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Comparison of Percutaneous versus Open Pedicle Screw
Fixation for Treating Unstable Thoracolumbar Fractures

Jin Young Han, M.D., Ki Youn Kwon, M.D.”

Department of Orthopedic Surgery, Wonju Severance Christian Hospital, Yonsei University Wonju College of Medicine, Wonju, Korea

Purpose: This study compared the clinical and radiological results between two groups of patients with
percutaneous fixation or conventional fixation after hardware removal.

Materials and Methods: The study analyzed 68 patients (43 open fixation and 43 percutaneous screw
fixation [PSF] 25) who had undergone fixation for unstable thoracolumbar fractures. The radiologic
results were obtained using the lateral radiographs taken before and after the fixation and at the time
of hardware removal. The clinical results included the time of operation, blood loss, time to ambulation,
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Table 1. Demographic Note

Variable CPF (n=43) PPSF(n=25) p-value
Age (yr) 51.7+131 50.1+139 0.661
Sex, male 31 (72.) 17 (68.0) 0.721
Injured level 0.971
T12 15 (34.9) 8(32.0)
L1 18 (41.9) 11 (44.0)
L2 10 (23.3) 6 (24.0)
Cause of injury 0.763
MVA 16 (37.2) 8(32.0
Fall 24 (55.8) 16 (64.0)
Rolling down 3(7.0) 1(4.0)
Fracture type 0.673
Unstable burst 28 (65.1) 15 (60.0)
Flexion-distraction 15 (34.9) 10 (40.0)

Values are presented as meanzstandard deviation or number (%). CPF:
conventional posterior fixation, PPSF: percutaneous pedicle screw fixa-
tion, MVA: motor vehicle accident.
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Fig. 1. Radiography showing linear and angular measurement. Wedge
angle (£ AB®), local kyphotic angle (~CD®), anterior body height (200x
b/(a+c) %), posterior body height (200xe/(d+f) %).
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Fig. 2. The segmental motion angle (SMA) was calculated as the difference between the local kyphotic angle on the flexion (FLEX) and extension
(EXT) plain radiograph.
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Fig. 3. A 64-year-old male with flexion-distraction injury on T12. (A) The preoperative lateral X-ray shows fracture of the T12 body and spinous pro-
cess. (B) On the magnetic resonance imaging (T2 weighted fat suppression), there was acute compression fracture with a spinous process fracture.
(C) The lateral radiograph, taken immediately after surgery, shows anatomical reduction. (D, E) Lateral X-ray of the flexion (D)/extension (E) views

that show the range of motion of no fusion segment.

Table 2. Perioperative Data for Fixation

Table 3. Radiologic Results after Posterior Fixation

Variable CPF PPSF p-value Variable CPF PPSF p-value
Operation time (min) 98.3+15.2 64.9+13.1 0.002 Wedge angle (°)
Blood loss (ml) 247321 50.4+23.4 0.012 Preoperative 20.1£6.6 16.1£6.3 0.186
Ambulation time (d) 3.7£1.8 2.4+13 0.041 Postoperative 11151 10.7£5.4 0.547
Hospital stay (d) 10.3+4.1 6.5+24 0.002 AWedge angle 91454 6.2%2.1 0.034
VAS at POD 1 57+11 4524 0.081 Kyphotic angle (°)
Values are presented as meanzstandard deviation. CPF: conventional Preoperative 18.54£10.2 141461 0.243
posterior fixation, PPSF: percutaneou; pedicle screw fixation, VAS: vi- Postoperative 9.3%79 61446 0146
sual analogue scale, POD: postoperative day. ]
AKyphotic angle 6.2+3.4 8.1£34 0.149
Anterior body height (%)
2 Z¥7} 2474321 ml, 5044234 ml2 PPSF:rL"ﬂH AEF Preoperative 620+156  69.3t134 0126
o] B AcHp=0.012). o+ A7 212 4 7 10.3Y Postoperative 913t116 85393 0.089
6. 5<>EI PP SF:,Loﬂ /\-1 1:1 ggglﬂ-(p 0002) =5 q_ Correction 283139 174143 0.012
VASE 77t Bt 574, 4540 8 = 3 7ko] zjol glolct Posterior body height (%)
(p= 0.081: Table 2) Preoperatn{e 92.7£10.7 97.5+10.2 0.235
B Postoperative 96.0+8.7 98.8+8.7 0.611
Table 3& e &) YAPISH Brtg Hojed = Correction 31£13 27411 0916
A5 AR A &4 FA19] A% 7—1.'(W6dge ang le)2 Values are presented as meanzstandard deviation. Refer to Fig. 1 for
CPF, PPSF-ol|A] Zk l—g_& 20. l°i6 6° 16.1°+6.3°2 &+ the measurement of anteroposterior body height. CPF: conventional
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Table 4. Radiologic Results 3 Months after Implant Removal

Variable CPF PPSF p-value

Wedge angle (°)

Preoperative 11436 10.7+4.3 0.589

Postoperative 11.2+3.7 10.5+4.1 0.550

AWedge angle 0.2+0.1 0.2+0.1 0.891
Kyphotic angle (°)

Preoperative 10.1£3.1 6.1¥4.6 0.003

Postoperative 125424 12.8+3.1 0.248

AKyphotic angle 25123 6.6+2.8 0.022
Segmental motion angle (°) 17+1.2 5.9+32 <0.001

Values are presented as meanzstandard deviation. CPF: conventional
posterior fixation, PPSF: percutaneous pedicle screw fixation.
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