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Treatment of Burst Fracture of the Thoracic
and Lumbar Spine with an Impactor

Chang Soo Kang, M.D.,, Young Sik Pyun, M.D., Sung Won Sohn, M.D,,
Kwang Soon Song, M.D., Chear]l Hyoung Kang, M.D. and Hyung Soo Kim, M.D.

Department of Orthopedic Surgery, School of Medicine, Keimyung University, Daegu, Korea

The goals of surgical treatment of spine fractures are : (1) to correct the deformity ; (2) to re-
duce displaced bone fragments endangering the neural elements;and (3) to stabilize the spine
which became unstable due to the fracture or rupture of ligaments.

The correction of deformity or the fixation of spine fractures are now easily accomplished
through the use of one of the many fixation devices, but the reduction of posteriorly displaced frag-
ments in burst fractures is highly debated. In the case of a burst fracture with retropulsed frag-
ments, sufficient decompression can not be achieved by laminectomy alone. Anterior surgical de-
compression followed by posterior stabilization and fusion can achieve ideal results, but is too ag-
gressive for us to accept. We have successfully treated burst fractures by laminectomy, reduction
of retropulsed fragments by using specially ildesigned impactors, posterior instrumentation and fu-
sion via a posterior approach.

From January 1988 to December 1989, we treated burst fractures of the thoracic and lumbar
spine using the above mentioned method with success. We wish to share our method and results
through a review of documented studies.

Key Words : Burst fracture, Thoracic & lumbar spine, Retropulsed fragments, Impactor.
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Fig. 1. Specially designed impactors of vari
ous sizes and shapes.
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43 (50%)°1th FBEEZTE 17TAREH 534
AAgen, BFARL 3449, 200, 304,
40te] 77 29 o m 1E RIE BT
(Table 2).

2. &atglel

Ao ols FEAmrt 7H (875%)FE W
Huo AAsgoen, wEALR7} 18 (12.5%)
¢ ¢} (Table 2).
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8ol @AF =HPE 2799 HFEAS
B9l #zts} 39 (Case 2, 7, 8)o]3 o, W&
Az BEx FaFold st 47 (50%) =2
7bg wkx, A 38F7F 3 (37.5%), A 28
27} 19 (12.5%) & o] At} (Table 2).
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Z &4 (Case 5), A&4 (Case 3), 5FTE4

2 7 F(Case 2)°] Zz 184 At
(Table 2).
6. HEH e MHaHdz g o2}

Table 1. Types of burst fracture (by Francis
Denis)

Type A :

Comminuted fracture of both end-
plates and retropulsion of entire
posterior cortex.

Type : Comminuted fracture of the supe-
rior end-plate with retropulsion
of the upper posterior cortex.

: Comminuted fracture of the lower
end-plate with retropulsion
of the lower posterior cortex.

Type

Type : The burst-rotation injury, which
contains rotational malalignment

of the spine.

Type . Burst-lateral flexion fracture.




Table 2. Analysis of preoperative status

Cases Age/Sex Cgu_se of peyel of Type of Fx As.so.ciated TIIO*
injury injury (by Denis) injury (Days)

1 31/F Fall down L1 D Calcaneus Fx 13

2 28/M Fall down L3 D MRF, HTX* 7

3 24/M Fall down L3 B Kidney injury 28

4 53/M Fall down T12 B - 4

5 30/F Fall down L1 A Talus Fx 7

6 40/F Fall down Ti12 B — 6

7 17/M TA® L2 B — 11

8 49/F Fall down L3 A - 6

*TIO : Time Interval between Injury and Operation. *MRF, HTX : Multiple Rib Fracture, Hemotho-
rax. ©@TA : Traffic Accident.

HAFAe dgndzte s43A9 Adg Aol ZAFA FAH AAFA 9 sl 2
39S wel 12 X (albl# a2b2)o] o] F& £ M (cle29} d1d2)o] o)RE A (HE =R
4x (& ZAsdon, H5EFuge &5 s (Fig. 2).

7 SUHUALY 2AdA Ex9 HANY
Zte 5°-29° (HTF 19.3°)g o, HaFazge
6°-30° (H 3 16° )t} (Table 3).

7. AP &M HE

FHHE ol4359 e ASF (Complete loss)
o] 2d, B%d (Sensory only)e] 2d, CE3
(Motor useless)o] 33, DT & (Motor useful) o]
1o AAEHe] gl ESF (Intact) e
& @7 ZFAIA F%} (Table 3).

8. MUBWO| M3 MYHS
Fig. 2. Anterior compression angle (a) and
kyphotic angle (8). Ayxsl @& A2 (Sagittal re-

Table 3. Results of posterior decompression, C-D fixation and fusion

Cases Ant. compression angle Kyphotic angle (°)  Neurological status Canal encroachment (%)

(No.)  Preop. Postop. F/U Preop. Postop. F/U Preop. F/U Preop. F/U
1 19 9 11 16 6 10 - C E 63 i
2 5 3 2 6 5 6 A C 87 12
3 15 15 15 12 2 5 C D 88 7
4 29 5 8 15 4 5 D E 62 15
5 28 10 23 24 6 11 A A 75 8
6 23 15 15 30 21 23 B D 52 *
7 23 15 15 15 2 9 B C 94 *
8 12 2 2 10 4 4 C D 88 18
Average 19.3 9.3 114 16.0 6.3 9.1 76.1 12.0

Preop : preoperative, Postop : Postoperative, F/U : Follow up, * : We did not performed postoperative
or follow-up CT scan.
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construction image) oA A ZHe HF7}
AUATE 52%-94% (H¥ 76%)9 o9 A9
d =20 A7 ARACY AAFY] A=
7b & wjF st = ¥k (Table 3).
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10. 2EHBUY ¥ $aUY
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A4k

FEUWE FYSDYOR SHTNE =2
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o] dx A% (Case 7, 8= At 2§39
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Hel A g #HAJFY F EHE A=F 7Y~
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= o
2 4

(Impact) A Z o™ ZYA] Ao SHAAN
dHs e =Z £ A AZFA G (Fig.
3). #eF #AYdE FHEY HABAUE &9
3t WP Aok AF Jetog §
QAU &3 YALMESE, &35 HA3:RZ2ISE,
EF 259 BUEZPEIAPG olfsle WY
ol oy AAELS FoAlckdA AH $
o2 #1359}t Cotrel-Doubusset”] 7] & o] &
T MERE 2 7S17] (Impactor) & o] &3 ¥
HAAZTHe 7AYF /M9 Transverse trac-
tion deviceg AR 3tAth HFHol F& F3
BolxMe %7 B (Screw) ] 2l Hook & Ab&
At FIVHEAEE NPT A= &%
Aee] fze LA Yt fal Ao
A& Algstgen, FFZHEH de HARAFT
2 35U Res ¥Hdsdy.

11. % XX ¥ x{g

TEF F AT JAAAAE A F F R
2718 #FL4sle HAboA Sitting positiong
#&lAl sla Sitting positiond] A &o] H® &
Aoles % HPE vy ST & AAT Bz
B F5ed G 34ANYEAA FHUAE W E A
1z FAL3eE o F HA FLALE EF9
wUzkth 28y &3 F270710F 28 dREA
AL 43 F 2] Falo] Z7MsA Y Pedicu-
lar screw bending®] A7Zo] #FA=FW FAAAA
712v& A8l ok (Case 3, 7).

H
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L
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2 3

Fig. 3. After the laminectomy, a specially designed impactor is introduced into the spinal canal lateral
to the dural sac and the nerve root (left), and retropulsed fragments are reduced anteriorly (right).
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Table 4. Grade of pain (by Flesch et al)
Mild Moderate Severe

FEd-F % A3 24 HAAZEAR : : : :
?
A owde AL 2 mAe ANFTE =3 ;lr]r-lef gltermittent gltemll-lttin: (1\3101;1tl1)nu0ust
elie res salicylate No rest or
sto] Mmatgeh. Ao WywERe ~em Y e
193 5% 932 10.0° (52.0%) 2} 24 Activity Not interfere Occaisionally Interfere

58 EHeoH, 12709 o —’r—"l‘”ﬂ“ 11.4°
2219 RAAEE B A5 Futzte

Fig. 4. Preoperative radiographs (A) and computed tomography (B) of case 2. This 28 year-old
male sustained a L3 burst fracture(Denis type D) from a fall of 2 meters. His neurological status was
that of Frankel grade A. Severe comminution of the L3 body and malalignment are noted. Computed
tomography shows severe comminution of the 1.3 body and an 87 % encroachment of the spinal canal.
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Fig. 4. (continued) Postoperative (C) and follow up (D) radiographs of case 2. Total laminectomy,
C-D fixation, reduction of retropulsed fragments and fusion were performed. Malalignment was cor-

rected and well maintained 18 months following surgery.

-130-



6.0° ol A 4% 6.3° 2 9.7° (61.0%) <)
Bon 12704 ol FAFdE 9.
PG ALANE BE)(Table 3).

ool FEFYE

e WEATHEA:E B d7
oA AYr ez A#HNMN ARAZAS B
gtk gAdulH|E Bold 28 % 14 (Case 5)&
AL 7NN ZE FEFHE 2o Frankel
gradeZ 7 125559 34L& vegHon, 1
539 AAsES ¥ 47} 49 (50.0%), 2%
79 AAHEE B d7]} 34 (37.5%)E87.5
%X ANAF4 FBE BHYh(Table 3).

3. HeZmHe HElE
]

Z 8dF 5dA &F A3 @F#GE
Aldstdh. £F HEF Ul FHol delde
AEe ABFEAAAA 7%-18% (HF 12.0
%)Po AHFHY HEAH=E 75.8%-92.0
% (4 7 84.2%) ¥t} (Table 3).

4. 28

8% %9 AEE FleschE™o] B F3
559 @A (Table 4)oll 3t Hrratg o,
BEFEol 38, F5E FFol 1#HAM B
ZEJ o dANES Y Ao A3 FF
S 343e FAE Ntk

=2

7l WdE o g2ARIe] 33, Screw
bendingol 22, &3] 1A%tk e} Screw
o] #¢, Hooke] A4 (Dislodgement), A+ 7t
a5 HFL gk

R

&
itz oz HFFHL dE AT TAG
2 HFAU AX3E Ye VA zF o]
H W 9ty xFE EAHo] A ny
FE2HE XNEY dd=
50 uAE Yol &4"H NAzR3
I ES 9% Ages sl )
do WP vEFH 5P ¢
AgYPo g W, 0 Aaddy A
oA % =T o] HI Utk A
T A FHol EJANEAHAL FEsn
AARE 23 nEH AFHL AP g
W, EA7AE FIoju e2E LT ol oy
B e 98" 3 EExase] =
o2 BEH XNBE ANYsle F£IARE
g Ao Ao 2L ALY ARE dL F
Aokl FAHEA BREH NBPE AYsia
A SIS gy ge saEse By
A3 8 &3 XN&E71 Wde :A,
SHAARA, ABFe HE, FEE o
W, 284 AE, dL7%e dE259) 9l
A BEF ARyRd agddegdn FeH
AN FeHd A8E AT JopPEB®,
Holdsworth® & o] %& (2column theory) &

Fig. 4. (continued) E) Follow up computed tomography of case 2 seen at 19 months following sur-
gery. Fracture was united and the retropulsed fragment was well reduced as compared to preoperative

computed tomography (Fig. 4-B).
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o3

r§l mln

= Ay
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o AFE AEstd FEHAY, FUHLFE,
FAFE oz FAHH F7HF (Middle column)
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A& Zxsn FUFY £ e BSols
EdRAAEdolgtn sy

Holdsworth® %2 4=z o1& (Axial loading)
o 93 WEATHE AAITHE EFolo o
=49 EBAANT HEZWE HYH FH

Fig. 5. Preoperative radiographs(A)and computed tomography (B) of case 8. This 49 year-old fe-
male sustained a L3 burst fracture (Denis type A) from a fall. Her neurological status was that of
Frankel grade C. Comminuted fracture of both end-plates and retropulsion of the entire posterior cor-
tex were noted. Spinal canal encroachment was about 88%.
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Fig. 5. (continued) Postoperative (C) and follow up (D) radiographs of case 8. Total laminectomy
of L3, C-D fixation, reduction of retropulsed fragments and posterolateral fusion were performed. Mild
kyphosis seen in the preoperative radiographs was corrected postoperatively and well maintained at 14.

5 months follow up.
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Fig. 5. (continued) E) Follow up computed tomography of case 8 seen at 16 months following sur-
gery. Fracture was well united and the retropulsed fragment was well reduced as compared to preoper-

ative computed tomography (Fig. 5-B).
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