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ABSTRACT

The purpose of this study was to present simulation training model for general X-ray examinations and to
analyze the errors that occur during the simulation training. From 2012 to 2018, a total of 183 students (77 men
and 106 women) participated. The simulated X-ray system used computed radiography (CR) system. The contents
of simulation training were patient’s care, X-ray examinations accuracy, images stability, etc. As a result, it were
found that the patient's position setting error, the accuracy error of the X-ray beam central ray, the image
receptor’s size and setting error, the error of the grid use, the marking error, and the error of X-ray exposure
technical factors. It is expected that improved practical general X-ray examinations training of radiographer will
be needed, focusing on these errors, so that we could contribute to the health care of the people by providing

precise examinations and high quality medical service.
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I. MATERIALS AND METHODS
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Fig. 1. Analysis of SIPOC for diagnosis X-ray
examination.
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Fig. 2. Diagnosis X-ray examination simulation training
process.
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Table 1. Simulation’s X-ray examination kinds
Contents Detail X-ray examination
Chest: PA/AP, Lateral, Apicogram
Body Xera Abdomen: Erect/Supine
Y Y Pelvic: AP, Lateral, Oblique, Frog-leg,
Inlet-Outlet, Hip-translateral
AP, Lateral, Town’s, Orbit, Sella turcica
lateral, Nasal bone lateral, Zygomatic arch,
Skull X-ray = Mandible (PA/Axiolateral), PNS (Water’s,
Caldwell), Mastoid (Law/Stenvers),
Temporomandibular joint (Open/Close),
Hand: AP, Lateral, Oblique, Thumb
AP/Lateral
Wrist: AP, Lateral, Oblique(Med/Lat),
Deviation (Ulnar/Radius), Carpal tunnel
Forearm/Humerus/Tibia/Femur: AP, Lateral,
Oblique
Extremity Elbow: AP, Lateral, Oblique, Capitellum
X-ray Shoulder: AP, Lateral, Axial, West point,
Scapula lateral, Hill-Sacks, Clavicle AP axial,
Grashey, Stryker-notch, SOV
Foot: AP, Lateral, Oblique, Sesamoid
Ankle: AP, Lateral, Oblique, Mortise, Broden's
Knee: AP, Lateral, Oblique, Rosenberg,
Intercondylar fossa (Camp-coventry)
C-spine: AP, Lateral, Extension/Flection, Both
oblique, Open mouth
- T-spine: AP, Lateral, Extension/Flection, Both
Spine X-ray oblique, C-T junction
L-spine: AP, Lateral, Extension/Flection, Both
oblique
X-ray by Knee stress (ACL/PCL/MCL/LCL), Shoulder
using stress (Pearson), Scanogram (Upper&Lower),
accessory Knee Merchant, Chest decubitus, Whole spine
device AP, Teleradiogram, Foot Weight-bearing

PA: posterioranterior, AP: anteriorposterior

PNS: paranasal sinus, SOV: supraspinatus outlet view
ACL: anterior cruciate ligament

PCL: posterior cruciate ligament

MCL: medial collateral ligament

LCL: lateral collateral ligament

Fig. 3. Observation by monitor for simulation X-ray
examination.

Table 2. Checklist of simulation’s X-ray examination

Process Checklist

. Check student’s cleanliness of body and outfit
. Check patient’s name

. Check pregnancy

. Check kindness for patient.

. Check explanation before examination

Check guarantee of patient

Check remove of accessory

. Check patient observation during X-ray exposure
. Check gonadal shielding

Patient Care

L XTI AW —

. Accuracy of patient’s position

. Accuracy of identify marker

. Suitability of collimations size

. Accuracy of X-ray beam CR

. Accordance of IR’s midline with CR
. Accuracy of CR angulation

. Accuracy of FID

. Check used grid

. Check proper used focal spot

10. Suitability of X-ray exposure technical factors
11. Check patient’s hold breath

X-ray
Examination
Accuracy

OO0 A WN —

. Continuity of examination procedure
. Readiness

. Excellence in equipment operation

. Delay of examination

Procedure
Speediness

LN =

. Proper location of marker

. Check used cone

. Proper IR’s size and setting

. Check object put on IR’s center

Image
Stability

N N

CR: central ray, IR: image receptor, FID: focus image-receptor distance

. RESULTS
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= Effective test

= Non-effective test

Fig. 4. Effective test rate for simulation X-ray
examination.
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Fig. 5. Analyzed results of error frequency for
simulation X-ray examination procedure.
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Fig. 6. Analyzed results of error frequency for patient
care during simulation X-ray examination.
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Fig. 7. Analyzed results of error frequency for accuracy
during simulation X-ray examination.
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Fig. 8. Analyzed results of error frequency for image
stability during simulation X-ray examination.
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Fig. 9. Analyzed results of Pareto chart during simulation X-ray examination.
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