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Background: Recently, diagnostic imaging technology and Deep Learning Image Reconstruction (DLIR)
have been in focus. Authors have continued clinical practice and research for DLIR.

Case presentation: The patient is 68-year-old men with type 2 diabetes (T2D).

Results: DLIR of abdominal CT showed gallstones in the gall bladder and renal stones in left kidney. The
detail condition was apparent found by transverse, coronal and sagittal three views. Furthermore,
impressive images were obtained from bone and visceral conditions of DLIR.

Discussion and Conclusion: DLIR will become more beneficial and indispensable strategy for actual
medical practice, diagnosis and treatment in the future.
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Introduction

Recently, deep learning reconstruction for CT images has been
evolving [1]. For better CT images, more detailed structures have
been revealed. The radiological dose has been lower levels. Thus,
investigation on the Deep Learning Image Reconstruction (DLIR)
algorithm have progressed [2]. Furthermore, research on its
technical aspects has been in progress. For evaluating the effect of
commercial DLIR algorithm on the image quality of chest CT,
exams for upper abdomen were in focus [3]. As a result, DLIR
chest CT revealed comparable DLIR quality for the area of upper
abdomen, in the case of less than 50% of radiation dose. For recent
study, sinogram-based DLIR would become an impressive method.
Its characteristics showed improved quality of image and lower
presence of noise [4]. This way may lead to reduction of radiation
dose in future clinical routine.

The authors and co-researchers have continued clinical research for
years [5]. For the medical area, broad fields are included such as,
type 2 diabetes (T2D), chronic Kkidney disease (CKD),
cardiovascular disease (CVD) and so on [6,7,8]. Further, our
clinical team have reported several radiological case reports such
as early stage detection of diseases and computed tomography (CT)
using reconstruction analyses [9-11].

These radiological analysis techniques have been recently
developed. In our actual clinical practice, we have experienced an
impressive case. The case had both of gallstones and renal stones,
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where CT reconstruction method showed detail results. In this
article, the general information and perspectives would be
described.

Case Presentation

History and Physicals

The patient is a 68-year-old male patient with hypertension, Type
2 diabetes (T2D), obesity, and renal stone. He was treated for these
diseases for 5 years. In 2020, he was pointed out to have renal stone
in the left kidney. During 2021 and 2022, his HbAlc was rather
stable. Regarding his physical examination on May 2022, his
height and weight showed 170 ¢cm and 83.9 kg with 29.0 kg/m? of
body mass index (BMI). The consciousness, speech, vitals and
neurological findings revealed no remarkable findings. His lung,
heart, abdomen and orthopedic problems are unremarkable.

Several Exams and Problems

Several biochemical tests were performed in May 2022. The results
were in the following. They are AST 19 U/L, ALT 20 U/L, GGT
14 U/L (< 86), LDL 98 mg/dL, TG 59 mg/dL, HDL 48 mg/dL,
BUN 15 mg/dL, Cr 0.96 mg/dL, uric acid 7.1 mg/dL, eGFR 59.0
mL/min/1.73m?, WBC 5000 /uL, RBC 5.04 x 10° /uL, Hb 14.2
g/dL, Ht 44.2%, PIt 18.2 x 10* /uL. As basic other tests for recent
half year, chest X-ray was unremarkable, and ECG was within
normal limits.

According to his medical problems for some years, the main
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problem-oriented system showed the following: i) T2D, HbAlc
was 6.2 — 6.4% during last 5 months, ii) hypertension: his blood
pressure (BP) has been stable, iii) hyperuricemia: uric acid values
were 7.1-7.3 mg/dL for 1 year, iv) chronic kidney disease (CKD):
his eGFR is calculated as 59 mL/min/1.73 m?, v) obesity: high BMI
has been persisted for years. His body weight has shown seasonal
changes, in which around 89kg during winter and around 85kg
during summer. His medication has been stable for years as
metformin 500mg, teneligliptin hydrobromide hydrate 20mg,
valsartan 80mg and amlodipine besilate 5mg.

Results

The patient has previous history of gallstone and renal stone about
2 years ago. Then, he received abdominal CT scan in May 2022.
Transverse plain of CT showed plural gall stones in the gall bladder
(Figure 1a,1b).

Figure 1: Abdominal CT showing gall stone in the gall bladder
la: Transverse view of abdominal CT (red arrow)
1b: Coronal view of abdominal CT (red arrow)

Further, it showed renal stone in the left kidney (Figure 2a,2b).

Figure 2: Abdominal CT showing renal stone in the left kidney
2a: Transverse view of abdominal CT (yellow arrow).

2b: Coronal view of abdominal CT (yellow arrow).

From these fundamental data of this CT scan, reconstruction
analysis method was conducted for detail image. As a result,
coronal image of abdomen was made, which indicates gallstones
(Figure 3a,3b).
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Figure 3: Reconstruction results of abdomen by coronal view
3a: bone condition: galls stone (blue) and renal stone (green)
3b: visceral condition: galls stone (blue)

In detail, fig 3a showed the predominance image of bone and
elastic bone, and fig 3b showed the predominance image of visceral
organs including liver, small intestine and colon. Sagittal plain
analysis of the reconstruction method was performed (Figure

Figure 4: Reconstruction results of abdomen by sagittal view
3a: visceral condition: galls stone (blue arrow)
3b: visceral condition: renal stone (green arrow)

For this analysis, fig 4a showed the details of gall stones including
the axis of right abdomen, and fig 4b showed the renal stones
including the axis of left abdomen.

Ethical Considerations

This study was fundamentally conducted with the ethics principle.
It includes the Declaration of Helsinki, and also the commentary
from Ethical Guideline from the Research for Human aspect. These
perspectives have been along with the content of Good Clinical
Practice (GCP). Authors et al. established the ethical committee in
the hospital for discussion of ethical matters. The committee exists
in Kanaiso Hospital including some professional members. They
are the president of the hospital, physician, nurse, pharmacist,
dietitian and legal specialty. For the meeting of the committee, we
had enough discussion about this issue. The result showed that
agreements were obtained for this investigation. The informed
consent was taken for written agreement from the case.

Discussion

Recently, great strides have observed for diagnostic imaging
technology. Among them, "SYNAPSE VINCENT" is one of the
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excellent computer software which can draw high-precision three-
dimension images from MRI and CT [12]. It can continue to
develop technical analysis for several organs of human body. The
present version has been equipped with deep learning automatic
intelligence (Al). This high technology started in Japan for analysis
of heart and liver functions in 2008. Successively, its application
fields were expanded including head, respiratory/urinary organs,
and orthopedic area. It can extract beneficial imaging for digestive,
pancreatic, hepatobiliary and renal fields [13-15]. As regards to the
diagnosis, manual operation associated with experience and skill
was conducted formerly. However, Al technology has been
recently used for applicable segmentation for leading to smooth
diagnosis.

In this case report, the patient had gallstones and kidney stones.
During clinical course, their details were clarified by the
reconstruction of CT. Several perspectives of both aspects of
gallstones and kidney stones would be described for this order.
Firstly, detailed diagnosis of gallstones has been important in
clinical practice [16]. The reason is the possibility of mechanical
intestinal obstruction due to gallstones, mainly in the elderly and
frail patients. Generally, the abdominal X-ray examination and/or
ultrasonography were limited and insufficient for diagnosing the
cause of intestinal obstruction. On the other hand, the sensitivity
for diagnosis becomes higher by performing abdominal CT and
performing reconstruction from the data. This method would be the
optimal modality for diagnosing the disease and complication.
Further information would be crucial for detail situation of
gallstones associated with the estimation of the number, size,
location, and location of ileus [16]. For recent study for CT
reconstruction, diagnostic qualities of image for liver were
investigated [17]. The protocol included 207 cases of adults, 2
groups of standard-dose CT (SDCT) and low-dose computed
tomography (LDCT), and 2 methods of hybrid iterative
reconstruction (HIR) and DEep Learning Trained Algorithm
(DELTA). As a result, LDCT applied the procedure of DELTA
showed 49 % X-ray dose reduction in comparison with SDCT
applied of HIR, in which the image quality was maintained.
Secondly, recent study concerning renal stones was found
concerning DLIR algorithms. The comparisons of DLIR to
standard reconstruction method for renal stones for young adults
by unenhanced CT scan [18]. The results included 14 cases with
totally 84 reconstruction data, and urolithiasis for 7 cases.
Furthermore, the presence of urinary stones showed almost perfect
degree (k=0.71-1.0) for DLIR algorithms. Many patients with
urinary stone have radiation overexposure by abdominal CT. Then,
image reconstruction of CT would be required. As to DLIR
evaluation for CT, the detection of urolithiasis was investigated
using low-dose non-enhanced abdominal CT [19]. For data
analysis, three reconstructions were compared, including hybrid
iterative reconstruction (HIR), filtered back projection (FBP) and
DLIR. The results for LD abdominal CT showed DLIR showed
superiority of image quality to HIR and FBP, in addition to
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excellent detection of urinary tract stones. For diagnosis of
urolithiasis, CT can provide crucial information for the location,
number and size of the stones. Among them, stone size would
become an important marker for treatment decision. In recent
study, reference sizes of 47 renal stones were measured by digital
caliper [20]. Simultaneously, these stones were scanned by a low
dose method using HIR and model-based iterative reconstruction
algorithms (MBIR). As a result, CT measurements by multiplanar
reformatations using bone window were evaluated for precise data.
Some limitations are present in this report. This case had gallstones
and renal stones, and was not in acute distress such as acute
abdomen. Then, DLIR was performed for stable condition. If the
patient should have acute pain, and could not hold the breath for
CT scan, medical staff would consider adequate strategy for
diagnostic procedure.

In summary, this report described a case with gallstones and renal
stones and related perspectives for DLIR. In this research field,
further research development would be expected for imaging
analysis with ICT in the future.

References

1. Michallek F, Genske U, Niehues SM, Hamm B, Jahnke P.
Deep learning reconstruction improves radiomics feature
stability and discriminative power in abdominal CT imaging:
a phantom study. Eur Radiol. 2022; 32: 4587- 4595.

2. Li LL, Wang H, Song J, Shang J, Zhao XY, Liu B. A
feasibility study of realizing low-dose abdominal CT using
deep learning image reconstruction algorithm. J Xray Sci
Technol. 2021; 29: 361-372.

3. Nam JG, Hong JH, Kim DS, Oh J, Goo JM. Deep learning
reconstruction for contrast-enhanced CT of the upper
abdomen: similar image quality with lower radiation dose in
direct comparison with iterative reconstruction. Eur Radiol.
2021; 31: 5533-5543.

4. Racine D, Becce F, Viry A, Monnin P, Thomsen B, Verdun
FR, et al. Task-based characterization of a deep learning image
reconstruction and comparison with filtered back-projection
and a partial model-based iterative reconstruction in
abdominal CT: A phantom study. Phys Med. 2020; 76: 28-37.

5. Bando H, Yamashita H, Kato Y, Kato Y, Ogura K, Kawata T.
Remarkable Efficacy of Blood Glucose and Weight by Oral
Semaglutide (Rybelsus) For Short Period. SunText Rev Case
Rep Image. 2022; 3: 143.

6. Miyashiro H, Bando H, Kato Y, Yamashita H And Kato Y.
Improved Glucose Variability of Continuous Glucose
Monitoring (CGM) By Intake of Japanese Healthy Tofu as
Low Carbohydrate Diet (LCD). Int J Endocrinol Diabetes
2022; 5: 136.

7. Kato Y, Bando H, Kato Y, Ogura K, Yamashita H. Clinical
Significance of Chest CT Scan for Previous Heavy Smoker.
Asp Biomed Clin Case Rep. 2022; 5: 63-67.

8. Bando H, Yamashita H, Kato Y, Kato Y, Ogura K, Kawata T.

3 Int J Case Rep Clin Image


https://doi.org/10.36266/IJCRCI/190
https://link.springer.com/article/10.1007/s00330-022-08592-y
https://link.springer.com/article/10.1007/s00330-022-08592-y
https://link.springer.com/article/10.1007/s00330-022-08592-y
https://link.springer.com/article/10.1007/s00330-022-08592-y
https://content.iospress.com/articles/journal-of-x-ray-science-and-technology/xst200826
https://content.iospress.com/articles/journal-of-x-ray-science-and-technology/xst200826
https://content.iospress.com/articles/journal-of-x-ray-science-and-technology/xst200826
https://content.iospress.com/articles/journal-of-x-ray-science-and-technology/xst200826
https://link.springer.com/article/10.1007/s00330-021-07712-4
https://link.springer.com/article/10.1007/s00330-021-07712-4
https://link.springer.com/article/10.1007/s00330-021-07712-4
https://link.springer.com/article/10.1007/s00330-021-07712-4
https://link.springer.com/article/10.1007/s00330-021-07712-4
https://www.sciencedirect.com/science/article/pii/S112017972030137X
https://www.sciencedirect.com/science/article/pii/S112017972030137X
https://www.sciencedirect.com/science/article/pii/S112017972030137X
https://www.sciencedirect.com/science/article/pii/S112017972030137X
https://www.sciencedirect.com/science/article/pii/S112017972030137X
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.043
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.043
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.043
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.043
https://www.pubtexto.com/pdf/?improved-glucose-variability-of-continuous-glucose-monitoring-cgm-by-intake-of-japanese-healthy-tofu-as-low-carbohydrate-diet-lcd
https://www.pubtexto.com/pdf/?improved-glucose-variability-of-continuous-glucose-monitoring-cgm-by-intake-of-japanese-healthy-tofu-as-low-carbohydrate-diet-lcd
https://www.pubtexto.com/pdf/?improved-glucose-variability-of-continuous-glucose-monitoring-cgm-by-intake-of-japanese-healthy-tofu-as-low-carbohydrate-diet-lcd
https://www.pubtexto.com/pdf/?improved-glucose-variability-of-continuous-glucose-monitoring-cgm-by-intake-of-japanese-healthy-tofu-as-low-carbohydrate-diet-lcd
https://www.pubtexto.com/pdf/?improved-glucose-variability-of-continuous-glucose-monitoring-cgm-by-intake-of-japanese-healthy-tofu-as-low-carbohydrate-diet-lcd
https://www.pubtexto.com/pdf/?development-of-highprecision-threedimensional-images-for-colonoscopy
https://www.pubtexto.com/pdf/?development-of-highprecision-threedimensional-images-for-colonoscopy
https://www.pubtexto.com/pdf/?development-of-highprecision-threedimensional-images-for-colonoscopy
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.043

Citation: Ogura K, Kato Y, Bando H, Kato Y and Yamashita H (2022). Impressive Images of Gall Stone and Renal Stone by Radiologically
Reconstruction Method. Int J Case Rep Clin Image 4(4): 190 DOI: https://doi.org/10.36266/IJCRCI/190

Remarkable Efficacy of Blood Glucose and Weight by Oral
Semaglutide (Rybelsus) For Short Period. SunText Rev Case
Rep Image. 2022; 3: 143.

9. Ogura K, Bando H, Obonai T, Kato Y and Kato Y.
Development of High-Precision Three-Dimensional Images
for Colonoscopy. Int J Case Rep Clin Image 2022; 4: 170.

10. Bando H, Ogura K, Obonai T, Kawata T, Kato Y.
Augmentation of Articulate Data using 3D Image Analysis.
SunText Rev Case Rep Image. 2022; 3: 139.

11. Ogura K, Kato Y, Bando H, Kato Y and Yamashita H.
Reconstruction Image of Small Bowel Obstruction (SBO) Due
To Japanese Rice Cake Mochi. Int J Case Rep Clin Image.
2022; 4: 178.

12. Fujifilm Medical. SYNAPSE VINCENT system.

13. Nanashima A, Komi M, Imamura N, Yazaki S, Hiyoshi M,
Hamada T, et al. Novel analysis using magnetic resonance
cholangiography for patients with pancreaticobiliary
maljunction. Surg Today. 2021.

14. Oshiro Y. Simulation Surgery for Hepatobiliary-Pancreatic
Surgery. In: Hashizume M. (eds) Multidisciplinary
Computational Anatomy. Singapore. 2022.

15. Matsuhashi N, Sato Y, Tajima JY, Kiyama S, Takahashi T,
Kuno M, et al. Evaluation of the SYNAPSE VINCENT for
lateral lymph node dissection in rectal cancer with robotic
surgery:a preliminary report. World J Surg Oncol. 2022; 20:
56.

16. Aldo C, Lorenzo M, Olgerta L, Alberto C, Licia U, Melchiore
G. Rolling in the Deep: Imaging Findings and Diagnostic
Pearls in Gallstone lleus. Surg Res Pract. 2020; 1421753.

17. Zeng L, Xu X, Zeng W, Peng W, Zhang J, Sixian H, et al. Deep
learning trained algorithm maintains the quality of half-dose
contrast-enhanced liver computed tomography images:
Comparison with hybrid iterative reconstruction: Study for the
application of deep learning noise reduction technology in low
dose. Eur J Radiol. 2021; 135: 109487.

18. Thapaliya S, Brady SL, Somasundaram E, Anton CG, Coley
BD, Towbin AJ, et al. Detection of urinary tract calculi on CT
images reconstructed with deep learning algorithms. Abdom
Radiol (NY). 2022; 47: 265-271.

19. Delabie A, Bouzerar R, Pichois R, Desdoit X, Vial J, Renard
C. Diagnostic performance and image quality of deep learning
image reconstruction (DLIR) on unenhanced low-dose
abdominal CT for urolithiasis. Acta Radiol. 2021.

20. Reimer RP, Klein K, Rinneburger M, Zopfs D, Lennartz S,
Salem J, et al. Manual kidney stone size measurements in
computed tomography are most accurate using multiplanar
image reformatations and bone window settings. Sci Rep.
2021; 11: 16437.

Pubtexto Publishers | www.pubtexto.com 4 Int J Case Rep Clin Image


https://doi.org/10.36266/IJCRCI/190
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.043
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.043
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.043
https://www.pubtexto.com/pdf/?development-of-highprecision-threedimensional-images-for-colonoscopy
https://www.pubtexto.com/pdf/?development-of-highprecision-threedimensional-images-for-colonoscopy
https://www.pubtexto.com/pdf/?development-of-highprecision-threedimensional-images-for-colonoscopy
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.039
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.039
https://suntextreviews.org/doi/pdf/10.51737/2766-4589.2022.039
https://www.pubtexto.com/pdf/?reconstruction-image-of-small-bowel-obstruction-sbo-due-to-japanese-rice-cake-mochi
https://www.pubtexto.com/pdf/?reconstruction-image-of-small-bowel-obstruction-sbo-due-to-japanese-rice-cake-mochi
https://www.pubtexto.com/pdf/?reconstruction-image-of-small-bowel-obstruction-sbo-due-to-japanese-rice-cake-mochi
https://www.pubtexto.com/pdf/?reconstruction-image-of-small-bowel-obstruction-sbo-due-to-japanese-rice-cake-mochi
https://www.fujifilm.com/fms/ja/news/111
https://link.springer.com/article/10.1007/s00595-021-02349-8
https://link.springer.com/article/10.1007/s00595-021-02349-8
https://link.springer.com/article/10.1007/s00595-021-02349-8
https://link.springer.com/article/10.1007/s00595-021-02349-8
https://link.springer.com/chapter/10.1007/978-981-16-4325-5_30
https://link.springer.com/chapter/10.1007/978-981-16-4325-5_30
https://link.springer.com/chapter/10.1007/978-981-16-4325-5_30
https://link.springer.com/article/10.1186/s12957-022-02532-2
https://link.springer.com/article/10.1186/s12957-022-02532-2
https://link.springer.com/article/10.1186/s12957-022-02532-2
https://link.springer.com/article/10.1186/s12957-022-02532-2
https://link.springer.com/article/10.1186/s12957-022-02532-2
https://www.hindawi.com/journals/srp/2020/1421753/
https://www.hindawi.com/journals/srp/2020/1421753/
https://www.hindawi.com/journals/srp/2020/1421753/
https://www.sciencedirect.com/science/article/abs/pii/S0720048X2030677X
https://www.sciencedirect.com/science/article/abs/pii/S0720048X2030677X
https://www.sciencedirect.com/science/article/abs/pii/S0720048X2030677X
https://www.sciencedirect.com/science/article/abs/pii/S0720048X2030677X
https://www.sciencedirect.com/science/article/abs/pii/S0720048X2030677X
https://www.sciencedirect.com/science/article/abs/pii/S0720048X2030677X
https://link.springer.com/article/10.1007/s00261-021-03274-7
https://link.springer.com/article/10.1007/s00261-021-03274-7
https://link.springer.com/article/10.1007/s00261-021-03274-7
https://link.springer.com/article/10.1007/s00261-021-03274-7
https://journals.sagepub.com/doi/abs/10.1177/02841851211035896
https://journals.sagepub.com/doi/abs/10.1177/02841851211035896
https://journals.sagepub.com/doi/abs/10.1177/02841851211035896
https://journals.sagepub.com/doi/abs/10.1177/02841851211035896
https://www.nature.com/articles/s41598-021-95962-z
https://www.nature.com/articles/s41598-021-95962-z
https://www.nature.com/articles/s41598-021-95962-z
https://www.nature.com/articles/s41598-021-95962-z
https://www.nature.com/articles/s41598-021-95962-z

