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Requirements for the Use of Digital Images as an Alternative to Direct Microscopy

The National Pathology Accreditation Advisory Council (NPAAC) was established in 1979
to advise the Australian, state and territory governments on matters relating to the
accreditation of pathology laboratories. A key role of NPAAC is to develop and maintain
pathology quality standards for accreditation. NPAAC also advises on pathology
accreditation policy initiatives and initiates and promotes education programs about quality
in the provision of pathology services.
Publications produced by NPAAC are issued as accreditation materials to provide guidance
to medical pathology laboratories and accrediting agencies about minimum standards
considered acceptable for good laboratory practice.
Failure to meet these minimum standards may pose a potential risk to public health and
patient safety.
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Scope
The Requirements for Digital Images as an Alternative to Direct Microscopy (First Edition
2021) is a Tier 4 NPAAC document and must be read in conjunction with the Tier 2
document Requirements for Medical Pathology Services. The latter is the overarching
document broadly outlining standards for good medical pathology practice where the primary
consideration is patient welfare, and where the needs and expectations of patients, laboratory
staff and referrers (both for pathology requests and inter-laboratory referrals) are safely and
satisfactorily met in a timely manner.
These Requirements set out the minimum best practice for the accreditation of laboratories
using digital technology for primary morphological diagnosis and second opinions. This
primarily concerns the use of whole slide imaging but also encompasses use of telepathology
where digital cameras, operated manually or remotely, transmit images.
The Requirements cover the use of digital microscopy in anatomical pathology,
cytopathology, haematology morphology and microscopy in microbiology. There are
considerable similarities between all of these specimen types and the Standards are directed
to all of these disciplines.
Quality Assurance materials should comply with these accreditation requirements for digital
technology as these should replicate the diagnostic setting as closely as possible.
These standards do not address areas where the original image is already in digital form such
as electron microscopy and cytogenetics or the use of these technologies in education or
examination environments.
The document also does not include clinical images or macroscopic images of surgical
specimens or microbiological plates where there are existing jurisdictional and Retention
Requirements. *
It is recognised that in addition to image analysis, which is already in widespread use, the
emerging technologies of artificial intelligence and machine learning, which depend on
digital image acquisition, will also have a significant future impact on pathology. While this
is beyond the scope of this current document, these technologies, and the issues they raise
will need to be addressed in future document revisions.

*

Requirements for the Retention of Laboratory Records and Diagnostic Materials
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Abbreviations
Abbreviation
AS
ISO
NPAAC
RCPA
QAP
LIS
WSI

Description
Australian Standard
International Organization for Standardization
National Pathology Accreditation Advisory Council
Royal College of Pathologists of Australasia
Quality Assurance Program
Laboratory Information System
Whole Slide Imaging
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Definitions
Term

Definition

Digital imaging

means acquisition of digital facsimile slides/ whole slide images from a
glass microscope slide.

Digital
pathology

means the conversion of a glass microscope slide containing processed
diagnostic tissue or cells into a digital image. It includes the acquisition,
management, interpretation, storage and use of such images for any
diagnostic assistance.

Digital
microscopy

means the interpretation and use of a digital whole slide image in the
same way that a glass slide is interpreted under a conventional analogue
microscope.

Electronic
device

means a device that enables access to or use of an electronic
communication service, remote computing service, or location
information service.

External quality
assurance

means a program in which multiple specimens are periodically sent to
laboratories for analysis and/or identification, in which each laboratory’s
results are compared with those of other laboratories in the group and/ or
with an assigned value, and reported to the participating laboratory and
others.
Such a program may also compare an individual’s results with those of
their peer group.

Image analysis

means the use of computational algorithms to make a quantitative
assessment of some aspect of a digital image

Method
validation

means the process of defining an analytical requirement and confirming
that the method under consideration has performance capabilities
consistent with that requirement.

Method
verification

means procedures to test to what extent the performance data obtained
by manufacturers during method validation can be reproduced in the
environments of end-users.

Quality
assurance

means part of quality management focussed on providing confidence
that quality requirements will be fulfilled.
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Term

Definition

Quality control

means operational techniques and activities that are used to fulfil
requirements for quality.

Requirements
for Medical
Pathology
Services

means the overarching document broadly outlining standards for good
medical pathology practice where the primary consideration is patient
welfare, and where the needs and expectations of patients, laboratory
staff and referrers (both for pathology requests and inter-laboratory
referrals) are safely and satisfactorily met in a timely manner.

Telepathology

means the process by which diagnostic pathology is performed on
transmitted digital slide images that are viewed at a distant site on a
display screen rather than by conventional light microscopy with glass
slides. Telepathology can be used for histopathology and cytopathology
specimens, blood films /bone marrow morphology,
immunofluorescence, and microbiological assessments of cultures.

Whole slide
imaging

means a digital image produced by scanning the content of a microscopy
slide at sufficiently high resolution that it is comparable with
examination by direct microscopy.
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Introduction
The Requirements for the Use of Digital Images as an Alternative to Direct Microscopy
(First Edition 2021) is a Tier 4 NPAAC document and together with the Requirements for
Medical Pathology Services, sets out the minimum best practice standards for the use of
digital pathology, in particular relating to anatomical pathology but also other morphological
disciplines such as haematology with regard to microscopic examination of peripheral blood
and bone marrow specimens and microscopy in microbiology.
The purpose of the document is to provide a framework whereby these technologies,
particularly whole slide imaging, can be introduced for microscopic diagnosis, not inhibiting
innovation while protecting patient safety.
The digital acquisition of microscopic images, particularly whole slide imaging (WSI), is a
rapidly developing technology which can offer, among other things:
1.
2.

A secure chain of custody of material.
Opportunities to enhance the capabilities of light microscopic examination of tissues
and cells. This has the potential to enhance the reproducibility and accuracy of
quantitative assessments of microscopic features (including computer-assisted
diagnosis).
3.
Enable better communication for consultation and second opinions, enhancing
patient access to specialist opinions, particularly for regional centres. This should
improve diagnosis and management of patients, no matter where they are located,
improving equity of access to health care.
4.
Allow pathology services to easily redistribute workloads across networks.
5.
Provide access of cases for review at Multi-Disciplinary Team Meetings (MDTs)
and the ability to participate in these meetings remotely.
6.
Enhance access to cases for teaching and research.
7.
Long term electronic storage of digital images without the deterioration/ fading
suffered by glass slides, and the reduced physical space required for electronic
storage compared with glass slide storage.
There are risks associated with this technological advance which need to be addressed:

1

1.

Conversion of previously analogue data to digital form for diagnosis and storage
presents additional risks to data security, including the risk of unauthorised access,
the risk of data being altered or deleted and the risk of data ransom (see S2.1).

2.

Production of slides for WSI requires additional quality steps in slide production and
scanning (see S3.3).

3.

While it has been established that diagnostic accuracy using digital pathology is
generally not inferior to light microscopy,1,2,3,4 there is a learning curve period where
diagnostic discrepancy and time inefficiency may occur (see Standard 1
Personnel).

4.

Very small objects such as bacteria, eosinophil and mast cell granules or material
defined by a particular colour such as amyloid may be difficult to discern due to
limits of resolution or colour fidelity (see Standard 1 Personnel).
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5.

There appears to be additional risk of error in cases assessing dysplasia or
identifying micro metastases (see Standard 1 Personnel).

6.

Detection of features requiring polarised light such as oxalate crystals and
birefringence in Congo red staining for amyloid is currently not possible (see
Standard 1 Personnel).

7.

While reporting of cases remote from the laboratory setting is possible using glass
slides, digitisation, and the ease of transmission of images greatly facilitates this.
Depending on the application of the technology the risk of professional isolation is
potentially increased and the impact on pathology supervision and training needs to
be considered (see Standard 3 Practice Requirements).

8.

There are also possible risks associated with the emergence of cross-border practice
and how this would need to be administered (see Standard 3 Practice
Requirements).

9.

The need for long term storage of the image used in diagnosis requires ongoing
access to files and risks related to technical obsolescence and for this reason, open
file formats are preferred (see S2.4).

10.

Proprietary formats may also lead to lack of interoperability of systems inhibiting
some of the benefits of WSI such as rapid external second opinions (see S2.4).

These Requirements are intended to serve as minimum Standards in the accreditation process
and have been developed with reference to current and proposed Australian regulations and
other standards from the International Organization for Standardization including:
AS ISO 15189 Medical laboratories – Requirements for quality and competence
ISO 12052 Health informatics- Digital imaging and communication in medicine
These Requirements should be read within the national pathology accreditation framework
including the current versions of the following NPAAC documents:
All Tier 2 and Tier 3A Documents
Tier 3B Documents
•
•

Requirements for the Retentions of Laboratory Records and Diagnostic Materials
Requirements for Information Communication and Reporting

In addition to these Standards, Laboratories must also comply with all relevant jurisdictional
legislation (including reporting requirements).
In each section of this document, points deemed important for practice are identified as either
‘Standards’ or ‘Commentaries’.
•

A Standard is the minimum requirement for a procedure, method, staffing resource or
facility that is required before a Laboratory can attain accreditation – Standards are
printed in bold type and prefaced with an ‘S’ (e.g. S2.2). The use of the word ‘must’ in
each Standard within this document indicates a mandatory requirement for pathology
practice.
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•

A Commentary is provided to give clarification to the Standards as well as to provide
examples and guidance on interpretation. Commentaries are prefaced with a ‘C’ (e.g.
C1.2) and are placed where they add the most value. Commentaries may be normative
or informative depending on both the content and the context of whether they are
associated with a Standard or not. Where a Commentary contains the word ‘must’ then
that commentary is considered to be normative. Note that when comments are
expanding on a Standard or referring to other legislation, they assume the same status
and importance as the Standards to which they are attached.

Please note that any Appendices attached to this document may be either normative or
informative and should be considered to be an integral part of this document.
Please note that all NPAAC documents can be accessed at www.health.gov.au/internet/main/publishing.nsf/Content/health-npaac-publication.htm
While this document is for use in the accreditation process, comments from users would be
appreciated and can be directed to:
The Secretary
NPAAC Secretariat
Diagnostic Imaging and Pathology Branch
Department of Health
GPO Box 9848 (MDP 851)
CANBERRA ACT 2601
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Phone:

+61 2 6289 4017

Email:
Website:

npaac@health.gov.au
www.health.gov.au/npaac
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1. Personnel
(Refer to Standard 2, Standard 4 and Standard 6 in Requirements for Medical
Pathology Services)
The use of a digital image in diagnosis in the morphological disciplines in pathology is not
new. For instance, it has formed the basis of the histopathology modules of the RCPA QAP
since 2008 and is used in electron microscopy and fluorescence in situ hybridisation.
However, extension of its use into routine diagnostic practice will require familiarity with
new workstations and software, more stringent requirements for sectioning or smear
preparation and the added steps involved in managing whole slide scanning.
Additional laboratory quality monitoring will need to be introduced. To ensure an effective
uninterrupted scanning process there will need to be feedback from WSI back to the cut up
bench to ensure that tissue blocks are small enough that there is no overhang of tissue on a
slide and also in slide production that ensures sections are full face, planar and with no
misaligned coverslips.
As discussed, apart from the circumstances mentioned previously, it has been established that
diagnostic accuracy using digital pathology is not inferior to light microscopy,1,2,3,4 however
there is a definite learning curve in accuracy, time efficiency and comfort in using digital
microscopy for diagnosis. Diagnostic discrepancy and time inefficiency may occur during
this transient initial learning curve.3 This requires specific training in the digital pathology
system and validation procedures for each pathologist and the scientific staff in the safety of a
risk-controlled period.
Following the transition phase, routine laboratory audit processes must also include review of
the glass slide against the WSI.5,6,7
The training, validation and audit processes are set out in detail within Appendix A.

Training and competency
S1.1

The laboratory must have staff that have undergone manufacturer-based
training in the digital system who can act as technical leads for the laboratory.
C1.1

S1.2

The competency of the technical lead must be maintained, reviewed, and
documented after every product update.

Laboratories must document training and competency assessment for staff
engaged at all levels in the process.

Transition
S1.3

Pathologists and technical staff must be trained in the use of the equipment.
C1.3(i)

For whole slide imaging the minimum competencies must include the
ability to troubleshoot problems with section or smear quality and slide
scanning, understanding the limitations of the digital system and when to
consider also examining the glass slide directly, an understanding of the
operation of the viewing system including navigation, annotation, storing

Requirements for the Use of Digital Images as an Alternative to Direct Microscopy

4

information, and the ability to remove identifying metadata for teaching
cases and interaction with the LIS.
C1.3(ii)

S1.4

For pathologists using whole slide imaging for routine diagnostic work, there
must be a documented validation process consisting of a program of
reconciliation of diagnoses made on digital images with the glass slides over the
transition period (see Appendix A).
C1.4

S1.5

Each time a change is made in this system there must also be a record of
any required additional training and validation being undertaken and
assessed.

Laboratories must have policies and procedures for the validation of
diagnostic imaging systems and equipment.

At the conclusion of the transition phase, the validation process undertaken by
the pathologist must be assessed as satisfactory by their supervisor.

Following the transition phase
S1.6

5

Internal quality control/ validation protocols must be established after the
transition phase for each pathologist in line with existing laboratory protocols.
C1.6(i)

The review must be in accordance with Appendix A for each pathologist
involved in reporting digital pathology.

C1.6(ii)

Cases diagnosed using the digital pathology system must form part of
the laboratory’s routine vertical audits.
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2. Equipment
(Refer to Standard 5 in Requirements for Medical Pathology Services)
A digital pathology system includes several hardware and software components that are used
in combination to produce a digital representation of a glass slide, including its metadata. The
digital pathology system provides storage, identification, display, navigation, and analysis of
the subsequent digital image.
Large files, the need to access data quickly and the embedding of slide metadata in whole
slide images have led to the use of proprietary image formats by some scanner manufacturers
and the implementation of scanner-specific image handling functionality. The use of
proprietary formats can present the following risks:
•

it can restrict interoperability between digital pathology systems, creating silos of
proprietary whole-slide images with significantly different patient and slide
metadata. This can impede or prevent the realisation of some of the benefits of
whole slide imaging such as facilitating external second opinions where a different
system may be in use. It can also limit standardised workflow across larger
organisations where different scanning systems may be in use.

•

it limits hardware selection, staged equipment replacement and access to ‘best of
breed’ devices to ensure an organisation’s digital pathology platform components
remain interoperable.

•

there is also a risk that vendors may alter or end support for software or image
formats or go out of business. This could slow or prevent the retrieval of archival
images.

To address these risks, a standard for image storage, retrieval and transmission should be
used.
DICOM (Digital Imaging and Communications in Medicine) and ISO 12052:2017, this is the
international standard for transmission, storage, retrieval, printing, processing, and display of
medical imaging information.8 Finalised in 2010, DICOM Supplement 145 added the Whole
Slide Microscope Imaging object definitions and attributes.9
DICOM defines a common file format for storage of whole slide images and their metadata,
including patient and specimen attributes, block and slide information, and related scan data,
such as details of the optical path, and lens and colour calibration information used in image
acquisition. It provides a standard way to encode image annotations and quantitative
measurements that can be stored and shared without loss of fidelity. Additionally, DICOM
enables interoperability by defining a common data standard and several services for
transmitting that data across a network. This enables the integration of image acquisition
devices, storage, analysis, and viewing platforms from different vendors, preventing vendor
lock-in and image silos.
After reporting, DICOM facilitates the distribution of whole slide images in the final
pathology report by providing a standard means of encoding a whole slide image into an HL7
CDA document to provide a link to the whole slide image, including how it should be
displayed (region, magnification).9
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The Digital Pathology System
S2.1

The security of the digital pathology system and LIS must be reviewed to
ensure that all possible protections are in place to prevent unauthorised access,
hacking or sabotage.

S2.2

If the digital pathology system is not approved for diagnostic use then a method
validation study must be performed, and the equipment registered as an in
house in vitro diagnostic medical device. †

S2.3

If the digital pathology system has TGA approval for use in the diagnostic
setting, a local method verification in the laboratory must be undertaken.

S2.4

If equipment is for diagnostic purposes, the laboratory must:
(a)

ensure that the digital pathology system in use meets the DICOM
Standards (ISO 12052 - DICOM supplements 122 (specimen identification
and description of specimens which are subject of an image) and 145
(whole slide images)7,8, or

(b)

demonstrate that the laboratory has satisfactorily addressed the risks
above relating to interoperability and long-term system support in the
event of manufacturer withdrawing product support or terminating their
business.

Image Capture
S2.5

The laboratory must ensure there is a system that correctly links patient and
specimen and/ or block identification to the image.

S2.6

The clinical information, macroscopic findings, block or specimen information
and other available information about the patient must be linked to the LIS and
linked to the digital image at the time of scanning (preferably automatically).

S2.7

The laboratory using whole slide imaging must demonstrate that the scanned
digital image is adequate for diagnosis. ‡

†

Requirements for the Development and Use of In-House In Vitro Diagnostic Medical Devices

‡

Refer to Appendix A
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S2.8

S2.9

The digital slide image must be retrieved on a reliable, high quality display
monitor that has been colour calibrated.7
C2.8(i)

The monitor must provide quality characteristics when viewing a digital
slide that are not-inferior to viewing a glass slide under a conventional
microscope.

C2.8(ii)

The pathologist must have access to an ergonomic navigation control
system, which must provide adequate speed, panning and zooming
capabilities, with no pixilation of the image.

C2.8(iii)

Common navigation control devices should be supported i.e. trackball,
mouse, computer aided design mouse, and joystick.

For optical optimisation, images of specimens must be scanned at sufficient
magnification to match the size of structures being investigated.
C2.9(i)

For routine cases a magnification would require a minimum of a 20x
scanning objective. 10,§

C2.9(ii)

If slide imaging is being used for the identification of small objects such
as microorganisms, higher magnification at 60x may be necessary and a
validation study performed to demonstrate non-inferiority to light
microscopic detection for this purpose. 11

Interpreting the image
S2.10

The laboratory must have adequate IT infrastructure and support systems that
are sufficient for the scope of testing and capable of supporting the streaming of
images within a timely manner.
C2.10

S2.11

There must be sufficient bandwidth to allow transmission and loading of
images to be able to support the laboratory workflow for diagnosis.

Additional digital tools such as image analysis must also be clinically validated
before use in the diagnostic setting. **
C2.11

Any additional digital analysis tools must meet the regulatory
requirements.

Telepathology
Telepathology involves remote, evaluation of slides using a transmitted image from a light
microscope, rather than whole slide scanning. This is mainly used in the setting of occasional
remote frozen sections, rapid on site evaluation of fine needle aspiration biopsy cytology
(ROSE), haematology for second opinions on blood films and aspirates and in microbiology

It should be noted that the 'magnification' refers to the objective used during the scanning process; the optical
system may include additional lens components that increase magnification. It should be understood however,
that the resulting magnification of the WSI is affected by a range of scanning and viewing factors and does not
directly correlate with the magnification using a traditional microscope.
**
Requirements for the Development and Use of In House In Vitro Diagnostic Medical Devices
§
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for interpretation of stained slides. Interpretation can be done in real time or on stored
images.
In general, it is not recommended as the sole method of slide reporting due to limitations of
image quality and the less secure identification of slides when multiple cases are being
examined.
S2.12

The laboratory must ensure that there is a secure method of maintaining the
integrity of specimen identification when slides are being interpreted remotely
from the microscope.

S2.13

The telepathology system in use must include the ability to record the images
used for diagnosis.

S2.14

The telepathology system must undergo a process of method validation for the
proposed use.

S2.15

Staff must be trained and tested for competence in the use of the equipment.

S2.16

If episodes of use are infrequent or intermittent the telepathology equipment
must be tested for quality of the image and the integrity of transmission before
each session of use.

Cytology, Morphological Haematology and Microbiological
preparations using smear preparations.
There are considerable similarities between these specimen types in that the material is
dispersed across a slide, the preparation may be of variable thickness and in many cases the
object of interest may be small, infrequent or need examination at multiple focal planes to
detect its features. This applies to most cytology samples although liquid based cytology is
less variable in thickness. In haematology, blood films and marrow aspirate preparations
share these features while trephine biopsies can be scanned like any histological sample.
Whilst digital scanning of cytology samples is possible there are specific concerns that must
be addressed that currently limit the value of digital screening for cytology.
1. Depth of Field, related to complex three-dimensional cell clustering, requires high
resolution “Z stack” capability, if whole slide imaging is to be used in cytology
screening and diagnostic practice.
2. Confounding organic and inorganic material may compromise scan image clarity e.g.
necrotic debris, old blood, or lubricant gel.
3. Significant variability in stain characteristics occur from specimen to specimen and
these cannot be compensated for in image capture.
4. Large volumes of potential blank spaces across large smear/slide volume make
ergonomics for cytology screening difficult to resolve.
5. Variable focal plane requirements across large fields make clarity of image difficult to
ensure, although this may be less for liquid based cytology.
6. Operator fatigue i.e., high power screening processes of cytology versus targeted
diagnostic processes of histology diagnosis should be addressed.
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7. Speed of screening the digital image may significantly impact workflow and
workforce.
8. Preparations for haematology and microbiology require detection of very small
objects such as bacteria, and malarial parasites for instance, and would normally be
examined at least at 100x using conventional microscopy.
S2.17

For reporting of cytology and other smear-based preparations the system used
must have the capacity for scanning at different planes of focus (Z stacking) to
allow complete evaluation of the characteristics of intact cells.

S2.18

For haematology and microbiology, the slides must be scanned with a system
that has sufficient resolving power for the small objects of interest.
C2.18

S2.19

A scanning system with higher numerical aperture (NA) objectives and
higher resolution camera than generally required for histopathology may
be necessary.10

For digital systems which combine slide scanning with software applying
proprietary diagnostic algorithms, such as Cellavision in Haematology and
Kiestra in microbiology the operator must ensure that the manufacturer’s
instructions regarding slide preparation and staining for digital slide scanning
are met.

Other devices
It is recognised that there are a variety of electronic devices, other than desk-top computer
terminals, available for use to review digital images, however, these devices must be fit for
purpose and meet the relevant requirements to ensure the delivery of quality outcomes. If
users elect to use portable electronic devices, they should consider the suitability of the
device for the clinical need and how to mitigate potential risks associated with patient privacy
and confirmation of patient identity.
S2.20

The pathologist must determine the suitability of a device for the purpose of
analysis using a digital image transmitted to that device.
C2.20

The device must undergo method validation comparable to onsite digital
devices.

Requirements for the Use of Digital Images as an Alternative to Direct Microscopy
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3.

Practice Requirements

(Refer to Standard 5 and Standard 6B in Requirements for Medical Pathology
Services)
The enhanced ability to access images remote from the laboratory will present challenges to
current assumptions about work locations. There already exists the possibility of pathology
cases being reported remotely by the transport of glass slides, but this will be significantly
easier for digital images.
The RCPA has a policy covering work location titled Reporting of Pathology Specimens
outside the Laboratory.11
S3.1

The pathologist must conform to jurisdictional medical registration and
credentialing requirements relating to the site of practice and site of origin of
the specimen.

Internal QC/ QA
Regardless of the digital software and hardware used, the percentage of images needing to be
rescanned should be kept to a minimum. There should also be a focus on reducing laboratory
imaging turnaround time in order to improve patient care.
S3.2

The laboratory must have a protocol to assure the completeness of WSI where
this is used.
C3.2(i)

There must be a process quality check of the glass slide and equivalent
whole slide image when scanning slides. (see Appendix A)

C3.2(ii)

Laboratories must monitor scanning failures, errors, downtime of
instrument and rescan rates as part of the QA process (see
Appendix A).

C3.2(iii)

There must be good quality tissue sections, smears or cytology
preparations produced before scanning to optimise the quality of the
digital image.

C3.2(iv)

The quality of the image must be audited as part of the internal quality
assurance program.ie digital image and glass slide must be fit for the
purpose of primary diagnosis.

C3.2(v)

No matter the digital software and scanning hardware used, the
percentage of rescanned images should be as low as practicable
e.g. < 2 per cent.

External QA
Please refer to SB8.5 and CB8.5(ii) in the Requirements for Medical Pathology Services.
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4. Work environment, including out of laboratory
(Refer to Standard 7 in Requirements for Medical Pathology Services)
Images should not be reported in a situation isolated from access to clinical history, access to
previous records in the LIS, other relevant information, and the ability to contact clinical
specialists.11
S4.1

Reporting undertaken remotely from the laboratory must comply with the
laboratory’s management system and other accreditation requirements.

S4.2

Reporting must be undertaken in a quiet and secure environment.

S4.3

C4.2(i)

The pathologist must be able to concentrate solely on the reporting task
free from distraction or interruption.

C4.2(ii)

Privacy and confidentiality must not be compromised.

The laboratory is responsible for ensuring that a suitable work environment,
including navigation equipment and minimum light reflection on the viewing
screen is available for the person using the digital pathology system.

Requirements for the Use of Digital Images as an Alternative to Direct Microscopy
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5.

Storage and Retrieval

(Refer to Standard SC8.6 in Requirements for Medical Pathology Services)
Issues relating to storage and retrieval of images are important and there is a need for careful
consideration of the issues outlined in this section. This section should be read in conjunction
with the Requirements for the Retention of Laboratory Records and Diagnostic Materials. ††
and Standard 2 of this document.
S5.1

Images must be stored such that any identifying information is securely
protected.

S5.2

The laboratory must have an off-site back-up system for data.

S5.3

With reference to image compression, the laboratory must ensure that
retrieved images are of the same quality as the original image upon which
diagnosis was made.

S5.4

If third party or Cloud storage is used, the laboratory is ultimately responsible
for storage of images, and must guarantee security of identity, back-up in the
event of failure and contingency in the event that the storage provider ceases
business.

S5.5

The laboratory must have a procedure for the retrieval of images and access
during the period of retention.
C5.5

Software must support retrieval over time in accordance with the
Requirements for the Retention of Laboratory Records and Diagnostic
Materials and be backward compatible in that the images must be
retrievable even if the associated software becomes obsolete.

S5.6

The laboratory must have secure storage and systems to retrieve images to meet
clinical needs for review.

S5.7

All elements of the image on which diagnosis has been made (master copy),
including metadata and annotations, must be retained and be retrievable.
C5.7

The image must not be able to be modified or able to be openly
downloaded.

S5.8

If copies of the original WSI are produced for the purpose of education,
assessment, and quality assurance, all associated potentially identifying
metadata and patient identification slide label must be removed.

S5.9

The laboratory must have a policy on the secure deletion of digital images. ‡‡

Requirements for the Retention of Laboratory Records and Diagnostic Materials
Requirements for Medical Pathology Services & Requirements for the Retentions of Laboratory Records and
Diagnostic Material
††
‡‡
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S5.10

If diagnosis is based on a glass slide, the slide must be retained for at least the
specified period and cannot be replaced by a digital image after diagnosis for
the purposes of archiving.

S5.11

If the diagnosis is based on the digital image, then the image must be retained
and retrievable for at least the same period specified for glass slide diagnostic
material. §§

S5.12

Where both glass slides and digital image were used in combination for
diagnosis, both glass slides and image must be retained.

S5.13

Video footage or still images used in diagnosis in telepathology must be retained
for the specified periods. ***

S5.14

If diagnosis was made using a digital image this must be recorded in the LIS or
the pathology report.

§§

Requirements for the Retention of Laboratory Records and Diagnostic Materials
Requirements for the Retention of Laboratory Records and Diagnostic Materials

***
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Appendix A

Pathologist validation/ competency
(Normative)

Validation processes for pathologists using WSI for diagnostic use have been described by
the RCPA, College of American Pathologists and The Royal College of Pathologists (UK).5-7
Australian pathologists, at least those working within anatomical pathology, already have a
degree of familiarity with diagnosis using WSI as this technology has been used for some
years by the RCPA QAP in its AP and cytology modules and more recently in the RCPA
Fellowship examination system
The essential components are as follows:
1. Training and assessment on use of equipment.
2. Validation of diagnostic use against conventional light microscopy. The validation
cases should cover the full range of cases that the pathologist normally reports.
3. Assessment and sign off of competence for diagnosis.
4. Transition period case audit.
5. Inclusion of review of glass slides against the WSI within the normal Laboratory
vertical audit process.
These processes will need to be reviewed in the future as pathologists undertake all of their
pathology training entirely using digital systems.

Training in the use of the Digital System
There must be some staff members who have manufacturer-based training in the use of the
equipment and computer programs associated with the digital workflow who can provide a
teaching resource in-house for staff members. Competence must be assessed and signed off
by one of these staff members. The initial training is specific to the digital system and must
include:
1. Training in the use of the equipment.
2. How to use the viewing program including case finding and worklists, navigation,
annotation, storing information, the ability to remove identifying metadata for
teaching cases and interaction with the LIS.
3. How to trouble shoot slide and scanned image quality.
4. When it might be appropriate to refer to the glass slides and conventional microscopy.

Transition from conventional light microscopy to WSI based digital
microscopy for diagnosis
After initial familiarisation and training in the use of the digital system, the pathologist must
undertake a process of reporting their cases first on the digital system and then reviewing the
case on a conventional microscope. The process must encompass the complete range of cases
that the pathologists would normally report and must include a minimum of 60 cases. Case
details and any diagnostic discrepancies must be recorded. A sample worksheet for this
appears below.
The cases must be selected to cover the range encountered in the pathologist’s usual case
mix. Covering this range of cases will highlight any issues with the digital pathology system
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which may indicate types of case which are better addressed by conventional microscopy. If
cases such as those mentioned in the introduction section of this document such as biopsies
for dysplasia, detection of Helicobacter, sentinel lymph nodes and cytology are to be reported
using WSI a targeted validation of these must be included in this process.

Initial assessment and sign-off
When the individual pathologist validation process has been completed it must be reviewed
with the Director or supervisor for completeness and satisfactory diagnostic performance.
The record of this study and assessment must be retained. Some pathologists may take longer
to achieve competence on the digital system, and this should be taken into account.

Transition period case audit
The pathologist must review at least 20 cases per month on a conventional microscope to
check their digital diagnosis for the first 6 months of implementation. These must be
directed towards the more difficult cases or those with known issues of sensitivity such as
cases where assessment of epithelial dysplasia or detection of small objects such as
Helicobacter are an issue. If a problem is discovered, review of previous digital diagnoses in
this area must be undertaken. Glass slides must be readily available for review at the time of
diagnosis for this period.

Routine laboratory audit
Following this period, the digital cases must form part of the routine vertical auditing process
of anatomical pathology cases within the laboratory. The vertical audit must include
examination of the glass slide to assess the technical aspects of sectioning and scanning as
well as diagnosis.

Requirements for the Use of Digital Images as an Alternative to Direct Microscopy
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PATHOLOGIST VALIDATION/ COMPETENCY
Validation Record
Date

Case ID

Digital
diagnosis

Glass
diagnosis

Preferred method
(Digital=D, Glass=G)

Discrepancy/deferral
(Yes=Y, No=N)

Validation statement and risk management
Pathologist:
STAGE
Validation
Stage 1:
Training
set
Validation
Stage 2:
Live cases
including
deferred
Validation
Stage 2:
Live cases
including
deferred

Specialty:
No of
Cases

%
Concordance

Trainer:
%
Discordance

%Deferral

Date:

Discordant diagnoses
(list))

Comment

(Note: Tables modified from quality control recommendations from Cross S, Furness P, Igali L, Snead D, Treanor D. 2018.
Best practice recommendations for implementing digital pathology. The Royal College of Pathologists (UK). )
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