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Background

Nishijin Hospital is a regional referral hospital located in Kamigyoku, Kyoto-shi, Kyoto that serves its local community with a
wide range of health and welfare services, including general surgery, urology, plastic surgery, internal medicine, and dialysis care.
In 2020, the facility installed a brand-new 1.5T Vantage Orian MRI system, incorporating Advanced intelligent Clear-IQ Engine (AiCE)
Deep Learning Reconstruction (DLR) technology, to replace their previous system, which was manufactured by another vendor.

In this report, radiologists from the facility discuss their experience using AiCE in routine clinical practice.

Why do we need Deep Learning
Reconstruction in MRI ?

The trade-off between image quality and scan time is one
of the primary issues faced by clinicians when conducting
MRI examinations. In general, when we need a higher quality
image, we have to accept longer scan times, and when
we need shorter scan times, we have to accept a lower
quality image. In either case, compromise is unavoidable in
conventional MRI examinations. Even when an advanced
MRI system with better basic image quality is used, the
above trade-off still exists. However, our new Vantage Orian
system from Canon Medical Systems has recently made it
possible for us to acquire higher quality images in a much
shorter scan time. The Vantage Orian system incorporates
AiCE, a noise removing reconstruction technology, which is
based on DLR. With AiCE, image quality can be substantially
improved in postprocessing, making it possible to obtain
high-quality images without extending the scan time, as
shown in Figure 1a.

The true value of Deep Learning Reconstruction in
MRI is becoming clear in the “With-COVID-19"” era

Our Vantage Orian system, which entered operation in
May 2020, is the first 1.5T MRI system installed with DLR
in Kyoto. Because the Kyoto area is one of the hotspots of
the novel coronavirus (SARS-CoV-2) pandemic, scrupulous
infection control is essential at our busy hospital. In particular,
MRI examinations require patients to remain on the couch
for a long time in a confined examination area, so the risk
of infection cannot be completely eliminated even though
meticulous disinfection procedures are followed. When MRI
examinations are performed using AiCE, patients can be
moved out of the examination area more quickly (Figure 1b),
compared to conventional systems, which not only helps to
strengthen infection control (Figure 2a), but also provides a
sense of security for both patients and medical staff. One of
the most outstanding features of our Vantage Orian system
is that it has allowed us to markedly improve throughput
with no sacrifice in image quality. A part-time radiologist
from a nearby university hospital who recently visited our
department commented that the overall image quality
was remarkably improved, with some images showing
outstanding image quality with a signal-to-noise ratio (SNR)
comparable to that of 3T MRl images.
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In addition to high image quality with short
scan times, the outstanding versatility of AiCE
has many practical benefits

One of the main features of AiCE is its outstanding
versatility as it can be used to examine a wide range of
anatomical regions and supports many different scan
sequences (Figure 10).

In conventional systems, the quality of acquired MRI
images always varies, even when the scan protocol has been
optimized. This is because signal levels and details of the
sequence vary depending on the patient’s condition, the
scan region, and the scan technique. Post-processing with
AiCE, on the other hand, provides images in which the level
of noise does not exceed a specified value, even if the original
images are of poor quality. This makes it possible to ensure
a certain level of image quality in almost all examinations,
regardless of the expertise of the person who performs the
scan. Additionally, AICE minimizes the need to perform repeat
scanning and thus helps to maximize examination efficiency
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(Figure 2a). Furthermore, AiCE supports non-contrast MRA,
whole-body MRI, and other examinations which require
longer scan times. As such, examinations requested by various
clinical departments can be performed without placing
an unreasonable workload on our staff or extending our
operating hours. This has allowed us to expand the range of
MRI examinations we are able to perform (Figures 1c and 2a).
The high-quality images and shorter scan times made
possible by the installation of the Vantage Orian have
increased our flexibility in handling urgent cases, and
the greater versatility has led to a substantial increase in
examination requests from various clinical departments.
As a result, the number of MRI examinations performed in
our department in July 2020 reached a record high of 111%,
as compared to the monthly average for the previous year,
despite the effects of the COVID-19 pandemic (Figures 23,
2b). We are very proud to have achieved such a substantial
increase in productivity during a difficult time in which many
hospitals throughout the country were facing operational
challenges.
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Figure 1 (a) High-quality images can be obtained by postprocessing without extending the scan time.

(b) Scan times can be reduced while maintaining excellent image quality.

(c) Examinations can be performed for many different anatomical regions using a wide variety of scan sequences.
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Aiming for ideal medical care with kindness
for every patient

We are committed to the idea that all patients should
have equal access to required medical care. The staff in the
Department of Radiology strive to ensure a comfortable
examination environment for every patient.

In the past, patients needed to remain still throughout
a long scan in a restricted space when undergoing an MRI
examination. Therefore, MRI could not be performed for a
significant number of patients who were unable to remain
still or who were uncomfortable in confined spaces. Shorter
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Value of Vantage Orian at our hospital and its impact on the number of examinations

Figure 2 (a) Six advantages provided by Advanced intelligent Clear-IQ Engine (AiCE)

Number of MRI examinations per month

scan times made possible by Vantage Orian combined with
AiCE help to minimize motion artifacts (Figure 2a), and the
feeling of spaciousness provided by the 71-cm large bore
and MR Theater (Figure 3) help to reduce patient discomfort
and stress (Figure 3). Non-contrast MRA (Figure 1c), which is
a strong point of Canon MRI systems, is particularly valuable
at our hospital, because we receive many examination
requests for dialysis patients or elderly patients for whom
contrast examinations are contraindicated. We believe that
expanding the number of patients who are able to undergo
MRI examinations will help us achieve our goal of equal care
for every patient.
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(b) Change in the number of MRI examinations per month before and after installation of Vantage Orian: Comparison of average number of examinations per month from January

to December 2019 (previous 1.5-T MRI:

) and number of examinations in July 2020 (Vantage Orian: blue)

Figure 3 MRTheater

Disclaimer: The clinical results, performance and views described in this document are the experience of the health care providers. Results may vary due to clinical setting, patient presentation

and other factors. Many factors could cause the actual results and performance of Canon’s product to be materially different from any of the aforementioned.
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