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Background: The purpose of descriptive case series study was to see the conservative and
surgical outcome in respect of neurological improvement, sphincter functions and early
ambulation in cases of traumatic thoracolumbar injuries in a tertiary care hospital. Methods:
This was a hospital based prospective study comprised of 50 thoracolumbar injury cases
registered during the period of 1 year from September 2005 to September 2006. All cases were
evaluated for their clinical features. During initial phase, level and degree of neurological injury
was assessed using Frankle grades. Operative and postoperative record with x-rays and MRI
were maintained. The follow-up ranged from 6 to 12 months with clinical and radiological
assessment. Results: A total of 50 cases were registered, 43 (86%) were males and 7 (14%)
were females. Fall was the most common cause of injury (92%). The most common level
involved was L, (46%). The 2" common site of injury was Ty, (12%). The treatment given was
conservative in 42.55%, and surgery was performed on 57.44%. Three (6.38%) patients were
left against medical advice. Conclusion: Thoracolumbar injuries occur in young population and
creates socio-economic burden to the society. Patients with partial neurological deficit benefit

from surgery.

Keywords: Spinal injury, Thoracolumbar, Fall, Road Traffic Accident

INTRODUCTION

The Edwin Smith surgical papyrus is the oldest
description of spinal cord injury in recorded history,
Paraplegia due to injury of spine was first described
in this papyrus and vertebral fractures as an
“ailment not to be treated”.' Recently advantages in
surgery of spinal injury have become well
established. Surgical approach is chosen in cases
when conservative treatment is unlikely to produce
satisfactory late results. Spinal instrumentation in
past few decades has developed extensively.

Since early 1980s, technologies and
implants provide better results in spine trauma with
decreased mortality and morbidity, and current
operative management rapidly returns the patients to
work with satisfactory function. It has been shown
that instrumentation reduces the occurrence of
pseudoarthrosis, optimises spinal alignment and
provides stability for patients who were formerly
treated with prolonged bed rest.” ™

The thoracolumbar spine is the second
most common site for traumatic spinal injuries after
cervical spine that partially or completely
compromises the main functions of the cord, i.e.,
motor, sensory, autonomic and reflex, resulting in
paraplegia. Included in this group are the conus
medullaris and the cauda equina injuries.
Thoracolumbar spine injury is not a notifiable
condition and figures for annual incidence can vary
according to the source.” It predominantly affects
young people. Thoracolumbar spine injury is a
condition of comparatively low incidence but of
great cost to individuals and to society.

The management of thoracolumbar spinal
injuries has ranged from conservative approaches to
operative decompression and stabilisation.’ Goals of
management, operative or otherwise, are to protect
and improve the neurological function, stabilise the
spine, early mobilisation and rehabilitation while
minimising pain and subsequent deformity.

Several anatomic features predispose the
thoracolumbar junction to axial compression and
rotational injuries.” First, the thoracolumbar
junction is situated between rigid thoracic complex
and mobile lumbar spine. Second, during axial
loading, the thoracic spine is protected from
rotational strain by ribs and lumbar spine is
protected by inwardly directed articular processes.
Therefore  thoracolumbar  spinal region is
predisposed to rotational injury. For this reason 60%
of all fractures occur between T;, and L, and
approximately 90% are located between T, and L,.

In 1983, Dennis et al, postulated a three
column concept of spinal stability.® According to
this concept, instability occurs when 2 or more
columns are involved. Instability depends upon
middle column failure. On the basis of middle
column failure, 4 major types of injuries are
identified. This comprises compression fractures,
burst fractures, seatbelt type and fracture
dislocations.

The objective in spinal cord injured patient
is to achieve the best situation for residual function
of cord to recover. Increased vigilance for spine
stabilisation before a patient is moved from trauma
scene is one factor that has contributed to the
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decrease in complete spinal cord lesions from 5% to
39%. Except in cases of extreme urgency, such as
fire, no patient should be moved before rigorous
spinal stabilisation has been achieved. Stabilisation
can be achieved by using log-rolling techniques or
long spine boards. ’

The role of steroids in treatment of spinal
cord injury remains poorly defined. Several
experimental studies have reported neurological
recovery after administration of steroids in
traumatic spinal cord injury. But until very recently,
no medical treatment was  conclusively
demonstrated to improve neurological recovery and
reverse the initial neurological deficit.

Other studies demonstrated that there is
improvement in neurological functions in patents
with spinal cord injuries treated with methyl
prednisolone within 8 hours of injury. A dose of 30
mg/kg of body weight should be given in 15 to 30
minutes, followed by 5.4 mg/kg/hour for next 23
hours. There are chances of gastrointestinal
bleeding in patients undergoing steroid therapy.'’

MATERIAL AND METHODS

This prospective study was carried out during the
period from September 2005 to September 2006. A
total of 50 cases were registered in this study during
the period of 3 years. Patients were admitted
through casualty or out-patient department. The
inclusion criteria were patients with traumatic
thoracolumbar injuries except gunshot injuries,
either sex, and above 12 years of age. Patients were
admitted, proforma was filled, and Foley’s catheter
was passed. A complete history was taken regarding
cause of injury, time between injury and hospital
arrival and symptoms at the time of injury. Frankel
grading used to assess the neurological status. X-ray
thoracolumbar spine was carried out in all patients.
The patients were given the bolus of
Dexamethasone 20 mg I/V stat and 4 mg I/V 6
hourly with cover of H,-receptor blocker. Methyl-
prednisolone was not used because of cost.

CT Scan or MRI of involved levels was
performed. Decision regarding further management
depended upon the level of injury, neurological
deficit and canal compromise on CT Scan or MRI.

Poor neurological deficits and higher level
were more in favour of conservative treatment
irrespective of canal compromise. Surgery was
considered in patients with residual motor power
and canal compromise of greater than fifty degree.

Patients’ physical fitness was carried out.
Preoperative prophylactic antibiotics were given to
all patients before induction. General anaesthesia
was given to all patients. Prone positions were used
in cases of posterior approaches and lateral position

in anterolateral approaches. Follow-up improvement
in Frankel grading was noted in both the recumbent
and surgical groups. Any complication during stay
in hospital was noted. During the stay in hospital,
physiotherapy was started by the help of department
of physiotherapy. After discharge, patients were
followed up to one year.

Data were analysed using SPSS 11.
Frequency and percentage were calculated.

RESULTS

The study comprised of 50 cases registered during
the period of 1 year from September 2005 to
September 2006. Out of 50 patients, 43 (86%) were
males and 7 (14.0%) were females. Male to female
ratio was 6.1:1. The mean age was 30.74+10.31 years
(Table-1).

Fall was the most common cause of injury
(92%) out of which 41 fell from roof, 3 from trees
and 2 from polls. Second cause was road traffic
accident (8%) (Table-1). Time between injury and
hospital arrival was 12-50 hours. X-Ray
thoracolumbar spine was carried out in all patients.
MRI was carried out in 34 (68.0%), while CT scan
was done in 7 (14%) patients.

The most common level of injury involved
was L; (46%). The second common site of injury was
T, (12%), followed by L; (12%) and L, (10%). The
common type of fracture was compression (42%).
Twenty patients had a Frankel grade of C, 14 had
grade A, 9 had grade B and 2 patients each had grade
D and E. Sphincter disturbance was present in 42
cases. The treatment was given to 47 cases.
Conservative treatment was given to 20 (42.55%)
cases while surgery was performed on 27 (57.44%)
cases. Three (6.38%) patients left against medical
advice. Anterolateral approach was wused with
corpectomy, fusion and screw fixation in 23 cases.
Harrington rod placement was done in 3, and pedicle
screw was fixed in 1. Out of 11 surgically treated
patients, 7 had Frankel grade C, 2 had grade B, and 1
each had grade A and D. Conservative group had 3
patients in each grade A and C and | in grade B
(Table-2).

Follow up Frankel grading shows patients in
conservative group improved up to grade D and E
from grade A and C respectively. In surgical group,
patients improved from grade B and C up to
maximum of grade E. Grade A was remain same post
operatively (Table-3).

Out of 22 burst fractures, 9 were treated in
recumbence and 13 were treated by surgery. Nine
patients treated conservatively had a Frankel grade of
2 patients each in A, B, C and E and 1 in D. Frankel
grade in surgical group was C in 8 patients, B in 4
patients and A in 1 patient.
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Follow-up grading shows that patients in

Table-1: Demographic

conservative group with Frankel grade C and D Variables [ Number | %
improved up to maximum of E, while patients with Sex Distribution
. . Male 43 86.0
the grade A and B remain at same neurological Femalo 2 14.0
status. Surgical group shows that 4 patients with Actiology ;
grade of C improved each in grades of D and E, and 4 Fall 46 92.0
remains in grade C at follow up. Patients who were in Road Traffic accident 4 8.0
grade A and B were improved up to grade of D Level of Injury
(Table-3). = 0 0
Out of 7 patients of fracture dislocation, 4 were L 5 30
treated conservatively and 3 under went surgical L, 3 10.0
stabilisation. All patients had Frankel grade of A which Type of fracture
was remain so during follow up. The post operative Burst 22 44.0
complications were found in 4 patients which include Compression 21 42.0
. . Dislocation 7 14.0
graft failure, displacement of rod from hooks, rod Treatment
exposure and wound infection. Associated injuries were Conservation 20 4255
found in 5 patients, out of which 3 had calcanean Left against medical advice 3 6.38
fracture. Two had elbow fracture and facial injuries. Surgery 27 5744
Table—2: Neurological status on admission
Type of Fracture
Frankle Burst Compression Fracture Dislocation Total
Grade Conservative Surgery Conservative Surgery | Conservative Surgery Conservative Surgery
A 2 1 3 1 4 3 9 5
B 2 4 1 2 0 0 3 6
C 2 8 3 7 0 0 5 15
D 1 0 0 1 0 0 1 1
E 2 0 0 0 0 0 2 0
Total 9 13 7 11 4 3 20 27
Table-3: Neurological status on follow-up
Type of Fracture
Frankle Burst Compression Fracture Dislocation Total
Grade Conservative Surgery Conservative Surgery Conservative Surgery Conservative Surgery
A 2 0 2 1 4 3 8 4
B 2 1 1 0 0 0 3 1
C 0 4 2 0 0 0 2 4
D 0 6 1 2 0 0 1 8
E 5 2 1 8 0 0 6 10
Total 9 13 7 11 4 3 20 27

Figure-1a & b: Post-opertive AP and Lateral X-Rays
Traumatic L; burst fracture
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Figure-2a & b: Post-operative AP and Lateral View X-Rays showing Herrington rod placement

DISCUSSION

The demographic of thoracolumbar fracture are largely
the demographic of trauma, and trauma is largely the
disease of the young’s. Majority of patients in our study
were young. The mean age was thirty years. It is clear
from many studies that young people suffer spinal cord
injuries more often than any other age group. Out of
fifty cases, forty three (86%) were male and seven
(14%) females. Males are supposed to be more exposed
to trauma than females.''

Fall was the most common cause of injury in
forty six (92%), as we have observed in local
studies,'"'> but it is contrary to international studies
where road traffic accident is the common cause of
injury.'* Hyperflexion and axial loading was the
common mode of injury observed. In western studies,
alcoholic beverages is a contributing factor for the cause
of injury due to road traffic accidents but such incidents
are not seen in our local studies.

Majority of patients arrived at hospital within
20 hours of trauma. None of patient had their spine
protected while being shifted from the site of accident.
No facilities were available in ambulances to maintain
I/V line and give oxygen and no equipped medical staff
to handle spinal injured patient at the scene of accident.
This is contrary to what is observed in developed
countries.””> Most common level involved was L,
followed by T, this also coincides with other studies
where common level of injury is T-L, 1
Compression fracture was the most common fracture
found followed by burst fracture. Most common grade
found in both types of fractures was grade C. It was also
noted that there was a correlation between residual
spinal canal and neurological deficit. More severe the

canal compromise, worse the neurological deficit. This
observation is similar to other studies conducted by
Gerzbein and Hitchon.'® Anterior surgery with
corpectomy and reconstruction should be considered
when neural injury occur in association with a burst
fracture (Figure-la, 1b). In patients with medical co
morbidities, the posterior approach may be preferred,
realizing patient may not tolerate thoracotomy.'” The
disadvantages of posterior approach include the need to
resects major portions of neural arch which often are
uninjured, to obtain access to middle column. It is
difficult to reconstruct anterior and middle columns after
the posterior approach. Disadvantages of anterior
surgery include more extensive approach, increased
haemorrhage, potential for thoracotomy pain and
pulmonary complications and lack of familiarity by
many neuro-surgeons."® Complete spinal cord injuries
do not improve with surgery but morbidity and
mortality are both reduced by early mobilisation and
rehabilitation (Figure-2a, 2b). Some improvement can
be seen in Cauda equina injury than thoracic injury and
restoration of spinal alignment is indicated to stabilise
the spine and decompresses the entrapped and
compressed nerve roots.

Surgical intervention reserved for those with
partial neurological deficit and unstable fractures."
Patients with complete loss of motor and sensory system
in cases of fracture dislocations were treated surgically
for spine stabilisation. Patients who were neurologically
intact while CT scan shows canal compromise of less
than 50% were treated conservatively. Our decisions for
management coincides with other studies.”'® It is
analysed from other studies that level of injury and canal
compromise are the major determinants of neurological
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deficit. It is also observed from other studies that
surgery is beneficial in patients with partial neurological
deficit. Anterolateral approaches were preferred when
cord compressed from front, in cases of compression
and burst fractures.

Follow-up neurological status of both groups
(conservative and surgical) compared. Sphincter
disturbance showed management problem in both
groups. Follow-up showed no difference in sphincter
recovery in both groups.

We have noted that hospital stay was short in
surgical group compared to conservative group. This is
compatible with other studies.'”

Rehabilitation in terms of physiotherapy was
started in wards. No proper rehabilitation centre
available, compared to developed countries.

CONCLUSION

Thoraco-lumbar injuries occurs in young population and
creates socio-economic burden to the society. No
facilities are available in terms of transportation and
medical staff at the scene of accident. Patients with
partial neurological deficit benefit from surgery. There
is a definite decrease in hospital stay and -early
rehabilitation in case of surgery.
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