Enterprise Medical Imaging in Public
Health Facilities in Zambia: Towards a
Useful and Interoperable PACS
Platform

Lighton Phiri’ - Ernest Obbie Zulu?

DatalLab Research Group, University of Zambia, ZAMBIA
2Adult Hospital, University Teaching Hospitals, ZAMBIA

2"d Southern Africa Regional Hub Workshop (BETTEReHEALTH 2022)
July 19-20, 2022 | Salima, Malawi



About The DataLab Research Group
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. I h e D a t a L a b r e s e a r c h r o u With the proliferation of data, the field of Data Mining has gained rapid popularity. Data Mining focuses on the discovery of patterns in
large datasets by making use of statistical and machine learning techniques

Our current focus involves leveraging machine learning techniques to facilitate efficient and effective delivery of services in the health

t T h U e M t f Z b e M and educational domains-—--two areas that are of significance in the so-called developing world.
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Digital Libraries

. .
O D a t a M I n I n g The field of Digital Libraries (DLs) generally involves the study of digital collections of information and corresponding network-based

services used to retrieve data from the collections. DLs are in effect information systems that are used to persistently store digital
objects, manage the digital objects and, facilitate access to digital objects.
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O D Ig I ta I L I b ra rl e S Our focus in the field of DLs, as a research group, mostly involves experimenting with techniques that can potentially facilitate efficient

and effective access to digital objects stored in DLs.
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Digital Health Conference

@ Tanda HOME ABOUT US SERVICES AU CONTACT

Important Dates:

Submission Deadline (last call): 15 July 20272

Notification to Authors (last call): 22

Final Camera-Ready Submission: 5 August 2022

Conference: 10 -12 September 2022

https://www.moh.gov.zm/?page_id=1800
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Introduction: eHealth Strategy (2017-2021)

e eHealth Strategy
o Vision: Quality, timely, secure and eHealth
accessible Health information
through an integrated national
o Mission: promote effective and
efficient delivery of Health to all
Zambians using ICTs
e Draft Digital Health Strategy still

work in progress

Governance Structure

Health Information Systems
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Strategic Plan

“Health Strategy 2017-2021 "
Ministry of Health, Republic of Zambia
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Introduction: Health Sector in Zambia

e ~2815 health facilities
o Government of the
Republic of Zambia (GRZ),
Military,
Non-Governmental
Organisations (NGO) and
Private

“Enterprise Medical Imaging in the
Global South: Challenges and

Opportunities”
Ernest Obbie Zulu and Lighton Phiri
(IST-Africa 2022)
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o Military
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Introduction: Health Sector in Zambia

Facility Types

e Our work focused on GRZ O Hospital - Level 1

O Hospital - Level 2

health facilities & Hospital - Level 3
o 151 facilities classified as
Level 1, 2 or 3 Hospitals ]
e Only 9 GRZ Radiologists, o

operating in five facilities e

“Enterprise Medical Imaging in the
Global South: Challenges and
Opportunities”

Ernest Obbie Zulu and Lighton Phiri ]
(IST-Africa 2022) hu‘I)?;;datalab.unza.zmlbibcitelreference137
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Radiological Workflows
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Baseline Studies: Radiological Workflows in
Public Health Facilities in Zambia (1/3)

2019 Radiology Annual Returns at UTH-Adult Hospital

B Computed Tomography

Qtr1 Contrast Aided X-Ray

Dexa Scan
Qtr2

Nuclear Medicine

Qtr3 | Paediatrics X-Ray

Plain Film X-Ray

Qtr4

Ultrasound

0% 25% 50% 75% 100% Vascular Catheterisation

“Enterprise Medical Imaging in the Global South: Challenges and Opportunities”

Ernest Obbie Zulu and Lighton Phiri (IST-Africa 2022)
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Baseline Studies: Radiological Workflows in
Public Health Facilities in Zambia (2/3)

How Does Your Facility Store Medical Images? (N=85)

Not Stored/Given
Back to Client

Specialised
computerised
image storage

Not Stored/Given
Back to Client,
Physical

Office or Personal
Computer
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Number of Respondents

40

July 19-20, 2022

2"d Ssouthern Africa Regional Hub Workshop (BETTEReHEALTH 2022)

10/28



Baseline Studies: Radiological Workflows in
Public Health Facilities in Zambia (3/3)

How Does Your Facility Store Image Reports? (N=85)

Not Stored/Given

Back to Client g

Physical
Storeroom

Not Applicable

Not Stored/Given
Back to Client,
Physical

0 10 20 30 40

Number of Respondents
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Radiological Workflows Using Enterprise
Medical Imaging Strategies

https://wiki.ihe.net
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Ongoing Work: Towards a Useful and
Interoperable PACS Platform

Order Scheduling Image Acquisition

https://wiki.ihe.net
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Ongoing Work: PACS Platforms Store,
Manage and Facilitate Access to Images

i UTH RADIOLOGY MI0.5 TIs0.9 3Sp IHADREoG

Study ID;

30/07/21 15:57:50 ADM 238 Adult Acq. 30 Jul 2021
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Ongoing Work: Current Organisation of
Medical Images (1/2)

e Inefficient image organisation
e Example: Optical discs
originate from University

Teaching Hospitals (UTHS)
o COVID-19 studies

ligh

-max-dept

1.7M ./Microsoft.VC80.CRT
2.3M ./Microsoft.vC80.MFC
12M ./DICOM

36M

lighto ghtonphirti

LS
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Ongoing Work: Current Organisation of
Medical Images (2/2)

lightonphiri@lightonphiri-Lenovo-ideapad-320-15IKB:~

e Inefficient image |isc-uth22-medical_imaging/uth_drives/transcend_4tb/u
. . pth=1
organisation 3.26 ./2020_JUL
. . 180M ./2021 SEP
e Some medical images | NI IIE

9.86 .
are stored on external | i PN O Tt 1 T

. isc-uth22-medical imaging/uth drives/transcend 4tbh/u
hard drives Sl il =

lightonphiri@lightonphiri-Lenovo-ideapad-320-15IKB:~,

o Medical images are isc-uth22-medical_imaging/uth_drives/transcend_4tb/u’
. o X
stored and organised [
on generic filesystem L GM135425
i i . L9KECUGM
in hierarchical folder LOKECUGO
L9KECUGQ
structures Foseeuo

L9KFC10U
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Ongoing Work: Current Organisation of
Medical Images (2/2)

e Some medical images
are stored on external

hard drives

o Medical images are
stored and organised
on generic filesystem
in hierarchical folder
structures

lightonphiri@lightonphiri-Lenovo-ideapad-320-15IKB:~

|isc-uth22-medical_imaging/uth_drives/transcend_4tb/u
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Ongoing Work: Standards-Based,
Interoperable & Useful PACS Platforms (1/2)

= DICQQgIe dicoogle
Q Search
#f Management
Indexer
i About

Patient ID ~  Patient Name Sex #Studies

UUU MULENGA

EEEEEEEEEEEEEEEE

BBBBBBBBBBBBBBBBBBBBBB

2284/21 MULENGA”DORIS

028671/21 KANYAMPA*MULENGA

e Standards-based platforms using international standards

e Interoperable with other systems used in health facilities

e Useful to key stakeholders involved in radiological
workshops: Physicians, Radiographers and Radiologists
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Ongoing Work: Standards-Based,
Interoperable & Useful PACS Platforms (2/2)

= Di cRAg le dicoogle
Q Search

Advanced

) Patient
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Ongoing Work: Standards-Based,
Interoperable & Useful PACS Platforms (2/2)

= Dic@eagle

Q Search

dicoogle

&% Management
Indexer
i About

Patient ID ~  Patient Name Sex #Studies
UUU MULENGA (o} 1
EM  MULENGA”EVELYN (o] 1

238 BONWELL*MULENGA M/32

e Patient

Date Description Institution

20210730 UTH RADIOLOGY
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Ongoing Work: Standards-Based,
Interoperable & Useful PACS Platforms (2/2)

= Diceegle
Q Search
%% Management
Indexer Mulenga
S #Studies
9 1
9 1

i About
Patient ID ~  Patient Name
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EM  MULENGA*EVELYN

238 BONWELL*MULENGA M/32

o Study
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Ongoing Work: Standards-Based,
Interoperable & Useful PACS Platforms (2/2)

Diceegle

Search

dicoogle

Advanced

Mulengd Q Search

&% Management
Indexer

o Study

File Name SOPInstanceUID

L7UG2P50 1.2.840.113619.2.426.84106525733.1627653347.128
L7UG2P4U 1.2.840.113619.2.426.84106525733.1627653299.127

L7UG2P52 1.2.840.113619.2.426.84106525733.1627653480.129

o Patient o Study

Series Number Modality

1 Us
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Ongoing Work: Standards-Based,
Interoperable & Useful PACS Platforms (2/2)

= Dic@eagle
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Conclusion and Future Work

e PACS platform anticipated to facilitate effective storage,
management and access of medical images

e PACS platform design can potentially be standards-based to
facilitate interoperability with current HMS

e Current and future work

Requirements elicitation to design a useful PACS platform
Usefulness and usability evaluation of PACS platform
Design and implementation of RIS platform

Feasibility of using artificial intelligence for semi-automated
interpretation of common pathologies

o Interactions with key stakeholders: Ministry and Infratel
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Q & A Session

e Comments, concerns and complaints?
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