B-ENT, 2007, 3, 217-230

A Historical Vignette
“Be proud of yourself: you have a History!”

Dr Bonain, an ENT surgeon with an ocean background

J. Tainmont

Winston Churchill Avenue 172, Box 9, 1180 Brussels, Belgium
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Abstract. Dr Bonain, an ENT surgeon with an ocean background. Bonain’s liquid, otherwise known as Bonain’s mixture
or Bonain’s solution, is universally known and still in use. How many medicines can say the same after a hundred years?
By contrast, Jules Aristide Bonain, a physician from Brittany, remains unknown. We pay a tribute to him in this paper,
describing the origins of the famous solution, as well as Bonain's role in the treatment of diphtheria and his surprising
early career as a naval surgeon, which led him to participate in France's colonial adventure at the turn of the 20th cen-
tury.

Figure 1
Portrait of Dr Bonain (1860-1934) from the “Galerie
Internationale des Oto-rhino-laryngologistes” published in
1908 in the “Revue hebdomadaire de laryngologie, d’otologie
et de rhinologie du Docteur E.J. Moure” (with kind permission
from the Portmann Foundation).

Figure 2
Dancing children in front of the waves” (1912) by Léon
Spilliaert, a Belgian painter (1881-1946).
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The Bonain family'

Bonain was born, lived and died in

Brest on the edge of the ocean.

Several members of his family

achieved fame in the navy or the

colonial army:

— Timothée Lambert Bonain
(1799-1874), his grandfather,
was a “cook and caterer” and
the first member of the family
to move to Brest from his home
town of Moliens.

— Aristide Prosper Bonain (1837-
1887), his father, kept a
draper’s shop in Brest.

— Jules Aristide Bonain (1860-
1934), the subject of our paper,
started out as a naval surgeon.
He enlisted on the Bayard
under the flag of Admiral
Courbet, participating in the
campaigns of Annam, Tonkin
and then Formosa. He was also
in Madagascar. Later, he
resigned from the navy and
became an ENT surgeon.

— Marie Emma Bonain, his
daughter, married Charles
Mirguet, the future Surgeon
General of the navy.

— Georges Ernest Bonain, one of
his younger brothers, was
Surgeon General of the navy.

— Erasme Alfred Bonain, a
cousin, was the “commander of
the native guard”

— Adolphe Louis Bonain, another
cousin, was a Surgeon Major in
the colonial army.

Bonain and his colleagues®*

“He was modest and unaffected.
Since the death of his wife more
than 25 years previously, he had
become something of a recluse.
His deep sorrow left in him a
background of sadness and bitter-
ness that nothing could erase.”

(Funeral oration for Bonain by
Dr Lecouteur)
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“Among the general public,
Bonain’s reputation did not extend
beyond the Brest region: with the
most complete devotion, a deliber-
ate self-effacing manner and
absolute modesty, he put into
practice an incomparable love of
science that kept him at a distance
from all fashionable intercourse...
That deliberately self-effacing
manner, so removed from noisy
events... his absolute unselfish-
ness... an exquisite simplicity of
manners...

He was a delightful talker who
charmed his listeners by his words
full of imagery, his clear diction,
his clear common sense...

This was doubtless why, at a
time when knowledge or even
ability count for so little compared
to the ability to get oneself known,
he was not considered for official
honours. The Academy of
Medicine, which would have hon-
oured itself by inviting him to join
its ranks, limited itself to making
records of the numerous papers he
addressed to it about each of his
discoveries...”

(Funeral oration for Bonain by
Captain Rondeleux)

Even taking into account the
circumstances in which these
eulogies were given, Bonain
would not seem to have been
a man obsessed with “public

Figure 3
Siam Street in Brest, as Bonain knew it

relations”, a characteristic which
makes him appealing to us.

Doctor Bonain Street

Jules Aristide Bonain was born in
Brest (in the Finistére department)
on 25 July 1860. He died there on
28 December 1934. His home was
at 61 Traverse Street, at the corner
of Siam Street. Siam Street was a
narrow but important road in
Brest, as is shown by Jacques
Prévert’s song:

Rappelle-toi Barbara

1l pleuvait sans cesse sur Brest
Et je t’ai croisée rue de Siam
Tu souriais...

[Remember Barbara
The rain fell unceasingly in Brest
And I passed you on Siam Street
You were smiling...]

Since 16 December 1968, Brest
has had a “Doctor Bonain Street”.
However, it is a long way from
Bonain’s former home, on the out-
skirts of the old city in the old St
Mark commune, that was annexed
to Brest as the “quartier du Bot” in
1945.

Summary of Bonain’s career

¢ Bonain’s medical career began
in the national navy where,
according to Moure, he served
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from 1881 to 1890. Dr Lecouteur
claims that Bonain resigned his
commission in 1892 only.

Between 1890 and 1892, while
still in military service, he spe-
cialised in ENT in Bordeaux
under Professor Moure.

In 1892, he resigned from the

Navy. However, he took up his
commission again during the First
World War, serving as Médecin
Principal.
e From 15 November to
31 December of 1892, he attended
the lectures of the microbiology
course at the Pasteur Institute in
Paris. The teacher was Emile
Roux, one of Pasteur’s close col-
leagues, and the demonstrator was
Charles Nicolle, a future Nobel
Prize winner (1928).

Two years previously, one of
Bonain’s colleagues, another
médecin de marine named Albert
Calmette, had followed the same
course and he was so enthusiastic
about this training that he gave up
the Navy and devoted himself
from that point onwards to Pasteur
research (creating the Bacillus
Calmette-Guérin for tuberculosis,
1924).
¢ Unlike Calmette, Bonain took a
more conventional road after mov-
ing to the Pasteur Institute.
However, this period doubtless
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focused his attention on the
dramatic consequences of diph-
theria, to the reduction of which
he was to dedicate much of his
later life. The high mortality rate
associated with diphtheria spurred
him on to learn, practise, defend
and propagate an American intu-
bation method which he even
taught in the Parisian hospitals for
children at the request of Dr Emile
Roux.

e In 1892 also, Bonain opened a
free private ENT practice, which
he maintained until the creation of
the ENT department at the civil
hospital of Brest in 1896.

As an assistant surgeon at the
civil hospital of Brest, he created
the ENT department, which he
continued to lead until 1925.

1. - HREST, « L'Hbplal Marivime - G -

Figure 4
The Military Harbour and the impressive buildings of the
Maritime Hospital.

He was appointed President of
the French ENT society in 1907.

Training for naval surgeons in
Brest: the Maritime Hospital*

A gigantic Maritime Hospital was
built in Brest at the beginning of
the 19" century (1200 beds). It
went into use in 1834. It brought
together theatres for dissections,
museums of normal and patho-
logical anatomy, lecture halls,
botanic gardens, and a natural
science museum. Physicians,
surgeons and military pharmacists
were trained there.

However, this “School of Naval
Health” accommodated many
students of various kinds. The
majority could look forward to a

Figure 5

Two views of the Maritime Hospital of Brest
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Figure 6
Amédée Courbet was appointed to the
head of the China Seas squadron in 1883.
In August, Courbet blockaded Hué before
attacking it and taking its citadel. He
forced the emperor of Annam to make
peace (treaty of Hué, August 1883). He
then occupied a part of the Tonkin delta.
In March 1884, he was promoted to the
rank of Vice-Admiral, in which capacity
he directed the operations targeting
China. In February 1885 he had a part of
the Chinese fleet destroyed by his torpedo
boats. (Ten years earlier, Courbet had
organized a course about torpedoes and
the new weapon fascinated him.) Finally
he landed in Formosa (Figure 8) and
conquered Ke-Lung (asterisk), a city
located in the northern part of the island,
and Makoung (arrow), a harbour on the
western coast of Penghou, one of the
principal islands of the Pescadores. At
last, in May 1885, he subjected the whole
of these islands, which form an archipel-
ago to the west of Formosa.
But Courbet fell victim to an infectious
disease and died on board his flagship, the
Bayard, in Makoung harbour on 11 June
1885. A naval officer, Pierre Loti, who was
signed up on the Triomphante, another
ship in the squadron, described the death
of the admiral in a few moving pages in
his “Propos d’exil” [Words on exile] (see
below).

future only as auxiliaries in the
health service prior to a move into
private practice.

At this time, the colonial adven-
ture also provided openings for
naval surgeons, and tropical dis-
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Figure 7
The Bayard was a battleship built for service in distant seas. It was built, launched, and
fitted out in Brest shipyard. In June 1883, it was sent to Indochina with Bonain on board

as a medical auxiliary.

eases were a specialism of naval
medicine (Calmette). That situa-
tion was a leftover of the Old
Regime, when the military health
services trained their own staff.
Their training schools were
distinct from the faculties of
medicine and they did not lead
to a university qualification.
When Bonain was in the Navy,
from 1880 to 1890 (or 1892),
radical changes were made to
training for naval surgeons: the
doctorate became a requirement
for the practice of medicine. The
school of Brest was “down-
graded” to an associated training
establishment in 1890. From then
on, it concentrated solely on
preparing students for the entrance
examination for the Bordeaux
school of naval health, which was
now the only fully-fledged training
institution. In academic terms, it
was dependent on the Bordeaux
faculty of medicine, and therefore
allowed students to obtain the
necessary university qualifications.

However, we Dbelieve that
Bonain was a product of the old
training arrangements and was
therefore not required to train at
the school of naval health of
Bordeaux. It would appear that the
only thing he did in Bordeaux was
to follow the ENT lessons given
by Moure.

Bonain’s two naval campaigns
as a naval surgeon

e The campaign of China

As a young medical auxiliary,
Bonain sailed on the Bayard. This
battleship sailed in the seas of
China under the flag of Admiral
Courbet. In 1883, the future admi-
ral was in charge of the naval divi-
sion in Tonkin. He contributed to
the establishment of the French
protectorate on Annam (treaty of
Hué in 1883) and to the conquest
of Tonkin. The admiral died in
1885 on the Bayard. Bonain was
probably on board at the time.



Historical Vignette

Figure 8
Formosa island; a map from a dictionary of 1900 (Larousse)

e The Madagascar campaign

At the end of the 19" century, the
French also wanted to put their
claim to Madagascar into effect.
The first expeditionary corps con-
sisting of 2500 men, and including
Bonain, was sent to the region
from 1883 to 1886. However, it
clashed with the Malayans on the
island, the Hovas, who seized
power with support from the
English. In 1885, however, those
Hovas were forced to sign a treaty
under which the entire island was
placed under French protection.
The Queen of Madagascar refused
to comply with the treaty and
General Duchesne was appointed
in 1894 to lead the Madagascar
expeditionary corps (Bonain had

resigned in the meantime).
Tananarive was seized in 1895.
This time, the Queen was forced
to submit and sign a new protec-
torate treaty.

Three of Bonain’s colleagues:
Albert Calmette, Victor Segalen,
Pierre Loti

Bonain’s career as a naval surgeon
may be compared to the careers of
some of his colleagues to high-
light the differences between
them. These three figures are
certainly more famous than
he. Calmette achieved fame in
medical research, and the two
others in literature.

e Albert Calmette (1863-1933)
was three years younger than
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Figure 9
The Queen of Madagascar, Ranavalona
III, who reigned from 1883 to 1895
during the two French campaigns.

Bonain. He was also trained at the
Brest school of naval medicine
and served at the same time as
Bonain in Admiral Courbet’s
squadron during the China cam-
paign from 1883 to 1885.

The year 1890 marked a turning
point in his career: he was given
permission to follow the course at
the Pasteur Institute under the
direction of Dr Roux. From this
moment, the future course of
Calmette’s career was settled: he
became an immunologist, winning
fame in different domains, and
particularly in the area of tubercu-
losis (with the Bacillus Calmette-
Guérin). He was appointed a
member of the Academy of
Medicine.
¢ Victor Segalen was a naval sur-
geon who was much younger than
Bonain (1878-1919). He was also
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Figure 10
Albert Calmette

a student at the new associated
school of medicine of Brest,
before moving on to the Bordeaux
school of naval health (see above).
However, his main claim to fame
is as a writer, a romantic poet par
excellence, but also an archaeolo-
gist and a sinologist. He was
found dead in the Huelgoat forest
in Brittany, with a copy of Hamlet
at his side. He is the author of Les
Steles, in which he evokes China,
and of Les Immémoriaux, in
which he describes the arrival of
the missionaries in Polynesia
(Segalen stayed also in Tahiti,
where he collected Gauguin’s
final paintings).
e Of the four naval officers listed
here, Pierre Loti (1850-1923) was
the only one who was not a naval
surgeon. He enlisted at the Brest
naval school at the age of 17, and
reached the rank of captain in
1906. His real name was Viaud,
but his naval colleagues gave him
the name of an Indian flower “the
loti”, because of his timidity.

In 1885, we find him serving as
a sub-lieutenant (enseigne de vais-
seau) in the squadron of Admiral

L T et

VICTOR SEGALEM 1873.1913

Figure 11
Victor Segalen

Courbet, whose death off Formosa
he described in his Propos d’exil:

A bord de la Triomphante, rade de
Makoung, vendredi 12 juin 1885.
C’était hier a sept heures du soir,
- pendant que nous étions a table
dinant assez gaiement — on enten-
dit un canot accoster le bord, et
les timoniers dirent qu’il venait du
Bayard avec une lettre pour le
commandant. Alors il y eut une
minute de curiosité impatiente,
car ce devait étre une communica-
tion grave: la paix signée ou la
guerre reprise? ... Non, rien de
tout cela, mais une chose sombre
et imprévue: ['amiral était
mourant a cette heure méme. Ce
canot faisait le tour des bdtiments
de I’escadre pour le dire... (Pierre
Loti, Propos d’exil, Calman-Levy,
Paris, 1887)

[On board the Triomphante,
Makoung  Harbour, Friday,
12 June 1885.

It was yesterday at seven in the
evening - while we were sitting
down to eat in a rather cheerful
mood — that we heard a small boat
coming alongside. The helmsman

J. Tainmont

Figure 12
Pierre Loti

Figure 13
Caricature of a naval surgeon (4)

C’est une bell’ profession

Que celle de médecin

Avec beaucoup de potions

On rend tous les hommes sains
On leur flanq’ de la quinine

ca leur donne bonne mine

[To be a physician.

It’s a nice profession.

With all sorts of potions

We get all the men fighting fit
We give them quinine

For a better complexion.]
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said that it was from the Bayard
with a letter for the captain. There
was a minute of impatient curiosi-
ty, because it was probably a seri-
ous message: had the peace treaty
been signed or the war resumed?
No, it was none of these things,
but something sombre and unex-
pected: the admiral was dying at
this very moment. That boat sailed
around the ships of the squadron
to announce the news...]

(Pierre Loti, Propos d’exil,
Calman-Levy, Paris, 1887)

Disillusioned with his career as
a naval surgeon, Bonain changes
course’

Mais cette navigation active que
pratiquaient la plupart des
navires de la flotte s’accompag-
nait d’un terrain pathologique
trop peu varié aux yeux de
Bonain, et poussé par le désir de
s’instruire, il se trouva rapidement
enfermé dans le dilemme posé au
début de la carriere des jeunes
médecins de son époque: ou bien
suivre le tour d’embarquement ou
I’on courrait la chance de s’attir-
er la faveur des futurs grands

chefs de la marine, ou bien s’ori-
enter vers le professorat, plus
favorable a sa formation intel-
lectuelle.

[But the navigation actually prac-
tised by most of the ships of the
fleet gave rise to pathological con-
ditions that Bonain found to be too
limited in range. Motivated by the
desire to learn, he found himself
trapped in the dilemma that
marked the early careers of the
young physicians of his time: to
engage in the round of appoint-
ments which gave people a chance
of gaining the favours of the top
Navy brass of the future, or to
concentrate on a teaching profes-
sion that would be more propi-
tious to intellectual development.]
(Funeral oration for Bonain by
Commander Rondeleux)

So apart from a few unusual
moments during France’s coloni-
sation campaign in the Far East,
Bonain was probably weary of the
routine aspects of day-to-day
medicine. The caricature below
(Figure 13) shows the monoto-
nous reality. So Bonain opted for
an entirely new specialism: otorhi-
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nolaryngology. Professor Moure
of Bordeaux was its supreme per-
sonification.

Unfortunately, naval medicine
had no need of this branch of
medicine. A process resembling a
divorce was set in motion...

Three of Bonain’s teachers:
Emile Moure, Emile Roux,
Joseph O’Dwyer>*

e Emile Moure (1855-1914) was
the founding father of ENT as a
specialism in France. At the out-
set, he trained in Paris under the
laryngologist Fauvel and the
otologist Jules Ladreit de Charriere,
a physician at the Deaf-Mutes
Institute. After this training
(which Sebileau thought was
poor), Moure went abroad before
establishing a practice in
Bordeaux, where his talent was to
achieve its full potential. He rapid-
ly mastered the lighting instru-
ments available and acquired less
cumbersome instruments. Last but
not least, he was the first to prac-
tice the three branches of his pro-
fession in conjunction and so he
was the one to establish otorhino-

Figure 14
Emile Moure

Figure 15
Emile Roux

Figure 16
Joseph O’Dwyer
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Figure 17
Civil and religious staff of the civil home of Brest in 1912

laryngology, even before the exis-

tence of ENT specialists!

His work took three directions:

1. In 1880, he founded the Revue
mensuelle de Laryngologie,
d’Otologie et de Rhinologie in
Bordeaux.

2.In 1882, he established the
Société Frangaise d’Otologie et
de Laryngologie, which was
expanded to include rhinology
in 1892, when the society was
renamed the Société Francaise
d’Otologie, de Laryngologie et
de Rhinologie.

3. Faced with the absence of offi-
cial recognition for ENT in the
faculties of medicine, he set up
shops as an independent
teacher, taking Bonain under
his wing from 1890 until 1892.
Later, Moure received official
recognition and was appointed
chargé de cours [fellow].
Finally, in 1913, Moure became
France’s first ENT professor.

e Emile Roux (1853-1933) was
an immediate associate of Louis
Pasteur, with whom he researched
rabies from 1881 onwards. He
taught microbiology at the Pasteur
Institute in Paris. His students
included Calmette and Bonain
attended his classes.

It was in 1891 that Roux began
to develop the anti-diphtheria

serum that was to establish his
heroic stature in the medical pro-
fession of Europe.

In 1904, he succeeded Pasteur
as the head of the Pasteur Institute.

e Joseph O’Dwyer (1841-1898)
practised at the Foundling
Hospital of New York established
by the Sisters of Charity of the St
Vincent de Paul order, the first
institution of that type in the
United States. Here, from 1880 to
1885, he studied a laryngeal intu-
bation method that he used for
children suffering from diphthe-
ria. He devised tubes with a form
that kept them in place, and instru-
ments for their introduction and
withdrawal. Bonain corresponded
with O’Dwyer by letter.

The discovery of the serum
reduced the number of cases
requiring intubation, except for
the regions where this immunisa-
tion was not possible. This pro-
longed the use of the tubes until
the mid-20™ century.

The civil hospital of Brest from
1896 to 19257¢

At that time, the civil hospice of
Brest consisted essentially of the
hospital of the “Traverse Street”.
Later, the Delcourt-Ponchelet
retirement home was added.

J. Tainmont
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Figure 18

Bonain’s signature (Collection of the Portmann Foundation)

At the same time, the Maritime
Hospital, a military hospital, was
also in place.

The “Traverse Street” hospital
was destroyed during the bom-
bardment of 1941.

The retirement home was par-
tially destroyed by the allied
bombings of 1944, as was a large
part of the city of Brest.

Principal communications of
Bonain before the French ENT
Society and other publications’

Bonain’s mixture

Notes sur un nouveau procédé
d’anesthésie locale pour opérer
sur la membrane et la caisse du
tympan (1898)

De l’emploi du mentho-phénol
cocainé en ORL (1899)

Bonain A. Note au sujet de
I’anesthésique local employé en
ORL sous la dénomination «lig-
uide de Bonain». Ann Mal Oreil
Laryngol. 33:216, 1907

Diphtheria of the larynx
Contribution au traitement de la
diphtérie du larynx (1893)

Résultats de [’intubation du
larynx par la méthode d’ O’Dwyer
(1894)

Tubes longs et tubes courts
pour Uintubation du larynx dans
le croup pseudo-membraneux
(1896)

Intubation pour croup d’un
enfant de sept mois avec séjour de
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Figure 19
“Yellow Flask and Mortar” (1909), by
Léon Spilliaert, Belgian painter.

390 heures en neuf reprises dans
I’espace de 22 jours du tube dans
le larynx. Guérison (1898)

Traité de I'intubation du larynx
chez Uenfant et I’adulte. Edition
Alcan 1902

Sténose cicatricielle  du
vestibule du larynx consécutive a
un lupus. Dilatation par ’intuba-
tion et résection des replis ary-
téno-épiglottiques (1905)

La fixation des tubes d’O’Dwyer
dans le larynx par le procédé de
Polverini et Isonni (1911)

Nose
Polypes muqueux et sarcome des
fosses nasales (1895)

Des troubles causés par les
végétations adénoides chez les
adolescents et les adultes (1897)

Ear
Considérations sur I’ ostéo-périos-
tite mastoidienne suite d’otite
moyenne (1897)

Traitement de [’otite moyenne
fongueuse (1900)

Deux observations intéres-
santes de complications
endocrdniennes d’otite moyenne
suppurée (1904)

Deux points de pratique
otologique (1905)
Danger des interventions

incompletes dans les suppurations
mastoidiennes (1906)

L’Oreille et ses maladies.
Edition Doin, Paris 1933

N.B. The titles ending with the
year between brackets ( ) are to
the papers delivered at the French
ENT Society.

Bonain’s mixture’

e 1898 paper

The formula of the famous mix-
ture was established after different
trials made by  Bonain.
The first formula contained most
phenol: 2 g to 50 cg of menthol
and cocaine chlorohydrate.
Although that mixture “never had
the least unfortunate conse-
quence”, Bonain admitted that the
caustic action of phenol was
sometimes rather pronounced and
that the whitish appearance given
to the tympanic membrane and the
swelling of its cutaneous sur-
roundings “concealed the details
of the tympanic membrane and the
sharpness of its outlines” or pro-
voked “a swelling of the auditory
canal, definitely preventing a
satisfactory view of the tympanic
membrane”. Moreover, after para-
centesis, he observed “some
delays in the cicatrisation of the
incisions, sometimes of a few
weeks”.

To prevent this caustic action,
Bonain reduced the proportion of
phenol successively: to 2 g of phe-
nol per 1 g of menthol and
cocaine, and finally to 1 g of each
component, the definitive formu-

225

la. In 1898 however, Bonain had
used the last formula in only 3
cases out of 28.

In addition to paracentesis,
Bonain conducted operations on
the tympanic cavity in the follow-
ing manner: he added 3 drops of
cocaine chlorohydrate of a 10 per-
cent solution that was injected
through the opening of the para-
centesis using a Hartmann cannu-
la mounted on a syringe. In this
way, he achieved the destruction
of synechiae, the mobilisation of
ossicles or their withdrawal, or the
ablation of the whole of the tym-
panic membrane!

Before incising the tympanic
membrane, Bonain took care to
“withdraw the piece of cotton
soaked with the anaesthetic and
next to remove what might remain
of the anaesthetic on the mem-
brane or in the ear canal with a
brush well soaked with boiled
water”.

Bonain thought that the first
formula, the one containing most
phenol, had its own indications:
“the curettage of the fungi of the
tympanic membrane, the anaes-
thesia of the hypertrophied lingual
tonsil for the purposes of gal-
vanocautery, and finally the palpa-
tion of vegetations in tuberculous
larynx”.

e 1899 paper
Bonain explains the liquid nature
of the mixture by reference to a
chemical reaction between the
crystals of menthol and of phenic
acid: “menthyl phenate is formed,
acting as a solvent in the presence
of equal quantities of menthol and
phenol, or with larger quantities of
phenol; cocaine dissolves easily in
it”.

Bonain details the indications
for the two formulae: formula I,
the one usually used today, with 1
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g of each ingredient (the anaes-
thetic formula) and formula II (the
caustic and anaesthetic formula)
with 1 g of phenic acid “pure and
snowy” and 0.5 g of menthol and
cocaine.

1. Ear

Usually, formula I (the anaesthetic

formula) was used for:

- circumscribed or diffuse exter-
nal otitis: application for
10 minutes of a wick soaked
with the mixture; then after
local incisions and another

T
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Figure 20

wick soaked with phenosalyl At the top, a set of O’Dwyer tubes.
1/100; At the bottom left, forceps for introducing the tubes

- paracentesis for acute middle
ear otitis;

- chronic suppurating middle ear
otitis with fungi in the tympanic
cavity: use of the mixture
before cauterisation with zinc
chloride 1/10;

- closing of eardrum perfora-
tions: anaesthesia of the bor-
ders, and then cauterisation
with  trichloracetic  acid.

Figure 21
The illustration shows the introduction of the tube using for-
ceps but directed by the finger that works the epiglottis and
finally positions the tube. (From Aubry, in Lamariey, ORL
Infantile. Masson, Paris; 1956).

At the bottom right, forceps for removing the tubes
(From Lannois: Précis des maladies de I’oreille,du nez, du pharynx et du larynx. Testut
Collection, Doin, Paris; 1908).

Figure 22

The scene takes place at the Bretonneau Hospital in Paris, in
1904. It was painted by Dr Georges Chicotot, himself a physi-
cian radiologist and radiotherapist, as was the custom in those
days (he represented himself in front, at the far left). Dr Josias,
sitting in front of the child, has the tube-holder in his right
hand. With his left hand, he is holding the base of the tongue
and guiding the tube, as in Figure 20 (picture 1). On the right-
hand side of the painting, a houseman (“interne”) is preparing
the injection of the anti-diphtheric serum (the vaccine would
be perfected in 1923 only). This painting is very didactic, very
smooth. We see a certain resemblance to the “Coca-Cola
style” of the 1960s. It does not provide any suggestion of the
dramatic nature of the intervention, with the child looking like
a docile doll. (Available at:
www.bium.univ-paris5.fr/histmed/medica/1904.htm).
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Formula II was also tried with

good results;

- the after-effects of a cured
chronic middle ear otitis: this
case was already presented in
the preceding year (1898) for
the section of synechiae,
mobilisation of ossicles, 0ssi-
culectomy and myringectomy.
2. Nasal Fossae

Formula I was also used most here

(anaesthesia alone):

- puncture of the maxillary sinus
through the inferior meatus;

- galvano-cauterisation of the
nasal septum in cases of epis-
taxis or tissue granulation
(turbinates?);

- anaesthesia of the borders and
of the internal side of the nos-
trils (application must be
longer, about 10 minutes).

3. Pharynx and larynx
Formula I was also used most
here; clearly, it is more efficient
than simple cocaine (anaesthesia
only):

- galvanocauterisation of lym-
phoid granulations of the poste-
rior wall of the oropharynx;

- galvanocauterisation of
hypertrophied lingual tonsil;

- galvanocauterisation of the
infiltrated epiglottis and ary-
tenoid protuberances;

- dysphagia of ulcerated tubercu-
losis of pharynx or larynx
(sometimes effective for several
days).

Formula II (anaesthesia + cauteri-
sation) was used for tuberculous
ulcerations and vegetations of the
larynx. However, the larynx also
had to be swabbed with a diluted
solution of cocaine.

the

Bonain and the fight against
croup’’

e In 1855, Reybard from Lyon
made a report concerning the

catheterisation of the larynx for
croup before the French Academy
of Medicine.

e In 1858, Eugene Bouchut pre-
sented 7 cases of croup before the
same Academy. He treated them
with intubation of the larynx, but
without success. He placed a
metallic tube permitting the pas-
sage of air and the expulsion of
the false membranes, but these
tubes were large, rigid, and cylin-
drical and they ulcerated the
larynx. The Academy rejected
Bouchut’s tubes and favoured
tracheotomy. This was a major
obstacle to intubation until
Bonain’s intervention.

e From 1866 onwards, in Vienna,
Jozeph Weinlechner (1829-1906)
tried to improve Bouchut’s
method by using tubes in
vulcanite with different diameters:
(“Ueber den Katheterismus des
Larynx” in Jb Kinderheilk.
1871;4:69-77).

e In 1885, Joseph O’Dwyer from
New York published “Two cases of
croup treated by tubage of the
glottis” in N'Y Med J. 1885;42:
146-151. This method spread
rapidly through the world as an
approach for the treatment of
croup and of laryngeal stenosis.
It was at this point that Bonain
started to defend, teach and spread
the method in France.

In 1886, the same O’Dwyer
was the first to conduct a partial
cordectomy on paralysed vocal
cords through an endo-laryngeal
route, introducing an endo-laryn-
geal tube made of rubber for ten
months.

Over a period of 17 years, from
1894 until 1911, Bonain presented
a series of papers to the French
ENT Society about the treatment
of croup and particularly intuba-
tion:
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e C’est avec regret qu’il faut con-
stater le peu de faveur dont a joui
jusqu’a présent dans notre pays
cette précieuse ressource de I’art
de guérir... Encore sous le coup de
la condamnation jadis prononcée
par I’Académie de Médecine, l’in-
tubation reste peu connue chez
nous.

[“We must regret that this pre-
cious resource of the art of medi-
cine has enjoyed such little favour
in our country... Intubation, which
still suffers from the condemna-
tion once pronounced by the
Academy of Medicine, remains
little known here.”]

e Bonain recalled the work and
the thinking of O’Dwyer: “If, in
my practice, a tracheotomy for
croup had resulted in only one
cure in ten, I would probably
never have considered laryngeal
intubation.”

e Bonain contacted the American
by letter and obtained his original
tubes:

O’Dwyer lui-méme, avant d’ar-
river a un tube lui donnant satis-
faction, a bien étudié et expéri-
menté une dizaine de modeles dif-
férents...

J'ai recu... la boite que me fai-
sait adresser de New-York M. le
Dr O’Dwyer a qui j'avais
demandé quelques renseigne-
ments au sujet des derniers per-
fectionnements apportés a sa
méthode... Ceux (les tubes) de
New York sont légerement plus
longs (que ceux qu’on fabrique a
Paris) et d’un calibre intérieur un
peu plus grand; trés légerement
incurvés en arriere au lieu d’étre
rectilignes, ils présentent un ren-
flement plus accentué a leur partie
moyenne; leur téte enfin, légére-
ment plus petite, différe sensible-
ment de forme... Ils n’ont pas été
rejetés et n’ont nullement entravé
I’alimentation des enfants...
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[“O’Dwyer himself, before
finding a tube that fully satisfied
him, studied and tested a dozen
different models...

I received... the box sent to me

by Doctor O’Dwyer from New
York. I had asked him for some
information about the latest
improvements made to his
method... The tubes from New
York are a little longer than those
made in Paris and their interior
diameter is slightly larger; they
are slightly curved on the back
instead of being straight, they
have a more accentuated bulge in
the middle section; finally, the
head is slightly smaller and the
shape is quite different... They
were not rejected and did not pre-
vent the feeding of the children at
all...”’]
e Bonain also made an extensive
study of the international literature
and he concluded that the success
rate for tracheotomy was 10% to
20%, whereas the success rate for
intubation was 20% to 30%, and
sometimes 40%.

He described the benefits of
intubation: it was less traumatic,
appropriate for children less than
two years of age, simpler and
more rapid (this last benefit was
contested by some). Intubation did
not necessitate anaesthesia in chil-
dren. In addition, it prevented
laryngeal stenosis, and the tubes
could remain in place for a long
time.

e From a technical point of view,
Bonain recommended long tubes.
To prevent their accidental expul-
sion, he advocated fixation with a
transcutaneous thread through the
thyro-hyoid membrane and fixed
to the skin of the neck with a
gauze compress.

e Other than intubation (and tra-
cheotomy), and before the serum
(and later the vaccine), treatment

for croup was rather poor: Bonain
used an antiseptic recommended
by Loeffler himself: injections of
terebenthene.

He concluded: 76t ou tard la
vaccination, [’emploi de sérum
thérapeutique ou de sérum anti-
toxique, viendra peut-étre trancher
la question du traitement de la
diphtérie. Malgré ces précieuses
conquétes, il faudra néanmoins
souvent encore, intervenir contre
le danger d’asphyxie résultant de
la sténose du larynx atteint de
diphtérie.

[“Sooner or later, vaccination,
or the use of a therapeutic serum
or antitoxic serum, will perhaps
resolve the issue of treatment for
diphtheria. In spite of these pre-
cious victories, it will be often
necessary to intervene against the
danger of asphyxia resulting from
the stenosis of the larynx afflicted
by diphtheria.”’]

Bonain’s work on otology
(1933)'2
The work presents some

peculiarities: for example, 50% of
the work is devoted to theoretical
or administrative discussion. The
rest of the book is dedicated, as is
usual, to the clinical signs of the
diseases and of their treatment.

e The emphasis on theoretical
concepts is a reflection of
Bonain’s wish to bring hearing
into the field of physics and
physiology. He also wished to
enrich otological knowledge by
reference to the history of thinking
about the auditory system, phylo-
genesis and the embryogenesis of
the ear.

1l a consacré les dix dernieres
années de sa vie a des recherches
tres avancées sur la physiologie
de laudition, études abstraites...
et qui I’obligerent a se perfection-

J. Tainmont

L’ Onreille et ses Maladies

L’Audition et ses Troubles

Les Organes de I'Equilihre

A. BONAIN
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Figure 23
Frontispiece of Bonain’s book

ner dans la connaissance des
mathématiques, de la haute
physique... des vibrations... et tout
ce qui concerne [’acoustique.

[“He devoted the last ten years
of his life to very advanced
research  dealing with the
physiology of hearing, abstract
studies ... that forced him to learn
more about the science of mathe-
matics, and advanced physics...
vibrations and everything con-
cerning acoustics.”]

(Funeral oration for Bonain by
Dr Lecouteur)

For instance, the part of the
book devoted to acoustics dealt
with:

Vibratory energy

The vibration of ponderable
bodies

Acoustic waves or progressive
vibratory waves

The propagation of acoustic
waves

Wavelength

Harmonics
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Figure 24

Foy’s acoumetric inductor was able “to detect the malingerers,
the exaggerators, to bring to the fore the sensibility of the
sense organs faced with a sound of a determined intensity
corresponding to the medium tone, to establish a precise
diagnosis distinguishing between organic deafness and
psychogenic deafness, to distinguish between perceptive deaf-

ness and conductive deafness”.

(This figure is from Bonain’s book. The instrument is also
present in the catalogue of the Museum of Natural History of

Lille™).

Acoustic resonance

Stationary waves

The vibration of membranes
e The administrative component
of the work possibly betrayed the
initial military component of
Bonain’s career and his wish to
include in his work the official and
social components of hearing. He
covered the testing of normal
hearing using a watch, speech and
tuning forks. He also covered
simulation, and dissimulation
through the cochleo-palpebral
reflex; the conditions of admission
to the military service in cases of
whispered voice (“aphonic lan-
guage”), spoken voice and shout-
ed voice (“commander’s voice”).
It is not possible to be more mili-
tary... Next came the determina-
tion of the percentage of invalidity
and the study of the relations
between the ear and accidents at
work.

Bonain’s book was also a reflec-
tion of its time:

e In 1933, Helmhotz’s resonator
theory had had its time but Von
Bekesy’s will still a long way off.
Bonain was was one of those who

attempted, as well as they could,
to elaborate a new physiology of
hearing.

Indeed, the book contains some
“naivetés” that reflect the period:
for instance, the arrival of the
sound wave in the vestibule
through the stapes seemed absurd
to him: Cette théorie a le gros
défaut de faire aboutir les ondes
au vestibule ou elles n’ont aucune
besogne utile a remplir. Elles s’y
heurtent  immédiatement  a
l'utricule...Normalement les
ondes acoustiques traversent en
partie le segment postérieur du
tympan ainsi que la loge
postérieure de la caisse et
pénetrent par la membrane de la
fenétre ronde dans la rampe tym-
panique du limacon... Cette voie
que nous nommerons la voie aéro-
tympanique est certainement celle
qui doit posséder le meilleur ren-
dement.

[This theory has the great draw-
back that the waves end up at the
vestibule, where they have nothing
useful to do. There, they collide
directly with the utricle...
Normally, the acoustic waves pass
in part through the posterior seg-
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ment of the tympanic membrane
and also through the posterior part
of the tympanic cavity, and pene-
trate through the membrane of the
fenestra rotunda into the scala
tympani of the cochlea... We call
this the ‘the aero-tympanic route’,
and it is certainly the one that is
most efficient.”’]
e Elsewhere, we see the outlines
of the near future: Sourdille’s
operation for otosclerosis, the
presence of the very first operative
microscopes used by Holmgren,
the precursors of the future
audiometers like R. Foy’s “acou-
metric inductor” (Figure 24) ...

For us, who know how the story
continues, the latest advances
described in Bonain’s final work
are an intimation of the rapid
advances to be made later. They
are the timid glimmer of a light-
house stationed at the border
of the known scientific world
(Figure 25).

They are another Finis Terrae
facing the Ocean of the Unknown.
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