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Introduction: Short-segment (SS) transpedicular instrumentation and distraction have been used as a popular method 
recently due to the kyphotic angulation and adequate spinal canal decompression provided by the fusion of fewer mobile 
vertebra segments. This study aims to demonstrate that adequate decompression of spinal canal and kyphosis angulation 
can be improved by SS instrumentation and distraction in thoracic vertebrae burst fracture.
Methods: Patients who were admitted to our clinic for thoracic vertebra burst fractures between 2014 and 2017 and who 
underwent fusion with transpedicular screws were retrospectively analyzed.
Results: Both the sagittal index (SI) and canal occupation rates (COR) showed statistically significant changes between the 
pre-operative and early post-operative periods (pSI=0.001, pCOR=0.001). Evaluation results of the patients at 2-year follow-up; 
mean SI was 16.2°±1.25° and the mean COR was 6.25±2.4%. There was no statistically significant difference between both SI 
and CORs postoperatively and after 2 years of follow-up (pSI=0.916, pCOR=0.565).
Discussion and Conclusion: We believe that SS stabilization is sufficient especially in patients with COR <40%, SI <25°, Amer-
ican Spinal Injury Association score E, and preserved posterior elements of the vertebra.
Keywords: Burst fracture, Short segment, Thoracic vertebrae, Transpedicular instrumentation

Kyphosis angle increases in burst fractures of the tho-
racic region due to the collapse of the anterior part 

of the vertebral corpus. In addition, the extension of the 
bone fragment into the spinal canal, as well as ligament 
and cord damage associated with increased flexion and 
rotation forces occurring in the middle column are fre-
quently observed[1,2]. The treatment in these patients is 
aimed to achieve stabilization, maintain the height of the 

vertebral body, and eliminate the spinal cord compression. 
At present, however, no precise algorithm exists for choos-
ing the appropriate surgical intervention in these patients. 
However, per the literature, the prevention of sagittal an-
gulation and instrumentation of a minimum number of 
vertebrae to achieve canal decompression is accepted as a 
common opinion[3,4].

Notably, anterior and posterior techniques are used for the 
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stabilization of thoracic vertebral fractures. Although ade-
quate spinal canal decompression is achieved with ante-
rior intervention. Nonetheless, serious complications, such 
as increased bleeding, vascular injury, visceral organ in-
juries, and insufficient surgical experience, constitute a se-
rious disadvantage compared with posterior intervention. 
Therefore, posterior intervention is considered safer and 
preferred more[5]. Posterior surgical techniques, especially 
the short-segment (SS) transpedicular instrumentation and 
distraction, have gained popularity recently owing to the 
kyphotic angulation and adequate spinal canal decom-
pression provided by the fusion of fewer mobile vertebral 
segments[6,7].

In this study, we analyzed the pre-operative, post-oper-
ative, and long-term follow-up radiological data of 25 
patients who underwent SS stabilization and distraction 
for thoracic vertebra burst fracture. This study aimed to 
demonstrate that SS instrumentation and distraction can 
provide adequate spinal canal decompression and kypho-
sis angulation.

Materials and Methods 
This study retrospectively analyzed patients who were ad-
mitted to our clinic for thoracic vertebra burst fractures 
between 2014 and 2017 and who underwent fusion with 
transpedicular screws. This study included patients who 
were graded E per the American Spinal Injury Association 
(ASIA) classification had magnetic resonance imaging or 
computed tomography images revealing canal occupation 
rate (COR) <40% and sagittal index (SI) <25°, had no pos-
terior column fractures, underwent transpedicular screw 
fusion to the lower and upper segments of the fractured 
vertebral corpus (SS), and were followed for at least 2 years.

The same surgical team performed the surgical proce-
dures. The pre-operative neurological status of the patients 
was evaluated according to the ASIA classification[8]. The 
SI was determined by measuring the angle between the 
lines drawn from the upper and lower endplates of the 
fractured vertebra, known as the vertebral wedge angle, as 
described by Farcy[9]. The COR was determined as the ratio 
of the mean of midsagittal canal diameter of the upper and 
lower vertebrae adjacent to the fractured vertebra to the 
midsagittal canal diameter at the level of the fractured ver-
tebrae, according to Willian method[10].

Statistical analysis

Statistical analysis was performed using the MedCalc Sta-
tistical Software version 12.7.7 (MedCalc Software bvba, 

Ostend, Belgium; http://www.medcalc.org; 2013). Descrip-
tive statistics were presented using the mean and standard 
deviation for normally distributed variables. Independent 
samples t-test was used to compare the pre-operative, 
post-operative, and 2-year follow-up data concerning SI 
and COR between the two groups. Statistical data were ac-
cepted as significant when a two-sided p-value was lower 
than 0.05.

Results
This study evaluated overall 25 patients – 9 women (36%) 
and 16 men (64%) – who underwent SS fusion for thoracic 
burst fracture. The mean age at the time of surgery was 36.6 
years (±6.4, range 23–48 years). No statistically significant 
differences were noted regarding age distribution between 
women (36.1±4.4 years) and men (36.8±7.4 years) (p=0.842).

Figure 1. Intra-canal occupation rate due to thoracic vertebra frac-
ture was 30%.
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Among the 25 patients, the site of thoracic burst fractures 
was as follows: The eighth vertebra in ten patients, the 
ninth vertebra in six patients, the sixth vertebra in four pa-
tients, and the seventh vertebra in fine patients. The mean 
pre-operative SI of patients was 21.7°±1.3° (range, 20–25°), 
and the mean COR was 35.3%±5.3% (range, 25–40%). In 
the early post-operative period, the mean SI measurement 
was 16.25°±1.4° (range, 15–20°), and the mean COR was 
6.9%±2.5% (range, 5–10%). Both the SI and COR showed 
statistically significant changes between the pre-operative 
and post-operative periods (pSI=0.001, pCOR=0.001). Ra-
diographic evaluation results of patients at a 2-year follow-
up were as follows: Mean SI was 16.2°±1.25° (range, 15–19°) 
and the mean COR was 6.25%±2.4% (range, 5–10%). No 
statistically significant differences were noted between 
both SI and COR postoperatively, and after 2 years of fol-

low-up (pSI=0.916, pCOR=0.565). After 2 years of follow-
up, a minimal change was observed regarding the SI (1°) 
in four patients, and a minimal regression in the COR was 
noted in two patients.

Preoperative and postoperative images of a case with short 
segment stabilization are shown in Figures 1 and 2.

Discussion
The necessity of surgical treatment in burst fractures of 
the vertebra is a well-known fact[3,11-14]. Regardless of the 
method chosen, the main goal of treatment is to ensure 
early mobilization of the patient by stabilizing the verte-
bral column and eliminating the compression of bone 
fragments extending into the canal. Therefore, to achieve 
stabilization surgically, it is necessary to limit the number 
of immobile segments through as little instrumentation 
of the vertebra as possible[15]. However, the treatment of 
burst fractures is controversial[16,17]. In the presence of un-
stable fractures of the thoracic vertebra, stabilization can 
be achieved by the anterior or posterior intervention. How-
ever, studies have shown that both surgical methods have 
no clear superiority over the other[18]. Although adequate 
spinal canal decompression is provided by anterior inter-
vention, posterior intervention is safer and more preferred 
because of the serious complications caused by the ante-
rior approach, such as increased bleeding, vascular injury, 
visceral organ injuries, and difficulty in instrumentation[5]. 
The posterior SS transpedicular instrumentation method 
has recently garnered popularity due to the fusion of fewer 
mobile sites[6,7]. Moreover, SS stabilization is considered to 
reduce complications due to shorter operating time and 
lesser surgical fixation materials[19].

Verlaan et al.,[20] in a review of studies evaluating the re-
sults of posterior surgical techniques used in the treat-
ment of thoracic and thoracolumbar fractures, noted no 
differences between patients who underwent long-seg-
ment (LS) stabilization and those who underwent SS in-
strumentation. Besides, they reported low complication 
rates and shorter return-to-work time in SS patients. How-
ever, in an experimental study, they reported that the SS 
stabilization procedure based on the three-column con-
cept of burst fracture was inadequate concerning flexion, 
extension, and axial rotation tests, and a sturdier con-
struct was needed to control the fracture[21]. Tezeren et 
al.[22] reported that the SI and local kyphosis angle were 
better in the LS instrumentation group than the SS instru-
mentation group. However, a recent study determined 
that the results of kyphosis correction and continuity of 

Figure 2. Improvement of the rate of intravascular occupation after 
short segment stabilization and distraction in the same patient.
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sagittal balance after SS fixation for thoracolumbar burst 
fracture were similar to the results of LS instrumentation. 
Therefore, we believe that SS stabilization can be an ex-
cellent option in appropriate cases.

This study aimed to evaluate the 2-year follow-up re-
sults of patients who underwent SS fixation for thoracic 
vertebral fracture. The SI and COR were compared using 
statistical analysis to evaluate the pre-operative, early 
post-operative, and 2-year follow-up results. Based on our 
experience, the ASIA score was found to be A, B, C, and 
D in patients who had surgery for thoracic vertebral frac-
ture and had more than 40% COR. Hence, we think that 
SS fixation and distraction procedure are not suitable in 
patients with more than 40% COR, and ideally, posterior 
decompression should be performed in them. Notably, 
the patient group in our study comprised patients with 
an ASIA score of E wherein the SI was <25°, the COR was 
<40%, and no neurological motor or sensory deficits were 
present.

Nevertheless, two main conclusions can be drawn from 
this study. First, according to the statistical analysis, it 
was observed that both the SI and COR decreased signifi-
cantly in the pre-operative period in patients with thoracic 
burst fractures treated with SS stabilization (pSI=0.001, 
pCOR=0.001). Second, no statistical difference was ob-
served between the results obtained postoperatively and 
at a 2-year follow-up (pSI=0.916, pCOR=0.565). These find-
ings reveal that SS stabilization is sufficient to reduce the SI 
and COR, as well as to maintain the radiological parameters 
during long-term follow-up.

Conclusion 

No increase in the SI because of kyphosis was observed 
during the mean 2-year follow-up of 25 patients who un-
derwent surgery for thoracic vertebra burst fracture. There-
fore, we believe that SS stabilization is effective, especially 
in patients with the COR <40%, SI <25°, ASIA score of E, and 
preserved posterior elements of the vertebra.

Ethics Committee Approval: Ethics committee approval was not 
obtained according to retrospective nature of the study.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.
Financial Disclosure: The authors declared that this study re-
ceived no financial support.

Authorship Contributions: Concept: S.K., M.O.Y., S.Ç.; Design: 
S.K., M.O.Y., S.Ç., P.A.Ö.; Data Collection or Processing: S.Ç., P.A.Ö.; 
Analysis or Interpretation: O.B., Ş.E.; Literature Search: O.B., Ş.E.; 
Writing: S.K.

References
1.	 Dai LY. Remodeling of the spinal canal after thoracolumbar 

burst fractures. Clin Orthop Relat Res 2001;(382):11923. [CrossRef]

2.	 Mumford J, Weinstein JN, Spratt KF, Goel VK. Thoracolumbar 
burst fractures. The clinical efficacy and outcome of nonoper-
ative management. Spine (Phila Pa 1976) 1993;18:955–70.

3.	 Alanay A, Acaroglu E, Yazici M, Oznur A, Surat A. Short-seg-
ment pedicle instrumentation of thoracolumbar burst frac-
tures: Does transpedicular intracorporeal grafting prevent 
early failure? Spine (Phila Pa 1976) 2001;26:213–7. [CrossRef ]

4.	 Alvine GF, Swain JM, Asher MA, Burton DC. Treatment of tho-
racolumbar burst fractures with variable screw placement or 
Isola instrumentation and arthrodesis: Case series and litera-
ture review. J Spinal Disord Tech 2004;17:251–64. [CrossRef ]

5.	 Sanderson PL, Fraser RD, Hall DJ, Cain CM, Osti OL, Potter GR. 
Short segment fixation of thoracolumbar burst fractures with-
out fusion. Eur Spine J 1999;8:495–500. [CrossRef ]

6.	 Altay M, Ozkurt B, Aktekin CN, Ozturk AM, Dogan O, Tabak AY. 
Treatment of unstable thoracolumbar junction burst fractures 
with short- or long-segment posterior fixation in magerl type 
a fractures. Eur Spine J 2007;16:1145–55. [CrossRef ]

7.	 Siebenga J, Leferink VJ, Segers MJ, Elzinga MJ, Bakker FC, 
Haarman HJ, et al. Treatment of traumatic thoracolumbar 
spine fractures: A multicenter prospective randomized study 
of operative versus nonsurgical treatment. Spine (Phila Pa 
1976) 2006;31:2881–90. [CrossRef ]

8.	 Kirshblum SC, Burns SP, Biering-Sorensen F, Donovan W, 
Graves DE, Jha A, et al. International standards for neurolog-
ical classification of spinal cord injury (revised 2011). J Spinal 
Cord Med 2011;34:535–46. [CrossRef ]

9.	 Farcy JP, Weidenbaum M, Glassman SD. Sagittal index in man-
agement of thoracolumbar burst fractures. Spine (Phila Pa 
1976) 1990;15:958–65. [CrossRef ]

10.	Willen JA, Gaekwad UH, Kakulas BA. Burst fractures in the tho-
racic and lumbar spine. A clinico-neuropathologic analysis. 
Spine (Phila Pa 1976) 1989;14:1316–23. [CrossRef ]

11.	Dekutoski MB, Conlan ES, Salciccioli GG. Spinal mobility and 
deformity after Harrington rod stabilization and limited ar-
throdesis of thoracolumbar fractures. J Bone Joint Surg Am 
1993;75:168–76. [CrossRef ]

12.	Knop C, Fabian HF, Bastian L, Blauth M. Late results of thoraco-
lumbar fractures after posterior instrumentation and transpe-
dicular bone grafting. Spine (Phila Pa 1976) 2001;26:88–99. 

13.	Sasso RC, Cotler HB. Posterior instrumentation and fusion for 
unstable fractures and fracture-dislocations of the thoracic 
and lumbar spine. A comparative study of three fixation de-
vices in 70 patients. Spine (Phila Pa 1976) 1993;18:450–60.

14.	Wenger DR, Carollo JJ. The mechanics of thoracolumbar frac-
tures stabilized by segmental fixation. Clin Orthop Relat Res 
1984;(189):89–96. [CrossRef ]

15.	Dai LY, Jiang SD, Wang XY, Jiang LS. A review of the man-
agement of thoracolumbar burst fractures. Surg Neurol 
2007;67:221–31. [CrossRef ]

16.	Chen HH, Wang WK, Li KC, Chen TH. Biomechanical effects of 

https://doi.org/10.1097/00003086-200101000-00018
https://doi.org/10.1097/00007632-199306150-00003
https://doi.org/10.1097/00007632-200101150-00017
https://doi.org/10.1097/01.bsd.0000095827.98982.88
https://doi.org/10.1007/s005860050212
https://doi.org/10.1007/s00586-007-0310-5
https://doi.org/10.1097/01.brs.0000247804.91869.1e
https://doi.org/10.1179/204577211X13207446293695
https://doi.org/10.1097/00007632-199009000-00022
https://doi.org/10.1097/00007632-198912000-00008
https://doi.org/10.2106/00004623-199302000-00003
https://doi.org/10.1097/00007632-200101010-00016
https://doi.org/10.1097/00007632-199303010-00008
https://doi.org/10.1097/00003086-198410000-00010
https://doi.org/10.1016/j.surneu.2006.08.081


177Katar et al., Long-Term Radiological Outcomes of Short Segment Stabilization in Thoracic Burst Fracture / doi: 10.14744/hnhj.2020.34711

the body augmenter for reconstruction of the vertebral body. 
Spine (Phila Pa 1976) 2004;29:E382–7. [CrossRef ]

17.	Alvine GF, Swain JM, Asher MA, Burton DC. Treatment of tho-
racolumbar burst fractures with variable screw placement or 
Isola instrumentation and arthrodesis: Case series and litera-
ture review. J Spinal Disord Tech 2004;17:251–64. [CrossRef ]

18.	Korkusuz Z. Harrington enstrümantasyonu. In: Ege R, editör. 
Vertebra Omurga. Ankara: THK Basımevi; 1991. p.309–19.

19.	Yi L, Jingping B, Gele J, Baoleri X, Taixiang W. Operative versus 
non-operative treatment for thoracolumbar burst fractures 
without neurological deficit. Cochrane Database Syst Rev 
2006;(4):CD005079. [CrossRef ]

20.	Verlaan JJ, Diekerhof CH, Buskens E, van der Tweel I, Verbout 
AJ, Dhert WJ, et al. Surgical treatment of traumatic fractures 
of the thoracic and lumbar spine: A systematic review of the 
literature on techniques, complications, and outcome. Spine 
(Phila Pa 1976) 2004;29:803–14. [CrossRef ]

21.	Anekstein Y, Brosh T, Mirovsky Y. Intermediate screws in short 
segment pedicular fixation for thoracic and lumbar fractures: A 
biomechanical study. J Spinal Disord Tech 2007;20:72–7. [CrossRef]

22.	Tezeren G, Kuru I. Posterior fixation of thoracolumbar burst 
fracture: Short-segment pedicle fixation versus long-segment 
instrumentation. J Spinal Disord Tech 2005;18:485–8. [CrossRef ]

https://doi.org/10.1097/01.brs.0000139308.65813.70
https://doi.org/10.1097/01.bsd.0000095827.98982.88
https://doi.org/10.1002/14651858.CD005079.pub2
https://doi.org/10.1097/01.BRS.0000116990.31984.A9
https://doi.org/10.1097/01.bsd.0000211240.98963.f6
https://doi.org/10.1097/01.bsd.0000149874.61397.38



