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Surgical treatment for lower lumbar burst fractures/LI Xiang, HONG Yi,TANG Hehu,et al/Chinese
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[Abstract] Objective:To investigate the surgical treatment for lower lumbar(L3-L5) burst fractures.Method :
The clinical data of 14 patients with lower lumbar burst fractures from January 1996 to October 2006 treated
surgically were reviewed retrospectively.There were 12 males and 2 females with the age ranging from 18 to
63 years (mean age,32.7 years).At time of admission,l patient had no neurological deficit,4 patients had
radiculopathy, 1 patient had conus medullaris syndrome and 8 had cauda equina injuries which included grade
Ain 2,Bin 1,C in 3 and D in 2 according to ASIA classification.7 fractures were identified at 13,5 at 14
and 2 at L5.The mean initial Cobb’s angle ranged from —20° to 12°(mean angle,—4.1°,negative value means
lordosis).8 patients were complicated with other injuries which included 4 additional spine stable fractures, 1
pelvic fracture, 1 subtrochanteric fracture,2 rib fractures,3 tibial and fibular fractures and 2 calcaneus frac-
tures.l patient with L3 burst fracture and cauda equina injury(ASIA grade C) underwent anterior corpectomy,
intervertebral fusion and Kaneda instrumentation.13 patients experienced posterior decompression,pedicle
screws instrumentation and posterolateral (12 cases) or intervertebral fusion (1 case).Neurological function,ra-

diographs and ambulatory status were evaluated at final follow—up.Result:The operation time ranged from 3.5
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to 7 hours (average,5 hours) with blood loss ranging from 600ml to 2200ml (average,1258ml).No patients
presented with neurological deterioration regardless of surgical approach.2 patients suffered cerebrospinal fluid
leakage.No skin incision infection and other severe complication were noted.At 2 weeks after operation,the
Cobb’s angle ranged from —-27° to 7° (average,—12.4°),which showed statistical significance compared with
preoperation (P<0.01).4(28.6%) patients required revision surgery after initial surgical stabilization.2 cases had
internal fixation removal due to low back pain.l patient undergoing anterior surgery initially experienced pos-
terior nerve exploration due to pain in lower extremities.] patient required posterior exploration and nerve root
release because of incorrect reduction and anal pain after initial surgery.All patients had symptoms improved
partially after revision surgery.The followed up period ranged from 24 to 42 months (average,34.1 months).At
final follow—up muscle strength in patients with radiculopathy improved one or two grade.Patient with conus
medullaris syndrome recovered to routine activity and bladder function.Neurological function of 3 patients with
cauda equina injuries remained no change.The other 5 patients had at least one ASIA grade improvement of
neurological function.There was 1.7° loss of lordosis at final follow—up,but no statistical significance was noted
compared with that at 2 weeks postoperation(P>0.05).13 patients got bony union.1 patient suspected to having
pseudarthrosis was left alone due to no discomfort.No instrument failure was noted.All patients were able to
community ambulation with or without brace at final follow —up .Conclusion: When surgical treatment is
indicated for lower lumbar burst fractures,posterior approach should be considered first.Surgical stabilization

can ensure good deformity correction,but reoperation can not be avoided due to high rate of low back pain
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and low extremity and anal pain.

[Key words] Burst fractures;Low lumbar spine;Surgical treatment

[Author’s address)

Department of Spine and Spinal Cord,China Rehabilitation Research Center,Department

of Clinical Rehabilitation,Faculty of Rehabilitation, Capital Medical University,Beijing, 100068, China

MEHE (L3~L5) 33 245 31 & A B 3 i —Fh
FRERS Y I R & AR 0 LB Ba 3 e i
PRI OL . TRYT T IR I R LA L AT —
FERVRRERMEN S B AT TR IR (T11~12) J 2 8
Pr i TRk FHF ARG A G2, B¢
T MEAE R 2L TRV YT W STk A L, FRRE
1996 4F 1 H ~2006 4F 10 H H 36 T M HE k5 24 15
Pri8E 15 4, R IAGR B I 85 1519 4, iy
HEBE (T11~L2) B 37 & 640 1], I HE 15 24 8 37
b BT A BT R E Y 1% (15/1519), J2 i B
BT R AR 2.3%(15/640) , b FARIGIT# 14
B, Y3545 2 LA R, BUR T AR AT RO B
mr,

1 &RE5HE
1.1 — R
A5 HEBRBRAE . 7% Denis B 310 RILIFT 4 15
U PR ER) L3~LS H T H AR KT 18 %,
He bR BEM A R T . R BEMEE T R B A O L3
DA SR R T L5 b 2 B A iR 3
AE T 12 6,2 2 ], 4E I 18~63 %, T3
32.7 % 2R L AL TE 8 B, AiAn 3 B, Y

fifs 2 B, Eshibif 16, 2 FAREENG)E
6h~16d, ¥ 7d, EH R .13 76,14 5
Bi,15 2 4, Hed e s g s AR S R
Fem OB, A B Pr 48 H A 1~2 4
B AR S X IR B/ B R A, TCHG 24
M aekEss, dka i, Ruiz BB 2901
],3 9 2 19,4 9 1 ), 32 825 BOISHFTERAR IK
9 s QB HERR 5, DU B AE 8 shiE RN
B DX SR KA 2 LD RE R0 1 4] 5 (B 8 o 4 4t
B, BATHELL R T 2 A B Rz B A T
FI N5 LA A 38 B /s 2 LT
fEfR A, 4t 8 7], 4% ASIA 2006 FRiEPHE A 9 2
%,B 9% 1 4],C %% 3 #,D %% 2 ., ABehfIoms
PRI E 10, 8HIEHEAIFZ kadr, Hiip
L3 HirA It gir . BEMEE g9 T12 K46
L2 B3 L2 R4 iR 25445 1 4,14 B9
GIFIEHEE a4 . e RLEE TS B rm Al A
L1 46 a5 a3 X i i dr 4 160,05 & 47
GOF L1 R4 i e84 1B, T EHE LL AR
DL H FE B P R e 5T,

F A B ARG AT A IE A X 48 1 K A
73 SUAMHE =5 AR D) P 08 AR S 2 e B S oK



o [E A A 2 7 2010 4E4E 20 4855 5 1)

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.5 397

il Cobb ff1-20°~12°, -3 -4.1° (FfE 1R F£ R/
M IEAARER T ) Hd 4 B S R L 9 IR
AUAT CT K2, s B 4T 2R AR 2%, IRl i A5
PR AHMERE 9 61 J 35 MEAS 5 6Lk 90% 2 ],
Hrp g A % C R4 16 HEE S
60%~70%+ 2 i, Hr B B 9 .C XA
%110 HER AL 40%~50%% 3 1), o AR 4t
13 2 1), SRR A2 C ettt 1 B MEAS i 067 10%~
20%4 2 B, Frp e pp gm0 1 6, DREAZ D 9
W1 B,

1.2 FARIE

1 B B L3 @i B RM S C Bl
BEITAIFAR . 2RRE A MEMY, BUE S A
%, BRI VI BR L3 HE R SR 48T B M R 4%, B A
RS S AT HE A AE B, Kaneda N85 . HAY 13 441 5
HETIE TR . ARRST IS BUR MY, R
2 HUFIET YO BB T B S b AR B
TS MER 22 /N HEES e B T bR AR B e
AHE S HRIRET | J5 1% 4 17 BEE 2 9 9], A0 4% 8 91
— B AR L6 4 B E A OF
L1 4897 ; Ja i i s K Be e 3 i), Horp 2
51 R S 1 B 0T S A 408 T BEAT A ME AR B T L1
B LS B D REME C i s, AR
B CT WosHEE N B3 5 ALE 90%, TEAT I HHE
B U 63 1 [] B 22 J5 B A T B T HE AR DD B, HE ] cage
A, FIRE R o i B4 2 A B
B LS S4B A 9F L1 K48 8 I 8 8 0 g ik i
Prom ATy B . 5 B [ # A 5 CD
1 #9,Dick 2 4 ,AF 2 5l ,GSS 3 fii] , Tenor 5 i,
A A B 3~6 1, F1 3.8 4, T e i FAHE Y
FIHERR VIR , A4S 80 T) Aot R e A i) FL A A5 T B
B8 2R R R e R R R AT S, R
PETF 0 s 3 ek A M i BBOR T BT BR 22 A
A B RLAR TR 2 18] (12 1)) slmE ] (1 461)) . 3 o) i
AR R PR SR, b 2 ) B 1 I
MY 5 Oy P AE RS -, ] B G A 47 1 B 55 %
HEANZE, FIECES RS, A BREY T ARG 2
o AL G S LR RO T e R R A 4, S
HMEEARR 3 H .

XF G OF 09 BeE R R B AT IR MR B
BT —WFRGBYT, EEad & E gy
THRSFIRYT o
1.3 JFROTM

ZTIREIEAN . 76 B ARG SRR B 17 B R
JH ASIA 53 AT DI REVEAN . FARE VA
BT, ARJE 2 S — R T IR ECR IR BE VT
1 5 M A LE 57 X 2k R, 7 B AR 57 )
Cobb i o A7E T REPE M . 76 R W B Vi B R H
Hoffer 43 bR EWXS A 1738 DI RE AT ITAN
1.4 Sitstoair

XA S5 ARJE Cobb £ 2K H SPSS 10 #x {4
ATHCXT ¢ Ki%, P<0.05 M 2ZE SR A G # 5 L,

2 #R

B A A IR 58 TR . TR B[] 3.5~
7h, “F# 5h, AR & 600~2200ml, -1y
1258ml AR J5 TC il e P 45 T AR 5 i B W U
2, ARJ5 48h il 5] s A 5 B4k Bk 45 11 5
W, AR AL L, SR BCRAR I & A, AR5 1
T R 152 1k AR 2 R R RIS 3 oK B
PR S R A, T HA ™ 1 & e & 4 R 5
2 Jil i} Cobb ffi-27°~7° ,~F-¥)-12.4° , 5 AR AT LK
H B ENE2EF (P<0.01), 4 4 (28.6%) B FH1EA G
ARV ] R 32 R R YT, Hirp 1) 13 4R
TR FE Z 0 ASIA 539k C %, WIRFARAT
A L3 HEARUIBR | HERIAEE  Kaneda W [, R
J P AER A IIREM A = D Y, BN R,
176 16 1 52 A0 2 & BUMEAS N A A6 IR 8 i 7, 7
AT G BEHEA VIR HEGS PRA AR IAHEAS P9 IS 45
& H R /INVHE [R] S FE AL 2, R 5 T OB A el 3%
RIKBEVTI 2 DIREAS A D 9. 1 6 L5 MR A
#r. HREMZ B g B &R FAREZ A RAE,
ARG 3 A H 4T RETC B 8 2 | R A TR RR
SRR, PR IRAT IS I HE A R A A S ARRY AR
PR P i I A 2 T 1k i — 25 U] R M AR I S W
T, TR F AR 5 83 AT R RR 9 0 R 40 28 Mt , 1L
MR ToHE— L ARG 2 4ER 13 63 H
PERL G 5 1 )5 I 0 B o ] B RO IR
B, (A TE WY o I, R TR AL B, 1 T B
[ 2 R 190 Y B 0 3 R R S 5 1T T AR S
2 AR P L, AR R S A R I R A
it o BT 24~42 D P 340 A R BV
BF, BRAEAR M0 1 4 )55 2 R BT A ROR
B, MU 2 B E 491 6,3 HWKEZE 4
G594 1 B4 BRI 2 S G 1 9] 5 Bk 473 1
1 {5 5 3 5 L B e D RE IR R/ IV [ 485 5



398 P E R AR A A 2010 4FES 20 %55 S W1 Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.5

A& 05 B E 5 s T BE IR R 1~2 R
1,3 BIJE A (R 1), RIKBEVIET Cobb £ (X HL
Hh PN 5 A ARG 2 AR LB P9 11 2 miT R R — IR
B /7 B5F Cobb ff1 h #E ) —27°~9°  F-#4-10.7°, 5K
J& 2 JA R RTE W T 25 5 (P>0.05) 5 ok B P [
ERET WA (K1),

UK B V5 B T AT R AR A BN B S L

®1 SHIDEMERGBRERTMRREHFHHED
BE ASIA 7> R1F A

AR ASIA KKK ASIA 532K
Srek ! A B C D E
A 2 1 1
B 1 1
C 3 2 1
D 2 1 1

KT AAH X NI EDRE,

3 itig
30 TREMEE YT RER 2R T A T2 R AR

N EHE (L3~L5) JE Bl A 1 i ) % M4 A
ZHESEIVE 55, FLA B 250 S RE I i O, e
BT LR /N T R R B A, [l PR
BHIE 10 4E WG R EOR, SLIBGR ISR 15 61, 4
)R AR B T AR Y 19, 2 i T B AT AR
T 23%, X5 Finn S5O BF 5845 BB AL,
TE T EAE R L3 T B B A, MG 14 LS T
BB IR DL SRR s T BE A1 A AR PR AR
e AR BT b DL L3 Y B & AR R e AR AL
B3k 50%

Denis & 37 73 Y v 48 M | 45 2815 37 2 PR il 1)

1 BEFME 19D bk i, SRS C R0

a.b AT HEHETEMA7 X 28 F 7% LS U HE =5 AR ] 5 0 4 8 9
HEVR T % 6 4 50% , MEAA J5 % 5 W i 5 4%, JRi 3 Cobb £A1-3°
¢ ARUJ CT 7/n L5 MEPR B 2L B 31, 5 T e 5 AR MEMR oS 38 4
HIT, MES B G ALK 90%  d B EIEA X LA R B
Pro e o MEHERVIBR | 4 0n B P iR YIRS | HEH) cage B
A Tenor HE = IR ET 8 2 B i 1 R4 2 A B, ARG 2 M
TP M 1 O 32 X 2% 7R JR 3 Cobb MK E-15° g.h RJg 2
AR A TR AN X R 7% P T 6 8 R4 Je 3 Ak e il A
W IE RO e R



o [E A A 2 7 2010 4E4E 20 4855 5 1)

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.5 399

Zh far B it 22 07 e [l 5 SOE R i R R B Az
Zo L2 U B RA —E T A Bk
(1) 3 28— A T Ml B B M A o I T, AT L
Tia) 2% 7oy 00 et il 2 0 A M IR B AS RE AR JE T
T o T L3 70 B WEARE b i T e, RO A Ak 1
Jer MRS, AT M BT — 2 R A R T
LB AR S 28— WA T RE AR AR A 0 Y 5
PRI A FH T A S5 45 130 B 1) 28407 AN 5 7= A I ™y
W TS0 AR g 191 vl P DU B L AR, B
JESCE MR AT, BT RS AT DR
BERIRT ™, TR A R IR YT B Bl 1 IRt 2 s B S A
Je T B I A B B i — A i
BUEIT A& B ERFED,
3.2 FREMEE PR R 20 1R A

T EMEMEE B PECR, AN S5
B, —h DR &0 £ & AR E R
U HE R SR AR P
Frek e, R Ao R A 2 W 7E Th ek B 7 i 5
AR JER 2N, B — B WU 50, 2805 BoR
T HEAE R 225 T b b R 04 R B S MEAS R
V1) JC B A AF P59 AR 21995 8] A X ik 2 A A
KM B TEA BREY CT Wk it 1 B
HER (5 07K IK 90%, (H R E w50 2 B AUk C
9, HARWKBEEKE 2 D G, i i B A FEHE
BRI R HESCE 8, DA 2 R
(T 27 2 BAR T DR 2, H5HE &/
JE K 2% Y] . Hashimoto Z5EB3RIE T11 5 BMES 5
AR 34% T12 #iid 45% L1 #id 55% i # 22
PO ILREI BIE K, X — 5 T IEHEE P A
3 X
33 FEMEEITIRYT kAR

) M R B i — A, T AR E PT R YT A
FERSEIRTT RFARIGIT G, EAh4 5 X T I
HE - PTAR- ST 6 7 (0 EL AR BR IR I ) TG 7™ A% B A2
Butler ZEOA A XF JC A 22 351405 1) LS AR KR 245 Py
B, B T LA 32 55k iR PR S B R R
s JC A T R A, — M AR B A 3R
I 2 SR XoF S L (1 SR 85 3 e S S LA
S O FIE K 2 — KRR, Lo G e 4 ) S 14
B W S HL I A — R 6~12 J8 , Z )5 T
2k 8 il S L e G S L 3 S e SR Bk g
BHRYT G AR ITE A P 245 0 R 2k — 25 Jn & K% B
T AR R

H A6 F N M T ARIA YT HRAE 7 % —
PIARE . Seybold SFMA A X6 34 J5 Jr 45 F i 3K
SECHEHEAR T LY R E 2T BOE A
EEINTS B % LTS i [ s s S A Ol
T 1R 24 1 B J8 3 1T % SR TF-RIBYT . Butler S5O0
W TF AR A8 AE R 2 hy ME A BT 2% 46 8 3 50% Ry B
Je ™ A K 150 CT HERE di i KT 50% 4 . (1
XFF TR 2B Jm e R R M N JC B
87 A7 1495 1) 22 B SC Rk 2 FE R BUOR SFIR TT 09,
FARWGITH B E TR TR SR, B
WA DIRE  KEHF R IEE P C R e B HE R e
P U Fib R B 8] B AH DG I RAE  AE A #2532 F R
BT 14 01 8 iR Ja R 30 28 400 45 1) o —
HINEE AR U R B O O B B
K,

34 FEHMEEITFARIGIT R

H T A 0 A R LA U (R BELEY DRk
TR BEMESR RS YT, FAE 14 DUN g R
BOHRTEEFA . A4 14 F 8 E P A1 6 L3 48
HEPr . DREMA C RO HLZ AT AR
I7 o B W HRGE BN IS BT AR IR YT 08 A
TR TR 5 BT AREA T ARARKE S Al
AN BT SRAE X AR P o5 B AR B A 2
HE 7 2R A 3 B RN By Lk A B R R A5 T
i B Y BAE 5 AR AT N 1 5 S A M AR
A R DU 5T B F AR MR RITBOR, ME T
JEHE Ty BT I 4 B M DI BR R 128 4 1 AR
B TR LRk s S TR R
JT T IR A BT E TR

PR SR T MR I T AT 5 0
— AL, Seybold 2R AE T AE K 2L H P
BEHTARRE 41%(9/22) , A6 HETA
By 28.6% (4/14) , AW F AR K E 2R
P[] 58 AR S T 5 AR DA B A8 405 I A e 2 ok
Jif o An SEIOLA AT B[ A A e 5 R
TEMEEAE TR ARG R EEENR
Parker 451 38 5 19 BOAE =5 AR BRET [ 5 75 Wi 22 Bt
TR DL R AT AR, MR B s sh
BT B Ak R EME Rl A AR S U S T B
B A A R S (R HS AR v R E REN R R T
T, DU M S T X T 2 BeE R T
MR H KB EEH, TERBE RS G NS
L Y E 3 5 P — LR M LA



400 ot [E R 2L R 2010 4EE5 20 55 5 1)

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.5

PR TR, 25 R F By R 22 14 i ) BB Je 1 52
SERPE S AN R L, FRATHS 2 Bl B
AR ELUE SR A AR B T e 1 R A
TP PR AR5 BE T IS RRA |
PEIRAE AR YT T 2 figp , EL DR 22 PR P i g TR 52
%% RITRCR BT BRI Z | A E L
XF R B HE AT LT AR R
3.5 MREMEEITE I AL E T IRE R

EHESE B R S B 2, R I R
ZRBERES N EE I RET 2 RE
I A 357 38 - 3T A0 IR T e o L
IR T3 — AL AL B 3t 2 BOUR HUBRR E 1 R 4
BT AR T PR UL, B85 JE U
T BOME S AR IR BT A LA 7, 00 BN SE I [ R Y B
[l I AS L S 7, I 2 AR e 28 2 B B 1Y
FrEREST, P T4 I8 T R —E Bz
Ak, LAGR S S IR AT E BE
3.6 JmMRME

SN I R BRI, AW 5T J0 0T IR ME %
ZLE I B B o L O BOR R TR J5 12 Z [ 1Y
Ze5 o RIS A R RO h o T R AR o
M NREW WO, M K 5 B A T
FAR AP b, Qi A 3 o TARTR A%
W SCRR A B, AT 5T AR R 3T Y
SCHR A BR, EL¥ 0 BRI TS 1697 7 15 1k
FWRZ KA E AN A RS, oG5 — M be i
Z BRI R UL Z 02 5 ROT S F 2
TR AT XF T M A g 224 B A7 A G 1R R Y N IR RR
.

4 SEXH

1. Seybold EA,Sweeney CA,Bernini PM. Functional outcome of
low lumbar burst fractures:a multicenter review of operative
and nonoperative treatment of L3-L5.[J].Spine,1999,24(20):
2154-2161.

2. Denis F. The three column spine and its significance in the
classification of acute thoracolumbar spinal injuries[J].Spine,
1983,8(8):817-831.

30 B LR AN, S BRI 4 4 2 I R A o (5F
6 W2 ,2006)[J]. H E #E 52 #ie 5 52, 2007, 13 (1) : 1-6.

4. Hoffer MM, Feiwell E,Perry R,et al. Functional ambulation in
patients with myelomeningocele [J].J Bone Joint Surg Am,
1973,55(1):137-148.

5. Finn CA, Stauffer ES. Burst fracture of the fifth lumbar ver-
tebra [J].J Bone Joint Surg Am,1992,74(3):398-403.

6. Butler JS,Fitzpatrick P,Ni Mhaolain AM.The management and
functional outcome of isolated burst fractures of the fifth
lumbar vertebralJ].Spine,2007,32(4) :443-447.

7. Wang XY,Dai LY,Xu HZ, et al. Kyphosis recurrence after
posterior short —segment fixation in thoracolumbar burst frac-
tures[J].J Neurosurg Spine,2008,8(3):246-254.

8. Hashimoto T, Kaneda K, Abumi K. Relationship between
traumatic spinal canal stenosis and neurologic deficits in tho-
racolumbar burst fractures|J].Spine, 1988,13(11):1268-1272.

9. Blanco JF,De Pedro JA,Hernandez PJ. Conservative manage-
ment of burst fractures of the fifth lumbar vertebra[J].] Spinal
Disord Tech,2005,18(3):229-231.

10. An HS, Vaccaro A, Cotler JM. Low lumbar burst fractures:
comparison among body cast,Harrington rod,Luque rod,and
Steffee plate[J].Spine, 1991, (8 Suppl) :S440-444.

11. Parker JW,Lane JR,Karaikovic EE,et al. Successful short—
segment instrumentation and fusion for thoracolumbar spine
fractures[J].Spine,2000,25(9) : 1157-1170.

(ki H 499:2009-12-23 & 181 H 181:2010-03-29)
(EXHF H R/ITE)
(AXm#E FHE)

ey
SH R

[F) 55 R o B T 98 2+ N BRS BE e 5 AE BB PO BT

20104F 3 A 31 H, [FTFKRFMIE LS - AR E RS PO By, S BE A% K Micheal
Schubert BEAE R AR AEBE B A2 10 B2 B A< 05 BRI L[R]3 2 B, S DB A7 B2 Bt AL &t 301 BE e (98 HE BB & S 1 4 bt
A, I LR R R e @) R ) T 9 e 5 ROR AT T I ST

[ 55 K27 B TR ¥ 55 T B R e B o SR AR R B X5 — R 1 T RO BRI RN R L
TR RN RSB A A EOR GER T OREE ST R M s A NREBE 55 7L T8, 3K TR
TR 35 N BT8R AR ot HETRIFLBE R BB T8 AR K (G BV B S LA, 3R AU R e 55 5 T T L R 40 45 45 R R
FE OB , T H TR AR 3 DX 48 die ol 5F A BOR B O S R B AT SR bt 2 b R A AR R I b 2 — 4
ok 1 Al TG 2 AR Y R AR BEAT A BRI ROR BRI S TRAN N DL, B U5 1] [ B O R b i N R R B A
A H 0 B 3 (www.tongjispine.com )



