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Relationship between the Progression of Kyphosis in
Thoracolumbar Osteoporotic Vertebral Compression Fractures
and Magnetic Resonance Imaging Findings

Deuk Soo Jun, M.D,, Ph.D., Jong-Min Baik, M.D.~, and Hyuk Min Kwon, M.D.
Department of Orthopedic Surgery, Gachon University Gil Medical Center, Incheon, Korea

Purpose: To examine the relationship between the progression of a kyphotic deformity and the magnetic resonance imaging (MRI) findings
in conservatively treated osteoporotic thoracolumbar compression fracture patients.

Materials and Methods: This study categorized the patients who underwent conservative treatment among those patients who
underwent treatment under the suspicion of a thoracolumbar compression fracture from January 2007 to March 2016. Among them,
this retrospective study included eighty-nine patients with osteoporosis and osteopenia with a bone density of less than -2.0 and single
vertebral body fracture. This study examined the MRI of anterior longitudinal ligament or posterior longitudinal ligament injury, superior or
inferior endplate disruption, superior of inferior intravertebral disc injury, the presence of low signal intensity on T2-weighted images, and
bone edema of intravertebral bodies in fractured intravertebral bodies.

Results: In cases where the superior endplate was disrupted or the level of bone edema of the intravertebral bodies was high, the kyphotic
angle, wedge angle, and anterior vertebral compression showed remarkably progression. In the case of damage to the anterior longitudinal
ligament or the superior disc, only the kyphotic angle was markedly prominent. On the T2-weighted images, low signal intensity lesions
showed a high wedge angle and high anterior vertebral compression. On the other hand, there were no significant correlations among
the posterior longitudinal ligament injury, inferior endplate disruption, inferior disc injury, and the progression of kyphotic deformity and
vertebral compression. The risk factors that increase the kyphotic angle by more than 5° include the presence of injuries to the anterior
longitudinal ligament, superior endplate disruption, and superior disc injury, and the risk factors were 21.3, 5.1, and 8.5 times higher than
those of the uninjured case, and the risk differed according to the level of bone edema.

Conclusion: An osteoporotic thoracolumbar compression fracture in osteoporotic or osteopenic patients, anterior longitudinal ligament
injury, superior endplate and intravertebral disc injury, and high level of edema in the MRI were critical factors that increases the risk of
kyphotic deformity.
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Table 1. MRI Categorization Scheme
AL 1 No evidence of injury
AL 2 Slackening or striping or rupture of ligament
PL1 No evidence of injury
PL?2 Slackening or striping or rupture of ligament

EPS1  Only plastic deformity, no disruption

EP S2  Disruption; evident discontinuity

EPI1 Only plastic deformity, no disruption
EP12  Disruption; evident discontinuity

DIS1  No evidence of injury

DIS2  Either disc herniation or rupture & debris

DI No evidence of injury

DI2 Either disc herniation or rupture & debris

T21 Low signal intensity lesion on T2-weighted MRI (-)
T22 Low signal intensity lesion on T2-weighted MRI (+)

VB 1 Less than one third of the volume of the involved
vertebral body

VB 2 One third to two thirds of the volume of the involved
vertebral body

VB 3 More than two thirds of the volume of the involved
vertebral body

MRI, magnetic resonance imaging; AL, anterior longitudinal ligament; PL,
posterior longitudinal ligament; EP S, endplate superior; EP |, endplate
inferior; DI S, disc superior; DI |, disc inferior; VB, vertebral body.



338

Deuk Soo Jun, et al,

angle), 3737+ (wedge angle), % 3= F8FE-(anterior vertebral
compression rate)= 75t0] 23 7|95 AXtSh= H AMSSH
o, F9HZR2 Cobbe] Will& AMgste] 2dd 234 Q3 47

2
2z 2459

ZA9) izt Q17 Bhi FA|2 sfelo] o]
on], AgztEl BUE H2AY G 9 SR Fwo| o] Fk
2oz STk Y HE QUBS AU A5t B 3
F 29 o] 9EeR 24 § Ao Ay ol 42 5Y
o2 S UckFig 2. Z2e] A A BES % 2
o AR oh o A A Sstel $AOR Hi, 2
3telet 47 PAE A S 290 HEolukelr} bzt 2
Zsigon, 1 BRI R 2HYS 2

A 842 IBM SPSS ver. 21 (IBM Corp., Armonk, NY, USA).
The Student’s t-23 7} A A BA-S A8sto] SAA MRI
MAE LU HAE §ro) 220l 005 ojpkd ) FAH o2
oottt IHRE Gt 22X A8 39 2418 ARESko] 30kt
o] >5°0 =2 F7Ioh= AE 890-& &Ik

Figure 1. Features of ligament, disc,
endplate and vertebral bodies (VBs) on
magnetic resonance imagings. AL 2:
slackening, striping, or rupture of the
anterior longitudinal ligament, PL 2:
slackening, striping, or rupture of the
posterior longitudinal ligament, DI 2: disc
herniation or rupture, EP 2: endplate
disruption or evident discontinuity, T2 2:
low signal intensity lesion +, VB 2: bone
edema level >1/3 and <2/3, VB 3: bone
edema level >2/3.

Figure 2. Measurement of the radiological parameters. C°: kyphotic
angle by Cobb’s method, W°: wedge angle, anterior vertebral
compression rate (%): 100 (1-2F/[S+1]), S: anterior vertebral height
superior to the fractured body, I: anterior vertebral height inferior to the
fractured body, F: anterior vertebral height of the fractured body.
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Table 2. Average Progression of the Kyphotic Angle, Wedge Angle, and
Anterior Height Loss in Each Group

Increase of

Increase of

Group Patient kyphotic wedge Ipcrease of
angle () angle (9 height loss (%)
AL 65 213 2.98 6.11
AL?2 24 4.56 411 8.35
p-value - <0.001 0.222 0.085
PL1 73 3.31 3.85 712
PL2 16 4.32 5.26 8.04
p-value - 0.498 0.301 0.812
EPS1 53 1.74 3.35 5.55
EPS2 36 5.58 6.46 16.22
p-value - <0.001 <0.001 <0.001
EP 11 81 2.33 3.12 4.85
EP12 8 3.04 3.33 7.21
p-value - 0.785 0.892 0.607
DIS1 68 3.12 4.23 6.78
DIS2 21 6.09 8.12 17.56
p-value - <0.001 0.041 0.051
DI 75 4.59 513 8.21
DII2 14 5.41 5.95 10.23
p-value - 0.39 0.812 0.457
T21 51 2.14 2.74 2.89
T22 38 3.23 4.21 6.85
p-value - 0.254 0.051 0.053
VB 1 32 2.21 1.97 513
VB 2 36 5.22 5.11 10.15
VB3 21 8.16 8.32 18.62
p-value - <0.0001 <0.001 <0.001
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Table 3. Logistic Regression Analysis
Group Odds ratio
AL?2 21.268
EPS2 5.146
DIS2 8.526
VB 1 10.554
VB2 22.315 <0.001
VB 3 135.845 <0.001

p-value
<0.0001

0.035

0.023
<0.001

AL, anterior longitudinal ligament; PL, posterior longitudinal ligament; EP
S, endplate superior; EP I, endplate inferior; DI S, disc superior; DI I, disc
inferior; VB, vertebral body.

Magnetic resonance imaging categories that predict an increase in
kyphotic angle to >5°. AL, anterior longitudinal ligament; EP S, endplate
superior; DI'S, disc superior; VB, vertebral body.
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