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Introduction

Trauma patients constitute an important subgroup that

come to our emergency department. As per advanced trau-

ma life support protocols (ATLS), all of these patients

undergo a series of X-rays to detect trauma, which includes

a cervical spine X-ray (cross-table), a chest X-ray, and a

pelvis X-ray regardless of their clinical condition. Most of

the time these X-rays do not yield any findings if the clini-

cal exam is not significant. In addition to this, X-rays are

criticized for being expansive and exposing patients to

unnecessary radiation. Although the use of cervical spine

X-rays is considered important in patients demonstrating

signs and symptoms of cervical spine injury because these

clinical findings are a reliable indicator of cervical spine

injury [1], the same cannot be said about patients who are

asymptomatic.
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SSttuuddyy DDeessiiggnn:: Observational, case series.

PPuurrppoossee:: To determine the sensitivity and specificity of clinical judgment as compared to the use of X-ray images in detect-

ing cervical spine injuries in trauma patients presenting in the emergency department of Aga Khan University Hospital,

Karachi.

OOvveerrvviieeww ooff LLiitteerraattuurree:: Cross-table cervical spine views are important in patients with signs and symptoms relating to cer-

vical spine, but asymptomatic patients constitute a different subgroup. Accuracy of clinical examination in these patients

has not been subjected to scrutiny.

MMeetthhooddss:: All patients with blunt trauma who presented to the emergency department and underwent cross-table X-rays as

part of their trauma workup were included. The X-rays were read by a radiologist not aware of the history of the patients.

We recorded demographic data along with mechanism of injury, associated neck signs or symptoms whether present or not,

cervical spine range of motion, associated injuries and X-ray findings. The history and examination were carried out by the

on-call neurosurgery team member. The sensitivity and specificity along with negative and positive predictive value of the

clinical examination were calculated. Data were analyzed using SPSS ver. 16.0. 

RReessuullttss:: Of 50 patients with positive signs and symptoms, 4 (8%) had positive X-rays while only 1 out of 324 (0.3%) with

no associated signs and symptoms had positive X-ray findings.

CCoonncclluussiioonnss:: The clinical examination is 80% sensitive and 73.98% specific in detecting true cervical spine injuries as com-

pared to C-spine X-rays in alert and awake patients with blunt trauma. 
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The prevalence of cervical spine injuries is increasing [2],

which may be due to increased awareness and refinements

in diagnostic tools. Safe and effective clearance of these

cases demands vigilance on the part of the clinician [3].

Cervical spine injury is relatively rare, occurring in only 2%

to 3% of patients with blunt trauma who undergo imaging

studies. Evaluation of cervical spine injuries should begin in

the emergency department and involve multispecialties for

optimum care. Knowing which patients are at highest risk

for injuries will undoubtedly influence decisions on how

aggressively to pursue a potential cervical spine injury.

Implementation of such guidelines will decrease time to

cervical spine clearance and decrease the incidence of

missed injuries [4]. There has been a controversy regarding

the utility of cross-table cervical spine X-rays in awake and

alert blunt trauma patients with no associated neck symp-

toms and no signs and no associated neurological deficits

[5], despite evidence that such X-rays are usually not neces-

sary. This is especially important in the setting of a third

world country where resources are already stretched to the

limit. Our aim was to assess the utility of cross-table radiog-

raphy in this patient population so as to rationalize its use in

trauma victims presenting at the emergency department,

focusing more on the clinical examination. In recently pub-

lished guidelines [6] it was recommended that patients with

no distracting injury and with no neck pain or tenderness,

and who have full range of motion and have no neurological

deficits, should be cleared on clinical examination.

Materials and Methods

All patients who presented at the emergency department

following blunt trauma, regardless of the nature of the trau-

ma were included in the study. The study was conducted

after the approval of the hospital`s ethics committee. It was

conducted under waiver of consent, since it involved only

collection of data. Patients of all ages and both sexes were

included in the study.

Patients who (1) showed neurological deficits (because

these patients routinely require cervical spine X-rays) or (2)

were less than 8 years of age (because the ossification of

bones is not complete before that age and X-rays are hard to

interpret), or (3) had severe arthritic changes (these changes

make evaluation of cervical spine X-rays difficult) were

excluded from the study. Those patients whose cervical

spine views were inadequate were also excluded (inade-

quate X-rays were defined as X-rays that provided exposure

less than cervicodorsal junction. In addition, if the exposure

was poor in terms of visualization of the vertebra, the X-

rays were considered inadequate. Patients with schiwora or

those elderly patients who showed signs and symptoms of

central cord syndrome were also excluded. All demographic

data including age and sex were recorded. We recorded the

mechanism of injury, the associated injuries, the clinical

findings relevant to the cervical spine, including neck pain

and tenderness or range of motion of cervical spine and X-

rays findings. The history taking and examination were

done by the on-call neurosurgery team member. All patients

underwent cross table cervical spine X-rays. The sensitivity

and specificity of the clinical examination in detecting cer-

vical spine injury was calculated using a 2 × 2 contingency

table. The negative and positive predictive value of the clin-

ical examination was calculated. Results were tabulated

using SPSS ver. 16.0 (SPSS Inc., Chicago, IL, USA).

Results

Our patient population consisted of 374 patients. A

majority of them 313 (83.7%) were males. Of the 374, 232

(62.1%) less than or equal to 35 years of age while 142

(37.8%) 35 years of age or older. Most 300 (79.72%) were

victims of road traffic accidents. Signs and symptoms that

were assessed included neck pain, tenderness, and cervical

range of motion. Of the 374, 100 (27.0%) had neck symp-

toms , while the majority, 274 (72.97%), had no neck symp-

toms. All patients regardless of their neck signs/symptoms

underwent X-ray cervical spine cross-table views, as per

our trauma protocol.

Amongst the 374 patients in our series, only 5 (1.33%)

had positive cross-table cervical spine X-rays. Of the 100

patients with neck signs/symptoms, 4 (4%) had positive cer-

vical spine X-rays for fractures. Amongst the 273 patients

with no neck signs/symptoms, only 1 (0.366%) had positive

cross table cervical spine X-rays. Of the 374, 207 (55.4%)

had associated injuries, which included craniofacial injury

(105, 28.3%), distracted by others (85, 22.9%), torso and

limb injuries (15, 4.05%). Of the 374 patients, 166

(44.59%) had no associated injuries. 

The descriptions of the cervical spine injuries were as fol-

lows: one patient had C5/6 listhesis, one had a C3 fracture,

two had C6/7 traumatic listhesis, and a patient who had no

neck symptoms/signs had a C2 fracture involving both lat-

eral masses. Most of the patients who had road traffic acci-

dents or who were injured in a fall had associated neck
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symptoms/signs. Only one patient with positive X-ray find-

ings had associated injuries but no neck signs/symptoms.

His associated injuries were pelvic fractures and lung contu-

sions. Three of the 5 patients who had positive X-rays pre-

sented with a history of a road traffic accident, while two

had a fall. Interestingly, the one individual who had no neck

signs but had positive cervical spine X-rays had a road traf-

fic accident. Although he had no neck signs he had associat-

ed injuries, which included lung contusions and pelvic frac-

tures (Table 1). None of these patients needed any surgical

intervention for their spinal fractures. The sensitivity and

specificity of the clinical examination were 80% and

73.98% respectively (Table 2). The positive predictive

value of the clinical examination was 20% and the negative

predictive value was 98.1% (Table 2). The relevant descrip-

tive statistics are given in Table 3. 

Discussion

Cervical spine injuries are a major cause of morbidity and

mortality following blunt trauma. Cervical spine clearance

constitutes an important part of the management of trauma

patients. But the contradictory literature makes it very diffi-

cult for a health care professional to choose the most appro-

priate clearance plan [7]. Before the advent of computed

tomography (CT) scans, X-rays were considered the investi-

gational method of choice for all those patients who needed

clearance of the cervical spine [8]. But, as CT scan quality

and availability improved, it started replacing cross table

views [8] .

The fear of missing a cervical spine injury, which could

have devastating consequences, has led to the indiscrimi-

nate use of cervical spine X-rays. As part of ATLS, all

patients undergo a trauma series of X-rays, which include a

cervical spine X-ray (cross-table), a chest X-ray chest, and a

pelvis X-ray regardless of their clinical condition. Most of

the time these X-rays do not yield any findings in patients

with no clinical evidence of cervical spine injury. These X-

rays are criticized for being expansive and exposing patients

to unnecessary radiation. Moreover, it not only adds to the

patients' discomfort, but also, requires the mobilization of

resources that at times can put too much burden on the

already stretched resources of radiology departments. Some

have argued [9] that the clinical examination on its own

cannot be used reliably to clear the cervical spine in patients

who have no cervical spine signs/symptoms, who are not
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Table 1. Patients with positive X-ray findings 

Age/Sex (yr) Mechanism X-ray findings Neck symptoms/Signs Associated injuries

27/M Rta C5/6 listhesis +ve -ve
45/M Rta C2 fracture involving both lateral masses -ve Pelvic injuries, lung contusions
55/M Fall C3 facture +ve -ve
54/M Rta C6/7 listhesis +ve -ve
55/M Fall C6/7 listhesis +ve -ve

M: Male, Rta: Road traffic accident, +ve: Positive clinical signs/symptoms, -ve: Negative clinical signs/symptoms.

Table 2. 2×2 Contingency table for calculation of sensitivity and specificity 

X-rays positive for fractures X-rays negative for fractures Total

Neck pain/Tenderness present 4 096 100
Neck pain/Tenderness absent 1 273 274
Total 5 369 374

Table 3. Relevant  disccrptive statistics (n = 374)

Characteristics No.

Male 0000313
Female 0000061
Age (mean ± SD) 032.36 ± 14.03 (14-54)
Mechanism

Rta 0000300
Fall 0000054
Others 0000020

Clinical findings
Clinical findings present 0000100
Clinical findings absent 0000274

X-ray findings
X-ray findings present 0000005
X-ray findings absent 0000369

SD:  Standard deviation, Rta: Road traffic accident.



intoxicated, and who have no distracting injuries.

Although nowadays CT scans are frequently utilized as a

diagnostic tool for cervical spine clearance, in a third world

country like ours (Pakistan), where a large number of

patients belong to low socioeconomic groups, and the

health budget does not allow much expenditure for diagnos-

tics, cervical spine X-rays constitute an important part of

the neurosurgeon's armamentarium [10]. Even in our setups,

CT scans may still be an important tool in those patients

who have a very high suspicion level of cervical injury or

are obtunded or non-cooperative [11]. At present there is

insufficient data to suggest the routine use of CT scans in

patients who have a low likelihood of having cervical spine

trauma and cervical spine X-rays may still be important in

these patients [11].

Cervical spine injuries are a part of craniofacial trauma

and usually do not occur in isolation. In an article by Beirne

et al. [12], this association was explored and it was found

that patients with craniofacial trauma may have associated

cervical spine injuries. Similar observations were made by

Merritt and Williams [13]. It is well known that 3 views for

C-spine clearance are more useful than a single view for

clearance. In a comparative study, comparing a single cervi-

cal spine view with a 3-view radiographic screening, it was

concluded by West et al. [14] that 3 views were better than

a single view, in terms of detecting cervical spine injuries.

There has been a controversy regarding the utility of

cross-table cervical spine X-rays in awake and alert blunt

trauma patients with no associated neck symptoms and

signs and no associated neurological deficits. Recently the

eastern association of spinal trauma [5] has put forward a

protocol which states that patients who have no neck signs

or symptoms, are not intoxicated, and have no neurological

deficits, can be safely cleared for cervical injury without

subjecting them to cervical spine X-rays. This protocol is

criticized because if a cervical spine injury is missed, then

the cost may be devastating both for the patient and the

clinician. This fear has even prompted the use of CT scans

of the cervical spine for cervical spine clearance. However,

in a third world country like ours, cost effectiveness is a

major concern both for the clinicians and the patient`s fami-

ly. 

In a series done prospectively by Valmahos et al. [15]

who looked at 549 patients, the authors concluded that

where there was no clinical evidence of cervical spine

injury, none had positive X-rays. In another study, Ersoy et

al. [16] retrospectively reviewed 267 patients. It was con-

cluded patients who had no local signs in the cervical spine,

or neurological deficits, or distraction injuries, and who

were not intoxicated and were awake and alert, could be

safely screened clinically. The same conclusion was drawn

in recently published guidelines by the eastern association

for the surgery of trauma. In the year 2000, The National

Emergency X-Radiography Utilization Study Group [17],

published a study that was done prospectively. It was an

observational study involving 21 centers in the United

States. More than 34,000 patients were included. Of the

34,000, only 818 patients had cervical spine injury, and

99% (all but 8 of the 818) were identified using a clinical

examination based on following factors: non-tender posteri-

or midline cervical spine, no focal neurological deficit, nor-

mal level of alertness, no evidence of intoxication and no

obvious distraction injury. Only 2 of the 8 patients were

considered significant. Based on these results, the conclu-

sion was drawn that patients without the above mentioned

clinical findings can be safely excluded from the cervical

spine X-ray protocol. The effectiveness of this protocol has

not only been tested in adults but it is also equally effective

in children [18].

Gonzalez et al. [19] performed a prospective evaluation

of 2,176 consecutive trauma patients, of whom 33 (1.6%)

had a cervical spine injury. Of the 33 cervical spine

injuries, only 3 had negative clinical examinations. These 3

patients were found to have a C2 spinous process fracture

and C6-C7 body fractures, and a C1 lamina fracture along

with C6-C7 body fractures. It was concluded that the clini-

cal examination of the neck could reliably rule out signifi-

cant cervical spine injury in the awake and alert blunt trau-

ma patient.

Our study also supports the notion that most of our

patients who had cervical spine injuries also had neck find-

ings, and patients who had no clinical findings also have

negative X-rays.  However, it must be remembered that cer-

vical spine X-rays may still miss injuries [20] due to inade-

quate exposure [21] and this must be balanced against the

utility and cost of CT scans.   

Conclusions

The clinical examination is 80% sensitive and 73.98%

specific in detecting true cervical spine injuries as compared

to C-spine X-rays in alert and awake patients with blunt

trauma. 
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