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Abstract

BACKGROUND: Posterior internal fixation is one of the most common methods for thoracolumbar fractures. There is a
lack of systematic evaluation about the efficacy of injured vertebra pedicle screw fixation (IVPSF) versus short-segment
pedicle instrumentation (SSPI) for thoracolumbar fracture.

OBJECTIVE: To compare the clinical outcomes of IVPSF and SSPI for single thoracolumbar fracture through a
meta-analysis.

METHODS: A computer-based on-line research of PubMed, Medline, Embase, Cochrane Library, CNKI, and WanFang
databases was performed for the studies regarding IVPSF versus SSPI for thoracolumbar fracture from 1990 to 2016.
The randomized controlled trials and cohort studies were collected based on the strict criteria of inclusion and exclusion.
A meta-analysis was conducted on Revman5.3 sofeware.

RESULTS AND CONCLUSION: (1) Eleven articles were enrolled, including 5 English and 6 Chinese ones, involving 689
patients (328 cases for IVPSF and 361 cases for SSPI). (2) The meta-analysis indicated that the operation time, blood
loss and mean hospital stay showed no significant differences between two groups. IVPSF showed more effective than
SSPI in the kyphotic angle correction and anterior vertebral height recovery at postoperation and 1-5 years of follow-up.

Moreover, the incidence of postoperative fixation failure in IVPSF was lower than that in SSPI. (3) These findings
suggest that IVPSF that reduces the postoperative fixation failure rate for thoracolumbar fractures provides better
kyphosis correction and restoration of anterior vertebral height at post-operation and 1-5 years of follow-up.
Subject headings: Thoracic Vertebrae; Lumbar Vertebrae; Fractures, Bone; Internal Fixators; Tissue Engineering
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Figure 1 Flow chart of the literature retrieval
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VP SF sSsPi Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean _SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
JI-VWEL TIAN 2011 43.7 15 27 44.4 126 35 5.4% -0.70[-7.73,6.33])
Majid-Reza Farrokhi 2010 34 14.4 38 349 14.2 42 6.8% -0.90 [7.18,5.38] —
Osman Guven 2009 387 7.4 18 374 3.7 18 18.2% 2.30[1.52,6.12] B
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Heterogeneity: Chi== 4.26, df= 5 (P = 0.51); F= 0% o . . o
Testfor overall eflect: Z=1.44 (F = 0.15) IWWPSF SSPI
B2 MWEFHERIEE
Figure 2 Comparison of the average age between two groups
Pl 2 4 ERA (R P34 8 AR e e W 3 I S
IVPSF SSP1 Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
JEWET TIAN 2011 52 11 27 51 10 35 56.2% 1.00 [4.31,6.31] N
Majid-Reza Farrokhi 2010 169 59 38 168 72 42 19% 1.00[27.74, 29.74]
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Total (95% CI) 125 137 100.0% -0.90 [-4.88, 3.09] *
Heterogeneity: Chi*= 211, df=4 (P = 0.71); F= 0% : + 4 +
S - -50  -25 [i} 25 50
Testfor overall effect: Z= 0.44 (P = 0.66) VPSE SSPI
B3 WEFARE LR
Figure 3 Forest plot of the operation time in the two groups
Bl 2 HEF-FRT RN R ZR L W R L.
(§s) VP SF sSsPi Mean Difference Mean Difference
tudy or Subgroup lMean SD _Total Mean SD_ Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
J-WWEI TIAN 2011 250 65 27 245 62 35 37.9% 5.00 [-26.98, 36.98) -
Majic-Reza Farrokhi 2010 430 305 38 515 485 42 1.3% -85.00 [-260.84, 90.64) —
Osman Guven 2009 4432 50 18 430 60 18 20.8% 1200|2408, 48.08) B o
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Total (95% CI) 125 137 100.0% 8.73 [-10.96, 28.42] >
Heterogeneity: Chi*= 1.28, df= 4 (P = 0.86); F= 0% + + t +
e v -200 -100 O 100 200
Test for overall effect: Z= 0.87 (P = 0.38) IVPSF SSPI
B4 WEFAHME LR
Figure 4 Forest plot of the blood loss in the two groups
Plds: 2 23T R e 72 S e W 3 M S
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Majid-Reza Farrokhi 2010 12 10 28 9 7 42 32.9% 4.00[0.18, 7.82]
Osman Guven 2009 9 2 18 8 3 18 B7.1% 1.00 F0.67, 2.67]
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Heterogeneity: Tau®= 2 24; Chi*= 1.99, df=1 (P = 0.16); F= 50% + + + +
o _ -20 -10 0 10 20
Test for overall effect: Z=1.41 (P=0.16) IVPSF SSPI
B 5 WEERMKIEE
Figure 5 Forest plot of the length of stay in the two groups
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5736 P.O. Box 10002, Shenyang 110180 www.CRTER.org



Tmie Erareern

iirese sourslol

2 www.CRTER.org

& WP SF ssPI Mean Difference
Mean 2 D 2 e
JI-VVEL TIAN 201 1 17.5 9.2 27 16.9 8.3 35 5.0% 0.60 [-3.83, 5.03)
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Osman Guven 2009 21.2 10.4 12 206 10.6 18 2.19% 0.60[6.26, 7.46]
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Figure 6 Forest plot of preoperative Cobb angle between in the two groups
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Figure 7 Forest plot of the postoperative Cobb angle in the two groups
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i <r 2009 4. 7.5 23 12.9 5.5 29 1089 -2 10 11.97, -4.23]
EElE 2013 =7 = Z5 131 a7 5 13.5% -10.40F1Z.40.-8.401
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Figure 8 Forest plot of the Cobb angle during follow-up in the two groups
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Figure 9 Forest plot of the preoperative anterior vertebral height compression in the two groups
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Figure 10 Forest plot of the postoperative anterior vertebral height compression in the two groups
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Figure 11 Forest plot of the anterior vertebral height compression during follow-up in the two groups
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Figure 12 Forest plot of the implant failure in the two groups
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