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Related Factors of Ligamentotaxis with Posterior Instrumentation
for the Surgical Treatment of Thoracolumbar Bursting Fracture

Sang-Bum Kim, M.D.*, Taek-Soo Jeon, M.D., Seung-Hwan Kim, M.D.*,
Han Chang, M.D., Cheol-Mog Hwang, M.D."

Department of Orthopedic Surgery, Inje University College of Medicine, Haeundae Paik Hospital, Busan,
Departments of Orthopedic Surgery*, RadiologyT, Konyang University College of Medicine, Daejeon, Korea

Purpose: To investigate factors influencing the amount of indirect reduction by ligamentotaxis according to timing of surgery,
extent of surgery, and characteristics of fractures.

Materials and Methods: We reviewed 22 cases of thoracolumbar fracture which had been performed posterior instrumentation
and fusion using pedicle screw system. We divided patients into each group according to timing of surgery, number of fusion
segment, insertion of screw on fractured vertebra, and rupture of posterior ligament complex, and Denis type. We measured
changes of kyphotic angle, anterior vertebral height and wedge angle on plain radiographs, and we compared spinal canal area
before and after operation using computed tomographic scans.

Results: Kyphotic angle, anterior vertebral height, wedge angle, and area of spinal canal showed significant improvement
postoperatively. The wedge angle improved significantly operated within 3 days after injury, however, kyphotic angle and anterior
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vertebral height had no correlation with variable factors except the rupture of posterior ligament complex. The amount of restoration
of spinal canal also affected only by rupture of posterior ligament complex.

Conclusion: There is little relationship between timing of surgery and canal restoration, so we cannot conclude that prompt oper-
ation helps reduction of narrowed spinal canal. Otherwise narrowed spinal canal had much less restored by ligamentotaxis when

there were rupture of posterior ligament complexes.

Key Words: Thoracolumbar, Burst fracture, Indirect reduction, Ligamentotaxis
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Table 1. Characteristics of the 22 patients who underwent
operation for thoracolumbar fracture using ligamentotaxis

Characteristics Patient

Sex M : F)
Age (years)
Level of injury

15:7
4495 (15~64)

T12 8

L1 5

L2 9
Timing of surgery

<3 days 9

>3 days 13
Extent of fixation

Short 8

Long 14
Screw insertion in fractured vertebra

Yes 12

No 10
Rupture of PLC*

Yes 6

No 16
Initial canal narrowing (SCAT)

<50% 11

>50% 11
Denis type

A 8

B 11

*Posterior ligament complex, TSpinal canal area.

L LT LT

A (estimated normal SCA)—B (measured SCA) of fractured vertebra
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Fig. 1. Modified Mumford’s method to measure spinal canal area on computed tomography using PACS.
(A) Estimated normal spinal canal area, (B) measured spinal canal area.
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Table 2. Change of kyphotic angle (KA) and wedge angle (WA)

Preoperative Postoperative p-value
KA® WA® WA® KA® WA®
Overall 20.10+9.40 21.4545.80 7.43£7.04 8.06+4.46 <0.05 <0.05
Level of injury
Thoracic 25.5846.20 21.5543.81 12.87+6.40 9.59+4.06 >0.05 >0.05
Lumbar 16.97+9.64 21.38+6.83 4324543 7.184+4.59
Timing of surgery
<3 days 21.07£7.92 22.18+3.68 4.72+6.72 5.77+£3.55 >0.05 <0.05
>3 days 19.43+10.56 20.94+7.01 9.314+6.87 9.64+4.46
Extent of fixation
Short 17.88+7.67 21.23+4.82 7.02+6.98 6.63+4.46 >0.05 >0.05
Long 21.38+10.30 21.57+6.47 7.67+7.33 8.88+4.42
Screw insertion
Yes 20.71+6.08 23.79+4.49 6.87+5.27 7.8244.11 >0.05 >0.05
No 19.60+11.74 19.49+6.22 7.90+8.45 8.26+4.99
PLC* rupture
Yes 26.61+5.58 25.4442.77 4.78+6.11 7.70+4.35 <0.05 <0.05
No 17.66£9.48 19.95+5.98 7.43£7.04 8.06+4.46
Denis type
A 24.27+5.68 26.1444.57 10.75+5.67 10.19+£5.22 >0.05 >0.05
B 18.13+11.35 19.07+4.78 4.91+7.85 6.09+3.64
*Posterior ligament complex.
2 1
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Table 3. Change of anterior height (AH)
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Table 4. Change of canal encroachment

Preoperative (%) Postoperative (%) p-value

Overall 57.72+11.42 87.88+10.82 <0.05

Level of injury
Thoracic 60.41+10.03 88.93+9.06 >0.05
Lumbar 56.19+12.24 87.27+12.00

Timing of surgery
<3 days 58.73+8.42 92.99+6.99 >0.05
>3 days 57.03+13.41 84.33+11.80

Extent of fixation
Short 61.47+11.67 92.54+11.70 >0.05
Long 55.58+11.13 85.21+9.72

Screw insertion
Yes 61.47+11.67 92.54+11.70 >0.05
No 55.58+11.13 85.21+9.72

PLC* rupture
Yes 57.14+1.69 88.90+12.07 >0.05
No 57.94+11.70 87.49+10.72

Denis type
A 50.69+14.35 84.59+12.82 >0.05
B 61.12+6.84 92.60+8.64

*Posterior ligament complex.
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SCA* stenosis (%)

Preoperative Postoperative p-value
Overall 47.73£15.72 31.54+13.77 <0.05
Level of injury
Thoracic 38.22+10.96 25.47+10.76 >0.05
Lumbar 53.16£15.72 35.02+14.43
Timing of surgery
<3 days 49.93+14.87 32.40+13.35 >0.05
>3 days 46.20+16.71 30.95+14.56
Extent of fixation
Short 48.65+13.56 30.47+15.33 >0.05
Long 47.20+17.31 32.16+13.36
Screw insertion
Yes 53.48+17.16 38.87+15.36 >0.05
No 42.94+13.27 25.44+8.91
pLC’ rupture
Yes 42.10+16.93 32.91+18.20 <0.05
No 49.84+15.27 31.03+12.41
Initial narrowing
<50% 36.18+9.56 23.29+9.36 >0.05
>50% 59.28+11.59 39.80+12.68
Denis type
A 54.90+16.63 41.65+15.12 >0.05
B 44.98+15.27 26.38+9.85

*Spinal canal area, TPosterior ligament complex.
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