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Warner Vog @ lsd)E%ﬁ Eﬁr https://www.youtube.com/watch?v=UTRBVPvzt9w
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Explainable Intracranial Hemorrhage Detection for
Radiologist Workflow Prioritization

\Y
Intracranial hemorrhage, a severe medical condition occurring within the cranium, necessitates rapid and intensive ;‘ —g "R;
medical intervention. This condition contributes significantly to stroke cases, which rank as the fifth-leading cause
of death in the United States. Timely and accurate identification of the hemorrhage's location and type is
paramount for effective patient treatment. To address this urgent medical need, we explore the impact of l

integrating Al and machine learning in radiology workflows. By using computer vision models and explainable Al to

reprioritize worklists, we aim to enhance the efficiency and effectiveness of diagnosing intracranial hemorrhage. _“ —

This process promises to streamline patient care, reduce the time to diagnosis, and ultimately improve patient T —g HIJ MIE
outcomes in clinical settings.

Worklist Prioritization Steps: Detection and classification of acute intracranial hemorrhage l

Data Extraction
and

Pre-processing :E;-‘) bﬁﬁﬁ

Problem Inbut Data - Model
Definition - Me dFi)caI Images Development, Model Model
Hemorrhage 9 Testing and Explainability Deployment
7 (CT Scan) s
Detection Validation

Detection of Hemorrhage
Exploration & 8
i TR

N Model Output,
Wetl’n':\:r‘f’gg:m" Prioritization, &
Notification

Clinician/Radiologist

aws
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DICOM

DICOM (Digital Imaging and Communications in Medicine) (FERBEFREIRSIRERMNEE U T, HEREVE
%ﬂbg Eﬁtl . A A=Y DOETRY ND—DZ N UIRIBHRRDIZH(IC. T—FITA v b&ETT
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YT EHTES,

& DICOM

Digital Imaging and Communications in Medicine
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e i 74-LESB {VR O RE
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AWS HealthImaging®

DICOMA 7 DfEEFR
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EHkAE

DICOM P10T7A4—<w b (J\AF V) ZFHHIMD. #ESb=NIZISONCERY D, XF1— FEDICOMTERD
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EotwL
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Ta-nkE

DICOMObject
MetaElementGroupLength
FileMetalnformationVersion
MediaStorageSOPClassUID
MediaStorageSOPInstanceUID
TransferSyntaxUiD
ImplementationClassUID
Unknown
SpecificCharacterset

value
value

> ImageType
SOPClassUID
SOPInstanceUID
StudyDate
ContentDate
StudyTime
ContentTime
AccessionNumber
Modality
Manufacturer
ReferringPhysiciansName
Unknown
PatientsName
PatientiD
PatientsBirthDate
PatientsSex
Unknown
CountsAccumulated
ActualFrameDuration
Scanvelocity
ScanLength
Unknown
StudyinstanceUiD
SeriesinstanceUID

I

0008,0000
0008,0005

0008,0008
0008,0016
0008,0018
0008,0020
0008,0023
0008,00:
0008,00:
0008,0050
0008,0060
0008,0070
0008,0090
0010,0000
0010,0010
0010,0020
0010,0030
0010,0040
0018,0000
0018,0070
00181242
0018,1300
00181302
0020,0000
0020,000d
0020,000¢

1.2.392.200036.8120.100.19950504.1144124.2001001001
1.2.840.10008.1.2
0x46010000

1S0 2022 IR 87
ORIGINALPRIMARY\WHOLE BODY
1.2.840.10008.5.1.4.1.1.20
1.2.392.200036.8120.100.19950504.1144124.2001001001
19950504

19950504

144124.000000

144124.000000

00000001

NM

JIRA

SHIROGANE~HIDEO=Fi

QX6£000000

000001
19950504

F
0x32000000
0

2404000
4
12380
0x8C000000
00036.8120.100.19950504.1144124.2001
2.200036.8120.100.19950504.1144124.2001001

ZiRYT D

[T #5 : 526KB

"SchemaVersion": "1.0",
196f00893913769cdd5dbf45b3b994ae",
'c865¢7b443bb25e629098e82{02bbe23",

BX S

:"000001",
"PatientName' T SLIBLIVAAVA SUK O eSS 2 A ]
}
)/
"Study": {
"DICOM": {
"StudyTime": "144124",
"ReferringPhysicianName": "SHIROGANEAHIDEO=H £A%1ff= U 2 H'ar0 TH",
"StudyID": "1",
"StudyDate": "19950504",
"AccessionNumb '00000001",
"StudylnstanceUID": "1.2.392.200036.8120.100.19950504.1144124.2001"
b
"Series": {
"'1.2.392.200036.8120.100.19950504.1144124.200100
"DICOM": {
"SeriesNumbet
.2.392.200036.8120.100.19950504.1144124.2001",

"SeriesInstanceUID": "1.2.392.200036.8120.100.19950504.1144124.2001001"
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DICOM support for AWS HealthImaging

Specific Character Sets

HT5<DICOMTEZRN CL\DFFEXFESDIHE
HENRFINTHR— bENTLD

Transfer Syntax

AWS HealthImaging CTARICHR— &N TL\DER
EIE(FATDESD

1.2.840.10008.1.2

Implicit VR Endian: Default Transfer Syntax for

DICOM Default repertoire none [ISO 646]
1.2.840.10008.1.2.1 Explicit VR Little Endian Latin alphabet No. 1 ISO_IR 100 [ISO IR 100]
1.2.840.10008.1.2.1.99 Deflated Explicit VR Little Endian [ISO/IEC 8859-1]
1.2.840.10008.1.2.2 Explicit VR Big Endian Cyrillic ISO_IR 144 [ISO IR 144]
[ISO/IEC 8859-5]
1.2.840.10008.1.2.4.50 JPEG Baseline (Process 1): Default Transfer -
Syntax for Lossy JPEG 8-bit Image Compression Arabic ISO_IR 127 [ISO IR 127]
) [ISO/IEC 8859-6]
1.2.840.10008.1.2.4.51 JPEG Baseline (Processes 2 & 4): Default Transfer
Syntax for Lossy JPEG 12-bit Image Compression Greek ISO_IR 126 [ISO IR 126]
(Process 4 only) [ISO/IEC 8859-7]
1.2.840.10008.1.2.4.70 JPEG Lossless, Nonhierarchical, First- Order Hebrew ISO_IR 138 [ISO IR 138]
Prediction (Processes 14 [Selection Value 1]): [ISO/IEC 8859-8]
Default Transfer Syntax for Lossless JPEG Image Unicode in UTF-8 ISO_IR 192 [1SO IR 192]

Compression

1.2.840.10008.1.2.4.80 JPEG-LS Lossless Image Compression Default repertoire ISO 2022 1R 6 IS0 2022 | [ISO 646]
1.2.840.10008.1.2.4.81 JPEG-LS Lossy (Near-Lossless) Image Japanese ISO 2022 1R 13 ISO 2022 [JIS X 0201]:
Compression Katakana
1.2.840.10008.1.2.4.90 JPEG 2000 Image Compression (Lossless Only) Japanese ISO 2022 IR 87 ISO 2022 [JIS X 0208]:
Ko
1.2.840.10008.1.2.4.91 JPEG 2000 Image Compression —
Korean ISO 2022 IR 149 ISO 2022 [KS X 1001]:

1.2.840.10008.1.2.5

RLE Lossless

Hangul and Hanja
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Home

Data Stores
Search
Metadata

Image Viewer

Settings

Amazon HeathLake Imaging [4
AWS Amplify [4

Cornerstone)S [4

HT)2K [2

AWS Healthlmaging Sample Viewer

Home Image Viewer
Image Viewer
Select a data store and specify and ImageSet ID or use the search feature.
Load: Default v
AP (1 instance) v @ Automatically Display First Series

Frames Loaded Current Frame Load Time(ms) Loaded Data
1 1 5125 4.58 MB

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved

(1) & hiroykub@amazon.co.jp ¥

®

Load ImageSet

1.2.840.113564.3.1.2.149.98.80.58.20041008160233013120

Decompressed Data
10.2 MB
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https://www.youtube.com/watch?v=JHW8ZSYXsXU

Vertex Pharmgceuticals¢§®¥ﬁ¥élﬁ%®
2 b DSBS It Image segmentation

t C
DS Waw 2080424
« Process of partitioning an image Voo 500 0% '
into segments § 5:.»@;5’ AL
: . « Identify areas of interest for TR TN
Running experiments at scale analysis L L | *
| . !,‘ »

« Test combinations of
experimental conditions

s
3 ek
:g@o‘ﬁ%’ ggaaa 3

e

« Capture images from
microscopes to measure impact

aws ©2023, Amazon Web Services, Inc. or It affliates. Al rights reserved.
~

« Can generate thousands of
images from each experiment

l Image segmentation workflow
@ @ = [ =——]
= @ ® ® Al= E
AWS
e Invent s — E C—= C—=)
N—" Train ML model via \ equest segmentation of
manual labeling images in experiment 123
AWS re:Invent 2023 - Scale interactive data analysis with Step Functions Distributed Map (AP1310) Re"ieveex;‘;':f;‘e of Inewnsist maopeosied
aWS iV_Vj, ©2023, Amazon Web Services, Inc. o s afflistes. Al rights reserved.

N © 2024, Amazon Web Services, Inc. or its affiliates.
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Initial architecture

« Scientists interact via web .
application

- Segmentation job submitted using |
experiment ID : Task server fleet E

« Task servers apply segmentation
model to all images in experiment, 2 >0 <0 ==
U

all COlor Channels sers User Web server  Task queue E

interface

Image Database Cache
storage

aws_, © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS Step Functions a

aW% Services v Resource Groups v % [l Customer Account v N.Virginia v Support v
= @ Thanks for trying the preview! Please leave feedback so we can improve it. Leave feedback ®

Ste p FU n Ctl ons %1%% L/ t*ﬁgﬁ a_ 5 Step Functions workflow designer (Preview) anee
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THUHEND - REMLIZDT
=FET, =

End

@ Feedback (@ English (US) © 2008 - 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved Privacy Policy ~ Terms of Use

AWS STEP FUNCTIONS WORKFLOW STUDIO

aws
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AWS Step Functions Distributed Map®#87T
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AWS Step
Functions
workflow
) .
' S3 bucket ' AWS Lambda
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Sewerless redeS|gn ! BE AWS Step Functions workflow
Generate im-g- list function
Foundations 28
= Web app to AWS Fargate pa Qe» ._> [ > 1 oﬁ\ :
\ Av\ '
» Experiment images to Amazon S3 = Ve | Al e Ao |

i Image segmentation worker fun

= Cache to Amazon ElastiCache

Aggregate re nlul inction

= Step Functions Distributed Map ﬁ &

for segmentation AmazonS3  Amazon
image storage  ElastiCache

Batch segmentation
= Orchestrated by Step Functions

= Results written to existing database

for compatibility F @

Database
aws
~

re'|INvent

aws
N1

AWS re:Invent 2023 - Scale interactive data analysis with Step Functions Distributed Map (AP1310)

3.

4

{
1

Use Distributed Map when you have

Code to process a single object

aws ©2025, Amazon Web Services, nc. o ts affliates. All ights reserved.
~

Many, many objects to process

E.

aws
~—

interactive data analysis with Step Functions Distributed Map (API1310)

Single ObjectDIZHDUIRZEL T TRIT—ILT D
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Clinician
Patient

Clinician
Clinician
Patient
Patient

Clinician

Patient

Clinician
Clinician
Patient
Patient

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserV(Eéj
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@ Skip small talk

So, what brings you to see me today?

~N

Uh, I've noticed this hard lump behind

my knee and I'm not sure what
caused it, but it's not going away.

Okay.
Is there any pain in the lump?
Uh, no. No pain.

But | can feel it back there when |
move.

Okay. So, a painless hard
subcutaneous mass in the popliteal
fossa. How long have you had this
lump?

Oh, | noticed it about three months
ago.

Okay.

Do you play sports?

Yeah.

| play soccer a few times a week. Uh

yeah. | try to play baseball a couple of

times a month if | can.

Chief Complaint:
» Hard lump behind the knee
History of Present Illness:

 The patient is seen today for a hard lump
behind their knee.

* The patient is not sure what caused the
lump, but it has not gone away since they
first noticed it 3 months ago.

 They can feel the lump when they move,
and deny any pain. Regular activities
include playing soccer a few times a week
and baseball a couple times a month.

Assessment:
* Baker's cyst
Plan for the condition of Baker's cyst:
* Apply ice to the knee and avoid strenuous
activity.

* Use a compression wrap on the knee to
help reduce swelling and to elevate the
knee during rest.

« If the issue persists, a Cortisone injection
will be considered to prevent further fluid
accumulation

A RATL DIEER



AWS HealthScribeTE

aWws
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Amazon Web Services

AWS HealthScribe Home

Conversations

New Conversation

Generate Audio

Settings

AWS HealthScribe [4
AWS for Health [4
Amazon Web Services [4

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved

Demo-Knee

Remove [] Small Talk (4%) (] Silences (35%)

Transcript

Clinician

Patient

Clinician

Patient

Clinician

Patient

Clinician

Patient

Clinician

Patient

Good afternoon, Benjamin.
I'm doctor Donald Keene.

Good afternoon, doctor.

Ok.

Um, before we get started, | just have questions.
Can you please confirm your date of birth for me?
March 8,

28 2002.

Great.
Thanks Benjamin.
So what brings you to see me today?

Oh, |, I've noticed this hard lump behind my knee and I'm not
sure what caused it, but it's not going away.

Ok.
Is there any pain in the lump?

Uh, no pain, but | can feel it back there when | move.

Ok.
So a painless hard subcutaneous mass in the popliteal fossa.
How long have you had this

lump?
Oh, well, | noticed it around three months ago.

BuilderSpace [4 ) & Hiroyuki Kubota Vv

C Download V¥ ) ( View Output JSON ) Exit Conversation

Insights

Summarizations

History Of Present lliness

The patient is seen today for a follow-up on a hard lump behind their knee.
The patient has noticed the lump for about three months.
The patient is not sure what caused the lump.

The patient denies any pain in the lump, but they can feel it when they
move.

The patient has a mild peanut allergy.
The patient is not taking any medications.
The patient has never touched alcohol or smoke.

Reason For Visit
Baker cyst.

Assessment
X

Baker cyst Audio Controls

Plan Cb)(')ch‘)(d)



https://github.com/aws-samples/aws-healthscribe-demo
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