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Abstract:

Background: Trauma is the leading cause of disability in the first four decades of life and third most commeon cause of
death. Spinal trauma poses considerable threats to survival and quality of life. Objective: Aims of this study is to assess
the demographics, mode of trauma, hospital stay, complications, neurological improvement and mortality. Methods:
Retrospective Cross sectional analysis of the records of spinal injury patients admitted in the Spine Unit of Bangabandhu
Sheikh Mujib Medical University (BSMMU) Hospital from October 2003 to December 2013 was carried out. The demo-
graphics, mode of trauma, involved vertebral level, co-morbid factors; neurological status and its improvement by Ameri-
can Spinal Injury Association (ASIA) Score, duration of hospital stay and complications during hospital stay was
assessed. Results were analyzed by SPSS. Results: Out of 1288 patients admitted, 192(14.90%) patients(range, 8-72
years) sustained spinal injuries and most (63.02%)of them were young (range, 21-40 years). Male to female ratio was 5:1.
Cervical spine was most commonly (44.66%) affected followed by lumbar (35.41%), thoracic (13.54%), thoraco-lumbar
(06.25%) and Cervico-thoracic (03.13%) region. Fracture through intervertebral disc was most common in cervical spine.
Among the common causes were road traffic accidents (44.47%), fall from height (29.69%), heavy weight bearing
(14.58%) and assault with gunshot (07.29%). Paraparesis was most frequent (51.05%) clinical presentation followed by
quadriparesis (45.83%). Significant number of patients (83.33%) required operative treatment (p<0.05) and 09.89% were
managed conservatively. Mortality rate (03.64%) was insignificant (p>0.05%) and 03.12% patient refused to take
treatment. Of these patients, 77.01% had shown neurological improvement of at least one grade according to ASIA Score.
Conclusion: Wide varieties of patients are encountered and managed varying from conservative to surgery. Carefully

selected treatment provides the utmost outcome and reduces mortality.
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Introduction:

Trauma is the leading cause of disability in the first 4
decades of life and the 3rd most common cause of death'.
The overall incidences varies from 25 to 592, cases per
million and has a huge physical, financial and emotional
impact on the patients’ family as well as the society in
addition to their morbidity associated. In 1990, Stripling*

estimated 4 billion dollars of annual cost to the United
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States for caring of these cases. The injuries are usually
the result of high energy trauma, e.g. road traffic accidents
(45%) and falls (20%) and need special care system for

optimum clinical outcome.’

The beginning of effective Spinal Injury care can be dated
back to the work of the American neurosurgeon Dr
Donald Munro at Boston City Hospital in the 1930s® and
later Sir Ludwig Guttmann at Stoke Mandeville Hospital

in the United Kingdom in 1944, which revolutionized the
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Spinal Injury care system.’According to the researchers,
approximately 10-30% of patients with spinal trauma will
have associated spinal cord injury and 5% will have
deterioration in their neurology.” Although the incidence
and prevalence associated with the spinal column injury
are very difficult to determine due to wide range of varia-
tions and very small number of documentations, a
thorough diagnostic pathway guided by the standardized
protocols, often including computed tomography with
sagittal reconstructions are mandatory to evaluate the
extent and consequences of spinal trauma.’ Improved
functional outcomes can be achieved with physical and
occupational therapy, and holistic care corresponded to

the socioeconomic needs of the patients.'°

The corner stone of contemporary spinal column injury
management are (i) rapid detection (ii) immobilization
(iii) early reduction of the spinal deformity and (iv)
pharmacological therapy to facilitate neuronal function''.
The main focus of this study is to assess the demograph-
ics, mode of trauma, hospital stay and complications with

spinal column injury patients attended in our institute.

Methods:

Bangabandhu Sheikh Mujib  Medical

(BSMMU) is a major tertiary referral center and the only

University

University teaching hospital in Bangladesh. It receives
both direct trauma patients and inter-hospital trauma
referrals. The hospital has an integrated Emergency
Department (ED) with a resuscitation area and trauma
theatre. The ED is manned by medical officers; residents
from all specialties of surgery faculty and physical medi-

cine are on-site on a 24 hour basis.

Our Study population comprised all the consecutive
patients with Spinal injury (n=192, Male- 160, Female-
32) either alive or dead attended, or admitted to the hospi-
tal in the study period (1st October 2003 —3 st December
2013). We used a questionnaire based on World Health
Organization (WHO) guide lines for essential trauma

care, international guidelines of Advanced Trauma Life

96

Support (ATLS) and similar previous study guidelines. It
contained data on the demographics (Age, Sex,
Co-morbid factors), of the victims, accidents and injuries
data (Mode of injury, vertebral region involved, neuro-
logical injury and other associated injury), clinical
outcomes and in hospital complications of victims
recorded by trained doctors. Data were collected from the
injured patient where possible, or from his (her) relatives
or attending medical staff. All of the patients (and or
caregivers or Consentees) were explained and offered
management according to Guidelines for the Management
of Acute Spinal Cord Injuries'?. prepared and proposed by
American Association of Neurosurgeons (AANS) and
Congress of Neurosurgeons (CNS) accepted globally.
Patients requiring conservative treatment had been
managed by bracing, bed rest and physiotherapy [Fig.1]
unless return to his previous level of activity as advised in
the guideline. Surgical indication included 1) Spinal
instability, ii) Neurological deficit, and iii) Impending
deformity. Data entry, verification and editing were done
by investigators then analysis was performed by SPSS
and p<0.05 value has been selected as the level of signifi-

cance.

Prior to any interview, the participant and/or his or her
care taker were given an explanation on the purpose,
nature and benefits from the study and a written consent
was taken upon their agreement. Confidentiality on data
and privacy were rigorously protected and made accessi-
ble only to the researchers. The implants and additional
materials used during surgery had no financial issues to be
associated with any trade mark companies or institutes;
neither this study was funded by any grant or financial

support to any of its author and co-authors.

A detailed history and examination was carried out
especially evaluating the mode of trauma, ASIA grading'
[Table-1], sensory level and any spinal deformity. Plain
X-rays, in antero-posterior and lateral views were obtained
and the instability of the spine was confirmed using White
and Panjabi criteria' of spinal instability [Table-I1]. MRI

or CT scan was done to further evaluate the important
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relationships and instability of spine. Those patients with
unstable spine (White and Punjabi scoring > 5), complete
or incomplete neurological deficit (ASIA grade - A, B, C,
D) and progressive neurological deficits were then
explained pros and cons of the surgical treatment. Patients
willing for surgery underwent open reduction and internal
fixation by posterior approach. Laminectomy to decom-
press spinal cord was carried out at the involved level and
bone was saved to be used as bone graft. Pedicles were
localized using detailed anatomical landmarks and
intraoperative imaging. Polyaxial screws were inserted
through pedicles into vertebral bodies’ one or two or level
above and one or two level below fractured vertebra under
fluoroscopic guidance according to site of involvement.
Rod contouring using a French bender was employed in
all the cases. The rod was coupled to Polyaxial screws.
The cortical bone was roughened using high-speed drill or
bone nibbler to make suitable for bone graft. The bone
already saved while doing laminectomy was broken into
small fragments free of soft tissue and was placed over
roughened cortical bone. In cervical region anterior cervi-
cal decompression done by discectomy, fusion by tricorti-
cal bone graft and stabilized by plate and screw. The
wound was then closed in layers after keeping a drain. The
patients were kept on broad-spectrum antibiotics and
analgesics for one week. The drain was removed on the
next day of surgery. Check x-rays were done on the 3rd
postoperative day. Support was given to the patients
accordingly. Aggressive physiotherapy was started to
mobilize patients. The neurological status of the patients
and any other complications were noted up to one year.
Those patients with stable spine (White and Punjabi
scoring < 5) or neurologically intact (ASIA grade-E), only
mild to moderate pain on mobilization, absence of
mal-alignment and absence of gross bony destruction can
be managed conservatively in the form of bed rest,
traction, braces, molded orthosis and halo jackets.
Skeletal skull traction for 4-6 weeks followed by Philadel-
phia brace or halo vest for another 6 weeks was used in
conservative treatment of cervical spine injuries [Fig.-2].
In thoraco-lumbar compression fractures was treated

conservatively by complete bed rest for 4-6 weeks

followed by thoraco-lumbar orthosis for 6weeks [Fig.-3].

Results:

The follow up period varied from 12-45 months, the mean
being 23.3£5.60 months. Out of 192 patients significant
number of patients were male [n=160(83.33%)] as well as
young of 21-40 years age group [n=121(63.02%)] (chi
squared test, p<0.05), associated with co-morbidities e.g.
Diabetes Mellitus (DM), Hypertension (HTN), Ischemic
Heart Disease (THD), Congestive Cardiac Failure (CCF),
Chronic Kidney Disease (CKD) and bleeding diathesis as
the following [22(11.45%), 15(7.81%),
12(6.25%), 2(1.04%), 4(2.08%), 1(0.52%)] [Table-II].

We encountered almost all spine regions to be involved

sequence

although none of them were statistically significant (chi
squared test, p>0.05). Cervical spine involvement
[n=80(41.66%)] was most commonly affected followed
by lumbar [n=68(35.41%)], thoracic [n=26(13.54%)],
thoraco-lumbar spine [n=12(6.25%)] and cervico-thoracic
[n=6(3.13%)] region. Fractures through intervertebral
disc were most common in cervical spine. Similar statisti-
cal analysis (chi squares test, p>0.05) was revealed
regarding the causes of injury, which were Road Traffic
Accidents (RTA) [n=86(44.47%)], Fall From Height
(FFH) [n=57(29.69%)], Heavy Weight Bearing (HWB)
[n=28(14.58%)], Gun Shot Injury (GSI) [n=14(7.29%)]
and others. They were associated with other regional
injuries (chi squares test, p>0.05), including Spinal cord
injury, Head injury, Upper limb fracture, Lower limb
fracture, Chest injury and pelvic fracture in the following
order [184(95.83%), 33(17.18%), 8(4.16%), 11(5.72%),
5(2.60%), 5(2.60%)]. Patho-morphological characteris-
tics of the injuries included 33(17.18 %) type-A injuries,
85(44.27%) type-B injuries and 74(38.55%) type-C
injuries and none of them were statistically significant
(p>0.05, chi-squared test) [Table-III].

Paraparesis [n=98(51.05%)] was the most frequent
although insignificant (chi squares test, p>0.05) presenta-
tion followed by quadriparesis [n=98(45.83%)], paraple-
gia [n=14(7.29%)], quadriplegia [n=8(4.17%)]. The

97



BSMMLU I

Vol. 8, 1ssue 2, July 2015

neurological function assessed by ASIA scale at admis-
sion was as: ASTA grade-A [n=22(11.46%)], grade-B
[n=40(20.83%)], [1=80(41.67%)], grade-D
[n=42(21.87%)] and grade-E [n=08 (04.16%)]. At the end
of 12 months it was, grade-A [n=16(8.34%)], grade-B
[n=8(05.20%)], grade-C [n=30(16.67%)],
[n=80(43.23%)] and grade-E [n=45(25.00%)]. Significant
cases [n= 148(77.01%)] achicved at least 1
improvement (chi squared test, p<0.05) [Table-V].

grade-C

grade-D

grade

Although surgery associated mortality [n=7(3.64%)] and
morbidity [n=33(17.18%)] was insignificant (chi squared
test, p>0.05). Few patients [n=6(3.12%)] refused to take
treatment [Table-VI].

The major complications in this series encountered were
dyspnoea [4(2.08%)] bedsore [n=12(6.25%)], GI tract
bleeding [n=3(1.56%)],
[n=10(5.20%)], and stricture urethrae [n=4(2.08%)].
There were Deaths [1=7(03.64%)] where 2(1.04%)
patients died within 36 hours postoperative, 2(1.04%)

Urinary Tract Infections

patients within 1 and 3(1.56%) patients after 3 weeks.

Table -1

Assessment Criteria.

Neurological Assessment criteria of patients

ASIA Grading

1 column injuries proposed by AO

Posterior disruption predominantly |

Absent motor and sensory function;

Sensory function present,

Sensory function present, motor function present; but not useful (MRC grade<3/5)
Sensory function present, motor function useful (MRC grade >3/5)

motor function absent;

Normal function
(Magetl et al. 30)
Impaction fractures

Split fractures

Burst fractures
igamentous
(Flexion - Distraction injuries)

Posterior disruption predominantly osseous

(Flexion - Distraction injuries)
Anterior disruption through disc
(hyperextension - Injuries)
Type A (Compression) Injuries
With Rotation
Type B Injuries
With Rotation
Rotation - Shear Injuries

Diagnosis of clinical instability proposed by White and Panjabi

Grade A
Grade B
Grade C
Grade D
Grade E
Radiological Classification System of spina
Al
s Ve g
P A3
. 1
Anterior B
Type B and post_erhlor B2
element injury
with distraction B3
Anterior Cl1
and posterior
Type € element injury C2
with rotation C3
Points

2 Anterior element destroyed or unable to function

2 Posterior elemen t destroyed or unable to function
3 Cauada equina destroyed
1 Dangerous loading anticipated

Flexion -extension radiology

Sagittal Plane translation

2 Sagittal Plane Rotation

Resting radiology
2 Sagittal plane displacement
2 Sagittal plane relative angulation
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Table-1T
Demographic features of the patients. (n=192)

No % No %
<20 14 7.29 Diabetes Mellitus 22 11.45
Age 21-40 121 63.02 Hypertension 15 7.81
41-60 49 25.52 Co- Ischemic Heart Disease 12 6.25
61-80 8 4.16 Morbidity Congestive Cardiac Failu re 2 1.04
Male 160 83.33 Chronic Kidney Disease 4 2.08
Sex Female 32 16.67 Bleeding Diathesis 1 0.52
Table-111
Spinal column Injury characteristics
No % No %
Cervical 80 41.66 Spinal Cord Inju ry 184  95.83
Involved Lumbar 68 3541 Head Injury 38 19.79
Region of Thoracic 26 1354 Aceociated  Upper limb Fracture 8 4.16
Spinal Thoraco -lumbar 12 6.25 Injury Lower limb fracture 11 5.72
Column Cervico -thoracic 6 3.13 Chest injury (Torso) 5 2.6
Lumbo Sacral 0 0 Pelvic fracture 5 2.6
Road traffic accident (RTA) 86  44.79 Al 6 3.12
Caus e Fall from height (FFH) 57 29.69 Type-A A2 4 2.08
of Heavy weight bearing (HWB) 28 14.58 Patho - A3 23 1197
Injury Assault & Gunshot injury 14 729 Morpholcfgi.c Bl 58 302
Machinery injury 5 2.6  charecteristic  Type-B B2 3 1.56
Diving 2 1.04 of B3 24 12.5
Injury Cl 0 0
Type -C C2 70 3645
C3 4 2.08
Table-1V
Conservative treatment of Spinal Column injury.
No % No %
<20 2 10.53 Diabetes Mellitus 9 47.36
Age 21-40 9 47.36 Hypertension 7 36.84
41-60 4 21.05 Co- Ischemic Heart Disease 3 15.79
61-80 5 26.31 morbidity Congestive Cardiac Failure 3 15.79
Sex Male 16 84.21 Chronic Kidney Disease 2 10.53
Female 3 15.79 Bleeding Diathesis 1 5.26
Cervical 7 36.84 Excellent 7 36.84
Regi Dorsal 6 31.58 Outcome Good 5 2.63
on Lumbar 5 2.63 Fair 5 2.63
Sacral 1 5.26 Poor 2 10.53
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Table-V

Clinical features of spinal injury patient (n-192)

At presentation

At last follow up

No % No %
Quadriparesis 88 45.83 72 37.5
Quadriplegia 8 4.17 7 3.64
Clinical Paraparesis 98 51.05 46 23.95
Presentation Paraplegia 14 7.29 9 4.68
Neurogenic bladder 40 20.83 23 11.97
Spinal shock 25 13.02 0 0
Grade -A 22 11.67 16 8.93
Grade -B 40 20.83 8 4.47
ASIA Scale Grade -C 80 41.67 30 16.76
Grade -D 42 21.87 80 44.69
Grade -E 8 4.16 45 25.14
Totel 192 179
Table-VI
Treatment and complications of the patient (n-192)
Mode of treatment No % Complications No %
Conservative 19 9.89 dyspnea 4 2.08
Operative 160 83.33 Bed sores 12 6.25
Refuse treatment 6 3.12 GIT Bleeding 3 1.56
Death 7 3.64 UTI 10 52
Stricture urethra 4 2.08

Fig.-1: Conservative management of Spinal column injury patient.
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A. Traumatic facet dislocation at C5/6, B. Preoperative traction. C. Reduction of dislocation,
D&E. Post operative X-ray. F. Associated fracture radius and ulna. G. Postoperative X-ray.
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A. Plain X-ray shows Traumatic dislocation at D11/12, B. MRI shows cord transaction. C.
Position for operation and showing dislocated area, D. per operative picture, E. Post operative X-
ray, F. 3 wks after operation.

Fig. 3: Operative management of thoraco-lumbar injury patient.

Based on available evidence on the etiology of spinal
injury across WHO regions, the three most common
causes are transport (road traffic crashes in particular),
falls and violence and the most common cause is due to
falls in the developing countries.’ Typically, these patients
are immobilized with traction or an external orthosis and
undergo MRI to assess the extent of their injury and the
need for surgical intervention. The goal of management is
restoration of normal pain free, static, dynamic and
protective function of the spine with an aim to prevent or
limit neurological deficit and promoting neurological
recovery.””"” Stable healing of spine in its anatomical

forms is a prerequisite in its management. Treatment of
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neurologic deficit in spinal injured patients is done with
immobilization, medical stabilization, spinal alignments,
and operative decompression and finally with spinal
stabilization until osseous healing.'® Decompression of
the spinal cord as quickly as possible soon after injury has
a definitive role in the management of spinal trauma.'**’
Barring any medical or surgical contraindication, patients
with an evidence of persistent spinal cord compression are

considered absolute emergencies and are scheduled for

immediate surgery.

Given the whole spine, because of its vulnerability,

trauma to the cervical region of the spine occurs more
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often than anywhere else.”"** These Injuries can be treated
conservatively or operatively, depending on the degree of
instability. In the lower cervical spine, most injuries
require internal fixation.” Upper cervical region account
for about 24% of acute cervical fractures and dislocations
of the cervical spine.”® Next common regions is the
thoraco -lumbar spine. Compressions fractures usually
can be treated successfully with conservative treatment,
while burst fractures usually, and flexion/distraction
injuries and fracture dislocation generally require internal
stabilization. The treatment of unstable fractures and
fracture dislocations of thoracolumbar spine remains
controversial.* The goal of the treatment of unstable
thoracolumbar injuries is optimizing neural decompres-
sion while providing stable internal fixation over the least
number of spinal segments.? Either anterior, posterior or
both approaches can be used to achieve fusion but the
efficacy of ecither approach is the same.® Surgical
stabilization of unstable thoraco-lumbar injuries with
complete neurologic deficit or without deficit reduces
hospital stay, improves spinal alignment, shortens
fewer medical

rehabilitation and  results in

complications.”

In an epidemiological study Prasad and his colleagues®
had 52 cases of injury to cervical spine, 35 cases in the
thoraco-lumbar region and 46 cases in lumbar region in a
series of 133 cases in a rural and suburban setup in India.
In our series the injury to the cervical spine occurred more
frequently e.g. 80(41.66%) patients between the ages of
21-40 years followed by thoracic (13.54%), lumbar
(35.41%), Cervico-thoracic (3.13%) and thoraco-lumbar
(6.25%) region and association of head injury with cervi-
cal spine injuries are found in 38 patients (44.18%). Most
of the studies found associations of significant head injury
with cervical spine injuries resulting in >50% higher
mortality and morbidity rate.’'? Patients with an acute
thoracic and lumbar injury are often have other injuries
related to their trauma, including pulmonary contusions,
long bone fractures, and internal injuries. These patients

receive the necessary medical treatment until surgery.

The injury to the spine tend to be more severe in RTA .
The dynamic energy is imparted in more than one direc-
tion with tortional element and this will explain the
mechanism of more severe injuries in RTA. The neuro-
logical deficit is more common and more severe among
road traffic vehicular accidents. FFH either causes axial
load compression injuries or shear injuries. It is rare to
find distraction injury with accidental fall. In accidental

13 and

falls the impact most of the times is unidirectiona
the extent of injury depends on the magnitude of axial
load. On the other hand, HWB causes flexion compres-
sion and distraction injury which is an unstable injury
needing immediate orthosis followed by both anterior and
posterior stabilization.*® Fall from height usually causes
dorso-lumbar injury and also associated with other
injuries like fracture of ankle bone, fracture of forearm
bones and visceral injuries.*

Among the complications encountered 01(0.52%)
required emergency tracheostomy out of {04(02.08%)]
dyspnoeic patients, 01(0.52%) patient required flap cover-
age for bedsore [n=12(06.25%)] and optical urethrotomy
was done for stricture urcthrae [n=04(02.08%)] by urolo-
gist. All the deaths [n=07(03.64%)] were associated with
multiple injuries and causes revealed were respiratory
insufficiency and florid infection which could not be
controlled even after by intensive therapy. The average

mortality figures are much higher in other studies."’

We did not collect information from the first hospital the
patient attended, and possibly this would bias the interpre-
tation of injuries sustained, hence we choose only to
report the Glasgow comma scale (GCS) for those attend-
ing the hospital directly from the scene assessing the
severity of injuries. The wide variability of the injury
types, involved regions, associated trauma and mostly the
variability of presentation of the patients are great draw-
backs for a uniform outcome. A larger data and longer
duration of study with long time follow up is essential to

delineate more elaborate results.
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Conclusion:

Spinal column injury has a wide variety of resentation but

carefully planned surgery is effective and has few morbid-

ity and mortality associated with.

References:

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

104

Handley R, Giannoudis P. Introduction to trauma. In: Williams
NS, Bulstrode CJ, O’Connell PR, editors. Bailey and Love’s Short
Practice of Surgery. 25th ed. London: Hodder Arnold; 2008:271

Woodruff BA, Baron RC. A description of nonfatal spinal cord
injury using a hospital-based registry. Am J Prev Med.1994;
10:10-14.

Surkin J. Spinal cord injury: Mississippi’s Facts and Figures.
Jackson, MS: Missisippi’s State Department of Health;1995.

Stripling TE. The cost of economic consequences of traumatic
spinal cord injury.Paraplegic News &. 1990;50-54.

Tator CH, Duncan EG, Edmonds VE, et al. Changes in epidemiol-
ogy of acute spinal cord injury from 1947 to 1981. Surg Neurol.
1993;40:207-15.

Eltorai IM. History of spinal cord medicine. In: Lin VW et al., eds.
Spinal cord medicine: principles and practice. New York, NY,
Demos Medical Publishing, 2003.

Silver JR. History of the treatment of spinal injuries. London.

Springer, 2003.

McCarthy MJH. The injured spine. In: Corbett S, editor. Introduc-
tion to Spine Surgery. AOSpine Intemational, Switzerland,
CH-8600 Dubendorf: 2006:89-111.

Muller CW. Hufner T, Gosling T, Krettek C. Traumatology of the
spine,Chirurg,2008; 79(10):918,920-26.

Bodner DR. A pioneer in optimism: the legacy of Donald Munro
MD. The Joumnal of Spinal Cord Medicine, 2009, 32:355-56.

Rengachary GS, Wilkins RH. Principles
1964;20:1-20.

of neurosurgery

Hadley MN, Walters BC, Grabb PA, et al. Guidelines for the
management of acute cervical spine and spinal cord injuries
(Suppl). Neurosurgery 2002;49:407-98.

Poynton AR. Neck and Spine. In: Williams NS, Bulstrode CJ,
O’Connell PR, editors.  Bailey and Love’s Short Practice of
Surgery, 25th ed. London: Hodder Arnold; 2008:309-25.

White AA, Punjabi MM.Clinical Biomechanics of the spine, 2nd
ed. Philadelphia:J.B. Lippincott Company,1990.

George WS. Management of lower cervical spine instability.
Neurosurgery updates |1; 1991; 234-44.

Ducher TB, Bellegaraige R. Management of the fractured cervical
spine. Contemp Neurosurg1982; 4:1-8.

Cheshire DJE, The stability of the cervical spine following the
conservative treatment of fractures and fracture dislocations.
Paraplegia 1969; 7:193-203.

Williams L, Wilkins. Clinical Neurosurgery. Lippincott 1998; 46:
153-66.

Benzel EC, Larson SJ. Recovery of nerve root function after
complete  quadriplegia from cervical spine fractures.
Neurosurgery1986; 19:809-12.

20.

21.

24.

25,

26.

27.

28.

29.

30.

31

32.

33.

34,

3s.

36.

37,

Bohlman HH. Acute fractures and dislocation of the cervical
spine. J Bone and Joint Surg 1975; 61 A:1119-42

Bohlman HH. Acute fractures and dislocation of cervical spine. J
Bone and Joint Surg 1975; 61A:1119-41.

Guttman L. The conservative management of closed injuries of
the vertebral column resulting in damage to the spinal cord and
roots. In: Bruyn. Breakman, edilors. Hand book of clinical
Neurosurgery. Holland 1975; 25(1):285-306.

Bohlman HH. Acute fractures and dislocations of the cervical
spine. An analysis of three hundred hospitalizedpatients and
review of the literature. J Bone Joint Surg Am. 1979; 61: 1119-42,

Shaffrey CI, Shaffrey ME, Whitehill R, Nockels RP. Surgical
treatment of thoracolumbar fractures. Neurosurg Clin N Am 1997,
8(4):519-40.

Yue JJ, Sossan A, Selgrath C, Deutsch LS, Wilkens K, Testaiuti
M, et al. The treatment of unstable thoracic spine fractures with
transpedicular screw instrumentation: a 3-year consecutive series.
Spine. 2002; 27(24):2782-7.

Sasso RC, Renkens K, Hanson D, Reilly T, McGuire RA Jr, Best
NM. Unstable thoracolumbar burst fractures: anterior-only versus
short-segment posterior fixation. J Spinal Disord Tech. 2006;
19(4):242-8.

Danisa OA, Shaffrey CI, Jane JA, Whitehill R, Wang GJ, Szabo
TA, et al. Surgical approaches for the correction of unstable

thoracolumbar burst fractures: a retrospective analysis of
treatment outcomes. J Neurosurg 1995; 83:977-83.2006;
19(4):242-8.

Shafiq K, Igbal M, Hameed A. Mian JM. Role of transpedicular
fixation in thoracolumbar spinal injuries. Neuro! Surg 1998;
1:21-7.

Sar C, Bilen FE. Flexion was more painful than extension.
Thoracolumbar flexion-distraction injuries combined with
vertebral body fractures. Am J Orthop 2002; 31:147-5,

Prasad VSSV, Dinakar I, Purohit AK et al. Epidemiological
profile and its influence on outcome of spinal cord injuries in
Andhra Pradesh. In: Ramani PS, Sharma, editors. Modemn trends
in the Managements of Neuro trauma. New Delhi, India: Jaypee
Brothers: 1994:257-61.

Pang D, Wiltberger JE Jr. Traumatic atlanto-occipital dislocations
with survival; a Case report. ] Neurosurgery1980; 61:503-8.

Treynellis VC, Marano GD, Dunkar RO et al. Traumatic atlanto-
occipital dislocations. J Neurosurgery1986; 65:863-70.

O’Brien PJ, Sichwegel JF, Thompson WJ. Dislocations of the
lower cervical spine. J Trauma 1982; 22:910-14.

Evans DK. Anterior cervical Sublaxation. J Bone and Joint Surg
1976; 58:318-21.

Laud NS, Ramani PS. Patters of Spinal Injuries. In. Ramani PS,
editor. Textbook of Spinal Surgery. New Delhi, India: Jaypee
Brothers.2005; 1:169-77.

Benzel EC, Larson SJ. Functional recovery after decompressive
spine surgery for cervical spine fractures. Neurosurgery1987,
20:742-46.

Burke CD, Berryman D. The place of closed manipulation in the
management of flexion rotation dislocation of the cervical spine. J
Bone Joint Surg 1971; 53:165-82,



