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A meta-analysis of the influences of cortical bone trajectory screw versus traditional pedicle screw
fixations on the clinical outcomes in short-segment lumbar fusion/ZHAO Hongtao, SONG Fei, WEI Yi,
et al/Chinese Journal of Spine and Spinal Cord, 2022, 32(11): 1034-1044

[Abstract] Objectives: To evaluate the influences on the clinical outcomes of cortical bone trajectory(CBT)
screw and pedicle screw(PS) fixations in short—segment lumbar interbody fusion by meta—analysis systematical-
ly, so as to provide a theoretical reference for spinal surgeons in selection of appropriate internal fixation
methods. Methods: PubMed, Scopus, Web of Science, EI, CNKI and other databases were searched for the
relevant literature on the comparison between CBT and PS fixations in lumbar interbody fusion from the in-
ception to July 1, 2022. The intervertebral fusion rate, incidence of surgical complications, incidence of post-
operative adjacent segment degeneration(ASD), intraoperative blood loss, operation time, average length of hos-
pital stay, visual analog scale(VAS) of back pain, Oswestry disability index(ODI), and Japanese Orthopaedic
Association (JOA) score were extracted, and RevMan 5.3 software was used to perform meta—analysis. The

Cochrane risk bias assessment criteria and Newcastle—Ottawa Scale (NOS) risk bias assessment criteria were
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used to evaluate the quality of enrolled studies respectively for randomized controlled trials and cohort studies.
Results: A total of 15 literature were selected, among which 3 were randomized controlled trials and 12 were
cohort studies. The evaluation of literature quality suggested that the included literature were of high quality.
Meta—analysis showed that CBT group had lower incidence of surgical complications [RR=0.49, 95%CI (0.34,
0.70), P<0.05] and postoperative ASD incidence[RR=0.33, 95%CI(0.16, 0.65), P<0.05]; less intraoperative
blood loss|SMD=-0.81, 95% CI(-0.98, -0.63), P<0.05); shorter operative time[SMD=-0.49, 95% CI(-0.67, -
0.30), P<0.05) and average length of hospital stay[SMD=-0.60, 95% CI (-0.81, -0.38), P<0.05]; higher JOA
score[SMD=0.23, 95% CI (0.02, 0.43), P<0.05]. However, there was no significant difference in interbody

fusion rate, back pain VAS score or ODI between the two groups. Conclusions: Comparing with PS fixation,

CBT screw fixation was lower in the incidence of surgical complications and postoperative ASD,

intraoperative blood loss,

short—segment lumbar interbody fusion.
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Figure 1 Flow chart of literature screening
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Sakaura®® 2017  HAJPN  BABIBFSE Cohort 22 20 70.7+7.3 68.329.6 PLIF 35 ORB@GO
Takenaka§® 2017  HA JPN  BAFIBESE Cohort 42 77 65.8+8.1 66=11.2 PLIF 28 D@D
T4 g 2020 PE CHN  BABIBFSE Cohort 33 36 65+11 64+10 PLIF 12 ®
X EHES 2019 E CHN - BAFIBFSE Cohort 50 54 68+5 67+5 PLIF 12 DOHOWE)
WA 2017 P CHN  BAFIBESE Cohort 51 46 62.8 61.9 PLIF 2 OR0e6®
Ding®P" 2022 H[ECHN  BEHLWIE RCT 61 60 66.20£8.47  66.53+7.41  TLIF 26 DORADOO
Lee 51 2017 @i KOR  BEHLY E RCT 35 37 51.2+12.4 51.7+10.4 PLIF 24 DRBD®
LeeZs 2015  #h[E KOR  BEHLXBE RCT 38 39 51.3+12.4 51.9+11.7 PLIF 12 @D

VL CBT, 3 830  PS ME 75 AR IR AT s PLIF , J5 5 T ARE M 1] 25 A  TLIF, 5 A ] -FL e A 1) 5 A 5 5 S 4 - COME ] T 25
K QF AR I K AE K%, BASD KAEF @Ak Lk OFARIFE);©TF AR B ;D VAS iF4;@0DI; @JOA T4

Notes: CBT, cortical bone trajectory; PS, pedicle screw; PLIF, posterior lumbar interbody fusion; TLIF, transforaminal

lumbar interbody fusions; Outcomes: (Dlnterbody fusion rate;

@Complications; BASD rate; @Intraoperative blood loss;

(3Operative time; ©Average length of hospital stay; @DVAS back pain; @0DI; @JOA score

F 2 BEALRT RIS A IR 1 1k KU
Table 2 Risk assessment of bias in RCT

# 3 DBAFIEF R A NOS E M
Table 3 NOS evaluation of cohort studies

4 12
o AR RIS g
A Ailf;)ca— N Irfgom— it ﬁ\:ﬁb‘
VE& Se- tion ERS lete Selec- R far
Author  quence con- Blinding I;ul- tive Other
gener- 1 come  report- bias
ation rﬁ;:nt aalal e
Dingﬁm‘ ik Low 1% Low & High ik Low % Low Ik Low
Lee%™  fk Low fik Low 4 High ik Low 1% Low 1k Low
LeeF® % Low fik Low & High fik Low 1 Low 1k Low

(0.34,0.76) ,P<0.05]; 7E RCT Y41 rh 45 B J5 {0
[RR=0.43,95%CI(0.20,0.93),P<0.05], Zi&r4h
W], CBT 41 K0 &A= W AR T PS 4 [RR=
0.49,95%C1(0.34,0.70) , P<0.05, & 3],

233 ARJ5 ASD KA 4 WipfgER 2235 5
XF CBT 41 185 5l #n PS 40 175 Bl & 4T T AR J5
ASD KA SRS P=0, R [ 2 300,
BRL BT, LR 4 R KW, CBT AR5 ASD &/E
RO /T PS4 [RR=0.33,95%CI1(0.16,0.65),
P<0.05, 4 4],

234 RPRIME 12 TUARSENSS 22205 5 %)

: . Hf BOR NOSIESY
7 o ! ‘
Afflﬁ)r 4;!‘:?{;1‘ Sejl:(ﬁ)iron Compa- Expo- Score of
’ B rability sure NOS

Chin %5 2017 4 1 3 8
Hoffman %10 2019 4 2 2 8
Hung %7 2016 4 1 3 8
Lee 28 2018 4 1 3 7
Malcolm %1 2018 4 2 2 8
Menon %512 2020 4 2 2 8
Sakaura %21 2016 4 2 3 9
Sakaura?§:™ 2017 4 2 3 9
Takenaka %52 2017 4 2 3 9
REARGE T 2020 4 1 2 7
pUESE R A 2019 4 2 2 8
AR A 2017 4 2 3 9

CBT 41 463 {7l F1 PS 41 513 ] i & 1) R -1 5
MEHEAT TR, LRG58 REV],CBT AAR Tl
I > T PS 41[SMD=-1.13,95%CI (-1.63,
-0.62),P<0.05], fHJ& %A~ 20 /Y 5 oo P i 25, B
HIRFSE 40 P=92% ,RCT W4 P=82%, 45F A%



oA A A A 2 R 2022 R4S 32 B4 11 Chinese Journal of Spine and Spinal Cord, 2022, Vol. 32, No.11

Bl 2 ] Fl 3R Meta 23 H7 4528

Figure 2 Meta—analysis result of interbody fusion rate

B3 FARIIAE KA Meta 70 HT45 R

Figure 3 Meta—analysis result of surgical complications




o[ A A 2L 7S 2022 4R 32 5 11 W)

Chinese Journal of Spine and Spinal Cord, 2022, Vol.32, No.11 1039

e ( 5), Ak, FRATHE 4150 Fr i S hely 1 20474
JEME 3T HEBR 5 TR SIS 18 2 20 205 CRR A7) 5 R
RCT P/ 1) 7 B P A6 36 19 R P=0%, WA~ IE.
2 Z 18] 7 e B S o (1P=67.7% ) , R I BE HLAK
N ASEHY A BIE 5 2 43 AT 45 R R, CBT 4R
o i & B BT PS 41 [SMD=-0.72,95%CI
(-0.92,-0.52),P<0.05], RCT V. 40 &5 5 2 )
[SMD=-1.11,95%CI(-1.49,-0.73) ,P<0.05]., %4
5 F W] CBT 4 AR e i & W B AR T PS 41
[SMD=-0.81,95%CI(-0.98,-0.63) , P<0.05, K] 6],
2-3.5 %3* HTJ- I‘ETJ 6 IﬁiE:I:%[IGM‘IQ‘ZO‘ZZ‘B]X\]L Lt CBT
44 211 1A PS 41 253 9] 2 35 19 3 F R B ]
SR B 45 R P=0% , % F [ 2 2500 A5 80 23 My
Meta 3 #1455 .78 CBT 4 F A WA B &/ F PS
2 [SMD=-0.49,95%CI (-0.67, -0.30) , P<0.05, <]
UB

23.6 FHMAEBEH 5 WMFgE o720 45 5 X}
CBT 41 176 I F1 PS 20 182 {9l f & -4 4 Be H F
17 HeA, SRR B P=17% , R FH [# 5 2800 B
R ZEE AT s R R CBT 41 /S 34 4 e st i)
B #F T PS 41 [SMD=-0.60,95% CI (-0.81,
-0.38),P<0.05, A 8],

2.3.7 59R VAS PF4r 7 T gEIs-18B.5.27.258 55 )
XF CBT #H 177 {51 F1 PS 41 225 il /% R Jm 12 4
FF S5 58 VAS W17 T e = A

Y25 R P=45.9% , B 55 5 S5 M SR I 4
NAERY ST, 275 45 SRR W] CBT 4 F1 PS 4 (8]
Ji VAS W0 JC i #E P22 R [SMD=0.04,95%Cl1
(-0.16,0.24) ,P>0.05, [ 9],

2.3.8 ODI 6 Hifffsete-1826-28 53 5| %) CBT 41 208
A1 PS 2 225 i #8& ODI #4171 He#, Stk
Ko i 45 SR i KoM RCT W4 P=42%, R
Bk, R RN AR AT, SRR R,
CBT 4111 PS 41 Z [A] JC & & 1 22 5% [SMD=0.01,
95%CI(-0.18,0.20),P>0.05, 14 10],

2.3.9 JOA P4 4 WifFgE 22255 5% CBT 4
194 5] F1 PS 40 178 i 835 47 T /9 JOA 1753 Lt
B, BA\BIWESE WAL 45 R o, CBT 41 JOA 1153 W
BT PS 4 [SMD=0.33,95%CI (0.08,0.58),P<
0.05], i #E RCT 0 20 # W 3 ) G & 35 1k 22
[SMD=0.03,95%CI(-0.33,0.38),P>0.05], Stk
K 95 25 5 P=44.4% , R [ 2 OB R 25 6 25

F W ,CBT 41 JOA 4Bl i & T PS 44 [SMD=
0.23,95%C1(0.02,0.43),P<0.05, K 11],

3 it

PS T FEAMRIIE T 60 Z24E LIk, MIRET 3
AT ORI RO BT TR R B HE
HE 18] il 45 A 23R 97 2% R OE AR SO 898 UL R J7
W AR I 25 20 4R (R B 2 9 T AR ROhE

CHT Ps sk P Fiak Funso
dluidy of Saifagy o ot il ood, 95% Ol -, Fioped, 85% C1
A1 Calvort siusy
Bakaura it 1 485 g B} 1A7% 029006 1.00] ——
Bakaura 0¥ 7T i a2 (| 20 1% D% 0.0 223 =
TiIoNE A 2020 T | 14 36 AETE 001,064 ——
Subsbotal (5% CN 150 13 S49%  0.33[0.16, 0.56] -
Tuitad evands a e 1
Hetemopenedy Chi*s 0 1, 8= 3 [(F= 000 F= 0%
Teul tor overall ffest 2= 317 (F=0.0037)
133 RCT
Lesfanmndol ¥ a % 1 ar s1s (3% [0 01, 2 36|
Subsiatal I15% £ 15 OSSO0, 0.346] e
Totsl svanis a 1
HEEraganedy hal Epplicsble
Tagl for ovarall affect 2= 0.65 (F= 0.5
Tl (25% C1j ms ITS AB0E% B33 096, 065) £ 2
Tl evarts | 8
Helteropenedy. Chi*= 022, o= 3 (P = 008 F= 0% k i + o]
Tesd for overal sfiect 7= 1,18 (F = 0.001) el Y CHT P8 L Vs

Tzt for subgroup diferences Chi*s 000, o= § (F = 0E6), "= 0%

B4 ARG ASD KEAHH Meta 73BT 45 2R
Figure 4 Meta—analysis result of ASD incidence
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Figure 5 Meta—analysis result of intraoperative blood loss

Bl 6 HUBMESMT G AR PR L B Meta 3BT 45 2R

Figure 6 Meta—analysis result after sensitivity analysis of intraoperative blood loss
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B 7 TAREER Meta 787455

Figure 7 Meta—analysis result of operation time

B8 -FHfERE H A Meta 73 M7 45 1

Figure 8 Meta—analysis result of average hospital stay

B9 R VAS IFST) Meta 53 BT 45
Figure 9 Meta—analysis result of back pain VAS score
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