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Case-control study on cortical bone trajectory screw and pedicle screw internal fixation for the treatment of senile pa-
tients with lumbar tuberculosis LA/[ Zhen,SHI Shi-yuan ,FEI Jun ,HAN Gui-he ,and HU Sheng-ping. Department of Or-
thopaedics , Zhejiang Chinese Medicine and Western Medicine Integrated Hospital ,Hangzhou 310003, Zhejiang, China

ABSTRACT Objective: To compare clinical effect of cortical bone trajectory (CBT) screw and pedicle screw (PS) internal
fixation in treating senile patients with lumbar tuberculosis. Methods : From January 2014 to January 2017,42 senile patients
with lumbar tuberculosis were divided into CBT group and PS group,21 patients in each group. In CBT group,there were 12
males and 9 females, aged from 64 to 81 years old with an average of (72.52+9.25) years old, T value of bone mineral density
was (-2.6920.17) g/cm?, posterior CBT screw internal fixation and anterior debridement, interbody fusion with bone grafting
was performed. In PS group, there were 11 males and 10 females , aged from 63 to 85 years old with an average of (71.42+9.81)
years old, T value of bone mineral density was (-2.70+0.21) g/cm?,PS internal fixation and anterior debridement, interbody
fusion with bone grafting were performed. Length of posterior incision, intraoperative bleeding volume , operation time ,time of
bone graft fusion and complications between two groups were compared. Level of erythrocyte sedimentation rate (ESR ), C—re-
active protein (CRP),segment kyphotic Cobb angle before and after operation were compared, VAS score was used to evaluate
pain releasing,JOA score was applied to evaluate clinical effect. Results: All patients were followed up from 12 to 21 months
with an average of (15.00£3.57) months. No reoccurrence of lumbar tuberculosis and screw loosing occurred. There were sta-

tistical difference in length of incision, intraoperative bleeding volume , operation time between two groups (P<0.05). Level of
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ESR and CRP between two groups at 2 weeks, 1 month and 6 months after operation were improved after operation, while there
were no differences between two groups (P>0.05). There were no statistical differences in complications, time of bone graft fu-
sion and segment kyphotic Cobb angle at 1 week after operation between two groups (P>0.05). There was difference in Cobb
angle at 12 months after operation (P<0.05). For VAS score , there were no difference between two groups before operation and
3 months after operation (P>0.05) ,but VAS score at 3 months after operation were improved after operation between two groups
(P<0.05).For JOA score,there were no difference between two groups before operation,3 and 12 months after operation, and
JOA score at 3 and 12 months after operation were improved than that of before operation between two groups (P<0.05). Con-
clusion : Both of CBT screw internal fixation and PS screw internal fixation could achieve satisfying results for the treatment of
elderly patients with lumbar tuberculosis. PS internal fixation has a long fixation but great trauma. However, CBT screw internal

fixation only needs to fix adjacent segments of the lesion to reduce the fixation range , which has advantages of less trauma and
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strong screw holding force.
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55 K 5 Ry DB fll, B R MR T R ERE O 2 A ET I I
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Spinal fusion; Internal fixation;  Case- control

B 42 B, sk CBT 41/ PS 41, 441 21 fi,
CBT 4155 12 5], % 9 ] ; 4 0% 64~81(72.52+9.25) %/ ;
BB T {4 (-2.69£0.17) g/m’*; {4 (57.00+8.01) kg,
PS #2155 11 ], Zc 10 ] ; 4 0% 63~85(71.42+9.81) % ;
BB T (-2.70£0.21) g/m’*, {45 (58.00+7.63) kg.,
JIT A 838 T S B A 0 191 PR 2 R R R
SR AT CEE T TR E RS T
H(P>0.05), BA AT ErE, W 1.

x1 MAZFEHESEZBEAN—MABLR
Tab.1 Comparison of clinical data between two groups in
elderly patients with lumbar vertebral tuberculosis before

operation
531 (4 i < R T
A i i J( ijt) <xii ) (xﬁ%g) (fosi/mf“i
CBT 4 21 12 9  7252+9.25 57.00+8.01 -2.69+0.17
PS 4H 21 11 10 71.42+9.81 58.00+7.63 -2.70+0.21
K 96 H x=0.096 t=1.412 1=2.742 t=0.05
P1E 0.757 0.166 0.085 0.091

TE :CBT 20 Jy Bz 53 B 0300 SR BT P I8 7 26, PS 4 Ay Ml 5 AR AT 8 7 4 o
TR

Note : Group CBT were underwent cortical bone trajectory screw internal
fixation , group PS were underwent pedicle screw internal fixation. The

same below
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i 3 A AL L R I S T DU IE A 9 A
N RGN B RIG YT 5 O B RV B F A R, R
R AS R IR BT 0 BIIRYY o B BB 5 48 T b ife
1 HT 45 38 97, FILAE T 0.45 g/d (1A >50 kg # ,
0.6 g/d), S 0.3 g/d, 2 J T B 0.75 g/d (1K &
>50 kg % ,1.0 g/d), MR 1.5 ¢/d, [FIEZ T
W, B IR FRIRIT . VLA AT 3 JE 2 UL (ery-
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throcyte sedimentation rate , ESR) FI (C —reactive pro-
tein, CRP) 1E % 80A it T B, — U8 TR DU, 45 4%
HRE AT AR ) RAF I | OB 45 A BE TR YE N
AT
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BEPEST B HERNL, 2 85 ME Jo B0 Kt 2H 20 PR A
A, Hil BRI IR AL U Xpert #5003 47955 kL T
bR IR RS B A RS S RN R 2 g,
S 0.6 g BUE T EGIE 1, B)2E5 0,
1.3.2 PS4 HBERMALBIMRM, BREAERS
R EMAL o DA AE A RO SO B E R DT, U0 K AR
It T8 7 Bl #1802 2R 68 RS, BT R B R
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WEPEEIE K MR IR I, B AT IR0 [
E W ARRERE A B DGR N B e TR . BRI
TN, BZEGYIH . ARG HATAT R EIE R AR,
F-AJr =6 CBT 4.
1.3.3 ARGAH  ARIGHEHHPUER 48 h, gL 5Ok
MIPLA % TT 58 1 AN R R R 5, R G &
A I, WL F fiff S 1 00, A IR B ILAE A9 AR
NS BV B A LT RS T B IR R, B
PR IE R KR S W R kA T B R
HEAT R OBR SR RR . RE YT H N RS <
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TR IR SN
L4 WgHH Yk
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CRP AL 00 o AR 4l HEEAE MU A2 X 26 R, 789 28 A
7B A MR b A S K 2R RN T A HE AR T 2 I LE
K, WY Je A B 19 BUR ™ Cobb ffi o U2
ARHG ARG 1F 12 A A5 B 51 Cobb £, I 115543
g e B B R, AR MRS 3 R
FH VAS PP PR AR 2 AR i . FU ORI ARG 3 1
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sociation Scores , JOA ) PF43 794k 58 35 A FEHE D E
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K HI SPSS 19.0 # 44T GE 127 0 B, a8 = BT R
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2 #HR
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12~21(15.00+3.57) 1~ H o A& WAR & %G T B ik
WA B A5 4% 52 e S tE =5 iR AT P 3l R 5T R A 5%
IERAE . WA BE G DK TR m & TR
IFA] LA 22 S A g it 2n i L(P<0.05) . W3k 2,

CBT dARJE 15 i th B A AE , Horp 6 il A A
TR 3 T M 0 J256 4 R o RRO , 24 )  E E T
2 {5 s BRY) I RE A A ST . PS A 18 i IR
JE I ARAE, Horh 7 5 A R R R 1% it S SR g R g f
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EIC L. WA TIT A K AR D0 L3 28 S U BT 7
SC(P>0.05) . PIALRL A Rl I ] P4 22 S TG 17
HX(P>0.05), W2,
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2.3 Cobb L%

PR ARG ARG 185 B 5™ Cobb 1 LA
2 RGEIT = L(P>0.05) , R 5 12 4~ J] Cobb i
P2 A geit 2 L (P<0.05) . BIZHARSE 1 FI
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K2 MAZFREEZBERE-—RBERLER

Tab.2 Comparison of postoperative general data between two groups in elderly patients with lumbar vertebral tuberculosis

215 Bil%c i (vas ml) TR A] (x:£5 min) DI JE (x£5 cm) LR £ 10 18] (et , ) IR JAE (1)
CBT 4 21 254.35+23.37 195.63£13.25 10.74£1.26 4.1£0.63 15

PS 4 21 306.17£33.21 205.7118.31 12.32+1.72 4.3£0.59 18

Koo 6 t=6.412 t=3.937 t=13.698 1=0.062 X’=1.273
P 0.016 0.020 0.037 0.952 0.259

K3 RAZFREHEFZBEZEFAANE ESR & CRP K F L5 (vis)

Tab.3 Comparison of ESR and C-reactive protein value between two groups in elderly patients with lumbar vertebral

tuberculosis before and after operation (x=+s )

. ESR(mm/h) CRP(mg/L)
4531 1% — - - - — - - -
A NERA| N ARG 64H A ARG 2 M RIg 14~H RIg 6 ~H
CBT 4 21 87.42+6.77 37.21£3.23* 29.47+0.82**  9.98+0.19*** 70.53+6.21  70.86+7.96%  15.67+2.81%% 3.17+0.52444
PS 41 21 89.35£6.43  39.56+5.09"  28.50+0.74"  10.16+£0.91"* 69.86+5.85  74.12+8.37%  16.12+£3.2044 2.84+0.76444
tfH 1.409 1.957 1.841 0.911 0.283 1.861 1.233 1.125
Py 0.167 0.057 0.073 0.368 0.778 0.070 0.852 0.267

5 ARWT e #, *1=2.31,P<0.05; " *1=3.51,P<0.05; * **1=3.13, P<0.05 ; %t=2.88 , P<0.05 ; *41=2.72 , P<0.05 ; *#%t=1.25, P<0.05 ;"1=2.36 , P<0.05 ;¥ =
2.23,P<0.05;"1=2.16,,P<0.05 ; 41=2.57 ,P<0.05 ; #41=3.10, P<0.05 ; #44¢=2.34 , P<0.05

Note : Comparison with preoperative , “t=2.31,P<0.05; **1=3.51,P<0.05; ***1=3.13,P<0.05 ; %t=2.88 , P<0.05 ; “4¢=2.72,, P<0.05 ; ***1=1.25 ,P<0.05 ;1=
2.36,P<0.05;* =2.23,P<0.05;*41=2.16,P<0.05 ; =2.57 , P<0.05 ; #4/=3.10,, P<0.05 ; #44/=2.34 , P<0.05

x4 PEZEEHEZEEFFAMETRED Cobb f
PE A& (s ,°)
Tab.4 Comparison of segment kyphotic Cobb angle
between two groups in elderly patients with lumbar vertebral

tuberculosis before and after operation (x+s,°)

215 k7 A AJa 14 AJ 124
CBT4l 21 17.85£9.37 8.12+3.48* 5.11£1.05**
PS 4] 21 18.16£7.96 8.732.70* 5.86+1.60%
Ll 0.283 1.208 2.296
Pl 0.778 0.234 0.027

W S5 ARETEE#, *1=1.73,P<0.05; * *1=2.11,P<0.05;%=2.30,P<0.05;
#=3.52,P<0.05

Note : Comparison with preoperative , “t=1.73,P<0.05; **1=2.11,P<0.05;
#=2.30,P<0.05;%=3.52,P<0.05

R E X (P>0.05) I AJS 3,12 A JOA WY
AR HORE 22 5 A Ge it 5 T S (P<0.0S) , {H P 4 1] HE
BRI E X (P>0.05) . W3 5, SR 6] I
K 1-2
3 it
3.1 EAFHEMESS R I I PR

EAFNEMESS A% 8 h T e A4 PRI REAR AL
I 22 TR PR B, B TR 52 01 B AR T AR XU 5
o BRI R A B ROV 2 IR AL S R T B

PORIGERR, R TR S R, RS A
1%, A& 5 w2 R 12 ™ 2 800 & 10 3] K
TR TR ST e 22 T 38 R A RE 2 W, HLRME B o
GRS 5 T BOME 1A 30 B, 5 BOR 52 15 B 24T R
FEETEFARBITY. EFERERZEHZ ALK
i, AR DI RETE IR , S5 R T BUR AR PRI AE , W B
BIRRUA R IS5, 299 RS
HEMEFEAR , (45 B 25 M AE LR N I I, — B
K T2 55 5 kS R P 28 BR324 0 14 75 1 e
o7, Bl ARSI B 3 AWF5E e CBT 41 6 4l
R 0 % A A M f AR, 25 W R A 7 91,2
B 11 S ) A SEE A PS A T 51 s B i S e
T8 00 i s RO, 25 W R I A0 8 51, 3 81 i B 1 HiE
WA SEEID I, RAETF AR AR R R w1
3.2 FRGUHE S ARBRET PN 52 A4 I T B A7 A ] A
XA FARIGAE B A EMEST 8, A
B R ARV O R FRIRTY, EEH
FERE P, AT T M D RE SR o PRl B N [
T 3 B B RS B3 B /N R [ B {HLAT
TEANRE TE G35 BRAE R 25200 kL Y Bk o ) B AE 5 AR
LS AN A S RS e 2 N = W 17 S e
TR T AR R TR A A A R R L 0 R S
FAME , ARJG SRETAR Bl B A7 R RAR S SRS AL i
S RAEIS A KA AU T A7 8L, T HLRE Wi 45
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RS MAZFEHEEZBEFARAE VAS f1 JOA 5 (v£5, 7))

Tab.5 Comparison of VAS and JOA scores between two groups in elderly patients with lumbar vertebral tuberculosis

before and after operation (x+s,score)

. VAS ¥4y JOA ¥4y
415 il%e . — . — —
A H Ak 34MH A H ARG 34H AJE 124-H
CBT 41 21 8.0£0.5 3.7+0.6" 6.34+0.73 17.7423.48* 27.35+5.93*
PS4 21 8.1+0.3 3.9+0.74 6.58+0.62 19.26+4.72** 27.43+6.27*
L1y 0.023 1.283 0.06 0.448 0.279
P 0.575 0.058 0.952 0.656 0.782

T SRR H AL, 41=2.20, P<0.05 ;4=2.73 , P<0.05 ; *1=2.38 , P<0.05 ; **1=2.51,P<0.05 ;%1=2.79 , P<0.05 ; #1=1.43 , P<0.05
Note : Comparison with preoperative , “¢=2.20,P<0.05; 41=2.73,P<0.05,*1=2.38 ,P<0.05 ; **1=2.51 ,P<0.05 ;"1=2.79 , P<0.05 ;*=1.43 , P<0.05

B 1 8, L,70 % Lo, MERSS R AT B BT 030 8RBT [ 1 1iy B 05
IR A AR Ta, Tb. RFTHEHE MRTFT CT 7R Ly o A F 5 BE
SR e R 50 A5 T R 1 B X
7R SR B AR T FIAE A AL R A 1de RS 6 AN T CT R BB
B ET AN ) M C RS le. RJG 6 4] MRI R HER C 1S
i KL I L A 55 0 JE W S e TR I o BLARS A m AT BE R (20%10) AT
DL b B AN (AL IR ZF ), T SRR SR SE2H 1 R BT IR L 4L, 48R
N

Fig.1 Female,70-year-old,L, , vertebrae tuberculosis was treated with
anterior debridement and fusion with cortical bone trajectory screw fixa-
tion 1a,1b. Preoperative MRI and CT of lumbar spine showed bone de-
struction of L, ,,collapse of the intervertebral space and compression of
spinal cord by paravertebral abscess 1c. Lateral X-ray at 1 week after

operation showed good location of cortical bone trajectory screw and bone

graft  1d. CT scan at 6 months after operation showed no loosening of cortical trajectory screw and fusion of bone grafts 1e. MRI at six months after op-

eration showed that vertebral body had been completely cleared and no obvious pus around vertebral body existed 1f. Pathological picture under high

power microscopy (20x10) could seen epithelioid cell (typical granuloma) , caseous necrotic tissue and Langerhans cells, suggesting tuberculosis

B FEm] BB IR TARRIE . L, 2R
HESS R B T AR 7 A e P25 I8 A 45
SRR B R A AR, R A 2B IR
XTI T AR I7 TR 52 (AR, M ITHE =5 AR SR ET
KL BEAE I 0 P [ 5 i A2 [T, ] IR 3 1 HE i
PR B I A 45 0 1 AU 5 A 5 AR MR AT FL A ]
B USSR B AR AT LIS I R SR, (A T B

SAREIT R KIB AR I R AT R e K
BFEEE N BORS] T AR E ey, A
KT TR o B, % BUAG A0 R AE 25 42 N [ 5 7
AT B R R D B R B A
KT RAE A H AT 38 V5 A P ) )
3.3 CBTMETIRYT 2 8 KGR E X

CBT BRET PN [ 2 2 30 A o 48t 1 — ol 1) 4T
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B AR AL A AR 2a,2b. RATIEHE MRI AT CT 75 Ly HEACH 5 AEIR
P TE] B 485 B, AfE 55 B IR T3 8 2¢. RS 1 EIAL X 26 7 s
SHEETRAE B P E R AT 2d. RJ5 6 N CT /e = AR IR ET G
A A RE A 2e. RJG 6 A1 MR R HEPR T 1R KEE B,
FHES TR B 2F. IR BT SU JA 45, 5 15 B2 T (20x10) 7]
UL S 240 B (3 2R PR 25 i), T T RE IR SE 2H S0 T IR 5L 4L, 2 7R
IE A

Fig.2 A 65-year-old female patient with lumbar tuberculosis was treat-
ed with anterior debridement and fusion with pedicle screw fixation
2a,2b. Preoperative MRI and CT showed that L, , bodies were destroyed,
the intervertebral space collapsed ,and paravertebral abscess formed com-
pression of spinal cord 2c. Lateral X-ray at 1 week after operation

showed pedicle screw and bone graft were on good position  2d. CT scan

at 6 months after operation showed no loosening of pedicle screw and fusion of bone graft 2e. MRI at six months after operation showed vertebral body

had been completely cleared and no obvious pus around vertebral body existed ~ 2f. Pathological picture under high power microscopy (20x10) could seen

epithelioid cell (typical granuloma) ,caseous necrotic tissue and Langerhans cells, suggesting tuberculosis

I M R RAE 28R U0 1 B b aT R g X OGS
GEAMI 3o B 5K 85, 9/ A R 55 L PR B 340 B Y L L i
FNBIH o ABFFER A CBT BRET N [ € 167 2 4
JEHELE %, 51 GEME = AR ET [ A L, TR I 1],
AR i A B DD 1 A FEAIR (P<0.05) , 2 W]
FHZHA 27T LABEAR T AR B0 o AT A0, 5%
JE SR ET I ) 5O AH SC M A G S AR R BT R i
AL THE A B b BT R I, CBT MR T 28 2o Al e e
B FIAE 5 ARSI 5 MEA RS AT A0 1 B2 B, ATIE Wik
PERC B 2 DX, B0 TR AT S HE S ML R R
2 ik T AR T 5 B o B A 4 ks B e KA, T
WRET 55 K By A T, DATAT S R ET P [ i A AR
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