Radiography 17 (2011) 33e38

Contents lists available at ScienceDirect

Radiography
journal homepage: www.elsevier.com/locate/radi

Cervical spine trauma radiographs: Swimmers and supine obliques;
an exploration of current practice
Michael Fell*
Milton Keynes General Hospital, Radiology Standing Way, Eaglestone, Milton Keynes, Buckinghamshire MK6 5LD, United Kingdom

a r t i c l e i n f o

a b s t r a c t

Article history:
Received 9 April 2010
Received in revised form
3 September 2010
Accepted 4 September 2010
Available online 8 October 2010

The study objectives were: to investigate current cervical spine radiographic imaging practices in
conscious adult patients with suspected neck injury; reasons behind variation and consideration of dose
estimates were explored. Comparison with a previous survey19 has been made.
Questionnaires were sent to superintendent radiographers responsible for accident and emergency
X-ray departments in English trusts with over 8500 emergency admissions per year, with a response rate
of 97% (n ¼ 181/186).
Departmental cervical spine imaging protocols were reported by 82% of respondents. None use fewer
than the three standard projections; if the cervicothoracic junction (C7/T1), is not adequately demonstrated 87% use swimmers projections, 9% supine obliques, 3% CT alone. Following projectional radiography, 97% perform CT. A signiﬁcant (p ¼ 0.018) increase was found since 199919 in CT use once the
swimmers projection fails; fewer now use obliques at this point, continuing with CT instead. No
signiﬁcant difference (p ¼ 0.644) was found in choice of ﬁrst supplementary radiographs; despite British
Trauma Society’s11 recommendation to undertake supine obliques, swimmers remain the most widespread technique.
An 85% response rate (n ¼ 103/121) completed a second questionnaire, exploring reasons behind the
various practices. Several reported a perceived difﬁculty in interpreting oblique radiographs, some
a concern over high dose of the swimmers.
Numerous issues affect the acquisition of cervical spine radiographs. Patient radiation dose should be
a major consideration in selection of technique. A potential need for training in interpretation of obliques
is highlighted. Speciﬁc guidelines for optimum projections should be researched, and protocols issued to
ensure best practice.
Ó 2010 The College of Radiographers. Published by Elsevier Ltd. All rights reserved.
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Introduction
Patients with suspected cervical spine injuries are assessed on
arrival at hospital. The presence of high risk factors means imaging
must be undertaken to exclude clinically signiﬁcant injury,1,2
providing “justiﬁcation” of imaging as required by legislation.3
Imaging of patients with neck injuries in National Health Service
(NHS) hospitals has long been, and (with the exception of the
unconscious patient) continues to be, three good quality radiographs4 of the cervical spine; AP, lateral, and odontoid peg projections. The cervicothoracic junction (C7/T1) can be difﬁcult to see on
the lateral X-ray. As a result additional techniques may be used to
supplement the initial series of three radiographs when necessary.
Alternatives available comprise the swimmers projection, supine
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obliques, and collimated true lateral projections (CTL). Computed
tomography (CT) scanning is also used as an alternative or supplement to radiographs. Reviewers have found very little evidence5e9
published to direct practitioners as to which supplementary
projection to select. Patient’s radiation dose is markedly higher with
the swimmers projection than other plain radiographic methods5,11e13 and movement of patients with suspected neck injuries
may be unsafe5,11,14,15 which raises doubts over the use of the
swimmers projection. In addition, image quality issues have been
raised in swimmers projections.16 Oblique projections have been
criticised as hard to interpret17 although others disagree.5,18 Jenkins,
Curran and Locke19 undertook a survey into the techniques in use to
show C7/T1; they stated that supine obliques give better information about spinal alignment, with less radiation of the patient.
This study investigated, and explored justiﬁcations for, the
practice variations and differences in protocols used within
imaging departments in English NHS Trusts and compared ﬁndings
with Jenkins et al’s work.
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Method
There were two phases in the research:
(i) A postal questionnaire to establish current practice in English
NHS Hospitals for C7/T1 demonstration in conscious adult
trauma patients.
(ii) A follow-up questionnaire to explore practitioners’ justiﬁcations for the protocols in use.
In line with Dillman’s (2006) Tailored Design MethodÒ20 questionnaires were personally addressed where contact names could
be identiﬁed, otherwise the addressee was simply the “A&E X-ray
Superintendent”. A large cohort of 186 hospitals was selected to try
to achieve a representative sample, minimising sampling errors.
The 186 hospitals were all the hospitals in England with over 8500
accident and emergency (A&E) admissions yearly.21 Pilots of the
questionnaires were undertaken at busy Welsh A&E hospitals for
evaluation without prejudicing the intended population.
Ethics and potential impact
Ethics approval was granted by University Ethics Committee.
The National Research Ethics Service communicated that the
project constituted a service evaluation (personal communication,
6 Nov 2008) and therefore multiple local trust ethics board
approval was unnecessary. Only anonymised data was reserved for
publication. Assurance was given to respondents of the voluntary
nature of the research and the conﬁdentiality and security of their
responses in covering letters. Any personal data storage was on
secured, password protected hospital computers, with email
communication via the highly encrypted NHS Mail system.
Data Collection
The initial questionnaire posed three main questions:
1. Does the department have a protocol for clearing the C-spine?
2. Which techniques are routinely taken in the conscious adult
patient with a suspected neck injury, and in what order?
3. Is there a computed tomography (CT scanner in the department
or hospital and does the Accident and Emergency Department
have access to it?
Consent was also sought for willingness to complete the second
questionnaire which was designed to try to establish themes
behind variations in practice.

Table 1
ﬁrst questionnaire results.
Sample ¼ 186 Responses ¼ 181 (97%)
0 (0%) departments used < 3 views for clearing the cervical spine.
 178 (99%) hospitals have a CT scanner
 Of which, all A&E departments) have access to it.
First technique to supplement
157 (87%) use Swimmersa
17 (9%) use Obliquesa
3 (2%) use Collimated True Lateral
5 (3%) use CT
a
1 site uses either swimmers or obliques 1st, (depending on patient status/
habitus: counted in both totals).(All % to nearest whole no.)

understood clearing the C-spine to be a clinical undertaking or that
the A&E department (not imaging) hold the protocol.
If the C7/T1 junction still cannot be visualised, the vast majority
(n ¼ 143/181, 79%) proceed immediately with CT scanning after
failure of the supplementary projections; and 26 (n ¼ 26/181, 13%)
continue with supine obliques (following the previous swimmers)
prior to CT. Others not proceeding immediately to CT, include those
using swimmers after obliques (n ¼ 4/181, 2%). Other sites (n ¼ 5/
181, 3%) using CT, undertake no supplementary radiographs and
use CT alone to correct for non-visualisation of C7/T1. These details
are represented in Figs. 1e3.
Almost all (n ¼ 178/181, 99%) imaging departments surveyed
have a CT scanner that the A&E department can normally access.
One of the two sites without a CT scanner available was a Minor
Injuries Unit; two others referred to a “main site” where CT scans
were undertaken. Three further sites did not indicate that CT would
be undertaken as a “last resort” to demonstrate the cervicothoracic
junction, one indicating that oblique projections are a sufﬁciently
effective “last resort” to rule out the use of CT simply to demonstrate C7/T1 when other efforts had failed.
Chi squared (c2) tests were undertaken with SPSS version 14.0
(SPSS Inc., Chicago, Ill.). P values below 0.05 were taken to be
signiﬁcant. The ﬁndings gave no support for a signiﬁcant change
between choice of ﬁrst supplementary technique in the current
study and the ﬁndings in 1999 of Jenkins et al.19
Even with techniques other than swimmers or obliques
excluded from calculations, there was no signiﬁcant difference
(P ¼ 0.354) between 2009 and 1999. The c2 test results support the
null hypothesis, i.e. no signiﬁcant change in the choice of ﬁrst
technique, for the demonstration of C7/T1 when the initial lateral
radiograph fails to, has occurred between 1999 and 2009.
Further c2 testing was undertaken on these data to examine the
possibility of signiﬁcant change in the next option, following failure

Results
The initial response rate was 97% (n ¼ 181 of 186 radiographers
contacted). All routinely undertake a minimum of three standard
radiographs (AP, lateral and AP odontoid) of the conscious adult
patient with a suspected neck injury.
If the C7/T1 junction cannot be visualised on the initial lateral
projections, the ﬁrst additional imaging acquired in 157 (87%) of
hospitals is a swimmers projection. Seventeen (9%) departments
undertake supine oblique projections as ﬁrst choice. A recent
development is the use of CT scanning as the ﬁrst additional
imaging method, reported at ﬁve (3%) of the sites. These details are
represented in Table 1.
Most (n ¼ 149/181, 82%) have a protocol for “clearing” the Cspine, four (n ¼ 4/181, 2%) declined to answer and 28 (15%) stated
that they did not have such a protocol. Several sites indicated they

Figure 1. Comparison 2009/1999.
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Figure 2. Imaging Pathways of 2009.

of the swimmers projection, to show C7/T1. A strongly signiﬁcant
change was found (P ¼ 0.018) between the practices in 1999 and
the current study; fewer radiographers now undertake oblique
projections following failure of the swimmers, a higher proportion
continues immediately with CT. The results are displayed in Fig. 4,
with comparison of the numbers of sites choosing CT or obliques
next, following a failed swimmers projection (or projections).
Patient radiation doses
The doses from the various radiographic examinations were
considered with particular reference to the ﬁgures quoted in
previous papers5,22 and the risks of thyroid cancer in the work by
Shu et al. (2006).23
A practical example of the doses in current use incurred in
cervical spine imaging is provided in Table 2.
2nd Survey
The second survey was posted to only those 121 hospitals that
had indicated, on their ﬁrst responses, a willingness to complete
the longer (and more qualitative) second questionnaire. The
response rate was 85% (n ¼ 103/121). c2 testing was applied to yes/
no questions. A null hypothesis of no signiﬁcant differences
between the sites undertaking trauma obliques and the sites
choosing swimmers was supported; no signiﬁcant differences were
found between answers on the opinions of the practitioners on the
issues of: demonstration of anatomy, safety, minimisation of dose,
demonstration of alignment, rapidity and interpretability.
One statement: “The technique gives the lowest radiation dose
that is reasonably achievable” elicited agreement from 51% of those
undertaking swimmers versus 79% of the sites using trauma obliques. This stood out as the only percentage score that appeared
greatly different between the techniques, but the P-value of 0.058
was signiﬁcant at 94.2% level, and thus close to, but not meeting,
the conventional 95% signiﬁcance level.
This ﬁnding sits alongside previous,5 which found “a substantial
reduction for a pair of supine oblique views (1.6 mGy) over a single
swimmer’s view (7.2 mGy)” (p151) and the dose calculations in

Figure 4. Next Projections used when swimmers fails, 1999 and 2009.

Table 2: the swimmers gives 2.5 times the equivalent exposure of
a pair of oblique radiographs.
The only conclusion drawn from the “Yes/No” answers to the
second questionnaire then is that respondents felt about the same
about most issues; but that those undertaking swimmers projections showed feelings, close to signiﬁcance, that their chosen
technique is less likely to be the method with the lowest dose
achievable.
The second questionnaire probed the respondents’ opinions of
the conﬁdence of the reporting ofﬁcers (i.e. reporting radiographers
and/or radiologists) for the issuing of reports and of the referring
doctors’ conﬁdence in interpreting radiographic series including
the supplementary techniques in use. The questions then, established what the respondents thought other people’s conﬁdence is.
The ﬁndings are presented in Figs. 5 and 6 which show the sums
of the respondents’ opinions of conﬁdence of the referring doctors
and reporting ofﬁcers in interpreting images with each technique.
Spearman’s Rank Correlation was applied to the data. A signiﬁcant
correlation (correlation coefﬁcients ¼ 0.845 for swimmers and
0.763 for obliques, both P ¼ 0.01 for a 2-tailed hypothesis) was
found for both the swimmers and oblique techniques between the
perceived conﬁdence of imaging staff reporting and referring
doctors (N.B. e in this survey, the response “1” represented highest
and “5” lowest conﬁdence.).
A conclusion for the issue of conﬁdence in interpretation of the
images is that: for both techniques, conﬁdence of imaging staff
reporting is associated with a correlation of the referring doctors’
conﬁdence in interpreting the same images. This is in agreement
with previous research5 that swimmers and obliques both provide
similar information on the C7/T1 junction.
Table 2
Effective Dose, Cancer risk and equivalent background radiation exposure (C. Woods,
personal communication, 6th May, 2009).

Figure 3. Imaging Pathways of 1999.

Projection

Dose
(mSv)

Approximate risk
of fatal cancer

Lateral
AP
Oblique (each
projection)
Odontoid
Swimmers
CT

0.02
0.04
0.04

1 in 1,000,000
1 in 500,000
1 in 500,000

0.06
0.2
2.2

1 in 330,000
1 in 100,000
1 in 9000

Equivalent background for
each single exposure (days)
2.7
5.4
5.4
8.1
27
297
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6. A signiﬁcant correlation (P ¼ 0.01) between the perceived
conﬁdence of referring doctors and reporting ofﬁcers was
found regardless of the technique in use, echoing previous
ﬁndings5 that no signiﬁcant difference exists in the capacity of
obliques and swimmers projections to show C7/T1.
Discussion

Figure 5. Swimmers; sum of opinions of conﬁdence.

Results summary
The results include details of the ﬁndings of the two questionnaires. A comparison is made with previous ﬁndings.19 Statistical
analysis of the data and evaluation of any signiﬁcant ﬁndings
within, and in comparison with the results from 1999, is presented.
In summary, six main points are detailed:
1. All x-ray departments surveyed use a minimum of three
projections to demonstrate the cervical spine in alert adults
with suspected neck injury.
2. 99% of sites (n ¼ 178/181) now have CT available, A&E having
access at all of them; more than 1999 when 183 (96%) hospitals
had scanners, but only 178 (93%) had access to them.
3. No signiﬁcant change since 1999 was found in the ﬁrst
supplementary technique chosen to show C7/T1. A small, but
perhaps notable, exception being the 3% (n ¼ 5/181) of sites
employing CT as ﬁrst recourse.
4. A signiﬁcant change (P ¼ 0.018) in the choice of second
supplement has been found, fewer sites employ obliques and
more use CT as next choice if a swimmers projection fails to
show C7/T1.
5. The doses involved in the possible choices are detailed, swimmers giving a markedly higher dose than other radiographic
projections. Many practitioners (approaching a signiﬁcant level)
feel that the swimmers projection is not the lowest dose option.
These two points can be triangulated with the literature.5,10

Figure 6. Obliques; sum of opinions of conﬁdence.

This study integrated mixed methods, in an area where quantitive methods alone are predominant. Qualitative data enriched
the research and provided those not culturally engaged (e.g. nonradiographers) with a deeper understanding of the quantitive
ﬁndings. The required information on what projections and why
they are used did not appear to be obtainable without a mix of
methods and seeking opinions from practitioners. The opinions
were sought were those of A&E X-ray superintendents working in
English NHS hospitals with over 8500 emergency admissions per
year.
The current survey was informed by Jenkins, Curran & Locke’s
work undertaken in 1999.19 Developments since then include the
guidelines from the British Trauma Society (BTS),10 NICE guidance4
on head (and neck) injury and the technological advances with
computed tomography. The results, with results from Jenkins
et al.19 for comparison, are depicted in the Figs. 1e3.
The work of Ireland and colleagues5 in 1998 remains the single
piece of evidence to inform practitioners as to which supplementary radiographic projections might be best, no other such work has
been found by the author or in the review papers on the topic.6e9
Ireland et al.’s5 work concluded equivalent imaging capabilities of
the swimmers and oblique alternatives, with a saving of dose and
sparing the risk from movement with the obliques; their paper also
provides a useful, labelled illustration of the radiographic anatomy
displayed, and further illustrative guidance is offered below with
paired obliques.

With the advent of the NICE Head Injury Guidelines4 and the
section referring to cervical spine injury, it may be expected that
many will employ the criteria within that guidance, which appears
to rely more heavily on the Canadian Cervical Spine Rule7 rather
than the earlier NEXUS2 guidance.
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In England, all radiographers working to investigate suspected
neck injuries, in alert conscious adults, now take a minimum of
three projections. This is an improvement from the situation found
in 1999,19 when only 93% of centres studied used the three standard
projections as a minimum. This change in practice ﬁts with the
NICE guidance4 to obtain “three-view plain radiography” (p45).
Sensitivity for the three projection series has been quoted at “up to
92% in adults”9 (p257) and “a negative predictive value for a three
view series has been quoted as between 93 and 98%.”4 (pp111e112)
compared with 82e85%9 for the lateral alone, although lower
sensitivities have been found. Studies6,25 report lateral projections
alone miss more injuries than three projections. A 1989 paper
found nearly one third of hospitals relying solely on a lateral ﬁlm.26
The change in twenty years from one third using only lateral
radiographs (USA), to 93%19 and now 100% (UK) shows healthcare
providers have acted according to evidence in choosing their
protocols. CT scanning is viewed as the “gold standard” with
a sensitivity of 98.8%27 and 99.2%28 and 90e100%29 having been
quoted. Daffner and Hackney warn sensitivity estimates for plain
radiography “represent maximums and may overstate the reliability of radiography”30 (p763) as no CT was undertaken.
If the cervicothoracic junction is not adequately demonstrated,
the majority of hospitals (n ¼ 155/181, 86%) continue to obtain
swimmers projections, before going on to CT if C7/T1 is still not
shown. This compares very closely to the practice ten years ago,
when 89% (n ¼ 170/191) reported use of the swimmers projection
as the ﬁrst supplementary technique, no statistically signiﬁcant
difference was found. This high proportion of centres obtaining
swimmers projections has persisted over the last ten years in spite
of evidence to suggest “that supine oblique views provide better
information with less radiation of the patient”14 (p216). The use of
the swimmers projection continues regardless of the recommendations of the BTS11 guidelines of 2003 that: “If the cervicothoracic
junction is not adequately seen, oblique views or a coned penetrated view may be considered, before resorting to a CT scan of this
area” (p411). The swimmers projection has been criticised as giving
a higher radiation dose than the plain radiographic alternatives,5,11,13 for being difﬁcult to reproduce adequately; a recent
study16 found only 55% of swimmers radiographs of sufﬁcient
diagnostic quality. The movement required can bring further
attendant dangers1,11,14,15 and the possibility of exacerbating an
injury is risked.
The free text responses from the second questionnaire revealed
some justiﬁcations from current practitioners for the persistent use
of swimmers projections. Comments that the referring clinicians
ﬁnd swimmers views simpler to interpret than obliques were
common; 33 of the 44 offering opinion supported this in free text
responses, although many respondents offered no free text opinion
on comparative ease of interpretation. For the closed response
option, considering only those 78% (n ¼ 79/101) of the respondents
to the second questionnaire using swimmers as ﬁrst choice:
“Easiest for A&E Staff to interpret” was selected by 69% (n ¼ 56/81).
The other respondents to the second questionnaire did not use
swimmers as ﬁrst option. Of those 14% (n ¼ 14/101) using obliques
as the ﬁrst supplementary technique, that responded to the second
questionnaire, “Easiest for A&E Staff to interpret” was selected by
only 43% (n ¼ 6/14) however this difference was not statistically
signiﬁcant (p ¼ 0.952). For CT, 50% (n ¼ 2/4); Collimated True
Lateral (CTL) 66% (n ¼ 2/3). Those undertaking supplementary
projections in the lateral plane (i.e. swimmers or CTL) appeared
then, by simple comparison of percentage of responses, to hold the
belief that such radiographs offer a more straightforward option for
the referring doctor to interpret; although no signiﬁcant difference
was found with c2 testing. This situation was further supported by
analysis of the questions on the second questionnaire where
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respondents indicated their opinion of the conﬁdence of reporting
ofﬁcers (i.e. radiologists and reporting radiographers) in interpreting the radiographs used at their hospital, no signiﬁcant change
was found, in the measure where swimmers projections were used,
from that where the obliques were used. These two ﬁndings can be
seen as having validity when triangulated with the report of Ireland
et al.5 (1998) who found the techniques of equal value for interpretability: “swimmer’s views and supine oblique views show the
alignment of the vertebral bodies with equal frequency” (p151).
Clinical and radiological clearance of the cervical spine
continues to be difﬁcult with great risks to be overcome, the large
proportion (82%) of departments declaring a protocol for this is
reassuring. Many departments have protocols recognising the need
to limit the doses delivered to their patients, it was common to ﬁnd
comments from the respondents outlining maximum limits of one
or two attempts at the swimmers projection prior to selecting an
alternative, usually CT (n ¼ 143/181, 79% choosing CT) or in some
instances obliques (n ¼ 26/181, 13%). The increased use of CT
scanning should be recognised for its value in the detection of
abnormality but strenuous efforts to reduce dose by evidence based
rules and by protocol optimisation,23 must be made.
Recommendations
This research has not established how it is that accident and
emergency departments arrive at the decision to refer for imaging.
Further study in this area, involving a survey of the practitioners
and referrers and a literature review, would be useful to establish
which decision rules the NHS hospitals are using to decide who to
refer for neck imaging in trauma, especially in the alert and
conscious adult.
A qualitative, interview and observation based study is recommended for further validation of investigation into radiographic
techniques to demonstrate C7/T1 and ascertain the conﬁdence of
those who need to interpret the radiographs. Thematic analysis of
transcriptions of the thoughts of such health professionals would
provide an understanding of the practical issues involved in the
important and difﬁcult job of clearing the cervical spine. This study
could combine with the investigation of the decision rules in use.
There is certainly a need for further investigation into this issue;
the replication of Ireland et al’s5 prospective comparative method
would be of value, to increase the number of subjects and the
accuracy of conclusions. A randomised controlled experiment is
seen as a higher level of evidence.24 Ethical approval for such
a comparison of swimmers and obliques should be possible, as there
is no current evidence to support one technique over the other.6e9
There remains a pressing need for current guidelines to be
extended to assist physicians to rapidly determine how the C-spine
can be best cleared in the large group of adult patients that require
imaging but are alert and conscious.
Conclusions
This study has established current practice in the radiographic
demonstration of the cervicothoracic junction within English NHS
Trusts. The key factors of image quality, dose and patient safety
have all been considered. Exploration has been made into the
qualitative opinion of practitioners and there has been quantitive
enumeration of practices, with comparison made to a previous
survey. Swimmers still remains the favoured supplementary
projection in the vast majority of trusts, despite the higher radiation dose to patients. It is recommended that further research is
undertaken to establish the optimum projection (considering the
key factors listed above) that demonstrates C7/T1 in the adult
conscious patient with suspected neck injury. It is recognised that if
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obliques are found to be the ideal, further training and support will
be needed for those who are unfamiliar with the technique and lack
conﬁdence in interpreting the images obtained by this method.
References
1. Stiell IG, Wells GA, Vandemheen KL, Clement CM, Lesiuk H, De Maio VJ, et al.
The Canadian C-spine rule for radiography in alert and stable trauma patients.
JAMA 2001;286:1841e8.
2. Hoffman JR, Wolfson AB, Knox T, Mower WR. Selective cervical spine radiography in blunt trauma: methodology of the National Emergency X-Radiography
Utilization Study (NEXUS). Annals of Emergency Medicine 1998;32(4):461e9.
3. Department of Health. Ionising radiation (Medical exposure) regulations, statutory instruments no 1059. London: HMSO Ltd; 2000.
4. National Institute for Clinical Excellence. Head Injury: triage, assessment,
investigation and early management of head injury in infants, children and
adults. Retrieved from, www.nice.org.uk/CG56; 2007. 05.05.09.
5. Ireland AJ, Britton I, Forester AW. Do supine oblique views provide better
imaging of the cervicothoracic junction than swimmer’s views? Emergency
Medicine Journal 1998;15(3):151e4.
6. Blackham J, Benger J. ‘Clearing’ the cervical spine in conscious trauma patients.
Trauma 2009;11:93.
7. Contractor N. Swimmers view or supine oblique views to visualise the cervicothoracic junction. Emergency Medicine Journal 2002;19:550e7.
8. Ford P. Clearing the spine in the unconscious: a systematic review. Diploma in intensive
care medicine dissertation. Bristol University. Retrieved 17.06.09, from, http://
www.avon.nhs.uk/bristolitutrainees/dissertations/Clearing%20the%20spine%20in
%20the%20unconscious%20FORD%20FINAL.pdf; 2004.
9. Richards PJ. Cervical spine clearance: a review. Injury, International Journal of
the Care of the Injured 2005;36:248e69.
10. O’Leary D, O’Loughlin A. p134-4 of: ECR 2005 e ﬁnal Programme. European
Radiology Supplements 2005;15(S1):1613e3757.
11. Oakley P, Brohi K, Wilson A, Bishay M, Brown M, Chan O, et al. Guidelines for
initial management and assessment of spinal injury British Trauma Society.
Injury, International Journal of the Care of the Injured 2003;34:405e25.
12. O’Loughlin, A. A true lateral projection of the lower cervical Region for use in
trauma radiography: an image quality and patient dose assessment. Unpublished Masters Dissertation, University College Dublin; 2004.
13. Fell, M. Cervical spine trauma radiographs: swimmers and supine obliques; an
exploration of current practice. Unpublished Masters Dissertation, University
of Hertfordshire; 2009.
14. Davis JA. Cervical injuries-perils of the swimmer’s view: case report. Journal of
Trauma: Injury, Infection, and Critical Care 1989;29(6):891e3.

15. Mattick A. Reduction of a posterior shoulder dislocation during swimmer’s view radiography. European Journal of Emergency Medicine 2001;8
(2):165.
16. Rethnam U, Yesupalan RS, Bastawrous SS. The swimmer’s view: does it really
show what it is supposed to show? A retrospective study. BMC Medical Imaging
2008;8:1471e2342.
17. France JC, Bono C, Vaccaro A. Initial radiographic evaluation of the spine after
trauma: when, what, where, and how to image the acutely traumatized spine.
Journal of Orthopaedic Trauma 2005;19(9):640e9.
18. Offerman SR, Holmes JF, Katzberg RX, Richards JR. Utility of supine oblique
radiographs in detecting cervical spine injury, the journal of emergency
medicine. The Journal of Emergency Medicine 2006;30(2):189e95.
19. Jenkins MG, Curran P, Rocke LG. Where do we go after the three standard
cervical spine views in the conscious trauma patient? A survey. European
Journal of Emergency Medicine 1999;6(3):215e7.
20. Dillman DA. Mail and internet surveys: the tailored design method, 2007 update.
Hoboken: John Wiley & Sons, Inc.; 2006.
21. Hospital Episode Statistics. Providers_0607. Retrieved 14.10.08, from, http://
www.hesonline.nhs.uk/; 2008.
22. Rybicki F, Nawfel RD, Judy PF, Ledbetter S, Dyson RL, Halt PS, et al. Skin and
thyroid dosimetry in cervical spine screening: two methods for evaluation and
a comparison between a helical CT and radiographic trauma series. AJR
American Journal of Roentgenology 2002;179:933e7.
23. Shu KM, MacKenzie JD, Smith JB, Blinder EM, Bourgeois LM, Ledbetter S, et al.
Lowering the thyroid dose in screening examinations of the cervical spine.
Emergency Radiology 2006;12:133e6.
24. Harbour R, Miller J. A new system for grading recommendations in evidence
based guidelines. British Medical Journal 2001;323:334e6.
25. Woodring JH, Lee C. Limitations of cervical radiography in the evaluation of
acute cervical trauma. Journal of Trauma 1993;34(1):32e9.
26. Mirvis SE, Diaconis JN, Chirico PA, Reiner BI, Joslyn JN, Militello P. Protocoldriven radiological evaluation of suspected cervical injury: efﬁcacy study.
Radiology 1989;170:831.
27. Brohi K, Healy M, Fotheringham T, Chan O, Aylwin C, Whitley S, et al. Helical
computed tomographic scanning for the evaluation of the cervical spine in the
unconscious, intubated trauma patient. Journal of Trauma: Injury, Infection, and
Critical Care 2005;58:897e901.
28. Daffner RH, Sciulli RH, Rodriguez RL, Protetch A. Imaging for evaluation of
suspected cervical spine trauma: a 2-year analysis. Injury, International Journal
of the Care of the Injured 2006;37:652e8.
29. Cain G, Shepherdson J, Elliott V, Svensson J, Brennan P. Imaging suspected
cervical spine injury: plain radiography or computed tomography? Systematic
review. Radiography 2010;16(1):68e77.
30. Daffner RH, Hackney DB. ACR Appropriateness CriteriaÒ on suspected spine
trauma. Journal of the American College of Radiology 2007;4(11):762e75.

