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Abstract

Background The concept of distracting pain (DP) is a

controversial subjective confounder that often impedes the

efficient and timely clearance of the cervical spine

(C-spine). This study attempted to define DP more objec-

tively and assess its true potential to mask the presence of

C-spine injury. It also evaluated reliability and safety of

clinical judgment in discounting the significance of pain

peripheral to the neck (PP).

Methods This prospective study included patients with a

Glasgow Coma Score C14 at a level I trauma center pre-

senting in a C-spine collar. Demographics, mechanism of

injury, severity and location of all pain, and C-spine

imaging data were obtained. Patient and examiner per-

ception of DP were ascertained using the Verbal Numerical

Rating Scale (VNRS) along with the examiner’s clinical

opinion as to the presence of a fracture.

Results A total of 160 patients were studied: 65 % male,

mean age 39 years, and 44 % presenting after a motor

vehicle crash. In all, 16 % complained of neck pain (NP)

and 82 % of PP. There were 134 patients without NP, 110

of whom (82 %) had PP. The mean VNRS in patients with

no NP was 4.2; in patients with NP it was 4.8. When

examined, 14 patients without NP exhibited posterior cer-

vical tenderness, one of whom had a fracture (7 %). Of the

patients with PP, 10 % stated it was DP. The mean VNRS

described as DP by all patients was 7.5 but by clinician 6.5.

VNRS described as not DP was 4.8 for both patients and

clinicians. Overall, 8 of the 160 patients (5 %) had con-

firmed C-spine injuries. Regardless of NP or PP and its

potentially distracting nature, clinicians believed no frac-

ture was present in 95 % of all cases. Clinical impression

was 98 % accurate. For patients with NP, clinical impres-

sion had a 91 % negative predictive value (NPV) and a

100 % a positive predictive value (PPV). In those without

NP, the NPV was 99 % and the PPV 25 %.

Conclusions The concept of DP is subjective and unre-

liable as a method to mitigate missed C-spine injuries. If it

is to be considered for use, DP should be defined as VNRS

C5. Reliance on clinical impressions regardless of the

presence or absence of NP or PP, distracting or otherwise,

is accurate and safe.

Introduction

The concept of distracting pain (DP) is a controversial,

subjective confounder that often impedes the efficient and

timely clearance of the cervical spine in multiply injured

patients. In the setting of trauma, DP is a contraindication

to removing a cervical spine collar and an indication for

imaging the cervical spine.

The inability to feel pain or a reduction of pain per-

ception in one region of the body because of the presence
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of pain in another region has been studied in detail

throughout the past decades. This phenomenon of pain

inhibition has been called diffuse noxious inhibitory con-

trol (DNIC), which acts on dorsal horn convergent neurons

[1]. Parsons and Goetzl [2] demonstrated that induced pain

of short duration produces long-lasting analgesic affects in

normal human subjects. Since that publication, a number of

studies have explored the mechanisms of distracting pain

and have demonstrated that peripheral injuries prevent the

perception of neck pain by either inhibition of neuronal

transmission or counterirritation. Reinhardt et al. [3] and

Bouharssira et al. [4], in separate studies. demonstrated that

counterirritation masks perception of cervical spine pain in

humans.

Given the risk of occult spine injury, the current stan-

dard of care in the presence of distracting pain is to con-

tinue spinal immobilization, generally using a cervical

collar, until injury to the bony cervical spine and ligaments

can be definitively discounted. In theory, this seems to be a

logical approach, but currently there is no precise definition

of DP. Therefore, in the clinical setting, DP becomes a

subjective, ill-defined variant within the accepted standard

of care. Current practices generally mandate some form of

imaging or delay in collar removal until the DP is no longer

a factor. This often results in unnecessary irradiation,

unnecessary costs, prolonged time to collar removal and

the precipitation of pressure ulcers, increased risk of

aspiration, and difficulty achieving endotracheal intubation

when indicated.

The most widely cited studies providing guidelines for

cervical spine clearance that include DP as a clearance

criterion are the National Emergency X-radiography Uti-

lization Study (NEXUS) and the Canadian C-spine Rule

(CCR) [5–7]. NEXUS, a national, multicentered prospec-

tive study that included more than 34,000 patients, defined

distracting injury as any of the following: a long-bone

fracture; visceral injury requiring surgical consultation;

large laceration; degloving or crush injury; large burns; any

other injury producing acute functional impairment.

The CCR was a prospective cohort study across 10

Canadian emergency departments that included more than

8,000 patients. The CCR defined DP as: other injuries, such

as fractures, that are so severely painful that neck exami-

nation is unreliable.

These definitions, particularly those promulgated by the

CCR, continue to be rather vague and subjective.

The purpose of this study was to explore the concept of

DP and define it more objectively, seeking to increase its

effectiveness as a criterion for identifying patients who

might be at a higher risk for cervical spine injury despite

being nontender on examination. The study also evaluated

the safety and reliability of clinical judgment in cervical

spine clearance and assessed the influence of patient blood

alcohol level in the evaluation of DP to provide a more

complete framework in which clinicians can assess cervical

spine status.

Methods

This was a prospective, observational study utilizing a

convenience sample of patients treated at a level I trauma

center by the trauma service over a 9-month period. Our

institutional review board approved the study. Inclusion

criteria were as follows: patients presenting in a cervical

spine immobilization collar; Glasgow Coma Scale score

(GCS) of 14 or 15; C8 years of age; blunt or penetrating

injury peripheral to the neck. Patients who were intubated

in the emergency department or prior to arrival and patients

who had received analgesia prior to cervical spine evalu-

ation were excluded. Data elements collected were the

patient’s sex, the mechanism of injury, GCS, severity and

location of pain, and information on cervical spine imaging

when obtained. Results of the blood alcohol level (BAL)

and urinary drug screen (UDS) were also catalogued when

obtained.

The presence of neck pain and/or tenderness on exam-

ination was determined through patient query by the

examiner. The presence of pain or tenderness at locations

remote from the neck was ascertained in the same manner.

The examiner asked the patients if they considered other

injuries or pain remote from the neck as distracting to the

neck examination. Severity of pain was determined using

the Verbal Numerical Rating Scale (VNRS) for pain in

each area of the body examined. VNRS is a tool that is

frequently used in the emergency department setting [8],

The patient is asked to rate their pain verbally on a

numerical scale of 0–10. The VNRS has been shown to

correlate well with the Verbal Analog Scale (VAS), which

is used more commonly for research purposes [9].

Finally, examiners were asked to render an opinion

regarding whether they believed there were distracting

injuries or pain present in the patient regardless of the

patient’s report and if they would have cleared the cervical

spine except for ‘‘distracting’’ pain only. Prior to any

imaging, the examiner was also queried as to whether

he/she thought that a cervical spine injury was present

based on the history and physical examination. An

attending trauma surgeon or a postgraduate year 4 (PGY 4)

surgical resident performed all the evaluations.

All patients were treated according to the Advanced

Trauma Life Support (ATLS) and the Eastern Association

for the Surgery of Trauma (EAST) cervical spine practice

management guidelines [10, 11]. Patients underwent cer-

vical spine imaging and subsequent clearance as indicated

by the current standard of care. The study did not influence
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any management decisions. Data on eligible patients were

collected on a standardized collection form (Fig. 1).

Descriptive statistics were applied, and the kappa statistic

[12] was used to assess agreement between patients and

clinicians regarding interpretation of pain as distracting.

Results

A total of 160 patients were entered into the study; 65 %

were male, and the mean age was 39 years. Most com-

monly (44 %) they presented after a motor vehicle colli-

sion, followed by 22 % appearing after a fall. In all, 13 %

of the patients were \18 years of age, five were between

8 and 10 years, old, 9 were between 11 and 14 years, and 7

were between 15 and 17 years.

In total, 26 patients (16 %) complained of neck pain

(NP), and 131 (82 %) complained of pain peripheral to the

neck (PP) (Fig. 2). There were 134 patients who reported

no NP, and 110 of them (82 %) had PP. There were 13

patients without complaints of neck pain who upon

examination exhibited neck tenderness. None of these

patients was diagnosed with a fracture.

In the neck pain group (26 patients), 8 had distracting

peripheral pain (four cases reported by the physician only,

one reported by the patient only, three reported by both

patient and physician). In the group without neck pain (134

patients), 18 had distracting peripheral pain (nine physician

reported, six patient reported, three reported by both patient

and physician).

The mean overall VNRS for patients complaining of any

pain was 4.3. For patients with neck pain, the mean overall

VNRS was 4.8, versus 4.2 in patients without neck pain.

For patients with peripheral pain, the mean overall VNRS

was 5.

The physician perceived peripheral pain was not dis-

tracting in 83 % of cases; and 90 % of patients reported

their pain as not distracting. The mean VNRS that was

Fig. 1 Data collection tool
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described as not distracting was 4.8 for both patients and

clinicians. Overall, 10 % of all patients with peripheral

pain stated that it was distracting in nature. The mean

VNRS described as DP by all patients was 7.5. The phy-

sician believed the patient had a distracting painful injury

in 17 % of cases. The mean VNRS for pain considered to

be distracting to the patient by the examining clinician was

6.5 (j = 0.18). In cases where peripheral pain was per-

ceived as distracting by the patient, there was no clear

pattern identified that suggested predominance of upper

torso or extremity over lower body regions farther from the

neck (Table 1).

Overall, 8 of the 160 patients (5 %) were diagnosed with

injuries to the cervical spine and/or spinal cord (Table 2).

One patient presented with a clinical central cord syndrome

and was ultimately classified as having spinal cord injury

without acute radiographic abnormality (SCIWORA). Of

these eight patients, two had no neck pain but did complain

of peripheral pain. The location of peripheral pain in these

patients was the upper extremity and lower extremity for

one patient and the pelvis/hip for the other.

For the two patients with cervical spine injury who had

peripheral pain but no neck pain, the reported VNRS values

were 3 and 7, respectively (mean 5). In the cases where

VNRS was 7, the examiner believed pain would be dis-

tracting, but the patient did not.

For the patient in whom the VNRS was 3, neither

examiner nor patient believed the pain was distracting.

This patient had the collar removed in the emergency

department, but computed tomography (CT) of the abdo-

men revealed a T12 pedicle and L5 transverse process

fracture. This prompted CT scans of the cervical spine,

which identified a C2 fracture. The cervical collar was

reapplied, and there were no neurologic sequelae of this

delay in diagnosis.

Among the patients who had self-described or physi-

cian-determined DP, 11 % had an identified cervical spine

fracture. Peripheral pain was cited as a deterrent to clearing

the cervical spine in 21 % of patients without neck pain.

The examiners believed they could safely clear the cervical

spine clinically without imaging in the face of peripheral

pain were it not for a protocol prohibiting clearance in

48 % of cases with peripheral pain. In none of these

patients was a fracture identified.

For the entire sample, regardless of complaints of neck

pain or peripheral pain and its potentially distracting nat-

ure, clinicians believed that no fracture was present in

95 % of all cases. That clinical impression was 98 %

accurate. Considering only patients with complaints of

Study Flow Chart 

160 patients studied

26 with neck pain 134 without neck pain

110 with other pain 24 without other pain

2 with c-spine injuries
2% incidence
25% of all fx

6 with c-spine injuries
23% incidence
75% of all fx

1 with midline 
tenderness and 

neurological symptoms

1 with no midline tenderness
Neither physician or patient DP 

(0.6% undiagnosed)

0 with c-spine injuries

Fig. 2 Study flow chart. c-spine cervical spine, fx fractures, DP distracting pain

Table 1 Distribution of

peripheral pain perceived to be

distracting by patients (n = 13)

a Patients may report that more

than one body area has

distracting pain

Body areaa %

Head 15

Thorax 0

Abdomen 39

Back 8

Pelvis/hip 8

Upper extremity 15

Lower extremity 15
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neck pain, the clinical impression achieved a 91 % nega-

tive predictive value (NPV) and a 100 % positive predic-

tive value (PPV). In patients without neck pain, the NPV of

clinical impression was 99 % and the PPV was 25 %.

Of the 160 patients in the sample, 33 (21 %) were

considered clinically intoxicated or had a documented BAL

of [0.08. All patients had a GCS of 14 or 15 as per the

inclusion criterion. Of these 33 patients, 27 denied neck

pain and did not have posterior cervical midline tenderness.

Ten of these 27 patients, 10 were cleared clinically without

imaging; 5 of the 10 were cleared in the emergency

department, and 5 were cleared after admission. CT scans

of the cervical spine were obtained in 14, one underwent

the standard three views of the cervical spine on plain

imaging and 2 underwent both plain imaging and CT scans

of the spine. No cervical spine injuries were identified in

these 33 patients.

Discussion

Issues related to cervical spine clearance and concern over

the potential for missed injury remain at the forefront of

trauma care controversies. The consequences of missed

injury are not trivial, and therefore practices err on the side

of conservatism. Davis et al. reported a rate of delayed or

missed cervical spine injury approaching 5 %, with 29 %

of these patients developing permanent sequelae as a result

of these delays [13]. It has also been reported that 10–25 %

of posttraumatic paralysis is iatrogenic [14]. The most

commonly cited factors associated with delayed or missed

injuries are lack of the appropriate index of suspicion or

inadequate imaging [15–17].

On the other hand, clinical and financial consequences of

an overly conservative clearance policy are not insignificant.

Early removal of cervical collars used for immobilization

has been shown to be associated with a decreased incidence

of collar-related pressure ulceration, decreased intracranial

pressure, fewer ventilator days, decreased intensive care unit

length of stay, decreased overall hospital stay, and decreased

incidence of delirium and pneumonia [11]. Application of

cervical collars during the prehospital phase of care has been

associated with higher mortality among penetrating trauma

cases [18]. Although specifically aimed at prehospital care,

these findings can more than likely be extrapolated to

hospital care as well.

In one study of cervical spine clearance screening cri-

teria, DP, in the absence of any other indication, accounted

for approximately 30 % of all cervical spine images

obtained [19]. Only up to 10 % of radiographs obtained for

cervical spine clearance are abnormal [20, 21]. Whether

these radiographic abnormalities are clinically significant is

not clear. These low-yield diagnostic tests, however, add to

the cost of care—and to radiation exposure—with little

return on the investment. The late effects of excess radia-

tion exposure are now being recognized and are increas-

ingly of concern as a serious health risk [22, 23].

Distracting pain continues to be a criterion that is per-

vasively used throughout trauma centers and emergency

departments as an indication for imaging and a contrain-

dication for clinical clearance alone. NEXUS, CCR, ATLS,

and the EAST practice management guidelines advocate

that DP be considered in the clearance algorithm but fail to

define it discretely. Pointing to the high degree of vari-

ability based on a perception that is subjective and exam-

iner-dependent, Grossman et al. [24] found little consensus

Table 2 Characteristics of seven radiographically demonstrated cervical spine vertebral column injuries

Level Injury Stable Neck

pain

Neck

tenderness

Distracting pain Overall

VAS

Other findings Clinical judgment

Examiner Patient

C3/4 Disk bulging with

severe canal stenosis

– No Yes Yes No 7 Bilateral UE

weakness,

Rt LE pain

CSI Not clear

C2 Rt lateral mass fx Yes Yes Yes No No 8 – CSI Not clear

C6/7 Rt lateral mass,facet

fx with subluxation

No Yes Yes No No 8 Rt UE weakness CSI Not clear

C6 Lt lateral mass fx Yes Yes Yes Yes No 3 – CSI Not clear

C2 Rt lateral mass fx Yes No No No No 3 Lt hip tenderness No CSI Clear

C2, C5-7 C2: bilateral VF fx No Yes Yes Yes No 10 Paraplegia, insensate

below C7

CSI Not clear

C5/6: left lamina/TP fx

C7: left lateral mass fx

C1/2 C1: anterior arch fx Yes Yes Yes Yes No 3 Large forehead

laceration

CSI Not clear

C2: type II–II odontoid fx

VAS Verbal Analog Scale, Rt right, Lt left, UE upper extremity, LE lower extremity, VF vertebral foramen, TP transverse process, Fx fracture,

CSI cervical spine injury
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with regard to the type of injury that would be considered

‘‘distracting’’.

Using a relatively objective and validated pain measure

with consensus between patient and examiner, our study of

160 patients suggests a definition of DP as that which rates

C5 on a VNRS of 0–10. Using these more discrete criteria

coupled with clinical judgment based on the history and

physical examination would have produced a missed

fracture rate of 0.6 % for all patients and one of eight

diagnosed injuries (12.5 %). This overall rate of delayed

diagnosis or missed injuries is much less than the 5 % cited

by Davis et al. [13]. It is consistent with the 0.1 % reported

by Grossman et al. [22] in a survey of trauma centers

nationally that use a variety of cervical spine clearance

practices. In this small series, reliance on physician judg-

ment combined with a relatively objective, standardized

measure of DP could conceivably have reduced the inef-

ficiencies, financial cost, excess radiation exposure, and

potential patient complications of delayed collar removal in

80–90 % of cases (i.e., those without physician-determined

or patient-reported distracting pain) without adverse patient

effect.

Of the 160 patients in this survey, 8 were diagnosed with

injury to the bony spine or spinal cord. This 5 % incidence

of injury is consistent with that shown by others, ranging

from 1 to 11 % [6, 7, 13, 15, 17, 21, 24–29]. Thus, the

study population seems to be representative, so it seems

reasonable to draw conclusions from it.

This is believed to be the first study using a validated

measure of pain to determine and quantify objectively a

level of discomfort that is perceived as distracting by either

patient or examiner during clearance of the cervical spine.

Both patients and clinicians agreed that the mean VNRS

score of pain that was not considered distracting was 4.8.

Physicians believed that pain exhibited by patients was

distracting in only 17 % of cases, and only 10 % of patients

believed their pain was distracting. Other studies assessing

cervical spine clearance vary widely in their reports of

patients with distracting injuries and/or pain. Ulrich et al.

reported that 34 % of examiners perceived DP in their

series [29]. Many of these studies showed rates of DP

approaching 100 % and considered any associated injury as

distracting. These studies also did not generally include

patients with penetrating injuries. Failure to discriminate

between ‘‘distracting’’ and ‘‘nondistracting’’ quality of

discomfort and the lack of clarity regarding associated

injury and associated pain make these studies difficult to

interpret and use for comparisons. Based on their series of

blunt trauma patients, both Bachulis et al. [21] and

Velmahos et al. [26] concluded that ‘‘severe’’ painful

concomitant injury does not preclude clinical evaluation of

the cervical spine [21, 26], Duane et al. [30], however, in a

study of 534 blunt trauma patients, concluded that the

clinical examination was an unreliable method to exclude

cervical spine fracture.

The proposed definition of DP as that with a VNRS

score C5 is not entirely arbitrary; rather, it is based on the

combined impression of patient and examiner related to

distraction. Admittedly, agreement between patient and

clinician was low on an individual basis, as suggested by a

kappa of 0.18 [12]. A discrepancy in pain perception

between patient and caregiver has been demonstrated pre-

viously [31]. However, the current study demonstrates

gross agreement that a VNRS of 4.8 is not distracting and

DP was thought to be between 6.5 and 7.5. Additionally,

the mean VNRS for pain reported by patients with identi-

fied fractures was 6. Therefore, based on these findings,

defining DP as a VNRS C5 seems reasonable. Conceiv-

ably, this value could be lowered based on the threshold for

missed injury. The one patient with a cervical spine injury

who would have been missed using this definition had a

VNRS of 3, which was not perceived as distracting by

physician or patient. Larger prospective studies are indi-

cated to further test this proposed definition of DP.

According to the findings of this study, clinical judg-

ment in patients with neck pain has an NPV of 91 % and a

PPV of 100 %, regardless of peripheral pain and docu-

mented or presumed intoxication. In patients presenting

without complaints of neck pain (i.e., those at greatest risk

for missed injury), clinical judgment had a NPV of 99 %

and a PPV of 25 %. This reliability of clinical judgment,

regardless of other factors, was corroborated by Bachulis

et al. [21] and Velmahos et al. [26]. Jacobs and Schwarz

[27] showed clinical judgment of emergency department

physicians regarding cervical spine injury to have a NPV of

92 %, and Roberge and Wears [28] reported a 98 % NPV

for the clinical examination.

Of the 160 patients studied, 26 presented with neck pain

and would not have been cleared without imaging. Fully

75 % of all fractures identified fell into this group. Of the

134 patients presenting without neck pain, 24 (18 %) had

no other peripheral pain or neck tenderness and would

qualify to be cleared clinically without imaging. There

were no identified fractures in this group. Finally, among

the 110 patients who presented without neck pain but with

pain at sites remote from the neck, two were subsequently

diagnosed with cervical spine injuries (2 %). One of these

two had cervical spine tenderness on examination and a

neurologic deficit and would not have been a candidate for

clearance based on objective findings. The other patient

had a normal physical examination of the neck, VNRS of 3,

and a negative BAL and urinary drug screen. Neither the

patient nor the examiner believed the pelvis/hip pain to be

distracting. This patient was subsequently diagnosed with a

lateral mass fracture of C2 that was stable. Hence, using

VNRS of C5 as a determinant of DP in conjunction with
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other criteria and clinical judgment would have missed one

stable fracture in the entire series (0.6 %), one fracture

among the 134 patients presenting without neck pain

(0.8 %), and one of the eight documented cervical spine

injuries (13 %). These findings are depicted in Fig. 2.

Location of pain has been reported as influential when

classifying pain as distracting [25, 32, 33]. It appears from

these studies that pain close to the neck is more likely to be

considered distracting than farther from the neck. The

study by Grossman et al. revealed that trauma center

practices are more likely to consider chest injury (95 %)

than tibia fractures (18 %) distracting, with femoral frac-

ture being intermediary (60 %) [24]. Heffernan et al. [25]

concluded that upper torso injuries may be sufficiently

painful to distract from a reliable cervical spine examina-

tion, whereas patients may detect spine tenderness in the

presence of isolated painful lower torso injuries. Of note in

that study is that all patients received narcotic analgesics

before examination, thereby calling into question the reli-

ability of the results. Heffernan et al.’s study also did not

quantify or discretely define DP.

Ong et al. [32] studied 274 geriatric patients at a mean

age of 76. Results showed that the presence of potentially

distracting injuries above the clavicles was more frequently

associated with cervical injury than distracting injuries in

other anatomic locations or no distracting injuries. Inter-

estingly, Bierne et al. [33], in a rather large study, showed

that facial fractures do not represent an independent risk

factor for cervical spine injury in the absence of altered

mental status, again calling into question whether it is the

degree of pain rather than the location of eht injury that

contributes to distraction.

The type of injury has also been used as an indicator of a

condition that produced pain severe enough to be perceived

as distracting. In the study by Ulrich et al. [29], most of the

injuries considered distracting were fractures (58 %) and

soft tissue injuries (16 %). Ulrich et al. did not report on

the location of the injuries. Whereas 54 % of those diag-

nosed with cervical spine fractures had distracting injuries

in that study, in only 8 % was the distracting injury the

only indication for radiographic imaging. In the current

study, 50 % of those identified with cervical spine injuries

had distracting peripheral pain perceived by the examiner.

As far as analyses and associations of importance in

regard to cervical spine injury and peripheral injury and/or

pain, retrospective association of cervical spine fracture

with distracting conditions may not be as practical and

useful as prospective association of distracting conditions

with cervical spine fracture. This study demonstrated no

discernible pattern of distracting pain in relation to distance

from the neck. It further underscores the importance of

pain quantification, rather than injury type or location,

when determining potential for distraction.

Although the concept of distracting pain physiologically

has been demonstrated in both animal and human experi-

ments, its existence as a true phenomenon in an actual

clinical setting has been questioned. Li and Greenwald [34]

showed that response to a standardized painful stimulus

does not correlate with the severity of preexisting pain.

Also, the pain scale used to determine pain severity may

influence results. VNRS has been shown to correlate with

VAS and have advantages in the emergency department,

although the two scores are not interchangeable in the same

patient. Whereas VNRS may be appropriate for gauging

DP in trauma patients, there may be other indices of acute

pain that are better suited for this purpose [35].

The major thrust of this study was not to assess the

influence of intoxication on spine clearance, although

information on intoxication was collected. Of the 160

patients studied, 21 % were either clinically intoxicated or

had a documented BAL [0.08. As per the inclusion cri-

teria, all had a GCS of 14 or 15. Of the 33 considered

intoxicated, 27 denied neck pain and midline tenderness. In

all, 10 of these patients (37 %) were cleared clinically

without imaging (five in the emergency department and

five after admission). The remaining 17 underwent some

form of cervical spine imaging. No injuries were detected

in any of the 27. Though a small sample, the results suggest

that reliance on mental status and level of consciousness

are better determinants of a patient’s ability to reliably

participate in a clinical examination than is reliance on

subjective or objective signs of alcohol use and/or intoxi-

cation. Based on these findings, it appears that such

patients with a GCS of C14, regardless of alcohol use, can

have the cervical spine cleared relying on clinical judgment

and an objective measure of potentially DP. Gonzolez et al.

[36] came to similar conclusions in their study of more than

2000 patients. In that study, an elevated ethanol level was

not found to be a contraindication to using the clinical

examination as the screening tool for cervical spine injury.

Level of consciousness as determined by GCS was con-

sidered to be a more effective criterion for dictating the

need for adjunctive imaging to clear the cervical spine.

Because the study population comprised a small con-

venience sample and it was performed at a single institu-

tion, the validity of the results and extrapolation to a

broader population may be questioned. Not all patients

underwent imaging to confirm the presence or absence of

missed injury regardless of clinical examination and

impressions. Therefore, it is conceivable that some injuries

went undiagnosed and that the missed injury rate is

underestimated. However, if injuries were missed, they are

more than likely clinically insignificant. Also, there may be

concerns with the reliability of pediatric patients to discern

and express DP or other pain. Only patients believed to be

reliable (adult and pediatric) were included in the study.
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Furthermore, only children aged C8 years were included

under the assumption that at this age they should be able to

have the cognitive ability to participate in the study and

give valid answers to examiners’ questions. As with any

study of this kind, it is possible that the ‘‘Hawthorne

effect’’ may have influenced imaging practices, but the

authors believe the practitioners studied had no precon-

ceived bias toward results and were under no pressure to

perform in any way different than they normally would.

Finally, issues revolving around the validity, reliability,

and reproducibility of VNRS for use in this setting remain

along with those related to agreement between patient and

examiner perceptions.

Conclusions

This study provides evidence that awake, alert patients with

a GCS of C14 can have the cervical spine cleared without

adjunctive imaging regardless of intoxication and/or DP.

It also supports the accuracy of clinical judgment, partic-

ularly in patients who do not exhibit hard signs and

symptoms of cervical spine injury.

This is the first study to define ‘‘distracting pain’’

objectively as C5 on the VNRS based on patient and

examiner perceptions. These results seem to indicate that

the concept of DP is subjective and an unreliable method to

mitigate missed cervical spine injuries. Distracting pain

can be safely discounted as an absolute contraindication for

clinical cervical spine clearance in select patients. If DP is

to be considered for use in a cervical spine clearance

algorithm, it should be defined as VNRS C5. Additional

prospective studies to confirm the conclusions drawn from

these results are warranted.
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