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Clinical and Radiological Comparison between Cortical Bone Trajectory
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ABSTRACT Objective: To compare the clinical and radiological outcomes of cortical bone trajectory (CBT) screw and pedicle
screw (PS) for transforaminal lumbar interbody fusion (TLIF) in degenerative lumbar diseases. Methods: 50 patients from May 2016 to
May 2018 were enrolled into this retrospective study. CBT screw was applied in 25 patients (CBT-TLIF Group) and PS was applied in 25
patients (PS-TLIF Group). General condition, perioperative parameters and complications were recorded and analyzed. VAS of back
pain, VAS for leg pain and ODI were used to evaluate the clinical efficacy. Bridwell classification was used to evaluate the fusion.
Results: Average follow-up duration was 16.72+ 3.6 months. There is no difference between two groups in gender, age, diagnosis, and
surgical segments. Operation duration and blood lost in the CBT-TLIF group was 171.88+ 25.75 min, 225.20+ 51.57 mL, and 221.24%
33.53 min, 297.60%+ 66.40 mL in PS-TLIF group. Significant difference was found in the above parameters between two group (P<0.05).
Both groups had significant improvements in the ODI (Oswestry disability index) and VAS (Visual Analogue Scale) scores at 1month af-
ter operation and the last follow up, but no significant difference was found between the two groups. Comparable fusion rates of both
groups were also observed by radiography. Conclusions: CBT-TLIF and PS-TLIF had comparable functional outcomes and fusion rate,
while CBT-TLIF had superiority in and operation duration and blood control.
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Table 1 Comparison of general data between two groups

Diseases(n) Fusion levels(n)
Groups Number(n) Male/female Age Disc Spondylolis-
hemmiation thesis Spinal stenosis one two

CBT-TLIF 25 11/14 63.32+ 7.22 9 9 19 6
PS-TLIF 25 13/12 64.28+ 6.31 7 10 20 5

X/t 0.321 0.501 0.369 0.117

P 0.778 0.619 0.831 1.000

1.3 FARFZE L5 FIEER

13.1 CBT-TLIFAH HEHEEMEZEEWENFFAREG ., ENF
ARWE, HHEEA R, IR P2 5-6 cm FARYID, T
BRSSPI AT B B HESH L, (B AR M 5 6T o83 Lk, it
£ S RER] Chin®, Sy P AR T AT b el SR T4
A AL o BEESFE O, HEEE T ) TEARAOEEBR R ) AMET 9-10° %
ARBLRAB 25-30° FHAFFBEME , HE BETHGE , ARG A 4T .
X R B MALTIN A8 R AT, B A IS IBRETHEA  IRET B AR
5.5 mm, K 30-35 mm, EETEE AR HERIELE . VIR
TR B LR, BN GAR R, Ry R
ZR RAFRATARAE ™ R M b P L i & e ke fa i AR
WA X RN LA AR BIEA RIFE A A2,
PR whER0i0, ki, BUE SRR E, BRES R
Koo SRt LA 1,
132 PS-TLIF4H  BHEEMKEEEMENFAG. FATE
FENHER S, FHUIHTEAIR . T7IEHEE IEF 2y 5-6 cm FARY)
H, TGS W, BT Bz L, g Lo s oMz, L
NFAUE " T RS A, IR R AP ) T 5-15° 4B AT I
M, BESTEIE AR HEA T4 B S R AT M AMRET,
B2 6.0-6.5mm, KJ¥F 35-50mm, YRRl RER CBT-TLIF 4.,
1.4 RIaIE

ARG BRI B IR LG IRYT 3-5 K™
WA B E ARG T MIBGE TS S 5O, SRR IR 1l BT Re
B RJF 48 h kRS IS . EERE X &R, MEHIRE
B, R 5 B T T Ml 8l

O RE EEAME B, FARBIE] AR i ARG I RS
T ARSE 1A SRR BRI BERE 346 £00F- 43 (Oswestry
disability index, ODI) K &I M AL TF 4> (Visual Analogue
Scale, VAS) P I SRR EH I REFUGEEE L. AR JG 14~ Bk
WBERIEME X 28 F, IEHE CT, T f# N [ & A T sl BiZd &
PEH AERE L, AL PPN ARER T Bridwell @ile 23 AR 1EY
L6 GitFoin

BERH SPSS13.0 B4 43 Ab 3 . -t TR AnFF AR ] |
it ODI 114 \VAS W3R H at s R TH BRI IH]
PR A R s THECROR), 2 M) LRACR o2 R0 SEFERE L
BRHAESEHRGK: . P<0.05 AZEFAGZITFE X,

2 &R

2.1 BFERHASH

CBT-TLIF #1 F AR i [A] 5 171.88+ 25.75 min, PS-TLIF 41
FARMFA] 221.24+ 33.53 min, FigH A G527 22 57 (25838,
P=0.000), CBT-TLIF £ A& v i} 1fy & 24 221.24+ 33.53 mL,
PS-TLIF 21 H Ifil 227 297.60+ 66.40 mL, PIA HuA2s 501 WAy
GRS (=4.306,P=0.000), L3 2,
22 EEESH

W4 R AT ODI K VAS iP0 22 R LG it L. KJa
1 A KRBV VAS W55 B VAS 3143 & ODI 14324
RIBEARATH B INGE, ZRASRITEEF(P0.05), K51 A
R R R B W ZH ] L4 ,ODI J VAS 143 2% R 4512 2 X



<4662 - DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.24 DEC.2019
(P>0.05), L3k 3.

w&mw*d

B 1 BBREG)
Fig.1 A typical case of a 64 female, diagnosed as spinal stenosis

A-C: Preoperative MRI imaging and CT scans of lumbar spine demonstrated as spinal stenosis at L3/4. D-E: Intraoperative images of cortical bone

trajectory screws and cage showing in good position.
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Table 2 Comparison of perioperative results between two groups

Groups Number(n) Duration of surgery (min) Blood loss (mL)
CBT-TLIF 25 171.88+ 25.75 225.20% 51.57
PS-TLIF 25 221.24+ 33.53 297.60% 66.40
t 5.838 4.306
P 0.000 0.000
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Table 3 Parameters with functional statistics
CBT-TLIF PS-TLIF P-value
Pre-op ODI( %) 52.12+ 9.22 50.36x 8.40 0.484
Post-op ODI( %)
1 months 3532+ 8.16 32.88% 6.25 0.241
Latest follow up 22.71% 3.57 23.40% 5.14 0.589
P-value(multiple comparisons)* <0.05 <0.05
Pre-op VAS back 5.88+ 1.05 548+ 1.35 0.250
Post-op VAS back
1 months 3.68% 1.07 3.56x 1.04 0.690
Latest follow up 1.72+ 0.68 1.92+ 0.81 0.349
P-value(multiple comparisons)* <0.05 <0.05
Pre-op VAS leg 6.28%+ 0.89 6.36x 0.86 0.748
Post-op VAS leg
1 months 2.04+ 0.79 2.52+ 0.96 0.060
Latest follow up 1.56x 0.65 1.68+ 0.63 0.510
P-value(multiple comparisons)* <0.05 <0.05

Note: Values are presented as meant standard deviation. ¥ Multiple comparisons: 1month vs. pre-op, latest follow up vs. pre-op, P value <0.05.
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Table 4 Comparison of fusion rates between two groups

Bridwell classification(n)

Groups
I
CBT-TLIF 20 5
PS-TLIF 6
P 0.735

Note:* Based on Bridwell fusion grading: Grade I, fused with remodeling and trabeculae; Grade II, graft intact, not fully remodeled and incorporated

though; Grade III, graft intact, but a definite lucency at the top or bottom of the graft; Grade IV, definitely not fused with resorption of bone graft and with

collapse.
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