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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tagk of technical committees is to prepare International Standards. Draft International Starjdards
adopted by the technical committees are circulated to the member bodies for voting! Publication s an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 7376 wgs prepared by Technical Committee ISO/TC 121, Anaesthetic and respiratory equigment,
Subcommitte¢ SC 2, Tracheal tubes and other equipment.

This second gdition cancels and replaces the first edition (ISO 7376:2003), which has been technically re¢vised.
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Introduction

This International Standard gives requirements for laryngoscopes in tracheal intubation, hereinafter referred to
as laryngoscopes, during anaesthesia, intensive care, emergency care and similar procedures, including
requirements for reusable and single-use laryngoscope blades and handles.

Laryngoscopes are manufactured in several forms and can, for example, be of single-piece handle and blade
constrluction or have a detachable blade and handle. In the latter case, the light source for-illuminating the
larynx during use is either a lamp attached to a blade or a lamp in the handle with a light guide in the blade.
The mjinimum illumination from the laryngoscope is defined/disclosed.

The dimensions of laryngoscope blades are defined and disclosed to allow aninformed dgcision by the
operagor to select the most appropriate instrument for intubation. Annexes A and B describe fest methods.
While| Annexes C and D give blade markings and designs respectively, Anhéx E presents g rationale for
certain subclauses in the main body of the document.

© 1SO 2009 — All rights reserved \
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INTERNATIONAL STANDARD

ISO 7376:2009(E)

Anaesthetic and respiratory equipment — Laryngoscopes for
tracheal intubation

1

This Iphternational Standard gives general requirements for laryngoscopes used for intubation,
critical] dimensions for the handle and lamp of hook-on type laryngoscopes. (it~ also a
interchangeability of blades and handles.

It is applicable only to instruments with an internal battery-operated power source for illuminati
since [electrical safety requirements can be more stringent for instruments-Connected to mair
powell packs.

It is not applicable to surgical instruments known by the same generic name, nor is it applicable t

NOTE Instruments connected by light ,guides to an external light source could be subject to oth
Standards.

2 Normative references

The fpllowing referenced -documents are indispensable for the application of this docume
references, only the~edition cited applies. For undated references, the latest edition of th
document (includingiany amendments) applies.

ISO 5864, ISOlinch screw threads — Allowances and tolerances

ISO 1P993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing

cope

—h

lexible laryngoscopes or laryngoscopes designed for surgety;

gdryngoscopes powered from mains electricity supply;

&=

gdryngoscopes connected by light-transmitting eables to external light sources, or

&

<

deo laryngoscopes designed to work with<an external video system.

and specifies
ddresses the

ng the larynx,
s or external

O

Br International

ht. For dated
e referenced

IEC 60601-1, Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance

EN 1041, Information supplied by the manufacturer with medical devices

© 1SO 2009 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
blade

rigid laryngoscope component shaped to provide a direct view of the larynx

3.2
contact

metallic part of a hook-on fitting that completes an electrical circuit between the handle and lamp when a

detachable bl

de-and handle are nlaced in the aneratina naosition
Lig 1 -

3.3

conventiona
detachable bl
having an ele

NOTE Se

3.4

blade
nde incorporating a lamp, positioned to provide direct illumination of the larynx ‘during us
ctrical connection to the handle in the hook-on fitting

e Figure 1.

detachable blade

blade that car

3.5
engagement
mechanical 4
positions

3.6

be separated from a handle by the operator

ttachment of the blade and handle such that the:blade remains coupled to the handle

fibre-illuminated blade

blade incorpo
NOTE Se

3.7
handle

rating optical fibres to transmit light from:a source to illuminate the larynx

e Figure 2.

component held in the hand during Gse; one end forming the connection to the blade

3.8

fittingon a la
incorporates

hook-on fittii/g

3.9
lamp

ngoscope handle that allows connection of a detachable blade to the handle and that
n electri¢al)contact or optical pathway

e, and

in all

electrical filament bulb intended 1o provide ilMfumination during laryngoscopy

3.10
lamp base

metallic outer housing of the lamp, which provides electrical contact and mechanical engagement of the lamp
by means of a male screw thread

3.11

locking mechanism
mechanism that retains the blade in the operating position

© 1SO 2009 - All rights reserved
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3.12
operating position
position of the engaged blade and handle when the laryngoscope is ready for use

3.13
single-piece laryngoscope
laryngoscope with a handle and non-detachable blade

3.14

socket

component with a female screw thread attached to a laryngoscope blade and intended to provide electrical
contact and mechanical engagement with a lamp

4 General requirements

4.1 [Design

4.1.1 | Except for a single-piece laryngoscope, the lamp shall light when the“blade and handle|are placed in
the operating position.

41.2 | A single-piece laryngoscope shall have a switch that latch€s“in both the ON and OFF positions to
contrdl power to the lamp, and that is marked accordingly.

4.2 |Materials for laryngoscope blades and single-piece laryngoscopes

Mater|als shall satisfy appropriate biological safety.\testing, as specified in 1SO 10993-1,| i.e. external
communicating, tissue/bone/dentin communicating,-and of less than 24 hour duration.

4.3 [Environmental requirements
4.3.1 | A laryngoscope component, other*than a battery, shall be capable of meeting the requirements of
Clauses 5, 6, 7, 8, 10 and 11 after being exposed for 14 days in its storage and/or transport| packaging in
envirgnmental conditions over the following ranges:
a) ambient temperature range-of —40 °C to +70 °C;
b) relative humidity up-10.95 % non-condensing;

c) ajmospheric pfessure range of 50 kPa to 106 kPa.

NOTE See“Annex E for the rationale for inclusion of these requirements.

4.3.2 A laryngoscope component other than a battery, shall be capable of functlonlng in |ts intended use

4.3.3 Compliance with 4.3.1 and 4.3.2 shall be checked by functional testing.

4.4 Internal electrical power source

If the handle is intended for use with rechargeable cells, a current-limiting device that prevents more than
three times normal current flowing in a single fault condition shall be incorporated into the handle.

NOTE See Annex E for the rationale for inclusion of this requirement.

© 1SO 2009 — All rights reserved 3


https://standardsiso.com/api/?name=9ff56495e9287fe4faf1bc10d3f476ff

ISO 7376:2009(E)

5 Performance requirements

5.1

51.1
used with the

51.2
the operating

IHlumination

blade.

position.

The manufacturer of the detachable laryngoscope blade shall specify the design of the handle to be

Except for a single-piece laryngoscope, the lamp shall light when the blade and handle are placed in

5.1.3 When tested in accordance with Annex B, the illumination shall have the following characteristics.

a)
less than[3 mm.

b) The distance between the upper and lower illumination edges shall be greater jAhan 30 m
less than| 80 mm.

c) The distance between the right edge and the centre of the blade tip shall be_gréater than 25 m
less than|50 mm.

d) The distgnce between the left edge and the centre of the blade tip shall-be greater than 25 m)
less than|50 mm.

5.1.4 Whern tested in accordance with B.2, illumination shall exceed 500 Ix for at least 10 min

requirement f

cleaning and

The distlance between the upper illumination edge and the blade tip on the screen-sh

pr the illumination test for reusable fibre-optic laryngoscopes shall be met after the num
disinfection or sterilization cycles specified by the'thanufacturer have been performe

disclosed as per 9.2.

5.2 Blade

5.21

Wher

strength and rigidity

tested in accordance with B.2, the tipLof the blade shall not move more than 10 mm a

illumination cé¢ntre shall not move more than 10 mm:

5.2.2 Wher

5.3 Blade

Detachable H
operating pos|

Compliance w

tested in accordance with B.24.the blade shall not break.
and handle hook-on fittings

ook-on blade and thandle combinations that engage shall lock and illuminate when
tion, and shall staysiluminated when the laryngoscope is held in any orientation.

ith these requiirements shall be checked by functional testing.

5.4 Handlg fittings

5.41

5.41.1

all be

n but

m but

m but

This
ber of
d and

hd the

n the

Handle dimensions

the dimensions of Figure 1.

5.4.1.2
to the dimens

ions of Figure 2.

5.4.2 Electrical contact — Conventional system

The hook-on fitting forming part of the handle for use with a conventional blade shall conform to

The hook-on fitting forming part of the handle for use with a fibre-illuminated blade shall conform

5.4.2.1 The electrical contact between a handle and conventional blade shall ensure that the lamp lights
when the blade is placed in the operating position.

Compliance s

hall be checked by functional testing.

© 1SO 2009 - All rights reserved
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5.4.2.2 The electrical contact of a conventional blade shall be rigid. The electrical contact of a handle that
can accept a conventional blade shall be either flexible or spring-loaded.

5423 Electrical continuity of a contact for a small lamp shall be achieved when the sealing washer is
compressed by (35 + 10) % during installation.

5424 Electrical continuity of a contact for the large lamp shall be achieved when either the sealing
washer is compressed by (15 + 5) % or the O-seal is compressed by (65 + 5) % during installation.

NOTE The return electrical circuit is through unspecified parts of the hook-on joint.
Dimensions in millimetres
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NOTE Drawing not to scale.

Figure 1 — Handle hook-on fitting of conventional system
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Dimensions in millimetres
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Key

1  spring-loa

NOTE Dr4

wing not to scale.

A

Hed switch:©OFF position, 3,5 to 2,2; ON position, 2,2 to 0,5; bottomed at < 0,5

@  Two positi

ns.

b Four positions.

Figure 2 — Handle hook-on configuration of green fibre-illuminated system

5.4.3 Electrical contact — Fibre-illuminated system

The electrical contact forming part of the electrical circuit in the handle of a fibre-illuminated system shall
ensure that the lamp lights when the blade is placed in the operating position.

Compliance shall be checked by functional testing.

© 1SO 2009 - All rights reserved
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5.5

5.5.1

ISO7

Blade fittings

376:2009(E)

A conventional blade shall not engage with a handle made in accordance with a fibre-illuminated
system, as specified in 5.4.1.2 and as shown in Figure 2.

5.5.2 A blade that engages a handle made in accordance with the fibre-illuminated system, as specified in
5.4.1.2, shall not engage with a handle of a conventional system, as specified in 5.4.1.1 and as shown in
Figure 1.

5.5.3
specif

Conventional blade hook-on fittings shall engage with any conventional handle hook-on fittings, as

ied in 5.4.1.1 and 5.4.2, and as shown in Figure 1.

5.5.4
0,28 n

NOTE
5.6

The fq
betwe]

5.7

5.71
When

Comp

5.7.2

When
positig

Comp
5.8

When
blade

Comp

When engaged, the clearance between the handle slot and the handle blade sha
hm.

Typical hook-on fittings are shown in Figure 3.

Engagement

rce required to engage a blade onto any handle hinge pin dimensioned in Figure 1 or Fig
en 10 N and 45 N (see Figure 4). The engaged blade shall be free torotate about the pin u

Operating position
Locking

a torque between 0,35 Nm and 1,35 Nm is applied to the blade, it shall lock into the opera

iance shall be checked by functional testing.

Unlocking

a torque between 0,25 Nm and, 1,35 Nm is applied to the blade, it shall unlock from
n.

iance shall be checked.by-functional testing.

Disengagement

a disengagemeént force between 10 N and 45 N is applied along the force axis shown in
shall disengage from the handle.

ianceshall be checked by functional testing.

| not exceed

ure 2 shall be
nder gravity.

ing position.

the operating

Figure 4, the
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Key

0 N~ ODN

end portiol
specified)
retainer (g
seating sy
locking su
hinge slot
electrical

locking slq
hinge pin

NOTE Dr4

h of hinge slot (shape not
hape not specified)

rface
[face (shape not specified)

ontact (conventional)
t (detent)

wing fiot'to scale.

Figure

%
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W\/\/

Key

NOTE

a8 Fd

6 L

6.1

6.1.1
lamp

6.1.2

sockel.

6.1.3
by mg

6.1.4
and re

O ™ A
| /

nge slot

Drawing not to scale.

rce axis parallel to slot.

Figure 4 — Force axis for engagement/disengagement

amp for conventional blade

Lamp and lamp base contact

base. The dimensions of the-contact shall comply with Figure 5 and Table 1.

The exterior of thelamp base shall be designed to facilitate insertion and removal of the
3
re than 0;2,mm when tested in accordance with A.1.

Thedamp shall be provided with a seal that prevents the ingress of substances into thg
sists*unscrewing of the lamp (see Figure 5 and Table 1).

A lamp for use on a conyentional blade shall have a central contact with electrical retufn through the

amp from the

The centralContact shall withstand the application of an axial force of 1 N without beconing displaced

b lamp socket

6.1.5 Components of contacts shall be made of corrosion-resistant materials to ensure durability and

contin

uity in the circuit between the socket and the lamp.

© 1SO 2009 — All rights reserved
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®0,

Key

1  sealing wg
2 centre cor
3  insulator

NOTE 1 Drd
NOTE2 Se

tact

sher/O-seal

wing not to scale.

b Table 1 for dimensions.

Figure 5 — Lamp and socket dimensions for use;with conventional blades

W1 T
1 3g R 3 2
)
A H
{ I ),
K | N R
Y . 3 %
i ‘ v K % X
> {};
> b o [
- <>
-¢ [5 L [4 ><\
a) Lamp b) Socket

Table 1|— Dimensions for lamps and sockets for use with conventional blades (see Figure 5
Dimensions in millimetres
Size Sealing O-seal
washer
11 12 13 l4 15 w1 W1 Wwo @1 @2 @3

1/8-72 08 | 100 | 261740 | 115 0,5 o | 14| 43|37
UN small +02 |+025 | £o)4 | 03 | 25 | +0.1 " | 04 | £02 | £0.2
No. 8-32 0,9 1,20 3,5 4,9 12,0 0,5 @ 0,90 02 2,0 5,5 4,6
UNC large +02 | 4025 | 04 | 03 | 25 | +0.1 +0,05 " | £05 | £05 | £0.2

The following

efinitions apply to this table, Figure 5, and to 6.1.1 and 6.1.4:

I, is the disfanceé ta the start of the full thread;

is the depth-gf-the electrical contact in the socket prior to Inmp insertion;

I3

wy is the minimum width of the flat sealing face;

3 is the outside diameter of the socket thread chamfer.

6.2 Screw thread for lamps

6.2.1 The screw thread of the lamp base for small lamps shall have the nominal size and designation of
1/8-72 UN-3A, in accordance with Table 1, and shall be designated in accordance with ISO 5864.

6.2.2 The screw thread of the lamp base for large lamps shall have the nominal size and designation of
No. 8-32 UNC-2A, in accordance with Table 1, and shall be designated in accordance with ISO 5864.

10
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7 Lamps for fibre-illuminated laryngoscopes
7.1 Alamp for a fibre-illuminated laryngoscope shall not be compatible with the socket specified in Clause 8.
NOTE See Annex E for the rationale for inclusion of this requirement.

7.2 The components of the lamp electrical contact shall be made of corrosion-resistant materials to ensure
durability and continuity between the socket and the lamp.

8 Sockets for conventional blades

8.1 |Dimensions and centre contact
8.1.1 | Screw threads for a socket shall be in accordance with Figure 5 and Table 1.

8.1.2 | Electrical contact shall cease and the lamp shall be extinguished at least“\5turns prior fo mechanical
disengagement of the threaded joint.

NOTE See Annex E for the rationale behind inclusion of this requirement.
Compliance shall be checked by functional testing.

8.1.3 | The centre contact of the socket shall have a mechanism for maintaining electrical coptact with the
lamp

EXAMPLE A spring.
Compliance shall be checked by functional testing:

8.1.4 | The socket contact shall be made of‘Gorrosion-resistant materials to ensure durability and continuity in
the circuit between the socket and lamp.

8.2 |Internal screw threads

8.2.1 | The internal screw thread of the socket for small lamps shall have the nominal size and glesignation of
1/8-73 UN-3B, in accordance with ISO 5864.

NOTE See Annex E.for' the rationale behind inclusion of this requirement.

8.2.2 | The internal'screw thread of the socket for large lamps shall have the nominal size and gdesignation of
No. 8432 UNC<2B,'in accordance with ISO 5864.

9 leaning, disinfection and sterilization

SAFETY PRECAUTIONS — Those devices suspected of being exposed to Creutzfeldt-Jakob Disease
(CJD) or variants shall not be reprocessed under any condition.

9.1 Laryngoscopes or components not intended for single use shall be suitable for cleaning, disinfection
and/or sterilization.

9.2 The manufacturer of reusable laryngoscope components shall determine the number of cleaning and
disinfection or sterilization cycles for which the laryngoscope or component is suitable.

NOTE See Annex E for the rationale behind inclusion of this requirement.

© IS0 2009 — Al rights reserved 1M
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10 Marking and labelling

10.1 Marking and labelling of unit packs and shelf- or multi-packs, and of information to be supplied by the
manufacturer in accompanying documents shall comply with EN 1041.

10.2 Blades and handles shall be marked with the name and/or trademark of the manufacturer and/or
supplier and/or authorized representative. The area of the name and/or trademark shall each be not less than

10 mm?2.

10.3 Blades shall be marked with the following:

10.4
type

10.5

10.6

size expr

“stainlesg”

[ 1 H ! bl A o
coSCU T TTIUTTicidls, 1 aciuruarivc wWillt ATMNCA U,

or “s/s”, if made from stainless steel;

material designation or recycling code;

the colou
“single-u

To faci
accordin

A fibre-

r Pantone 355C1), if fibre-optic.
5e” or equivalent, if so intended, which shall be visible in the operating position.

itate re-assembly, a removable fibre-illuminated component $Shall be marked with its siz
jto 10.2 and 10.3.

pptic illuminated handle shall be marked with the colour Pantone 355C ).

If appligable, the immediate packaging shall be marked with

a lot number or date of manufacture,

the length of the laryngoscope blade (from the base of the hook-on slot to the tip of the blade),

the word

the word

‘sterile”, if appropriate, and

b “single use”, if appropriaté,

NOTE The requirements of this Clause could be met by the use of appropriate symbols given in ISO 7000.

e and

h the

11 Accompanying documents

As well as tihe markings specified in 10.3, the manufacturer shall provide in the package in whig
laryngoscopelis supplied:

a) instructiohs-for use that are dated_as shall be any accompanying documents;

b) specifications of, and instructions for, fitting batteries, as appropriate;

c) the number and type of cleaning and disinfection or sterilization cycles for blades, handles and removable

components for reusable laryngoscopes supplied non-sterile — which may include a warning that

batteries

should be removed prior to chemical or heat processing;

1) Pantone 355C is the trade name of a product supplied by Pantone Inc. 590 Commerce Boulevard, Carlstadt, NJ, USA.
This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same

resul
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d) instructions for action in the event of damage to the sterile packaging or laryngoscopes supplied sterile,
and for appropriate methods of resterilization or disposal;

e) instructions to check the condition of the internal electrical power source by switching on the lamp before
commencing a clinical procedure;

f) a warning that the power outputs from some rechargeable cells can fall rapidly during use, resulting in
rapid failure of illumination;

g) information concerning the precautions required when disposing of used or defective batteries;

h) a . ' i .

i) fqr single-use devices only, a warning giving information on known characteristics and.tedhnical factors
khown to the manufacturer that could pose a risk if the device were to be reused;

j) information on the suitability of the laryngoscope for use in intense magnetie, fields, e.g. in magnetic
r¢sonance imaging (MRI);

k) alstatement on any limitation on the life of the laryngoscope;

[) instructions for routine servicing of the laryngoscope and for chec¢king its condition prior to pse, including
specifications of any replacement components;

m) a|warning that lamps, if left illuminated in an exposed @gsition, could generate sufficient| heat to burn
human tissue;

n) iffformation relating to handle and blade compatibility/interoperability.

NOTE See Annex E for the rationale behind inclusion of item m) above.

© 1SO 2009 — All rights reserved

13


https://standardsiso.com/api/?name=9ff56495e9287fe4faf1bc10d3f476ff

ISO 7376:2009(E)

Annex A
(normative)

Test method for lamp contact security

A.1 Principle

The lamp ba
displaced.

A.2 Appar

Fixture, thred
left exposed f|

A.3 Proce

A.3.1 Precd
instructions p

A.3.2 Screv
lamp base to

A.3.3 Apply
the lamp bass

A.4 Expression of results

Record wheth
0,2 mm from

atus

ded so as to receive the lamp thread, and so that the contact and thezend of the lamp b
br loading and measurement.

Hure

ndition the test piece and apparatus in accordance with"1fEC 60601-1. Follow any manufac
ior to testing.

the lamp securely into the threaded fixture and~measure the projection of the contact frg
- 0,01 mm.

a steady force of 1 N for 1 min to the.contact, and measure the projection of the contac
under load.

er or not the measurement of projection taken as specified in A.3.3 decreased by mor
he measurement of projection taken as specified in A.3.2.

e is securely fixed and a load is applied to the contact to ensure that it does not heécome

ase is

urer's

m the

t from

e than

14
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Annex B
(normative)

Test methods for strength, rigidity and illumination

B.1 Test method for lllumination in the resting position

Attachl the blade to an appropriate handle and activate the light. In a darkened room, place a white translucent
piece |of paper 20 mm from the tip of the blade in a plane approximating the position of-the yocal cords in
relatign to the blade, when the blade is in the operating position and normal to the line of Sjght. Mark the paper
from the back with the position of 1) tip of the blade, 2) upper illuminated edge, 3) lower illupinated edge,
4) right illuminated edge, and 5) left illuminated edge.

NOTE The illuminated edge is where visible attenuation of illumination begins.
A

T

NOTE lllumination might not bé bniform, i.e. oval or round.

Figure B.1 — llluminated edge

B.2 Test forappropriate strength and illumination under tension

Set up thé test blade and handle according to B.1. Apply a 65 N force vertically downwards a$ illustrated in
Figurg B<2, not more than 10 mm from the tip of the blade. Realign the paper so that it is normal to the new
line of Sight

The force shall not cause more than a 10 mm movement of the blade tip from the initial position. Furthermore,
there shall be not more than a 12 mm shift of any luminal edge.

NOTE Consistent illumination of the laryngeal inlet, which is approximately 20 mm (in width) by 25 mm
(anteroposteriorly), is essential for successful tracheal intubation.
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Key

1 handle

2  screen

3  single-usg blade
F  force =65(N

Figure B.2 — lllumination under tension
Repeat the tept by applying a downward force of 150 N.

The integrity ¢f the blade shall be checked by visual inspection

16
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Annex C
(informative)

Blade size markings

See Table C.1.

Table C.1 — Size markings for laryngoscope blades

Marking Intended laryngoscope use
000 Small premature infant
00 Premature infant
0 Neonate
1 Small child
2 Child
3 Adult
4 Large adult
5 Extra-large adult
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Annex D
(informative)

Laryngoscope blade designs

This annex presents an extract from Reference [6], with permission from the authors. ISO should not be held
responsible for the conclusions of the authors.

“Laryngoscopes are used 1o view the larynx and adjacent structures, most commonly Tor the purp
inserting a tube into the tracheobronchial tree. The wide range of available devices attests to the many-d
difficulties engountered in their use.

The blade is
the blades a
markings for |

The blade is ¢

The base is th
of the base is

The tongue (4
tongue) and |

Blades are cg
the blade. In
curved bladeq
use of a boug

The flange ¢
instrumentatiq
of the blade. ]

The tip (beak

usually blunt and thickened to decrease trauma.

In most caseq
more importa
particularly ag
others. A brie

fe numbered, with the number increasing with size. Table C.1 shows the-appropriats
Aryngoscope sizes.

omposed of several parts, including the base, heel, tongue, flange, web, tip and light sourg

e part that attaches to the handle. It has a slot for engaging the*hinge pin of the handle. TH
called the heel.

patula) is the main shaft. It serves to compress and manipulate the soft tissues (especia
bwer jaw. The long axis of the tongue may be straight.or curved in part or all of its length.

mmonly referred to as curved or straight, depending on the predominant shape of the ton
general, straight blades provide better visualization of the larynx than curved blades,
increase the ease of intubation. When a satisfactory view is obtained but intubation is d
e may be helpful.

rojects off the side of the tongue) and is connected to it by the web. It serves to
n and deflect tissues out of the line of vision. The flange determines the cross-sectional
[he vertical height of the cross=sectional shape of a blade is sometimes referred to as the *

contacts either the epiglattis or the vallecula and directly or indirectly elevates the epiglott

, use of a laryngoescope presents little or no difficulty to the experienced operator, and sk
hce than the type of blade employed. There are, however, situations in which a certain bl
vantageousy This has led to the development of a number of blades: curved, straight, hybr
description of these blades follows.

Macintosh tylpe blades

bse of
iverse

he component that is inserted into the mouth. When a blade is available in morethan ong¢ size,

b size

e.

e end

lly the

jue of
while
fficult,

guide
shape
step”.

s. It is
Il is of

ade is
d and

a)

Macintosh blade

The Macintosh blade is one of the most popular blades. The tongue has a gentle curve that extends to
the tip. In cross-section, the tongue, web, and flange form a reverse Z. Numerous modifications have
been suggested. The No. 4 blade may be more useful than the No. 3 in normal and large-sized adults.
The force, head extension and cervical spine movement is greater with the Macintosh blade than with the
Miller blade.

18
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b)

c)

d)

f)

g)

h)

)

k)
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Left-handed Macintosh blade

The left-handed (reversed) Macintosh blade has the flange on the opposite side from the standard
Macintosh blade. This blade may be useful for abnormalities of the right side of the face or oropharynx,
left-handed laryngoscopists, individuals with limited use of the left arm, intubating in the right lateral
position, and positioning a tracheal tube directly on the left side of the mouth.

English Macintosh
The English Macintosh is similar to the conventional Macintosh except that the flange is curved and lower

at the handle end. Two studies have found that this blade provided better results than other commonly
used blades

)

olio blade

The polio blade is also a modification of the Macintosh. The blade is offset fromthie*handlg at an obtuse
ahgle: to allow intubation of patients in iron lung respirators or body jackets; for,use after the anesthesia
sgreen is in place; for patients with obesity, breast hypertrophy, kyphosis. with severe| barrel chest
deformity, a short neck, or restricted neck mobility. Disadvantages of this.blade are that littl¢ force can be
applied and control is minimal.

Improved vision Macintosh blade

The improved vision (IV) Macintosh blade is similar to the standard version except that the| midportion of
the tongue is concave.

Qxiport Macintosh (Mac/Port)

The Oxiport Macintosh blade is a Macintosh bladé with a tube to deliver oxygen added.
Tull Macintosh

The Tull (suction) blade is a modified ' Macintosh that has a suction port near the tip. The syction channel
ektends next to the handle and has”a finger-controlled valve so that suction can be controlled by the
Igryngoscopist.
Fink blade
The Fink blade is another modification of the Macintosh. The tongue is wider and has a sharper curve at

the distal end. The height of the flange is reduced, especially at the proximal end. The light pulb is placed
grther forwardthan on the conventional Macintosh blade.

izarri-Giuffrida blade

The Bizarri-Giuffrida blade (flangeless Macintosh) is a modified Macintosh on which the flange is removed,
ekcept for a small part that encases the light bulb. This was done to limit damage to the upper teeth. The
blade is designed for patients with a limited mouth opening, prominent incisors, receding mandible, short
thick neck, or anterior larynx.

ULP

The ULP (Upsher low profile) is a modified Macintosh blade with a low flange and a fairly straight
proximal section which leads to a tip with a significant curve. This configuration is designed for insertion
into a small mouth.

Upsher ULX Macintosh blade

The ULX blade has a little more curve than the standard Macintosh blade.
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Miller blades

)

m)

Wisconsin blades

()]

q)

r

s)

20

Miller blade

The Miller is one of the most popular blades. The tongue is straight with a slight upward curve near the tip.
In cross-section the flange, web, and tongue form a C with the top fattened. Some versions of the blade
have the lamp socket on the tongue, whereas others have it on the web. The lamp may be on either the
right or left side of the blade. If the bulb is on the left side, the bulb is easier to change but can be covered
by the tongue. Placing the bulb on the right side allows it to be protected by the flange. Several
modifications have been described.

spine

Oxiport Miller blade
The Oxigort Miller (Miller/port, oxyscope) blade has a built-in tube that allows delivery-of oxygen fduring
intubation. It may also be used for suctioning. Insufflation of oxygen during intubation using this blagle has
been foupd to lessen oxygen desaturation in spontaneously breathing anesthetized patients.

Tull Miller blade

The Tull [suction) Miller blade is a standard Miller blade with a suction'tube whose port ends near the tip
of the blade. Near the handle is a finger-controlled port that allows control of suction.

Mathewsg blade

The Mathews blade is straight with a wide and flattened, petalloid configuration tip. It is designed for
difficult npsotracheal intubations.

Wisconsin blade

Unlike tHe Miller blade, the Wisconsin\blade's tongue has no curve. The flange is curved tq form
two-third$ of a circle in cross-section. The depth of the flange is small at the proximal end and widerin the
distal portion.

Wis-Foregger blade
The WistForegger is @ modification of the Wisconsin blade with a straight tongue and a flange that

expands [slightly toward the distal end. The distal portion of the blade is wider and formed slightly|to the
right.

Wis-HipTle blade

The Wis-Hipple is also a modified Wisconsin blade. The tongue is straight, and the flange is large and
circular. Compared with the Wisconsin blade, the flange is straighter and runs parallel to the tongue and
the tip is wider. It is designed primarily for use in infants.

Schapira blade
The Schapira blade is a straight blade with a tip that curves upward. The vertical component is minimal.

The blade is designed to facilitate intubation by cradling the tongue and pushing it to the left side of the
mouth.
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t)

u)

y)

aa)

bb)

cc)

dd)
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Alberts blade

The Alberts blade combines characteristics of the Miller and Wis-Hipple blades with a cut-away flange to
increase visibility. There is a recess to facilitate insertion of a tracheal tube. The blade forms a 67° angle
with the handle. It is used for pediatric patients.

Michaels blade

The Michaels blade differs from the Alberts blade only in that it forms a 93° angle with the handle.

Soper blade

The Soper blade combines the Z shape on the flange of the Macintosh blade with a straight blade. It has
alslot built into the tip, which is intended to prevent the epiglottis from slipping off the blade.

Heine blade

The Heine blade is straight with a slight upward curve at the tip. The flat flange is curved away from the
blade. It is useful for children with large tongues.

Snow blade

The Snow blade is a hybrid blade consisting of a Miller tongue.and a Wis-Foregger flangg. It is curved
2|54 cm (1 inch) from the tip.

Flagg blade

The Flagg blade has a straight tongue. The flangeshas a C shape that gradually decreases in size as it

QD

bproaches the distal end.

(0]

uedel blade

he Guedel blade is a straight blade oh which the tongue is set at a 72° angle to the hand|e. The flange
hs the shape of a U on its side. Theight is close to the tip, which has an uptilt of 10°.

e |

Bennett blade

—

he Bennett blade is a. madification of the Guedel blade. It also forms an acute angle with the handle. The
bper part of the flange’has been omitted.

C

Eversole blade

The Eversele blade has a straight tongue. The flange forms a C with the tongue and web near the
pfoximaliend. Midway to the tip, the upper flange tapers.

Seward blade

The Seward blade has a straight tongue with a curve near the tip. It has a small reverse Z-shaped flange.
The blade is useful for nasotracheal intubation because its shape allows a Magill forceps to be introduced
with minimum loss of view. It is intended for use in children less than five years old.

Phillips blade

The Phillips blade is straight with a low flange and a curved tip similar to a Miller blade. The light bulb is
on the left side of the blade.
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