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ABSTRACT

Background: The majority of spinal fractures are found to occur in the thoraco-lumbar region, presumably as a result of transition
from the relatively immobile thoracic spine to the mobile lumbar spine. The neurological deficits (ND) depend on the involvement
of the cord, conus medullaris, or cauda equine. This is to study the patterns of spinal fractures and associated neurological deficit.
Also to assess the spectrum of ND as assessed by Frankel’s grading.

Published on 23" September 2019

Materials & Methods: Data based descriptive study on patient came to orthopedic department in a tertiary care centre Kerala,
India. Among 604 cases of vertebral fractures reported between Jan 2007 to April 2014 were studied and 260 cases of thoraco-
lumber and lumber fractures were selected. 45 cases out of 58 cases of burst fracture of thoraco-lumbar and lumbar spine were
included for analysis neurological deficit.

Result: 57.8% burst fracture of thoraco-lumber and lumber and lumber belongs to subtype-B of Denis classification. 57.8% pa-
tients had incomplete neurological deficit and 22.2% patients had complete neurological deficit at the time of admission.

Conclusion: Denis type-B is the commonest subtype of burst fracture of thoraco-lumbar and lumbar burst fractures, and type-C is

rarely seen. Majority of the patients have incomplete neurological deficit at the time of admission.
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BACKGROUND

The majority of spinal fractures are found to occur
in the thoraco-lumbar region (T10-L3), presumably
as a result of transition from the relatively immobile
thoracic spine to the mobile lumbar spine."* Types of
spinal fracture include the compression, burst, flexion-
distraction, and fracture-dislocation injuries. Burst
fractures which predominantly affects young men®* and
forms around 10-20% of all spine fractures,”” are the
most challenging and devastating form of spinal injury
which contributes to extensive neurological deficits
(ND) and disability.* Majority of burst fractures are
also seen to occur in thoraco-lumbar region.” The neu-
rological deficits of which depends on the involvement
of the cord, conus medullatis, or cauda equine.’

Many authors have tried to correlate the amount of
ND to various radiological parameters, like kyphosis
in X-ray and Computerised Tomography,® canal
compromise in CT," retropulsed bone fragment in
digitized CT scan,’” and did not achieve convincing

results. This has led to more extensive research into the
etiopathogenesis of neurological deficits.'™'! Despite
of a deeper understanding of burst fractures of thora-
co-lumbar and lumbar spine and great interest in their
management, there are many unanswered questions.
The relationships between the musculoskeletal injury
and neurologic deficit have not been clearly defined,
although attempts at determining these relationships
have been undertaken.'>"*

This is to study the patterns of spinal fractures and
associated neurological deficit. Also to assess the
spectrtum of ND as assessed by Frankel’s grading,'
and the level and type of Burst fracture as described
by Denis.'®

MATERIALS AND METHODS

This study was a data based descriptive study on 45
cases of burst fracture of thoraco-lumbar and lumbar
burst fracture. Total 260 cases of thoraco-lumbar
fracture and lumbar fracture cases out of the 604 cases
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of spinal fractures reported during the study period.
Among 58 cases of thoraco-lumber and lumbar burst
fractures 45 cases were analysed for neurological
deficit. 13 cases of patients with multiple level fractures
& Pathological burst fractures and those who expired
during the hospital stay were excluded from analysis
for neurological deficit. The study was conducted
in orthopedic department of a tertiary care centre in
Trivandrum, Kerala, between January 2007 and April
2014.

The diagnosis of burst fracture was reached when ra-
diological assessment of fractures showed an increased
interpedicular distance in Antero-posterior view and
reduced posterior vertebral body height in the lateral
projection. Neurological status documented according
to American injury Association’s modified Frankel
grading of traumatic parapelegias. Burst fractures were
sub-classified according to Denis classification. The
percentage of reduction of anterior or posterior body
heights, and degree of Cobbs angle/ kyphotic angle
were noted in the lateral projection. Burst fracture with
multiple level fractures & pathological burst fractures,
and those who expired during the hospital stay were
excluded from the study. Percentage of increase in
inter-pedicular distance was noted in anterior-posteior
view.

Informed ethical clearance was obtained from insti-
tutional ethical committee. The data collected were
entered in excel sheet and analysed using SPSS software.
Fisher exact test was used to compare the severity
of neurological deficit with the level of fracture and
ANOVA test was done to look for association between
the kyphotic angle and neurological deficit.

RESULT

Out of the 604 cases of vertebral fractures reported
in the study period, thoraco-lumbar constitutes 32%
and lumber constitute 11.1% of the vertebral fractures
(Table 1).

Table 1. Distribution of vertebral fractures.

Vertebral Segments No. of Cases Percentage
Cervical spine 192 31.8
Thoracic spine 145 24
Thoraco-lumbar spine 193 32
Lumbar spine 67 11.1
Sacral 5 0.8
Coccyx 2 0.3

Total 604 100

Table 2. Distribution of thoraco-lumbar and lumbar fracture

Fracture type Nur;bszr oif Percentage
Wedge compression 73 28.1
Burst fractures 58 22.3
Fracture dislocation 37 14.2
Pathological fractures 29 11.2
Translational injury 24 92
Multiple fractures 18 6.9
miscellaneous 21 8.1
Total 260 100

Among 604 cases of total spinal fractures, 260 cases
(41.7%) had fractures at thoraco-lumbar and lumbar
spine levels (T11-L5), and out of this 206 such cases 58
cases had burst fractures (Table 2).

Out of the 45 cases selected from the total of 58 cases
of burst fracture 39 (86.7%) cases involves thoraco-
lumbar spine and 6 (13.3%) cases involves lumbar
spine. Among the 45 cases of burst fracture, 36 (80%)
were males and 9 (20%) were females. The mean age at
the time of injury was 306.2 years, and ranges from 17 to

068 years. Fall from height was the most common cause
of burst fracture, 80% cases (Table 3).

Table 3. Causes of burst fracture

Causes Frequency Percentage
Fall from height 36 80%
Road traffic accident 6 13.3%
Fall of heavy object 3 6.7%
Total 45 100%

The anatomical distribution of burst fractures, the
commonest vertebral involved was that of 1.1, 53.3%
of cases (Table 4).

Table 4. Anatomical distribution of burst fractures

Level of fracture Frequency Percentage
Tl 1 2.2%
T12 11 24.4%
L1 24 53.3%
L2 3 6.7%
L3 5 11.1%
L4 0 0%
L5 1 2.2%
Total 45 100%

Among 45 burst fractures, 26 (57.8%) belongs to
subtype-B of Denis classification. There were no
patients with subtype-C burst fracture (Table 5).
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Table 5. Distribution based on Denis type

Denis type Frequency Percentage
A 11 24.4%
B 26 57.8%
C 0 0%
D 4 8.9%
E 4 8.9%
Total 45 100%

Neurological status at admission was assessed using
Frankel’s grading. 9 (20%) patients were neurologi-
cally intact, Frankels grade E. 26 (57.8%) patients
had incomplete neurological deficit while 10 (22.2%)
patients had complete neurological deficit (Table 6).

Kyphotic deformity ranged from 50-350 with a mean
value of 16.74 in the thoraco-lumbar spine and 10.170
in lumbar spine respectively. In lumbar spine (L3-L5),
the range of kyphotic deformity was 50-160. The
difference between kyphotic deformity in thoraco-
lumbar and lumbar spine was statistically significant
(t=2.137; P<0.05).

DISCUSSION

The thoraco-lumbar junction is a mechanical transition
zone between the relatively fixed thoracic region and
the mobile lumbar spine. The resultant forces following
trauma, hence, are centered over this region and results
in greater incidence of fractures. In our study, 86.7%
of burst fractures occurred at thoraco-lumbar level,
T11-L2. The greater frequency of burst fractures in
thoraco-lumbar spine has been found by Muford et al
and Gertzbain."™"®

The commonest burst fracture subtype in this study
was found to be Denis type-B, which constitute
57.8% of all burst fractures. This fracture has been
called ‘Classical’ burst fracture, due to its similarity
with the type of burst fracture that was explained by
Holdsworth." The subtype-C burst fracture is theo-
retically presumed as reported in Atlas et al’s study,"”
and no such cases were identified in this study also.

The spinal canal in thoraco-lumbar spine is of inter-
mediate size, and contains elements of the distal spinal
cord, the conus medullaris, and the upper cauda equine.
In contrast the neural canal in lumbar area contains
roots and not cords. In addition, the proportion of
neural contents to spinal canal decreases distally and

Table 6. Burst fracture based on Frankel Grade at Admission

Cases of Burst fracture

Frankel
Grade at
Admission Thoras-;ionl:mbar Lumbar spine ~ Total =~ Percentage
A 9 1 10 222
B 6 0 6 13.3
C 14 3 17 37.8
D 3 0 3 6.7
E 7 2 9 20
Total 39 6 45 100

occupies only about 30% if the canal in the low lumbar
spine.’ In our study, 9 (20%) patients had no neuro-
logically deficit (Frankels grade E), and 7 of these 9
patients had fracture at thoraco-lumbar spine.

Kyphotic deformity of thoraco-lumbar spine found
in this study was 16.740 and lumbar spine was 10.170.
This supports the view of Chan et al, who stated that
the overall degree of kyphosis in lumbar spine is small,
due to normal lumbar lordosis.”

The neurological deficit may be related to the impact
at the time of injury and aggravated by involvement
of other factors which propagate neurological deficit
even though bony encroachment of the neural canal
is negligible, such as cord oedema and haematoma
compressing the spinal cord.

CONCLUSION

Denis type-B is the commonest subtype of burst
fracture of thoraco-lumbar and lumbar burst fractures,
and type-C is rarely seen. Majority of the patients
have incomplete neurological deficit at the time of
admission. The degree of kyphotic deformity and in
lumbar burst fractures were smaller when compared to
thoraco-lumbar burst fracture.

END NOTE
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