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A brief history of clinical airway management
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membrane formed with diphtheria infections!'? (Figure 2)
Later, George Fell developed an apparatus that could be

Given the remarkable advances that have occurred in clinical

airway management in recent years it is only natural for clini- ,
cians to wonder how airway management was carried out in  attached to the O’Dwyer tube system to allow for positive
distant times. It turns out that the art of clinical airway man- pressure ventilation! ). This combination was used by Fell
agement is as old as medicine itself. For instance, there is and others to provide temporary respiratory support in some
evidence that the tracheotomy operation was portrayed on patients who were apneic from respiratory depressant drugs
, whi such as morphine. The combination was also used to treat
i patients with pneumothoraces and to allow for thoracic sur-
gical procedures. Across the ocean in Germany, Hans Kuhn

Egyptian tablets dating back to 3,600 BC, while reference to
i modified O’Dwyer’s tube system to create a flexometallic

endotracheal tube with matching introducer intended for

blind insertion!?

the procedure can be found in ancient Hindu scriptures dat-
ing from 2000 BC!?, Tt is also said that Alexander the Great

(356-323 BC) saved a soldier from suffocation by making a
tracheal incision using the tip of his dagger®. Later, in 100

AD, Antyllus described tracheotomy as a «horizontal inci-
sion between 2 tracheal rings to bypass upper airway obstruc-

tion»® while in 160 AD, the Roman physician Galen wrote
«If you take a dead animal and blow air through its larynx
(through a reed), you will fill its bronchi and watch its lungs
attain the greatest dimension»® (Figure 1) illustrates a de-
scription of the operation in a 17" century textbook.
Despite such ancient reports, however, according to Sit-
tig and Pringnitz®, before 1,800 only 50 life-saving trache-

otomies had been described in the entire medical literature
common clinical use of the procedure would have to wait

until pioneers such as Trousseau and Trendelenburg refined
and popularized the operation. In 1833 Trousseau reported

on his experience with 200 diphtheria patients treated with
tracheotomy”). In 1871, Trendelenburg performed a trache-

otomy to prevent blood inhalation during upper airway sur-

Figure 1. Ancient engraving illustrating a tracheostomy pro-
cedure. From Armamentarium chirurgicum bipartitum, 1666

As experience with the tracheotomy operation grew, con-
Courtesy of the National Library of Medicine. (Image edited

sideration to less invasive techniques arose. In 1880, in Scot-
for clarity).

gery®.
land, William Macewen described how to relieve airway
obstruction by passing an oral tube into the trachea®. He
practiced blind, digital intubation using cadaver models

and eventually was able to use this technique clinically. A
few years later, in the USA, Joseph O’Dwyer developed a
metal tube system that could be passed blindly to relieve

airway obstruction in children suffocating from the pseudo
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Figure 2. Dr. Joseph O’'Dwyer’s glottic tube system. This
was used primarily in the late 1800s to maintain the airway
in children with diphtheria. The device was placed blindly
and required that the operator place his hand in the child’s
mouth to introduce the device. Occasionally, the child would
bite the operator, infecting him. Image Credit:
http://www.case.edu/artsci/dittrick/site2/museum/artifacts/
group-b/b-3intubation.htm

(Of interest, O’Dwyer lived to see his life-saving air-
way equipment rendered into a largely historic relic as
antitoxin research by von Behring and others provided
a much-needed remedy for diphtheria in 1890. Immuni-
zation against diphtheria began several years later. The
first ever Nobel Prize for Medicine or Physiology was
awarded to von Behring in 1901 for his ground-break-
ing work).

One important problem with the O’Dwyer intubation sys-
tem and its variants was that they had to be placed blindly.
The next important development in clinical airway man-
agement was thus the development of direct laryngoscopy,
which allowed visualization of the glottic structures. Man-
ual Garcia (1805-1906), a professor of singing in London,
England is commonly credited with the discovery of laryn-
goscopy. In 1855, he described how he could perform «au-
tolaryngoscopy» through the use of a dental mirror in com-
bination with a second, larger mirror used to direct sunlight
into his mouth!"®. This arrangement allowed him to see his
larynx and trachea, a feat fortuitously made possible be-
cause of his absent gag reflex.

Earlier, as a mere medical student, Benjamin Guy Bab-
ington created a «glottiscope» in 1829U4. Unfortunately,
the invention did not have the impact it deserved. A num-
ber of years later, towards the end of the 19th century,
Kirstein developed an instrument he called an «autoscope»
(Figure 3)(19. The idea for this instrument came to Kirstein
after he learned how an endoscope intended for esopha-
goscopy had inadvertently slipped into the trachea. His
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Figure 3. Line engraving of Kirstein performing laryngosco-
py with his laryngoscope. From Hirsh et al. (1986).

design was subsequently modified by Jackson by provid-
ing distal illumination with a tungsten light bulb and oth-
er modifications.

The 1940s saw the development of the Miller and
MacIntosh laryngoscopes in common clinical use today.
In 1941, Robert Miller described his straight laryngo-
scope blade'®), while in 1943 Robert MacIntosh described
his curved blade(!”. (MacIntosh hoped that by minimiz-
ing contact with the epiglottis, that his laryngoscope
would be less stimulating). At the same time, in Montre-
al, Canada in 1942, Harold Griffith introduced curare as a
muscle relaxant with a view to facilitating abdominal
surgery and other procedures(!®. As a result, tracheal in-
tubation became routine in major surgical procedures.
Although 60 years later variations of the MacIntosh and
Miller laryngoscopes are still in common use, because
both occasionally fail to provide adequate glottic views,
efforts to improve on their designs have continued. The
result has been a continuing series of innovations in laryn-
goscope design, including developments such as fiberop-
tic bronchoscopes optimized for intubation, the Bullard
laryngoscope and its variants, the McCoy articulating
laryngoscope, various optical stylettes, and video laryn-
goscopes such as the GlideScope and the McGrath video
laryngoscope.

Finally, any history of airway management would be in-
complete without mentioning supraglottic airway devices
such as the Laryngeal Mask Airway (LMA). As figure 4 il-
lustrates, Dr. Archie Brain, the inventor of the LMA, went
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Figure 4. Early prototypes of the laryngeal mask airway.
Image Courtesy Dr. Archie Brain.

Anesthesia and Analgesia—January-February, 1937

The Pharyngeal Bulb Gasway: A New Aid in Cyclopropane
Anesthesia.*

B. C. Leech, M.D,, C.M,, F.ILC.A., Regina, Sask., Canada.
Director, Depariment of Juurkr:ia, Regima General Hospital.

<p! INCE FEBRUARY, 1935 (over a year), the author has heen
P |

| The chief manner of investigation was by the study of wax
= casts of post-mortem throats.

Figure 5. Leech’s pharyngeal bulb gasway, 1937. A des-
cription of Dr. Leech and his invention is available at http://
www.cja-jca.org/cgi/reprint/37/6/689.pdf

Figure 6. The Deathbed of George Washington. In Decem-
ber 1799 George Washington developed a nasty sore throat
accompanied by fever, swelling, and difficulty swallowing.
He was diagnosed with an «inflammatory quinsy». Although
one of his physicians, Elisha Cullen Dick, proposed perfor-
ming a tracheotomy to aid in Washington’s breathing, this
suggestion was rejected by the other physicians. Instead,
Washington was repeatedly phlebotomized (to a total of
five pints of blood!). This therapy undoubtably contributed
to his death.

Image Credit: http://www.britannica.com/eb/art-56168.

thorough a considerable variety of prototype designs be-
fore the clinical launch of the LMA in the 1980s. Many
people are unaware, however, that other supraglottic airway
(Figure 5) were in clinical use long before the invention of
LMA, although these devices were eventually eclipsed by
the popularization of tracheal intubation following the pop-
ularization of curare.

Table I. Some landmarks in clinical airway management.

Biblical Times Death from airway obstruction recognized (trauma, strangulation, leprosy, abscesses)

1700s Metal and leather tubes inserted blindly into the trachea for treatment of drowning

1842 Crawford Long discovers ether anesthesia

1854 Garcia, a professor of singing, develops indirect laryngoscopy

1878 Chloroform administered through tracheal tube (MacEwen)

1885 O’Dwyer popularizes intubation for diphtheria

1895 Kirstein develops direct laryngoscopy

1900 Kuhn develops a flexometallic tracheal tube

World War | Many casualties requiring head and neck surgery adds impetus to widespread use of intubation in military
hospitals; Magill introduces tracheal tube with inflatable cuff

1920 Chevalier Jackson designs improved laryngoscope

1920s Magill develops blind nasal intubation

1942 Griffiths introduces curare into clinical practice
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Continuous Table I. Some landmarks in clinical airway management.

1946 Mendelson describes aspiration pneumonitis

1950s Popularization of the use of tracheal tubes for general anesthesia

1960s Advent of electronic patient monitoring

1962 Sellick maneuver and rapid-sequence induction developed

1940s-1970s  Continuing improvements in laryngoscope and tube designs; use of plastic

1970s Development of implant-tested low-irritation, low-cuff pressure disposable tracheal tubes

1980s Popularization of fiberoptic intubation. Introduction of pulse oximetry and capnography as noninvasive
means of assessing oxygenation and ventilation.

1990s Popularization of laryngeal mask airway, rigid fiberoptic laryngoscopes (Bullard, Wu, etc.,) and ASA
Practice Guidelines for Management of the Difficult Airway. Increased awareness of the special
challenges of the «difficult extubation» patient.

1995 Founding of the Society for Airway Management (www.samhg.com)

2000s Introduction of video laryngoscopes (GlideScope, McGrath, etc.)
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