
Clinical outcomes after posterior lumbar 
interbody fusion: comparison of cortical 

bone trajectory and
conventional pedicle screw insertion

1 National Hospital Organization, Osaka Medical Center, Osaka, Japan

2 Japan Community Healthcare Organization Osaka Hospital, Osaka, Japan

Shota Takenaka1, Yoshihiro Mukai2, Kosuke Tateishi2, 
Noboru Hosono2, Takeshi Fuji2



To compare the effectiveness of posterior lumbar interbody 
fusion (PLIF) using the cortical bone trajectory (CBT) and
conventional pedicle screw (PS) techniques.

Cortical bone trajectory 
(CBT)

Conventional pedicle screw 
(PS) 

Purpose



PS group 

97 pts

CBT group 

60 pts
Excluded incomplete 

preoperative data

12 pts 10 pts

3 pts

5 pts

Lost follow-up within 1 
year postoperatively

Excluded due to  
preoperative condition

3 pts

5 pts

PS group 

77 pts

CBT group 

42 pts

Total 157 pts

22 
pts

8 pts

8 pts

Total 119 pts

Patients

 Single-level PLIF 

 Performed by two 
orthopedic spine surgeons

 The same screws and 
interbody cages 

 Minimum follow-up 1 year



Measurements
 Operative time

 Intraoperative blood loss and postoperative drainage

 Serum creatine kinase (CK)  before and 1, 4, and 7 days after surgery

 Perioperative pain within 48 hours  30 minutes, 6, 12, 24 and 48 hours after surgery

6-point Numeric Rating Scale

Diclofenac sodium suppositories

 Patient-reported outcome measures before and 2 w, 1 m, 3 m, 6 m and 12 m after surgery

Japanese Orthopaedic Association Back Pain Evaluation Questionnaire (JOABPEQ)

Visual analog scale (VAS) 0 = no pain, 10 = the worst pain imaginable

 Fusion status 1 year after surgery by 3D-CT

 Complications

0 = the worst, 100 = the best



CBT group
n = 42

PS group
n = 77 P-value

Age at surgery, years 65.7 65.7 0.997

Sex, male (%) 42.7% 41.2% 1.000

Body mass index, kg/m2 24.7 24.3 0.523

Disc approach,

Unilateral (%)
5.9% 7.7% 0.711

Disease distribution,
DLS:ILS:LFS:LDH (%)

73.9:17.6:5.8: 

2.7%

73.0:11.4:13.4: 

2.2%
0.428

Operator A (%) 45.4% 43.4% 0.848

Lumbosacral fusion (%) 26.1% 27.0% 1.000

Demographics (IPTW adjusted)

To adjust for potential confounders, we used the inverse probability of treatment 
weighting (IPTW) method of propensity scores. Robins et al. Epidemiology. 2000

DLS, degenerative lumbar spondylolisthesis; ILS, isthmic lumbar spondylolisthesis; 
LFS, lumbar foraminal stenosis; LDH, lumbar disc herniation;



CBT group
n = 42

PS group
n = 77 P-value

Low back pain 43 43 0.812

Lumbar function 67 58 0.856

Walking ability 29 29 0.737

Social life function 35 38 0.963

Mental health 49 49 0.957

Low back pain 5.3 5.3 0.858

Pain in buttocks and lower 

limb(s)
6.4 6.5

0.984

Numbness in buttocks and 

lower limb(s)

5.2 5.9 0.427

Preoperative JOABPEQ, VAS 
(IPTW adjusted)

JOABPEQ

VAS



Operative time, blood loss, 
fusion rate

CBT group

n = 42

PS group

n = 77 

P-value

Operative time, min 123 125 0.672

Intraoperative blood loss, mL 120 201 <0.001

Postoperative drainage, mL 374 444 0.006

Fusion: non-fusion 

at 1-year follow-up

81.0:19.0% 81.0:19.0% 1.000



 JOABPEQ has five subdomains for low back pain (LBP), lumbar function (LF), walking ability (WA), social life 
function (SLF), and mental health (MH). The visual analog scale (VAS) consists of three scores for low back 
pain (VAS-LBP), pain in the buttocks and lower limb(s) (VAS-PBL), and numbness in the buttocks and lower 
limb(s) (VAS-NBL). Error bars indicate standard deviations. VAS scores are multiplied by 10 to facilitate 
visualization.

 PS, pedicle screw; CBT, cortical bone trajectory; PS-unadj, unadjusted scores in the PS group; CBT-unadj, 
unadjusted scores in the CBT group; PS-adj, inverse probability of treatment weighting (IPTW) adjusted 
scores in the PS group; CBT-adj, IPTW adjusted scores in the CBT group; NS, not significant.

JOABPEQ, VAS 

The change in the JOABPEQ 
subdomain score for social life 
function 1 month after surgery 
was the only significantly different 
result.



Serum CK Postoperative elevation in serum CK 
concentrations in the CBT group was 
significantly lower than that in the PS group.



Perioperative pain

CBT group
n = 42

PS group
n = 77 P-value

Diclofenac sodium 
suppository, mg

73 107 0.036

Regarding perioperative pain within 
48 hours after surgery, patients in 
the CBT group were administered 
fewer diclofenac sodium 
suppositories and had lower NRS 
scores than did the PS group.



Complications
CBT group

n = 60 

PS group

n = 97 

P-value

Dural tear 0 (0) 2 (2.1) 0.525

Hematoma 1* (2.4) 0 (0) 0.362

Screw malposition 0 (0) 0 (0) -

Cage migration 0 (0) 0 (0) -

Superficial wound infection 0 (0) 0 (0) -

Deep wound infection 0 (0) 2* (2.1) 0.352

Neurologic deficit (>6 mo) 0 (0) 0 (0) -

Deep venous thrombosis 0 (0) 0 (0) -

Pulmonary embolus 0 (0) 0 (0) -

Ileus 0 (0) 0 (0) -

Revision surgery 1 (2.4) 2 (2.1) 1.000

Complication rate 1 (2.4) 4 (4.1) 0.650

Data are presented as n (%).



Conclusion

Both groups were comparable in terms of clinical outcomes 

and fusion rates. However, CBT-PLIF showed the additional 

benefits of less blood loss, less intraoperative muscle damage, 

less perioperative pain, and earlier recovery to normal 

activities.
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