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Purpose: To determine the computed tomography (CT) findings predictive of neuro-

logical deficits in thoracolumbar spine injuries.

Materials and Methods: One hundred two patients with thoracolumbar spinal
burst fractures, after excluding the patients with brain and cervical cord injuries and
unconsciousness, who underwent consecutive spine 128-multidetector CT scan
formed the study group. The neurological findings were clinically classified as no
deficit (n = 58), complete deficit with paraplegia (n = 22), and incomplete deficit
with either motor or sensory impairment (n = 22). The following four CT imaging
parameters were analyzed: the level of the main burst fracture as the cord (n = 44)
and the cauda equina (n = 58) levels; the extent of canal encroachment as central
canal ratios (CCRs) below 0.5 (n = 43) and above 0.5 (n = 59); the degree of laminar
fracture as no fracture (n = 33), linear fracture (n = 7), separated fracture (n = 27),
and displaced fracture (n = 35); fractured vertebra counted as single (n = 53) and

multiple (n = 49).

Results: Complete neurological deficit was associated with injuries at the cord level
(p = 0.000) and displaced laminar fractures (p = 0.000); incomplete neurological defi-
cit was associated with CCRs below 0.5 (p = 0.000) and muiltiple vertebral injuries (p =

0.002).

Conclusion: CT scan can provide additional findings predictive of neurological defi-

cits in thoracolumbar spinal burst fractures.
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71748 Aot Af gk, 2} S 128-multidetector CT (°15F MDCT) 2~ZH(Definition
AS; Siemens, Frlangen, Germany) 22 &9 13-4 (burst

CHA D} HieH fracture) = ZITHe ZEX| 5 OJAl0] Ql1 A Qo] glh= A
oA APSH AP 715 AF 10288 tde= SISiH

A= AR 739 (71.6%) 32 AR} 2958(28.4%), Vg 21~
TTAI= Bt 50,841, 12]27 2T 608 (58.8%), AFFAL
28%(27.5%), 1 2 2V 1498(13.7%)°1%0Et. 12838 MDCT
2702 3 mm FAR, 9] 69HA FFolA oFl 48A 857t
Al, 99~1807¢2 b= ofuf oot AT F/del Hast
HAAHE Yo 122 x 122, AATHH 130~170 x 380~
560, 2]l IAFEHH 150~200 % 380~540°]ct. AlEehA
2 5 SshRAInR|7E Ql= 2EHE (complete deficit) W -5
Al7olut A2l 5 shr ohelE S E (incomplete
deficit) 0.8 U=, AIATHA o] ol MAF A7S L0
O, §R% TR TRI0] CT ZUF A7 47HI2 LRegi
A, 7P AlSh mfgEAo] Qb= A5 9IRS 1HAI 854 of
2ff Fxk(endplate)S 7120 = T AFRE 24 X|(cord level),
20 28R @5 S FolA AR Q@F 7RIS YEAX
(cauda equina leve)®= WFFIL, T2 [HA] @54 X A
& (conus medullaris) Y= WRQIEE 4, S4EE
(central canal ratio)-& &OFAl 253k OFE| 2] S AAF 21530
AUFAHOZ 0] 0.5 B[Rk 0.5 OV 2 LHRItk(Fig.
D). A, 25553 Zd (laminar fracture)> =740 gh= ol
Fig. 1. The value of the central canal ratio is the narrowest diameter R

3 b’ Py _1_2-] e TPy
of the canal (b) divided by the normal anteroposterior diameter (a) on g&dlinear fracture), 2o (561)drdt§d fracture),
the axial CT scan. J2)31 A2 (displaced fracture) 2 WREQICH Fig. 2). YA,

A C

Fig. 2. The grades of laminar fractures.

A. A 23-year-old woman with an incomplete neurological deficit. The axial CT scan shows a grade 1 linear laminar fracture of the 2nd lumbar
vertebra (arrow).

B. A 48-year-old man with a complete neurological deficit. The axial CT scan shows a grade 2 separated laminar fracture of the 8th thoracic ver-
tebra (arrow).

C. A 45-year-old woman with a complete neurological deficit. The axial CT scan shows a grade 3 displaced laminar fracture of the 11th thoracic
vertebra (arrow).
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Fig. 3. A 52-year-old male with an incomplete neurological deficit in multiple vertebral injuries.
A. The sagittal CT scan demonstrates one burst fracture of the 1st lumbar vertebra (thick black arrow) and three compression fractures of the 2nd

to the 4th lumbar vertebrae (thin black arrows).

B. The sagittal MR T2 image illustrates one burst fracture of the 1st lumbar vertebra (thick white arrow) and three compression fractures of the

2nd to the 4th lumbar vertebrae (thin white arrows).

Table 1. Neurological Deficits Related with the Levels of Main Burst
Fracture

Neurological Cord .
Defici?cs (Conus Medullaris) Cauda Equina  Total
Positive 27 (10) 17 44
Complete 22 (5) 0 22
Incomplete 5(5) 17 22
Negative 17 (12) 41 58
Total 44(22) 58 102

K22 AEAY 2> (fractured vertebra counts)—= THE2-4 (sin-
gle), °l5=4(double), AH5=4(triple), 2123 AMSE4
(quadruple) = W+SItH(Fig. 3). BA41% 242 4231} Fisher s
exact tests (SPSS version 12.0, SPSS Inc., Chicago, 1L,
USA)E o853, 47FA] CT HAF Aol thsl b2} sk
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B (univariate analysis) 22 pZte] 0.05 oletd o SAsHA
O = oJnf Q= Zjo7f kA RSt SAE It A
S0 CT HA 242 %574%‘%4@% 2t 10

ARG 5 HROP EEe] T
) Z

=
0.90, 0.95, #5535 =82 101 Bl WAl =
=01 k = 0.94, 243 109 o] At 2hof) 24
Zkk = 0.94. 09701/

2y

A 1029 5 AlFgerd Aol 4499(43.1%) & 42
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(complete deficit)©] 22001(50%) a1, E-F2H (incomplete
deficit)°] 2291(50%) k. 2, 2ot WFo = e A5
upGT 2 0] Qx| BEofA] Al7AGHA] QExATS 2 01%| 44
ol - 22911(50%) 2} E=FHA] 58 5 0%(p = 0.000), =

AL He2] 50(11.4%) b EF-HA] 1790(29.3%) %A ‘4
(p = 0.029)(Table 1). A, 5138 -&(central canal ratio)2
P 0.5 09k 4300 5 1291(27.9%)2F 0.5 o1 599 5
10991(16.9%) A2 S (p = 0.184), =42 0.5 B|TH 179
(39.5%)2F 0.5 °14F 591(8.5%)FH(p = 0.000)(Table 2).
A, = 4 W= A9REE0] 3590(34.1%), 22
=4 27°0(26.5%), AdB=740] 7901(6.9%), 121l ul=4 33
oll(32.4%) At 4178k AL H9fE4o] 359 5 19
1(54.3%) 2 YA 679 5 391(4.5%) 2 (p = 0.000),
Tejn ZRdEE- AEEo] 999(25.7%) 2 LHA| 139
(19.4%)%Hp = 0.462)(Table 3). A, H5qdeit 4~ &
= BEEE 5300(52.0%), th=4 499(48.0%), °Fs=
A 32901(31.4%), 524 1091(9.8%), =211 Abs=4 79

3oz

(6.9%) . Ao erddee ©s24 370 5 119
Table 2. Neurological Deficits Related with the CCRs
Neurological
cure ogiea CCR < 0.5 CCR>05  Total
Deficits
Positive 29 15 44
Complete 12 10 22
Incomplete 17 5 22
Negative 14 44 58
Total 43 59 102

CCR = central canal ratio

Table 3. Neurological Deficits Related with the Laminar Fractures

(29.7%) %} chab=4
Bopx A the %

=EdUE e

Fch(p = 0.002)(Table 4). TbA F23%

2 QAT H49IX|9t HEHgu UK, Jelw Al

sha BHATL 0.5 nlRko] FAjpulgo] EABAOR of
[e]

499 5 11901(22.4%) 22 (p = 0.835),

4 500(9.4%) 2} tFE=4 17901(34.7%)
a0 A7t

Holdsworth (4)2] #]
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Laminar Fractures

Neurological Deficits Displaced™ Separated Linear No Fracture Total
Positive 28 8 2 6 44
Complete 19" 2 1 0 22
Incomplete 9 6 1 6 22
Negative 7 19 5 27 58
Total 35 27 7 33 102
*Complete neurological deficit in displaced fracture; sensitivity 77.3%, specificity 66.3%, accuracy 68.6%, and precision 38.6%
Table 4. Neurological Deficits Related with Fractured Vertebra Counts
Neurological Deficits Single Double Triple Quadruple Total
Positive 16 14 8 6 44
Complete 1 5 0 22
Incomplete® 5 3 6 22
Negative 37 18 2 1 58
Total 53 32 10 7 102

* Incomplete neurological deficits in multiplicity; sensitivity 34.7%, specificity 90.6%, accuracy 63.7%, and precision 77.3%
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P7F BAE AR SRl 0.5 vIRHR[EHE Aok
LHEFPE= 252 Zebddyo] Bl #20H. Tisote}
(1D 1461 F85 ma=d DAk 927 48%014 2|
Fog o] SR Il BUSHHA, A3 g ahm )
AR aE =80 e it de] {7l w2
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O % = [e] O
AZBO| FOPY AIZERE QuIsiol AlZerd Bk ETe
LRI 7 ek, B3 uieliah Tl wAla AIeA]
B2 JAFA 47 T A} o] 2w gl 8%
AN Otk HAYYUANE B 20UEE B4

Qo A2 2 AT A oKy
He W 5 ols 2 JAPI= i nlAlRh SaEo L
A9 S ahES WEsh=the CT shidgS SAIA]
= 2o CT HAks SHRITEAo It ApiAls kel
= OfERIRE Mo ZubEs ysl] golshr] whzol 58
F a2 ghafol M Algets 2ue o5k ol Egol 2
ZoR Hot S0l BB Fo5 MATUA TRtolA iy
e AdHshe Ol Qo] 71 F2% 99K Boby Hie
AT AR Agolekil & 4 9t webd MR HARS A
of AJFHet MR AR RIS kst CT Ak
2 AZ5H Aol R95 ol&R 4 Ol A7S RIS
Fo3 MABH| $4 715G GAOISA AR AT 4
o%he Zlo A7kt B ATE $H YYRRS ol8 T A
TR, ITRA FHe 257 s 1.9 Jejw 1 of
30| mjz Ve st ot 247 A1Ejo] QiR (bias)o] L1,
BB chgRoR T AlRETt i g O A7)
ot 22HoR Fa& wAZH FAlolM CT HAk: 417
512 S l&she v B9l Bl Atk & 4 ot
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