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Purpose: This study evaluated the feasibility of ultrasound (US) parameters for predicting the transition from
acute kidney injury (AKI) to chronic kidney disease (CKD) and assessing the therapeutic response to 17-
DMAG, a fibrosis-mitigating agent, in a murine unilateral ischemia—reperfusion injury (UIRI) model.
Methods: Male C57BL/6 mice were assigned to sham (n=16) or UIRI (n=24) groups, with half of the UIR
mice receiving 17-DMAG (20 mg/kg intraperitoneally, three times weekly). Serial US examinations were
performed on postoperative days (PODs) 3 and 8 to evaluate morphological parameters (kidney size and
parenchymal thickness [PT]), vascular parameters (resistive index [RI] and vascular index [VI] derived from
microvascular imaging [MVI]), and tissue stiffness assessed by shear-wave speed (SWS). Pathologic fibrosis
was defined as a Sirius red—positive area >4%. Diagnostic performance was evaluated using receiver oper-
ating characteristic (ROC) curve analysis.

Results: At the early stage (POD 3), vascular parameters (VI and RI) demonstrated high diagnostic perfor-
mance for predicting fibrosis progression (area under the receiver operating characteristic curve, 0.948 and
0.890, respectively), with VI serving as the only significant predictor of early treatment response to 17-
DMAG. At POD 8, all parameters showed significant diagnostic performance for predicting fibrosis progres-
sion. However, for treatment response, only kidney size, PT, and Rl demonstrated significant ROC perfor-
mance, whereas VI and SWS did not reach statistical significance. These findings reflect the temporal transi-
tion from early functional microvascular compromise to established structural remodeling and parenchymal
atrophy.

Conclusion: Rl and VI are promising noninvasive surrogate markers for predicting the AKI-to-CKD transition,
and VI may be useful for assessing early responses to 17-DMAG treatment. Whereas conventional US pa-
rameters identify late-stage structural remodeling, MVI provides a critical diagnostic window during the
acute phase by detecting early microvascular compromise. These findings highlight the potential utility of
MVI for real-time monitoring of AKI progression and anti-fibrotic treatment responses in clinical practice.
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Fig. 2. Ultrasound images of a mouse kidney after unilateral ischemia-reperfusion injury with 17-DMAG treatment.

Fig. 1. Ultrasound images o ey after unilateral ischemia-repearfusion injury
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Artificial Intelligence-Assisted Wireless
Handheld Ultrasound for Screening
Developmental Dysplasia of the Hip

INn Infants
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Objectives—Ultrasonography is increasingly the preferred method for infant hip
screcning to enable timely diagnosis and treatment of developmental dysplasia
of the hip (DD¥H). However, its reliance on experienced spedalists and bulky
equipment limits its application in routine screening, particularly in resource-
limited and remote settings. We aimed to develop an artificial intelligence wire-
less handheld ultrasound hip diagnostic system (AI-HUDs) for accurate and
robust DDH diagnosis.

Methods—An AI-HUDs was developed to antomatically identify and analyze
6 key anatomical landmarks in static and dynamic hip oltrasound images,
employing the Graf method to measure o and [} angles. The dataset comprised
1192 upltrasound images and 498 dynamic videos. The YOLOwE model was
trained and tested to constroct AI-HUDs. Evaloation focused on the consistency
between AI-HUDs' antomatic angle measurements and manuval measurements
by cxperts wsing traditional ultrasound equipment. Additionally, 104 hip wltra-
sound videos from 52 infants were acquired by a resident physician using Al-
HUD=, while corresponding static images were manually measured by ultra-
sound experts to assess agreement between novice-operated AT-HUDs and
expert manual assessment.

Conclusions

Our study demonstrates the potential of Al-HUDs
to provide an effective, efficient, and feasible auto-
mated method of measuring hip angles and per-
forming Grafl classification. It demonstrates
significant potential for DDH diagnosis in primary
and remote healthcare settings lacking specialized

personnel and equipment.



Figure 1 llustration ol the line delindions following Gral’s method and keypoml labeling. A, Measuremenl lines and a, f angles. L1: base
line; L2: bony rool line; L3: cartilage rool ine. B, Six keypoints delemined based on (he analomical structures. Bony roof poinls (orange
dols) mean L1; bony rim poind and lower limb poinl (green dots) mean L2; bony rim point and cenler of sbrurm (yellow dots) mean L3. Two
points determined a straighl line. Six keypoinls extracled rom 3 ines.




Figure 2. Flow chianl showing the: process ol selecling dala.
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Figure 5. Process of model raining and systern development.
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Table 1. Comparison ol Angle Measwrementls Belween Senior Sonographers and AFHUDs in Slatic Mode.

Mean + SD
Group Senior AFHUDs
(n — 388) Sonographers (Static Mode) Difference = MAE + SD ICC (95%CI) Agreement
o 6173 + 236 6748 + 222 025+138 105+092 0.82(0.77 ~ 0.86) Good (=0.7)

p 59.09 + 2.89 58.50 + 2.07 058 +214 166 +148 061(055~071) Modesale (0.5~ 0.7)
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Dbjectives— To systematically evaluate sonographic features of long bone joxta-
articular fractures and identify key diagnostic predictors using machine learning-
based feature selection.

Methods—This prospective single-center diagnostic acouracy study  enrolled
121 paticnts with dinically suspected juxta-articular fractures. Ten predefined
sonographic features were assessed, with computed tomography (CT) serving as
the reference standard. Key features were identihed vsing shapley additive expla-
nations (SHAP), and the 3 top-ranked features were used to construct a decision
tree—based sonographic triad model, hereafter referred to as the sonographic
triad model. This model generated a final binary ultrasound diagnosis for each
suspected fracture site. Agreement between the final binary ultrasound diagnosis
and CT was quantified using Cohen's k with 95% confidence intervals (Cls).
Inter-observer and intra-observer agreement was evaloated using blinded dual-
reader review across the cohort. Diagnostic perfformance was quantibed by sensi-
tivity, specificity, predictive valoes, and the area under the receiver operating
characteristic curve {ALC).

Conclusion

This prospective study demonstrates that the sono-
graphic triad model, incorporating subperiosteal hema-
toma, arc-shaped [racture end, and heterogeneous intra-
articular effusion, provides a highly accurate screening
and triage approach for suspected juxta-articular long
bone [ractures, with high concordance with CT. This
focused, rapid and radiation-free approach is particulardy
valuable for radiation-sensitive populations are inconclu-
sive, while further imaging should be considered when
clinical suspicion persists. Further multicenter studies
are warranted to validate these hindings and to assess
the leaming curve and diagnostic performance of the
sonographic triad model among broader POCUS users.



Figure 2. Sonoqraphic lealures of juxa-articular long bone hactures. A, Linear cortical separation (Lthick arrow); B, step-oll sign (thick
anmow); C, angulation (Lthick arrow) and peri-aciure hemaloma (*); D, cortical overlapping (thick arrow), “arc-shaped Iracture end” (/\) and
peri-raciure hematoma (*); EF, corlical ragmenltation sign (thick amow) accompanied by subpernosteal hemaloma (thin arrow); subculane
ous soll lissue ederna of varnying degrees is observed in (A-F).

b J Ulirasound Med 2026; 9999:1-12



Figure 3. Comparison of 2D ulrasound, CT, and x-tay images in juxla-arlicular raciwes. A B, 2D ulirasound images showing “arc-shaped
Iraclure ends” in the distal libia and libula (arrows). CD, Corresponding CT coronal and sagillal imaqes (armows), respectively. E, 2D ullra
sound image showing kaclure-associaled soll lissue edema (armow), characlerized by soll lissue thickening, increased echogenicily, slil
like hypoechogenicily, and blured boundaries between layers. F.G, Corresponding x-ray images (anleroposlerion and lateral views, arrows),
showing local thickening ol subcutaneous soll lissue with shghtly higher density than surrounding normal soll Lissue.

1 Ullrasound Med 2026; 9999:1-12 7



Figure 4. Ullrasound-CT diagnoslic correlalion. A, Bimalleokr hacluwre: Helerogeneous hemarthrosis (arrow). B.C, Tibial plaleau raciure
wilh lipohemarthrosis and double Nuid-luid levels. Layers (superlicial 1o deep): Fal (thin arrow), serous luid (*), cellular debris (Lhick arrow).
C. Hyperechoic litrin strands (/\) and lal-blood spheres (—). D, Axial CT: Lipohemarthrosis showing [al (thin arrow) and cellular layers
(thick arrow). Indirect signs: subpenosteal hemaloma, per-lraclure hemaloma, subculaneous soll-lissue.
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Intraocular Neoplasm Suggested by Ocular POCUS Examination

Felipe Hernandez-Restrepo, MD*; Santiago Hernandez-Moreno, MD; Alejandro Cardozo-Ocampo, MD

Emergency Department, Fundacion Instituto Neurolégico de Colombia, Medellin, Colombia

Abstract

We report the case of a 30-year-old woman with no relevant medical history who presented with a new-onset
headache associated with nausea, vomiting, photophobia, phonophobia, and right nasal hemianopsia. Ocular point of
care ultrasound (POCUS) examination revealed a hyperechoic lesion adhered to the vascular layer that did not move
with eye movements. The patient was referred to ophthalmology, where choroidal melanoma was confirmed.
Extension studies showed no metastases, and enucleation was performed. This case highlighted the importance of

ocular POCUS in the diagnostic approach to this patient.



e

F: £410.0MHz 8

DR: 70

Figure 2. Ocular point of care ultrasound (POCUS) of
the right eye The blue arrow points to a space-
occupying lesion in the right globe.

Figure 3. Non-contrast head computed tomography
scan. The blue arrow indicates a space-occupying le-
sion in the right globe.



Two-dimensional elastography and
dispersion slope for allograft evaluation
after pediatric liver transplantation
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Purpose: This study evaluated the diagnostic performance of two-dimensional shear-wave elastogra-
phy (2D SWE) for assessing allograft pathology in pediatric liver transplantation (LT) recipients, with
subgroup analyses according to sonographic approach and age group. Additionally, the present study
aimed to identify factors associated with SWE-derived parameters.

Methods: This study retrospectively analyzed pediatric LT recipients who had received a left lobe or left
lateral segment graft during childhood and underwent paired 2D SWE and liver biopsy. Associations
between elasticity and dispersion slope measurements and clinicopathologic parameters were evalu-
ated using univariable and multivariable regression analyses. Subgroup analyses were performed ac-
cording to sonographic approach and age group. Diagnostic performance was assessed using receiver
operating characteristic analysis.

Results: A total of 108 patients (median age, 13.4 years; 47 males) were included. Elasticity measured
using the intercostal approach in patients aged =13 years showed significant associations with META-
VIR (Meta-analysis of Histological Data in Viral Hepatitis) fibrosis grade, necroinflammatory activity
grade, liver allograft fibrosis score, and rejection activity index score. In multivariable analysis incorpo-
rating clinical parameters, METAVIR fibrosis grade remained the only independent predictor of inter-
costal elasticity in this age group (coefficient, 2.17; P<0.001). Intercostal elasticity demonstrated ex-
cellent diagnostic performance for distinquishing FO—F2 from F3—F4 fibrosis (area under the curve
[AUC], 0.95; P<0.001; cut-off, 11.0 kPa) and good performance for distinguishing FO-F1 from F2—F4
fibrosis (AUC, 0.83; P<0.001; cut-off, 7.2 kPa). In contrast, subcostal measurements and dispersion
slope showed no significant association with any pathologic parameter.

Conclusion: Intercostal elasticity demonstrated diagnostic value for predicting graft fibrosis in pediatric
LT recipients aged =13 years who received left lobe or left lateral segment grafts. Among the evaluated
clinicopathologic parameters, METAVIR fibrosis grade was the only independent predictor of elasticity
in this subgroup.
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Hepatocellular Carcinoma Masquerading as Heart Failure: When
POCUS “Incidentally” Detects Cancer

Luke Shenton, MD MPH; Wesley Chow, MD; Bruce Kimura, MD*
Departments of Graduate Medical Education and Cardiology, Scripps Mercy Hospital, San Diego, CA, USA

Abstract

Hepatocellular carcinoma (HCC) is a leading cause of cancer-related death worldwide, and cardiovascular involvement
can occur in advanced cases. An 84-year-old man with subacute dyspnea on exertion and pedal edema was referred
to the cardiologist for suspected heart failure. Point of care ultrasound (POCUS) revealed scant ascites, a liver mass,
and inferior vena cava (IVC) tumor thrombus extending into the right atrium. Computed tomography confirmed HCC
with extensive intravascular spread and pulmonary emboli. This case illustrates a rare phenomenon of HCC
masquerading as heart failure and underscores the potential value and challenges of incorporating POCUS into
outpatient evaluations for earlier cancer detection.



Figure 1. Mild ascites present when imaging the left
lower thorax. A small amount of fluid is seen between
the diaphragm and spleen (yellow arrows). [Philips Lu-
mify 3.5 MHz cardiac transducer; right {cephalad direc-
tion)].

Figure 2. Evidence of a hyperechoic mass (*) in the
liver, with notable absence of hepatic vessels. [Philips
Lumify 3.5 MHz cardiac transducer; right (cephalad
direction)].

Figure 3. Inferior vena cave (IVC) appears occluded in
the proximal portion by an infiltrating mass. [Philips
Lumify 3.5 MHz cardiac transducer; right (cephalad
direction)].



Quantitative ultrasound attenuation
imaging outperforms B-mode scoring for
assessing hepatic steatosis

Sadanobu Ogawa', Takashi Kumada™, Tatsuya Gotoh', Fumihike Niwa', Hidenori Toyoda®,
Tomoyuki Akita®, Junko Tanaka®, Masahito Shimizs®

Department of imaging Diagnasis, Ogaki Muricpal Hospital, Ogaks; *Department of Nursing, Faculty of Nursing,
Gitu Eyaritsu University, Ogaki; "Depastment of Epidemiobogy, Infectious Disease Contral and Prevention,
Hircshima University InsSitute of Biomedical and Health Scences, Hirashima; “Department of Gastroentesology
and Hepatology, Ogaki Municipal Hospital, Ogaks; *Department of Gastreenterology and Intemal Medidne,
(uaduate School of Medicine, Gifu Uninersity, Gifu, Japan

Purpase: Accurate quantification of hepatic fat is essential for the managernent of matabolic dysfune
tion-associated steatatic liver disease; however, area under the receiver operating characteristic curve
anakysts & suboplimal for ardinal cutcomes such as steatosis grade. This study compared the improved
atteruation pararmeter (IATT) and the Hamaguchi score for hepatic steatosis assessment wsing the
Obuchowsld mesrsura

Methods: This prospective study enrolled 605 patients with chionic lher disease who undensent AT
measurement, Harmaguehi seoring, and magnetic resonance imaging-derved praton darsity Bt frac
tiser (MRI-POFF) atsacsment batwean Apil 2021 and March 2024, (ATT wias maasured using the ARI
ETTA B50 ulraspund system, wheraas the Hamaguchi score was determined through blindad acsecs
ment of standardined images for hepatorenal contrast, liver brightness, deep attenuation, and wessal
blurring. MIRI-FOFF sarved as the reference standard, with thresholds defined as 50 (=5.2%), 51 (5.2%

1o <11.3%), 52 (11.3% w0 <17.1%], and 53 (=17.1%). Diagnostic sccuiracy was evaluated using the
Obuwchowski measure, which waights pairwise comparsons aross diease slages,

Resuls: Both methods showed strang comelations with MREPDFF (IATT: p=0.814; Hamaguchi score:
p=0.799; P=0.533) and demonsirated excellent diagnostic performance. The Obudchowski measure
was significantly highet for WTT than for the Hamaguehi soore at 51 {00921 v 0.875, P<0.001), 52
(0931 ve 0,892, P<0.001), and 53 {0.911 v& 0.0, P=20.001). IATT performed significantly better in
patients with body mass index (EMI) <30 kgfm®, whereas the Hamaguchi score showed relatively bet
ter performance for detecting 51 steatesis in patients with obesity (BMI =30 ka'm™).

Conchigion: The Obudhawski measune demonstrated that IATT prewided significantly better ordinal dis
criminatony performance than the Hamaguchi score for the assewment of hepatic sleatasi.

Keywionds: Uhrasonography; Magnetic resonance imaging; Fatty liver; Body mass indax; Obesity

Key poaite: Quantitative ultrasaund wsing improved attenuation parametar (LATT) showed higher ordi
nal discriminatory performance than the Hamaguchi score when evaluated using the Obuchoweski
mesure. (AT perfomed better in patiants without abasity and in these with sharter skin-o-capsule
distance, whereas the Hamaguchi scone performed relatively better in patients with obesity and great
ef skin-to-capsule distance. The Obuchowskl imaasine enabled appropriate evaluation of diagnostic
tests with ondinal classifications beyond comsentional area undar the recatver aperating characteristic
curve analysis
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m
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Fig. 2. Hamaguchi score components.

Representative ultrasound images shows the thsee companents of the Hamaguchi scoring system obtamed using standardized ARIETTA 850 settings.
A Hepatarenal contrast and [iver brghtness: scares of 0-3 were assigned according to echogenicty relative to the renal cortex and visibiity of
intrahapatic structures. 8. Deep-beam attenuation: scores of 0-2 were assigned according to posterior bver visualization and digphragmatic darity. C

Vessel bluming: scores of 0-1 were assignad according to the definition of intrahepatic vessal borders and wall clanity.
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Purpose: Accurate quantification of hepatic fat is essential for the management of metabolic dysfunc-
tion-associated steatotic liver disease; however, area under the receiver operating characteristic curve
analysis is suboptimal for ordinal outcomes such as steatosis grade. This study compared the improved
attenuation parameter (iATT) and the Hamaguchi score for hepatic steatosis assessment using the
Obuchowski measure,

Methods: This prospective study enrolled 605 patients with chronic liver disease who underwent iATT
measurement, Hamaguchi scoring, and magnetic resonance imaging—derived proton density fat frac-
tion (MRI-PDFF) assessment between April 2021 and March 2024. iATT was measured using the ARI-
ETTA 850 ultrasound system, whereas the Hamaguchi score was determined through blinded assess-
ment of standardized images for hepatorenal contrast, liver brightness, deep attenuation, and vessel
blurring. MRI-PDFF served as the reference standard, with thresholds defined as S0 (<5.2%), S1(5.2%
t0 <11.3%), S2 (11.3% to <17.1%), and S3 (=17.1%). Diagnostic accuracy was evaluated using the
Obuchowski measure, which weights pairwise comparisons across disease stages.

Results: Both methods showed strong correlations with MRI-PDFF (iATT: p=0.814; Hamaguchi score:
p=0.799; P=0.533) and demonstrated excellent diagnostic performance. The Obuchowski measure
was significantly higher for iATT than for the Hamaguchi score at $1 (0.921 vs. 0.875, P<0.001), S2
(0.931 vs. 0.892, P<0.001), and S3 (0.911 vs. 0.870, P<0.001). iATT performed significantly better in
patients with body mass index (BMI) <30 kg/m’, whereas the Hamaguchi score showed relatively bet-
ter performance for detecting S1 steatosis in patients with obesity (BMI >30 kg/m?’).

Conclusion: The Obuchowski measure demonstrated that iIATT provided significantly better ordinal dis-
criminatory performance than the Hamaguchi score for the assessment of hepatic steatosis.

Tinh toan thudc do Obuchowski

Chi s6 Obuchowski cung cap danh gia toan dién vé do
chinh xac chan doan déi vdi cac két qua thif tu bang
cach két hgp tat ca cac so sanh ting cdp cé thé cé giita
cac loai bénh [10-12Ma tran trong s6 gan cac trong so
khac nhau tuy thudc vao y nghia lam sang cua viéc
phan loai sai. So sanh gilta cac cap do lién keé (S0 so vdi
S1) dugc gan trong s6 la 0,5, so sanh gilta cac cap do
cach nhau hai giai doan (S0 so vdi S2) dudc gén trong
s6 1a 0,75, va so sanh giifa cac cap do cach nhau ba giai
doan (S0 so v@i S3) dudc gan trong sé la 1,0.

D6i v8i moi cap bénh nhan ¢ mic dé gan nhiem mg
thuc su khac nhau, hiéu qua chan doan dugc danh gia
dua trén viéc xét nghiém c6 xép hang chinh xac cap
bénh nhan dé hay khéng. biém sé 1, 0,5 va 0 dudc gan
tuang Ung cho viéc xép hang chinh xac, gia tri bang
nhau va xép hang khong chinh xac. Chi s6 Obuchowski
dugc tinh bang téng cé trong sé cla ty & cac cap dugc
xép hang chinh xac trén tat ca cac so sanh miic d6 gan
nhiém ma.

Trong phép tinh nay, w i [a trong s6 dudc gan cho su so
sanh gitta diémivaj,vaP i la ty (& céc cap dudc sap
x€p chinh xac. Khoang tin cy (Cl) dugc xay dung bang
cach st dung phuong phap ldy mau lai bootstrap theo
phan tram v3i 2.000 lan lap. Su khac biét gitta iATT va
diém Hamaguchi dudc kiém tra bang cach st dung cac

mau bootstrap ghép cap. e



Hinh 2.

Cac thanh phan cuia thang diém
Hamaguchi.

Hinh anh siéu am tiéu biéu cho
thay ba thanh phan ctia hé

Hamaguchi score protocol théng cham diém Hamaguchi
B-mode ultrasonographic evaluation was performed immediately be- thu dugc bang cach su dung cai
fore IATT measurement using the same ultrasound system [3]. He- dat tiéu chuan ARIETTA 850. A.

patic steatosis was graded using the Hamaguchi scoring system, D6 tuong phan gan than va d6

which consists of three components: (1) hepatorenal contrast/liver sang cua gan: diém s6 tu 0-3

brightness (0-3 points: 0=normal echogenicity; 1=mild increase

dudc gan dua trén do phan am
with preserved visualization of intrahepatic structures; 2 = moderate s0 Vi vo than va kha nang hien
thi cac cau trdc trong gan. B. D6

increase with slight impairment of visualization; and 3 =marked in-
suy giam chum tia sau: diém s6
tU 0-2 dudc gan dua trén kha

nang hién thi phan sau clia gan

crease with poor visualization), (2) deep attenuation (0-2 points:
0=none; 1=mild attenuation with distinguishable structures; and
2 =marked attenuation with signal loss), and (3) vessel blurring (01
point: 0=sharp vessel margins and 1=blurred vessel margins), VIS [0 Tl a hoz?;mh. LBl
ma clia mach mau: diém so tu 0-
1 dugc gan dua trén do ro nét

clia ranh gidi mach mau trong

yielding a total score ranging from 0 to 6 points (Fig. 2) [8].

gan va do ro nét clia thanh
mach.
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Fig. 2. Hamaguchi score components.

Representative ultrasound images shows the three components of the Hamaguchi scoring system obtained using standardized ARIETTA 850 settings.
A. Hepatorenal contrast and fwver brightness: scores of 0-3 were assigned according to echogenicty relative 1o the renal cortex and wisibility of
nirahepatic structres. B. Deep-beam attenuation: scores of 0-2 were assigned according to postenior iver visualzation and diaphragmatic clarity. C
Veessal blumring: scores of 01 were assignad according to the defintion of intrahepatic vessel barders and wall darity.

Hinh 2.

Cac thanh phan cua thang diém
Hamaguchi.

Hinh anh siéu am tiéu biéu cho
thay ba thanh phan cta hé
théng cham diém Hamaguchi
thu dudc bang cach st dung cai
dat tiéu chuan ARIETTA 850. A.
Do tudng phan gan than va do
sang cla gan: diém s6 tu 0-3
dudc gan dua trén do phan am
so v@i vo than va kha nang hién
thi cac cau trldc trong gan. B. b6
suy giam chum tia sau: diém s6
tU 0-2 dudc gan dua trén kha
nang hién thi phan sau ctia gan
va do ro nét chia cd hoanh. C. b6
mao ctia mach mau: diém so tu 0-
1 dugc gan dua trén do ro nét
clia ranh gidi mach mau trong
gan va do ro nét cua thanh
mach.
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OPEN Fat mass index as a screening tool
for the assessment of non-alcoholic
fatty liver disease

Shengkui Zhang™?, Lihua Wang®, Miao Yu?, Weijun Guan® & Juxiang Yuan*

Non-alcoholic fatty liver disease (NAFLD) is replacing hepatitis B as the leading cause of chronic liver
disease in China. The purpose of this study is to select good tools to identify NAFLD from the body
composition, anthropometry and related routine clinical parameters. A total of 5076 steelworkers,
aged 22-60 years, was included in this study. Body fat mass was measured via bioelectrical impedance
analysis (BIA) and fat mass index (FMI) was derived. Ultrasonography method was used to detect
hepatic steatosis. Random forest classifier and best subset regression were used to select useful
parameters or models that can accurately identify NAFLD. Receiver operating characteristic (ROC)
curves were used to describe and compare the performance of different diagnostic indicators and
algorithms including fatty liver index (FLI) and hepatic steatosis index (HSI) in NAFLD screening.

ROC analysis indicated that FMI can be used with high accuracy to identify heavy steatosis as
determined by ultrasonography in male workers [area under the curve (AUC) 0.95, 95% C1 0.93-0.98,
sensitivity 89.0%, specificity 91.4%). The ability of single FMI to identify NAFLD is no less than that of
combination panels, even better than the combination panel of HSI. The best subset regression model
that including FMI, waist circumference, and serum levels of triglyceride and alanine aminotransferase
has moderate accuracy in diagnosing overall NAFLD (AUC 0.83). FMI and the NAFLD best subset (BIC)
score seem to be good tools to identify NAFLD in Chinese steelworkers.



Assessment of NAFLD. The diagnosis of NAFLD have been described in detail in one of our previous
studies'”. In brief, ultrasonography method was used to detect hepatic steatosis*'. Subsequently, according to the
ultrasound imaging criteria™, the fatty liver was divided into three grades: grade 1 (light), grade 2 (moderate),
and grade 3 (heavy). The final assessment of NAFLD excluded secondary hepatic steatosis, including excess alco-
hol intake (over 140 g/week for men and 70 g/week for women), hepatitis B infection, hepatitis C infection, auto-
immune, celiac disease, genetic disorders such as Wilson’s disease, alpha-1-antitrypsin deficiency liver diseases,
hepatic malignancies, hepatobiliary infections, biliary tract, and related medications (tamoxifen, amiodarone,
methotrexate, glucocorticoids) based on the above ultrasonography results=4,

Anthropometric measurements. The values of fat mass and BF% were measured by the Body Composi-
tion Analyzer (TANITA BC-420, Japan). The manufacturer’s protocols'® and the intra-rater reliability™ of the
body composition analyzer of the same brand and model have been described in detail elsewhere. The measure-
ment criteria of height, weight, waist circumference and hip circumference (HC) in this study were shown in
our previous study™. The detailed definitions of BF%, FMI, BMI, waist-to-hip ratio (WHR) and waist-to-height
ratio (WHtR) have been elaborated in our previous study™. Blood pressure measurements were performed three
times five-minute intervals using an electronic sphygmomanometer (OMRON, HBP-1100, China), and the par-
ticipants were required to rest for more than ten minutes. Finally, the mean was obtained for analysis.

Measurement of laboratory parameters. Overnight fasting blood samples were drawn for determina-
tion of fasting plasma glucose (FPG), total cholesterol (TC), triglycerides (TG), low-density lipoprotein (LDL-
C), high-density lipoprotein (HDL-C), alanine aminotransferase (ALT), aminotransferase (AST), y-glutamyl
transferase (GGT), platelet count (PLT), serum uric acid, and albumin. All blood samples were tested in the

central laboratory of Tangshan Hongci Hospital Laboratory using automatic biochemical analysers (mindrary,
BS-800, China) within four hours.



Phan biét GNM do rwou va khong do
reeo'u

Gan nhw khéng c6 sw khac biét nao trén hinh anh siéu am
gitra gan nhiém mé& do rwou va gan nhiem mé lién quan
dén réi loan chuyén héa (MASLD - trwéc day goi la
NAFLD).



Su khac biét trén siéu &m chi co thé xuat hién mang tinh chat goi
y khi bénh da tién trién dén giai doan xo gan (Cirrhosis):

Xo gan do rworu: Thuong co xu huong tao ra xo gan hat nho
(micronodular), bé mat gan co thé g6 ghé nhe nhwng twong doi
déu. Gan co thé teo lai hodc ddi khi van to do viém gan rwou di
kem.

Xo gan do MASLD: Thwong tao ra xo gan hat to (macronodular)
¢ giai doan mudn, bé mat gan co6 thé c6 cac nét khéng déu ro rét
hon.

Tuy nhién, nhitng dau hiéu nay khdéng dac hiéu va khéng thé
dung lam tiéu chuan vang dé chan doan nguyén nhan.



Vi hinh anh siéu am la nhir nhau, viéc phan biét bit budc phai dwa vao lim sang va xét nghiém mau:

« Lich str tiéu thu cén (Yéu t6é quyét dinh):

o Do rweru: Bénh nhan nam udng > 30g cén/ngay, hodc nir > 20g cén/ngay trong th&i gian dai.

o MASLD: Bénh nhan udng rat it hoac khéng udng rirou (dwédi ngudng trén), nhung co kém theo
it nhat mot yéu td cla hoi chirng chuyén héa (thira can/béo phi, tiéu dwdng type 2, cao huyét
ap, réi loan m& mau).

« Xet nghiém mau (Men gan):

o Do rwou: Chi sé AST thudng tadng cao hon ALT. Ty 1& AST/ALT thudng Ion hon 2 (d6i khi >3).
Chi s6 GGT (Gamma-GT) ciing thuéng tang rat cao.

o MASLD: Chi s6 ALT thwérng tang cao hon AST. Ty 1é AST/ALT thuwdng nho hon 1 (cho dén khi
bénh tién trién thanh xo gan thi ty 1& nay méi dao nguoc).

« Thé tich héng cau (MCV): Bénh nhan gan do rwou thuéng cé hdng cau to (MCV tang), trong
Khi MASLD thwong co MCV binh thuong.
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Evaluating the Role of Ultrasonography in
Diagnosing Alcohol-associated Liver
Disease in Low-resource Settings: A
Critical Review of Current Evidence
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Table 4: Integrated diagnostic algorithm for alcohol-
associated liver disease in low-resource settings' '

Step Tools/markers used Purpose
Initial screening Alcohal use history, Identify at-risk
AST/ALT, plateiet count imdividuals
Sonographic Hepatic echotexture, Detect structural
evaluation splensc size liver changes
Noninvasive APRIL FIB-4 Assess fibrosais
fibrosis score severity
Advanced Elastography/CT («f Confirm staging n
imaging referral avarlable) ambiguous cases

AST: Aspartate aminotransferase, ALT: Alanme aminotransferase,
CT: Computed tomography, APRI: AST-to-platelet ratio index,
FIB-4: Fibrosis4
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Table 4: Integrated diagnostic algorithm for alcohol-
associated liver disease in low-resource seftings!"'

Step Tools/markers used Purpose
Imtial screenming Alcohaol use history, Identify at-nisk
AST/ALT, plateiet count individuals
Sonographic Hepatic echotexture, Detect structural
evaluation splenic size liver changes
Noninvasive APRIL FIB-4 Assess fibrosis
fibrosis score seventy
Advanced Elastography/CT (of Confirm staging n
imaging referral available) ambiguous cases

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase,
CT: Computed tomography, APRIL: AST-to-platelet ratio index,
FIB-4: Fibrosis4
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SIEU AM PINH LUONG MASLD

Hai théng sO quan trong nhat hién nay dé danh gia
toan dién mot ca MASLD (gan nhiém mé& khdng do
rwo'u) bao gom: Pinh lwong mé (CAP/ATI) va Pinh
lwo'ng xo hoa (Do cirng - Stiffness).



Bang phin dé nhiém mé dinh hrong (Gia tri tham chiéu CAP)

Pon vi do 1a decibel trén mét (dB/m). Chi sé nay cang cao, gan nhiém m& cang nang:

Chi s6 CAP (dB/m)

Twong duwong do nhiém m&

Ty 1é té bao gan tich m&

<248 S0: Binh thwong Duéi 5%
248 — 268 S1: Nhiém m& Nhe 5% — 33%
268 — 280 S$2: Nhiém mé& Vira 34% — 66%
> 280 $3: Nhiém m& Ning Trén 66%




Bang phan do xo hoa gan (Metavir Score)

Dudi day la bang diém chuan dé danh gia giai doan xo hoa & bénh nhan MASLD (Luwu ¥: tri so cat kPa c6 thé
thay doi nhe tuy theo dong may FibroScan hay 2D-SWE cua cac hang):

Do cirng gan (kPa) Van téc (m/s) Phan do Metavir Y nghia lam sang
< 6.0 <1.4 F0/F1 Khong xo hoa hoic xo
hoa nhe quanh mach
mau.
6.0 — 8.0 1.4-1.6 F2 Xo hoa co6 ¥ nghia (bat

dau hinh thanh cac dai xo
lan ra ngoai).

8.0 —12.0 1.6-2.0 F3 Xo hoa nang (cac dai xo
néi véi nhau thanh cau
ndi cau tric).

=>12.0 =2.0 F4 Xo gan (cau tric gan bi
dao lon hoan toan).




3. Bian do mau dinh lwong (B-mode két hop Mau)

Trén cdc dong may siéu 4m hién dai, tinh ning dinh leong khéng chi cho ra mot con s6 ma con hién thi dwdi
dang Bén @6 mau (Color Map) dé lén hinh anh 2D:
 V&i do m& (ATI): Vung nao cé hé sé giam am déng déu sé hién mau xanh luc 6n dinh, gitp bac
sT tranh chon vao cac mach mau Ion hay bong can cua swon, dam bao két qua do chinh xac
nhat.
« V&i do xo hoa (Elastography): May hién thi mét thang mau tir xanh dwong (méd mém) dén
dé/vang (md cirng). Néu ving gan nhiém mé& da chuyén sang viém hodc xo, ban d6 mau sé 16m
débm cac mang mau 4m (vang/dd) thé hién mé gan dang bi mat dé dan héi.

U'n diém virgt troi: Su két hop gitta siéu am B-mode, do m& (dB/m) va do do ctmg (kPa) trong cung mot lan
kham gitip bénh nhan MASLD theo ddi chinh xac phac do diéu tri (ché do an, tap luyén, thudc) xem lrong mé co
giam di hay do ciing cua gan c6 duoc cai thién theo thoi gian hay khong — diéu ma siéu am mat thuong khong
bao gi¢ lam dwoc.



