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Background: Traumatic spinal cord injuries (TSCIs) are significant contributors to global trauma morbidity and
mortality. High-velocity trauma from falls and road traffic accidents commonly cause spine fractures, often resulting
in neurological deficits. Understanding the epidemiology and outcomes of TSCI is critical for improving care and
prognosis. This study aimed to determine the epidemiological profile of traumatic spine injuries at a tertiary care
centre and to evaluate patient outcomes over three months.

Methods: 60 consecutive patients with radiologically confirmed traumatic spinal injuries admitted to a tertiary care
hospital between July 2023 and August 2024 were enrolled. Patients were evaluated for demographic data, injury
mechanism (falls from height, road traffic accidents, assault, etc.), level of spine involvement (cervical, dorsal,
lumbar), fracture classification [American Orthopedic (AO) Spine classification], and neurological status using the
American Spinal Injury Association (ASIA) impairment scale. Pain was assessed by visual analog score (VAS). All
patients received standard surgical or conservative management under neurosurgical care. Outcomes were
measured by changes in ASIA grade and pain scores at 3 months post-injury. Descriptive statistics were used to
summarize patient characteristics. Chi-square and t-tests were applied for categorical and continuous comparisons,
respectively; p-value <0.05 was considered significant.

Results: The mean age of patients was 37.6 years (SD 15.9), with 75% aged 20–44 years. There was a male
predominance (M:F ratio ≈3.6:1). The most common age group was 20–34 years (n=24, 40%). Falls from height
accounted for 66.7% of injuries and road traffic accidents 31.67%, one patient suffered injury due to fall of
heavyweight material. Cervical spine injuries comprised 21.7%, while dorsal and lumbar injuries comprised 78.3%.
AO Spine classification showed a predominance of Type A (compression) injuries. At presentation, 50% of patients
had severe neurological impairment (ASIA grade A–B). By three months, 15 (25%) patients with partial
neurological deficit (ASIA B-C-D) improved by at least one ASIA grade; improvement was significantly associated
with incomplete injury (p <0.05). The mean VAS pain score improved significantly from 5.72 pre-treatment to 0.37
at follow-up in operated patients.

Conclusion: In this cohort of mainly young adults, falls and road accidents were the leading causes of traumatic
spine injury. A majority presented with thoracolumbar fractures and significant neurological deficits. Early
management led to modest neurological recovery in many patients; incomplete injuries had better outcomes. These
findings reinforce the importance of prevention of fall from height (FFH) and Road Traffic Accidents (RTA), and of
rapid, standardized care for TSCI. Given the small sample and short follow-up, larger studies are needed to confirm
these epidemiological patterns.
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Introduction

Traumatic spinal cord injury (TSCI) is an important
public health problem leading to severe morbidity
and permanent disability. Worldwide, most
important cause of TSCI is automobile accidents
followed by falls.(1) In India, rapid industrialization
and inadequate safety measures contribute to high
rates of spinal trauma with road traffic accidents
(RTA) being the most common cause of trauma as
per World Health Organisation (WHO) first
worldwide status report.(2) Cervical spine injuries
are an important component in patients presenting
to emergency with head injuries with C2 being the
most common level of injury.(3) This study was
conducted to determine the characteristics and
epidemiology of spinal trauma patients and explore
association between patient and injury
characteristics.

Materials and Methods

This prospective observational study was conducted
on 60 patients presenting to emergency department
with radiologically proven traumatic spinal cord
injury at a tertiary care hospital from July 2023 to
August 2024. Data was collected in the form of
detailed history, epidemiological profile, clinical
examination with relevant radiological examinations.
Patients were evaluated using AO classification of
spine fracture, ASIA grading and VAS score.
Neurosurgeon consultation was taken in view of
spine injury and patients were followed up for 3
months with conclusion of the study in November
2024.

Results

Table 1: Age and sex distribution with mode of
injury (n=60).
Age Group Males

(n=47)

Females

(n=13)

Total

(n=60)

Fall

fromheight

(n=40)

Road traffic

accident

(n=19)

<19 years 2 4 6 6 1

20–34 years 21 3 24 16 8

35–44 years 8 3 11 7 4

45–64 years 11 2 13 9 3

≥65 years 5 1 6 3 3

Mean (SD) 38.94

(15.64)

32.62

(16.42)

37.57

(15.91)

35.28 (11.89) 36.80 (16.16)

Out of 60 patients, 47 were males and 13 were
females.

Most common age group noted in our study was
between 20-34 years (n=24, 40%). Cervical and
dorsolumbar spine injuries were also most
commonly noted in this age group. Out of 47 males,
28 had FFH, 18 were involved in RTA and one
patient had fall of heavyweight.

12 females had FFH and one female was involved in
RTA. 11 out of 12 females had a history of fall at
home whereas 17 out of 28 males had an accidental
fall at workplace.

Table 2: Causes of fall from height (FFH)
(n=40).

Cause of FFH No. of Cases Percentage

Accidental (domestic/occupational) 34 85.0%

Electric shock 2 5.0%

Alcohol intoxication 2 5.0%

Other (medical) 2 5.0%

Majority of the incidences of fall took place at either
workplace or at home, constituting 85% of cases.

Table 3: Level of spinal injury (n=60).
Spinal Segment No. of Patients Percentage

Cervical (C1–C7) 13 21.7%

Upper dorsal (D1-D9) 5 8.3%

Dorso-lumbar (D10-L12) 36 60.0%

Lower lumbar (L3-L5) 6 10.0%

Sacral/Coccyx (S1-Coccyx) 0 0.0%

Majority of the cases had involvement of lower
dorsal and upper lumbar vertebrae signifying that
the weight bearing areas of spine suffer the most in
injury especially during FFH whereas Cervical
followed in terms of involvement with 13 cases
having this injury seen mostly in RTA.

Table 4: Comparison between AO fracture type
and ASIA grading

Fracture type AO Total

A B C D E

A 39 (65%) 7 0 5 4 23

B 6 (10%) 1 1 1 0 3

C 15 (25%) 10 0 4 0 1

TOTAL = 60 18 (30%) 1 (1.7%) 10 (16.7%) 4 (6.7%) 27 (45%)

The most common fracture as per AO classification
was type A seen in 65% patients but was most
commonly associated with ASIA - E grading
(neurologically preserved). Type C fractures seen in
25% cases had the maximum association with
Complete neurological deficit (n=10).
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Table 5: Comparison of mean radiological
indices at pre-op, post op and follow up period

VBCR = Vertebral Body Compression Ratio
AVH = Anterior Vertebral Height
PVH = Posterior Vertebral Height
AVBC = Average Vertebral Body Compression

MEAN Wedge

Angle

Cobb’s

Angle

VBCR =

AVH/PVH

AVBC (%) =

V2/[V1+

(V3)/2]

Operative

patients

Pre op 12.63 15.48 0.699 66.98 %

Post op 11.35 5.72 0.863 88.44 %

Follow up 11.37 8.86 0.846 87.67 %

Mean

Correction

1.26 6.62 0.147 20.68 %

Non

operative

patients

At

presentation

11.28 16.01 0.854 78.24

Follow

upafter 3

months

11.74 15.58 0.832 81.23

All the above mentioned radiological indices showed
a sharp improvement post surgical intervention
although the values still less after 3 months of
follow up as compared to the pre operative values.
This may be attributed to the shear force or load
that the vertebrae faces once the patients regain
complete mobility and increased contraction of
paraspinal muscles which increases the curvature of
spine.

Table 6: Visual Analogs Score
Operated Patients (n =

37)

Non Operated Patients (n

= 8)

Pre op/At

Presentation

5.72 5.5

At Discharge 3.2 3.6

Follow up 0.37 0.875

38 dorsal and lumbar spine fracture patients and 12
cervical spine fracture patients underwent surgery
(n=50) whereas 9 dorsolumbar fracture patients
and one cervical fracture patient were managed
conservatively (n=10). A total of 15 patients were
lost to follow up. In operated patients, the reduction
in VAS score after intervention was attributed to
reduction in the regional kyphotic angle and
increase in vertebral height measured through VBCR
and AVBC. In non-operated patients, the reduction
in VAS score with time was attributed to the fact
that these patients had less deformities and minor
complications.

Discussion

Traumatic spinal cord injury contributes significantly
to global health outcome related to trauma. Spinal
injuries frequently result from preventable factors
such as motor vehicle accidents, falls, sports
injuries etc. The data on worldwide and Indian
population and literature showed RTA to be the most
common cause as evident in studies conducted by
Kumar R et al(4), Adawi MM et al(5) and Hasler RM
et al(6) whereas Indian Literature showed fall from
height to be the most common mode as seen in
studies by Chhabra HS et al(7), Singh R et al(8),
Kumar S et al(9), Jain M et al(10) and Mittal S et
al(11). 67% (n=40) patients in our study had spinal
injury due to falls out of which 55% (n=22)
predominantly at homes.

Study done by Lohanathan A et al(12)
demonstrated that increase in height of fall
proportionately increased risk and severity for spine
injury whereas study done by Velmahos GC et
al(13) showed no relation of severity of injury with
height of fall. In our study, height at which fall
happened doesn't show any statistical significance
with severity of injury. Lumbar vertebrae was most
common segment injured in our patients due to FFH
which was similar to findings of studies by Chhabra
HS et al(7), Gururaj G(14) and Singh R et al(8).
Two-wheelers (84.2%) were most commonly
involved population in RTA in our study where
36.84% patients had cervical injury and 26.3% had
upper thoracic injuries. Research by Zhao QM et
al(15) also showed presence of more cervical and
thoracic injuries as compared to lumbar area
involvement in automobile accidents. 47 males and
13 females were affected with TSCI in our study
which is comparable with studies done by Chhabra
HS et al(7), Kumar S et al(9), Mittal S et al(11),
Algahtany M et al(16), Adawi MM et al(5), Zhao QM
et al(15) and Khare S et al(17) which showed 55-
85% males predominance and only 15-40 % female
involvement. In contrast, study done by Algahtany
M et al(16) recorded a higher female patient load
(58.3%) as large portion of the affected population
were elderly people which clearly illustrates the
aging phenomenon of spine fractures especially
among females.(18)

As per AO classification, Type A > Type C > Type B
were noted in our study which is in concordance
with studies conducted by Jain M et al(10), Mittal S
et al(11) and Adawi MM et al(5).
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Type A is the most common because during trauma
or fall an axial force greater than the forces a
vertebral body can tolerate is exerted onto the
vertebrae resulting in a compression fracture.(19)

25 % patients with partial neurological deficit in our
study showed improvement of atleast 1 grade in
follow up assessments. Whereas those with
complete neurological deficit (30%) and
neurologically preserved patients (45%) showed no
change in neurological status over time.

Radiological indices showed improvement after
surgical interventions where kyphotic angle
improved from 15.48° preoperatively to 5.72°
immediately post operatively with increase in value
to 8.86 at 3 months follow up. Average correction in
kyphotic angle ranged from 6° to 7° in studies by
Sallam AM et al(20), Alvine GF et al(21), Huang W
et al(22) and Sasso RC et al(23).

Mean VBCR improved from 0.699 pre operatively to
0.863 post operatively with mean correction of 0.15.
Mean correction ranged from 0.08 to 0.13 in studies
by Adawi MM et al(5) and Yung AW et al(24).

Mean VAS score in operated patients at the end of 3
month follow up was 0.37 and in non-operative
patients was 0.87. Significant improvement in VAS
score was noted after correction of kyphotic
deformity and Cobb’s angle. Siebenga J et al(25)
and Cecchinato R et al(26) studies showed similar
results in terms of comparison of VAS score where it
was comparatively less in operated patients.

Conclusion

Traumatic spinal cord injury predominantly affects
the young and economically productive population,
with falls and road traffic accidents being the major
causes. Fracture morphology and severity of the
injury significantly influence neurological and
functional outcomes.

Early surgical intervention with adequate deformity
correction improves pain and overall recovery, while
complications are more frequent in patients with
complete spinal cord injury. Improved awareness,
preventive safety measures and establishment of a
comprehensive national database are essential for
reducing the burden of traumatic spinal cord injuries
and improving patient care.

LIMITATIONS

The study was limited by a small sample size.
Duration of follow up was relatively short and some
patients were lost to follow up (n=15) as patients
reported to the tertiary care hospital from
neighbouring states and cities.

ETHICAL CONSIDERATIONS

A written informed consent was taken from every
patient after due information, discussion and
explanation to any doubts. The study was
undertaken after due approval from Institutional
Ethics Committee.
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