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Clinical evaluation of percutaneous pedicle cannulation simply under anterior —posterior fluoroscopic
imaging guidance/YANG Yang, LIU Bin, DONG Jianwen, et al//Chinese Journal of Spine and Spinal
Cord, 2014, 24(10): 918-922

[Abstract] Objectives: To evaluate effectiveness and safety of percutaneous pedicle cannulation simply under
anterior—posterior fluoroscopic imaging guidance. Methods: From October 2011 to June 2013, 40 cases suffer-
ing fromlumbar degenerative diseases were included in this study. 20 of them underwent percutaneous pedicle
cannulation simply under anterior—posterior fluoroscopic imaging guidance(observational group). While the other
20 patients underwent percutaneous pedicle cannulation and screws insertion (one level) by routine anterior—
posterior and lateral fluoroscopic imaging guidance(control group). For these 40 cases, bilateral pedicle lengths
of five lumbar vertebrae(from L1 to L5) and sacrum 1(S1) were measured by using transverse computed to-
mography(CT) images before operation. Their arithmetic mean value was calculated as the reference of cannu-
lation length. Time length, intraoperative radiation exposure time, dose area product, skin irradiation dose dur-
ing pedicle cannulation and intraoperative complication of patients in both groups were recorded and analyzed.
Ultrathin spiral CT was used to confirm the accuracy of pedicle screw insertion in both groups. Results:
Pedicle length from L1 to S1 was 19.7+0.6mm, 19.6+0.6mm, 19.0+0.8mm, 18.8+0.8mm, 18.4+0.8mm, 16.3+
1.3mm respectively among 40 cases. 160 pedicle screws were safely inserted, and no intraoperative complica-
tion related with cannulation was noted. Time length, intraoperative radiation exposure time, dose area product
and skin irradiation dose during pedicle cannulation in observational group were lower than those in control
group (P<0.05). 1 case in observational group and 2 cases in control group experienced pedicle perforation,
which was revealed by ultrathin spiral CT postoperatively. However, there was no statistical significance (P>

0.05). Conclusions: Percutaneous pedicle cannulation simply under anterior—posterior fluoroscopic imaging
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guidance is of high safety, simplified manipulation, decreased radiation exposure, which appears to be a fa-

vorable alternative option.
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Table 1 Comparison of general data between observational group and control group

FE () G A R AT VAS ¥4 A H7 ODI
1615 Sex(number) (% xs) Operative vertebrae (4 x£s) (% ,x=s)
Number P 4 Age Preoperative VAS ~ Preoperative ODI
Male  Female  (Year, xs) L3 L4 L5 S1 (grade, xxs) (%, xxs)
ke 20 9 11 613263 > 12 188 5.6+1.1 422472
Observational group
oL 20 10 10 60.7+6.2 TS D B TR 5.3+1.1 394455
ontrol group
Ko gt ot it 0.100 0278 0.463 0.872 1.385
test statistic
PAA — 0.752 0.783 0.927 0.389 0.174

P value
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Figure 1 Measurement for length and camber angle of pedicle: In the transverse CT images locating at midpoint of
pedicle height, C and D is midpoint of anterior and posterior of vertebral body cortex respectively. Line e is vertical
line of CD via D point. Central axle line of pedicle intersects with line e at B point, and posterior part of pedicle at A
point. The length of segment AB is length of pedicle. The angle between line AB and CD is camber angle of pedicle
Figure 2 Standard anterior—posterior view: Images of superior endplate overlap well. Image of pedicle is close to that of
superior endplate. Image of spinous process is located at the centerline of the vertebrae Figure 3 a Jamshidi needle
is located at the lateral side of pedicle image which is entry point of pedicle b A segment with the length of 20 mm
should be marked on Jamshidi needle representing pedicle depth while Jamshidi tip anchoring the entry point ¢ Under
anterior—posterior fluoroscopic imaging guidance, the needle is inserted gently and should be parallel with upper endplate

consistently d Jamshidi needle reaches basilar part of pedicle
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Table 2 Average length of pedicle from L1 to Sl
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Table 3 Comparison of perioperative parameters

between observational group and control group

WL 20
Observational
group(n=20)

X 2l ol Pl

gr(S.l%rz:;SIZO) t value P value

M 5 AR 2
i 8] (min)

Puncture time

BHE R B Y
& (s) 21.0+4.1

Exposure time

13.7+1.5 23.9+1.7 -20.387  0.000

32.7£2.5 -10.955  0.000

TR 4 e
H(mGyem?)
Dose area
product

2227.3+122.9 3927.9+88.9 50.142 0.000

J R A5 7
I (mGy)
Skin irradia-
tion dose

9.4+0.8 42.7+1.3 -98.177  0.000

K EEIEH R LR REPS
Range (x+s)
L1 18.5~21.0 19.7+0.6
12 18.5~20.5 19.6+0.6
L3 18.0~20.0 19.0+0.8
14 17.5~20.0 18.8+0.8
L5 17.5~20.0 18.4+0.8
S1 14.0~19.0 16.3+1.3

x4 VRASHRBRAESREITEHENLER
Table 4 Accuracy of pedicle screws placement

between observational group and control group

US4 X I 20 Pl
Observational Control X
P value
group group
EET L
Number of 80 80 — —
screw
0%
0 grade 79 78
19%
1 grade 1 2
- 0.340 0.560
2 grade 0 0
3% 0 0

3 grade
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