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How often should computed tomographic
scans following cross-table lateral cervical
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ABSTRACT

Purpose. In patients with blunt trauma, a cross-
table lateral cervical (CTLC) film is followed by
a focused computed tomographic (CT) scan of
the cervical spine to assess an area inadequately
delineated by common techniques and suspected
injuries, based on recent guidelines in the United
States. The purpose of this study was to calculate
the frequency of such supplemental CT scans and
to evaluate the efficacy of the recent guidelines
describing the use of CTLC films as an indicator of
supplemental focused CT scanning in Japan.

Methods. A review of CTLC films was performed. 100
initial CTLC films with injuries and another 100 films
without injuries were evaluated for the lowest ver-

tebra visualised on the CTLC film. The frequency of
abnormal signs on the CTLC films was then examined.
Results. Technically adequate CTLC films that
showed the upper border of the T1 vertebra were
not obtained from 70 patients with injuries and
63 patients without injuries. 88 patients with
injuries and 28 patients without injuries had abnor-
mal findings on CTLC films. Overall, 97 patients
with injuries and 74 patients without injuries should
have received supplemental CT scans.

Conclusion. CTLC films require frequent supple-
mental use of CT, even for patients without cervical
spine injuries. Thus, the guidelines that consider
CTLC film as an indicator of the necessity for
CT scanning are not efficient and need revision.

Key words: cervical vertebrae; guidelines; radiography; spinal
injuries; tomography, x-ray computed

Address correspondence and reprint requests to: Dr Takashi Suzuki, Department of Traumatology and Critical Care
Medicine, Kitasato University School of Medicine, 1-15-1 Kitasato, Sagamihara, Kanagawa, 2288555, Japan. E-mail address:

taku@mars.dti.ne.jp



Vol. 12 No. 1, June 2004

Frequency of supplemental cervical CT scans 41

INTRODUCTION

Appropriate and emergency evaluation of cervical
spine injuries in patients with blunt trauma is a
challenging task for the trauma team. A cross-table
lateral cervical (CTLC) film may show normality in
5% to 15% of the patients who indeed have cervical
spine injuries.’®* On the other hand, computed
tomographic (CT) scans of the cervical spine have
been shown to be more sensitive in identifying cervical
spine injuries.*s Thus, recent guidelines suggest
that the plain radiograph followed by focused CT
scanning through suspicious and inadequately
visualised areas is a sufficient screening tool.52

The frequency of performing CT scans in
conformity with these strategies is important for
accurate evaluation of the efficacy of the guidelines.
Thus, the present analysis was undertaken to
determine the exact frequency of supplemental
CT scans required inevitably from CTLC films,
based on these guidelines.

MATERIALS AND METHODS

Films that show the upper border of the T1 vertebra
are described as technically adequate. The lateral
view of the cervical spine involved the use of por-
table CTLC film with bilateral caudal arm traction
in the resuscitation area. Technically inadequate
films that failed to show the upper border of the
T1 vertebra were not repeated. CTLC films were
not obtained in the initial evaluation of alert and
asymptomatic patients.

Data from patients with injuries were obtained
retrospectively through admission records from
1 January 1994 to 31 December 2000. The initial
CTLC films of 100 patients with cervical spine
injuries involved a total of 141 vertebral fractures
or dislocations (including 33 multi-level vertebral
injuries). The most frequently injured vertebra was
C5. The incidence of injury of the 2 lowest cervical
vertebrae (C6 and C7), which often cannot be
visualised on CTLC films, was 22.7%. The anatomical
segments of the cervical spine injuries are shown in
Fig. 1.

The patients with injuries included all definite
cervical fractures or dislocations with the exception
of those who had attempted to hang themselves,
were younger than 15 years old, or had been trans-
ferred from a different hospital after initial treat-
ment. Plain radiography, tomography, CT scanning,
magnetic resonance imaging, or autopsy confirmed
fractures or dislocations. Questionable fractures

or dislocations were excluded. We recorded the
levels and types of injuries. In the present study, the
first CTLC films were used for evaluation and read
by an orthopaedist.

Data from patients without injuries were obtained
from the admission records of another 100 consecutive
patients with blunt trauma. These patients had
neck symptoms or mental changes but sustained
no injuries from 1 January 2000 to 26 August 2000.
The patients had been followed up for 3 to 14 months.
They had no evidence of cervical fractures or
dislocations.

We compared patients with and without injuries
in regard to the technical adequacy of the CTLC films,
in particular, the visualisation of the area of the lowest
vertebra. We hypothesised that in patients with
injuries, this area is narrower than that in patients
without injuries due to pain or muscle spasm. The
lowest vertebra was considered visualised if the upper
border of the adjacent lower vertebra was identified.
The Chi squared test and Mann-Whitney U test were
used to determine differences between groups.
Statistical analysis of data pertaining to the lowest
vertebra was performed using Mann-Whitney U test.
Statistical significance was established at p<0.05.
Abnormal signs on the CTLC films that indicated the
need for subsequent CT scans are defined in the Box.

RESULTS

The patients’ data are shown in Table 1. Patients
with injuries included 76 men and 24 women, with

No. of injury incidence

co C1
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Segments of cervical vertebrae

Figure 1  Distribution of the injured vertebrae. CO denotes
atlanto-occipital dislocation. The most frequently injured
vertebra was C5. The incidence of injury of the 2 lowest
cervical vertebrae (C6 and C7), which often cannot be
visualised on CTLC films, was 22.7%.
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Table 1
Comparison of patients with and without cervical spine injuries
With injuries Without injuries p value Test
(n=100) (n=100)
Age* (years) 41.1+17.2 41.9+18.1 NS' Mann-Whitney U test
No. of men 76 72 NS Chi squared test
No. of women 24 28 NS Chi squared test
Glasgow coma score* 9.5+5.6 9.6=5.0 NS Mann-Whitney U test
Injury severity score® 26.3x17.6 18.8+12.1 0.007 Mann-Whitney U test
*  Data presented as meanzstandard deviation
T NS not significant
Box
Abnormal signs on the films that necessitated W With injuri
ith injuries
subsequent CT scans W Without injuries
Fracture line!” 50 | Technically inadequate , Technically adequate
Deformity of vertebral body (except for spondylotic change)Y” 45 - [
Widening of the interspinous distance!® 2 gg [ !
Anterior or posterior translation of vertebral body >2 mm?28 £ 30l :
Increased angulation between the adjacent segment >11°18 g o5l |
Rotation of the facets'® s 20t |
Retropharyngeal soft-tissue interval >7 mm at the C2 level > 15t I
or >22 mm at the C5 level® 10 + I
Atlantodental interval >3 mm?* g Hm | :
L o O - -
Abnormalities identified by the X-line method ca P C6 c7 T
Lowest vertebra visible on the CTLC films

amean age of 41.1 years (range, 16-75 years). Patients
without injuries included 72 men and 28 women,
with a mean age of 41.9 years (range, 16-82 years). The
mean Glasgow coma score was 9.5 (range, 3-15) for
those with injuries and 9.6 (range, 3-15) for those
without injuries. The mean injury severity score
was 26.3 (range, 8-75) in the group with injuries,
and 18.8 (range, 5-59) in the group without injuries.
No significant difference was identified except the
injury severity score (Table 1).

Technically adequate lateral cervical spine films
that visualised the upper border of the first thoracic
vertebra were not obtained from 70 patients with
injuries and 63 patients without injuries, a difference
that is not statistically significant (Fig. 2). Among
the 100 patients with injuries, 88 had abnormal
signs on the CTLC films (88 true positives); however,
the remaining 12 patients did not present with any
abnormal signs and their CTLC films appeared
completely normal. In contrast, the CTLC films of
72 patients without injuries appeared normal (72
true negatives) and 28 had abnormal signs (all
these 28 films were regarded as abnormal because
of the widening of the retropharyngeal space).
Thus, CTLC films, according to the criteria listed
above, had a sensitivity of 88% and a specificity of

Figure 2 Distribution of the lowest vertebra that was
visualised on the CTLC films. Statistical analysis was performed
using Mann-Whitney U test. No significant difference was
identified (p=0.27).

72%. Overall, 97 patients with injuries and 74
patients without injuries should have received
supplemental CT scans because of inadequate
films and abnormal signs (Table 2).

DISCUSSION

We have shown that the CTLC films evaluated
according to the said criteria have a sensitivity of
88% and a specificity of 72%. This result is similar
to other reports, which have shown that the sensitivity
of CTLC film is approximately 85% with a specificity
approaching 50%.*% Plain radiography alone is often
of limited diagnostic value, because technically
adequate plain radiography is not always obtained
in the initial evaluation and repeated plain radio-
graphy is not always successful.#12

Because our centre only accepts critically injur-
ed patients, the injury severity score is usually high
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Table 2
Statistics of patients performed CTLC films

With abnormal sign With abnormal sign Without abnormal sign Total
Inadequate visualisation ~ Adequate visualisation Inadequate visualisation
Patients with injuries 61 27 9 97
Patients without injuries 17 11 46 74

for our patients. As the clinical examination of
such critically injured patients is not reliable,*® the
combined use of plain radiography and CT scan
has been adopted to increase the sensitivity of
identifying cervical spine injuries.®"* Recently, the
Advanced Trauma Life Support and the Eastern
Association for the Surgery of Trauma have suggest-
ed that focused CT scans through the lower cervical
spine should be obtained if this area cannot be
visualised on plain radiographs.®®

In the present study, adequate visualisation was
achieved in only 37% of patients without injuries,
implying that 63% of patients with blunt trauma who
sustain no cervical injury must undergo CT scanning
in the initial evaluation only to counteract the tech-
nical inadequacy of plain radiographs. The described
incidence of inadequate films varies from 25.9% to
47%.11%15 This study detected a high incidence of
inadequate lateral views from the initial evaluation,
possibly because our study excluded alert and asymp-
tomatic patients. Recently, the NEXUS studies have
suggested that patients who are alert, non-intoxicated,
and asymptomatic be released from cervical spine
precautions without any radiographic investigation.®®
Thus, the incidence detected in the present study
may be more meaningful for clearance of the cervical
spine injuries. Having said that, the possibility that
the difficulty in visualisation of the lower cervical spine
may be associated with the anatomical characteristics
of Mongoloids cannot be excluded.

Overall, 97 patients with injuries and 74 patients
without injuries should have received supplemental
CT scans due to technically inadequate films and
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