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Lodox/Statscan provides benefits in evaluation of
gunshot injuries

To the Editor,

Gunshot wounds may result in abdominal or extremity
injuries, which have a high rate of mortality [1-8]. Multiple
films may be needed to survey the injured sites and localize
any residual bullet wounds. Therefore, emergency depart-
ment (ED) physicians frequently face the challenge of
deciding which films to take and how many films are
needed because of the presence of multiple wounds and the
unpredictable paths of projectiles.

Lodox/Statscan (LODOX TM, Johannesburg, Republic
of South Africa) is a digital x-ray machine that uses a
whole-body scan in 1 integrated film. In our institution, it
has been used since November 2007 as a tool for the
primary survey of patients with multiple traumas [9]. In a
prior case report, we demonstrated the advantages of
Lodox/Statscan in evaluating a patient with multiple
gunshot injuries [10]. The role of Lodox/Statscan in
evaluating gunshot injuries was further investigated in this
retrospective case series.

From November 2007 to June 2010, patients with
multiple gunshot injuries were screened by the Lodox/
Statscan routinely according to our study protocol
(Fig. 1). The Lodox/Statscan was used as the primary
survey and screening tool to evaluate multiple gunshot
injury patients and to determine the necessity of
additional imaging studies. Emergency operations (ie,
thoracotomy, laparotomy, or both) were performed
immediately after this whole-body scan without further
imaging in patients with unstable hemodynamics. In
contrast, in the hemodynamically stable patients, addi-
tional x-rays or computed tomographic scans were
performed and focused on the injured sites based on the
findings of the Lodox/Statscan.

During the 32-month study period, a total of 14
patients with gunshot injuries who received a Lodox/
Statscan for screening were enrolled. The mean duration
for the whole-body scan using the Lodox/Statscan was
153.4 ± 21.8 seconds, including the time to integrate
the images.
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For patients with life-threatening abdominal gunshot
injuries, emergency operations are usually required with
no time for further imaging surveys [6,11]. Decisions
about the patient's further treatment can be assessed in
accordance with the results of this rapid whole-body scan.
In patients with isolated chest gunshot wounds, the high-
energy projectiles have been shown to penetrate through
the diaphragm into the abdominal cavity, resulting in
diaphragm or intra-abdominal organ injuries [5]. On the
contrary, bullets may also penetrate the thoracic cavity
from an abdominal wound. The advantage of using the
Lodox/Statscan is clear under such situations because this
technology scans the entire body and quickly provides the
precise locations for bullets in the body.

The patients with unstable hemodynamics are listed in
Table 1. The treatment plan for 3 of these 4 patients was
altered after the Lodox/Statscan (cases 1, 2, and 3). In 1 of
these 4 patients, who was shot by a shotgun (case 1, Fig. 2),
there was only 1 open wound that existed over his anterior
chest wall. An emergency thoracotomy was indicated
because of the presence of massive hemothorax after chest
tube placement. However, the integrated chest and
abdominal images provided by the Lodox/Statscan
revealed multiple projectiles in the thoracic and abdominal
cavities. Hence, the treatment plan was changed from
performing only a thoracotomy to performing an explo-
ratory thoracotomy as well as a laparotomy to investigate
possible diaphragmatic and intra-abdominal injuries. In this
case, the Lodox/Statscan proved to be superior to
conventional x-rays because it rapidly provided the
surgeons with enough information to make critical de-
cisions about the patient's treatment.

In contrast, the conventional trauma series x-ray only
evaluates the critical torso injuries; however, it has been
reported that most gunshot wounds are peripheral and
musculoskeletal in location [12-14]. Before the Lodox/
Statscan, gunshot injury patients with unstable hemody-
namics received an emergency operation after the primary
survey and conventional trauma series x-rays (CXR, PXR).
Therefore, the extremity injuries might be overlooked in
patients with life-threatening abdominal injuries [15]. After
the Lodox/Statscan, an integrated film provided a whole-
body image, including an abdominal and extremity



Fig. 1 The study protocol for the management of gunshot injury patients and patient distribution in the study.

Table 1 Gunshot injury patients with unstable hemodynamics

Case Age/sex, BP
in the ED

Numbers and locations of the
gunshot wounds

Findings of the LX/ST Associated treatment after the LX/ST

1 36/male,
72/45 mm Hg

Anterior chest wall × 1
(shotgun injury)

Multiple bullets in both thoracic
and abdominal cavities

Both thoracotomy and laparotomy a

2 24/male,
88/48 mm Hg

Anterior chest wall × 1,
anterior abdominal wall × 1,
extremity × 1 (left forearm)

Left ulna bone linear fracture,
one residual bullet in the
abdominal cavity

Splint immobilization of the
left forearm, a laparotomy

3 32/male,
47/28 mm Hg

Anterior chest wall × 1,
extremities × 3 (left upper arm × 2,
right lower leg × 1)

Two residual bullets in the left
upper arm and a left humerus
fracture

Operation for the removal of
residual bullets a

4 19/male,
64/39 mm Hg

Anterior abdominal wall × 2 One residual bullet in the
abdominal cavity

Laparotomy

BP indicates blood pressure; LX/ST, Lodox/Statscan.
a The treatment plan was changed after reviewing the findings of the Lodox/Statscan.
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Fig. 2 A shotgun injury patient with 1 entry wound and multiple retained bullets. The shotgun entry wound was over the right-side chest
wall (A). The Lodox/Statscan image reveals multiple bullets in the thoracic and abdominal cavities (B and C). A magnified image reveals a
right-side hemothorax, multiple bullets, and a positioned chest tube (D).

Table 2 Gunshot injury patients with stable hemodynamics

Case Age/sex Numbers and locations
of the gunshot wounds

Additional images
performed after the LX/ST

Associated treatment after the LX/ST

5 21/male Right shoulder × 1, right knee × 1 Right shoulder and right
knee x-rays a

Splint immobilization

6 33/male Buttock × 1, right thigh × 1 Femoral CT b Operation for suspected femoral
vascular injuries

7 35/male Anterior abdominal wall × 1 Abdominal CT c Laparotomy
8 27/male Anterior chest wall × 1, extremity × 1 LX/ST only Surgical fixation of an extremity fracture
9 29/male Right upper arm × 1 LX/ST only Surgical fixation of an extremity fracture
10 22/male Right forearm × 2 LX/ST only Observation
11 18/male Left lower leg × 1 LX/ST only Observation
12 43/male Posterior chest wall × 1, left forearm × 1 LX/ST only Observation
13 26/male Right forearm × 1 LX/ST only Observation
14 22/male Left upper arm × 1, left knee × 1 LX/ST only Splint immobilization

CT indicates computed tomography.
a Further knee x-rays were performed because of unclear Lodox/Statscan images.
b A femoral CT scan was performed for suspected vascular injuries.
c Laparotomy was performed regardless of the CT scan findings. An abdominal CT seemed unnecessary in this patient.
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evaluation in the ED. Table 1 also shows that there were 2
patients whose extremities appeared normal but were found
to have fractures or residual bullets by the Lodox/Statscan.
Thus, it helped avoid missed injuries during the treatment of
patients with life-threatening abdominal injuries (cases 2
and 3).

The patients with stable hemodynamics are listed in
Table 2. To determine the courses of the multiple
projectiles and to assess potential tissue damage, many
films may be required to characterize the multiple injured
sites. Out of these 10 stable patients, 7 (70%) patients did
not need additional images after the Lodox/Statscan.
Furthermore, a total of 11 patients in this study (78.6%,
11/14) received a whole-body scan using the Lodox/
Statscan without the need for extra images. All of these
patients were followed up for at least 2 weeks, and there
was no adverse outcome from forgoing further imaging. The
results of this study suggest that residual bullets and skeletal
fractures that are related to a projectile's path can be seen
clearly and that unnecessary films can be avoided by using
this single-image whole-body scan.

A rapid imaging study is important for patients with
multiple gunshot injuries. We agree that this retrospective,
small-sample-size study cannot estimate the accuracy of the
Lodox/Statscan. However, it rapidly scans the entire body
and provides enough information for critical decision
making about a patient's future treatment. Therefore, we
present the Lodox/Statscan as a beneficial alternative to
evaluate patients with gunshot injuries.
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