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Abstract 
Background: $YLFHQQD��DOVR�NQRZQ�DV�,EQ�6LQD��ZDV�DUJXDEO\�RQH�RI�WKH�RXWVWDQGLQJ�PHGLFDO�
VFLHQWLVWV�DQG�SK\VLFLDQV�RI�WKH�WLPH��+H�PDGH�VLJQL¿FDQW�FRQWULEXWLRQV�LQ�WKH�GHYHORSPHQW�RI�
YDULRXV�PHGLFDO�¿HOGV�LQ�WKH�JROGHQ�DJH�RI�,VODPLF�PHGLFLQH������th century AD) and in Europe. 

Ibn Sina contributed immensely to human anatomy, physiology, pathology and management 

RI�PRVW�GLVRUGHUV�RI�WKH�KXPDQ�ERG\��2I�SDUDPRXQW�LPSRUWDQFH�ZDV�WKH�V\VWHPLF�GHVFULSWLRQ�
RI� WKH� DQDWRP\� RI� YDULRXV� RUJDQV� DQG� VXUJLFDO� LQWHUYHQWLRQV� DVVRFLDWHG� ZLWK� WKH� SUREOHPV��
$OWKRXJK� QHLWKHU� IRUPDO� GLVVHFWLRQ� QRU� VXUJLFDO� WUDLQLQJ� ZDV� UHFRUGHG� GXULQJ� KLV� WLPH�� WKH�
DQDWRPLF� DQG� VXUJLFDO� LQIRUPDWLRQ� SUHVHQWHG� LQ� WKH� &DQRQ� RI� 0HGLFLQH� LV� FRQJUXHQW� ZLWK�
PRGHUQ�DGYDQFHPHQW��7KH�FXUUHQW�VWXG\�ZDV�XQGHUWDNHQ�WR�FRPSDUH�$YLFHQQD¶V�DQDWRP\�RI�WKH�
ear, nose, oral cavity, throat and larynx to modern anatomical texts. Methods:�7KH�FXUUHQW�ZRUN�
analysed the anatomy information on the ear, nose, oral cavity, throat and the larynx as presented 

LQ�YROXPHV�RQH�DQG�WKUHH�RI�WKH�&DQRQ�RI�0HGLFLQH��7KH�LQIRUPDWLRQ�ZDV�FRPSDUHG�WR�PRGHUQ�
anatomic descriptions. Results: Avicenna described correctly the anatomy and functions of the 

H[WHUQDO�DQG�LQWHUQDO�HDU��QRVH��RUDO�FDYLW\��SDUWV�RI�WKH�WKURDW�DQG�ODU\Q[��+H�GHVFULEHG�YRLFH�
SURGXFWLRQ�LQ�WKH�ODU\Q[�DQG�VXEVHTXHQW�FRQWULEXWLRQV�RQ�WKH�QRVH��XYXOD�DQG�WRQJXH�LQ�VKDSLQJ�
WKH�V\OODEOHV��7KH�IXQFWLRQDO�DVSHFWV��GLVRUGHUV�DQG�WKHLU�PDQDJHPHQW�DVVRFLDWHG�ZLWK�WKH�HDU�
DQG�WKH�XSSHU�UHVSLUDWRU\�V\VWHP�ZHUH�DOVR�GHVFULEHG� Conclusions: 7KH�¿QGLQJV�VKRZ�WKDW�,EQ�
6LQD¶V�FRQWULEXWLRQV�KDG�D�PDMRU� LQÀXHQFH�RQ� WKH�GHYHORSPHQW�DQG�DGYDQFHPHQW�RI�PHGLFDO�
SUDFWLVH��+LV�DQDWRPLF�H[SODQDWLRQV�DUH�FRPSDUDEOH�WR�PRGHUQ�NQRZOHGJH�RQ�WKH�VXEMHFW��7KH\�
DOVR�VKRZ� WKDW� WKH�&DQRQ�RI�0HGLFLQH� LV� VWLOO� D�YDOXDEOH�ERRN� LQ� WKH� VWXG\�RI� WKH�KLVWRU\�RI�
medicine.
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Introduction 
$YLFHQQD� FRQWULEXWHG� LPPHQVHO\� WR� WKH� JURZWK�
and development of medical sciences in his time. 

+LV� DQDWRP\� LQIRUPDWLRQ� GHULYHG� HVVHQWLDOO\� IURP�
*DOHQ�� +LSSRFUDWHV� DQG� 5RPDQ� VRXUFHV1. Ibn Sina 

collected the available information and compiled his 

IDPRXV�ERRN�� WKH�&DQRQ�RI�0HGLFLQH��7KH�ERRN� LV�
ULFK�ZLWK�WKH�DXWKRU¶V�FRQWULEXWLRQV�RQ�WKH�DQDWRP\��
pathology and treatments of various disorders of the 

ERG\�V\VWHPV��7KH�&DQRQ�RI�0HGLFLQH�ZDV�WKH�PDLQ�
reference text in European medical schools and as 

ZHOO� DVLQ� WKH� ,VODPLF�ZRUOG� XQWLO� WKH� ��th century2. 

7KH�ERRN�DOVR�LQÀXHQFHG�WKH�EDVLV�IRU�Unani��*UHHN��
medicine, a form of traditional medicine still taught 

DQG� SUDFWLVHG� LQ� ,QGLD� DQG� 3DNLVWDQ� 3. Avicenna 

emphasised on holistic treatment and examination 

approaches to his patients 4��+H�UHOLHG�RQ�WKH�KLVWRU\��
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 

0HGLFLQH� IROORZHG�E\� WKH� DVVRFLDWHG� GLVRUGHUV� DQG�
WKHLU� PDQDJHPHQW� LQ� RWKHU� YROXPHV�� +LV� DQDWRP\�
NQRZOHGJH�LV�WR�D�ODUJH�H[WHQW�FRPSDUDEOH�WR�PRGHUQ�
anatomy although dissection of the human bodies 

ZDV�IRUELGGHQ�LQ�KLV�WLPH5.

7KLV�VWXG\�ZDV�LQWHQGHG�WR�GUDZ�FRPSDULVRQV�EHWZHHQ�
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 

DQDWRPLFDO�VWUXFWXUHV��GHVFULEHG�LQ�WHUPV�RI�TXDOLWLHV�
of heat, coldness, moistness and dryness. Ibn Sina 

opines that every organ has an ideal temperament for 

optimum functioning6.

0DWHULDOV�DQG�PHWKRGV�
7KLV� V\VWHPDWLF� UHYLHZ� LV� D� FULWLTXH� RI� WKH� WUHDWLHV�
REWDLQHG� IURP� WKH� &DQRQ� RI� 0HGLFLQH� ZULWWHQ� E\�
Ibn Sina and interpreted by 6�� 7KH� UHYLHZ� IRFXVHV�
on the anatomy of the ear, nose, oral cavity, throat 

DQG� ODU\Q[�� 7KLV� LQIRUPDWLRQ� ZDV� DQDO\VHG� IRU�
DFFXUDF\� DQG� UHOHYDQFH�� DQG� WKHQ� FRPSDUHG� ZLWK�
PRGHUQ� DQDWRPLFDO� OLWHUDWXUH�� ,Q� DGGLWLRQ� WKH�ZRUN�
also analysed the functions, disorders and their 

PDQDJHPHQW�DVVRFLDWHG�ZLWK�WKLV�UHJLRQ�RI�WKH�ERG\�
Results and discussion 
Ear
The structural and functional components of the ear 

DV�DQ�RUJDQ�RI�KHDULQJ�ZHUH�SUHVHQWHG�V\VWHPDWLFDOO\�
in the Canon of Medicine. Ibn Sina described and 

named the pinna of the ear as a funnel shaped structure 

RQ�ERWK�VLGHV�RI�WKH�KHDG�ZKLFK�KHOSV�WR�FROOHFW�DQG�
FKDQQHO�DLUZDYHV� LQWR� WKH�H[WHUQDO�DXGLWRU\�FDQDO� 5, 

6. According to Ibn Sina the external auditory canal 

channels the sound onto the tympanic membrane 

ZKLFK�ZLOO�YLEUDWH�HDFK�WLPH�VRXQG�KLWV�LWV�VXUIDFH�6. 
In addition to the pinna, external auditory canal and 

W\PSDQLF�PHPEUDQH�$YLFHQQD� LGHQWL¿HG� WKH� VSLUDO��
VKDSHG� FRFKOHD� WR� ZKLFK� KH� DVFULEHG� WKH� IXQFWLRQ�
of collecting the sound and giving it an echo 6.  The 

FRFKOHD�IRUPV�SDUW�RI�WKH�LQQHU�HDU�WRJHWKHU�ZLWK�WKH�
semicircular canals and there are housed in the petrous 

part of the temporal bone6, 7. Ibn Sina attributed the 

spiral shape of the cochlea to distance the sound 

ZDYHV�KDYH�WR�WUDYHO�VXFK�WKDW�FROG�DLU�DQG�WKH�KHDW�
of the head had to mix gradually 6���&RQFXUUHQW�ZLWK�
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 

VHQVRU\� VWLPXOL� ZKLFK� LV� FRQYH\HG� E\� WKH� FRFKOHD�
nerve into the brain stem7. Ibn Sina’s descriptions 

RQ� WKH� HDU� DUH� QRW� HQWLUHO\� FRQJUXHQW�ZLWK�PRGHUQ�
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, 

ZKHUHDV� WKH� FRFKOHD� LV� LQQHUYDWHG� E\� WKH� FRFKOHD�
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 

DQG� XOFHU�� HDU� EOHHGLQJ�� HDU� ZD[�� HDU� IXOOQHVV�� HDU�
trauma, insects in the ear canal and their removal and 

also the dangerous effects of sudden loud sounds on 

the eardrum 6, 8��$YLFHQQD�DOVR�FODVVL¿HG�KHDULQJ�ORVV�
DV�HLWKHU�DFTXLUHG�RU�FRQJHQLWDO�8��,Q�DFFRUGDQFH�ZLWK�
the temperament theory, Ibn Sina advised physicians 

that the temperature of the ear drops applied to the 

HDU�FDQDO�VKRXOG�EH�PRGHUDWH�RU�ZDUP�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 

VNHOHWRQ�LV�IRUPHG�E\�WZR�WULDQJXODU�ERQHV�ZKLFK�DUH�
ZLGH� DSDUW� DW� WKHLU� EDVHV� DQG� MRLQHG� DW� WKHLU� DSLFHV�
6��,Q�PRGHUQ�DQDWRP\�WKHVH�WZR�ERQHV�UHSUHVHQW�WKH�
WZR�IURQWDO�SURFHVVHV�RI�WKH�PD[LOOD�ZKLFK�DUH�MRLQHG�
WRJHWKHU�DW�WKH�DSLFHV�E\�WKH�DUWLFXODWLRQ�ZLWK�WKH�QDVDO�
bones 7��$YLFHQQD� DOVR� LGHQWL¿HG� WKDW� WKH� H[WHUQDO�
QRVH� ZDV�PDGH� XS� RI� ERWK� ERQH� DQG� FDUWLODJLQRXV�
VNHOHWRQV��ZLWK�FDUWLODJLQRXV�SDUW�PDNLQJ� WKH� ORZHU�
margins or tip of the nose 6. In addition he noticed that 

WKH�QDVDO�FDYLW\�ZDV�GLYLGHG�LQWR�WZR�FKDPEHUV�E\�WKH�
vertically placed nasal septum 6. Avicenna described 

the nasal septum correctly stating that it has got a 
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hard bony part above and the soft cartilaginous part 

EHORZ�6. According to Moore et al. the nasal septum 

consists of perpendicular plate of the ethmoid and the 

YRPHU�ZKLFK�PDNHV� XS� LWV� ERQ\�SRVWHULRU� SDUW� DQG�
WKH�VHSWDO�FDUWLODJH�LQ�IURQW�ZKLFK�DUWLFXODWHV�ZLWK�WKH�
edges of the bony septum7. Regarding the muscles 

RI�WKH�QRVH��,EQ�6LQD�LGHQWL¿HG�WKDW�WKH�H[WHUQDO�QRVH�
KDG� WZR� VPDOO� EXW� VWURQJ�PXVFOHV�RQ�ERWK� VLGHV�RI�
WKH� QRVWULOV�ZKLFK� VWUHQJWKHQ� WKH� FDUWLODJLQRXV� SDUW�
RI� WKH� QRVH� DQG� DOVR� DVVLVW� ZLWK� QDVDO� RSHQLQJ� 6. 

7KHVH� WZR�PXVFOHV� DUH� WKH� QDVDOLV� DQG� OHYDWRU� ODEL�
VXSHULRULV�DODHTXH�QDVL�ZKLFK�SDUWLFLSDWH�LQ�GLODWLQJ�
WKH� QDVDO� DSHUWXUHV� IRU� H[DPSOH� GXULQJ� ÀDULQJ� DQG�
facial expression of anger or disgust 7. Avicenna also 

LGHQWL¿HG� D� FRPPXQLFDWLRQ� FKDQQHO� EHWZHHQ� WKH�
tearing end of the eye and the oral cavity through 

the nasal cavity, to prove the patency of the channel 

KH� VWDWHG� WKDW� ³ZKHQ� \RX� DSSO\� FROO\ULXP� WR� WKH�
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 

SRVWHULRUO\� ZLWK� RURSKDU\Q[7.  Avicenna described 

WKH� LPSRUWDQW� IXQFWLRQV� RI� WKH� QRVH� ZKLFK� LQFOXGH�
VPHOO�� KXPLGL¿FDWLRQ� RI� DLU�� UHVSLUDWLRQ�� H[FUHWLRQ�
RI�ZDVWH� VXEVWDQFHV� DQG� VSHHFK� 6. On the sense of 

VPHOO�� KH�QRWHG� WKDW� LW�ZDV�RQH�RI� WKH�¿YH�H[WHUQDO�
senses of the human body and noticed that perception 

ZDV� GRQH� E\� WKH� WZR� QLSSOH�OLNH� VWUXFWXUHV� ORFDWHG�
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 

ZLWK�WKH�WKHRU\�RI�WHPSHUDPHQW��,EQ�6LQD�RSLQHG�WKDW�
the nasal passages facilitate exchange of temperature 

EHWZHHQ� WKH� EUDLQ� DQG� WKH� H[WHUQDO� HQYLURQPHQW�
DOORZLQJ�WKH�EUDLQ�WR�PDLQWDLQ�LWV�QDWXUDO�KHDW�6. 
Ibn Sina also described accurately the function of the 

QRVH�LQ�VSHHFK�SURGXFWLRQ��+H�VWDWHG�WKDW�³WKH�QRVH�
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 

KROHV�RI�D�ÀXWH´� 6. Clinically, Ibn Sina described in 

detail the administration of various drugs through the 

QRVH�ZKLFK�LQFOXGH�GU\�DQG�SRZHUHG�VQXI¿QJ�GUXJV�
DQG� OLTXLG�GUXJV�ZKLFK� FDQ�EH�JDUJOHG� 6, 8��+H� DOVR�
described disorders of the nose and their causes 4, 8. 

+H� JDYH� D� GHVFULSWLRQ� RI� GLVWXUEDQFHV� RI� ROIDFWLRQ�
LGHQWLI\LQJ�WZR�YDULHWLHV�WKDW�LV�¿UVW��REVWUXFWLYH�GXH�

WR�EORFNDJH�RI�QDVDO�SDVVDJHV�DQG�VHFRQGO\��GXH� WR�
EUDLQ�LQMXU\�3, 4, 6. 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, 

UKLQRUUKRHD��ÀX��XOFHUDWLRQ��LQIHFWLRQ��ERQH�IUDFWXUH��
itching, allergies, snoring and sneezing 3, 4, 6.

Mouth, tongue and teeth 
,EQ� 6LQD� VXJJHVWHG� WKDW� WKH� PRXWK� ZDV� DVVRFLDWHG�
ZLWK� YDULRXV� IXQFWLRQV� ZKLFK� LQFOXGHG� WDNLQJ� DQG�
directing food into the alimentary canal, air into the 

upper part of the respiratory system, and prevention 

RI�HQWU\�DQG�UHPRYDO�RI�ZDVWH�IURP�WKH�VWRPDFK�6. The 

RUDO�FDYLW\�ZDV�DOVR�LGHQWL¿HG�DV�SDUW�RI�WKH�VSHHFK�
DSSDUDWXV�WKURXJK�ZKLFK�D�SHUVRQ�VSHDNV�6. Avicenna 

noted that the oral cavity contained tongue, teeth 

DQG� DVVRFLDWHG� JXPV�� ,QVLJQL¿FDQW� YDULDWLRQV� H[LVW�
EHWZHHQ� ,EQ� 6LQD¶V� ZULWLQJV� DQG� PRGHUQ� DQDWRP\�
texts on description of the mouth. According to 

Moore et al. the mouth/oral cavity is divided into the 

RUDO� YHVWLEXOH� �D� VOLW�� OLNH� VSDFH� EHWZHHQ� WKH� WHHWK�
DQG�JLQJLYDH� DQG� WKH� OLSV� DQG� FKHHNV�� DQG� WKH�RUDO�
FDYLW\� SURSHU� �D� VSDFH� EHWZHHQ� WKH� PD[LOODU\� DQG�
mandibular dental arches and the teeth they bear)7. 

&RQFXUULQJ� ZLWK� $YLFHQQD�� WKH� WRQJXH� IRUPV� SDUW�
of the oral cavity proper and the oropharynx 7.  On 

the structure of the tongue, Ibn Sina discerned that 

WKH� WRQJXH� LV� D� PXVFXODU� RUJDQ� FRYHUHG� E\� D� ZHOO�
vascularised mucus membrane7. On the under/ 

YHQWUDO�VXUIDFH�RI�WKH�WRQJXH�$YLFHQQD�LGHQWL¿HG�WKH�
RUL¿FHV�RI�WKH�GXFWV�RI�WKH�VXEPDQGLEXODU�JODQG�DQG�
described appropriately the source of saliva from the 

JODQGXODU� WLVVXH�ZKLFK�KH�QDPHG�³VDOLYD�SURGXFHU´�
and the function of the saliva in maintaining moisture 

of the oral cavity 6, 7��,EQ�6LQD�DOVR�LGHQWL¿HG�WKH�GHHS�
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 

H[WULQVLF�PXVFOHV�ZKLFK�ZHUH�UHVSRQVLEOH�IRU�YDULRXV�
tongue movements. Ibn Sina attempted to classify 

the tongue musculature according to their origin on 

the styloid process, hyoid bone and mandible. From 

KLV�GHVFULSWLRQV��WKH�IROORZLQJ�SDLUV�RI�PXVFOHV�FDQ�
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�� &RQFXUULQJ�ZLWK�$YLFHQQD� WKH� WRQJXH� LV�
innervated by different types of nerves namely: 

motor, special (taste), visceral (parasympathetic 

secretomotor) and general (pain and temperature) 

sensation 7, 9��,Q�DGGLWLRQ�IRXU�PDMRU�QHUYHV�DOVR�VXSSO\�
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the tongue and these include the lingual nerve, facial 

nerve, glossopharyngeal nerve and vagus nerve 7, 9.  

)XQFWLRQDOO\� $YLFHQQD� QRWHG� WKDW� WKH� WRQJXH� ZDV�
LQYROYHG�LQ�IHHGLQJ�VXFNOLQJ��DUWLFXODWLRQ�RI�VRXQGV�
and syllables, and in distinguishing various tastes 6. 

Avicenna highlighted on the structure, size, shape 

and movement of the tongue in the production of 

VSHHFK�� +H� IXUWKHU� GHVFULEHG� WRQJXH� GHIRUPLWLHV�
DVVRFLDWHG�ZLWK� VSHHFK�DEQRUPDOLW\�� VXFK�DV�D�YHU\�
WKLFN�DQG�ÀDW�RU�YHU\�VPDOO�DQG�FRPSUHVVHG�WRQJXH�
6��+H�DOVR�SRLQWHG�RXW�WKH�WRQJXH�WLH��DQN\ORJORVVLD��
deformity as a condition caused by an abnormally 

short lingual frenulum and he suggested on surgical 

OLJDWLRQ�RI�WKH�OLQJXDO�IUHQXOXP�WR�DOORZ�IRU�PRELOLW\�
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 

ORVV� RI� WDVWH�� UDQXOD�� ¿VVXUHG� WRQJXH��PDFURJORVVLD�
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. 

+H�SRLQWHG�RXW� WKDW� DGXOW� KXPDQV�KDYH� D� VHW� RI� ���
WHHWK�ORGJHG�LQ�WRRWK�VRFNHWV�LQ�ERWK�XSSHU�DQG�ORZHU�
MDZV� 6�� &RQVLVWHQW� ZLWK�PRGHUQ� DQDWRP\�� ,EQ� 6LQD�
FODVVL¿HG�WHHWK�LQWR�LQFLVRU��FDQLQHV�DQG�PRODUV��DQG�
DVVRFLDWHG� WKHP� ZLWK� IXQFWLRQV� RI� FXWWLQJ�� ELWLQJ�
and grinding respectively 6, 7, 9�� +H� FRQ¿UPHG� WKDW�
sometimes individuals before adulthood have a set 

RI� ��� WHHWK� ODFNLQJ� WKH� IRXU� ZLVGRP� WHHWK� ZKLFK�
only erupt at around 30 years 6, 7. Ibn Sina described 

accurately the different structures of teeth stating that 

WKH�LQFLVRUV�DQG�FDQLQH�KDYH�D�VLQJOH�URRW�DQG�FURZQ�
ZLWK�D�VLQJOH�WXEHUFOH��FXVS�DQG�WKH�PRODUV�KDYH�WZR�
roots and more than one cusp 6. In addition Avicenna 

described the attachment of the roots of the teeth in 

WKH�WRRWK�VRFNHWV�E\�VWURQJ�¿EURXV�OLJDPHQWV��7KHVH�
ligaments are referred to as the periodontal ligaments 

DQG�WKH\�KHOS�WR�¿UPO\�VXSSRUW�WHHWK�LQ�WKHLU�VRFNHWV�
and facilitate teeth grasp and grind hard substances. 

)ROORZLQJ� RQ�*DOHQ¶V� RSLQLRQ�� ,EQ� 6LQD� FRQ¿UPHG�
by observation that teeth are innervated by nerves, 

and the nerves are sensitive to pain, temperature 6. In 

ERWK�WKH�XSSHU�DQG�ORZHU�MDZV�WHHWK�DUH�LQQHUYDWHG�E\�
sensory nerves through the superior alveolar nerve 

DQG� LQIHULRU� DOYHRODU� QHUYH� UHVSHFWLYHO\� PDNLQJ�
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 

IRU�ERWK�IRRG�DQG�EUHDWK��+H�QRWHG�WKDW�WKH�SKDU\Q[�
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 

LQ� UHVSLUDWLRQ� DQG� VSHHFK� PRGXODWLRQ� ZKLOH� WKH�
oropharynx and laryngopharynx participate mainly in 

VZDOORZLQJ7, 12  ,Q�DFFRUGDQFH�ZLWK�PRGHUQ�DQDWRPLF�
texts, Ibn Sina described accurately the topography of 

WKH�SDODWLQH�WRQVLOV�LQ�EHWZHHQ�WKH�SDODWRJORVVDO�DQG�
salpingopharyngeal folds6, 7. Furthermore, Avicenna 

described lingual tonsils on the posterior third of 

the tongue 6��+H�GHVFULEHG� WRQVLOOLWLV�DQG�D�VXUJLFDO�
WHFKQLTXH�IRU� WRQVLOOHFWRP\�� ,EQ�6LQD�VXJJHVWHG� WKH�
prone position of the patient during and after surgery 

WR� DYRLG�DVSLUDWLRQ��+H�DOVR�DGYLVHG�RQ� WKH� IRUHLJQ�
bodies in pharynx such as bone fragments and 

ingested leech and their management. 

Ibn Sina’s descriptions of the structure of the uvula 

DQG�LWV�IXQFWLRQDO�LPSOLFDWLRQV�ZHUH�WR�D�ODUJH�H[WHQW�
FRQJUXHQW� ZLWK� PRGHUQ� DQDWRP\� DQG� GHEDWH�� 7KH�
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 

V\VWHP�E\�SUHYHQWLQJ�HQWUDQFH�RI� � �VPRNH�DQG�GXVW�
SDUWLFOHV�� ZDUPLQJ� WKH� LQVSLUHG� DLU� E\� JUDGXDOO\�
opening the oropharynx, and also shaping of the 

voice during speech 6��+H�FDXWLRQHG�WKDW�FXWWLQJ�WKH�
XYXOD� ZLOO� FRPSURPLVH� WKH� YRLFH� TXDOLW\�� 'DWLQJ�
EDFN� IURP� WKH� DQFLHQW� WLPHV� XS� WR� WKH� SUHVHQW� GD\��
many hypotheses have been suggested as regarding 

WKH�IXQFWLRQV�DQG�WKH�FRQGLWLRQV�DVVRFLDWHG�ZLWK�WKH�
uvula. In ancient times, Galen (122-199AD) believed 

WKDW� WKH� XYXOD�ZDV� LPSRUWDQW� LQ� VSHHFK� SURGXFWLRQ�
and also contributed to the beauty of the voice13. 

In modern times, the uvula has been associated 

ZLWK� VSHHFK� LQ�PDLQWDLQLQJ� WKH�TXDOLW\� RI� YRLFH�E\�
controlling resonance of the air column above the 

larynx 14, 15��7KH�XYXOD�ZDV� DOVR� DWWULEXWHG� WR�PDQ\�
IXQFWLRQV� VXFK� DV� VZDOORZLQJ� 16; protection of the 

Eustachian tubes 17 and immunological protection of 

the respiratory system 18��0XNDL�HW�DO�RSLQHG�WKDW�WKH�
XYXOD�KHOSV� LQ�HDWLQJ�DQG�VZDOORZLQJ�RI�KRW� IRRGV��
as after uvulectomy patients often burn their throats 

HYHQ�DIWHU�VHQVLQJ�WKDW�WKH�IRRG�ZDV�QRW�KRW�E\�WKHLU�
mouth19�� )LQNOHVWHLQ� HW� DO�� VXJJHVWHG� WKDW� WKH� XYXOD�
KDV�WKH�FDSDFLW\�WR�SURGXFH�ODUJH�TXDQWLWLHV�RI�VDOLYD�
and its main function is lubrication of the pharynx20. 

7KH� XYXOD� KDV� EHHQ� DVVRFLDWHG� ZLWK� PDQ\� GLVHDVH�
conditions and hence uvulectomy is still practised in 

ERWK�ZHVWHUQ�DQG�WUDGLWLRQDO�PHGLFDO�SUDFWLVHV���,Q�WKH�
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4th�FHQWXU\�%&�$ULVWRWOH�DQG�+LSSRFUDWHV�UHIHUUHG�WR�
WKH�XYXOD� DV� D� VRXUFH�RI� LQÀDPPDWLRQ� DQG�RHGHPD�
capable of causing suffocation 13. Descriptions 

RI� XYXOHFWRP\� KDYH� EHHQ� IRXQG� LQ� *UHHN� WH[WV� RI�
Byzantine physicians (324-1453 AD) 21. Various 

conditions have been attributed to uvula till today, 

DQG�WKHVH�LQFOXGH�FRXJKLQJ��LQÀDPPDWLRQ��LQVRPQLD��
ULVN� RI� VXIIRFDWLRQ�� REVWUXFWLYH� VOHHS� DSQRHD� 22, 23. 

7UDGLWLRQDO� XYXOHFWRP\� LV� VWLOO� ZLGHO\� SUDFWLFHG� LQ�
the Middle East and Africa for various reasons 24-26. 

Some of the reasons for uvulectomy include: curative 

of symptoms of vomiting, diarrhoea, anorexia, 

UHMHFWLRQ�RI� WKH�PRWKHUV¶�EUHDVW�� JURZWK� UHWDUGDWLRQ�
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��+H�
deduced these functions based on the movements 

SHUPLWWHG� E\� WKH� PXVFXORVNHOHWDO� FRPSRQHQWV� RI�
the larynx. Avicenna stated that the larynx is made 

up of three cartilages 6. On the contrary the larynx 

LV� PDGH� RI� QLQH� FDUWLODJHV�� ZKLFK� DUH� FRQQHFWHG�
E\� MRLQWV�� PHPEUDQHV�� OLJDPHQWV� DQG� PXVFOHV� 7, 9.  

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 

QRWLFHG�WKDW�LW�ZDV�ORFDWHG�LQ�IURQW�RI�WKH�QHFN�DFWLQJ�
as a shield and can be palpated in thin individuals 6. 

In modern anatomy, the thyroid cartilage is described 

DV�D�SURPLQHQW�DQG�SDOSDEOH�FRQYH[�VWUXFWXUH�EHORZ�
the hyoid bone 7, 9. Avicenna described the second 

cartilage as the one lying behind the thyroid cartilage, 

ZLWKRXW� JLYLQJ� LWV� QDPH��+H� IXUWKHU� VWDWHG� WKDW� WKH�
VHFRQG� FDUWLODJH� DUWLFXODWHG� LQIHULRUO\�ZLWK� WKH�¿UVW�
RQ� ERWK� ULJKW� DQG� OHIW� MRLQWV� 6�� � 7KH� MRLQW� EHWZHHQ�
the inferior cornu of the thyroid and the cricoid 

FDUWLODJH�LV�FODVVL¿HG�DV�D�V\QRYLDO�KLQJH�MRLQW�ZKLFK�
SHUPLWV�D�ZLGH�UDQJH�RI�PRYHPHQW�EHQH¿FLDO�GXULQJ�
voice production 32. Ibn sina’s explanations on the 

third cartilage suit the modern descriptions of the 

HSLJORWWLV��+H�VWDWHG�WKDW�WKH�FDUWLODJH�ZDV�VHSDUDWHG�

IURP�WKH�WK\URLG�FDUWLODJH�DQG�LWV�VKDSH�ZDV�OLNH�DQ�
LQYHUWHG�ERZO�6��+LV�GHVFULSWLRQV�ZHUH�FRUUHFW�WR�DQ�
H[WHQW�� EHFDXVH� WKH� ZLGHU� SRUWLRQ� RI� WKH� HSLJORWWLV�
LV� IUHH� DQG� RQO\� LWV� QDUURZ� SDUW� LV� DWWDFKHG� WR� WKH�
postero-superior aspect of the thyroid cartilage 7. 

,EQ�6LQ¶V�GHVFULSWLRQ�RI�WKH�ODU\QJHDO�FDUWLODJHV�ZDV�
to some extend erroneous, because insome sections 

LQ� KLV� ERRN� KH� WDONV� RI� WKH� DU\WHQRLGV� FDUWLODJHV�
instead of the cricoid cartilage. On the muscles of 

the larynx, Avicenna described concisely their origin, 

LQVHUWLRQ�DQG�IXQFWLRQV�ZLWKRXW�QDPLQJ�WKHP��,W�FDQ�
be construed that the muscles he described are the 

WK\URK\RLG�� VWHUQRWK\URLG�� FULFRWK\URLG�� REOLTXH�
arytenoid and posterior arytenoid 7, 10. Ibn Sina noted 

the importance of laryngeal muscles in opening and 

FORVLQJ� WKH� ODU\Q[� GXULQJ� VZDOORZLQJ� DQG� DOVR� WKH�
DQWHULRU�DQG�SRVWHULRU�ZLGHQLQJ�RI�WKH�ODU\Q[�GXULQJ�
voice production 6��+H�QRWLFHG�WKDW�YRLFH�SURGXFWLRQ�
FRXOG� EH� DIIHFWHG� E\� GDPDJH� WR� WKH� QHUYH� ZKLFK�
innervates muscles of the larynx during surgery 4. 

)XUWKHUPRUH�� $YLFHQQD� SXW� IRUZDUG� RWKHU� IDFWRUV�
ZKLFK� PLJKW� FDXVH� YRLFH� GHIHFWV�� VXFK� DV� VLPSOH�
LOOQHVV�ZLWK�RU�ZLWKRXW�VSXWXP��SUHVHQFH�RI�VSXWXP�
LQ� WKH� ODU\Q[�� LQÀDPPDWLRQ�DQG� WUDXPD�WR� WKH�QHFN�
4. Avicenna described tracheotomy and a method for 

FOHDQLQJ�XSSHU�DLUZD\V�VHFUHWLRQV�IRU�WKHWUHDWPHQW�RI�
respiratory distress 33.

Conclusions 
7KH� LQIRUPDWLRQ�SUHVHQWHG� LQ� WKH� GLVFXVVLRQ� VKRZV�
WKH� LPSRUWDQFH� RI� $YLFHQQD¶V� SLRQHHULQJ� ZRUN� RQ�
otorhinolaryngologic concepts during medieval age 

DQG� KRZ� WKH\� KDYH� LQÀXHQFHG� DQG� UHYROXWLRQLVHG�
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 

NQRZOHGJH�
$FNQRZOHGJHPHQWV�
The authors are grateful to the library staff at the Ibn 

6LQD� LQVWLWXWH� RI� 7LEE� IRU� WKHLU� KHOS�ZLWK� OLWHUDWXUH�
material.
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