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Background: Fujifilm (Tokyo, Japan) developed a portable X-ray system called the CALNEO Xair, which can be carried by a physi-
cian. The X-ray radiation machine weighs 3.5 kg. The dimensions are: height, 144 mm; length, 148 mm; width, 258 mm.

Case Presentation: When a 33-year-old woman driving a car made a right turn at a crossroad, her car hit another car, causing her
vehicle to tip onto its side. Staff of the doctor helicopter checked her at the scene, and the findings of chest and pelvic X-ray were all
negative. She received a diagnosis of cervical sprain and pelvic contusion and was transferred to a local hospital by ambulance.

Conclusion: This is the first report of a case evaluated by a portable X-ray system at the scene, under transportation by a doctor
helicopter. This system could be useful for undertaking prehospital assessment and medical treatment.
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INTRODUCTION

X -RAY IRRADIATION IS used daily in medical
facilities to diagnose bone-related diseases, including

fractures, lung disease, heart disease, perforation of bowel,
ileus, stone, or foreign body in the human body.

Fujifilm (Tokyo, Japan) have developed a portable X-ray
system called the CALNEO Xair.1 The X-ray radiation
machine weighs 3.5 kg. The dimensions are: height,
144 mm; length, 148 mm; width 258 mm, without the skin
guard or hand strap. The X-ray dose for the chest is approxi-
mately 45 lGy. The system requires a special cassette and
notebook-type personal computer to operate and display X-
ray images (Fig. 1). The physician can check the image on
the computer display at the scene, which is transmitted by
electrical wave after the X-ray examination (Fig. 2). If

charged, the X-ray unit can obtain X-ray images without a
generator. Accordingly, the battery of the X-ray unit needs
to be charged with specific chargers before use in the pre-
hospital setting. Special cars have already been equipped
with X-ray instruments in order to undertake medical check-
ups outside of medical facilities.2–5 However, there have
been no reports of X-ray studies using portable X-ray sys-
tems under transportation by a physician-staffed helicopter
in a prehospital setting. Our hospital is a base of the physi-
cian-staffed helicopter (called a doctor helicopter [DH] in
Japan) of eastern Shizuoka Prefecture.6

We herein report our experience using a portable X-ray
system at the scene under transportation by the DH.

CASE

WHEN A 33 -YEAR-OLD woman driving a car made
a right turn at a crossroad, her car hit another car,

causing her vehicle to tip onto its side. She had no remark-
able medical history. The fire department dispatched an
ambulance and requested the DH be dispatched after receiv-
ing an emergency call. After the DH equipped with the por-
table X-ray system landed at the rendezvous zone, the staff
were sent by fire truck to the accident scene. When the staff
of the DH checked the patient at the scene, her vital signs
were as follows: Glasgow Coma Scale, E4V5M6; systolic
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blood pressure, 110/66 mmHg; pulse rate, 77 b.p.m.; percu-
taneous oxygen saturation, 100% under room air; respiratory
rate, 20 breaths/min. She had mild posterior neck tenderness
and pelvic tenderness with a seat belt mark. The findings of
a focused assessment with sonography for trauma, chest X-
ray, and pelvic X-ray in the ambulance, after the patient ver-
bally confirmed that she was not pregnant, were all negative
(Fig. 3). She received a diagnosis of cervical sprain and pel-
vic contusion and was transferred to a local hospital by

ambulance staffed only with emergency medical techni-
cians.

DISCUSSION

THIS IS THE first report of a case evaluated by a porta-
ble X-ray system at the scene, under transportation by a

DH.
Japan’s Ground Self Defense Force has access to an X-

ray apparatus for use outside of a hospital environment.7

Although this system has been successfully used in large-
scale disaster settings, it is not used during times of peace.
In addition, the X-ray apparatus used by the Ground Self
Defense Force is extremely large and heavy, so much so that
it cannot be transported by a single person or loaded into an
ambulance or helicopter. In contrast, the portable X-ray sys-
tem used in the present study can be used at any time and is
easy to carry by a single medical staff member. In addition,
the information obtained from the X-ray study is useful for
making a diagnosis, deciding on the severity of trauma or
disease, judging the accuracy of the positioning of medical
instruments (e.g., tracheal intubation), and selecting the most
appropriate medical facility to which to transport a patient
from the scene. Furthermore, the prehospital information
obtained from an X-ray study can facilitate the formulation
of an appropriate treatment plan by the medical staff at the
receiving hospital. This portable X-ray system could thus be
useful for adapting prehospital medical treatment and devel-
oping new therapeutic strategies in the future.

The use of a portable X-ray unit weighing 90 kg, which
required an electric generator, in the in-nursing home care
field in Sweden has already been described in one report.8,9

Mobile radiography services for the radiological assessment
of patients in nursing homes have been shown to be techni-
cally feasible, with better image quality, and beneficial fac-
tors such as the security and comfort of patients, the fact that
patients do not require transportation, and the fact that staff
do not need to be absent from the nursing home to accom-
pany patients. The X-ray unit in the present study has also
been applied in home medical care. If patients are judged as
severely ill, they require early medical intervention and
transportation. Carrying the X-ray unit in the DH allows the
patient to be diagnosed immediately, and facilitates the pro-
vision of first aid by the physician and nurse, and rapid
transportation if necessary.

With regard to comparing the accuracy and effectiveness
of the portable X-ray unit to a conventional X-ray system,
this was the first time this Fujifilm X-ray unit had been used;
thus, there were no comparative data. In a previous report to
investigate the clinical effectiveness of portable X-ray imag-
ing equipment in comparison to fixed X-ray equipment, a

Fig. 1. CALNEO Xair portable X-ray system, developed by Fuji-

film (Tokyo, Japan), being carried by a nurse. (1) X-ray radiating

apparatus. (2) Special cassette. (3) Notebook-type personal

computer.

Fig. 2. Photograph showing how to take an X-ray and check

the image using the CALNEO Xair portable X-ray system (Fuji-

film, Tokyo, Japan). The image captured by the X-ray radiation

machine is transmitted to notebook-type personal computer by

electrical wave. (1) X-ray radiating apparatus. (2) Special cas-

sette. (3) Notebook-type personal computer.
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search of published works yielded no studies comparing
their clinical effectiveness or cost effectiveness.8 Further-
more, the search did not identify any guidelines on the use
of portable X-ray systems.8 In the trauma setting, portable
ultrasound machines are a new effective and sensitive tool
for evaluating chest trauma, such as cardiac tamponade,
pneumothorax, hemothorax, or even rib fracture.10,11 How-
ever, ultrasound is a point-of-care system and is not suitable
for diagnosing abnormalities in the entire chest structure,
such as the volume of pneumothorax, the number of rib frac-
tures, mediastinal abnormality, or the position of foreign
bodies, including iatrogenic foreign bodies. In pelvic frac-
ture, palpation of the pelvis can detect pelvic fracture, but it
cannot suggest whether the fracture is stable or unstable.12

Furthermore, such manipulation could increase bleeding
from the fracture site. Accordingly, the portable X-ray
remains a valuable diagnostic tool.

Limitations associated with the portable X-ray system
include the quality of the X-ray image when the system
is operated by medical staff who are not radiologists,
the lack of water resistance by the X-ray radiating appa-
ratus, and the cassette potentially not working well at
low temperatures. All of the X-ray pictures in the pre-
sent study were obtained by physicians. Accordingly, in
order to take X-rays effectively, it might be better to
increase the number of DH staff members in order to
shorten the time on site.

In addition, similar to a standard X-ray system, the manipu-
lator needs to be protected from radiation, even though the por-
table X-ray unit involves less radiation. Alternatively, if the
portable X-ray system can be set on a specific frame, the
manipulator can leave the patient and trigger the system using
a button connected to a cable; however, it takes time to set up
the frame in the emergency setting. Furthermore, we failed to
find any improvement of the patient’s final outcomes using this
system. Therefore, after the further development of this system,
future studies will need to assess its utility.

CONCLUSION

THIS IS THE first report of a case evaluated using a por-
table X-ray system at the scene, under transportation by

a DH. This system could be useful for undertaking prehospi-
tal assessment and medical treatment.
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Fig. 3. Chest and pelvic X-ray images, captured by doctor helicopter staff using the CALNEO Xair portable X-ray system (Fujifilm,

Tokyo, Japan), in the case of a 33-year-old woman involved in a motor vehicle accident. The two X-rays do not show specific findings.
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