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Chinese scientists develop wearable brain PET system
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A team of researchers at Shenzhen Bay Laboratory in Shenzhen, China, has developed a wearable PET system capable of
imaging the brain during free movement.

In a study involving phantoms and one human, the so-called “SmartBrain” system demonstrated spatial resolution and
image quality comparable to a conventional clinical scanner, according to the group.

“The system’s lightweight, compact design and wearable configuration offer new ogﬁortunities for brain PET imaging
beyond the constraints of conventional static systems,” noted lead author Han Liu, PhD, and colleagues. The study was
published April 30 in the Journal of Nuclear Medicine.

Conventional brain PET requires patients to remain stationary in a sitting_or supine position, posing particular challenges |
children, patients with epilepsy, or others who cannot remain still, according to the authors. Conversely, wearable brain PI
systems could extend metabolic imaging into natural and dynamic conditions, they suggested.

(A) System comprises detectors and silicon photomultipliers with custom Hoffman brain
phantom. (B) Seated-position scanning. (C) Backpack system permitting data collection in
ambulatory states. (D) Workstation scenario demonstrating natural seated use.



To that end, the group built SmartBrain. The system comprises a 16-sided polygonal rinF with 192 detector
modules arranged in six rings, using high-performance scintillator crystals coupled to silicon
photomultipliers. The system weighs approximately 6 kg and can be worn via a backpack harness or

sus eilsmn system. Two mechanical support configurations were developed to accommodate both seated and
ambulatory use.

The group evaluated SmartBrain's physical performance against international standards (NEMA NU 2-2018)
bﬁ; conducting phantom studies using a custom Hoffman brain phantom and a multilayer Derenzo phantom.

ey also performed F-18 FDG imaging in a 43-year-old male patient with epilepsy, with results compared
against a GE HealthCare Discovery MI PET/CT scanner.

In phantom testing, the system achieved a spatial resolution of 2.29 mm at the center of its field of view and
resolved rod structures as small as 1.7 mm, which are performance metrics that meet requirements for human
brain imaging, according to the investigators. In the human study, SmartBrain yielded cortical uptake patterns
with well-defined gray matter distribution and preserved gyral anatomy that the authors described as
comparable to the Discovery MI system.

“Although the sensitivity of the wearable system is lower than the DMI system, a 60-min scan acquired after
low-dose F-18 FDG injection provided clear delineation of brain structures, with good comfort and feasibility
during wear,” the group wrote.

The team wrote that the research remains at an early stage. Future optimization, including enhanced detector
geometry, advanced correction algorithms, and Al-assisted image reconstruction, may further improve image
quality, reduce acquisition times, and expand the scope of the system’s clinical and neuroscientific
applications, it noted.

“The system enables ambulatory imaging with enhanced cost-efficiency and a ?f)ace—saving desiFn,
pOS}thIlln%qlt as a scalable solution for precision diagnostics in both clinical and community health care
settings,” the group concluded.
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Replacing radiologists doesn't remove risk -- it moves
It to patients
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"We could rgplace a great deal of radiologists with Al at this moment." Mitchell H. Katz, MD, president and
CEO of NYC Health + Hospitals

We’ve heard versions of this claim for nearly a decade. Al has made real progress. Today, roughly half of U.S
radiologists use Al in some capacity, and over three-quarters of FDA-cleared Al devices are in radiology.
Despite this progress, Al is not ready to replace radiologists in any meaningful or scalable way.

Health system leaders sgiggest that large portions of radiology could already be reﬁlaced if regulations allowec
it, citing cost savings and improved performance in screen;nfg mammography. Although the economics may b
compelling, framing this as ‘replacement’ assumes the radiologist’s role is purely image analysis. Al
fundamentally changes the economics of knowledge but does not yet replicate judgment. This distinction is
where the gap remains.

As a radiologist working at the intersection of clinical Ipractice and Al develophme_nt_, I believe deeply in the
technology’s Eotentlal. also believe that de(}oloymg Al as a replacement for physicians today 1s premature anc
carries risks that are not yet fully understood.

essons from early predictions

In 2016, Geoffrey Hinton predicted that training new radiologists would soon become unnecessary. Andrew N
echoed similar concerns, sug%stmg even hl%hly specialized physicians were vulnerable to displacement. Tho:
predictions have not held up. Not because Al stalled, but because the real-world practice of medicine is more
complex than early assumptions suggested. Radiology is not purely image interpretation.

Both have since revised their views. The reality has shifted toward collaboration, not relglacement: Al as a too
that enhances efficiency and accuracy rather than eliminates clinical oversight. Jensen Huang has also noted tl
“the surprising thing is the prediction that rad1010%1sts would be the first jobs to go was exactly the opposite.”
The trend shows that more radiologists are being hired now due to Al.

That shift reflects a deeper truth: early success in controlled environments often fails to translate into clinical
reality, where variability in imaging protocols, patient populations, and clinical context is the rule.



srowing demands
The United States faces a significant shortage of radiologists projected to persist for decades, driven by rising demand, ai

aging population, burnout, declining reimbursement, and workforce attrition.

While this creates an understandable pressure to automate, clinical readiness requires consistency across settings, judgme
in ambiguous cases, and accountability for errors, which are conditions that Al has not yet met.

I in practice

While vision language models (VLMs) will almost certainly take on a larger share of imaging interpretation in the comin
years, they are not a replacement. It is a rational reallocation of a scarce cognitive resource. The full scope of radiology
ivolves contextual reasoning not captured in a single image.

Radiology is not image classification. It is the integration of imaging findings into a clinical narrative. We do not simply
1d.en.t1f¥ abnormalities; we determine what they mean in the context of a patient’s history, symptoms, prior studies, and
clinical trajectory. We weigh uncertainty, assess risk, and decide what matters.

This is the difference between detection and C_Iudgment, and today’s Al falls short on both. Most radiology Al tools are
narrow by design, built to detect a single finding on a single modality. In contrast, a complex cross-sectional examinatior
requires simultaneous assessment across dozens of organ systems. Vision language models show promise in this directio
but significant gaps remain. And even where detection is strong, judgment and reasoning are still absent.

iability is the real cost

The "major savings" argument for replacing radiologists is shortsighted, as radiologist salaries account for less than one
perc%nt of hospital operating costs, compared with administrative overhead, which 1s nearly a third of U.S. healthcare
spending.

Rather, the core problem is responsibility: when the radiologist is removed, the clear chain of accountability disappears.

Responsibility becomes diffuse, potentially contested between the hospital, provider, and vendor. Current Al systems are
apgrqved only for clinical decision support, and vendors explicitly disclaim diagnostic responsibility, creating an undefin
liability framework for hospitals that use them autonomously.

Furthermore, patients largely prefer Al as a second reader, rather than a replacement, and expanding access this way risk:
lowering the standard of care. Accountability is the hard question that cost models do not address.



uture of Al in radiology
None of this is an argument against Al in radiology. Quite the opposite.

Al that identifies and triages critical findings, reduces turnaround times, tracks incidental lesions, assists in
report generation, provides contextual guidance, and identifies potentlaf.e.rrors represents a meaningful and
necessary advance. These tools augment clinical judgment, reduce cognitive burden, and improve consistency
accuracy, and efficiency.

The role of the radiologist is not disappearing anytime soon. It 1s, however, shifting. As Al expands access to
knowledge, the value of radlolo%ly increasingly lies in the ability to .apfly judgment: to interpret findings in
context, weigh uncertainty, and decide what matters for the patient in front of us.

It 1s highly likely that AI will reach a point where autonomous interpretation becomes viable. But that
threshold 1s not defined solely by technical performance. It requires robust validation across diverse clinical
settings, clear regulatory frameworks, and an accountability system that protects patients when errors occur.
We are not there yet.

This 1s not just a technical decision for health systems. It is a clinical and operational one, with real
consequences for how risk 1s managed and where it ultimately sits. The threshold for replacement is not
technical performance alone. It is the ability to exercise judgment under uncertainty and to bear responsibility
for the consequences.

Al has not yet crossed that threshold.

Until it does, removing the physician from the diagnostic process is not progress. It is a shift of risk onto
patients without a system prepared to absorb it.

Rishi Seth, MD, CIIP, is a neuroradiologist and chief medical innovation officer at Rad Al.
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Al model predicts cardiovascular risk from BACs on
mammograms

Amerigo Allegretto
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Age-aaijuste.d_breast. arterial calcifications (BACs) from mammograms can predict cardiovascular events
beyond traditional risk scores, according to research published April 24 in JACC: Cardiovascular Imaging.

An Al model showed success in a study b reclassify%low- and intermediate-risk women based on their age
E\I/d]ustf_:d ]zACs,lwrote a team led by Nitesh Nerlekar BS, PhD, from Victorian Heart Hospital in Melbourn
1ctoria, Australia.

“Integration of BAC into cardiovascular risk assessment frameworks may facilitate early identification of at-
risk women,” the Nerlekar team wrote.

BACs in recent years have become more recognized as a risk factor for later cardiovascular events in women,
leading to more interdisciplinary collaboration between radiologists and cardiologists. However, the researche
noted that classifying BAC findings is limited by subjective radiologist grading and inconsistent reporting
patterns.

Nerlekar and colleagues developed an age-adjusted BAC percentile nomogram from screening mammograms
to study associations between age-adjusted BAC percentiles and major adverse cardiovascular events (MACE
They also evaluated the incremental predictive value of BAC percentiles beyond atherosclerotic cardiovascula
dllseasel (AVSCD) risk categories and the impact of BAC percentiles on risk reclassification, calibration, and
clinical use.

Finally, the researchers also developed a complementary online calculator tool that shows how BAC percentilc
support decision-making.

The multicenter, retrospective cohort study included 21,514 women with no known cardiovascular disease anc
who were 40 or older. These included women at sites based in the U.S. and Australia who underwent screening
mammography and ASCVD risk assessment. The researchers quantified BAC by using an AI model (cmAngic
research edition, CureMetrix) for age-adjusted percentiles.



B Age-Adjusted BAC Score Percentile in Patients With BAC

|

Study-Level BAC Score

Example of Percentile Nomogram With Age-Adjusted BAC Quartiles. (A) Mammogram of a 56-
year-old woman. There is evident BAC (pink arrow). This was quantified as a BAC score of 30
using the cmAngio tool. (B) Nomogram indicating that a BAC score of 30 places a 56-year-old
woman within the 50th to 75th percentile for her age. Images are republished under a
Creative Commons license (CC BY 4.0).



» Of the total women, 22.7% had BACs present on mammographar. This increased with age,
with 61% of women over the age of 70 having a BAC compared to 8% of women younger
than 50 gears. And during an average follow-up of 4.7 years, 828 MACE:s (3.8%)
occurred.

* Fach 10-percentile increase in BAC was tied to a 17% relative increase in MACE risk
(adjusted HR [aHR]: 1.17; p < 0.001), independent of conventional risk factors.

» Women with low ASCVD risk (80% of cohort) had significantly increased MACE with
both BAC percentile less than median é;aHR: 1.66; E< 0.001) and more than median (aHR
2.31, p <0.001). Women with intermediate and high ASCVD risk had greater MACE
BV%?)I}) AC was more than median (intermediate aHR: 1.40, p = 0.01; high aHR: 1.65, p <

» Adding BAC to ASCVD risk scoring appropriately up-classified 9% of individuals with
MACE and down-classified 3% of individuals without events. This led to an overall net
reclassification index of 5%. Finally, adding BAC to risk scoring led to an improved abilit
to rank patients from high to low risk (C-statistic) from 0.67 to 0.71 (p = 0.045).

* The results support integrating BAC assessment into routine mammographic workflows tc
improve cardiovascular risk stratification in women, the study authors wrote.

» “By leveraging widely available imaging and Al-based automation, BAC percentile
scoring offers a personalized, noninvasive tool for identifying at-risk individuals who may
otherwise remain unrecognized in primary prevention frameworks,” they wrote.



séng cd hoc cudng db thap dé kich thich té bao, giup thic day qua trinh lién xuong,
chita lanh gay xuong va tén thuong day chang. Céng nghé nay giam thdai gian héi phuc

)W u PUS WO RKS tir 30-38%, gidm dau va chéng viém bang cach tao ra cac rung dong co hoc (khéng gay
nhiét) tai ving chan thuong. « Wikipedia +1

Théng tin chi tiét vé LIPUS:

Low-Intensity Pulsed Ultrasound

Co ché hoat ddng: LIPUS tac déng Ién té bao xuong, kich thich tang sinh, biét hoa va
khoang hoéa, giup tang cuong hinh thanh xuong mdai.

« Ung dung lam sang: Thudng dudc sif dung dé diéu tri gy xuong cham lién, khong liér
xuong, va cac ton thuong mé mém/gan.

« Cach thure diéu tri: Mot bd phan chuyén déi (transducer) duoc dat trén da tai vi tri
gay xuong, thudng diéu tri trong khoang 20 phut moi ngay.

e Hiéu qua: LIPUS duoc coi la phuong phap an toan, khéng co tac dung phu nghiém
trong dugc ghi nhan, mac du mét sé nghién clu cho rang can thém bang ching chat
luong cao vé hiéu qua tdng thé. ® PubMed Central (PMC) (.gov) +5

LIPUS cling dang duagc nghién clu ing dung trong céac linh vuc khac nhu tim mach (diéu
tri dau that nguc) va than kinh (mét s6 trudng hop sa stt tri tué nhe) nhd tac dung cai
thién vi tuan hoan. & 7> Fo=—74/<— a ket






Al va Po Lodng Xwong: Tam Soat & Chan Poan

steoPredict la mot trong nhiing hé thén%jtri tu¢ nhan tao tién tién nhat (cap, ,nhat dén nam 2026) dugc thiét ké
1y doi cach tam soat bénh lodng xuong. Dudi day 1a cac thong tin chi tiét vé hé thong nay:

Ban chat cua OsteoPredict OsteoPredict 13 mot hé théné Al dua trén dir li€u 16n, sir dung dphu:ong phap Hoc
may lién két (Federated Learnmgl) de phan tich cac hinh anh y khoa thong thuong nham duy doan mat do
khoang xuong (BMD) va chi s6 T-score.

Cach thuce hoat dong va Diém ddc biét Diém dot pha cuia OstepPredict nam ¢ kha nang "tam soat co ho1"
(opportunistic screening), tirc la tan dung cac dir liéu co san dé phat hi¢n bénh ma khong can xét nghiém
chuyén sau bo sung: Phan tich anh X-qpang lﬁn%qngu’c:,Thay vi yéu cau bénh nhan phat chup DEXA (phuo
phap truyén thong), OsteoPredict c6 the€ phan tich cac tam anh X-quang phoi hodc nguc thong thudng dé du
doan suc khoe cua xuong. Do chinh xac cao: HE thong dat chi s6 AUROC (kha nang thﬁn bi¢t bénh) 1én td
0.942, mot con s0 rat sat voi do chinh xac cug cac may, do lodng xuwong chuyén dung. Bao mat dir liéu: Nho
st dung thuat toan Federated Learning, hé thong co the hoc hor tir dir [icu cua nhi€u bénh vién khgc nhau 1
khong can truc ti€p di chuyén dit li€u ca nhan cta bénh nhan ra khéi co sé luu trit ban dau, gitp té1 wu hoa
tinh bao mat y te.

Tam quan trong trong chan doan 1Q§n% xuwong HE thon né% giai quyét duoc nhing thach thirc 16n ma cac
phuong phap do loang xuong truyén thong dang gé%p ai: Phat hién sém trén dién rong: Rat nhiéu nguoi d
chup X-quang nguc vi cic ly do khac nhung khong biet minh bi loang xwong. Al nay giup tu dong canh ba
nguy co ngay 1ap tirc. HO trg nghién ctru chuyén sau: Cong nghe nay rat phu hop vo1 xu hudng ca nhan hoz
trong y t€ ma cac chuyén gia dau nganh dang hudng tgi. Noi tom lai, OsteoPredict khong chi [a mdt thuat te
don thuan ma la mgt giai phap tich hop giip chuyén doi cac hinh anh X-quang thong thuong thanh mot cor
cu tam soat loang xuong hi¢u qua va it ton kém.



Jone-Net (thuong duge viet la BONE-Net) 1a mot mo hinh hoc sau lai (hybrid deep learning) no1 bat tron

nh vuc chan doan loang xuong qua hinh anh. Neu OsteoPredict manh vé kha nang "tam, soat co hoi" tur X-
uang phoi, thi Bone-Net tap trung siu vao dg chinh xac trong viéc phan loai va trich xuat dac diém xuong tur
hiéu loai anh X-quang khac nhau. Du61 day la cac chi tiét ky thuat va vu diém ciia mo hinh nay:

Kién trug ky thuat (Hybrid Model) Bone-Net khong phai 1a mot thuat toan don 1€ ma 1a su két hop cua
nhi€u kién trac mang than kinh d¢€ t61 vu hoa két qua: Su dun% CNN (Convolutional Neural Networks):
Thuong dya trén cac khung xuong mang manh meé nhu VGGI6, ResNet hodc DenseNet dé nhan di¢n cac
hoa van (pattern) cua mat d§ khoang xuong. Co ché Chu y S?httenthn Mechanism): Day la diém "dat gia"
cua Bone-Net. N tich hop céac 16p Spatial Attention (cht y khong gian) va Channel Attention d€ budc Al
tap trung vao ¢ac vung xuong gﬁan trong (nhu co xuong dui, cac dot song L1-L.4) thay vi bi xao nhang
boi cac m6 mém xung quanh. Phan doan tu dong (Segmentation): Bone-Net thyong di kem vo1 mot
module (nhu YOLO hoac U-Net) dé tu dong cat lop va tach biét ving xuong can do khoi hinh anh thd

Hi€u suat va Dg chinh xac Dua trén cac nghién ctru 1am sang ma6i nhat dén nam 2025-2026: D9 chinh xac
Accuracy): Dat khoang 86% - 95% trong viéc phan loai giira xu:onﬁbinh thuong, thiéu xuong .,
osteopenia) va lodng xuong (osteoporosis). P9 nhay (Sensitivjty): Rat cao (trén 90%), gitp han ché to1
a viéc bo sot cac benh nhan c6 nguy co gay xuong cao. Chi s0 tuong quan: K€t qua dy doan mat 4o

xuong (BMD) cua Bone-Net c6 su tuong quan chat ché vo1 may DEXA (ti€u chuan vang) vdi he s6 R*2

dao dong tir 0.88 dén 0.96.

Uu diém noi bat Phan tich da ving: Bpne-Net c6 kha nénl%]iohén tich linh hoat tir X-quang cot 86% that
lung, xuwong hong cho dén X-quang ¢6 tay hodc dau gbi. Kha nang giai thich (Explainable Al - XAI): M6
hinh nay cung cap,cac "ban d6 nhigt" (Heatmaps). Bac si ¢6 thé nhin vao ¢6 dé biet Al dang dya trén
vung xwong cu thé nao dé€ dua ra ket luan, glﬁﬁ tang su tin twong trong chan doan 1am sang. Giam taj cho
hé thong y té: No cho phép cac phong kham nho chi c6 méy, X-quang co ban cling c6 thé thuc hién tam
soat loang xuong so bo trudc khi chuyén bénh nhan 1én tuyén trén chup DEXA.

.0m lai: Bone-Net giong nhuy mot "kinh hién y1 AI" giup cac bac si nhin thau chat luong xuong qua nhim

im phim X-quang thong thuong, giup viéc di€u tri loang xuong tré nén kip thoi hon truoce khi cac bién chung
ay xuong xay ra.



