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no advantage. If the patient is recumbent with the arm 
extended, the entire body sometimes can be rotated 
into a posterior oblique position, and the arm naturally 
rotates externally. Recumbent positions make it easier 
to obtain the external oblique position with a vertical 
beam. However, when the patient is sitting, the throb-
bing typically associated with the injury makes it diffi-
cult to lean laterally and is awkward and painful for the 
patient. Regardless, many patients present in the sitting 
or upright position, and when this happens, an orthogo-
nal approach should be considered.

The term orthogonal means right angle. “Two 
views 90° from each other” is a mantra of educators 
to students; it should always be done. Orthogonal 
comes from the Greek ortho meaning right and gon 
meaning angled.9 Thus, the investigation performed 
for this article shadows the Greek definition of using 
right angles, but for a single oblique position rather 
than a 2-view minimum approach. For this study, 
the orthogonal method employed a 45° CR angle 
and a 45° tilt of the image receptor, resulting in right 
angle radiography of the elbow. The traditional 
anteroposterior and lateral projections still would be 
performed, but the right angle for the oblique position 
would be obtained by a CR/image receptor tilt. With 
this method, the elbow joint remains in the supinated 
position, and the resultant image is analogous to the 
traditional approach. It could be compared to C-arm 
methodology (ie, the body part remains in the same 
orientation, and the technologist captures a unique 
view by stopping the rotation of the C-arm as it rotates 
around the body part). However, the technologist 

Fractures of the radial head constitute approxi-
mately one-third of all elbow fractures.1 The 
mechanism of injury frequently involves a fall on 
an outstretched hand or direct trauma to the 

joint. Most patients will resist movement of the injured 
arm,2,3 which presents a hardship to the radiographer 
and patient especially because the ulna can obscure the 
radial head, traditionally visualized with an external 
oblique position that is challenging for patients with 
these types of injuries. The literature discusses alterna-
tive methods for these patients, including the Coyle 
method that uses a 45° cephalic tube tilt to separate the 
ulna from the radius.4-6 If the elbow is in f lexion, this 
method offers a distinct, though distorted, view of the 
joint and can be used with patients who cannot extend 
their arm. Variations of the Coyle method can be per-
formed in recumbent and sitting positions.2,4-8 Although 
the images are distorted because the image receptor 
does not intercept the central ray (CR) at a right angle, 
the Coyle method and its variations provide alternative 
views of the radial head without the superimposition of 
the ulna. 

In contrast, when the trauma patient presents with 
the arm extended, the external oblique is difficult to 
obtain. Pain, effusion in the elbow, and tenderness 
over the radial head are typical of radial head injuries.8 
Some patients cannot tolerate the leaning required to 
put the interepicondylar plane in a 45° oblique posi-
tion for the external oblique. Severely injured patients 
cannot be moved into this position; elderly patients 
also often have difficulty assuming the position. If the 
patient’s elbow is extended, the Coyle method offers 
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Although some images were not identical, investiga-
tion revealed that either the phantom was not correctly 
oriented or the CR angle of the tube or image recep-
tor was incorrect. When either problem occurred, 
the images were repeated immediately by the same 
individuals. After repeating with proper orientation or 
angling, each lab section demonstrated almost identi-
cal images. The results for all labs found no major dif-
ferences in the outcome when comparing both meth-
ods (see Figure 3).

would use a stationary tube and make the exposure at 
the stop. 

The hypothesis alleged that by applying an orthogo-
nal methodology to the elbow joint, a position not dis-
cussed in traditional textbooks could be obtained with 
any standard x-ray tube. Likewise, the advent of wireless 
detectors and mobile lateral cassette holders would 
make the external oblique position easier to acquire 
without rotating the patient’s arm. An additional postu-
lation was that the position also could be performed by 
using a 45° rotating upright Bucky with a perpendicular 
CR angle. The assumption is that if the CR/image 
receptor is placed at a 45° angle, the resulting image will 
be identical to radiographs obtained with the traditional 
external oblique position.

Laboratory Testing
The 45° CR/image receptor orthogonal method 

originated in a laboratory setting at Idaho State 
University. An elbow phantom was placed on sponges 
to simulate the position. Caution was used to ensure the 
interepicondylar plane was parallel to the tabletop. A 
45° sponge supported the image receptor, and the tube 
was tilted 45° so the CR was perpendicular to the image 
receptor (see Figure 1).

The setup for the traditional method included rotat-
ing the phantom so the interepicondylar plane was at a 
45° angle to the image receptor. This position provided 
an external oblique without needing to angle the tube. 
The resultant image was used as a control image to 
compare to the orthogonal method. 

The CR must enter the medial side of the arm for 
separation of the radial head to occur. If in doubt, one 
can deduce that the traditional external oblique raises 
the medial side of the arm when the patient leans later-
ally. Therefore, the CR enters medially and exits the 
downside or lateral side of the arm when performed by 
way of a vertical beam (see Figure 2). This same logic 
holds true with the angled approach. Although the arm 
remains supinated, the CR enters the medial side and 
exits the lateral side of the joint. 

Students from 4 different lab sections at Idaho 
State University performed both the orthogonal and 
routine methods to test the hypothesis that the radio-
graphs would look the same. Each lab section produced 
a series of radiographs and compared the images. 

Figure 1. To demonstrate the 45° central ray (CR)/image receptor 
(IR) orthogonal positioning, both the x-ray tube and the image receptor 
are tilted. The elbow phantom is in a supinated position, meaning the 
interepicondylar plane is parallel to the tabletop and is not rotated 
laterally. The CR enters the medial side of the arm phantom.

Figure 2. This setup demonstrates the traditional method of perform-
ing this study. The phantom was rotated laterally so the interepicon-
dylar plane was at a 45° angle to the image receptor. The resulting 
image was used as a control image for comparison purposes.
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extending his arm fully; however, obtaining radio-
graphs using the orthogonal approach was simple. All 
images were of sufficient quality and nearly identical 
to radiographs typically taken with the traditional 
approach. The technologists remarked that this proce-
dure was easier than they first envisioned. Most patients 
were easily moved into this new position. 

Radiologists were blinded to the change of procedure 
(ie, they were unaware the study was taking place). It is 
interesting to note that the radiologists did not comment 
on positioning in any exam report and that no objec-
tions were noted in the radiologists’ interpretation. Most 
radiographs demonstrated good separation of the radial 
head from the ulna. Comparatively, the radiographs had 

Clinical Trial
After experimentation and review of the images 

in the laboratory, it was proposed that the orthogo-
nal method be performed in a clinical setting. The 
Institutional Review Board at a local hospital agreed to 
participate in the study. After demonstrating the new 
position to technologists, the technologists evaluated 
the mechanism of injury and presentation of the patient 
before determining whether the orthogonal position 
would be attempted. Over a period of 6 weeks, 25 
orthogonal elbow exams were performed on outpatients 
aged 18-50 years. All patients suffered trauma, with fall-
ing being the most common complaint. The 45° CR/
image receptor orthogonal oblique was performed in 
place of the traditional external oblique (see Figure 
4). The setup was similar to the lab setting; however, 
a f loor-mounted tube was used to obtain the position, 
which logistically took additional time to maneuver into 
the correct position.

One patient fell 8 feet from a ladder and suffered a 
radial head fracture (see Figure 5). He had difficulty 

Figure 3. These phantom images demonstrate the likeness of the 2 
methods performed in the laboratory setting. A. Exam performed 
with the traditional method was used as the control. B. Exam was  
performed with the 45° CR/image receptor orthogonal approach. 
Both phantom images demonstrate adequate separation of the radial 
head from the ulna and are identical.

Figure 4. Examples of the 45° CR/image receptor orthogonal 
approach clearly demonstrate separation of the radial head  
without distortion.
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orthogonal and traditional methods. A 45° CR/image 
receptor orthogonal approach is innovative and easily 
can be added to a radiographer’s repertoire. The Coyle 
method uses a single 45° angle and should be used when 
the situation warrants.

A disadvantage of the orthogonal method is that it 
cannot be used when the joint is f lexed. However, the 
radial head fracture discussed in the clinical trial section 
shows that the orthogonal approach can be used in a 
partially f lexed joint. Another disadvantage is related to 
the type of equipment used when performing the exam. 
Technologists from departments with floor-mounted 
tube stands found this position cumbersome and more 
time consuming than the traditional method. Likewise, 
technologists sometimes found it problematic to find 
sponges and accessory items needed to support the arm.

Future studies could investigate this orthogonal 
approach with other exams. For example, an oblique 
of the hand, wrist, and ankle should render the same 

the same appearance as the external oblique performed 
with the traditional rotational method.4-6

The orthogonal position also has been tried in a clin-
ical setting that uses f lat panel detectors. In this setting, 
the position is easier to obtain because lateral imaging 
plate holders and upright detectors can be manipulated 
into many positions (see Figure 6). Moreover, depart-
ments with tilting upright Bucky trays can more read-
ily position patients this way. The position also can be 
done with the patient standing.

Discussion
Radial head and neck fractures account for an esti-

mated 25% to 44% of all elbow fractures and 1.7% to 
5.4% of all fractures in adults; 85% of radial head frac-
tures occur in patients between 20 and 60 years old.10-13 
Thus, great care should be taken to avoid missing radial 
head and neck fractures. The research in this study 
shows that technologists can offer similar results with 

Figure 6. A radiography student model demonstrates the 45° CR/
image receptor orthogonal position. A. Wireless detector placed in a 
mobile lateral cassette holder. B. The model demonstrates the position 
in a rotating upright Bucky.

Figure 5. Image obtained using a 45° CR/image receptor orthogonal 
approach clearly demonstrates a radial head fracture. The patient 
could not extend his arm completely, but the efficacy of the exam 
remained intact.
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results by tilting both the CR and the image receptor 
while the patient maintains a fixed position. In addition, 
studies using lateral detector holders and upright Bucky 
trays could be used to expose a variety of recumbent 
patient positions. Futhermore, the orthogonal approach 
could be investigated with the Clements-Nakayama 
method of the proximal hip and axillary views of the 
shoulder. Positioning textbooks might include CR 
angles, required projections, and the direction of the 
CR needed to obtain the desired result. Similar projec-
tions might be a good addition to a trauma chapter. At 
the least, textbooks should demonstrate positions like 
this to stimulate critical thinking. Regardless, wireless 
detectors and portable detector holders will lead to 
innovative and viable approaches to traditional posi-
tioning methods. 

Conclusion
The 45° CR/image receptor orthogonal approach is 

easy to perform and offers quality images. Technology 
is rapidly changing, and innovative approaches to 
traditional methods can alleviate awkward and pain-
ful maneuvers for the patient without disrupting the 
integrity of the study. Thinking intuitively can alleviate 
painful positions and provide nontraditional but similar 
results. This orthogonal approach can be adapted at 
most clinical sites. Technologists should be encouraged 
to think of innovative ways to accomplish the same 
tasks while improving patient satisfaction and comfort.
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