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Abstract

Introduction: The development of an imaging modality takes time, effort, and energy to make a new machine. Lack of
new imaging machines is prominent these days; therefore, in this paper, a proposal of a new imaging modality that will
help in imaging patients in emergency settings.

Purpose: The aim of this paper is to propose a new imaging modality using images of the whole-body X-rays from 8
directions and combine these images to create a 3-dimensional topographical image that allows to see the whole-body
from different directions with a low radiation dose. Scrolling and rotating the 3D image to see different views of the same
body part in order to make sure if there is any pathology in the picture or not.

Material and Methods: The idea was studied to determine what design would serve a better purpose. Many designs were
removed due to overlapping between the X-ray tubes and detectors. The best theoretical design in the arrangement of the
X-ray tubes and detectors was tested by using a piece of paper and drawing the X-ray tubes and detectors then gather the
two sides of the paper to make a gantry.

Results: The result will be a 3-dimensional X-ray image of the whole body that can be rotated to see different angles and views.

Conclusion: This new imaging modality can be used in emergency settings, forensic imaging, or for imaging the

gastrointestinal tract with contrast media to allow better visualization from different angles.
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Introduction

The development of an imaging modality takes time,
effort, and energy to make a new machine. Lack of new
imaging machines is prominent these days; therefore, in
this paper, a proposal of a new imaging modality that will
help in imaging patients in emergency settings. There is
a machine called the Lodox-Statscan machine, which is
useless because when a frecture is detected or suspected
a patient to have a fracture then the patient has to go to
do another X-ray both views. This machine neglects
the role of two in radiology (1). Anyhow, this paper
will propose a better idea of an X-ray machine that will
eliminate the need for the traditional X-ray machine. This
machine will depend on linear scanning of the entire body
of the patient from head to toe with 8 views that will be
combined to generate one 3D topographical X-ray image
that allows seeing the entire body from different views to
check bones that might have a fracture from the other 7
directions.

Literature Review

Someone named Mikael Haggstrom made a GIF
image of a transition between two X-ray images (AP and
lateral view) of the chest on Wikipedia, which he titled
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“projectional rendered CT scan” for some reason (2).
However, the 2D X-ray images (i.e., 8 images) will be used
to form a 3D model or generated surface of the human
body (i.e., a topographical imaging, not a tomographical
imaging). 3D geometry and reconstruction to make the
images overlap each other as one image that can be seen
from different surfaces. For example, make a transition
GIF image of AP, RAO, right Lateral, RPO, PA, LPO, left
Lateral, and LAO. This is how the 3D topographical X-ray
machine images will look like. It will give a whole-body
linear scan from 8 directions. There are machines like the
Lodox-Statscan machine that scans in two directions, but
the image will have an overlap of body parts. Therefore,
the scan is usually done in one direction (i.e. AP view
only), which neglects the rule of two in radiology (i.e., at
least two X-ray views for the affected area) (1). In breast
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imaging, the mammogram is replaced with Digital Breast
Tomosynthesis (DBT) imaging, which depends on many
angles.

Material and Methods

The methodology of this paper starts with a new idea of
an X-ray machine that can help take many views with less
radiation dose compared to CT scanners. The machine is
called a 3D Topographical X-ray machine, which helps to
see the whole-body of the patient with 8 views to generate
an image that can be rotated and manipulated to zoom
in and out to see a certain part of the human body. The
idea came to the author when he noticed the need of many
patients to have different views, but they could not move at
the same time due to a severe body injury. The idea came
as imaging patients with 8 views in one exposure for the
whole body, which will eliminate the need for a CT scan
to check the orthopedic structures. The idea was studied
to determine what design would serve a better purpose.
Many designs were removed due to overlapping between
the X-ray tubes and detectors. The best theoretical design
in the arrangement of the X-ray tubes and detectors was
tested by using a piece of paper and drawing the X-ray
tubes and detectors. Then the paper was then gathered
from both sides to make a gantry and each tube must
face a specific detector. After changing places, the best
arrangement to avoid X-ray overlap is to allow each tube to
expose the body and be detected by its designated detector
away from other X-ray sources and detectors. After that,
a search of the literature was done to see if there was any
machine with a similar design to the one proposed in this
paper and the result was negative. Eventually, the design
is presented in this paper and the process of this study is
highlighted (Diagram1). The idea behind this machine is
to create a 3D topographical image of the human body.

Results

3D topographical X-ray machine’s design

The design of the 3D topographic machine is similar
to that of CT scanners in order to have X-ray tubes and
detectors for imaging in all 8 directions. The X-ray tubes
are fixed in their places, which requires less technology,
like the slip ring and other technologies that are needed
in moving CT machines. Also, this machine will eliminate
the need for positioning the patients, which in many cases
is difficult. Some parts overlap with other parts, like the
lower limb lateral images, but this issue will be solved
by having four oblique views of each limb. Some views,
like the craniocaudal image of the skull and the planter-
dorsal of the feet, are impossible views to acquire for three
reasons: 1) the overlap of these images with the rest of the
body; 2) the distance of X-ray tubes from the detectors
in these parts is long; and 3) there are no detectors or
X-ray tubes placed in those directions. The 8 images are
posted on a 3D surface using geometry to allow seeing the
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body from different directions by moving the computer’s
mouse. The huge field of view due to imaging the entire
body needs to be worked on in order to achieve a high-
quality image. Rotating and zooming the X-ray images
to allow easy manipulation of the picture is essential.
Theoretically speaking, this machine could be built, but
some issues might be faced, like X-ray scatter from one
of the X-ray tubes into another tube’s detector. But filters
could be instilled and equipped with X-ray detectors.
Linear imaging technology that is used in the Lodox-
Statscan machines must be adopted and improved to
reduce their size to fit 8 of them (i.e., 8 X-ray tubes and 8
detectors) in the 3D topographical X-ray machine.

The 8 X-ray tubes are placed in 8 directions, as seen
in (Figurel). The generated 8 images, as seen in (Figure
2), are combined into one 3D topographic image of the
whole-body. In order to image the whole body, all the
X-ray tubes and detectors must cover the body from
head to toe. The X-ray tubes and detectors are arranged
in a fashion that prevents any overlap of images or X-ray

The idea of a new
machine
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Diagram 1: A STARD chart to explain the methodology of
making the design for this new idea of an X-ray machine.

Figure 1: 3D Topographical X-ray tubes’ direction of acquisition
of images.
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Figure 2: The direction of acquiring the X-ray images and
what these images will show. After that, all these images will be
combined into one 3D topographic image of the human's body.

sources see (Figure 3). The X-ray tubes are located in the
middle of the X-ray machine see (Figure 3). The X-ray tubes
generate a fan-shaped X-ray that is detected by a detector
on the opposite side. The positions of the X-ray tubes and
detectors are far from each other to allow imaging without
any interference from other sources. The generated images
in 3D will somehow look like the collected frames from
Higgstrom’s GIF image see (Figure 4).

Lodox-Statscan was developed from C-arm machines

This imaging modality is developed from the C-arm
X-ray machine that is used in the theater room for surgery.
The Lodox-Statscan machine allows orbital movement
similar to the C-arm machine to allow different views, like
oblique and lateral views (3). Both machines can’t have
eight X-ray views combined into one 3D image.

Dual-Source CT

Some CT scanners for cardiac imaging have two
sources of X-ray to image the heart very quickly, but they
are huge machines due to the need to fit two moving
X-ray sources in one machine. The issue in making the
3D topographical X-ray machine is fitting 8 X-ray tubes,
8 detectors, a massive cooling system, a data acquisition
system, filters, collimators, a DC to AC converter, a high
voltage multiplier, detector temperature control, etc. The
machine gantry depth could be deep due to the need to
arrange all the electrical parts inside the machine. The
dual energy CT uses two layered detectors technology (i.e.
top and bottom detectors). The low-energy photons are
absorbed by a garnet scintillator based on yttrium in the
upper layer, whereas high-energy photons are absorbed by
gadolinium oxysulphide, which makes up the lower layer.
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Discussion

There are many papers that are funded by the Lodox-
Statscan company to publish good results and most
of these papers do not include a conflict-of-interest
declaration. However, there are negative results from their
machine. For example, imaging of cervical spine injury
detection rate is 57.1%, which is bad because the machine
will provide an AP image of the cervical spine (4). The site
of the fracture is associated with the detectability of the
fracture on a Lodox-Statscan (5). The chest scan sensitivity
was 44.4%, compared to a regular machine’s chest X-ray
sensitivity, which is 72% (6,7). Lodox-Statscan company
claims that the linear slot-scanning design produces a
minimal distortion along the scan-axis and with foam
placed on skeletons for anthropological research. This
claim was found to have 85% agreement with dry bone
measurements, which show that Lodox-Statscan is similar
to a a regular X-ray machine’s (8). The distortion in the
image increased when the foam was placed with skeletons
in the Lodox-Statscan (8). The overall sensitivity of
Lodox-Statscan for trauma imaging is 62%, compared to
regular X-ray sensitivity for trauma, which is 75.4% (9,10).
Additional radiographs were needed in 50% of the cases
that were scanned by Lodox-Statscan (11). In one study
where Lodox-Statscan was compared with X-ray, CT, and
MR, it was shown that Lodox-Statscan has a sensitivity
of 53% for cervical spine trauma, which makes the
machine insufficient for trauma imaging (12). In a study
of 37 patients’ appendicular skeletal and pelvis trauma

Gantry

Figure 3: The arrangement of X-ray tubes (red) and X-ray
detectors (blue) in this pattern to avoid overlapping of X-ray
images. The acquisition process will be done in a helical fashion.
Notice that the X-ray tubes are in the middle of the X-ray machine,
where the detectors are on the periphery, to prevent X-rays from
spreading outside the machine.

Figure 4: Frames collected from the GIF image show different
views that the 3D topographic imaging [3]. The software of the
3D topographical X-ray imaging will allow showing an image that
can be rotated to see similar views, which are included here as
frames from 4a to 4h.
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using CR, CT, and Lodox-Statscan, it was found that the
Lodox-Statscan detected 46 abnormalities and missed 26
abnormalities that were detected on CR and CT (13). In a
research paper that compared CR with Lodox-Statscan to
measure the difference in the obtained information from
Lodox-Statscan that did not appear on a CR machine.
The result shows there is no difference in the obtained
information (14). In maxillofacial trauma, the Lodox-
Statscan was compared to a CT scanner, which showed
that the Lodox-Statscan detected only 47 cases out of 245
patients, which represents 32% of the cases (15). Even if
Lodox-Statscan was used to do a lateral view of the entire
body, the image would be useless due to the overlap of the
body’s parts over each other, which would make the image
useless. The Lodox-Statscan was found to be insensitive in
spine trauma imaging, which showed only 31 patients out
of 332, which is 9% sensitivity only (16).

In Dual-Source CT, the machine has a problem of
fitting the parts in the gantry, which is described in many
papers as “the detector’s size is limited by the gantry” (17).
The rotation in Dual-Source CT takes 0.33 seconds, while
the Lodox-Statscan takes 13 seconds to image the whole
body (18,19).

Steps of reconstructing a 3D image from 2D images
1) Calibration of the machine
2) Collection of 8 X-rays by the data acquisition system
3) Automatic background subtraction of the 8 views
4) Build a 3D image on a geometric object

5) Automatic reconstruction with little or no human
intervention (iterative reconstruction) (20).

6) Automatic correction of densities, image blur,
silhouette, depth, and motion of the machine

7) View the 3D image on the monitor.

Conclusion

The 3D Topographical X-ray machine is theoretically
possible to be built, but with making the machine parts
smaller than what we have in Lodox-Statscan. When
this goal is achieved, this machine will be built to help
emergency patients and even for other scans like GIT
scans with contrast or forensic imaging.
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