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Abstract
Background: The visualization of the lower cervical spine (C-spine), including the C7-T1
junction on lateral radiograph is a challenge due to the overlapping of the shoulder
girdle. Therefore, the radiographers have adapted different positioning strategies to
overcome this challenge. This study explores the current practice and perception of
radiographers on positioning techniques of erect lateral cervical spine radiography in
non-trauma adult patients.
Methods: This prospective study was conducted with a self-administered, structured
questionnaire distributed among 50 radiographers working in four selected hospitals
in Sri Lanka.
Results: The radiographers used weight-bearing and non-weight-bearing positioning
techniques for the erect lateral C-spine radiography. Most of them employed the
standing breath-holding technique for image acquisition with or without exertion.
While 54% of the radiographers utilized two water-filled cans during the weight-bearing
technique, 82% used holding arms back with the shoulders down and pulling as low
as possible in the non-weight-bearing technique. In addition, 88% of the radiographers
believed that the weight-bearing position could increase the visibility of the C-spine.
Almost all the radiographers (100%) stated that correct positioning instruction could
improve the visibility of the C-spine.
Conclusion: Radiographers have mainly used two positioning techniques of weight-
bearing and non-weight-bearing for erect lateral C-spine radiography for non-trauma
adult patients. In addition, most radiographers had a positive attitude toward the
weight-bearing technique in the evaluation of lateral C-spine. These results highlight
the importance of conducting studies to evaluate the effectiveness of the weight-
bearing technique in erect lateral C-spine radiography.
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1. Introduction

Although computed tomography (CT) and magnetic resonance imaging (MRI) have been
able to advance the imaging of the cervical spine (C-spine), plain radiography still plays
a vital role in the initial assessment of any type of cervical spine injury due to its
abundant availability and cost-effectiveness [1, 2]. The lateral view of the C-spine is
an important examination in radiographic assessment as it can demonstrate all seven
cervical vertebrae with their alignments and the cervico-thoracic (C7-T1) junction where
9–18% of injuries to the cervical region are found [3–5]. However, due to the overlap
of the shoulder girdle and other anatomical structures such as the rib cage (Figure 1),
it is challenging to demonstrate the lower cervical vertebrae with the C7-T1 junction on
lateral radiographs of the C-spine [3, 6, 7] Therefore, different positioning techniques are
proposed and adapted by researchers and radiographers to overcome this challenge
[3, 8, 9] However, there is inadequacy in guidelines and directives for the use of different
positioning techniques in the erect lateral C-spine radiography. Nevertheless, a good
positioning technique is significant in order to obtain correct diagnostic information and
minimize unnecessary radiation exposure to a patient [10, 11].

Inadequate awareness of usefulness could be a reason for the underuse of the rec-
ommended positioning techniques. Therefore, it is essential to understand the current
practice as it can explain the application of the optimal positioning techniques, the
practical difficulties involved, and the level of awareness of the radiographers about
positioning techniques. This study explores the current practice and perception of
radiographers on positioning techniques of erect lateral cervical spine radiography
in non-trauma adult patients. The outcomes of this study can be used to enhance the
awareness of radiographers about the positioning techniques of erect lateral C-spine
radiography, and thereby promote an accurate diagnosis through the effective usage
of positioning techniques.

2. Materials and Methods

This prospective study was conducted at four selected government hospitals in Sri
Lanka. Using the purposive sampling technique, 63 radiographers working in the plain
radiography units were selected for the study.

Data were collected using a self-administered structured questionnaire. The question-
naire consisted of two sections. While the first section was dedicated to the collection
of demographic data such as education level and years of experience in radiography,
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the second part was dedicated to investigating the current practice of the positioning
technique of the erect lateral C-spine radiography. A pilot study was conducted with four
randomly selected radiographers (one from each hospital) to determine the readability,
clarity, and comprehensiveness of the questionnaire. Based on the responses received,
the questionnaire was edited to correct minor ambiguities.

The Statistical Package for Social Science (SPSS) v.20 was used for data analysis. The
sample was described using frequency distributions. The non-parametric Chi-square
test was used to identify the significant differences between the variables. P-value <
0.05 was considered significant.

3. Results

A total of 50 questionnaires were returned with a response rate of 79%. Overall, 92%
(46) of the respondents had a diploma in diagnostic radiography and only 8% (04) had
a degree or postgraduate qualification in diagnostic radiography. The majority of the
radiographers (82%, 41) had more than five years of professional experience (Table 1).

As demonstrated in Figure 3, the radiographers who participated in this study primar-
ily used weight-bearing and non-weight-bearing positioning techniques for the erect
lateral C-spine radiography. The majority of radiographers (76%, 38) stated that they
would choose one of the above positioning techniques depending on the indication
and the condition of the patient. Besides, 28% (14) of the radiographers claimed that they
apply the weight-bearing position for all sufficiently capable patients. In the meantime,
24% (12) claimed that they only use the weight-bearing position for obese and short
neck patients depending on their ability to perform. The majority of radiographers use
the standing breath-holding technique to obtain lateral C-spine radiographs (Tables 2
and 3) with both weight-bearing and non-weight-bearing techniques. As shown in Table
2, 54% (27) of the participants utilized two water-filled cans during the weight-bearing
positioning, followed by sandbags (20%, 10). Holding arms back with the shoulders
down and pulling as low as possible was the highest (82%, 41) reported position in the
non-weight-bearing technique.

When considering the radiographers’ perception, 88% (44) of the participants
believed that a weight-bearing position could increase the visibility of the C-spine
than a non-weight-bearing position. Further, all radiographers (100%, 50) mentioned
that correct instruction during positioning can increase the visibility of the C-spine.
Patient discomfort (66%, 33) and extended time taken for a procedure (46%, 23) are the
most common hindrances that radiographers have identified when performing lateral
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radiography of the erect C-spine in non-trauma adult patients (Figure 3). There is no
significant association between the years of professional experience with the type of
positioning technique used, the breathing instructions given, and the positive attitude
toward the weight-bearing technique (Table 4).

4. Discussion

The positioning of the patient in C-spine radiography is significant as it facilitates patient
stability, clear exposure, and accurate diagnosis through correct anatomical positioning
[12]. The obstruction of the visibility of the lower cervical vertebrae by the shoulder
girdle and certain other anatomical structures make positioning difficult in erect lateral
C-spine radiography [3, 6, 7]. Therefore, different positions are used and suggested by
researchers and radiographers to minimize the difficulties and challenges associated
with the practical demonstration of lower cervical vertebrae [3, 8, 9] This study explores
the current practice and perception of radiographers about positioning techniques of
erect lateral cervical spine radiography in non-trauma adult patients.

In general, the lateral erect C-spine radiography is performed in both sitting [13, 14]
and standing positions [15, 16]. In this study, the majority of radiographers employed the
standing position. The standing position is generally considered to be a comfortable and
functional posture for spinal radiography. Previous researchers have used the standing
position to assess the sagittal alignment of the C-spine [16, 17] However, a standing
position with arms by the sides prevents adequate visualization of the lower cervical
spine [18]. Therefore, one of the customized positioning techniques should be used
based on patient’s capabilities. The use of the weight-bearing position in the lateral
C-spine radiograph as an adjunct to improve the visualization of the lower C-spine
is suggested [8]. However, no study was found in the literature that evaluates the
effectiveness of the above technique. Holding a weight in each hand is expected to
project the shoulder masses below the level of C7. However, for the instances where
patients tend to hunch their shoulders when attempting to firmly hold the weights, the
desired anatomy will be obscured. Therefore, this technique can be counterproductive
insisting on a clear and proper explanation [19].

Several previous researchers have proposed different positioning strategies for lateral
C-spine radiography to improve the visibility of the lower cervical vertebrae. However,
each strategy has its own strengths and weaknesses. Certain studies have observed
the effects of the swimmer’s view [3, 5, 20], supine oblique view [20], and arm traction
technique []6, 21–23 on improving the visibility of lateral C spine radiography. However,

DOI 10.18502/sjms.v16i4.9949 Page 522



Sudan Journal of Medical Sciences B.S. Weerakoon et al.

with the availability of many such strategies, it was revealed that the radiographers in
this study have primarily used only the two positioning techniques of weight-bearing
and non-weight-bearing for the erect lateral C-spine radiography. Alternative positioning
techniques such as the swimmer’s view may increase the time spent as it requires
additional time for handling the patient. Therefore, the results of the current study could
be due to heavy workloads leading to time constraints or the scarcity of knowledge of
other positioning techniques among radiographers.

All radiographers in this study correctly recognized the fact that the lateral cervical
spine radiography can be significantly improved with the use of proper breathing
instruction [24]. In addition, this study found that most radiographers, with or without
a weight-bearing technique, often instructed patients to hold their breath for lateral
cervical radiography. Most available resources suggested performing this examination
with arrested expiration or full exhalation in order to lower the shoulders well out of the
region of interest [8, 19].

In this study, the non-weight-bearing technique was primarily performed by the
radiographers in the position of holding arms behind the back and pulling the shoulders
down as low as possible. This technique helps the shoulder to be moved inferiorly and
produce a clear view of the C-spine anatomy [24]. However, this downward pull can
exacerbate an unstable injury. Therefore, prior to using the this technique, it should
be ensured that the patient is at a low risk of being further subjected to unstable
injuries by assessing their clinical and physical symptoms [25]. According to the current
study results, the patient’s discomfort and time expenditure are the greatest challenges
encountered in the erect lateral cervical spine radiography. To ensure the visibility of
the upper anterior cervical vertebra and posterior arch of the atlas, it is necessary to
avoid the overlap of the angle of the mandible and occipital bone [26]. This requires
bending or extending the head, and it might cause discomfort to the patient. Further, it
is impossible to obtain a good-quality radiograph without proper immobilization despite
the significant amount of time that it requires [27].

5. Strengths and Limitations

There are certain limitations to this study. Only 8% of the radiographers in this study
had a degree or postgraduate qualifications making it hard to determine the impact
of education level on other variables. Hence, it is recommended that this study be
repeated with a relatively equal number of graduates and non-graduates to determine
the impact of education on their practice and attitudes. Moreover, due to its feasibility,
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Table 1: Demographic characteristics of the participants.

Variables Percentage%
(n)

Education level Diploma 92 (46)

Graduate 4 (02)

Postgraduate 4 (02)

Professional experi-
ence (yr)

0–5 18 (09)

6–10 38 (19)

>10 44 (22)

Table 2: Details of the weight-bearing position.

Weight-bearing position

Positioning techniques Percentage%
(n)

Posture Standing 72 (36)

Sitting 0 (00)

Both standing and
sitting

12 (06)

No response 16 (8)

Breathing
instructions

Not given 8 (4)

Holding breath 54 (27)

Suspended inspiration 0 (00)

Suspended expiration 22 (11)

Missing 16 (08)

Type of the weight Two water-filled cans 54 (27)

Two sandbags 20 (10)

Both 10 (05)

No response 16 (08)

only the radiographers in four selected government hospitals were included in this study.
Therefore, this study does not represent the entire population of radiographers across
Sri Lanka, thus, it is recommended to conduct further research with a larger sample
representing the radiographers from different regions in the country. However, this study
is significant as there are no published studies available on this topic. Further, this
study provides baseline information to the imaging field about the usage of positioning
techniques, although there are many recommended advanced techniques available.
Additionally, by assessing the current practice and the perception, it is possible to
identify the value of strengthening the continuing education programs for radiographers.
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Table 3: Details of the non-weight-bearing position.

Non-weight-bearing position

Positioning techniques Percentage%
(n)

Posture Standing 78 (39)

Sitting 0 (00)

Both standing and sitting 14 (07)

No response 8 (04)

Breathing instructions Not given 8 (04)

Holding breath 64 (32)

Suspended inspiration 0 (00)

Suspended expiration 20 (10)

No response 8 (04)

Types of positioning Arms by sides with
relaxed shoulders against
the vertical cassette
holder

2 (01)

Arms by sides with
relaxed shoulders as far
down and forward as
possible

8 (04)

Arms hold behind the
back with shoulders down
and pull them down as
low as possible

82 (41)

No response 8 (04)

Table 4: Association between the years of professional experience and other variables.

Variables Type of positioning
technique (weight-
bearing/non-
weight-bearing)

Breathing
instructions
(weight-
bearing)

Breathing instruc-
tions (non-weight
bearing)

Positive
attitude
towards the
weight-bearing
technique

Professional expe-
rience (yr)

0.51 0.22 0.12 0.58

6. Conclusion

Although many strategies are available, the radiographers in this study have mainly
used two positioning techniques of weight-bearing and non-weight-bearing for the erect
lateral C-spine radiography of non-trauma adult patients. This highlights the urgency of
providing regular, continuous professional development programs to radiographers to
uplift their awareness on different radiological techniques. Further, most radiographers
had a positive attitude toward the weight-bearing technique when assessing the lateral
C-spine. This finding shows the importance of conducting studies to assess the effec-
tiveness of the weight-bearing technique in the erect lateral cervical spine radiography.
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Figure 1: Erect lateral cervical spine radiographs. (a) The lower cervical spine and the C7-T1 junction are
not obscured by the musculoskeletal structures. (b) The lower cervical spine and the C7-T1 junction are
obscured by the musculoskeletal structures.

Figure 2: Practice of weight-bearing and non-weight-bearing positioning techniques.
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Figure 3: Challenges in erect C-spine lateral radiography of the non-trauma adult patients.

However, it is essential to conduct further studies with larger samples to confirm and
elevate the reliability of the results.
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