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Forewo

ISO 7197:2024(en)

rd

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t
patent(s). I$O takes no position concerning the evidence, validity or applicability of, any clai
rights in regpect thereof. As of the date of publication of this document, ISO had notreceived

patent(s)

this may ngt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

ich may be required to implement this document. However, implementefs are cay
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complete lig

&
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ed patent
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tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO’s adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

pxXpressions
Yorld Trade
pword.html.

lent was prepared by Technical Committee 1ISO/TC 150, Implants for surgery, in c
iropean Committee for Standardization (CEN) Technical Committee CEN/TC 285
lants, in accordance with the Agreement on technical cooperation between ISO and (]

edition cancels and replaces the third edition (ISO 7197:2006) which has been

se 4.1 has been completely revised;

logy has been clarified and references have been updated.

ting of these-bodies can be found at www.iso.org/members.html.

llaboration
Non-active
EN (Vienna

technically

ck or questions‘on this document should be directed to the user’s national standajrds body. A
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Introduction

A shunt is defined as an artificial connection of two compartments inside the body. For the treatment of
hydrocephalus, the ventriculo-atrial shunt has been introduced initially to control the intraventricular
pressure in the brain of the patients. Today ventriculo-peritoneal shunts are preferably implanted. In special
cases, a lumbo-peritoneal shunt is implanted. Normally, a hydrocephalus shunt includes a valve which
determines the resulting intraventricular pressure in the brain of the patients and influences the flow rate
through the shunt.

The following types of valve are currently commercially available.

Conven
valves
betwe

types
postur

a)

b) Adjust
introd

They d

Gravit
change
pressul
in shun
comme|

floy

val

grg
d)

grg

of hydrostatic devices (group 4)iwith the possibility of a non-invasive readjustment of

pef
adj

adj

Due to the
performang

The benefit
manufactu

Other adjustable valves, for example:

tion

al differential-pressure valves (DP valves) are designed as ball-in-cone valves,

inlet and outlet exceeds this opening pressure the device opens. After opening)it
f DP valve show a wide range of different flow characteristics. Differences due’tc
of the patient have no intended impact on the function of the devices.

ble DP valves act like conventional DP valves: In contrast to non-adjustable d¢
ce the possibility of a non-invasive readjustment of the opening characteristic after in
not take into account changes due to a changed posture of the patient.

ion valves or hydrostatic devices that take into account the changed physics in a sh
H posture of the patient: These devices aim to avoid an unphgsiological negative intra
e in the upright position of the patient, which can be the consequence of the hydrosta
ts with adjustable or not adjustable DP valves. There_ dre three different hydrost
rcially available:

v-reducing devices,
ves with a so-called “anti-siphon-device” or {siphon-control-device”, and

vity-assisted devices.

vitation valves, which are adjustable hydrostatic devices presentin addition to the ch3

formance of the device;
listable anti-siphon-deyice valves;
stable flow-reduding valves.

important.téchnical differences, specific testing procedures are necessary to inv
e of the different valves.

of this”document for the surgeon and the patient is to understand the information ¢

membrane
ce pressure
he different
a changed

bvices, they
hplantation.

unt due to a
ventricular
fic pressure
htic devices

racteristics
the opening

bstigate the

riven by the

ef-and to obtain standardized information about the performance of a well work

ng product

with new d

esigmcharacteristics The bemefit for the mmanmufacturer s tospecify the Tmportamnt T

quirements

for shunts as a basis for investigations during development as well as for quality control during manufacture.
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International Standard
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Neurosurgical implants — Sterile, single-use
hydrocephalus shunts

1 Scope

This document spec1f1es the performance requlrements for sterile, single-use non-active hydrocephalus

shunts. Thisd

This docu
specific co

This docu
informatior

This docum

2 Norm

The followi
requiremen

ent does not provide any recommendations on which type of valve is most-§uitz
ext of use.

ent specifies the mechanical and technical requirements to manufacture shunts and t
of the valve to be supplied by the manufacturer.

ent does not apply to active implants for the treatment of hydrocephalus.

htive references

hg documents are referred to in the text in such a way that some or all of their content
ts of this document. For dated references, only the edition cited applies. For undated

the latest edlition of the referenced document (including any aimendments) applies.

ISO/TR 142
ISO 14630:7

3 Terms

For the puy
following aj

[SO and [EC

83, Implants for surgery — Essential principlesof safety and performance

024, Non-active surgical implants — General requirements

and definitions

poses of this document, theterms and definitions given in ISO/TR 14283, ISO 144
bply.

maintain terminologyydatabases for use in standardization at the following address

— IS0 Online browsing platform: available at https://www.iso.org/obp

IEC Ele

31

Ctropedia: available at https://www.electropedia.org/

information supplied by the manufacturer

label, instr

technical dies

documents

eryoirs.

ble for any

he technical

constitutes
references,

30 and the

ES:

bntification,

1ct10ns for use, 1mplant card, and any other 1nformat10n that is related to the 1d

Note 1 to entry: The proper use includes the installation, use, maintenance and disposal of the shunt.

3.2

hydrocephalus
state of excessive accumulation of cerebro-spinal fluid (CSF) with the ventricular system of the head due to a
disturbance of secretion, flow or absorption

© IS0 2024 - All rights reserved
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hydrocephalus shunt
implantable single-use device intended to regulate the pressure of cerebro-spinal fluid

Note 1 to entry: Typically consisting of an inflow catheter, a pressure-controlling device, and an outflow catheter.

Note 2 to entry: In this document when not otherwise specified, the term “shunt” refers to the hydrocephalus shunt.

3.4

proximal catheter
part of a hydrocephalus shunt (3.3) assembly that is inserted into the cerebral ventricles or any other site in
the craniospinal axis to provide access to a fluid compartment of the central nervous system (e.g. into a lateral
ventricle) and therefore constitutes the inflow pathway for the diversion of fluid through a shunt system

3.5

valve
element of
fluid flow t
reflux of bld

Note 1 to en
fluid pathwd

3.6

valved catheter

assembly o1
delivery sit
for the fluid

4 Gener

4.1 Gene

The samplég
applicable 1
finished fon

4.2 Radi
The shunt s
All compon

NOTE G

4.3 Biocq

h hydrocephalus shunt (3.2) assembly that functions as a major resistance to the’ cey
hus controlling the relationship between pressure and flow of cerebrospinal fluid
od or other fluids into the shunt assembly

'ry: In contrast to a valved catheter (3.6), a valve does not provide a significant portion of t
y.

element of a shunt which provides a pathway for diversien of cerebro-spinal fluid tg
e and contains one or more valves (3.5), typically a tip:valve, and a significant porti
pathway

al requirements for shunts

ral

size and representative device (ot device configuration) shall be justified and stat
‘equirement. It shall be specifically ensured that test specimens shall be tested
m, after sterilization.

ppacity
hall be radiopaque-or shall carry radiopaque markers.
ents of the shunt shall be identifiable via X-ray examination.

nidance on the determination of radiopacity for medical devices can be found in ASTM F640

pmpatibility

ebro-spinal
and resists

ibing for the

an internal
n of tubing

ed for each
in the final

i

The biocompatibility of the shunt and the accompanying components required for implantation shall be
assessed. Guidance is given in the principles and methods recommended in ISO 10993-1.

4.4 Resistance to leakage

Resistance to leakage shall be measured using air. All parts of the shunt shall show no signs of leakage (e.g.
no air bubbles present when pressurized and submerged under water) with a differential pressure from

inside to ou

tside 0of 9,806 7 kPa (1 m water column) within 5 min.

© IS0 2024 - All rights reserved
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4.5 Control of the implanted shunt

The functionality of the shunt and the method of control of the implanted shunt shall be stated in the
accompanying documents.

If no test is possible, the manufacturer shall state this fact in the instructions for use and the accompanying

documents.

4.6 Pressure-flow characteristics of the valve, the components and the pre-assembled shunt

The pressure-flow characteristics of the valve shall be tested and monitored in the relevant flow range of
5ml/h to 50 ml/h. A graph showing the pressure/flow characteristics shall be included in the accompanying

documents.

The manuf
fundament:
characteris

NOTE F
1 mm (see 5.

If the devic
should be sl

Ifthe chara
should be s]

4.7 Iden

The type of

identificatign of the valve shall be given in the instructions for use and in the implant card. Fo

devices, an

information.

4.8 Abili

The charac
open shunt

4.9 Dyndg
The dynam
(1+0,2)Hz
maximum fl

During this

ty to withstand overpressure

acturer shall state if the complete system (catheter, reservoir and other devi
1] changes in the pressure/flow characteristics. In this case, graphs showing the ‘pr
Lics of the complete shunt and the components shall be included.

indamental change would be additional resistance due to an inner diameter of the catheter
).

e shows a posture-dependant function, the basic characteristic for.the most importa
pown (see 5.1.3).

‘teristic of the device depends on the subcutaneous pressufe,the effects on the valve p
pown in the relevant ranges [see 8.2 g)].

Lification of shunts in vivo

the valve as well as the direction of flow shall be detectable non-invasively. A mef

X-ray image related to the basic understanding of the pressure settings shall be incl

imic breaking strength

ic breaking/strength of every component of the shunt shall be tested using a fi
The tensign-shall be applied in flow direction and lead to an elongation of the shunt
prce of 5:N)whichever comes first. Testing shall be carried out for 100 000 cycles.

test, no component shall rupture or break.

ces) causes
bssure/flow

smaller than

nt positions

erformance

hod for the
- adjustable
hded in this

eristics should not be changed by 1 m of H,0 (9,806 7 kPa) of positive pressure applied to the

equency of
pf 10 % or a

4.10 Behaviour under magnetic resonance imaging conditions

In order to determine the conditions for which a shunt may be imaged using magnetic resonance,
performance tests that measure the magnetic properties of the finished implant shall be done.

NOTE 1

sufficient to assess the magnetic resonance imaging (MRI) compatibility of the finished implant.

Investigation of the magnetic properties of the base material from which the shunt is constructed is not

The worst-case shunt for each evaluation shall be identified, noting that the worst case can be different for

each test.

© IS0 2024 - All rights reserved
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Testing and analyses shall be performed on the identified worst-case shunt to determine magnetically
induced forces, moments and heating, and to determine the image artefact produced by the shunt under
worst-case MR scanning conditions.

NOTE 2 Testing for determining magnetic properties of implants are available in ASTM F2052[4] (induced
displacement force), ASTM F2213IZ] (induced torque), ASTM F2182[l (radio frequency induced heating) and ASTM

F211905] (art

efact images).

The worst-case scanning conditions shall be indicated on the labelling.

The resulting analyses concerning the MRI safety condition (safe, conditional or unsafe) shall be properly
identified in the implant label by using appropriate graphical symbols.

NOTE 3

Labelling for the identification of the MRI condition, including appropriated label icons, can be found in

ASTM F250

For MRI co
established
acceptable
sequence.

4.11 Burs

le and [EC 6257014l

ditional implants, the applicable information to ensure the scanning safe condit
Conditions for scanning shall include magnetic field strength(s), maximum spatial fig
specific absorption rate (SAR) and the extent of the expected image artefact for a s

ting pressure

Each comp

water colurpn) inside the component without a significant change of.its’ characteristics within
of £10 % of each specification. The characteristics shall be in the déscribed range at the latest
after the pressure has been applied.

5 Speciflic requirements for components
5.1 Valvegs

5.1.1 Reflux performance of shunts connecting the ventricle to the blood system

A maximun flow of 0,04 ml/min may drain back in a pressure range between 0 kPa and 4,903 3

and 500 mn

5.1.2 Lo
The long-te
— immery
— keep th

pump d

nent of the shunt shall be capable of withstanding a positive pressure of 19,613 3

n of water column) againstthe flow direction.

g-term stability
'm stability of a 7alve shall be demonstrated in accordance with the following test m
e the valve in(distilled, degassed water;

e water'temperature at (37 £ 5) °C;

istilled, degassed water at an average flow rate of 20 ml/h through the valve for 28 d.

on shall be
ld gradient,
pecific scan

kPa (2 m of
a tolerance
, two hours

kPa (0 mm

bthod:

During testing time, the characteristics of the valve (e.g. flow rate or opening pressure) shall remain in the
range which is stated in the instructions for use.

5.1.3

Influence of the changed posture of the patient on the valve performance

The manufacturer shall state in the instructions for use if the characteristics of the valve depend on the
posture of the patient.

If the characteristics depend on the posture, the compliance of these characteristics with the values stated
by the manufacturer shall be stated for horizontal and vertical position of the patient (see 4.6), and the
influence of the posture should be considered.

© IS0 2024 - All rights reserved
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5.2 Resistance of tubing and components

In addition to the pressure flow graph of the valve, the manufacturer shall describe the influence of tubing
or other additional components in the accompanying documents.

NOTE

This can be done by an additional pressure-flow diagram.

6 Marking and labelling of shunts

The requirements of ISO 14630:2024, 11.2, 11.5 and the following shall apply.

documentation.

Information on how the opening pressure was measured shall be stated in the accompanying

The ch
accomp]

Shunt 3
intendd
implan

7

The requirg
packaged a

8 Inforry

8.1 Gense

The require

8.2 Instn

The instruc

hracteristic pressure depending performance at a flow rate of 20 ml/h shall be’g
anying documentation.

nd components through which the fluid flow is uni-directional shall be, miarked to
d direction of flow (e.g. by means of an arrow) using a method that is ¥isible and ob
ing surgeon.

Packalging

ments of ISO 14630:2024 Clause 10 shall apply. Each shunt or component shall be
nd sealed in a unit container, the materials of which shall be non-fibrous and lint-free|

hation supplied by the manufacturer

ral

ments of ISO 14630:2024, Clause 11-and 8.2 shall apply.

uctions for use

tions for use shall include

iven in the

ndicate the
vious to the

ndividually

a) instrucfions for assembly of/the shunt system;

b) instructions for the precand postoperative testing of the functionality of the shunt;

¢) warninlg notices coneerning the maximum positive and negative pressure that can be applied to the
system|without imipairing its performance;

d) dimensjions ef.-components;

e) anindi¢ation regarding how the flow direction of the device can be determined;

f) a method for puncture and indication on how often a puncture is possible and what either cannula or
needle, or both, should be used (see 4.4);

g) the flow characteristic of the valve in a standard configuration (e.g. with proximal and distal catheters
included) shall be given in a pressure versus flow diagram in the range 5 ml/h to 50 ml/h; the measuring
method shall be specified;

h) if the region in which the shunt is implanted has an influence on the valve characteristics, this shall be
indicated and quantified;

i) if the flow characteristics depend on the subcutaneous pressure, this shall be indicated; if applicable,

include a graph of valve pressure over ambient pressure (between 0 kPa and 4,903 3 kPa (0 mm

© IS0 2024 - All rights reserved
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