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To evaluate the efficacy of X-ray plain film and computed tomography in detecting posterior ligamen-
tous complex injury/TANG Yicun, LIN Bendan, LIN Weiguang, et al/Chinese Journal of Spine and
Spinal Cord, 2016, 26(9): 801-806

[Abstract] Objectives: To evaluate the efficacy of X-ray plain film and computed tomography in detecting
posterior ligamentous complex(PLC) complete rupture through the combination of different parameters by using
magnetic resonance imaging(MRI) as a reference. Methods: This was a retrospective review of patients with
thoracic or lumbar vertebral fracture treated in the spine surgery department during January 2012 to July
2016. The inclusion criteria included: (1)thoracic or lumbar vertebral fracture; (2)definite history of trauma; (3)
performed X-ray plain film, computed tomography and magnetic resonance examination in 5 days after injury.
The exclusion criteria included: (1)pathological fracture; (2)old vertebral fracture; (3)combined with spinous pro-
cess fracture; (4)chance fracture; (5)combined with vertebra dislocation or rotation distinetly; (6)two or more
vertebral fractures; (7)congenital or degenerative scoliosis. These patients were divided into two groups accord-
ing to the appearance of PLC in MRI. Then, parameters with significant difference in two groups were found
out and ROC curve was applied to evaluate the diagnostic capacity of different combined parameters. Parallel
test and serial test were performed on the combined parameters with supreme diagnostic capacity. Results:

120 out of 600 patients with thoracic or lumbar vertebral fractures were included in this study. There were
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78 males and 42 females with an average age of 43.4+16.2 years(range 16—67 years). The cause of injury in-
cluded traffic accident injury in 62 cases, falling injury in 40 cases and crush injury in 18 cases. The lesion
site included thoracic vertebral fracture in 30 cases, lumbar vertebral fracture in 26 cases and thoracolumbar
vertebral fracture in 64 cases, among whom 29 cases were with Ll injury as the most frequent segments.
There was significant difference in the superior and inferior endplate angle (SIEA) and loss of vertebral body
height(LOVBH) on plain and inter—spinous distance difference(ISDF) on CT. The area under ROC curve of
SIEA+ISDF was 0.844 and Youden index was 0.675, which showed the highest diagnostic capacity of two—pa-
rameter combinations. No significant difference of AUC was found between two—parameter combinations and
three—parameter combinations. The sensitivity, specificity, Youden index of the combination of SIEA>20° or
ISDF>2mm were 95.3%, 62.8%, 0.581, respectively. Conclusions: The combination of SIEA>20° on plain or
ISDF>2mm on CT might be acted as a screening measure in detecting posterior ligamentous complex complete

rupture.
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Figure 1 a, b X-ray and computed tomography images show the superior and inferior angle(SIEA) subtended between
solid lines and local kyphosis (LK) angle subtended between dotted lines ¢, d X-ray and computed tomography images
show anterior body height measured by segment A and posterior body height measured by segment P. Loss of vertebral
body height (LOVBH)=(P-A)/Px100% e, f The translation distance of vertebral body was measured by segment B; The
distance from superior border of cephalic normal vertebra laminar and superior border of the fractured vertebra was
measured by segment C g Computed tomography images, inter—laminar distance(ILD) was measured by segment D; inter—
inter—laminar distance difference (ISDF)

spinous distance (ISD) was measured by segment E; was measured by the

difference between segment E and segment F
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Table 1 Radiological data of X-ray

PLCSE W R4 PLCSEHE 8 4345t i
(n=43) 4 (n=77)

PLC complete PLC intact or partial

rupture group injuries group

Ja £ (0)
The local kyphotic angle

TR (0)

The superior and inferior
endplate angle(SIEA)
A i BE R B 40 L
Loss of vertebral body

height (LOVBH)

HEAR SR HE 2 (mm)

Translation distance
(D5 PLC 56 2 W 241 L% P<0.01
Note: (DCompared with PLC complete rupture group, P<0.01

21.31+10.07 18.86+7.55

24.14+8.53 16.43+6.307

49.35+19.82 32.37+13.907

0.21+0.77 0.14+0.40

x2 CTEBRLSHENEER (2s)
Table 2 Radiological data of computed tomography

PLCSE % 5 5 43
B (n=77)
PLC intact or
partial injuries

PLCIE & Wi %4
(n=43)
PLC complete
rupture group

group
Ky?)hﬁi? Ein?gle 19.34+9.59 16.67£8.41
TR ()
The superior and inferior 18.52+10.01 16.05+7.29
endplate angle (SIEA)
HE AR 55 BT B 4 L
Loss of vertebral body 40.52+18.87 35.45+15.86
height (LOVBH)
HERF-FS B (mm)
Translation distance 0.24+0.86 0.13£0.45
HEM I B (mm)
Laminarr(]listance 31.25+3.04 30.29£3.68
HEA 17 5 5 (mm)
Inter—laminar distance 17.81£9.51 16.67+10.23
o2& 18] #E (mm)
Inter—spinous distance 11.34£3.30 10.68£2.30
S ) E 22 (4 (mm) ]
Inter—spinous distance 3.274+2.12 1.32+1.91®

difference (ISDF')
D5 PLC 56 4 2441 4 P<0.01
Note: @C()mpared with PLC complete rupture group, P<0.01
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F3 3#7EX PLC RGHSEME
Table 3  Diagnosis capability of three methods in detecting PLC injury

24 FHE A R (%) R 5% (%) i &7 1 L (95%CT) Youdendit £
Measured parameters Cut off points Sensitivity Specificity Area under ROC curve(95%CI) Youden index
SIEAx 20 80.3 79.4 0.784(0.663~0.904) 0.577
LOVBHy 45% 62.2 83.3 0.723(0.598~0.849) 0.464
ISDF ¢ 2mm 76.1 79.1 0.757(0.643~0.871) 0.543

T :SIEAX O X £ LRt 240, LOVBHy b X 2k A il 280, ISDF . CT LRt 54
Note:SIEAx and LOVBHX are measured on X-ray plain film and ISDF; are measured on computed tomograph

x4 FRFHRAAFERX PLC RGHILHNE

Table 4 ROC curve based on logistic regression to compare different combined parameters

T K, RYUE (%) FE5IE (%) it £& T 1 B (95%C1) Youdend £

Cut off points of prediction probability  Sensitivity Specificity ~ Area under ROC curve(95%CI) Youden index
SIEAx+LOVBHx 0.384 759 82.4 0.792(0.675~0.909) 0.582
SIEAX+ISDF ¢ 0.412 79.3 88.2 0.844(0.746~0.942) 0.675
LOVBH+ISDF 0.346 759 78.4 0.816(0.732~0.919) 0.543
SIEAx+LOVBH+ISDF 0.435 75.9 90.2 0.849(0.751~0.946) 0.660

T STEAx O X 2R Bl 250 LOVBH i X 2k A A 24 ISDF y CT L& 24
Note: SIEAx and LOVBHy are measured on X-ray plain film and ISDF; are measured on computed tomograph
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M 3 24 B A7 B A BEAT I PR A 5K &k B, STEA >
20°, LOVBH>50% - A~ Re 15l PLC 43t 473 Fl #f 25 1)
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Figure 2 ROC curve based on logistic regression HEZ RN Rk E 8 PLC 52 W2 wliir
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Table 5 Diagnosis capability of different combination AR L AR R By SIEA X L BE A% B¢ SIEA
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ensitivy y pem 1C1 y ouden 1mdex .
LogistiotROC 103 082 0.675 AUAE TR 4G e FE sk T RO R, DR X T e AR i
ﬂzpﬁiﬁr??ﬁﬁ% 053 608 0581 HAE A R 0O 48 1 B FEE A T, AR R SR AR M T
5;1;?;; fifi s PLC S8 4=, R, X iy A ] Bsf B
7 Serial teat 611 957 0.568 SRR B A AT, IR SRR 0T M s




806 ot [E R 2L R 2016 4E5S 26 55 9 1)

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.9

TP R 4 R B

i F AR 5 R —iE 212 W PLC $i 45 i R
BRORE Bl S B AL, B R [ R AR 2 A 4
T A, U B2 Wiakae . AWF5E R H Logistic [1]
VST A5 3] 4 1E 52 1) TN ARE 3, 3 3 000 AR R A
Y ROC 4k, SE 9 Z A8 AR B & B 4E 2 B 4,
Tz R R AR S KA SRIEARAR 1, AT DLARUE
ANFEH A P LEZR, R3S S FEindl & 1 R
RS FIRE 5 BE L A SE DL T Logistic [ IH )
ROC Mk i F IR R & %, Hb SIEA«+
ISDF B 41 & 76 5 {8 5 Youden 8 £t & K, 4
0.675, H il 4 N i AR K, oy 0.844 A 45 I
IS INE X, 5 =48 hn g AR L TE g i 25 5 %)
A AT AT R INZ B, Y R SIEA>
20°8%, ISDF>2mm 5 2F 12 W PLC ¢ 4 Wi 22 Y
RGE R 953% , ¢ 57 N 62.8% ; 24 STEA>20°
H ISDF>2mm 52 14 2% AF % [R5 iif B, 2 Wi
PLC % & Wi 0 R BUE Jy 61.1%, ¥ fEH
95.7% ., B4 B35 AR 2=k A $E /R SIEA>20° 5,
ISDF>2mm B, 7] B8 5575 B 4b 38, B 10947 MRI
KAy AHERR PLC $i 6, 24 W] i 22 SIEA>20° H.
ISDF>2mm B, 4878 PLC 58 4 Wi 24 4 m fig ok
WK LTLICS P3>3 41, i ZF RIGIT
Rajasekaran 55 9 [ AFoR &5 S R X £k L)
LK>20° R B, A 85%, (HH S EALH
33% AN I S ELRE AR S PLC #4345 475 91 i 1K
¥, MHZ T, A#F5E SIEA>20°8, ISDF>2mm
) R R 95.3% 7 7+ R 62.8% ,/E A PLC 46
153 (4400 7 X 6 T

ZE LTk, 1 X & L& SIEA>20°5% CT
1% LI ISDF>2mm 7] E R PLC 58 2 Wi 41
W EARE , (FE  AHEIT AR BIECR L s 5% 5
WESA MRI, i AE A oA UL, i MRT 47 78 i 12
WISR GRAAE— W m R, T2k — 59K
FEAIGE 53 40, AR F 5 R HERR 60 % L LB,
W AR E B R, R TER e I BEOR R
AR SMG S FEHERR 2 LA EHERE T R L
AT RV D PR B S5 B A 5 | R 14 A A B T X AR E 5
R T

4 SEXH

1. Panjabi MM, Hausfeld JN, White AR. A biomechanical study
of the ligamentous stability of the thoracic spine in man [J].
Acta Orthop Scand, 1981, 52(3): 315-326.

2. Nagel DA, Koogle TA, Piziali RL, et al. Stability of the up-

per lumbar spine following progressive disruptions and the
application of individual internal and external fixation devices
[J]. J Bone Joint Surg Am, 1981, 63(1): 62-70.

3. Vaccaro AR, Lee JY, Schweitzer KM Jr, et al. Assessment of
injury to the posterior ligamentous complex in thoracolumbar
spine traumalJ]. Spine J, 2006, 6(5): 524-528.

4. Pneumaticos SG, Karampinas PK, Triantafilopoulos G, et al.
Evaluation of TLICS for thoracolumbar fractures[]J]. European
Spine Journal, 2016, 25(4): 1123-1127.

5. Pizones J, Zuniga L, Sanchez—Mariscal F, et al. MRI study of
post—traumatic incompetence of posterior ligamentous complex:
importance of the supraspinous ligament. Prospective study of
74 traumatic fractures[]J]. Eur Spine J, 2012, 21(11): 2222-
2231.

6. Rihn JA, Yang N, Fisher C, et al. Using magnetic resonance
imaging to accurately assess injury to the posterior ligamen-
tous complex of the spine: a prospective comparison of the
surgeon and radiologist[J]. J Neurosurg Spine, 2010, 12(4):
391-396.

7. Lee JY, Vaccaro AR, Schweitzer KM Jr, et al. Assessment of
injury to the thoracolumbar posterior ligamentous complex in
the setting of normal-appearing plain radiography[J]. Spine J,
2007, 7(4): 422-427.

8. Croshy CG, Even JL, Song Y, et al. Diagnostic abilities of
magnetic resonance imaging in traumatic injury to the
posterior ligamentous complex: the effect of years in training
[J]. Spine J, 2011, 11(8): 747-753.

9. Pizones ], Sanchez—Mariscal F, Zuniga L, et al. Prospective
analysis of magnetic resonance imaging accuracy in diagnosing
traumatic injuries of the posterior ligamentous complex of the
thoracolumbar spine[J]. Spine, 2013, 38(9): 745-751.

10, BEARE:, fRANE, F4EEE, . BB HE R TR O B K

WY KL ). AR gk, 2015, 31(1): 20-25.

11. Hiyama A, Watanabe M, Katoh H, et al. Relationships be-
tween posterior ligamentous complex injury and radiographic
parameters in patients with thoracolumbar burst fractures [J].
Injury, 2015, 46(2): 392-398.

12. Radcliff K, Su BW, Kepler CK, et al. Correlation of posteri-
or ligamentous complex injury and neurological injury to loss
of vertebral body height, kyphosis, and canal compromise[]].
Spine, 2012, 37(13): 1142-1150.

13, W, BRIT, SR, AF. SRR T i S 80k ROC
WL AS BT[] b B 2 AR 4 R, 2011, 27(8): 1693-1697.

14, PRI, W WEF, =Bt Logistic A A E ROC 43 Hr
By E AT, 2007, 24(1): 22-24.

15. Rajasekaran S, Maheswaran A, Aiyer SN, et al. Prediction of
posterior ligamentous complex injury in thoracolumbar frac-
tures using non—MRI imaging techniques [J]. Int Orthop,

2016, 40(6): 1075-1081.

(A ) :2016-07-03 A YE [l H 191:2016-08-13)
(EXthE  EMFIRNAH)
(AXLm# FRE)





