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[ Abstract] Objective To compare the clinical effects of cortical bone trajectory screws and traditional pedicle
screws in posterior lumbar fusion. Methods A retrospective study was conducted to analyze lumbar degeneration
patients who underwent surgical treatment at our hospital between January 2016 and January 2019. A total of 123 patients
who met the inclusion criteria were enrolled. The subjects were divided into two groups according to their surgical
procedures and the members of the two groups were matched by age, sex, and the number of fusion segments. There were
63 patients in the traditional pedicle screws (PS) group and 60 in the cortical bone trajectory screws (CBTS) group. The
outcomes of the two groups were compared. The primary outcome measures were perioperative conditions, including
operation duration, estimated intraoperative blood loss (EBL), and length-of-stay (LOS), visual analog scale (VAS) score,
Oswestry Disability Index (ODI) score, and interbody fusion rate. The secondary outcome measures were the time to
postoperative ambulation and the incidence of complications. VAS scores and ODI scores were assessed before operation,
1 week, 1 month, 3 months, and 12 months after operation, and at the final follow-up. The interbody fusion rate was
assessed in 1 year and 2 years after the operation and at the final follow-up. Results The CBTS group showed a
reduction in operation duration ([142.8+13.1] min vs. [174.7+15.4] min, P<0.001), LOS ([9.5+1.5] d vs. [12.0+2.0] d,
P<0.001), and EBL ([194.2+38.3] mL vs. [377.5+33.1] mL, P<0.001) in comparison with the PS group. The VAS score for
back pain in the CBTS group was lower than that in the PS group at 1 week and 1 month after operation and the ODI
score in the CBTS group was lower than that in the PS group at 1 month after operation, with the differences being
statistically significant (P<0.05). At each postoperative time point, the VAS score for leg pain and the interbody fusion rate
did not show significant difference between the two groups. The VAS score for back and leg pain and the ODI score at
each time point after operation in both the CBTS group and the PS group were significantly lower than those before
operation (P<0.05). No significant difference was found in the time to postoperative ambulation or the overall

complication incidence between the two groups. Conclusion The CBTS technique could significantly shorten the
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operation duration and LOS, reduce EBL, and achieve the same effect as the PS technique does in terms of intervertebral

fusion rate, pain relief, functional improvement, and complication incidence in patients undergoing posterior lumbar

fusion.
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Table 1 Comparison of the baseline data of the two groups of patients

Index CBTS group (n=60) PS group (n=63) P
Mean age/yr., X+ s 60.8+9.8 62.1+6.7 0.391
Sex/case (%) 0.547
Male 28 (46.7) 26 (41.3)
Female 32 (53.3) 37 (58.7)
Diagnosis/case (%) 0.970
Stenosis 32(53.3) 33 (52.4)
Spondylolisthesis 12 (20.0) 12 (19.0)
Disc herniation 16 (26.7) 18 (28.6)
No. of segments/case (%) 0.964
1 54 (90.0) 56 (88.9)
2 4(6.7) 5(7.9)
3 2(3.3) 2(3.2)
Osteoporosis/case (%) 12 (20.0) 17 (26.9) 0.401
Follow-up/month, ¥ + s 53.7+6.3 52.7+6.7 0.366

CBTS: cortical bone trajectory; PS: pedicle screws.
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Table 2 Comparisons of perioperative conditions between the CBTS

and the PS groups
Index CBSgrowp  PSgrowp  p
Operative time/min, X £ 5 142.8+13.1 174.7£15.4  <0.001
EBL/mL, X+ s 194.2+38.3 377.5%33.1  <0.001
LOS/d, X+ s 9.5+1.5 12.0+2.0 <0.001
POD of ambulation/h, X+ s 27.6+6.4 29.3+7.1 0.158

LOS: length-of-stay; EBL: estimated blood loss; POD: postoperative day.
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Table 3 Comparisons of VAS and ODI scores between the CBTS and the

PS groups
Index CBTSgow — PSgowp
VAS score for leg pain
Preoperative 5.4+1.3 5.8+1.7 0.152
1 week postoperation 34412 3.8+14" 0.073
1 month postoperation 2.8+0.9" 3.0£1.0" 0.170
3 months postoperation 21+1.0° 2.3+0.9° 0.423
12 months postoperation 1.6£0.9" 15£0.8" 0.429
VAS score for back pain
Preoperative 6.6+1.5 6.4+1.7 0.447
1 week postoperation 38414 43216 0.048
1 month postoperation 27412 32413 0.038
3 months postoperation 22410 25412 0.093
12 months postoperation 1.6£0.9" 1.80.8" 0.163
ODI/%
Preoperative 50.746.1 52.6+7.6 0.136
1 month postoperative 36.5+6.3" 38.916.5 0.040
6 months postoperation 28.4%6.1" 30.546.3" 0.062
12 months postoperation 225455 234452 0.346
Last follow-up 17.6:43°  173x48 0701

VAS: visual analog scale; ODI: Oswestry Disability Index. " P<0.05, vs.

preoperative findings within the group. The data were presented as X + s.
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Table4 Comparisons of fusion rate between the CBTS and the PS

groups

Fusion rate CBTS group (n=60) PS group (n=63) P

One-year follow-up/case (%) 49 (81.7) 53 (84.1) 0.812
Two years follow-up/case (%) 53 (88.3) 58(92.1) 0.553
Last follow-up/case (%) 56 (93.3) 61 (96.8) 0.592
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Fig1 An 80-year-old male patient in the CBTS group. Preoperative
anteroposterior and lateral X-ray images (A and B) and flexion-
extension X-ray images (C and D) showed lumbar
spondylolisthesis at L4-5. Sagittal images of MRI (E) pre-operation
showed lumbar spinal canal stenosis. Transverse images of CT (F)
3 days post-operation showed medio-lateral trajectory of CBTS
screws. Anteroposterior and lateral X-rays 3 months post-
operation (G and H) showed the internal fixation in good position
and a superiorly directed track in the sagittal plane.
Anteroposterior and lateral X-rays 24 months (I and J) and 48
months (K and L) post-operation showed internal fixation in good

position
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Fig2 A 61-year-old female patient in the PS group. Preoperative
anteroposterior and lateral X-ray images (A and B) showed no
lumbar spondylolisthesis. Preoperative transverse images of CT
(C) and sagittal images of MRI (D) showed lumbar spinal canal
stenosis. Anteroposterior and lateral X-rays 3 months (E and F), 12
months (G and H), 36 months (I and J) and 60 months (K and L)

post-operation showed internal fixation in good position
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Table 5 Comparisons of surgery-related complications between the

CBTS and the PS groups

Complication CB(FE; Szg(r)())up P(Sng:r6031§p P

Early complications/case (%) 5(8.3) 7 (11.1) 0.764
Dural laceration 2(3.3) 2(3.2)
Misplacement of screws 0 1(1.6)
Symptomatic hematoma 1(1.7) 1(1.6)
Superficial wound infection 2(3.3) 2(3.2)
Deep wound infection 0 1(1.6)

Late complication*/case (%) 2(3.3) 5(7.9) 0.258
Total/case (%) 7 (11.7) 12 (19.0) 0.322

ASD: adjacent segment disease. - Symptomatic ASD.
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