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Abstract
Background:
century AD) and in Europe.
Ibn Sina contributed immensely to human anatomy, physiology, pathology and management
th

ear, nose, oral cavity, throat and larynx to modern anatomical texts. Methods:
analysed the anatomy information on the ear, nose, oral cavity, throat and the larynx as presented
anatomic descriptions. Results: Avicenna described correctly the anatomy and functions of the

Conclusions:

medicine.
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Introduction
and development of medical sciences in his time.
. Ibn Sina
collected the available information and compiled his
1

pathology and treatments of various disorders of the

reference text in European medical schools and as
th
century2.
Unani
medicine, a form of traditional medicine still taught
3
. Avicenna
emphasised on holistic treatment and examination
approaches to his patients 4
physical examination, signs and symptoms, diet
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and life style, environmental factors and individual
temperament of the patients in the diagnosis,
treatment and prevention of diseases 4. Ibn Sina
described systematically the anatomy of the human
body in Volumes One and Three of the Canon of

anatomy although dissection of the human bodies
5
.
Avicenna’s descriptions in the Canon of Medicine on
the anatomy and functions of otorhinolaryngologic
components and the vocal tract to modern anatomic
advances. The paper also explores some common
disorders and management of the ear, nose, oral
cavity, throat and larynx during Ibn Sina’s time and
infer on their relevance in current medical care and
training. In addition the paper includes information
on the maintenance of temperament of the different

part of the temporal bone6, 7. Ibn Sina attributed the
spiral shape of the cochlea to distance the sound
of the head had to mix gradually 6
modern anatomic descriptions on the function of
cochlea, Avicenna opined that the cochlea interprets
the sound and a cranial nerve carries the sensation
into the hindbrain 6. According to Moore et al. the
cochlea is involved in signal transduction, converting
the mechanical stimuli from the endolymph into
nerve into the brain stem7. Ibn Sina’s descriptions
anatomy. Ibn Sina’s description of the ear did not
include the middle ear and its ossicles. According to
Avicenna the inner ear consisted of only the cochlea
and semicircular canals omitting other components
of the vestibulecochlear system such as the utricle
and saccule. In addition Avicenna named the nerve
to the cochlea as the sixth pair of cranial nerves,

of heat, coldness, moistness and dryness. Ibn Sina
opines that every organ has an ideal temperament for
optimum functioning6.

division of the vestibulocochlear nerve an eighth
cranial nerve7. Apart from the anatomy of the ear and
its function, Ibn Sina described explicitly a range
of ear disorders, their symptoms and treatments 8.
Some of the ear disorders mentioned in the Canon of
Medicine includes otalgia, ear tinnitus, ear infection

Ibn Sina and interpreted by 6
on the anatomy of the ear, nose, oral cavity, throat

trauma, insects in the ear canal and their removal and
also the dangerous effects of sudden loud sounds on
the eardrum 6, 8
8

also analysed the functions, disorders and their
Results and discussion
Ear
The structural and functional components of the ear
in the Canon of Medicine. Ibn Sina described and
named the pinna of the ear as a funnel shaped structure
5,

. According to Ibn Sina the external auditory canal
channels the sound onto the tympanic membrane
6
.
In addition to the pinna, external auditory canal and

the temperament theory, Ibn Sina advised physicians
that the temperature of the ear drops applied to the
5, 6, 8
.
Nose
Ibn Sina described the anatomy of the nose including
its external and internal bones, cartilages and muscles
accurately suggesting he may have seen or carried out
dissection 3. According to Ibn Sina the external nasal
6

6

of collecting the sound and giving it an echo . The
6

semicircular canals and there are housed in the petrous

bones

7

margins or tip of the nose 6. In addition he noticed that
vertically placed nasal septum 6. Avicenna described
the nasal septum correctly stating that it has got a
189

hard bony part above and the soft cartilaginous part
6
. According to Moore et al. the nasal septum
consists of perpendicular plate of the ethmoid and the

. Avicenna associated nasal polyps to
haemorrhoids and advised on their surgical ligation 3.
Additional nasal disorders recorded in the Canon of
Medicine include nose bleeding and its management,
3, 4, 6

edges of the bony septum7. Regarding the muscles
itching, allergies, snoring and sneezing 3, 4, 6.
Mouth, tongue and teeth
.

6

facial expression of anger or disgust 7. Avicenna also
tearing end of the eye and the oral cavity through
the nasal cavity, to prove the patency of the channel
eye, you can taste it on the tongue” 6. According to
Moore et al. the nasolacrimal duct drains tears from
the lacrimal sac into the anterior end of the inferior
nasal meatus and the nasal cavities communicate
7
. Avicenna described

directing food into the alimentary canal, air into the
upper part of the respiratory system, and prevention
6
. The
. Avicenna
noted that the oral cavity contained tongue, teeth
6

texts on description of the mouth. According to
Moore et al. the mouth/oral cavity is divided into the

mandibular dental arches and the teeth they bear)7.
. On the sense of

6

senses of the human body and noticed that perception
in front of the brain, and above the nasal apertures 6.
In modern anatomic descriptions, these structures are
the olfactory bulbs located above the cribriform plate
of the ethmoid bone on the under surface of the frontal
lobes of the brain and they are involved in initial
processing of the olfactory sense 7, 9. In agreement
the nasal passages facilitate exchange of temperature
.
Ibn Sina also described accurately the function of the
6

helps in the proper intonation of voice and utterance
of syllables. Thus, it prevents the collection of too
much air in the voice organs and during phonation,
it releases the air in a regulated manner as from the
6
. Clinically, Ibn Sina described in
detail the administration of various drugs through the
6, 8

described disorders of the nose and their causes
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4, 8

.

of the oral cavity proper and the oropharynx 7. On
the structure of the tongue, Ibn Sina discerned that
vascularised mucus membrane7. On the under/
described appropriately the source of saliva from the
and the function of the saliva in maintaining moisture
of the oral cavity 6, 7
lingual veins as green-coloured vessels on the under/
ventral surface of the tongue 6. Avicenna postulated
that the tongue consisted of both intrinsic and
tongue movements. Ibn Sina attempted to classify
the tongue musculature according to their origin on
the styloid process, hyoid bone and mandible. From
be construed: styloglossus, genioglossus, hyoglossus
and imprecisely the intrinsic musculature10. Avicenna
stated that the tongue is supplied by four different
types of nerves more than any other organ of its size
in body 6
innervated by different types of nerves namely:
motor, special (taste), visceral (parasympathetic
secretomotor) and general (pain and temperature)
sensation 7, 9

the tongue and these include the lingual nerve, facial
nerve, glossopharyngeal nerve and vagus nerve 7, 9.

and syllables, and in distinguishing various tastes 6.
Avicenna highlighted on the structure, size, shape
and movement of the tongue in the production of

has additional parts such as the uvula, epiglottis
and tonsils 6. According to Moore et al. the pharynx
is divided into nasopharynx, oropharynx and
laryngopharynx7. The nasopharynx is involved
oropharynx and laryngopharynx participate mainly in
7, 12

texts, Ibn Sina described accurately the topography of
6

deformity as a condition caused by an abnormally
short lingual frenulum and he suggested on surgical
of the tongue but the surgeon had to avoid damage
to the blood vessels under the tongue 8. In addition
Avicenna described other tongue disorders such as
and tongue fasciculation and also their treatment 6, 8.
Avicenna gave a detailed account of the teeth
encompassing their structure, number, bony
attachments, innervation, function and diseases.
6

salpingopharyngeal folds6, 7. Furthermore, Avicenna
described lingual tonsils on the posterior third of
the tongue 6
prone position of the patient during and after surgery
bodies in pharynx such as bone fragments and
ingested leech and their management.
Ibn Sina’s descriptions of the structure of the uvula
uvula is suspended on the posterior free edge of
the soft palate 7. According to Avicenna, the uvula
is made up of muscle covered by a membrane and
its functions include protecting the respiratory

and grinding respectively 6, 7, 9
sometimes individuals before adulthood have a set

opening the oropharynx, and also shaping of the
voice during speech 6

only erupt at around 30 years 6, 7. Ibn Sina described
accurately the different structures of teeth stating that

many hypotheses have been suggested as regarding
uvula. In ancient times, Galen (122-199AD) believed

roots and more than one cusp . In addition Avicenna
described the attachment of the roots of the teeth in
6

ligaments are referred to as the periodontal ligaments

and also contributed to the beauty of the voice13.
In modern times, the uvula has been associated

by observation that teeth are innervated by nerves,
and the nerves are sensitive to pain, temperature 6. In

controlling resonance of the air column above the
larynx 14, 15
16
; protection of the
Eustachian tubes 17 and immunological protection of
the respiratory system 18

sensory nerves through the superior alveolar nerve

as after uvulectomy patients often burn their throats

teeth sensitive to pain and temperature 7. Ibn Sina
described tooth ache as a disease emanating from the
tooth itself and sometimes from the damage to nerves
or gingivitis 6, 11.
Pharynx
Ibn Sina described the pharynx as a space/ passage

mouth19

and facilitate teeth grasp and grind hard substances.

and its main function is lubrication of the pharynx20.
conditions and hence uvulectomy is still practised in
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4th
6

capable of causing suffocation

. Descriptions

13

Byzantine physicians (324-1453 AD) 21. Various
conditions have been attributed to uvula till today,

postero-superior aspect of the thyroid cartilage 7.
to some extend erroneous, because insome sections

22, 23

.

the Middle East and Africa for various reasons 24-26.
Some of the reasons for uvulectomy include: curative
of symptoms of vomiting, diarrhoea, anorexia,
and fever 21, 25, 27, 28 and prophylactic to prevent throat
infections, cough and loss of voice 29-31.
Larynx
Ibn sina described the larynx as a structure designed
for voice production and obstruction of breath 6
deduced these functions based on the movements

instead of the cricoid cartilage. On the muscles of
the larynx, Avicenna described concisely their origin,
be construed that the muscles he described are the
arytenoid and posterior arytenoid 7, 10. Ibn Sina noted
the importance of laryngeal muscles in opening and

voice production 6
innervates muscles of the larynx during surgery 4.

the larynx. Avicenna stated that the larynx is made
up of three cartilages 6. On the contrary the larynx
.
From descriptions of the three cartilages in Canon
of Medicine, Avicenna described correctly the
structure, location and articulations of the thyroid,
cricoid and epiglotic cartilages. On the thyroid, he

respiratory distress 33.
Conclusions

as a shield and can be palpated in thin individuals 6.
In modern anatomy, the thyroid cartilage is described

otorhinolaryngologic concepts during medieval age

7, 9

the hyoid bone 7, 9. Avicenna described the second
cartilage as the one lying behind the thyroid cartilage,

6

. Avicenna described tracheotomy and a method for

4

modern medical care and training. The discussion
also focused on speech production and its disorders.
Avicenna’s explanations on the anatomy topics
discussed are to a large extent comparable to modern

the inferior cornu of the thyroid and the cricoid
The authors are grateful to the library staff at the Ibn
voice production . Ibn sina’s explanations on the
third cartilage suit the modern descriptions of the
32

material.
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