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ABSTRACT
Objective: Traumatic brain injury, often referred to as TBI, is considered as acute event similar to other injuries. After sustaining the
head injury One moment the person is normal and the minutes after life has changed suddenly. Trauma team mostly miss the diagnosis
of cervical spine injury (CSI) due to altered level of consciousness as a result of a traumatic brain injury (TBI).The objective of this study
was to determine the frequency of cervical spine injury in patients having moderate to severe head injury due to different types of trauma
at allied hospital Faisalabad.
Study Design: Cross sectional observational study
Place And Duration Of Study: Neurosurgery Department Allied Hospital Faisalabad from June 2019 to December 2019.
Methodology: A total of 491 patients were included in this study through surgical emergency by non-probability sampling. All the
patients selected are gone through X-Ray Cervical spine AP and Lat view, CT Cervical Spine, and MRI Cervical spine to evaluate for
cervical spine injury in patients having moderate to severe Head injury.
Results: A total of 491 patients were included in our study, out of which 368 (74.9%) were males and 123 (25.5%) were females. Age of
the patients ranged from 5-70 years with mean of 31.93.Out of the 491 patients 30(6.10%) were found to have cervical spine Injury.
Among these patients most common cause of injury was MVA 20(4.07%) whereas fall 04(0.83%) and others were 06 (1.2%).
Conclusion: In patients with dual diagnoses in a limited resources, survival rate is 45%; and older patients are at risk. Neurosurgeons
who are practicing in limited resources should keep this in mind with the hope of attaining better outcomes. The frequency of cervical
spine injury associated with moderate to severe head injury remain almost the same all over the world with minor differences.
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1.

INTRODUCTION:

Disruption in brain functioning resulting from unexpected,
intolerable, sudden application of trauma force - are relatively
common and often require specialized emergency care [1].
TBIs are usually described as either "head injury/contusion,"
"intracranial bleed" or "concussion"
There is a certain percentage of TBIs that never reach medical
care, hence, the overall rates for TBIs are likely
underreported.[2]
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The incidence of traumatic brain injury (TBI), in all age
groups, is postulated to be in the range of 20–30% (3). TBI
affects over 10 million people annually, leading to either
hospitalization or mortality (4). This is worst in low and third
world countries because of the presence of risk factors
associated with TBI like over burden roads ,dense population,
un licenced driving and severe congestion.
Pakistan is also a low-income country with 190 million
population, with a high rate of TBIs [5,6]. A road traffic injury
surveillance study (n>100,000) in Pakistan showed that nearly
a third of patients had a TBI, and almost 10% percent had
moderate to severe TBI. The diagnosis of cervical spine injury
(CSI) is very difficult in most of the patients with multiple
trauma and having an altered level of consciousness. It can lead
to a missed diagnosis of CSI. In 2000, the Eastern Association
for the Surgery of Trauma (EAST) recommended anterior and
lateral view cervical spine plain radiographs and computed
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tomography (CT) images should be done.[7] If X-rays and CT
images are normal, then dynamic flexion/extension lateral
cervical spine fluoroscopy should be done to rule out any
injury for a complete evaluation of the cervical spine.[7.]

Head injury in different types of trauma so the results of this
study will help us to properly evaluate the patients having
different types of trauma so that morbidity can be reduced.
2.

Increased risk of CSI in patients with TBIs has been
reported.[8] The reported incidence of CSI among patients
with TBI ranges from 1.7% to 8%.[9] Several factors which are
associated with CSI among patients with TBI include Age, GCS,
injury mechanism, thoracolumbosacral spine fracture, limb
fracture, facial fracture, and hypotension.

METHODOLOGY

This observational cross- sectional study was conducted in the
department of Neurosurgery Allied Hospital Faisalabad,
Faisalabad medical University from 1st January2019 to 30th
June 2019. A total of 491 patients included in this study by nonprobability sampling .All patients with moderate to severe
Head injury above age 5 were included in this study after
taking informed consent. Patients having previous cervical
spine pathology were excluded from the study.

The frequency of missed injuries reported in the cervical spine
varies from 4% to 30%.[10,] The most common reason for
missed spinal injuries is an inadequate radiographic
examination and poor transportation system.[11] Most
common injuries which are commonly missed include
odontoid, teardrop, facet and hangman's fractures.[12]. When
injuries are missed on initial assessment, a delay in diagnosis
occurs that increases the morbidity and progressive instability
and neurologic deterioration It is clear that a systematic
approach to the evaluation of suspected cervical spine injuries
is important to avoid these pitfalls.

Patients were recruited from Emergency department Allied
hospital Faisalabad and then shifted to Neurosurgery
Department Allied Hospital Faisalabad after getting their XRays cervical spine ,CT Cervical Spine and MRI cervical Spine
.Patients having GCS less than 13 and greater than 8 were
included in moderate head injury while having less than 8 and
greater than 3 were included in Severe head Injury .Mode of
Head Injury were due to MVA, History of fall more than 5 Meter
and Assault were also included.

The cervical spine injuries are mostly noted between C4 to C6
level because the cervical canal is narrowest at this level. The
commonest CSI is dislocation of C5 and C6 vertebra 36%
,followed by C6 and C7, 29 % and about 20% of patients
presented with complete cervical cord transaction.

3. RESULTS
A total of 491 patients were included in our study, out of which
368 (74.9%) were males and 123 (25.5%) were females. Age
of the patients ranged from 5-70 years with mean of
31.93.Distribution of patients in different age groups is
tabulated. Age and gender distribution as.

The objective of this study was to determine the frequency of
cervical spine injury in patients having moderate to severe

Table: 01
Age

Males

Females

Numbers

%

Numbers

%

<20

137

27.90

45

9.16

21-40

119

24.23

50

10.1

>40

112

22.81

28

22.76

Out of the 491 patients 30(6.10%) were found to have cervical
spine Injury. Among these patients most common cause of
injury was MVA 20(4.07%) whereas fall 04(0.81%) and others
were 06 (1.20%).Head injury after fall from height was mostly
below 20 years of age accounting for 48 (54.54%) cases. In age

group 21-40 years ,22 (25%) and above 40 years ,18 (20.45%).
Head injury due to MVA below 20 years of age accounting for
110 (29.17%), age group between 21-40 years, 160 (42.44%)
,and above 40 years of age 107 (28.38%).

Table :02
AGE

No. of Patients due to Fall

PERCENTAGE

PERCENTAGE

54%
25%

No. of Patients due to
MVA
110
160

<20
20-40

48
22

>40

18

20.45%

107

28.38%
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A total of 159(32.38%) were found to have severe head injury
having GCS less than 08 out of which 12(13.83%) had cervical
spine injury. In rest of 332(67.61%) patients with moderate
head injury having GCS between 9-13 had cervical spine injury
in 18 (5.42%) patients.

As for cervical spine injury among different age groups is
concerned ,below 20 years the frequency of cervical spine
injury were 06 (3.29%) out of 182(37.6%), between 21-40
years cervical spine injury were 14(9.46%) out of 169 (34.3%)
and above 40 years the cervical spine injury were 10(7.14%
)out of 140(45.57%).

Table :03
Age

No. of Patients
<20
20-40
>40

4.

Percentage

182
169
140

Cervical Spine Injury

37.6%
34.3%
45.57%

DISCUSSION

Traumatic brain injury (TBI) occurs when a trauma causes the
brain to move rapidly within the skull, leading to damage. If the
head makes a direct contact with an object it is called impact
and second is nonimpact force such as blast waves or rapid
acceleration and deceleration forces. In US every 15 seconds a
TBI occurs, generating 1.7 million new head injury victims per
year. These trauma incidents are responsible for more than
50,000 deaths, leaving 80,000 individuals with permanent
disabilities and cost more than US$77 billion on average per
year [13]. The frequency of TBI is currently higher than that of
any other diseases. The magnitude of the TBI, Injury severity,
type and location, and the individual’s age and gender, all make
TBI unique brain pathologies, meaning that no two TBIs are the
same. Age and injury severity are particularly two important
factors determining outcome. Falls (35%) and MVA (17%) are
the leading causes of moderate to severe TBI in the US [13].
whereas our study showed that fall (17.92%) and MVA
(76.78%) are the leading cause of moderate to severe TBI in
Allied Hospital Faisalabad. vehicle accidents to be the most
common mechanism of injury leading to cervical spine injury
in our study which is almost according to Robertson et al [14].
The incidence of sport-related concussions is estimated to be
130,000 per year among children 5-18 years of age [15].
Among active military personnel, blast injury is the most
common cause of TBI [16].
Severity of TBI is categorized based on the Glasgow Coma Scale
(GCS) as patients having GCS less than 13 and more than 8 are
moderate head injury and those having GCS less than 8 and
greater than 3 are considered severe head injury.
Kamp et al reported that moderate and severe head injuries
were almost equal in occurrence, whereas in our study showed
that most of the patients had moderate head injury is 364
(74.14%) and severe head injuries were 127 (26.0%).[17]
It is further noted that head injury associated cervical spine
injury is directly proportional to the frequency and severity of
the head injury and our study shows that cervical injury with
head injury is more in severe head injuries as according to

06
14
10

Percentage
3.29%
9.46%
7.14%

Paiva et al,[18] . According to Langston et al the incidence of
cervical injuries with head injuries are up to 5.3%, which is
almost equivalent to our study 6.1%[19]. The incidence of
cervical injury in male and female patients in our study are
found to be almost same as described by Paiva et al, i.e., male
7% and females 8.9%.
The frequency of cervical spine injury associated with head
injury remain almost the same all over the world with minor
differences in percentages. Some variations exist that we have
observed in our study as compared to other studies which are
due to the geographical variations, quality of life, working
environment and social factors. This region is notorious for
cervical injuries associated with different types of trauma for
example fall, and RTAs etc.
Cervical injury association with age is more interesting
because the study of the Kreykes et al has found that the
incidence of Cervical injury for age group in children (which is
up to 19 years is 1–4%, which is near to our study, i.e.,
2.7%)[20]. Between age 21-40 years the incidence of cervical
spine injury by Dryden et al which is almost equal to our
study(4.7%)[21].Similarly, between age 40 years and above,
our study shows cervical injury of 10 (7.1%) which is closer to
Paiva et al, i.e., 5.3%.We also found in our study that ages
between 20-40 years, to be more strongly associated with an
increased risk of cervical spine injury which is according to
Mahnaz et al.[22]
Motor vehicle accidents to be the most common mechanism of
injury leading to cervical spine injury in our study which is
almost according to Heidari et al.[23].
5.

CONCLUSION

The frequency of cervical spine injury associated with
moderate to severe head injury remain the same in all over the
world with minor differences in percentages that we have
observed in our study. Cervical spine injury is directly
proportional to the severity of head injury. It is very important
to improve our healthcare system so that we can properly
evaluate, transport and manage the trauma patients keeping in
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mind the strong association of severe head injury with cervical
spinal injury.
6.
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