injury
Prese- 53 6 9 68
nce (84.1) (42.9) (26.5) (61.3)
Abse- 10 8 25 43
nce (15.9) (57.1) (73.5) (38.7)
Total 63 14 34 111

(%) (100) (100) (100) (100)
X2=32.78 p<0.05

2y ASE BEZFHQ] AR
3293 139 (40.6%), %3 A8 799%F 349

0%)o.2 EAH o2 §938 Aol AU
&9 7% 634% 39(48%), £
d &4 A$ 489 F 447(91.7%) A AlA
ZF4e] TAe] 919t (Table 9).

HEA 8gF AP 329 #AF 25
(78.1%)0l A 50e¢] FHFo] FUH
S&A e 799F 397 (49.4%) 0l 54011
9] i]—uél’;o] xﬂgjoﬂ:‘ zgrarl =292 g % 71o3(37.
5%), ohulA A H(30.8%), $3(21.2%)9
ﬂ—olM*, Agutglol o ¥HEF WA Hs
Lt FAgAez fo% o)t AeH(p<O.
05)(Table 10, 11). WU A& A7 £A el o
E $HF 44 =S 2y E45Y o3
A vpu] 639 ] 3hab3 539 (84.1% )0l 4] ¥4
Z9 dgen AR &4 3499 Hl A=
9% (26.5% ) A I Fo] fiitslo] FAIEH
2§93 #o]7} U AHp<0.05)(Table 12).
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Fig. 1. A) Pro-op. X-ray:L1 compression Fracture, L2 Burst Fracture B) Post-op. X-ray:2 stage
(Anterior decompression & AIF, Luque Sublaminar Wiring).

g 52 At (Fig. 2).

&3 3.

53 1. 274 ¢4z selel 444 JHozw L1
234 oAz FIADIE A 18539 o o] 4 w12 Frankel#{ Aol sidsin 1
T4, A 2829 wWE TAHE Krankel#§ B Z= o|Hel] Cotrel-Dubousset”] 7] & o] &3
of #iwsle] 2 Stagez Hupzials W AWF F B4 345E A Pste] EHAA] A7 FA
3t <, Luque sublaminar wiring% ¥/ 44| Fran- AL glodor} =2 gl (Fig. 3).
kel #F DE FAsiglown, vhujd Za4le
g F 2 AR cHFig. 1). Vi. 5% ¢ u%

el 2. 28 Zae NegEAdo H
3, F-83E A4y AREHL FH

404 o2tz FEAlng A 2839 WEE + ARAAA L, FHH HFH k7
A2 Frankel®& Co su%a}nq FAE 15 Aoz AAEAE Asta ojv] zd Al
ol o Zuk 71¢k4 7w Luque sublaminar wir- HEeAe slBa= Ao, webr] 75HEL
ing® ¥l 9 4] Frankel®§F D& & =A=glon 95ted Al zed, A4z Az, Furz, Agl
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A

B

Fig. 3. A) Pre-op X-ray:L1 Fracture-dislocation B) Post-op X-ry:SSI with Transpedicular

SCcrew.
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8 ZAfol= F3 549(58.7%), WEFALL 43
H(387%)0)3eh. YHez HEE4e F
233 ogol4l Bol WA Nicollm
66.4%, Westerborn® 7 Rockwood,?® Schmorl
50e 50%0l 4oz wasHon AAEY
A% A E T12 30%(22.7%), L1 339 (25%)
22 477%F AX3A} ol& o] #4477}
A0l A9 gle FHoA lgd ¥ 2F
2 FA43 oldsx ¥Holr] W-Felet 3,
White 52 F39 Futad Ao o]
ZA FHE FTAoR IAFTo F HA
Hejglov 8 FoAs 28 A Rl o] X9
Al Ay ALEFoE &4 AW
1% gt

HAFEAY 714 A8 it A2
£ ofgh &4 J1H FRAE o= A
E7bell zbo] 7} Qlch. 19494 Nicoll”& by &
A3 B EFHE TEIE ERHE AN
Qa, 19631y Holdsworth!V’+= Nicoll®} 2HF#
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435 $99HE TIIE 1 Tat as
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(<]

N w3k Foflo] 93 A7 EAToE 2UE
g Auk gkdloe] 9= 1 > A]
3oz AAFA S 3

ek ey A3l
ZZAAELE AP AF o] AAuezE
Az 7t Q7 Ren o

AT AATeLA BAFYT A% 34
Geiuie 2R 2 S5 olFel gt %
giq_l:i,lﬁ)-

Guttmann®& %4 AfA¥oz Ams}:
ved oy R A A8 34
23 pzd agy A7 47 @ B
4 sgez Wngel Yasichn salch

Kaufer % Hayes'V+& A7 <A o] A I¢lo)
BEE 239 Eqtd ¥4 o H7E 27 @
94 4% 9 dnysd S FHRYEL
Zz&359 ). Robert5®e 32&F g¥jog 3
2% A4 A% Ads 424 Y 7
Ad9 W olHH A3 WHez A4HA

F¢ zaddt 39 Beba gk

A& ke HnAe W2+ Wiring,
Wilson plate, Weiss spring, reinforced with steel
mesh, Dunn anterior spinal instrumentation.
Bradford anterior spinal instrumentation, Har-
rington rod, Luque sublaminar wiring, Kaneda
instrumentation¥-¢] ¢li # & Cotrel-Dubous-
set7] 7|1} AO internal fixator® o]&3§ 3>
A A g 4=t AAEL] A o=
80wdv] x7]: Harrington rod, Au¥}7tetE o
Autedts, FubacksE o FUREEe] ol
gl9dy, 1984y ojFEE F=2 Luque subla-
minar wiringo] AF&E ool 1988dol= F&
Mz g4 Aol o £tk

Al A a=A)e] 3] Eof ofsle] Bedbrook®} Gut-
tman'V& &4 4] A% 2] £4 F=}
f%d % 229 47 Hen sgoh
McAfee 59 #obd Al7vhulzl e A%
A 888 stsAo] Ben webd BYEE
Adgozd F& ARE 9g & oz @
.o} Dicksong¥e 447 224 A8y A
ool 4174 Fabel HEAEelE W Ael7t 8
g sgles ASVE 4% 2 AT A
Z4be] 5 %o] oulnaAE gEcin dch
Watson-Jones™ & ¢k & A8 52 A
A ARaolnt A5aed 27lo] A Bl
Aodolt 4459 $HFE $AY & Actw
z2A5 9} 3H Burke®} Murray¥+ & 9

Wol| TAIgle] oA A4 £49 A$ AHs
FA %ol & 10%0l4 F5H 7% 35L,
E9A AAFEAdAAE o 80% = 355
ot BaEgch AE9 7 Lo Frankel®
EFoll uiel £A3 u) kA APFEAe] U
Y 6353 39 (4.8%)el A, E2A £4d A5
ol = 487 F 4473 (91.7%)ol| A A ZF 4] A
o] allot M gubol whE Al FA 3E
Ax e FASHo 2 o3 Aol gl &

W Z2 Kaufer9} HayesP& AsjAlo] 47%, S
27 7todo| 28.6%, &3] 19%} FHA+
bl Axpge] 7 Solle AN 30.8%, £3 21
2%, S =79 375%clded, #53 AEgF
APE FA A BEH XgE w2 ol 4
ol g Fe whlo]l Hlm, Al E4e] Al
TaE 3 Fo] fo] wAlsgc)

vi.d o

L A4E4S 508 §5, §o0%, 43
4 9 2TE F23 od¥s Y Be
o (47.7%), Z2FAazt A 2 Aol

(48.7%).

2. 3-Column conceptol] &gt HFoll4] v&
T A (Burst fracture)o] 7} #%2kt}(52.3%).

3. 1980 = 7}x)+ Harrington rod, A4}
Zete o AugdE, FUAdE 4 S
F&o] o] &5 dm, 1984 o|F 2+ FE Lu
que Sublaminar Wiringo] A}-8-%]¢] 2 v, 198811
Zole F2 AHE FH adwR sk

4. =4 A5} REH HF5 Wi AH
FAke] 3 Eoe & Aol7t glTh
5. 54 Amsb nEd Arud gyFe
A w7 2o (p<0.05).
6. A A EA] ARFE PHF o 2
A W=7 Baeh(p<0.05).
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