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BACKGROUND & PURPOSE

Intussusception

needs to be diagnosed immediately to prevent

complications such as ischemia and intestinal perforation. It can be

d

iagnosed by a colon in the loop, abdominal radiograph, and ultrasound,

with the best accuracy on ultrasound. Artificial intelligence (Al) is expected
to help radiologists and clinicians make the diagnosis.

T

his systematic review and meta-analysis will assess the diagnostic

accuracy of Al-based radiology modalities in pediatric intussusception.

METHODS

8 Databases dan 1 Registry: Pubmed, Scopus, Proquest, MedRxiv,
BioRxiv, SSRN, Cochrane Central, Google Scholar, and PROSPERO until
June 8, 2024.

This study already registered in PROSPERO ( ID: 543569)

The diagnostic value of Al-based radiology modalities pooled
sensitivity, specificity, positive likelihood ratio (PLR), negative likelihood
ratio (NLR), diagnostic odds ratio (DOR), and area under the curve (AUC).
Meta-analyses were performed using STATA 17.0 (Stata Corp LP, TX,
USA), and Meta-DiSc 2.0 (Romany Cajal Hospital, Madrid, Spain)
QUADAS 2 to assess the risk of bias and APPRAISE-Al to evaluate the
quality of Al studies.

Heterogeneity analysis was performed using
characteristic (ROC) and sensitivity analysis.

The clinical utility of Al-based radiology modalities was assessed using
Fagan's nomogram.

INCLUSION
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receiver operating
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EXCLUSION

Diagnostic study design,

Studies  that include Al
assessment for Intussusception,
Human-based studies,

Absolute numbers of true-
positive, false-positive, or false
negative, or true-negative could
be calculated from the study.

Non-human subject research,
Case report/series
Commentary/viewpoint,
Narrative review,

Irretrievable full-text article.

RESULT

dersibeanion of new stes via databases s regsters

Figure 1.  Preferred
Reporting Items for
Systematic Reviews and
Meta-Analyses

(PRISMA) 2020 flow
chart of the study
selection process

Honstcason

H
traval | -[

Flocords axchmoed
0« 95

e ]

ko

No. images per set

Author  Yeor  imaging Reference TN FP FN TP Algorkhm
Modslity | Training  Tuning  Testing | Standard
Kwonet 2020 Abdominal 11384 11384 255 Expert 4633 349 | 130 594 Deep
[ a. Radiography consansus convolutionat
neursl natwork
[=3 (CNN)
Kimet 2019 Abdominal 681 NR 7% Expent 48 2 & 19 TheYouoOnly-
al Radiography consensus Look-Once
(roLona
" xiong 2023 Utirasound B9s 1927 984 Export 79 33 532 279 Chidren
") chenet consensus 1 Intussusception
sl Diagnosis
Metwork
(CIDNet)
2022 Ultrasound 235 586 142 Ewpent AM 3 7 133 Regon
consansus Convolutional
Meurat Network
taatures
(RCNN)
2023 Uttrasound W18 5724 2617 Expent 103 1 0 20 TheYOLOvs
consensus Architecture
2023 Ulirasound 6081 2023 632 Expert 182 6 12 27 Modified
consensus YOLOWS
e 1 ve—— o

|

N: True Negative, FP: False Positive, FN: False Negative, TP: True Positive
Table 1. Characteristics of Al Studies on Pediatric Intussusception
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Figure 2. Forest plot of diagnostic value for Artificial Intelligence in detecting
Pediatric Intussusception.
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Figure 3. Quality Assessment of Included Study
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Figure 5. Summary Receiver Operating
Characteristics ( SROC ) curve of Artificial
Intelligence in detecting Pediatric
Intussusception

Figure 4. APPRAISE-Al Domain and
Overall Scores
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CONCLUSION

Al-based ultrasound and abdominal radiograph modalities can help clinicians
identify Intussusception. Korea and China are suitable populations for
implementation.
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High-pitch photon-counting CT of the trunk for small children

Tetsu Niwa, MD, PhD, Department of Diagnostic Radiology, Tokai University School of Medicine

Background: Recently introduced photon-counting computed tomography (CT) features a new detector system,
which directly convert X-ray photons to electrical signals, thereby providing high image quality. The clinically
available photon-counting CT has dual-source systems that enable rapid scanning, which could be beneficial for
scanning small children to reduce motion artifacts. However, image quality of high-pitch PCCT for small children is

not well understood.

Purpose: The aim of this study was to assess the image quality of PCCT using high-pitch image acquisition for the

trunk of small children.

Methods: PCCT images obtained with high-pitch image acquisition for 54 children under 5 years old were
retrospectively assessed. CT images with a thickness of 1 mm were evaluated in terms of visibility of the lung,
abdominal major organs, and great vessels, artifact, noise, and overall image quality were rated by a broad-certified
radiologist on a S-point scale (1=non-diagnostic; S=excellent). The visibility of the grate vessels was only assessed on

contrast-enhanced CT. Volume CT dose index (CTDIvol) of each CT examination was recorded.

Results: This study included 20 non-contrast CT and 34 contrast-enhanced CT examinations. Mean pitch used was
2.4 (range, 2.0-3.0). Mean score (range) for visibility of the lung and abdominal organs, great vessels, artifact, and
noise were 4.6 (3-5), 4.1 (3-5), 4.5 (4-5), 4.4 (3-5), and 4.1 (3-5), respectively. Mean score (range) for overall
image quality was 4.3 (3-5). Mean CTDIvol was 1.71 = 0.22 mGy.

Conclusion: High-pitch PCCT generally provides good image quality for the trunk of small children.

9-month-old, inspiratory stridor
BW 7.3 kg

Pitch=2.7

Acquisitiontime= 0.5s
CTDIvol 1.9 mGy
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Background

Necrotizing enterocolitis (NEC) is a severe digestive condition that mostly impacts premature infants, leading to significant
morbidity and mortality. Abdominal ultrasonography (AUS) is being used more frequently in combination with traditional abdominal

radiography (AXR) to identify NEC and predicts its outcomes

. However, there is a lack of studies evaluating the findings on both

modalities to predict the need for surgery or mortality outcomes in NEC.

Purpose

To compare the findings of AUS and AXR in predicting the need for surgical intervention or mortality in NEC patients.

Methods

\ Identification of studiesvi

PubMed, Science Direct,
Cochrane Library
N=(66+488 + 14 = 568)

{&——| 8 Additional studies identified

9 Duplicates excluded

567 Title & abstract

| rnion |

Excluded Studies: N =540

- Irrelevant content

- Review articles /abstract form
without full-text manuscript

- Single arm studies

27 Full-text screened

10 Studies included

es:N=17
N=12)
- single arm studies (N =5)

Excluded Studi

| Inclusion Criteria

e Studies comparing AUS and AXR

Exclusion Criteria

Keywords

“(Necrotizing enterocolitis)
AND (Ultrasonography
OR sonography OR
ultrasound) AND
(abdominal x-ray OR
abdominal radiograph OR
abdominal radiography OR
x-ray OR KUB)”

findings and and their association
with surgical management or
mortality outcomes in NEC.

Abstract form without full-text
manuscript, single-arm studies,
case reports, review articles
languages other than English.
Article/data cannot be accessed
or extracted

Surgery or death

PubMed, Science Direct, and Cochrane Library

Results and Discussion
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Pneumoperitoneum and complex ascites on AUS were
strongly associated with the need for surgery or death,
whereas only pneumoperitoneum on AXR had a strong
association. Most AUS findings, apart from simple ascites and
bowel dilation, correlate with the need for surgery or mortality
in NEC. AUS offers additional insights that AXR cannot,
including detailed visualization of abdominal wall, fluid,
perfusion, peristalsis, and echogenicity. Future research
should explore the advantages of combining both AXR and
AUS for better predicting NEC outcomes.
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]

Bone age assessment (BAA) is a clinical procedure
used to evaluate skeletal maturity in pediatric
patients.

Various automatic and deep learning methods for
BAA have been proposed, which have
demonstrated high accuracy, reproducibility, and
time efficiency.

It is time to focus on how to use it efficiently in
real practice without missing inevitable errors.

]

To introduce an upgraded automatic hand bone
alignment technique and to propose right-hand
BAA as a tool for filtering out measurement errors

J

Our study included 757 children underwent
bilateral radiography at our institution between
January and December 2023.

The digital images were processed using an
automated MediAl-BA method; the model relies
on hybrid TW3 and GP Al-based automatic bone
age measurements.

The absolute difference between each hand BAA
by the model (ADBH model) was calculated.
Bland—Altman, Passing—Bablok, and Spearman
correlation coefficients were analyzed.

ADBH Model < ADBH Model >
Variables 0.5 Year 0.5 Year P
(n =698) (n =59)
Age, years 877+ 266 855+273 0.555
Male-to-female ratio 295:403 26:33 0.788
Left-hand BAA 9.18 £ 3.21 878 £ 2.27 0.356
Right-hand BAA 922+322 9.00 +3.39 0.620
ADBH model 0.198 £ 0.145 0,667 £ 0,109 o
(0.187, 0.209) (0.638, 0.695) ’
Developmental stage 0.025
Pre-puberty 201/698 (28.2%) 26/59 (44.1%) 0,018
Early and mid-puberty 462/698 (66.2%) 29/59 (49.2%) 0.010
Late puberty 28/698 (4.0%) 2/59 (3.4%) 1.000
Post puberty 7/698 (1.0%) 2/59 (3.4%) 0.151

Tablel. A comparison of the characteristics of the study population
\,
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Figurel. The Bland-Altman plots indicate an agreement between
each hand’s bone age assessment. The dotted horizontal lines
represent a standard deviation of + 2.
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Figure2. The Passing—Bablok regression analysis showed that the
overall correlation of the bone age assessment between both
hands was excellent, with no significant deviation from linearity
in this association (p = 0.15).

Left Hand Right Hand P
Automatic bone age
assessment by the model 878 £3.27 9.00£339 0011
Reference standard bone age

. + +

reference by two reviewers gi3£3a B33 A
Mean absolute difference st el Gled e

(0.322,0.467)  (0.339,0.510) e
Median 0354 0.330
Range 0-1.75 0-1.33

Tabe2. A comparison of the bone age assessment by the model and
the reference standard.

[

Our study showed an excellent overall correlation
of BAAs between both hands using the model and
provided the possibility of using the right-hand
BAA as a validation tool.

Perceptible differences between each hand may
indicate a large measurement error and thus may
be a signal for manual supervision.




