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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO

member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Until recently, it was impossible to obtain medically relevant depth-resolved information of the inner
structures of the human eye, including those of the retina. With optical coherence tomography (OCT),
eye care practitioners now have an available non-invasive method that allows the rapid generation of
high-resolution three-dimensional in vivo images of the eye. Currently, there exist no well-defined and
widely accepted requirements for either OCT instruments or the data collected and displayed with them.
Consequently, it is very difficult to compare the instruments, their measurement results, and medically
relevant diagnostic findings based on them. This International Standard aims to define the necessary
terminology and performance requirements for OCT instruments and to establish standardized
framgwork conditions for the application of OCT technology to ophthalmic imaging.

© ISO 2015 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 16971:2015(E)

Ophthalmic instruments — Optical coherence tomograph
for the posterior segment of the human eye

1 Scope

This International Standard is applicable to optical coherence tomography (OCT) instruments, systems,
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[nternational Standard defines certain terms that are specific to this diagnostic proce

International Standard specifies minimum requirements for OCT insthuments a
ecifies tests and procedures that will verify that a system or instrument complig
national Standard and so qualifies as an OCT in the meaning of this International
fies type test methods and procedures that will allow the verifi¢ation of capabilitie
hre beyond the minimum required for OCTs.

It is anticipated that this International Standard can, in afuture revision, be expanded
ents of the human eye.

Normative references

following documents, in whole or in part, aresnormatively referenced in this documnj
pensable for its application. For dated reférences, only the edition cited applies. |
ences, the latest edition of the referenced document (including any amendments) appl

5004-1, Ophthalmic instruments — Fundamental requirements and test methods — Pa
rements applicable to all ophthalmic‘instruments

5004-21), Ophthalmic instruments — Fundamental requirements and test methods —
'd protection

h0601-1:2005, Medicalyelectrical equipment — Part 1: General requirements for basi
tial performance

0825-1, Safety‘of laser products — Part 1: Equipment classification and requirements
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rrt 1: General
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3.1

optical coherence tomography

OCT

optical interferometric measurement technique for obtaining cross-sectional images of a target object,
using a partially coherent narrow scanning beam to determine the relative depths of reflective surfaces
within the object

EXAMPLE

3.2

Biological tissue of the human eye.

optical coherence tomograph

instr

ument or system that measures, processes, and displays OCT images of target objects

1) Revision to ISO 15004-2:2007. To be published.
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3.3
retinal thickness
axial distance between the firstinner surface of the retinal nerve and the retinal pigment epithelium (RPE)

3.4

angular field of view

FOvV

angular extent from which an image can be taken, expressed as the angle subtended at the exit pupil of
the eye by the maximum dimension 2r

[SOURCE: ISO 10940:2009, 3.2, modified]

Note 1 to entfy: See Figure 1.

2r

—
A

RN
(i| <
~_

2 entrance pupil of instrument/exit pupilof eye

Key
1 angular field of view

Figure 1(—~Meaning of dimension r for various formats

3.5
ophthalmiq instrument
device designed to idve an application to the eye

[SOURCE: 1§0,15004-1:2006, 3.1]

3.5.1

non-invasive ophthalmic instrument

ophthalmic instrument which does not in whole or in part penetrate inside the body, either through a
body orifice or through the surface of the body

[SOURCE: ISO 15004-1:2006, 3.2]

2 © IS0 2015 - All rights reserved
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3.5.2

active ophthalmic instrument

any ophthalmic instrument that depends on a source of electrical energy or any source of power other
than that directly generated by the human body or gravity and that acts by converting this energy

Note 1 to entry: Ophthalmic devices intended to transmit energy, substances, or other elements between an
active ophthalmic instrument and the patient, without any significant change, are not considered to be an active
ophthalmic instrument.

[SOURCE: ISO 15004-1:2006, 3.3]

3.6
manjfacturer
<opHthalmic instrument> natural or legal person who places the ophthalmic instrument.on the market

[SOURCE: ISO 15004-1:2006, 3.4]

4 Requirements
4.1 | General

4.1.1 General requirements

The QCT shall conform to the requirements specified in [SO:}5004-1, IEC 60601-1, [EC 608145-1, and the
requjrements described in 4.2 to 4.10.

4.1.2 Light hazard protection

The QCT shall conform to all requirements speeified in ISO 15004-2 with the exception that if the first
editipn applies, then for ISO 15004-2:200%.Table 2, 5.4.1.4 and Table 4, 5.5.1.3, a 3,5 mm diameter
irradiance averaging aperture rather thanta 1 mm diameter aperture should apply.

4.2 | Retinal thickness measurement

4.2.1 General

The ¢alculation of the retinal thickness shall be performed assuming refractive indices within the range
from|n = 1,33 to n = 1¢39.[9] [10] [11] [12] [13]

4.2.71 Presentation of retinal thickness maps

To fqcilitatéthe interpretation and comparison of retinal thickness maps taken with different OCT
instrjuments, a standardized grey scale display should be used.

OCT mstruments that make this display available to the user shall designate itas  standardized display”.

NOTE OCT instruments complying with this International Standard can additionally provide displays using
parameters different from these standardized ones, e.g. colour displays.

The standardized grey scale display, if used, shall comply with the following: The display shall employ
a continuous grey scale with values related to the ratio of reflected/incident light at each resolvable
depth. A representation (key) of the grey scale shall be displayed on the screen with the OCT image. The
minimum values and the maximum values of the grey scale shall be indicated.

OCT images of the retina can also be displayed using false colour scales to represent different reflectance
values or to delineate different retinal sublayers. Sublayers can be defined manually or derived with the
aid of segmentation algorithms.

© IS0 2015 - All rights reserved 3
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lar field of view

The tolerance of the angular field of view shall be + 5 %.

4.4 Depth scaling

The accuracy of the measurement of the thickness of a test target shall be equal to or better than + 3 %.

4.5 Imag

The manuf:
together wif

a)
b)
‘)
d)

X resoly
Y resoly
Z resoly

Signal-t

4.6 Axial

Axial resoly|

4.7 Signa

e quality

cturer shall provide to the user the following parameters for evaluating image g

ality,

h how they are defined and measured.
tion (along scan direction);

tion (perpendicular to scan direction);
tion (axial direction);

p-noise ratio as a function of Z position.

resolution

tion shall be specified.

1-to-noise ratio (SNR)

Signal-to-ndise ratio shall be specified by the manufacturen

4.8 Calib

If a fundus
correspondi
alignment d
affects the i

NOTE A9

by a line posi
image, the pd

4.9 Nornm

ration co-alignment of fundus image and OCT scan

ng OCT scan position shall be within +100 pm at the centre of the field of view, wit
one at a specified ambient temperature, e.g. 21 °C * 2 °C (recognizing that tempers
hstrument alignment).

an example, if the readeutis a two-dimensional fundus image, the position/location can be indi

Lioned on the two-dimensional fundus image. Similarly, if the readout is a three-dimensional fy
sition/location can be“indicated by a plane positioned on the three-dimensional fundus image

jative database

Itisrecommlendedthata normative database for typical test parametersis included. The OCT instru

should be c
specific nor

NOTE

pable of comparing the result of each tested location for these parameters with thej

image is provided, then the co-alignment of any marker on the fundus image and the

h the
hiture

cated
ndus

ment
age-

malmean value and distribution of normal values.

Typical parameters are those that are recommended by the manufacturer for routine use.

The version of the normal value table should be specified by an ordinal version number and the date of
issue of this table. Specification shall include the size and the age range of the normative database. The
normative database should fulfil the minimum requirements given in Annex A.

Printouts should contain the version number of the normal value table used.

When new normal value table versions are implemented into an instrument by software update or other
means, the user should be notified.

© ISO 2015 - All rights reserved
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4.10

ISO 1697

Data export

All diagnostic images shall be exportable, at least as an image.

EXAMPLE

e.g. tiff, jpg, or DICOM (see ISO 12052).

5 Test methods

5.1

General

All td

5.2

Use 4

test dlevice includes a target at the focus of the lens which has reference marks to indicate fi

For
thick

sts described in this International Standard are type tests.

Test device

testdevice complying with the specification given in Figure 2. For angularfield of view

nessand refractive index are accurately known (with tolerance significantly less than 3

L
S

eld position.

1:2015(E)

Possible formats are portable document format (pdf, see ISO 32000-1) or standard data formats,

see 4.3), the

epth scaling (see 4.4), the test device includes a piece of glass on'the order of 1 mm thick whose

0). Aneutral

densjty (ND) filter should be added between the lens and the glass to prevent detector satufration.

For 4
meaq

For {
from
knov
back

Key

ure the axial point spread function.

ignal-to-noise ratio (see 4.7), this quantity can.b& calculated with the intensity of th

/n attenuation of the ND filter, and a measyrement of the noise level (standard dev
pround signal level).

xial resolution (see 4.6), one surface of the glass used“for depth scaling can provid¢ a signal to

e reflection

one surface of the glass used for depth scaling, along with the known reflectivity of the glass, the

ation of the

1
I

1

O N O Ul W DN
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ens, f=17 mm

aperture, diameter 6 mm

tube

single filament with 100 um diameter (has to be tight)
neutral density filter

glass plane, 1 mm thick

scale with reference marks for field size

Figure 2 — Specification of test device
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5.3 Co-alignment of preview and OCT scan

5.3.1 Test device

Use a test device complying with the specification given in Figure 2.

5.3.2 Procedure
a) Place the test device in position (equivalent to patient eye).

b) Use OCT scan line mode.

c) Positior} the scan preview line to be congruent with the filament of the test device (including-gngle,
lateral 3 and y).

d) Check the resulting OCT scan signal.

— Thg positioning is in tolerance, if the OCT signal is present on the full scan length, according to
thellength of filament [see Figure 3 a)];

— Theq positioning is not in tolerance, if the OCT signal is only inkpart or even not present
[sed Figure 3 b)].

b) Co-alignment not in toleranceb

Key

a  Left: Prejview scan line (dashed) is congruent with filament (black). Right: OCT signal shows filament in full
length.

b Left: Preview scan line (dashed) is congruent with filament (black). Right: OCT signal shows small intersection
with filament only or even no signal.

Figure 3 — Illustration of evaluation of OCT scan signal

5.4 Retinal thickness measurement

The kind of measuring procedure to enable and guarantee the required reproducibility and repeatability
of the thickness measurement shall be specified by the manufacturer. The manufacturer shall define
and describe the measurement procedure of the retinal thickness of his OCT.

6 © IS0 2015 - All rights reserved
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