: 22he272200650001

CT Al
Development of an Al system for measuring the musculoskeletal information

from CT images

Uemura Keisuke

Department of Orthopaedic Medical Engineering, Osaka University Graduate School of Medicine

25%

4-5 1300
2 3
500

CcT

CT Al



Bayesian U-net

CT

PACS

CT
DXA

CT
DXA
Al
CT
CT DXA
AUC>0.95 CT
>0.9 AUC>0.9
PACS
0.9 ROC AUC  0.96
g cT DXA
>0.9
(SM1)5. 4kg/m? ROC AUC:0.96
EAREEA
BFTORRERIT %
oI Ry F& FOvT LTLESEL,
BRI AEE LT v I O-KTEET,
tg)
ﬂEW@ﬁﬂﬁ‘]ﬁ:?ﬁ)‘dﬂm)ﬁLll‘;;%fL." EffE ERE
DICOM

0.9



H =

20200298 225935d7-4e0f-46d7-8a88-826efbe0d8c

CTaBMD:0.664,CTvBMD:296.415,DXA-BMD:0.720
C:50000 W:100000

141

=
585f96a8-cf27-400f-a409-6b3e2861891¢c

| 225935d7-4e0-46d7-8a88-826efbe0d8c

Left
[tem name Value

BMC 24.208

|AREA 36.580

VOLUME 81.123
CTvBMD 298.431
CTaBMD 0.662

| CTaBMD:0.662,CTvBMD:298.431,DXA-BMD:0.718

EXA—BMD 0.718

171

K4 P O
96142f08-e5¢5-4103-bd2d-b8759b1ae 1ad

Vertebrae
[tem name Value

VOLUME 220.307

AREA 28.115

BMC 41.035
CTvBMD 186.263
CTaBMD 0.706
%&ﬁﬂf(ﬁmlﬁ.185.¢:3DXA—BFV\D.OJOD- 708

141

;adductor_m




English summary

Study outline
To develop and validate an automated system using artificial intelligence (Al) that measures

bone mineral density (BMD) and muscle volume from CT images.

Purposes
Osteoporosis, sarcopenia, and age-related progressive loss of muscle mass and strength lead
to decreased activity in the elderly that are closely related to fragility fractures. To
maintain the activities of daily living, primary fractures must be prevented by preserving
BMD and preventing falls by maintaining muscle strength. However, since osteoporosis and
sarcopenia are often undiagnosed (screening rate for osteoporosis <5%), we aimed to develop
a system that can measure BMD and muscle mass from CT images taken for other purposes and

screen for osteoporosis and sarcopenia (i.e., opportunistically screening).

Methods
Apply and update the Al system we have previously developed to segment the musculoskeletal
regions from CT images automatically. From the segmented labels, target bone regions (proximal
femur and lumbar spine) will be extracted from CT images to measure the BMD. Correlation
between the CT-derived BMD and BMD measured in dual-energy X-ray absorptiometry (DXA) will
be compared in a multi-center study for verification. Additionally, the volume and density
of the individual muscles (e.g., gluteus medius, iliopsoas) will be measured and compared to

the measurement performed manually for validation.

Aims
The performance goal is to achieve a correlation coefficient of 0.9 or higher with DXA
measurements for BMD and 0.9 or higher with manual muscle volume measurements from the CT
measurements. The final goal is to develop a system that accurately diagnoses osteoporosis
and sarcopenia from CT images and enables early treatment against bone loss and muscle loss
before fractures occur.

Achievements
Measurement of BMD and muscle mass achieved a correlation coefficient of 0.9 or higher. Based
on the verification, we have contracted with a provider of the Picture Archiving and

Communication System (PACS) so that the developed system can be accessed and used.



