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Clinical application of the reference model about sagittal curves for the thoracolumbar fracture/WU
Chao, TAN Lun,LIN Xu, et al/Chinese Journal of Spine and Spinal Cord, 2013, 23(10): 898-904

[Abstract] Objective: To evaluate the surgical outcome of reference model about sagittal curves for the tho-
racolumbar burst fracture. Methods: 312 standing digital X-rays on normal adults were obtained, the sagittal
angle by using Cobb method was measured(itwo vertical lines perpendicular to the lines parallel to the superi-
or endplate of the above vertebra and the superior endplate of the below adjacent vertebral body), the normal
reference value of sagittal curves about the thoracic and lumbar spine was developed and the reference model
about sagittal plane curves was formed. 126 cases of patients with thoracolumbar burst fracture were divided
into control group and observation group. All patients underwent posterior fixation and fusion. The reference
model of sagittal curves was applied to restore sagittal curves in observation group, while in control group,
the routine surgery was performed. The operation time and blood loss, the number of patients about the ra-
tio of anterior vertebral compression, the sagittal loss angle, the Frankel grades before operation, immediately
after operation and at final follow—up were recorded. Results: In control group, the operative time was 138.4+
35.3min, intraoperative blood loss was 276.7+40.7ml; while in observer group, it was 105.3+38.9min and
201.5+45.8ml respectively, which showed significant difference between two groups(P<0.05). In postoperative
control group, the compression ratio of vertebral anterior column was (80.5£2.7)%, the postoperative loss of
sagittal angle was 8.3°+2.7°; in final follow—up the data were (74.2+3.7)%, 11.7°%£3.3° respectively; while in
observer group, the data were (94.4+2.4)%, 1.1°£0.7°, (93.7+2.5)%, 1.2°£0.9° respectively, Which showed sig-

nificant difference(P<0.05) at each time points after operation between two groups; there were statistically sig
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nificant difference at different time points after operation in control group(P<0.05), but no statistical difference

in observer group (P>0.05).

Between the two groups there were statistically different in recovery of Frankel

grade(P<0.05), the recovery of observer group was better than control group. Conclusion: The instrument can

restore better vertebral height and sagittal curvature of thoracolumbar spine,

neurologic recovery.

which also contribute a better
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Table 1 The sagittal plane curves and intervertebrae

distance in adjacent segments of adult normal

- AR BEOOIR M (°)  AHARHMER ] BE (mm)

B o ! ! o
S n Sagittal plane curves  Distance in adjacent
egment . di

in adjacent segments segments

T10-T11 278 -1.9+2.7 31.9+2.0
T11-T12 312 -3.3+2.8 34.4+2.3
T12-L1 312 -1.8+2.7 37.1+2.3
L1-12 312 -0.9+3.2 40.8+4.2
12-13 312 3.0+3.3 42.8+3.3
L3-14 312 7.2+3.6 42122
L4-L5 312 10.4+3.8 40.6+2.8
L5-S1 267 19.7£2.8 40.1£2.9

T EARLARAR TR T A B2 B LA R R R o
Note: Positive value represent lordosis and negative value repre-

sent kyphosis
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Figure 1 The measuring method
of sagittal plane curves and inter—

vrtebrae distance in adjacent seg-

ments: on the adjacent superior endplate oval, the intersection of long axis and ellipse are respectively 1, 2 and 3, 4

points. The angle between the vertical major axis of the ellipse is sagittal curvature ,the distance of point 1 and 3 is

the distance in adjacent segments Figure 2 The reference model about thoracic and lumbar sagittal curvature
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Figure 3 Simulation operation using Mimics software a

The original 3D graphics b Through software simulation
operation function recovery sagittal curvature,the normal

sagittal curvature measurement
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Table 2 The recovery of Frankel grade

\ s - AR AR KBV Frankel 73 4%
PZ,Z(F)];— o EH@I%JQ%Z 9 The Frankel grade of final follow—up

erative  Control/Observer B C D E
A 2/2 2/1 0/1
B 10/8 8/2 1/5 1/1
C 30/24 31 26/16  1/7
D 20/15 1/1 19/14
E 8/7 8/7

F3 MWAR . RFRZ KK RBEHEERL

Table 3 The results in preoperative and postoperative

e T 2% 5 JEE 406 L (%) 17 7 9 Be O oHR a2 e 2k A B2 (°)
Compression ratio about anterior height of vertebral body Loss angle about fixed segmental sagittal curves
n
AR AR5 B2 ERi] ARHT ESEEIE] ERi]
Preoperative Postoperative Final follow—up Preoperative Postoperative  Final follow—up
X 70 45323 80.5:2.7 74.243.7% 20.7+3.1 8.3+2.7 11.7:3.3%
Control group

I %% 4 ™ . . .
WAL 56 46.2+2.5 94.42.4Y 93.7+2.5Y 19.5+3.0 1.120.7% 1.2+0.9%

Observe group

D5 % 2 L #R P<0.05,@)5 R B2 L% P<0.05

Note: ®C(1mpared with control group, P<0.05, @C()mpared with postoperative, P<0.05
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Figure 4 The control group, male, 38 years old with the burst fracture of L2 a The preoperative anterior height of

.

vertebral body compression ratio is 45.8%, the loss of angle of fixed segmental sagittal curvature is 21.8° b The postop-
erative anterior height of vertebral body compression ratio is 80.8%, the loss of angle of fixed segmental sagittal curva-
ture is 8.7° ¢ 16 months after surgery, the anterior height of vertebral body compression ratio decreased to 75.5%, the
loss of angle of fixed segmental sagittal curvature increases to 12.1° Figure 5 The observer group, female, 42 years
old with the burst fracture of 1.2 a The preoperative anterior height of vertebral body compression ratio is 55.8%, the
loss of angle of fixed segmental sagittal curvature is 17.8° b The postoperative anterior height of vertebral body compres-
sion ratio is 98.8%, the loss of angle of fixed segmental sagittal curvature is 1.1° ¢ 12 months after surgery, the anterior
height of vertebral body compression ratio is still 98.2%, the loss of angle of fixed segmental sagittal curvature is still
1.3° Figure 6 The observer group, the same patient a Preoperative CT showed the vertebral height and sagittal angle
loss and the corresponding spinal stenosis b Postoperative CT showed the vertebral height and sagittal angle recovery,
spinal stenosis improved significantly ¢ 12 months after surgery, the vertebral height and sagittal angle showed no loss,

fracture healing was noted
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