DEVELOPMENTS IN IMAGING

Full body low radiation radiography
using Lodox Statscan

Lodox Statscan provides high-speed, high-quality, low radiation, full body imaging in a single scan, combined
with three-dimensional reconstructive and zooming functionality. Several trauma centres have incorporated it
into their advanced trauma life support protocol. This review gives a brief overview of the system.

trauma patient is a challenging task and every
minute can make the difference between life and
death. Mortality decreases as the time from injury to
diagnosis and treatment is shortened (Gens, 2003).
Assessment of trauma patients has evolved over recent
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years, as a result of improved understanding of the
mechanisms that contribute to morbidity and mortality
in trauma, and this has led to the development of
advanced trauma life support (American College of
Surgeons Committee on Trauma, 2004; Moore et al,
2004).

Radiographic imaging studies provide crucial diagnos-
tic data that guide the initial evaluation. The sequence
and timing of these studies are important. Staging the
imaging studies so that life-saving interventions are not
impeded, and ensuring that the patient is haemody-
namically stable enough to tolerate transfer to the radiol-

ogy suite are crucial and can, at times, prevent obtaining
those studies (Dries, 2010).
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Lodox Statscan is a digital X-ray machine with a low
dose of radiation exposure that provides rapid (13 sec-
onds) whole-body scans. Owing to its extremely low
radiation dose, it permits trauma and emergency staff to
continue to provide critical life support while images are
obtained without interrupting their life-saving and resus-
citation procedures. The system was first developed for
the South African mining industry, where it was used in
an effort to detect hidden diamonds.

Medical imaging consultants involved in the devel-
opment of this technology were quick to identify the
digital system’s potential for use in emergency and
trauma venues. With the help of De Beers Consolidated
Mines, Industrial Development Group of South Africa,
and Netcare Hospital Management, Lodox Systems
modified the Statscan for use in trauma bays and emer-
gency departments throughout the world. The first
medical use was reported at Groote Schuur Hospital,
Cape Town in 1999. The quality of Lodox Statscan
images was comparable to that of conventional radio-
graphs, and this culminated in the unit being approved
for diagnostic use by the United States Food and Drug
Administration in 2002 and the European Union in
2004. So far, about 35 trauma centres worldwide have
incorporated this technology into their emergency
management protocols.

This article describes the advantages, efficiency, relia-
bility, sensitivity and specificity of Lodox Statscan, as
well as its use in trauma patients.

System description

The Lodox Statscan has an X-ray tube mounted on one
end of a C-arm (Figure I), which emits a low-dose, col-
limated fan beam of X-rays. The X-ray detector unit is
attached to the opposite end of the C-arm and consists
of scintillator arrays optically linked to charge-coupled
devices (Deyle et al, 2009). The C-arm travels along the
table length at up to 138 mm/s, and a whole-body ante-
rior-posterior scan takes 13 seconds. The C-arm can be
rotated axially around the patient to any angle up to 90°.
If desired, subsequent whole-body, horizontal beam,
shoot-through lateral, erect and oblique views can be
taken. The unit includes an integrated docking resuscita-
tion table to eliminate transfer from and to the trolley
and allow complete patient access for ongoing resuscita-
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tion. The whole-body images, which can be enlarged for
better viewing, are immediately available via a conven-
tional personal computer and picture archiving and
communication system.

Figure 2. A whole body antero-posterior Lodox Statscan view,
showing fractures of the right tibia, right fibula, left tibia, left
fibula, left femur and left humerus.

The digital radiation dose relative to the conventional
dose varies from 72% (chest) to 2% (pelvis), with a sim-
ple average of 6% (Parry et al, 1999; Beningfield et al,
2003). The radiation skin-entry dose averages 36 mrem
(range 18-67 mrem), compared with a conventional
dose of 591 mrem (range 20-2280 mrem) (Mervis et al,
2005). Effective doses are between 9% and 75% of the
United Nations Scientific Committee Report on the
Effects of Ionizing Radiation Doses for Standard
Examinations (Irving et al, 2008).

Adult trauma patients

The use of Lodox Statscan was first described in adult
trauma patients by Beningfield et al (2003). Their
study, conducted on 39 patients at the Trauma Unit of
Groote Schuur Hospital, Cape Town, during the peri-
od 1 June 1999 to 30 November 2001, showed that
Lodox Statscan had equivalent diagnostic performance
and overall functionality to conventional radiography.
They also concluded that it was promising for clinical
and radiographic work, since it provided physicians
with easy digital imaging of any region, up to a full
body view, with minimal interruption of the patient’s
management.

Boffard et al (2006) conducted a trial of Lodox
Statscan in major trauma and compared it to conven-
tional radiography. Their study included 115 patients.
They demonstrated that Lodox Statscan was able to
replace conventional radiography, especially in the ante-
rior-posterior plane of the chest, pelvis and identification
of long bone fractures and metallic foreign bodies
(Figures 2 and 3). They also found that, because of its
effectiveness and speed of imaging, Lodox Statscan could
shorten the total time taken to resuscitate a patient with
major injury. They concluded that, given its significantly
lower radiation (only 6% of conventional radiography)
and its imaging speed, Lodox Statscan could have an
important role to play in the initial management of the
trauma patient, offering a dramatic reduction in the time
spent in the trauma bay.

In a case review study, Amirlak et al (2009) reported
that Lodox Statscan was beneficial in expediting the
radiological processes in the golden hour of trauma
patients. They concluded that Lodox Statscan is not only
faster, but potentially safer, more user-friendly, and has a
greater ease of image transmissibility than conventional
techniques (Figure 4).

Figure 3. A whole hody, thoraco-abdominal lateral Lodox Statscan view.
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Fu et al (2008) showed that Lodox Statscan can pro-
vide an alternative to conventional radiography in rapid
survey of patients with multiple gunshot injuries. They
concluded that haemodynamically unstable patients
with multiple gunshot wounds could undergo a quick
preoperational assessment of the path of the projectile
using Lodox Statscan without interrupting resuscitation,
making further surgical management more confident
and efficient. Mulligan and Flye (2006) showed that
Lodox Statscan is a useful tool for rapid screening of
polytrauma patients. Although it failed to detect 25% of
the injuries, only one of these (1.4%) was significant to
the acute management of the patient (Mulligan and Flye,
2006). The miss rate for the Lodox Statscan is influenced
by the presentation of a whole-body image, with no
directional markers to indicate suspected sites of injury.
During the initial trauma evaluation, the focus is on life-
and limb-threatening injuries. It is not time-effective to

Figure 4. Antero-posterior Lodox Statscan view showing near

amputation of the left lower extremity. In this case Lodox

Statscan provided fast, safe imaging for diagnosing injury without

interrupting life-saving measures.
r

magnify or zoom and window/level each individual bone
and joint in an effort to detect distal extremity fractures,
even though the Statscan system allows this. Subsequent
imaging with other modalities may be needed if the
trauma and orthopaedic teams require it for further
assessment of the patient’s suspected sites of additional
injury.

Exadaktylos et al (2008) noted that Lodox Statscan is
an excellent device in mass casualty incidents (terror,
accidents, disaster injuries) where conventional screening
devices are very time consuming. They showed that
using Lodox Statscan allows a total body exam to be
undertaken without a significant increase in the time
taken for resuscitation. The total body scanning time
using Lodox Statscan was 3.5 minutes (3—6minutes)
compared to 25.7 minutes (8—48 min) for conventional
radiography. Their results are comparable to those of
Beningfield et al (2003) who showed that digital images
required overall patient times of 5-6 minutes, compared
with 8—48 minutes for conventional radiography. In a
retrospective study on trauma patients, Deyle et al
(2009) showed that Lodox Statscan imaging detected
chest, thoracolumbar spine and pelvic injuries, with
overall sensitivity of 62% and specificity of 99.5% when
compared to computed tomography scan. Sensitivity in
detecting injuries was highest in lumbar spine injuries
(74%), followed by pelvic injuries (72%), chest injuries
(57%) and thoracic spine injuries (43%). The authors
compared their numbers with previously published sen-
sitivities of conventional radiography and found that
Lodox Statscan was more accurate.

Paediatric trauma patients

Children’s tissues, in particular the thyroid gland, bone
marrow, breast and lung parenchyma, are susceptible to
radiation, which can modify cellular ultrastructure and
predispose to malignant change in later life. This risk of
cancer induction increases with the radiation dose of
each examination (Ron, 2002), so limiting ionizing
radiation is the cornerstone of all paediatric radiographic
imaging protocols (Willis and Slovis, 2004).

Boffard et al (2006) emphasized that the speed of
imaging and the low dose of radiation make Lodox
Statscan a particularly useful tool for paediatric assess-
ment in trauma. Pitcher et al (2008) performed a
3-month pilot study on 23 polytrauma patients to evalu-
ate the use of Lodox Statscan in paediatric trauma. They
showed that Lodox Statscan was able to identify 96% of
fractures on the anterior-posterior plane with only one
missed fracture (4%) of the calvarium that was suspected
clinically and identified on a dedicated conventional
radiography skull series. They also compared imaging
times between Lodox Statscan and conventional radiog-
raphy in 21 patients and found that Lodox Statscan was
faster in 14 patients (66.6%). In one case (4.7%), imag-
ing times were the same, while in six cases (28%), con-
ventional radiography imaging was faster than Lodox
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Statscan. Their study duplicated the findings shown by
similar investigations in adult trauma patients, showing
that the diagnostic quality of Lodox Statscan is essen-
tially similar to that of conventional radiography. The
same authors published their 3-year clinical paediatric
experience with Lodox Statscan. They felt that Lodox
Statscan was an important addition to trauma paediatric
radiology, since it offers quality images and low dose
radiation (Pitcher et al, 2009).

Conclusions

Lodox Statscan offers high-speed, high-quality, low radia-
tion, full body images in a single scan, combined with
three-dimensional reconstructive and zooming function-
ality. Its accuracy, reliability and relatively high sensitivity
and specificity make it a good substitute for conventional
radiography, especially when applied to critically ill poly-
trauma patients, who usually need life-saving measures
with no time for interruption. In this setting, additional
conventional radiography could be needed for focal
trauma imaging. However, the responsible physician
should always keep in mind that Lodox Statscan has its
own limitations. Although capable of performing and
digitally analysing full body scans, the device should not
be compared to high resolution imaging systems, such as
computed tomography scans and magnetic resonance
imaging, which can be highly accurate. Further prospec-
tive randomized studies are needed to analyse the cost
effectiveness and other applications of Lodox Statscan,
and to see whether it might be integrated into an official
trauma resuscitation algorithm. BJHM
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KEY POINTS

B Lodox Statscan provides high-speed, high-quality, low radiation, full body anterior
and lateral images in two single scans.

B Lodox Statscan gives crifical life-saving information by providing a complete

B Lodox Statscan might play a crucial role in the triaging process of mass casualty
incidents (e.g. accidents, terrorist attacks).

B Lodox Statscan reduces the overall radiafion exposure of patients and staff.

picture of a patient’s bone injuries in one go, without interfering with resuscitation.
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