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Wng dung cac phan meém dinh lwong ton thwong phoi

trén CLVT trong thwc hanh lam sang
gia tri va han cheé

Phan Céng Chién
Khoa CPDHA, BV bHYD TP. HCM
RSHCM 2075 *Email: chien.pc@umc.edu.vn




NOi dung

 Co s@ clia cac phan mém dinh lwong phoi

» Gia tri va han ché



Mot s6 phan mém dinh lwong phoi

 CALIPER (Computer-Aided Lung Informatics for Pathology Evaluation and Rating
* QCT (Quantitative Computed Tomography)

« CaM (Computer-aided Measurement)

« Al-based systems

* Lung density/Lung Texture analysis

* SOFIA, DTA

« Siemens Healthineers' Syngo.via/Philips IntelliSpace Portal/GE Healthcare's AW
Server

* VIDA Diagnostics' LungVision LungPrint ILD (FDA)



Co gia tri va sty dung dwoc khéng ?

« Vai phan mém da dwoc chirng minh cé hiéu qua

 GOp phan cai thién chan doan va diéu tri ILDs: ca thé
hoa, theo doi

 Chirng nhan FDA/CE...



Co sé& ctiia cac phan mem ?

* Density
e Texture
DL



Trich xuat dic trwng

—)

First-order

Shape and size

Texture
(second-order)

O =N IN

Extract in original CT image :

« first-order (mean, variance,
entropy, skewness, etc)

» shape (diameter, area, flatness,
etc)

 texture (GLCM, GLRLM, GLSZM)



Range Name

Density 1
Density 2
Density 3
Density 4

Density 5

Range
values

(-1024 /

-977(
[-677 /
SAE]
[-703/
-368|
[-368
-100]

[-100/
100[

Total

Right Lung

Right Lung
0.5931 %

33.3417 %
41,1977 %
16.3498 %
8.5177 %

1.4459 L

Left Lung
Left Lung
1.3708 %

47.8503 %
34,703 %
10.3431 %
5.7328 %

1.3907 L

Total Lung Volume
Combined Lungs

0.9672 % / 0.027 L
40.3222 % / 1.1236 |
38.0729 9% / 1.0609 L
13.4598 % / 0.3751 L

7.1778% /0.2 L

2.7866 L
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Xem giup toi di qua khong ?

: 12/11/2024 - 5% Acquisition Date: 12/06/2024
: 14:39:49 Acquisition Time: 16:46:46




Nov 12 2024

Range values Right Lung

Left Lung Total Lung Volume Right Lung LeftLung

Total Lung Volume
Left Lung

Right Lung Combined Lungs Right Lung LeftLung
[-1024

71 9
e 46052 % 47588 % 46791 % /014591 0.731 %
[o77

Combined Lungs

05167 % 06311%/00172L

810617 80486 % 80.7847 %
-703|

[‘;zif 9228 % 119811 %
[-368/ : S :

-100[ 922 % 1.9259 % 9239 % /0.06 22547 % 3423% /0064 L
[-100/ "8 " e 0% /009

100[ 08882 % 08482 % 0869 %/00271L 11517 %

25187L 778869 %

11.7433% /03661 L 179757

°

18.6362% /0.5088 L

1.1482 % 11501 %/00314L
Total 1.6175L 1.5002L 3.1178L

1.4575L 1.2729L

2.7304 L



n |mb|o LUNG DENSITY ANALYSIS

INSPIRATION ASSESSMENT

wame: Larry Doe sex: Male stupypaTE: January 15, 2009

PATIENTID: 12881 poe: September 7, 1945 REPORT DATE: April 9, 2021

MANUFACTURER: GE MEDICAL SYSTEMS MODEL: LightSpeed1é STATION NAME: tct2

KERMEL: BONE SLICE THICKNESS: 0.62 TUBE CURRENT AVG (%), KVP: 400 ( £3]) mA, 120 kv

RESULTS

05
0.375
g
'15 0.25
e
a
0.125
o
=1000; =00 800 =700 600 =500
-F70
Hounsfield Unit
CT SCAN ANALYSIS LUNG DENSITY DISTRIBUTION
ASSESSMENT KEY
. LOW DENSITY AREA
SUMMARY BY LUNG LOBES LUNG VOLUME BY LOBES
EREREIVLIVN cF7 LUNG | RIGHT LUNG Inspiration

RIGHT LUNG

TAL LUNG 3.46L
Upper Lobe 14 % 41 % Upper Lobe 1.6L 2.3L
Middle Lobe N/A 12 % Middle Lobe N/A 0.3L
Lower Lobe 5% 6% Lower Labe 1.0L 0.9L

Total Lung: 22 % Total Lung: 6.2 L

with FILTERING OFF




WHY IS FUNCTIONAL ANALYSIS IMPORTANT?

Standard Clinical Assessment

SUBJECT A SUBJECT B SUBJECT C

GOLD

FEV1,,

Functional LDA

Normal

. Functional

(air-trapping)

Persistent
(indic. of emphysema)

SUBJECT D

LUNG DENSITY ANALYSIS™
FUNCTIONAL ASSESSMENT

nlmblo

name Larry Doe sex: Male stupy pate: January 15, 2009
PATIENTID: 12881 pos: September 7, 1945 REPORT DATE: April 9, 2021

MANUFACTURER: GE MEDICAL SYSTEMS MODEL: LightSpeed16
KERNEL: BONE SLICE THICKNESS: 0.62

STATION NAME: tct2
TUBE CURRENT AVG (%), KVP: 400 (£83) mA, 120 kv

CORONAL SLICE SAGITTAL SLICE - LEFT MIDLINE

a,

#ig
| S

AXIAL SLICE - LOWER THIRD

AXIAL SLICE - UPPER THIRD AXIAL SLICE - MIDDLE THIRD

SUMMARY BY LUNG LOBES

%
0
otal Upper | Middle | Lowe: otal Uppe Middle | Lowe

Normal 5541 (651581 N/A |80=1(49 13722562752

=

=

-

- 24% Functional| 24 +2 (2441|2742 N/A |1541(24+2{26+2|314+1]|18+2
=

=

Persistent| 14 41 6L1 | 84 N/A 1£0|204£1|28£2( 641 | 2410

NORMAL Vol (L) TOTAL LUNG LEFT LUNG RIGHT LUNG
v d Inspiration 6.2 2.6 3.6
Expiration 3.9 1.6 2.3

FUNCTIONAL LOW DENSITY AREA
4 *THE RANGES PROVIDED WITH THE LDA RESULTS ARE AN INDICATION OF THE ACCURALY OF REGISTRATION (SEE USER MANUAL FOR
MORE INFORMATION). THIS DOES NOT ACCOUNT FOR ADOITIONAL SOURCES OF VARIATION SUCH AS SLICE THICKNESS, IMAGE NOISE,

SCANNER CALIERATION OR RESPIRATORY PHASE

VALUES ON FUNCTIONAL ASSESSMENT REPORT ARE CALCULATED BASED ON THE EXPIRATORY IMAGE. VALUES MAY DIFFER FROM
INSPIRATION ASSESSMENT REPORT AS THE PERSISTENT LOW DENSITY AREA REPRESENTS VOXELS WHICH ARE LOW ON BOTH
INSPIRATION AND EXPIRATION AND THE PERCENTAGES ARE CALCULATED BASED ON THE EXPIRATORY IMAGES.

l PERSISTENT LOW DENSITY AREA

© Analysis was run with FILTERING OFF
BONE is an edge-enhancing kernel, which is NOT recommended for mbio LDA

User manual for Lung Density Analysis v310 can be found at ht

Page 1 of 1 for Report Qec1 3641 Be F



Normal (a.)
Ground Glass (b.)
Reticular (c.)

Honeycomb (d.)

Hyperlucent (e.)

Texture la gi ?

d. e.

Volumes of interest (VOI’s) analyzed around a central voxel

Normal Ground Glass Reticular Honeycomb Hyperlucent

Jankharia, Lung India. 2021 Mar-Apr; 38(2): 161-167



Quantitative
analysis of
CALIPER

Maldonado. European Respiratory Journal 2014 43: 204-212; DOI: 10.1183/09031936.00071812



u] imbio LUNG TEXTURE ANALYSIS

. name: rgPtUap27skiSHkSJ7 sex: Female sTuoy pate: April 23, 2021
A rgp tua p - 7Skl5HkSJ 7 PATIENTID: NBw3TAWCP4J pos: Unknown RepoRT DATE: October 8, 2021
nB\M 3TA\MCP4J MANUFACTURER: SIEMENS KERNEL: B50f SLICE THICKNESS: 1.0 TUBE CURRENT AVG KVP: 459 mA, 100 kV
F
UNIVERSITY MEDICAL CENTER - CT64 e RenaeTn MR e
TE210423-0186 wll
Thorax”~01_Thorax_Plain (Adult) v
LTA RGB v2.1 ‘ ] !
Imbio, CT Lung Texture Analysis rull
s 0
'0..‘. —— -"“i: RL! .

0% 20% 40% 60% 80% 100%
Lung Core (Central)
LU

LM

LL m

RU

TEXTURES
[l HvPeruceNT [l RETICULAR
GROUND GLASS  [Jl] HONEYCOMB

RM

RL| |

0% 20% 40% 60% 80% 100%

SUMMARY Vol. (L) Hyperlucent  Ground Glass Reticular Honeycombing PVV (cm3)
TOTAL LUNG: 2.8L 0% 18% 2% 0% 101
Left Lung: 1.2L 0% 20% 2% 0% 46
Left Upper LU 1% 2% 0% 0% 9
Left Middle LM 0% 8% 1% 0% 14
Left Lower LL 0% 52 % 4 % 0% 23
Right Lung: 1.6L 0% 17 % 2% 0% 55
Right Upper RU 1% 1% 0% 0% 12
Right Middle RM 1% 9% 1% 0% 21
Right Lower RL 0% 49 % 4% 1% 21

O Rind= Peripheral 50% of lung volume. Core = Central 50% of lung volume. PVV = Pulmonary Vessel Volume.

ADDITIONAL
INFORMATION

© Uuser manual for Lung Texture Analysis 2.1 can be found at https://www.imbio.com/support-documentation.
Page 1 of 1 for Report Oxca8d40a3




n imbio LUNG TEXTURE ANALYSIS

name: rgPtUap27skiSHkSJ7 sex: Female stuoy pate: April 23, 2021

PATIENTID: NBW3TAWCP4J pos: Unknown RrePORT DATE: October 8, 2021

Im: 227/328 : : : : rgPtUap27skiSHkS37

. MANUFACTURER: SIEMENS KERNEL: B50f SLICE THICKNESS: 1.0 TUBE CURRENT AVG KVP: 459 mA, 100 kV
Se: 820 : : : ; ) : NBw3TAWCP4)
; ; : : 3 : : : F bbb LT (Ferperal
... ........ ........ AR SR ........ L-:JNI-VERSI;TY‘MED{CAL 'CENTER -- CT64 w]
! ; ' ' ' : . TE210423-0186 L:|
Thorax”~01_Thorax_Plain (Adult) 3 : =
LTA RGB v2:.1 g R
el e a1 :
exture Analysis T RL
. iy . . .‘" Frahe (,' a 0% 20% 40% 60% 80% 100%
s N . . pet It i) Lung Core (Central)
. h : .
SP M
*"%L LL
RU
TEXTURES o
. HYPERLUCENT RETICULAR

RL |
GRouND GLASS [l HONEYCOMB

0% 20% 40% 60% 80% 100%

SUMMARY Vol. (L) Hyperlucent  Ground Glass Reticular Honeycombing PVV (cm?3)
TOTAL LUNG: 28L 0% 18% 2% 0% 101
Left Lung: 1.2L 0% 20 % 2% 0% 46
Left Upper LU 1% 2% 0% 0% 9
Left Middle LM 0% 8 % 1% 0% 14
Left Lower LL 0% 52% 4% 0% 23
Right Lung: 1.6L 0% 17 % 2% 0% 55
Right Upper RU 1% 1% 0% 0% 12
Right Middle RM 1% 9 % 1% 0% 21
Right Lower RL 0% 49 % 4% 1% 21

O Rind= Peripheral 50% of lung volume. Core = Central 50% of lung volume. PVV = Pulmonary Vessel Volume.

ADDITIONAL
INFORMATION

o User manual for Lung Texture Analysis 2.1 can be found at https://www.imbio.com/support-documentation.
Page 1 of 1 for Report Oxca8d40a3




Deep Iearn | N g RELU RELU| RELU RELU|  RELU RELU
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Machine Learning

non-IPF

IPF

Deep
Learning

INPUT DEEP LEARNING OUTPUT

https://cs231n.github.io/convolutional-networks/



DL- Systematic Objective Fibrotic Lung Disease Analysis Algorithm (SOFIA)

Piém SOFIA dy doan UIP |a 0.9963 Ban do ndi troi

Felder. ERJ Open Research 2023 9: 00145-2023; DOI: 10.1183/23120541.00145-2023



DL- Data-driven texture analysis (DTA)

N 66t, IPF

33% fibrosis (b)

39% sau mot nam theo
doi (d)

Felder. ERJ Open Research 2023 9: 00145-2023; DOI: 10.1183/23120541.00145-2023



Han che

» PO chinh xac phu thudc chat lwong hinh anh
« Can sw diéu chinh t chuyén gia

» Thiéu tinh ddng nhat gitra cac phan mém

» Kha nang tong quat hda han ché

 Chi phi cao

* Yéu cau ky thuat cao




Lwu y gi khi str dung ?

D liéu dau vao: ma tran, FOV, do day lat recon, kernel,
Increment, ...

» Chat lwgng hinh anh
« Chuén gitra cac lan chup
» Review b&i bs chuyén dung (kiém tra chéo)



Hwong di nao cho twong lai ?

- Data chat lwong cao

* Open-source datasets: Open Source Imaging
Consortium (OSIC; www.osiclild.org)

 Da nganh phoi hop

* Tich hgp ML/DL v&i pathogenetics va ca thé héa trong
quan ly va diéu tri



http://www.osicild.org/

Két luan

« Phan mém dinh lwong phoi co thé hivu ich trong chan doan

va theo doi

» Gia tri va han ché nhat dinh “can biét rd minh dang st dung

cai gi va cach thirc hoat déng cua néd”

 Teamwork 1a yéu t6 cot 164
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