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Introduction

Computed tomography (CT) has been utilized in the clinical
practice across the world [1]. It was introduced in 1972 [2], and
has been evolved for indispensable diagnostic examination for
long. CT scan exams have been prevalent and increased to 80
million a year in United States [3]. CT images were originally
reconstructed by iterative method, which was algebraic
reconstruction technique (ART) [4]. However, it did not have
enough computational power, then it was replaced by the simple
analytic method of filtered back projection (FBP). FBP was used
for rather long period until the next generation. After that, there
have been the evolutions of iterative reconstruction (IR)
technique. After that, IR algorithms have been used for medical
practice, and there would be recently further development such as
photon-counting CT [5] and artificial intelligence (Al) [6]. Thus,
CT reconstruction technology has been developed so far. We have
been treating various patients for many years. Among them, some
cases in which CT reconstruction contributed the diagnosis and
treatment would be described in this article.

Subjects and Methods

Case 1 presentation

An 86-year-old man has been hypertensive, who was treated by
Amlodipine besilate 2.5 mg/day for years. He developed
constipation and abdominal fullness, and then he had further
evaluation. His blood and biochemical tests revealed that Hb 12.4
g/dL, TP 6.4 g/dL, GOT 39 U/L, GPT 23 U/L, HDL 75 mg/dL,
LDL 117 mg/dL, TG 89 mg/dL, Cre 1.1 mg/dL, HbAlc 5.9%,
CEA 2.9 ng/ml. He received colonofiberscopic examination, but
the fiberscope could not go forward because of the stenosis in the
colon. In order to clarify the general status of colon, abdominal
CT scan was performed associated with blowing in the air. The
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results showed the image of the apple core, which is characteristic
finding of colorectal cancer (CRC). The case was diagnosed to
have sigmoid cancer (Figure 1). This image can be observed from
any angle of 360 degree (Figures 1A-1D). Thus, the general
image of the whole status of the colon can be detected by the
reconstruction image of CT scan.
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Figure 1: Reconstruction image of colon in case 1; 1A: It does not show
clear image of the presence of cancer. 1B: Apple core sign can be
observed clearly, suggesting the Presence of cancer. 1C: The posterior
aspect of the lesion can be observed. 1D: It shows clear image of apple
core sign from other direction.

Case 2 presentation

A T7l-year-old man has initially presented several medical
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problems. He had been treated as hypertension, hyperlipidemia
and gastroesophageal reflux disease (GERD) at the internal
medicine department. Furthermore, he has complained of chronic
lower back pain, right sciatica and abnormal gait in the orthopedic
department. His history and findings showed degenerative
spondylolisthesis at Th11-12--L1 and L4-5 with severe canal
stenosis. His blood and biochemical tests revealed normal, which
were Hb 15.6 g/dL, TP 6.7 g/dL, AST 16 U/L, ALT 13 U/L, TG
75 mg/dL, HDL 67 mg/dL, Cr 0.7 mg/dL, HbAlc 5.5%. He has
received orthopedic operation with pedicle screws and rods at
those impaired position. After the operation, the reconstruction
image of the vertebrae was evaluated (Figure 2a and 2b). Figure
2b presented the image from anterior to posterior direction, in
which the screws and rods are not so clearly observed. On the
other hand, Figure 2c and 2d presented the image from posterior-
anterior and lateral directions, in which the screws and rods can
be clearly observed. Such combined images would give detail
data of vertebrae and contribute much for the patient.

D

72N

Figure 2: Reconstruction image of lumbar region in case 2; 2A: There
are deformity of the spine and the artifacts from the Presence of the
metal. 2B: When focusing the screws and rods, the image can become
clearer. 2C: The image of the pedicle screws can be clearly observed
from posterior aspect. 2D: Lateral aspect shows the detail position of
the screws and rods.

Methods

The apparatus of the CT scan was Toshiba Alexion 16 CT Scan
Machine (Toshiba/Canon in Japan) [7]. It is spiral type with 16
slice system and scan time at 0.75, 1, 1.5, 2 and 3 seconds. The

details of the product show that the 0.5 mm detector elements (the
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smallest in current CT technology) provide razor-sharp images,
ensuring fast and accurate diagnosis in all parts of the body with a
lower exposure dose. It includes multiplanar reconstruction or
reformation (MPR), such as 3D Color Image Processing, 3D
surface rendering, 3D volume rendering, Cine display and Curved
MPR [8]. Making the most of this method, the reconstruction
image of the CT scan has been analyzed and made for clinically
beneficial practice.

Discussion

CT reconstruction has been useful for examining the images of
gastrointestinal system. In Case 1, the entire colon could not be
observed due to the stenosis, but the general condition of the
entire colon could be revealed by CT reconstruction image
technique. CT colonography has been beneficial for the
preoperative assessment of CRC [9]. Especially, the effect of
model-based iterative reconstruction for image quality has been
recognized. Furthermore, the detection for the minute lesion of
CRC has been possible by Ultralow-dose CT colonography
associated with iterative model reconstruction image technique
[10]. The method of 3D reconstruction seemed to be beneficial
for medical diagnosis and management in also case 2. Especially,
3D reconstruction does not require 1V contrast procedure, then it
is also useful for the patient with renal impairment. Thus, 3D
reconstruction image of post-operative CT data has been useful
for evaluating the current status and the treatment with
demonstrating actual implant position of the bolts [11].
Furthermore, pre and post-operative planning associated with 3D
analysis and biomodelling would be further beneficial for surgical
techniques / equipment and future management. In relation to the
reconstruction image of CT scan, 3D printing has been one of the
excellent technology with a wide range of applications [12]. In
addition to the medical region, there have been various applicable
opportunities, such as dental, biological, mechanic region, there
have been a variety of opportunities. In the medical practice,
surgical models have been used for the preparation of the
operation, with shortening operative time and decreasing the risk
[12-13]. The method of 3D printing has been prevalent until now,
in the case of spinal surgery [14], osteogenesis imperfect [15],
and so on. There was a comparative study that patients with
degenerative lumbar diseases were randomized into three groups
[16]. They include the educational program by i) CT & MRI
imaging, ii) 3D reconstructions, and iii) personalized 3D printed
models. Among them, group iii) showed higher understanding
level than i) and ii) [16]. In summary, the reconstruction image of
CT scan for several useful applications was described in this
article. Further development of clinical practice and research
would be expected in association with the application of 3D
printer in the future.
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