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Imaging study of short—segment pedicle screw instrumentation and transpedicular interbody bone graft
for Denis type B thoracolumbar fractures/YIN Fei, ZHANG Shaodong, WU Xiaotao, et al/Chinese
Journal of Spine and Spinal Cord, 2013, 23(4): 341-346

[Abstract] Objectives: To investigate the loss of correction and defects repairment in Denis type B thora-
columbar fractures treated by short—segment pedicle screw instrumentation and transpedicular interbody bone
graft. Methods: X-ray and CT images of forty patients suffering from Denis type B thoracolumbar fractures
from May 2005 to December 2011 were collected. The assessments included sagital Cobb angle, compression
rate of anterior vertebral body height, and the height of disk space of preoperation and postoperation, the
vertebra defect degrees and sites in sagittal view and cross—section view of latest CT imaging. Results: 20
cases underwent short-segment pedicle screw instrumentation with transpedicular interbody bone graft. The
time of follow—up was 15-30 months with an average of 22.3 months. 20 cases underwent only short-segment
pedicle screw instrumentation. The time of follow—up was 12-30 months with an average of 19.6 months. Two
groups showed good recovery of Cobb angle and anterior vertebral body height, with no significant differences
(P>0.05). In bone graft group, the loss of correction was 4.1°£4.0°, the loss of anterior vertebral body height
was (5.0£3.7)%, the loss of height at cranial adjacent disc was (1.29+1.9)mm. In none—bone graft group, the
loss of correction was 5.6°+3.2°, the loss ofanterior vertebral body height was (5.7+4.5)%, the loss of height
at cranial adjacent disc was (1.87x1.1)mm. There was no significant difference in the degree of loss of correc-

tion (P>0.05). The defects in sagittal and cross section CT scan in bone graft group mainly existed in one—
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third of the vertebral superior border. Compared with none—bone graft group, bone graft group had less degree

of bone defects(P<0.05). Conclusions: Short—segment pedicle screw instrumentation with allograft graft is ef-

fective for Denis type B thoracolumbar fractures, which can effectively correct kyphosis, recover anterior verte-

bral body height and decrease the degree of bone defect.

[Key words] Thoracic vertebrae; Lumbar vertebrae; Spinal fractures; Bone grafting; Imaging analysis

[Author’s address] Spine Surgery, ZhongDa Hospital, Southeast University, Nanjing, 210009, China

Denis B 754 Jify 2 A i 415 37 4 58 B I 2 4
P, IR A AR e IEEHE B T 54.7%1, HES AR
WRET B ALYA YT W N AE B Tl o B AR, W]
IREHRIE G R G B B, EE R BRI
ANRETE IR , 5y I I B e " REMEARI X i Y
HEAT B SEL 70 0T DA SR A A P b, MR B A R
AR AT (HL G T A A P AR B X R R O B 5 i)
H A 4 B0 5 B e A 1 5 HER A
50 B HL 5 0 1 B 25 2R A T R W 38 R DL AH SEAIF5Y
FEATTIN 2003 4 FF Uiy 2R FH A 1A N A B 36 7 Wl A
BRBLE AT, O o BT HLT R, AR Y A B R A T
B [ 8 RATHER AR B IRIT I HER BT E 5 2
P e nr

1 IEERER
1.1 —gERt

o (A AR < (1) B BT B e I A 3
PO B R T11~12; (2) AR K& &Mt 4 iy
Denis B 75 i) B HE 15 24 541 5 (3) #H 2 iE IR Frankel
D D~E G (DHITHREFAR, SO)REBEVAE X
LM CT BALEHE W HEBRARE . (1) BRIHYE &
15 (2) 2719 Be i JEEAME B 37 5 (3) M & 9E AR Frankel
P9 A B C G (4) ARy Hi I BT S BEEK
G5 (5) AR BT A7 7R P [ 7 W7 455 7™ 5 0T 0

ABEGE LN o JEEAE B Ay £8 5 40 1], Horb g
T BOHE S AR BRET 2 A [ 8 M ME AR B 20 ). 5B
12 6, Zc8 @, 4Fik 24~58 2, K1 442 % ;
Frankel 73%% .D 2¢ 4 f5] JE 9% 16 #1; B 007 .
T12 3 f5],L1 14 f,12 3 fl; ¥ &M= Rkt
SUAE A [R5 A A B 2 4.0~6.0g, 17 B
5 MR ET A7 [ AR AT HEAR N A A 20 1. 55
15 6, % 56); ik 29~53 %, F1539.8 % ;
Frankel 434% .D ¢ 1 ] ,E 2% 19 5l ; & $735 4 .
T12 4 f,L1 10 6,12 6 #i; RATHEAR MR 05
ME N & A B ORI bR, R BRI 5 B R S
e o PRZH BB AEAR IS ) L8] 32 45740 B S
ZURe R 2R G X (P>0.05)

1.2 FARITE

A B YR 2R IS EML, et T Tk A
Ja S TFAR SRR TE AU ) A 5 AL
T ERAE S ARMRET B ET A (BT RAFIE T
MFEAL ), FOHE LN AR AE IR B AME S AR IRET
BTCR G, W 1) bR I DL SRR = B D i
PR [ 0 | AAE 25 R TR AT B 2 26 40 M A
HE 5 AR g A 2 ) R FH 28 A6 AR A A A A,
AR SR 4.0~6.0g, BEIIHAE AN,
1.3 RJ54brE

i ARG 1~2d 5135 F 20ml/d 54K
Brolmes , R 4 JRE S B N g 30, 92 8
FAE IR L 1 R LR M ot 3 S 3, 8 ) ki e 3o
B3 AHAERERE R LRI,
1.4 AR

ARG X 2 CT i bl & x4, RH
NEUSOFT PACS/RIS #4470 i, (1) # b
TR - e R IE H AR ARDE CT F B HEIR 12043 h 9
0y, 1.2 3 KO EAAMRIX,7.8.9 XA F&M 4,
5.6 WA T g DX 20 A5 HE E AR IE v R
Wiz CT F, AR I PR B AME 5 AR AT I n] GETE
B HE 5 AR BT T S R 32 SR B, K AR 2y
B3 a X RN 34T B8 X3 e d X
BA HE AR AR Tk X, b X N 4R AT 3k
XA (B 1.2) 0 LA b PG b 5 X g ke 46 o
UOHEAT ST, 24 Bl [R]is03 F Z2 4 IR, )
BEAS X IR R 0 1 YK, (2)Cobb 1 : UikEA
B L HEPR Y - S a2 S5 ARAE T HEIR T g a4k i e
Fir o (3) % oo B TR A0 S . A0 ME T 2% v B R 4
2= (3 MR 05 A A I 2% oo B 7 X (E -3 ME T 2% =
JE ) 1493 HEAH SR HE A T 2% 55 2P 29 (Ex 100% , (4)HE
TE1) B 2 300 e 0 M 5 K 08 L A7 M A7 i) A [ Bt T
o 5 R O, (5) PiME s B R i
BRI BE DT CT 15 W7 1o P15, 000k 3 A gl 3 17 R
A AR TR A A3 L (B 3)
1.4  Giit=#orr

Bl A SPSS 16.0 Geil =A%, R xts



o[ A A 2 7 2013 4E4 23 4855 4 1)

Chinese Journal of Spine and Spinal Cord,2012,Vo0l.23 ,No.4 343

PR 0 B — OB AT RO R AR A
SEIRPEAT ¢ K5, P<0.05 R 22 A Gt L

2 H#R

40 9 5 SR AS Bt 7, BE U B[R] AR R 4R
15~30 ™A, F¥ 2234 KREBE AR 12~30
AL FEY19.6 A WA R 22 50 B3 (P>
0.05), AJG 4 J& 58RI F R ARG o, Brf &
TR E BUE , RIK BT 2 D RE AL 34 R
E 9%, PIdlEH Cobb M MEMRETS & B SME ]
Bt v BE PEAG A 000 WL 1. P2 R A s L 4 22 S+
TGt 5 L (P>0.05), K Ji Cobb i1 HE 4 Hi £
15 B R4 R 5 ORETA XA BB GE (P<0.05),
ARG P ] L3 2 R G 2 L (P>0.05), K
KBTI PHZLAE Cobb f B 2k | HEVRFT 2% =
T B i MEAR AR 1AM 8] B ey B2 2% 2k Ty T 44 JC W
22 5 (P>0.05) .

AR B U AR Ol L2 2 MiME R A
20 5 Hh 3 8 JC i e kAR 1T B B R B
2.06%~16.63% , V-1 5 (7.1+4.7)% ,CT J K7 I
B AR AT 2 5 X, CT BT O7 L 475 k1 Bk
Pl B IAE a DB O HE R AR 21 20 B3 FAAE
AN ) 2 B B B (5.76%~25.29% ) , F- 4 (14.7 +
7.3)% , RKIKBETT CT FRARDL b Bt =2 T 2
35 X, CT B W7 b Pt el = 22 I AE a
c.d XK (B 4.5), BIULFE CT BB S AR A B

BRI E N FE RS IFE L (P>0.05),1H
Rl B 20 350 A B 2 BB A 30K A AR 40 A S (i A
(P<0.05),

3 g
3.1 Denis B B g REAE K 2B 1 B AL B AL
il

Denis B U iy B2 Ak 5% 24 7 47 S b 208 B
B RE RO MEIR b7 2R HEAAR - 853 R 45 0T
Je i BT 2 B A A ) 2R X 2 i K B
Z W, HoldsworthPHA Sy i I M 24 7 72 76 il 10
JE 3 A [R) B2 B2 1) Jet it % /T Ak,
R B AT Y LR AHER S BRI A
BRI i MEAR BN ) AR RTTIE B, Brown 451
1o Bl S 5 A Ay ME I 257 A SR BT Y R R
B AR P A S AR MR E TR A B R A
VRS2 A5 HE s B 8 LB o e ) (R A R B A
(1) S5 [ P2 B e 284, 60 AHEEAA rh i A IR 1 26
B B IR Y B /NG AT £F AE SRR TR 45T
AL AR e R AL, AJFHEA A B 2 K A=
HYEE G, ME R A SUR 5 Y i B e
AR
3.2 MEDR AR B G B R ME -2 S o R A 4

Daniaux 555 F R 5 6 AE = AR IR 5T &2 07
¥ % o ZEME S AR IRARMEIR N B PR B AR YT i
HEEAT, DUS 2T R G W R AR5

Bl 1 LA CT IR PO A R HER I 20 JLAE (IR FRiC 2 XU B 2 s R Ui S AR IE i 8 CT - AR I
PR AE S AR SR BT I 1T BE TR B0 A 5 AR R ET T S K S SO B2 R AR 23 D I3 23 JFARIC A X I B 3 2B 4% CT R IBT{z
rhE e iR O T, A NEUSOFT PACS/RIS #1430 it 15 i 8T AR B Af: 4 1T R

Figure 1 Based on the middle sagittal view of latest CT imaging;

the vertebral body were divided into nine equal

parts, and marked Figure 2 Based on the midline CT slice through the fractured vertebral pedicle, the vertebral body

was divided into four parts according to the clinical maximum intersection angle of pedicle screw, and marked Figure

3 Based on the largest bone defect plane in the cross section of latest CT imaging, NEUSOFT PACS/RIS software was

used to measure the defect area and vertebral area
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Table 1 Sagital Cobb angle, anterior vertebral body
height, and the height of intervertebral space

between 2 groups
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Figure 4 A 52-year—old male, L2 burst fractures, only underwent shortsegment pedicle screw instrumentation a Cobb
angle in preoperative X-ray was 9°, compression rate of anterior vertebral body height was 28% b Cobb angle in post-
operative 1 week X-ray was 4°, compression rate of anterior vertebral body height was 14.2% ¢ Cobb angle in latest
follow—up X-ray was 10°, compression rate of anterior vertebral body height was 22% d, e the degree of bone defect at
sagittal view and cross section in CT imaging was 25.29%, mostly at a, ¢, d, 1, 2, 4, 5 regions respectively Figure 5
A 53-year—old male, L1 burst fractures, underwent shortsegment pedicle screw instrumentation with transpedicular inter-
body allograft grafting in injured vertebra a Cobb angle of preoperative MRI was 11°, compression rate of anterior verte-
bral body height was 33.4% b Cobb angle in postoperative 1 week X-ray was 10°, compression rate of anterior vertebral
body height was 7.71% ¢ Cobb angle in latest follow—up X-ray was 14°, compression rate of anterior vertebral body
height was 9.1% d, e The degree of bone defect of sagittal view and cross section in CT imaging was 8.26% ,mostly at

a and 2 regions respectively
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