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Comparison of minimally invasive pedicle screw placement in thoracic —lumbar fractures with
extracorporeal individualized guide plate combined with fluoroscopy and computer navigation system/
WU Chao, DENG Jiayan, TAN Lun, et al/Chinese Journal of Spine and Spinal Cord, 2018, 28(10):
902-910

[Abstract] Objectives: To explore the feasibility and clinical effect of minimally invasive pedicle screw
placement in the treatment of thoracic—lumbar fracture with the help of extracorporeal individualized guide
plate combined with fluoroscopy. Methods: From February 2014 to April 2015, 53 cases of thoracic—lumbar
fracture admitted to our hospital were retrospectively analyzed. Among them, extracorporeal individual guide
plate combined with fluoroscopy were applied in 22 cases to assist minimally invasive pedicle screw insert
(observation group), computer navigation system aided minimally invasive pedicle screw placement were allpied
in 31 cases(control group). Blood loss, operation time, number of intra—operative X-ray exposures, incision
length, anatomical location of screw and pedicle cortex, success rate of first puncture and sagittal screw
insertion angle were recorded. The inclined angle deviation of postoperative screw and preoperative simulated

screw were measured and calculated. All above parameters were statistically analyzed. Results: All patients
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were operated successfully. A total of 318 pedicle screws was implanted, including 132 in the observation
group and 186 in the control group. No significant vascular or nerve injury happened. The average follow—up
was 12.7+3.4 months in all patients. Bleeding of observation group and control group was 53.2+7.6ml and
56.0£9.9ml respectively, and the number of intra—operative X-ray exposures was 11.1+2.7 and 9.8+3.0 re-
spectively, without statistical difference(P>0.05). The operation time in the observation group and the control
group was 69.9+12.5min and 108.8+25.9min respectively, the incision length was 9.2+1.8cm and 12.5+3.8cm
respectively, with statistically significant differences(P<0.05). In the observation group and control group, the
relation between screw and pedicle cortex was 124 and 154 respectively in grade I, the success rate of the

first puncture was 90.1% and 81.7% respectively, with statistically significant differences (P<0.05). Sagittal

screw insertion Angle was 2.6£2.1° and 2.6£1.9° respectively, without statistically significant differences. In
the observation group, there was no significant difference in the Angle between the postoperative nailing and
preoperative simulated nailing. Conclusions: Compared with computer navigation system, the extracorporeal in-
dividualized guide plate combined with fluoroscopy aided minimally invasive pedicle screw placement can re-
duce the operation time and obtain the accurate nail placement without significantly increasing fluoroscopy.
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Figure 1-15 The image showed a female in observation group, injured by traffic accident, and she was diagnosed with
burst fracture in lumbar 2 1a, b 3D model of the segmental spine was reconstructed 2a—c Standard minimally invasive
positioning needle was implanted in preoperative simulation 3a—c Fluoroscopy positioning needle was designed 4a—-c Mul-
tiple rows of minimally invasive positioning guide needles were designed 5a, b Extracorporeal individualized guide plate
combined with fluoroscopy was designed 6 The 3D printed extracorporeal individualized guide plate combined with

fluoroscopy 7a, b Intra—operative fixation of guide plate and fluoroscopy
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Figure 8a—c The tip of the guide needle is located at
the projecting edge of the pedicle on the orthotopic X-—
ray before it enters the pedicle 9a—c The guide needle

tip did not exceed the projecting inner margin of the

pedicle on the orthotopic X-ray when entering the pedicle and reaches the posterior margin of the vertebral 10a, b The

guide needles were installed and guide plates were removed 11a, b Screws were placed, incisions after operation
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Figure 12 a, b Postoperative X-ray showed the screws were well positioned Figure 13 a—c Postoperative CT showed

dab KRG 740 XLHw

the screws were well positioned Figure 14 a, b X-ray showed the screws were well positioned 7 months after operation

Figure 15 a—c CT showed the screws were well positioned 7 months after operation
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F1 FHBREZRARBIRILER (ws)
Table 1 Comparison of the clinical indexes between 2 groups
2 5 151 %% H 1L (ml) F AR ] (min) A A (K) PIO K (em)
Groups Cases Blood loss Operation time X-ray exposures Incision length
Wz 2 53.2+7.6 69.912.5" 111527 9.2+1.8"
Observation group
Xf IR 2H
31 56.0£9.9 108.8+25.9 9.8+3.0 12.5+3.8
Control group
IR
§f1+ﬁ t=-1.16 P=0.25 1=-7.26 P=0.00 Z=1.65 P=0.11 t=—4.21 P=0.00
tatistics
(D5 % B 1 HBE P<0.05
Note: (DCompared with control group, P<0.05
F2 FWHBITENEREER
Table 3 Comparison of the indexes of screw between 2 groups
- _JESRERSRITHRAD HUPER ST SR BRET A S
2 5] %;é’)& Relationship between pedicle cortex and screws (%) ©)
Groups Success rate of first Sagittal screw
Screws I 9%/Grade 1 I %/Grade 1l T %%/Grade 1l screw placement insertion angle
M%ﬁ;iﬁ 132 124 8 0 120(90.91)® 2.82+2.13
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X AR 2H
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tatistics

D% 4L P<0.05
Note: (DCompared with control group, P<0.05

®3 URABRBITESEMTENRBREELER
(x+s ,n=66)

Table 3 Comparison of Angle deviation between

postoperative nailing and simulated nailing in the

observation group

ZE A AR (°) A AR A ()
Left angle Right angle

AL e 2 (5 41 0 0
Simulated sdandard needle

RESKFRATE 0.1420.78" 0.202126"

Postoperative nailing
T ¢ value 1.48 1.29
Pl P value 0.14 0.20

7 D5 AR TR & 0 T 5T H B P>0.05
Note : ®Compared with simulated nailing, P>0.05
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