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= Abstract=

Treatment of Unstable Fracture of the Thoraco-Lumbar Spine Using Anterior
Spinal Instrumentation of Kaneda

Ki Hong Choi, M.D., Chung Nam Kang, M.D,, Jin Man Wang, M.D., Kwon Jae Roh, M.D.
and Hong Suk Kim, M.D.

Department of Orthopaedic Surgery, College of Medicine, Ewha Womans University, Seoul, Korea

The spinal injuries were classified into bursting fracture, fracture-dislocation, seat-belt injury,
compression fracture according to the three column theory by Denis. The bursting fracture and
fracture-dislocation required the most careful planning. So, myelography, computgrized tomography
enabled us to diagnose the spinal fracture including retropulsed bony fragment into the spinal can-
al. There was much controversy as to appropriate treatment of unstable thoraco-lumbar fractures.
The frequent surgical treatment of thoraco-lumbar spinal fractures was still posterior spinal in-
strumentation including Harrington rod system. Since 1964, the use of anterior spinal in-
strumentation had been started by Dwyer, Dunn, Kostrik, Slot, and Zielke used anterior spinal in-
strumentation in unstable thoraco-lumbar spinal fractures, but not popular. This study suggested
the experience to accomplish the decompression of the neural elements and stabilization of the spine
by using Kandea device in unstable thoraco- lumbar spinal fractures. 12 patients treated with this
Kaneda device in unstable thoraco-lumbar spinal fractures were analyzed from Dec. 1988 to May,
1989 at the Department of Orthopaedic Surgery, Ewha Womans University Hospital. We obtained
the following conclusions.

The results were as follows.

1. The common injury mechanism was falling down in 5 cases, the frequent injury site was 1st lu-

mbar vertebra.

2. According to Denis classification, the bursting fractures were in 8 cases(68%), the fracture-
dislocations were in 4 cases(33%).

3. The average preoperative kyphotic angulation was 24.5 degrees(range 8 to 45) and postoper-
ative angulation was 5 degrees(range 2 to 15), the correction rate was 79.6% and correction
degree was average 19.5 degrees.

4. The advantages were the fixation of one level above and below the injury site, sufficient
neural decompression, firm spinal stabilization, early mobilization with a brace and elimination
of the 2nd posterior procedure.

5. The fixation of vertebral plate was difficult due to the invariable size of vertebral plates,
especially, in upper thoracic spinal fracture and children’s fracture.
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Table 1. Age and sex distribution

1. Acya

1988\ 1293 €] 1989 5 7ba] o] 8f 3}
& AYolAs mAoAM A3} FeFFHE
A% Kaneda H21%7)7] 2348 A9 12
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Age—Sex Male Female Total
-9 1 ! Y
10—19
20—29 1 1
30-39 2 2 Table 3. Type and level of fracture
40—49 2 1 3
059 ) ) 3 Type No. of pts.  Level
60— 69 1 1 Bursting Fx. 7
70179 1 1 1 T2
Total(%)  9(75)  3(25)  12(100) 4 Ll
1 L2
Table 2. Cause of injury . 1 L3
Old bursting Fx. 1 L1
Causes No. of pts. Fx. & D/L 1 T12 L1
Falling down 5 Old Fx & D/L 3
Direct blow 3 1 T11 T12
Traffic accident 2 1 Ti2 L1
Slip down 2 1 L3 L4
Total 12 Total 12
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Table 4. Clinical analysis

Case Ageof Sex Level of Time from injury Nourologic recovery Angle of Kyphosis
surgery fracture to surgery (Frankel grade) preop. postop.
preop. F.U.

1 8 M T12, L1 18 Mo. E E 30 15
2 55 F L1 6 Mo. D D 28 8
3 27 M L1 5 days C E 22 4
4 50 M L3 21 days C D 8 2
5 32 M L3, 14 8 Mo. E E 18 2
6 72 F Ti1,Ti2 10 Mo. E E 30 8
7 47 M T12 1 day C E 25 3
8 55 M L1 2 days C E 19 3
9 37 M L1 3 days C E 45 4
10 61 M L3 2 days C E 25 2
11 49 F L2 5 days D E 18 4
12 42 M Tiz, L1 3 days C E 27 6
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Table 5. Neurologic status(Frankel et al. 1969)

Grade Preop. F.U.
No. of pts. No. of pts.
A 0 0 complete paralysis
B 0 0 sensory only
C 7 0 motor useless
D 2 2 motor yseful
E 3 10 intact

A2 B odc}.(Table 5).
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Fig. 1. A) 2 Vertebral Plates with Tetra-
spikes, B) 4 Screws, C) 8 Nuts, D) 2 Rigid
threaded rods.

Fig. 3. A) Anterior decompression with or without cutting ALL. B) Fixing 2 vertebral plates with
tetraspike. C) Iliac bone graft while correcting the kyphosis with a spreader. D) Applying 2 rods &
crimping the nuts. E) Applying the transverse fixator.
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Table 6. Correction of kyphosis

Kyphosis Degree Average
Preop. 8—45 24.5
Postop. 2—15 5

correction rate:79.6%

Table 7. Result(Eismont et al. 1983)

No. of pts.
Deterioration 0
One grade recovery 2
Two grade recovery 6
No change 1
Total 9
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Table 8. Complication

No. of pts.
Metal failure 1
Urinary tract infection 1
Deep infection(ilium) 1
Total 3
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Fig. 4. A-27-year-old male sustained L1 bursting fracture, secondary to falling down from 3 min
height (Frankel C). His initial A-P and lateral view(A) and CT scan(B) show retropulsed bony frag-
ment into the spinal canal(50%). After 5 days, anterior decompression and anterior interbody fusion
with kaneda instrument(C). Postop. CT scan(D) shows removal of retropulsed bony fragment. Fina-
lly, he could walk with TLSO brace, 2 grade reco-very(Frankel E).
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Fig. 5. A 32-year-old male sustained 1.3, 4 fracture dislocation and L5 traumatic spondylolisthesis
secondary to blunt trauma by machine. His initial A-P and lateral view(A). After 2 days, posterior de-
compression and C-D instrumentation with posterolateral fusion(B). After 8 months later, Lt. radiating
pain, joint space narrowing of L3, 4 and pseudoarthrosis were appeared and device removal was done
(C), kaneda instrumentation was performed at L3, 4(D) Finally, loss of Lt. radiating pain and correc-
tion of kyphotic angle were noted. ;
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Fig. 6. A 50-year-old male sustained L3 bursting fracture secondary to the falling down(Frankel
C). His initial A-P and lateral view(A) and CT scan(B) showed the retropulsed bony fragment into
the spinal canal. After 3 weeks later, anterior decompression and anterior interbody fusion with
kaneda instrument(C). After 3 months later, metal failure and Lt. radiating pain were noted(D).
Now, the bony union was appeared without loss of correction.

-1693 -



9eflof A 29 Aulv] A7o] eElyter Grade

Cr} 78 Grade D7} 283t}

FAH Ak wheabAd, H47 Z%%
CT.2 Agtslr CT.= HEAe FutE
FHer F2 A=A} X5 3101"1
= Walters 52 F o &z 2B A7

z2 9] 7tat HFAF9 dAHA 3 EE 53}
of H3my 3 AAFA ot WA sholol
stod, Heflo] AL AAEA] e 3EHe H
FHyo mA, 5%—"“71 2 A FAE &
Aoz dgx, AdEd S0
HydmA s a4 kA Fxef +
ot AEY F83 dxREE AAEA] A=

9} kA Aol P e, Holdsworth”%—:— %y
A AR ou YaFEe 2 AgFezH
Hamgel odYs 859 Brs BET A3
Z wasigoh Hawyger Fade FAA
A% Aubitals & Fo|Ale) o)g HAWAF
o] Aol olo] FwtmAGEo] Wt T3

Z9l A F7 AR EH Aol A FH o
A, 2431 9 rodE %8¢ Steffee, C-D7]| 7]

r&‘_‘. %,

FI

T

Y50 BYAE 2ol vs) BS we 34
aAE #He g gch. = Harrington7]7] AL
A A% 384 ol 2-3%7e nHe] Y
s@ oS 7719 Welsk sadel s
Aol ek ARY FE AR A
A Aol AnAE) 97 FHReh
AprE Aol 40e dAEAE 2
ol alolu7tAl AukrIel A4t ol
28E2 34 FHAASE Ao HFn
£ Abgate] WaAolch

Al a4 5 AH§-2 Dwyer? 7t A F &30
Al&glod A&3lE9l o, Zielke?} 7', Dunn
71719%0] Asldd FyGEEe] wzEH
o 4] Bloju} A7 FAe]l Fubd EAEAE
o) gyo 2 AgE Arh Kostuik'Vg A7
Higse sz Ay % 7&11"-5—

—_—

b -2t
A o e 2ete o Wade
Aldgstel et AHE dden], McAfeeF'™

& 2ol 8 A4 bl Ak A AW
7ebgol AhEe WA e A 43
@ A7 4ga sk

Zekerl71& FABAEE AGT 9, ool
Hapde) 4oz 139 Aod ¥
oA o] Basedc,

:z}“zéz.ﬂioﬂ ‘,]?Sl- Aulbziel4 3 #:.H&Z}ﬂzg
ul Kanedaz|7|'0& Al&38le] 342 A|P3
of FngEe APHA B ARA +49
Yoz REguUF sAL 4 4 Ach
sty e mYE ofFwul, T4 ] il
ZAE 7153 33 mAo|ch FukH e m
4g Aol A0 rod¥ Ags] Aol of
¥ Axel nAolE HEEALAA o
o] Ao, AFFERE A4F 279 3
o] 7 FS5%e s gorH sy
A vl 2o HA X Aol
1:]» .‘i'_7]7]_,.] 1]-7(-]0 u]-}_zlu]-'&]- A]7§7°=/g.g]
A4 Hae HFEAS 2L Holoh
qpe] doht AR-F 3o Hwl A¥ S5
o] oo

Kaneda7]7]'02] AdstA oo A
7|9 Aukzl o] W o) ?4171% 2.3}
AetEFe AF AN gl FHY AT A8
T Ao, 53 2709 rodzlkel] AH&

2714 o] 71719 FF AlA, %34 (axial
rotation)o] <AL F+& AL 4A Hdh
29 AzAdo} HY4d ARABAE
Kaneda’|7]¢] Algom wlZg wiyh a4g
de F AR

¥ AA4MAE o 25754 TLSO vz
718 AH&ehe] REE A)Feoda, 3L A
$3ch 29 A3 $SAblE AR oo
% 8ol 4 157 &2 25750 etgon
St ade B 19559 2L Bt

Kaneda”| 7]'"& FAl9] A FuolA 77
£ Aaa7) dEo W] BANAE B
2ot BA fok HEupare] AR uare
43¢ g AmED dREE sl
Fhozye wAE 3 Azl AAx,
£ rod Aolo] §2H JFE Agen ¥
B figlch Eao dygFeors »HJ_zhm
5 ARA2YAF iol 9Ed e, 3E F
Y 5o AFdFol 18, x23d o laﬂ‘?\it
t], Kanedar}>7] A 4£< HEzA I AAA
50 SHol7] wFo] HAUY BHYL A
otoml 7]7]9] W&o g 93t WuALE 3}

o rlr

)..



by

o oloju}A ek
z2 =

198813 12€¥9&¥ 1989y 5471A] o] 3 &t
W Aoy ey FLFEFAHAF
Kaneda”| 71 & A}-&3to] AR AP
1288 diAdez ¥4 A3 d53 22 A2
S A

1L & 128%F &40 S 52 73
ks, £ AL Er) 5elE AA Y 42
%% 24789k

2. Denis®] ¥ALFolA $E4TAe| 89l
2 AAY 67% 5 AR, FHETFE 49
2 33%<rh
3. Haggn e #F 1955 der,
Hge 796%9 AHE 2t
4. Kaneda”]7}& %8 eteEst FA4ll
2§ AaYgo] shedte FHanAEol
WedA @ugzm A% H3o 9, of A
ZAte A GE Ao Ao =7] A
FH37t sheekadet

5. wiedoll HFFg&utel 277} ofekial o
o4}, Lol AH FFwwold FEAnYL
oy gler Algdrt

Bl

)

Nl

REFERENCES

D A%, 4%, 24, A5 HFEE
o o] did A A gAY
#&3)»), 18, 851-860, 1983.

2) Denis F.:The three column spine and its sig-
nificance in the classification of thoracolu-
mbar spinal injuries. Spine, 8. 8, 817-831,
1983.

3) Dunn H.K.:Anterior stabilization of the tho-
racolumbar injuries. Clin. Orthop., 189:116~
124, 1984.

4) Dwyer A.F.:Anlerior instrumentation in scoli-
osis. J. Bone and Joint Surg., 52B; 782-790,
1970.

5) Eismont F.J., Boblman H.H., Soni, P.L,,
Goldberg V.M. and Freebofer A.A.:Pyogen-
ic and fungal vertebral osteomyelitis with par
alysis. J. Bone and Joint Surg., 65B.19-29,
1983.

6) Frankel H.L., Hancock D.O., Hyslop G.,

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

-1695 -

Melzak J., Michaelis L.S., Ungar G.H., Ver-
non J.D.S. and Walsh J.J.: The value of pos-
tural reduction in the inital management of
closed injuries of the spine with paraplegia
and tetraplegia. ‘Part I, Paraplegia, 7.179-
192, 1969.

Holdsworth F.W.: Fractures, dislocations and
fracture dislocations of the spine. J. Bone
and Joint Surg., 52A.1534-1539, 1970.
Kahn E.A.:On spinal cord injuries. J. Bone
and Joint Surg., 41A:6-11, 1959.

Kaneda K.:Burst fractures with neurologic
deficits of the thoraco-lumbar spine. Resulls
of anterior decompression and stabilization
with anterior instrumentation. Spine, 9(8):
788-795, 1984.

Kaneda K., Hashimoto T., Saita M., Sato S.
and Abumi K.: Anterior instrumentation and
spinal stabilization in trealing fractures and
degenerative diseases of the thoraco-lumbar
Spine, 1988.

Kostuik J.P.:Anterior fixation for fractures
of the thoracic and lumbar spine with or
without neurologic involvement. Clin. Orthop.,
189:103-115, 1984.

McAfee P.C., Bohlman H.H. and Yuan H.
A..Anterior decompression of lramatic tho-
racolumbar fractures with incomplete neur-
ologic deficit using a retroperitoneal approach.
J. Bone and Joint Surg., 67A.:89-104, 1985.
Slot G.H.:A new distraction system for the
correction of kyphosis using the anlerior ap
proach. Orthop. Trans., 6:29, 1982.

Walters C.L., Schmidek H.H. and Krag M.
H.: The management of thoraco-lumbar frac-
tures. The unstable spine, Grume and St
ratton, Inc. p221, 1986.

Weitaman G.: Treatment of stable thoracol-
umbar spine compression fracture by early

ambulation. Clin. Orthop., 76:116-122, 1971.

Whitesides T.E.Jr.: Traumatic kyphosis of the
thoraco-lumbar spine. Clin. Orthop., 128:78-
92, 1977.

Zielke K., Stunkat R. and Beaujean P.:De-
rotation and fusion—anterior spinal instru-
mentation. Orthop. Trans., 2:270-278, 1978.



	ASD: 
	SAD: 


