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Clinical study on the application of minimally invasive percutaneous pedicle screw
fixation in single segment thoracolumbar fracture without neurological symptoms
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[Abstract] Objective To discuss the clinical effects of minimally invasive percutaneous pedicle
screw fixation in the treatment of single segment thoracolumbar fracture without neurological symptoms.
Methods From June 2012 to October 2014, 38 neurologically intact patients with thoracolumbar fracture
underwent surgeries, including open pedicle screw fixation in 16 cases and percutaneous pedicle screw
fixation in 22 cases. The incision length, operation time, intraoperative blood loss, postoperative drainage
and postoperative complication were recorded and compared between 2 groups. Thoracolumbar orthophoric,
lateral and flexion-extension X-ray was used to measure sagittal Cobb angle and height of injured anterior
vertebral body before and after operation. Modified Macnab evaluation was used to assess the curative
effects 3 months after operation. Results The success rate of operations in 38 patients was 100%. There
were a total of 114 vertebral bodies fused and 228 pedicle screws implanted. Patients in the percutaneous
pedicle screw group had smaller incision length [(10.55 = 1.23) e¢m vs (18.50 = 2.50) cm, P = 0.000], less
intraoperative blood loss [(32.55 = 7.22) ml vs (320.50 + 15.48) ml, P =0.000], shorter hospital stay [(6.55 =
1.50) d vs (13.50 + 2.52) d, P = 0.000], and without postoperative drainage. The follow-up after operation
ranged from 3 to 6 months, with the average time of (4.65 + 1.24) months. Cobb angle was reduced (P =
0.000) and height of injured anterior vertebral body were improved signifcantly (P =0.000) 3 months after
surgery in both groups. The total effective rate was 14/16 in open surgery group, and 86.36% (19/22) in
percutaneous pedicle screw group, however, the difference between 2 groups was not significant (P = 1.000).

Conclusions  Minimally invasive percutaneous pedicle screw fixation is a surgical method with less
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iatrogenic injury, less intraoperative blood loss and quick recovery for patients with thoracolumbar fracture.

The short - term effect of percutaneous surgery is similar to open surgery, however, its long-term effect

remains to be further studied.
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MeSH); Surgical procedures, minimally invasive
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Table 1. Comparison of baseline data between 2 groups

liem sy s Rl
(N=22)

Sex [case (%)] 0.000 1.000
Male 13 (13/16) 17 (77.27)
Female 3( 3/16) 5(22.73)

Age (x +5, year) 4429+ 739 43.71+£7.96  0.241 0.811
Admission (x 5, h) 19.63 £10.37 19.73 +9.05 0.310 0.976

Injury cause [case (%)] -0.444  0.693
Traffic accidents 8 ( 8/16) 13 (59.09)
Bruise by 5( 5/16) 5(22.73)
heavy objects
High-altitude 3( 3/16) 4 (18.18)
fall
Cobb (x s, ©) 19.50+ 4.37 18.86+4.68 0.328 0.745

Height of anterior 65.56+ 9.25 61.50+7.78 1.387 0.176
vertebral body

®s, %)
Fractured vertebral body [case (%)] -0.770  0.492
My 1( 1/16) 1( 4.54)
T 8 ( 8/16) 9 (40.91)
ILg 6 ( 6/16) 9 (40.91)
L. 1( 1/16) 3 (13.64)

Adjusted x * test for comparison of sex, rank sum test for
comparison of injury cause and fractured vertebral body, and ¢ test

for comparison of others
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Figure 1
compression and burst fracture.

anesthesia. Preoperative and postoperative findings
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A 44 -year-old male patient with severe back pain for 2 d caused by high-altitude fall was diagnosed with T
A Tu-L, posterior percutaneous pedicle screw fixation was conducted under general
Preoperative lateral X - ray showed T.. compression fracture (arrow

indicates, Panel la). Preoperative axial CT showed T burst fracture (AO A3), with spinal canal occupation rate <30% (arrow
indicates, Panel 1b). Using SNIPER system, bilateral T.-L, percutaneous pedicle screws were implanted (Panel lc).
Intraoperative orthophoric and lateral X-ray showed favorable location of screws, improved sagittal Cobb angle and heights of
anterior vertebral body (Panel 1d, le).
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Table 2. Comparison of operation related indexes between 2 groups (x +s)

Srore N el e (em) Operion fime (i) lomeine bl s (@) R dafnags () B sy @)
Open surgery 16 18.50 £2.50 85.43 +£18.46 320.50+£15.48 355.63 +35.83 13.50+£2.52
Percutaneous 22 10.55+1.23 95.55+10.72 3255+ 7.22 0.00+ 0.00 6.55+1.50
surgery

t value 11.374 -1.904 67.031 38.438 9.534

P value 0.000 0.070 0.000 0.000 0.000

J5 2 R R AL Cobb £ FITTHE R % /55 B 1) e 3, 41 7]
2R LG FE X (P=0.939,0.055;%3,4) . RJ5
3 A A AR S R Macnab AR e, FF G T AR 488 A
10 141 S %5 4 ) A 2 ), B R AR 147165 TR
FARA A 136 BR6 6 AT 53 B, M EECRN
86.36%(19/22) , Wi AR )y A B AR LA, 22 7
TG %= X (Fisher B VIHE R . P=1.000) o

Wi
g B (T ~ L) o2 3 A0S Bl Y % 4 DB, 2

R X 361 5 14 e 1) 355 20 R A A A 5 O, e
P43 ) B R AL, 29 509 HE 1A B BT F1 40 9% F5 i 151 43
RAETFID . AR, G A YT 0 58 B S
R MRET P R 2 AR 3% T A I T B B A B T )
A ARG AR B R TG 5, B RS IR T
FOY B AR R BRI TR DK M AR T AR O &
HiE o TR0 T AR T A S5 WUE AT T 1z e A e
i) 22 137, By 5 350 LA IR BE L 25 4 PR 4T 4k 1k,
AT 3 2 0 5 A A R AN S L TR
25 B M MR IBET N T AR S AT DL AL B 20 A



. 134 - Hh e B B 22 B 2 A 2016 47 3 H A 16 6655 3 W1

Chin J Contemp Neurol Neurosurg, March 2016, Vol. 16, No. 3

R3 WHBETARATE AR ERARAI LR (v £5)
Table 3. Comparison of preoperative and postoperative
radiologic indexes between 2 groups (x )

Height of injured anterior

Sagittal Cobb angle (°) vertebral body (%)

Group

Before surgery After surgery ~Before surgery After surgery

Open surgery 16 19.50+£6.37 6.94+3.54  65.56+9.25 94.19+4.10
Percutaneous 22 18.86+4.68 7.41+2.92  61.50+7.78 89.09+8.23

surgery

R4 WAL E T ARG AR AR AR5 I &SRy
Zo TR

Table 4. ANOVA of pretest-posttest design for radiologic
indexes before and after operation between 2 groups

Variation source SS df MS F value P value

Sagittal Cobb angle

Treatment 0126 1 0.126  0.006 0.939
Time 2671580 1 2671.580 126478 0.000
Treatment x time 5686 1 5686 0269 0.605
Exror between groups 0.126 1 0.126

Error within group 4226.651 74 57.117

Height of injured anterior vertebral body

Treatment 388.538 1 388.538  6.276  0.055
Time 14636.847 1 14636.847 236.412 0.000
Treatment X time 4953 1 4953 0.080 0.778
Error between groups 388.538 1 388.538
Error within group 19386.659 74 261.982
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