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ABSTRACT:

Thoracolumbar burst fracture is an unstable spine inju

(CT), and risk of neurodeficit occurence, or not.

114 cases with burst fractures in thoracolumbar junction were avaluated, Their mean age was 38.7, and 45 of
them were female and 69 of them were male. Fraclures as to the levels were as follows. T11-12 (29 cases), L1
(55 cases) and L2 (30 cases). In 11 cases of T11-12, 19 cases of L1 and 7 cases of L2 fractures there were
neurodeficits. Correlation test was used in statistical analysis.

Finally, there was no correlation between spinal canal encroachment amounts in CT, fracture fevel and type of
Burst fracture (Denis). In contrary, there was significant correlation betwsen vertebral body angle (VBA), Cobb's
angle and % loss of Anterior Vertebral Height. However, there was a correlation between worse neurological
status and increasingly % of medullary canal encroachment in (CT) {r= 05775, p=0.000).
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INTRODUCTION

Thoracolumbar burst fractures are neurologically
unstable (4). Not only anterior and middle columns
but also posterior column is injured (4, 8, 15). Spinal
canal encroachment due to these structures may cause
neurologic signs (4). Neurologic lesion vary with re-
spect to the level of injury (5, 7, 9).

The purpose of this study is to detect the relation
between the amount of spinal canal encroachment and

neurodeficit in burst fractures of thoracolumbar junc-
tion {T11-12, L1-2).

MATERIAL AND METHOD

Batween October 1982 and February 1996, 507 pa-
tients with thoracolumbar spine fractures (compres-
sion, burst, seat-belt, fracture-dislocation) (4) were
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ry. In such fractures, neurologic injury may occur due to
spinal canal encroachment. The purpose of this study Is, to detect whether there is a correlation between % loss
of anterior vertebral height (AVH), Cobb’s angls, vertebral body angle (VBA} and medullary canal encroachment in
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treated either conservatively or surgically at the 1st
and 2nd Department of Orthopaedics and Traumatolo-
gy, lzmir State Hospital.

Among these patients, 114 patients, with single
level thoracolumbar burst fractures whose documents
were complete, (preoperative AP and Lateral radio-
graphs, CT scans and neurclogical status records ac-
cording to Frankel's classification) were evaluated.

Mean age of patients was 38.7 (range 16 to 81). 45
of them were females and 69 of them were males.
‘Time form injury to CAT Scan was ranging 1,5 hours
to 24 hours. Distribution of fracture levels were as fol-
lows: T11 (5 cases), T12 (24 cases), L1 (35 cases) and
L2 (30 cases). While 37 patients had neurodeficits fol-
lowing injury, 77 patients had no neurological signs.
Levels of lesions with neurodeficits were as follows:
T11 (1 cases), T12 (10 cases), L1 (19 cases) and
L2 (7 cases).

114 cases with burst fractures were divided into 3
groups. With respect to this, 29 cases of T11 and Ti2
were at epiconus level, 55 cases of L.1 were at conus
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medullaris level and 30 cases of Table 1. Neurologic Status as to Fracture Levels
L2 were at cauda equina level. 1. Group 2. Group 3. Group
Cases were evaluated neuro- T11-12 L1 {2 Total
logically according to Frankel's Epiconus | Conus Medullaris | Cauda equina
Classification (Table 1) (6). Frankel A 3 2 ] P
CT scans in 114 paticnts were
performed with Hitachi W 950 | FrankelB 2 7 1 10
S.R; GE C.T. Max 640 and Toshi- | Frankel C 2 5 1 8
ba TCT 6008 CT Scanners. Win- | Franksl D 4 3 4 11
dows Setting of CT scanner was
80 + 35 / 1800 + 150 Hounsfield |-kl & 18 2 2 7
unit. Thickness of sections in the Total 29 55 30 114
injured vertebrae were 2 to 4 or
Smm. The narrowest level of ver- Table 2. Subgroups of Burst Fractures (Denis) (9)
tebra was labeled and then medul- TG Y e
lary encroachment was calculated .i_1 ﬁu?_p ’ L;oup ’ eroup T
s . . . - otal
Ilrz)lz)lllplymg the original size by Epiconus | Conus Medullaris | Cauda equina
Spinal canal size of fracturcd Type A 4 16 4 24
vertebra was calculated by laking | Type B 20 34 18 72
the average of spinal canal sizes of | Type C 4 4 3 11
upper and lower vertebrae, Type D _ ” 4
Burst fractures were classified
as to Denis' (4) and summarized in Type E 1 L 1 3
Table 2. Total 29 55 30 114

In addition, 114 patients with
burst fractures were classified with respect o the
structures causing medullary encroachment according
to Hashimato et Colleagues' (9) CT Scan criterian. 43
cases were oval type, 24 cases were semicircular type,
11 cases were horseshoe type and 36 cases were cres-
cent type.

In all cases, Vertebral Body Angle (VBA), Cobb's
angle and Anterior Vertebral Height (%) were deter-
mined as described by Denis (4).

In each case, for statistical analysis, sex, age, frac-
ture type (Denis) (4), neurological status (Frankel) (6),
percent spinal encroachment in CT (9), Cobb's angle,
percent of anterior vertebral height loss and vertebral
body angle values were recorded in computer. Excel
and 85.P.S.S. software were used for statisitical analy-
sis. Correlation symbol was "r".

RESULTS

When fractures were divided into subgroups as to
Denis (4} the most common type was Type-B (72 cas-
es).

There was no significant correlation hetween spi-
nal encroachment (%) in CT and fracture levels

(r = 0.1080, p=0.253) and {racture type (r = 0.1413,
p = 0.137). However, there was significant correlation
between percent of spinal canal encroachment in CT
and vertebral body angle (r = 0.4089, p = 0.000),
Cobb's angle (r =10.3376, p = 0.000) and (%) of anteri-
or vertebral height loss (r = 0.4018, p = 0.000).

There was also significant correlation between per-
cent of spinal canal encroachment in CT and patients'
neurological status as to Frankel's (r = 0.5775, p =
0.000). There fore, neurological status was becoming
worse parallel to increasingly high percent of medul-
lary encroachment in CT (Table 4).

DISCUSSION

Burst fracture is a kind of unstable spine injury in
which both anterior and middle columns are fractured
(4). Experimental studies suggested that in such frac-
tures trauma at the time of accident is greater than as
shown by CT (5). But, CT is a very useful method in
definitive diagnosis and in calculation of spinal canal
encroachment (2, 4, 8, 14, 16, 17).

There are stodies, suggesting the relation of struc-
tures cansing spinal canal encroachment neurclogical
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Table 3. Correlation of medullary encroachment in CT, Burst fracture type, Fracture Level,
Vertebral Body Angle (VBA), Cobb's Angle and percent of Anterior Vertebral Height Loss (AVH).

Medullary Fracture Fracture Vertebral Cobb's % of Anterior
Encroachment in CT|  Type Level Body Angle Angle Vertebral Height
Loss
Medullary 1.000 -0.1413 0.1080 0.4089 0.3376 0.4018
Encroachment (114) (114} (114) (114) {114) (114)
in CT p=. p=0137 | p=0253 | p=0.000 | p=0.000 p = 0.000
Fracture Type -0.1413 1.0000 =0.0224 -0,0333 —0.0419 -0.1632
(114) (114) {114) (114) (114) {114)
p=0.153 p=. p=0.805 p=0.716 p=0.645 p =0.071
Fracture Level 0.1080 —-0.0224 1.000 0.0261 0.1255 0.0506
(114) {114) {114) {114) (114) (114
p= 0253 p=0.805 p=. p=0.768 p=0.153 p = 0.566
Vertebral Body 0.4089 -0.0333 0.0261 1.0000 0.6593 047186
Angle (VBA) {114) (114) {114) (114) {114) (114)
p = 0.000 p=0716 { p=0.768 p=. p = 0.000 p = 0.000
Cobb’s Angle 0.3376 -0.0419 0.1255 0.6593 1.0000 0.4250
(114) (114} (114) (114) (114} {114)
p = 0.000 p=0845 | p=0.153 | p=0.000 p=. p = 0.000
% of Anterior 0.4018 -0.1632 0.0506 0.4716 0.4250 1.0000
Vertebral Height (114) (114) {114) {114) (114) {114)
Loss {AVH) p = 0.000 p=0071 | p=0566 | p=0.000 | p=0.000 p=.

. . higher amounts of spinal canal encroachment
Table 2. Cc?r"e'?‘;” ofkrrialedulI!aryf.enct:_roachment in (r = 0.5775, p = 0.000). Qur results were similar to 40
and rrankels ciassiication patient series of Eren and Collagues' (5) and 139 pa-

Erankel's Meduliary ticnt-series of Fontijine and Colleagues’ {7) whose lev-
Classification | encroachment el range were wide (range T1 to L5).
inGT In addition, there was also significant correlation
between vertebral body angle {(VBA), Cobb’s angle,
Frankel's 1.000 0.5775 (%) loss of anterior vertebral height (AVH) and
Classification (114} (114) amount of spinal canal encroachment in CT.
p=. p = 0.000
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