
SECTION I

Structure of the vestibular labyrinth
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P l a t e  1

Introduction

(i) Man maintains his erect position, walks and achie-

ves minute, coordinative and harmonic movements by

the ability to balance. Balance is the combination (1) of

the reflective control of the head and body in respect

to the environment, (2) of the reflective control of the

muscular coordination in respect to the movement of

the environment, and (3) of the brain’s readiness,

which is necessary for the voluntary regulation of the

body’s stance.

(ii) Maintenance of balance and spatial orientation in

space depends upon the coordinated, harmonic co-

operation of vision, proprioception and of the vesti-

bular function. Man maintains his spatial orientation by

integrating afferent impulses from the vestibular,

ocular, and proprioceptive system. The central nervous

system integrates these impulses and send messages to

the peripheral system such that the balance of the

body is achieved. 

(iii) These messages are transmitted through the

medial longitudinal fasciculus to (1) the nuclei of the

three oculomotor nerves (vestibulo-ocular reflex), and

to (2) the anterior part of the motor regions of the

spinal cord and subsequently to the skeletal muscles of

the neck, the trunk and the extremities (vestibulo-

spinal reflex). 

The aim of this complex system is to effect

appropriate righting reflexes of the eyes and the

skeletal muscles so that balance of the body is

achieved when man stands and walks.

¶ È Ó · Î › ‰ ·  1

∂ÈÛ·ÁˆÁ‹

(i) O ¿ÓıÚˆÔ˜, ÁÈ· Ó· ÛÙ·ıÂ› fiÚıÈÔ˜, Ó· ÂÚ·Ù‹-

ÛÂÈ, Ó· Î¿ÓÂÈ ÏÂÙ¤˜, Û˘ÓÙÔÓÈÛÌ¤ÓÂ˜ Î·È ·ÚÌÔÓÈÎ¤˜ ÎÈ-

Ó‹ÛÂÈ˜, Ú¤ÂÈ Ó· ¤¯ÂÈ ÙËÓ ÈÎ·ÓfiÙËÙ· ÙË˜ ÈÛÔÚÚÔ›·˜.

ø˜ ÈÛÔÚÚÔ›· ¯·Ú·ÎÙËÚ›˙ÂÙ·È Ô Û˘Ó‰˘·ÛÌfi˜ (1) ÙÔ˘

·ÓÙ·Ó·ÎÏ·ÛÙÈÎÔ‡ ÂÏ¤Á¯Ô˘ ÙË˜ ı¤ÛË˜ ÙË˜ ÎÂÊ·Ï‹˜ Î·È

ÙÔ˘ ÛÒÌ·ÙÔ˜ ˆ˜ ÚÔ˜ ÙÔ ÂÚÈ‚¿ÏÏÔÓ, (2) ÙÔ˘ ·ÓÙ·-

Ó·ÎÏ·ÛÙÈÎÔ‡ ÂÏ¤Á¯Ô˘ ÙË˜ Ì˘˚Î‹˜ Û˘ÓÂÚÁ·Û›·˜ ÛÂ Û¯¤-

ÛË ÌÂ ÙËÓ Î›ÓËÛË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ Î·È (3) ÙË˜ ÊÏÔÈ-

˚Î‹˜ ÂÙÔÈÌfiÙËÙ·˜, Ô˘ Â›Ó·È ··Ú·›ÙËÙË ÁÈ· ÙËÓ ÂÎÔ‡-

ÛÈ· Ú‡ıÌÈÛË ÙË˜ ÛÙ¿ÛË˜ ÙÔ˘ ÛÒÌ·ÙÔ˜.

(ii) ∏ ‰È·Ù‹ÚËÛË ÙË˜ ÈÛÔÚÚÔ›·˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ Î·È

ÙÔ˘ ÚÔÛ·Ó·ÙÔÏÈÛÌÔ‡ ÛÙÔÓ ¯ÒÚÔ ÂÍ·ÚÙ¿Ù·È ·fi ÙË

Û˘Ó‰˘·ÛÌ¤ÓË, ·ÚÌÔÓÈÎ‹ Û˘ÓÂÚÁ·Û›· ÙË˜ fiÚ·ÛË˜, ÙË˜

È‰ÈÔ‰ÂÎÙÈÎ‹˜ ·ÈÛıËÙÈÎfiÙËÙ·˜ Î·È ÙË˜ Ï·‚˘ÚÈÓıÈÎ‹˜ ÏÂÈ-

ÙÔ˘ÚÁ›·˜. Δ· ÂÚÂı›ÛÌ·Ù· ·fi ÙËÓ fiÚ·ÛË, ÙËÓ È‰ÈÔ‰Â-

ÎÙÈÎ‹ ·ÈÛıËÙÈÎfiÙËÙ· Î·È Î˘Ú›ˆ˜ ·fi ÙÔÓ Ï·‚‡ÚÈÓıÔ ÌÂ-

Ù·‰›‰ÔÓÙ·È ÛÙÔ ÎÂÓÙÚÈÎfi ÓÂ˘ÚÈÎfi Û‡ÛÙËÌ·, fiÔ˘ ÂÈ-

ÙÂÏÂ›Ù·È Ë Î·Ù¿ÏÏËÏË ÂÂÍÂÚÁ·Û›· Î·È ÔÏÔÎÏ‹ÚˆÛ‹

ÙÔ˘˜. 

(iii) ΔÔ ·ÔÙ¤ÏÂÛÌ· ·˘Ù‹˜ ÙË˜ ÂÂÍÂÚÁ·Û›·˜ Â›Ó·È

Ë ·ÔÛÙÔÏ‹ Ô‰ËÁÈÒÓ ·fi ÙÔÓ ÂÁÎ¤Ê·ÏÔ ÚÔ˜ ÙËÓ Â-

ÚÈÊ¤ÚÂÈ·, Ù¤ÙÔÈˆÓ, Ô˘ ÂÍ·ÛÊ·Ï›˙Ô˘Ó ÙËÓ ÈÛÔÚÚÔ›·

ÙÔ˘ ÛÒÌ·ÙÔ˜. ∞˘Ù¤˜ ÔÈ Ô‰ËÁ›Â˜, Ì¤Ûˆ ÙË˜ ¤Ûˆ ÂÈÌ‹-

ÎÔ˘˜ ‰ÂÛÌ›‰·˜, Î·Ù·Ï‹ÁÔ˘Ó (1) ÛÙÔ˘˜ ˘Ú‹ÓÂ˜ ÙˆÓ

ÙÚÈÒÓ ÔÊı·ÏÌÔÎÈÓËÙÈÎÒÓ ÓÂ‡ÚˆÓ Î·È, Î·Ù’ Â¤ÎÙ·ÛË,

ÛÙÔ˘˜ ÔÊı·ÏÌÔÎÈÓËÙÈÎÔ‡˜ Ì‡Â˜, ‰ËÌÈÔ˘ÚÁÒÓÙ·˜ ÙÔ

·ÈıÔ˘ÛÔ-ÔÊı·ÏÌÈÎfi ·ÓÙ·Ó·ÎÏ·ÛÙÈÎfi ÙfiÍÔ, Î·È (2) ÛÙÈ˜

ÎÈÓËÙÈÎ¤˜ ÂÚÈÔ¯¤˜ ÙˆÓ ÚÔÛı›ˆÓ ÎÂÚ¿ÙˆÓ ÙÔ˘ ÓˆÙÈ·›-

Ô˘ Ì˘ÂÏÔ‡ Î·È, Î·Ù’ Â¤ÎÙ·ÛË, ÛÙÔ˘˜ ÛÎÂÏÂÙÈÎÔ‡˜

Ì‡Â˜ ÙÔ˘ ÙÚ·¯‹ÏÔ˘, ÙÔ˘ ÎÔÚÌÔ‡ Î·È ÙˆÓ ¿ÎÚˆÓ, ‰ËÌÈ-

Ô˘ÚÁÒÓÙ·˜ ÙÔ ·ÈıÔ˘ÛÔ-ÓˆÙÈ·›Ô ·ÓÙ·Ó·ÎÏ·ÛÙÈÎfi ÙfiÍÔ.

O ÛÎÔfi˜ ·˘ÙÔ‡ ÙÔ˘ ÔÏ‡ÏÔÎÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ Û˘-

Ó›ÛÙ·Ù·È ÛÙËÓ Â›ÙÂ˘ÍË ÙˆÓ Î·Ù¿ÏÏËÏˆÓ ·ÓÙ·Ó·ÎÏ·-

ÛÙÈÎÒÓ ÙˆÓ Ì·ÙÈÒÓ Î·È ÙˆÓ ÛÎÂÏÂÙÈÎÒÓ Ì˘ÒÓ, ÒÛÙÂ Ó·

‰È·ÙËÚÂ›Ù·È Ë ÈÛÔÚÚÔ›· Î·Ù¿ ÙË ÛÙ¿ÛË Î·È ÙË ‚¿‰ÈÛË.
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P l a t e  2

Introduction

(i) The result of the messages transmission from the

central nervous system to the peripheral, which is con-

stantly monitored by the brain’s readiness is the control

(1) of the eye movements, (2) of the stance of the body,

and (3) of the body’s movement. 

(ii) When a conflict does exist between the external

stimuli and the internal points of reference, as these are

developed through the every day experience or when a

lesion exists at the transmission mechanisms of the im-

pulses from the peripheral system to the central nervous

system and from there to the eyes and the skeletal

muscles the result is that the brain comprehends an illu-

sion of false movement of the environment such that

nystagmus and balance disorder are finally developed.

Other symptoms and signs from the autonomous ner-

vous system are also being developed . 

¶ È Ó · Î › ‰ ·  2

∂ÈÛ·ÁˆÁ‹

(i) ŒÙÛÈ, Î¿Ùˆ ·fi ÙË ÊÏÔÈ˚Î‹ ÂÙÔÈÌfiÙËÙ· Ô˘ ··È-

ÙÂ›Ù·È ÁÈ· ÙËÓ ÂÎÔ‡ÛÈ· Ú‡ıÌÈÛË ÙË˜ ÛÙ¿ÛË˜ ÙÔ˘ ÛÒÌ·-

ÙÔ˜, ÙÔ ·ÔÙ¤ÏÂÛÌ· ÙˆÓ Ô‰ËÁÈÒÓ ·fi ÙÔ Î¤ÓÙÚÔ ÚÔ˜

ÙËÓ ÂÚÈÊ¤ÚÂÈ· Â›Ó·È (1) Ô ¤ÏÂÁ¯Ô˜ ÙˆÓ ÔÊı·ÏÌÈÎÒÓ ÎÈ-

Ó‹ÛÂˆÓ, (2) Ô ¤ÏÂÁ¯Ô˜ ÙË˜ ÛÙ¿ÛË˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ Î·È (3)

Ô ¤ÏÂÁ¯Ô˜ ÙˆÓ ÎÈÓ‹ÛÂˆÓ ÙÔ˘ ÛÒÌ·ÙÔ˜. 

(ii) ŸÙ·Ó ˘¿Ú¯ÂÈ ·Û˘Ì‚·ÙfiÙËÙ· ÌÂÙ·Í‡ ÙˆÓ ÂÍˆÙÂ-

ÚÈÎÒÓ ÂÚÂıÈÛÌ¿ÙˆÓ Î·È ÙˆÓ ÂÛˆÙÂÚÈÎÒÓ ÛËÌÂ›ˆÓ ·Ó·-

ÊÔÚ¿˜, ¤ÙÛÈ fiˆ˜ ·˘Ù¿ ¤¯Ô˘Ó ·Ó·Ù˘¯ıÂ› ·fi ÙËÓ Î·-

ıËÌÂÚÈÓ‹ ÂÌÂÈÚ›·, ‹ ·Ó ̆ ¿Ú¯ÂÈ ÔÔÈ·‰‹ÔÙÂ ‚Ï¿‚Ë Î·-

Ù¿ ÙËÓ ·ÔÛÙÔÏ‹ ÂÚÂıÈÛÌ¿ÙˆÓ ·fi ÙËÓ ÂÚÈÊ¤ÚÂÈ·

ÚÔ˜ ÙÔ ÎÂÓÙÚÈÎfi ÓÂ˘ÚÈÎfi Û‡ÛÙËÌ· ‹ ·fi ÙÔ ÎÂÓÙÚÈÎfi

ÓÂ˘ÚÈÎfi Û‡ÛÙËÌ· ÚÔ˜ ÙËÓ ÂÚÈÊ¤ÚÂÈ·, ÙÔ ·ÔÙ¤ÏÂÛÌ·

Â›Ó·È fiÙÈ Ô ÂÁÎ¤Ê·ÏÔ˜ ·ÓÙÈÏ·Ì‚¿ÓÂÙ·È „Â˘‰Ò˜ ˆ˜ ÙÔ

ÂÚÈ‚¿ÏÏÔÓ ÎÈÓÂ›Ù·È Î·È ÙÂÏÈÎ¿ ·Ó·Ù‡ÛÛÂÙ·È Ó˘ÛÙ·ÁÌfi˜

Î·È ‰È·Ù·Ú·¯‹ ÙË˜ ÈÛÔÚÚÔ›·˜ ÙÔ˘ ÛÒÌ·ÙÔ˜. ªÂ ‰È·ÊÔ-

ÚÂÙÈÎ‹ ¤ÓÙ·ÛË ÂÎ‰ËÏÒÓÔÓÙ·È Î·È ¿ÏÏ· Û˘ÌÙÒÌ·Ù· ·fi

ÙÔ Ê˘ÙÈÎfi ÓÂ˘ÚÈÎfi Û‡ÛÙËÌ·.
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P l a t e  3

Bony labyrinth

(i) Coronal section of the head in which the two

bony labyrinths are shown from the front. (1) external

ear, (2) middle ear, (3) labyrinth or internal ear, (4) pe-

trous part of the temporal bone, (5) bony cochlea, (6)

bony semicircular canals, (7) bony vestibule.

(ii) Enlargement of picture i. (1) posterior vertical

canal, (2) horizontal canal, (3) anterior vertical canal, (4)

common crus, (5) ampulla of the horizontal canal, (6) VIII

herve, (7) cochlea, (8) round window, (9) oval window,

(10) vestibule.

(iii) Diagram of the labyrinth in which the mem-

branous labyrinth is shown (blue) lying into the bone

labyrinth. (1) posterior vertical canal, (2) common crus,

(3) anterior vertical canal, (4) horizontal canal, (5) mem-

branous vestibule, (6) bony and membranous cochlea,

(7) round window, (8) oval window with the stapes. 

The bony labyrinth constitutes a system of cavities

and ducts, which are hollowed within the petrous part

of the temporal bone. It lies between the medial wall

of the tympanic cavity (laterally) and the fundus of the

internal acoustic meatus (medially). There are three

incopletely divided regions: the cochlea, the vestibule

and the three semicircular canals. 

The cochlea which has the shape of a snail shell is a

spiral tube comprising nearly two and three-quarters

turns around a central axis, the modiolus.

The vestibule is the middle portion of the labyrinth

lying behind and superiorly to the cochlea and in front

of the semicircular canals. Anterioinferiorly the vestibule

is connected to the cochlea, whereas posteriosuperiorly

it receives the ends of the semicircular canals. 

The bony semicircular canals at one end are dilated

into the bony ampulla. The canals open into the vestibule

with five apertures instead of six because one of the crus

of each of the two vertical canals fuse into the common

crus. 

Within the bony labyrinth lies the membranous

labyrinth which is filled with endolymph. The space

between the bony and the membranous labyrinth is

filled with perilymph.

¶ È Ó · Î › ‰ ·  3

OÛÙ¤ÈÓÔ˜ Ï·‚‡ÚÈÓıÔ˜

(i) ™ÙÂÊ·ÓÈ·›· ÙÔÌ‹ ÙÔ˘ ÎÚ·Ó›Ô˘, fiÔ˘ Ê·›ÓÔÓÙ·È ·fi
ÂÌÚfi˜ ÔÈ ‰‡Ô Ï·‚‡ÚÈÓıÔÈ: (1) ÂÍˆÙÂÚÈÎfi ·˘Ù›, (2) Ì¤ÛÔ
·˘Ù›, (3) Ï·‚‡ÚÈÓıÔ˜ ‹ ÂÛˆÙÂÚÈÎfi ·˘Ù›, (4) ÏÈıÔÂÈ‰‹˜
ÌÔ›Ú· ÙÔ˘ ÎÚÔÙ·ÊÈÎÔ‡ ÔÛÙÔ‡, (5) ÔÛÙ¤ÈÓÔ˜ ÎÔ¯Ï›·˜, (6)
ÔÛÙ¤ÈÓÔÈ ËÌÈÎ‡ÎÏÈÔÈ ÛˆÏ‹ÓÂ˜, (7) ÔÛÙ¤ÈÓË ·›ıÔ˘Û·. 

(ii) ªÂÁ¤ı˘ÓÛË ÙË˜ ÂÈÎfiÓ·˜ (i): (1) Ô›ÛıÈÔ˜ Î¿ıÂÙÔ˜
ËÌÈÎ˘ÎÏÈÎfi˜ ÛˆÏ‹Ó·˜, (2) ÔÚÈ˙fiÓÙÈÔ˜ ÛˆÏ‹Ó·˜, (3) Úfi-
ÛıÈÔ˜ Î¿ıÂÙÔ˜ ÛˆÏ‹Ó·˜, (4) ÎÔÈÓfi ÛÎ¤ÏÔ˜, (5) Ï‹Î˘ıÔ˜
ÔÚÈ˙fiÓÙÈÔ˘ ÛˆÏ‹Ó·, (6) VIII ÓÂ‡ÚÔ, (7) ÎÔ¯Ï›·˜, (8) ÛÙÚÔÁ-
Á‡ÏË ı˘Ú›‰·, (9) ˆÔÂÈ‰‹˜ ı˘Ú›‰·, (10) ·›ıÔ˘Û·.

(iii) ¢È¿ÁÚ·ÌÌ· ÙÔ˘ Ï·‚˘Ú›ÓıÔ˘, fiÔ˘ ·ÂÈÎÔÓ›˙Â-
Ù·È Ô ˘ÌÂÓÒ‰Ë˜ Ï·‚‡ÚÈÓıÔ˜ (ÌÏÂ) Ô˘ ‚Ú›ÛÎÂÙ·È Ì¤-
Û· ÛÙÔÓ ÔÛÙ¤ÈÓÔ: (1) Ô›ÛıÈÔ˜ Î¿ıÂÙÔ˜ ËÌÈÎ‡ÎÏÈÔ˜ Ûˆ-
Ï‹Ó·˜, (2) ÎÔÈÓfi ÛÎ¤ÏÔ˜, (3) ÚfiÛıÈÔ˜ Î¿ıÂÙÔ˜ ÛˆÏ‹-
Ó·˜, (4) ÔÚÈ˙fiÓÙÈÔ˜ ÛˆÏ‹Ó·˜, (5) ˘ÌÂÓÒ‰Ë˜ ·›ıÔ˘Û·,
(6) ÔÛÙ¤ÈÓÔ˜ Î·È ˘ÌÂÓÒ‰Ë˜ ÎÔ¯Ï›·˜, (7) ÛÙÚÔÁÁ˘Ï‹ ı˘-
Ú›‰·, (8) ˆÔÂÈ‰‹˜ ı˘Ú›‰· ÌÂ ÙÔÓ ·Ó·‚ÔÏ¤·. 

O ÔÛÙ¤ÈÓÔ˜ Ï·‚‡ÚÈÓıÔ˜ Â›Ó·È ¤Ó· Û‡ÛÙËÌ· ÎÔÈÏÔÙ‹-
ÙˆÓ Î·È ÛˆÏ‹ÓˆÓ, Ô˘ Â›Ó·È ÛÎ·ÌÌ¤Ó· Ì¤Û· ÛÙË ÏÈ-
ıÔÂÈ‰‹ ÌÔ›Ú· ÙÔ˘ ÎÚÔÙ·ÊÈÎÔ‡ ÔÛÙÔ‡. ∂›Ó·È ÙÔÔıÂÙË-
Ì¤ÓÔ˜ ÌÂÙ·Í‡ ÙÔ˘ ¤Ûˆ ÙÔÈ¯ÒÌ·ÙÔ˜ ÙË˜ Ù˘Ì·ÓÈÎ‹˜
ÎÔÈÏfiÙËÙ·˜ (ÚÔ˜ Ù· ¤Íˆ) Î·È ÙÔ˘ ˘ıÌ¤Ó· ÙÔ˘ ¤Ûˆ
·ÎÔ˘ÛÙÈÎÔ‡ fiÚÔ˘ (ÚÔ˜ Ù· ¤Ûˆ). ∞ÔÙÂÏÂ›Ù·È ·fi
ÙÚ›· ·ÙÂÏÒ˜ ‰È·¯ˆÚÈÛÌ¤Ó· ÙÌ‹Ì·Ù·: ÙÔÓ ÎÔ¯Ï›·, ÙËÓ
·›ıÔ˘Û· Î·È ÙÔ˘˜ ÙÚÂÈ˜ ËÌÈÎ‡ÎÏÈÔ˘˜ ÛˆÏ‹ÓÂ˜.

O ÎÔ¯Ï›·˜, Ô ÔÔ›Ô˜ ¤¯ÂÈ ÙÔ Û¯‹Ì· ÎÂÏ‡ÊÔ˘˜ Û·ÏÈ-
ÁÎ·ÚÈÔ‡, Â›Ó·È ¤Ó·˜ ÛˆÏ‹Ó·˜ Ô˘ ‰È·ÙÚ¤¯ÂÈ ÂÚ›Ô˘
‰‡Ô Î·È ÙÚ›· Ù¤Ù·ÚÙ· ÛÙÚÔÊ¤˜ Á‡Úˆ ·fi ¤Ó·Ó ÎÂÓÙÚÈ-
Îfi ¿ÍÔÓ·, ÙËÓ ¿ÙÚ·ÎÙÔ. 

∏ ·›ıÔ˘Û· ·ÔÙÂÏÂ› ÙÔ ÌÂÛ·›Ô ÙÌ‹Ì· ÙÔ˘ Ï·‚˘Ú›ÓıÔ˘
Î·È ‚Ú›ÛÎÂÙ·È ›Ûˆ Î·È ¿Óˆ ·fi ÙÔÓ ÎÔ¯Ï›·. ¶ÚÔ˜ Ù·
ÂÌÚfi˜ Î·È Î¿Ùˆ Û˘Ó‰¤ÂÙ·È ÌÂ ÙÔÓ ÎÔ¯Ï›·, ÂÓÒ ·fi ›Ûˆ
Î·È ¿Óˆ ‰¤¯ÂÙ·È ÙÈ˜ ÂÎ‚ÔÏ¤˜ ÙˆÓ ËÌÈÎ˘ÎÏ›ˆÓ ÛˆÏ‹ÓˆÓ.

OÈ ËÌÈÎ‡ÎÏÈÔÈ ÛˆÏ‹ÓÂ˜ ÛÙÔ ¤Ó· ¿ÎÚÔ ÙÔ˘˜ ‰ÈÂ˘Ú‡ÓÔ-
ÓÙ·È Î·È Û¯ËÌ·Ù›˙Ô˘Ó ÙËÓ ÔÛÙ¤ÈÓË Ï‹Î˘ıÔ. OÈ ÛˆÏ‹ÓÂ˜
Î·Ù·Ï‹ÁÔ˘Ó ÛÙËÓ ·›ıÔ˘Û· ÌÂ ¤ÓÙÂ ÛÙfiÌÈ· ·ÓÙ› ¤ÍÈ, ÁÈ·-
Ù› ¤Ó· ·fi Ù· ÛÎ¤ÏË ÙÔ˘ Ô›ÛıÈÔ˘ Î·È ÙÔ˘ ÚfiÛıÈÔ˘ Î¿-
ıÂÙÔ˘ ÛˆÏ‹Ó· Û˘Á¯ˆÓÂ‡ÔÓÙ·È ÛÙÔ ÎÔÈÓfi ÛÎ¤ÏÔ˜.

ª¤Û· ÛÙÔÓ ÔÛÙ¤ÈÓÔ ‚Ú›ÛÎÂÙ·È Ô ˘ÌÂÓÒ‰Ë˜ Ï·‚‡-
ÚÈÓıÔ˜, Ô ÔÔ›Ô˜ Â›Ó·È ÁÂÌ¿ÙÔ˜ ÌÂ ÂÓ‰fiÏÂÌÊÔ. O ¯Ò-
ÚÔ˜ ÌÂÙ·Í‡ ÙÔ˘ ˘ÌÂÓÒ‰Ô˘˜ Î·È ÙÔ˘ ÔÛÙ¤ÈÓÔ˘ Ï·‚˘-
Ú›ÓıÔ˘ Â›Ó·È ÁÂÌ¿ÙÔ˜ ÌÂ ÂÚ›ÏÂÌÊÔ.

29



1

2

3

4

5

Hearing
AÎÔ‹

Balance
IÛÔÚÚÔ›·

6

7

8

9

10

1213
14

15

11

i ii

30



P l a t e  4

Membranous labyrinth

(1) cochlear duct, (2) saccule, (3) utricle, (4) ampulla of

the posterior semicircular canal, (5) posterior vertical

canal, (6) ampulla of the horizontal semicircular canal (7)

common limb of the posterior and anterior semicircular

canals, (8) horizontal semicircular canal, (9) anterior ver-

tical canal, (10) endolymphatic duct, (11) endolymphatic

sac, (12) ampulla of the anterior vertical canal, (13) saccu-

lar duct, (14) end of the cochlear duct, (15) utricular duct. 

The membranous labyrinth lies within the bony

labyrinth. Its overall shape is almost identical to that of

the bony labyrinth and the general arrangement of its

various parts correspond to those of the bony laby-

rinth. It consists of a number of vesicles and ducts

which are interconnected. Their walls are very thin and

almost transparent and are made of connective tissue

which is internally lined by epithelium. There are two

dinstict interconnected parts: the cochlear duct (i) in

which the hearing sensory apparatus is found and the

vestibular labyrinth (ii) which constitutes the peri-

pheral apparatus of balance.

The vestibular labyrinth is made of two intercon-

nected vesicles the utricle and the saccule and the

three membranous semicircular canals. The utricle has

an oval slightly flattened shape and occupies the su-

perior portion of the bony vestibule. In the lateral utri-

cular wall there is an oval bulging of the epithelium,

the utricular macula. The saccule is almost spherical in

shape and occupies the inferior part of the bony

vestibule. Its medial wall has a similar epithelial bulg-

ing, the saccular macula. 

Each one of the three membranous semicircular

canals has two ends, one which is dilated into the am-

pulla and a non-dilated one. The non-dilated ends of

the posterior and anterior vertical canals fuse into the

common crus. Into each of the three ampullae there

exists an enlogated epithelium bulging, which protru-

des from the floor of the ampulla, the acoustic crest. 

Two very thin ducts, the utricular and the saccular

ducts, emanate from the utricle and the saccule

respectively and fuse into the endolymphatic duct,

which ends at the endolymphatic sac at the posterior

superior surface of the petrous pyramid under the dura.

¶ È Ó · Î › ‰ ·  4

MÂÌ‚Ú·ÓÒ‰Ë˜ Ï·‚‡ÚÈÓıÔ˜

(1) ÎÔ¯ÏÈ·Îfi˜ fiÚÔ˜, (2) ÛÊ·ÈÚÈÎfi Î˘ÛÙ›‰ÈÔ, (3) ÂÏÏÂÈ-
ÙÈÎfi Î˘ÛÙ›‰ÈÔ, (4) Ï‹Î˘ıÔ˜ ÙÔ˘ Ô›ÛıÈÔ˘ Î¿ıÂÙÔ˘ ËÌÈ-
Î‡ÎÏÈÔ˘ ÛˆÏ‹Ó·, (5) Ô›ÛıÈÔ˜ Î¿ıÂÙÔ˜ ËÌÈÎ‡ÎÏÈÔ˜ Ûˆ-
Ï‹Ó·˜, (6) Ï‹Î˘ıÔ˜ ÙÔ˘ ÔÚÈ˙fiÓÙÈÔ˘ ËÌÈÎ‡ÎÏÈÔ˘ ÛˆÏ‹Ó·,
(7) ÎÔÈÓfi ÛÎ¤ÏÔ˜ Ô›ÛıÈÔ˘ Î·È Î¿ıÂÙÔ˘ ËÌÈÎ‡ÎÏÈÔ˘ Ûˆ-
Ï‹Ó·, (8) ÔÚÈ˙fiÓÙÈÔ˜ ËÌÈÎ‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜, (9) ÚfiÛıÈÔ˜
Î¿ıÂÙÔ˜ ÛˆÏ‹Ó·˜, (10) ÂÓ‰ÔÏÂÌÊÈÎfi˜ fiÚÔ˜, (11) ÂÓ‰Ô-
ÏÂÌÊÈÎfi˜ Û¿ÎÎÔ˜, (12) Ï‹Î˘ıÔ˜ ÙÔ˘ ÚfiÛıÈÔ˘ Î¿ıÂÙÔ˘
ÛˆÏ‹Ó·, (13) ÛÊ·ÈÚÈÎfi˜ fiÚÔ˜, (14) Ù˘ÊÏfi ¿ÎÚÔ ÙÔ˘ ÎÔ-
¯ÏÈ·ÎÔ‡ fiÚÔ˘, (15) ÂÏÏÂÈÙÈÎfi˜ fiÚÔ˜.

O ˘ÌÂÓÒ‰Ë˜ Ï·‚‡ÚÈÓıÔ˜ ‚Ú›ÛÎÂÙ·È Ì¤Û· ÛÙÔÓ ÔÛÙ¤ÈÓÔ.
ΔÔ ÁÂÓÈÎfi Û¯‹Ì· ÙÔ˘ Â›Ó·È Û¯Â‰fiÓ ›‰ÈÔ ÌÂ ÂÎÂ›ÓÔ ÙÔ˘ ÔÛÙ¤È-
ÓÔ˘. ∞ÔÙÂÏÂ›Ù·È ·fi Ì›· ÛÂÈÚ¿ ·ÛÎÈ‰›ˆÓ Î·È ÛˆÏËÓ›ÛÎˆÓ,
Ô˘ ÂÈÎÔÈÓˆÓÔ‡Ó ÌÂÙ·Í‡ ÙÔ˘˜. Δ· ÏÂÙ¿, Û¯Â‰fiÓ ‰È·Ê·-
Ó‹ ÙÔÈ¯ÒÌ·Ù¿ ÙÔ˘˜ ·ÔÙÂÏÔ‡ÓÙ·È ·fi Û˘Ó‰ÂÙÈÎfi ÈÛÙfi Â·-
ÏÂÈÊfiÌÂÓÔ ÂÛˆÙÂÚÈÎ¿ ·fi ÂÈı‹ÏÈÔ. ™ÙÔÓ ˘ÌÂÓÒ‰Ë Ï·‚‡-
ÚÈÓıÔ ˘¿Ú¯Ô˘Ó ‰‡Ô ‰È·ÊÔÚÂÙÈÎ¿ ÙÌ‹Ì·Ù· Ô˘ ÂÈÎÔÈÓˆ-
ÓÔ‡Ó: Ô ÎÔ¯ÏÈ·Îfi˜ fiÚÔ˜ (i), Ô ÔÔ›Ô˜ ÂÚÈ¤¯ÂÈ ÙÔ fiÚÁ·ÓÔ
ÙË˜ ·ÎÔ‹˜, Î·È Ô ·ÈıÔ˘Û·›Ô˜ Ï·‚‡ÚÈÓıÔ˜ (ii), Ô ÔÔ›Ô˜ Â-
ÚÈ¤¯ÂÈ ÙÔ ÂÚÈÊÂÚÈÎfi fiÚÁ·ÓÔ ÙË˜ ÈÛÔÚÚÔ›·˜. 

O ·ÈıÔ˘Û·›Ô˜ Ï·‚‡ÚÈÓıÔ˜ ·ÔÙÂÏÂ›Ù·È ·fi ÙÔ ÂÏ-
ÏÂÈÙÈÎfi Î·È ÙÔ ÛÊ·ÈÚÈÎfi Î˘ÛÙ›‰ÈÔ, Ù· ÔÔ›· ÂÈÎÔÈÓˆ-
ÓÔ‡Ó ÌÂÙ·Í‡ ÙÔ˘˜, Î·È ·fi ÙÔ˘˜ ÙÚÂÈ˜ ËÌÈÎ‡ÎÏÈÔ˘˜ Ûˆ-
Ï‹ÓÂ˜. ΔÔ ÂÏÏÂÈÙÈÎfi Î˘ÛÙ›‰ÈÔ ¤¯ÂÈ ˆÔÂÈ‰¤˜ Î·È Â-
Ï·Ù˘ÛÌ¤ÓÔ Û¯‹Ì· Î·È Î·Ù·Ï·Ì‚¿ÓÂÈ ÙÔ ·ÓÒÙÂÚÔ
ÙÌ‹Ì· ÙË˜ ÔÛÙ¤ÈÓË˜ ·›ıÔ˘Û·˜. ΔÔ ¤Íˆ ÙÔ›¯ˆÌ· ÙÔ˘
ÂÏÏÂÈÙÈÎÔ‡ Î˘ÛÙÈ‰›Ô˘ Ê¤ÚÂÈ Ì›· ˆÔÂÈ‰‹ ¿¯˘ÓÛË, ÙËÓ
·ÎÔ˘ÛÙÈÎ‹ ÎËÏ›‰· ÙÔ˘ ÂÏÏÂÈÙÈÎÔ‡ Î˘ÛÙÈ‰›Ô˘. ΔÔ ÛÊ·È-
ÚÈÎfi Î˘ÛÙ›‰ÈÔ ¤¯ÂÈ ÛÊ·ÈÚÈÎfi Û¯‹Ì· Î·È Î·Ù·Ï·Ì‚¿ÓÂÈ
ÙÔ Î·ÙÒÙÂÚÔ ÙÌ‹Ì· ÙË˜ ÔÛÙ¤ÈÓË˜ ·›ıÔ˘Û·˜. ΔÔ ¤Ûˆ
ÙÔ›¯ˆÌ¿ ÙÔ˘ Ê¤ÚÂÈ Ì›· ¿¯˘ÓÛË, ÙËÓ ·ÎÔ˘ÛÙÈÎ‹ ÎËÏ›-
‰· ÙÔ˘ ÛÊ·ÈÚÈÎÔ‡ Î˘ÛÙÈ‰›Ô˘.

∫¿ıÂ ¤Ó·˜ ·fi ÙÔ˘˜ ÙÚÂÈ˜ ËÌÈÎ‡ÎÏÈÔ˘˜ ÛˆÏ‹ÓÂ˜
¤¯ÂÈ ‰‡Ô ¿ÎÚ·, ÂÎ ÙˆÓ ÔÔ›ˆÓ ÙÔ ¤Ó· Â›Ó·È ‰ÈÔÁÎˆÌ¤-
ÓÔ, Ë Ï‹Î˘ıÔ˜, Î·È ÙÔ ¿ÏÏÔ ÌË ‰ÈÔÁÎˆÌ¤ÓÔ. Δ· ÌË ‰ÈÔ-
ÁÎˆÌ¤Ó· ¿ÎÚ· ÙÔ˘ Ô›ÛıÈÔ˘ Î·È ÙÔ˘ ¿Óˆ ËÌÈÎ‡ÎÏÈÔ˘
ÛˆÏ‹Ó· Û˘Á¯ˆÓÂ‡ÔÓÙ·È Î·È Û¯ËÌ·Ù›˙Ô˘Ó ÙÔ ÎÔÈÓfi ÛÎ¤-
ÏÔ˜. ™Â Î¿ıÂ Ï‹Î˘ıÔ ˘¿Ú¯ÂÈ Ì›· ÂÈÌ‹ÎË˜ ¤·ÚÛË
ÙÔ˘ ‚ÏÂÓÓÔÁfiÓÔ˘, Ô˘ ÚÔ‚¿ÏÏÂÈ ·fi ÙÔ ¤‰·ÊÔ˜ ÙË˜
ÏËÎ‡ıÔ˘, Î·È Î·ÏÂ›Ù·È ·ÎÔ˘ÛÙÈÎ‹ ·ÎÚÔÏÔÊ›·.

∞fi ÙÔ ÂÏÏÂÈÙÈÎfi Î·È ÙÔ ÛÊ·ÈÚÈÎfi Î˘ÛÙ›‰ÈÔ ¿Ú¯ÔÓÙ·È
‰‡Ô ÏÂÙÔ› ÛˆÏËÓ›ÛÎÔÈ, Ô ÂÏÏÂÈÙÈÎfi˜ Î·È Ô ÛÊ·ÈÚÈÎfi˜
fiÚÔ˜ ·ÓÙ›ÛÙÔÈ¯·, ÔÈ ÔÔ›ÔÈ ÂÓÒÓÔÓÙ·È ÛÙÔÓ ÂÓ‰ÔÏÂÌÊÈ-
Îfi fiÚÔ. ∞˘Ùfi˜ Î·Ù·Ï‹ÁÂÈ ÛÙÔÓ ÂÓ‰ÔÏÂÌÊÈÎfi Û¿ÎÎÔ
ÛÙËÓ Ô›ÛıÈ· ¿Óˆ ÂÈÊ¿ÓÂÈ· ÙÔ˘ ÏÈıÔÂÈ‰Ô‡˜ ÔÛÙÔ‡, Î¿-
Ùˆ ·fi ÙË Ì‹ÓÈÁÁ·. 
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P l a t e  5

Orientation of the semicircular canals

(i) Schematic view from above of the two laby-

rinths (1) anterior vertical semicircular canal, (2) hori-

zontal semicircular canal (3) posterior vertical semicir-

cular canal (the arrow points forwards). 

(ii, iii, iv) Computerized axial tomography of the

petrous bones, in which the three semiscircular canals

and their spatial relations are shown.  (ii) The left and

the right anterior semicircular canals (dotted rectan-

gle) are almost orthogonal, (iii) The left and the right

posterior vertical canals (bold box) are almost ortho-

gonal. The left anterior vertical and the right posterior

vertical canals lie in parallel planes. (iv) The left and the

right horizontal semicircular canals lie on the same

more or less horizontal plane. 

The semicircular canals in each labyrinth are spa-

tially sited in such a way that the level of each canal is

perpendicular to the levels of the other two. This

orientation of the canals functionally serves the per-

ception of the head’s movements in multiple planes.

Besides the interrelated orientation of the three

canals in each one of the labyrinths their spatial re-

lation with the canals of the opposite side is signifi-

cant. The complex of the canals of each labyrinth is

oriented laterally, such that the anterior vertical canal

forms an angle of approximately 45Æwith the anterior-

posterior axis of the head. This orientation results in

the formation of three functional semicircular canals

pairs. The first functional pair is formed by the two

horizontal canals. When the head is in its natural

upright position both horizontal canals lie on the same

plane, which slopes inferiorly and posteriorly at an

angle of approximately 30Æ to the horizontal plane.

The second functional pair is formed by the right

anterior and the left posterior vertical canals, because

they both lie in vertical pararell planes. Finally, the

third pair is formed by the right posterior and the left

anterior vertical canals which also lie on vertical parallel

planes.

¶ È Ó · Î › ‰ ·  5

¶ÚÔÛ·Ó·ÙÔÏÈÛÌfi˜ ÙˆÓ ËÌÈÎ˘ÎÏ›ˆÓ ÛˆÏ‹ÓˆÓ

(i) ™¯ËÌ·ÙÈÎ‹ Î¿ÙÔ„Ë ÙˆÓ ‰‡Ô Ï·‚˘Ú›ÓıˆÓ (·ÚÈÛÙÂÚ¿
·ÂÈÎÔÓ›˙ÂÙ·È Ô ·ÚÈÛÙÂÚfi˜ Î·È ‰ÂÍÈ¿ Ô ‰ÂÍÈfi˜ Ï·‚‡ÚÈÓ-
ıÔ˜): (1) ÚfiÛıÈÔ˜ Î¿ıÂÙÔ˜ ËÌÈÎ‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜, (2)
ÔÚÈ˙fiÓÙÈÔ˜ ËÌÈÎ‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜, (3) Ô›ÛıÈÔ˜ Î¿ıÂÙÔ˜
ËÌÈÎ‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜ (ÙÔ ‚¤ÏÔ˜ ‰Â›¯ÓÂÈ ÂÌÚfi˜).

(ii, iii, iv) ∞ÍÔÓÈÎ‹ ÙÔÌÔÁÚ·Ê›· ÙˆÓ ÏÈıÔÂÈ‰ÒÓ, fiÔ˘
Ê·›ÓÔÓÙ·È ÔÈ ÙÚÂÈ˜ ËÌÈÎ‡ÎÏÈÔÈ ÛˆÏ‹ÓÂ˜ Î·È ÔÈ Û¯¤ÛÂÈ˜
ÌÂÙ·Í‡ ÙÔ˘˜: (ii) Ô ·ÚÈÛÙÂÚfi˜ Î·È Ô ‰ÂÍÈfi˜ ÚfiÛıÈÔ˜ Î¿-
ıÂÙÔ˜ ËÌÈÎ‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜ (ÛÂ ÛÙÈÎÙfi Ï·›ÛÈÔ) Â›Ó·È Â-
Ú›Ô˘ Î¿ıÂÙÔÈ ÌÂÙ·Í‡ ÙÔ˘˜, (iii) Ô ·ÚÈÛÙÂÚfi˜ Î·È Ô ‰Â-
ÍÈfi˜ Ô›ÛıÈÔ˜ Î¿ıÂÙÔ˜ ËÌÈÎ‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜ (ÛÂ Û˘Ì·-
Á¤˜ Ï·›ÛÈÔ) Â›Ó·È ÂÚ›Ô˘ Î¿ıÂÙÔÈ ÌÂÙ·Í‡ ÙÔ˘˜. ∂È-
Ï¤ÔÓ, Ô ·ÚÈÛÙÂÚfi˜ ÚfiÛıÈÔ˜ Î¿ıÂÙÔ˜ Î·È Ô ‰ÂÍÈfi˜ Ô›-
ÛıÈÔ˜ Î¿ıÂÙÔ˜ ËÌÈÎ‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜ Â›Ó·È ÌÂÙ·Í‡ ÙÔ˘˜
·Ú¿ÏÏËÏÔÈ, (iv). O ·ÚÈÛÙÂÚfi˜ Î·È Ô ‰ÂÍÈfi˜ ÔÚÈ˙fiÓÙÈÔ˜
ËÌÈÎ‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜ ‚Ú›ÛÎÔÓÙ·È ÛÙÔ ›‰ÈÔ Â›Â‰Ô.

™ÙÔÓ ¯ÒÚÔ, ÔÈ ËÌÈÎ‡ÎÏÈÔÈ ÛˆÏ‹ÓÂ˜ ÙË˜ ÌÈ·˜ ÏÂ˘Ú¿˜
Â›Ó·È ¤ÙÛÈ ÙÔÔıÂÙËÌ¤ÓÔÈ, ÒÛÙÂ ÙÔ Â›Â‰Ô ÙÔ˘ Î·ı’
ÂÓfi˜ ·fi ·˘ÙÔ‡˜ Ó· Â›Ó·È Î¿ıÂÙÔ ÌÂ ÙÔ Â›Â‰Ô ÙˆÓ
¿ÏÏˆÓ ‰‡Ô ËÌÈÎ˘ÎÏ›ˆÓ ÛˆÏ‹ÓˆÓ. ∞˘Ù‹ Ë ÙÔÔı¤ÙËÛË
ÙˆÓ ÛˆÏ‹ÓˆÓ ÂÍ˘ËÚÂÙÂ› ÏÂÈÙÔ˘ÚÁÈÎ¿ ÙËÓ ·ÓÙ›ÏË„Ë
ÛÙÚÔÊÒÓ ÙË˜ ÎÂÊ·Ï‹˜ ÛÂ ÔÏÏ·Ï¿ Â›Â‰·.

∂ÎÙfi˜ ·fi ÙË Û¯¤ÛË Ô˘ ¤¯Ô˘Ó ÌÂÙ·Í‡ ÙÔ˘˜ ÔÈ ÙÚÂÈ˜
ËÌÈÎ‡ÎÏÈÔÈ ÛˆÏ‹ÓÂ˜ ÙË˜ ÌÈ·˜ ÏÂ˘Ú¿˜, È‰È·›ÙÂÚË ÛËÌ·Û›·
¤¯ÂÈ Î·È Ë Û¯¤ÛË ÙÔ˘˜ ÌÂ ÙÔ˘˜ ¿ÏÏÔ˘˜ ÙÚÂÈ˜ ÛˆÏ‹ÓÂ˜ ÙË˜
·ÓÙ›ıÂÙË˜ ÏÂ˘Ú¿˜. ΔÔ Û‡ÌÏÂÁÌ· ÙˆÓ ËÌÈÎ˘ÎÏ›ˆÓ Ûˆ-
Ï‹ÓˆÓ ÙË˜ Î¿ıÂ ÏÂ˘Ú¿˜ Â›Ó·È ÛÙÚ·ÌÌ¤ÓÔ ÚÔ˜ Ù· ¤Íˆ,
¤ÙÛÈ ÒÛÙÂ Ô ÚfiÛıÈÔ˜ Î¿ıÂÙÔ˜ ËÌÈÎ‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜ Ó·
Û¯ËÌ·Ù›˙ÂÈ ÁˆÓ›· 45Æ ÌÂ ÙÔÓ ÚÔÛıÈÔ›ÛıÈÔ ¿ÍÔÓ· ÙË˜
ÎÂÊ·Ï‹˜. ∞˘Ùfi˜ Ô ÚÔÛ·Ó·ÙÔÏÈÛÌfi˜ ÛÙÔÓ ¯ÒÚÔ ¤¯ÂÈ ˆ˜
·ÔÙ¤ÏÂÛÌ· ÙË ‰ËÌÈÔ˘ÚÁ›· ÙÚÈÒÓ ÏÂÈÙÔ˘ÚÁÈÎÒÓ ˙Â˘ÁÒÓ
ËÌÈÎ˘ÎÏ›ˆÓ ÛˆÏ‹ÓˆÓ. ΔÔ ÚÒÙÔ ÏÂÈÙÔ˘ÚÁÈÎfi ̇ Â‡ÁÔ˜ ·Ô-
ÙÂÏÂ›Ù·È ·fi ÙÔ˘˜ ‰‡Ô ÔÚÈ˙fiÓÙÈÔ˘˜ ËÌÈÎ‡ÎÏÈÔ˘˜ ÛˆÏ‹ÓÂ˜,
ÔÈ ÔÔ›ÔÈ ‚Ú›ÛÎÔÓÙ·È ÛÙÔ ›‰ÈÔ Â›Â‰Ô, ÙÔ ÔÔ›Ô, fiÙ·Ó Ë
ÎÂÊ·Ï‹ ‚Ú›ÛÎÂÙ·È ÛÙË Ê˘ÛÈÔÏÔÁÈÎ‹ fiÚıÈ· ı¤ÛË ÙË˜, Û¯Ë-
Ì·Ù›˙ÂÈ ÁˆÓ›· 30Æ ÌÂ ÙÔ ÔÚÈ˙fiÓÙÈÔ Â›Â‰Ô. ΔÔ ‰Â‡ÙÂÚÔ
ÏÂÈÙÔ˘ÚÁÈÎfi ˙Â‡ÁÔ˜ ·ÔÙÂÏÂ›Ù·È ·fi ÙÔÓ ‰ÂÍÈfi ÚfiÛıÈÔ
Î¿ıÂÙÔ Î·È ÙÔÓ ·ÚÈÛÙÂÚfi Ô›ÛıÈÔ Î¿ıÂÙÔ ËÌÈÎ‡ÎÏÈÔ ÛˆÏ‹-
Ó·, ÁÈ·Ù› ‚Ú›ÛÎÔÓÙ·È ÛÂ Â›Â‰· Ô˘ Â›Ó·È ·Ú¿ÏÏËÏ· ÌÂ-
Ù·Í‡ ÙÔ˘˜. ΔÔ ÙÚ›ÙÔ ÏÂÈÙÔ˘ÚÁÈÎfi ˙Â‡ÁÔ˜, Ù¤ÏÔ˜, ·ÔÙÂÏÂ›-
Ù·È ·fi ÙÔÓ ‰ÂÍÈfi Ô›ÛıÈÔ Î¿ıÂÙÔ ÛˆÏ‹Ó· Î·È ÙÔÓ ·ÚÈÛÙÂ-
Úfi ÚfiÛıÈÔ Î¿ıÂÙÔ ËÌÈÎ‡ÎÏÈÔ ÛˆÏ‹Ó·, ÔÈ ÔÔ›ÔÈ ‚Ú›ÛÎÔ-
ÓÙ·È ÛÂ Î¿ıÂÙ· Â›Â‰·, Ù· ÔÔ›· ·ÓÙ›ÛÙÔÈ¯· Â›Ó·È Î¿ıÂÙ·
ÌÂÙ·Í‡ ÙÔ˘˜. 
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P l a t e  6

Orientation of the horizontal semicircular
canal 

Due to the arrangement of the semicircular canals

and the general position of the whole labyrinth in the

cranium the horizontal semicircular canals subtend at

an angle of 30Æ to the horizontal when the head is in

its normal upright position (i). Thirty degrees flexion

of the head brings these canals to the true horizontal

plane (ii), while extension of the head for 60Æ brings

the horizontal canals to the vertical plane (iii).

The three dimensional orientation and the

positioning of the semicircular canals is significant in

various labyrinthine tests. The horizontal canals must

be on a vertical plane during the caloric stimulation

and horizontal (head flexed 30Æ) during rotational

tests.

¶ È Ó · Î › ‰ ·  6

¶ÚÔÛ·Ó·ÙÔÏÈÛÌfi˜ ÙÔ˘ ÔÚÈ˙fiÓÙÈÔ˘ ËÌÈÎ‡ÎÏÈ-
Ô˘ ÛˆÏ‹Ó·

§fiÁˆ ·˘Ù‹˜ ÙË˜ ı¤ÛË˜ ÙˆÓ ËÌÈÎ˘ÎÏ›ˆÓ ÛˆÏ‹ÓˆÓ,

·ÏÏ¿ Î·È ÙË˜ ÁÂÓÈÎ‹˜ ı¤ÛË˜ ÙÔ˘ Ï·‚˘Ú›ÓıÔ˘ ÛÙÔÓ ¯Ò-

ÚÔ, fiÙ·Ó ÙÔ ÎÂÊ¿ÏÈ Â›Ó·È ÛÙË Ê˘ÛÈÔÏÔÁÈÎ‹ fiÚıÈ· ı¤ÛË

ÙÔ˘, ÔÈ ÔÚÈ˙fiÓÙÈÔÈ ËÌÈÎ‡ÎÏÈÔÈ ÛˆÏ‹ÓÂ˜ ‚Ú›ÛÎÔÓÙ·È ÛÂ

Â›Â‰Ô, Ô˘ Û¯ËÌ·Ù›˙ÂÈ ÁˆÓ›· 30Æ ÌÂ ÙÔ ÔÚÈ˙fiÓÙÈÔ

Â›Â‰Ô (i). ∏ Î¿Ì„Ë ÙË˜ ÎÂÊ·Ï‹˜ Î·Ù¿ 30Æ Ê¤ÚÂÈ

ÙÔ˘˜ ÔÚÈ˙fiÓÙÈÔ˘˜ ËÌÈÎ‡ÎÏÈÔ˘˜ ÛˆÏ‹ÓÂ˜ ÛÙÔ ÔÚÈ˙fiÓÙÈÔ

Â›Â‰Ô (ii), ÂÓÒ Ë ¤ÎÙ·ÛË ÙË˜ ÎÂÊ·Ï‹˜ Î·Ù¿ 60Æ

ÙÔ˘˜ Ê¤ÚÂÈ ÛÂ Î¿ıÂÙÔ Â›Â‰Ô (iii). 

O ÙÚÈÛ‰È¿ÛÙ·ÙÔ˜ ÚÔÛ·Ó·ÙÔÏÈÛÌfi˜ Î·È Ë ı¤ÛË ÙˆÓ

ËÌÈÎ˘ÎÏ›ˆÓ ÛˆÏ‹ÓˆÓ ¤¯ÂÈ È‰È·›ÙÂÚË ÛËÌ·Û›· ÛÙË ‰ÈÂ-

Ó¤ÚÁÂÈ· ÔÚÈÛÌ¤ÓˆÓ ÂÍÂÙ¿ÛÂˆÓ ÙË˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘ Ï·-

‚˘Ú›ÓıÔ˘. ∫·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙÔ˘ ıÂÚÌÈÎÔ‡ ‰È·ÎÏ˘ÛÌÔ‡,

ÁÈ· ·Ú¿‰ÂÈÁÌ·, Ú¤ÂÈ Ó· ÂÚÂıÈÛÙÂ› Ô ÔÚÈ˙fiÓÙÈÔ˜ ËÌÈ-

Î‡ÎÏÈÔ˜ ÛˆÏ‹Ó·˜. °È· Ó· ÂÈÙÂ˘¯ıÂ› Ô ‚¤ÏÙÈÛÙÔ˜ ÂÚÂıÈ-

ÛÌfi˜ ÙÔ˘, Ú¤ÂÈ Ó· ‚Ú›ÛÎÂÙ·È ÛÂ Î¿ıÂÙÔ Â›Â‰Ô. ∞ÓÙ›-

ıÂÙ·, fiÙ·Ó ÂÎÙÂÏÔ‡ÓÙ·È ÛÙÚÔÊÈÎ¤˜ ‰ÔÎÈÌ·Û›Â˜, ÔÈ ÔÚÈ-

˙fiÓÙÈÔÈ ËÌÈÎ‡ÎÏÈÔÈ ÛˆÏ‹ÓÂ˜ Ú¤ÂÈ Ó· ‚Ú›ÛÎÂÙ·È ÛÂ ÔÚÈ-

˙fiÓÙÈÔ Â›Â‰Ô (Î¿Ì„Ë ÙË˜ ÎÂÊ·Ï‹˜ 30Æ).
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P l a t e  7

Sensory epithelium of the labyrinth

In certain areas within the membranous labyrinth

the connective tissue which forms the labyrinthine

walls thickens into specialized sensory epithelium. The-

re are six such sensory areas which are sited (i) along

the whole length of the cochlear duct and form the

organ of Corti, (ii, iii, iv) at the ampullari crests of the

three semicircular canals, (v) at the utricular macula,

and (vi) at the saccular macula.

The six sensory areas found within each of the

labyrinths can be grouped in respect to the special

exogenous stimulus by which they are excitated. The

organ of Corti is stimulated by sound. The three sen-

sory areas found at each of the ampullary crests of the

semicircular canals form a homogeneous sensory

group which responds to changes of the head’s

angular velocity (angular acceleration and deselera-

tion). Finally, the sensory epithelium at the utricular

and saccular maculae are sensitive to changes of the

head’s linear velocity (linear acceleration and deselera-

tion). 
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AÈÛıËÙËÚÈ·Îfi Ï·‚˘ÚÈÓıÈÎfi ÂÈı‹ÏÈÔ

O Û˘Ó‰ÂÙÈÎfi˜ ÈÛÙfi˜, ·fi ÙÔÓ ÔÔ›Ô Û¯ËÌ·Ù›˙ÔÓÙ·È

Ù· ÙÔÈ¯ÒÌ·Ù· ÙÔ˘ ˘ÌÂÓÒ‰Ô˘˜ Ï·‚˘Ú›ÓıÔ˘, ÛÂ ÔÚÈ-

ÛÌ¤ÓÂ˜ ÂÚÈÔ¯¤˜ ·¯‡ÓÂÙ·È Î·È ÌÂÙ·›ÙÂÈ ÛÂ ·ÈÛıË-

ÙËÚÈ·Îfi ÂÈı‹ÏÈÔ. À¿Ú¯Ô˘Ó ¤ÍÈ Ù¤ÙÔÈÂ˜ ·ÈÛıËÙËÚÈ·Î¤˜

ÂÚÈÔ¯¤˜ Ô˘ ‚Ú›ÛÎÔÓÙ·È: (i) Î·Ù¿ Ì‹ÎÔ˜ fiÏÔ˘ ÙÔ˘ ÎÔ-

¯ÏÈ·ÎÔ‡ fiÚÔ˘ Î·È Û¯ËÌ·Ù›˙Ô˘Ó ÙÔ fiÚÁ·ÓÔ ÙÔ˘ Corti,

(ii, iii, iv) ÛÙÈ˜ ·ÎÔ˘ÛÙÈÎ¤˜ ·ÎÚÔÏÔÊ›Â˜ ÙˆÓ ÙÚÈÒÓ ËÌÈ-

Î˘ÎÏ›ˆÓ ÛˆÏ‹ÓˆÓ, (v) ÛÙËÓ ·ÎÔ˘ÛÙÈÎ‹ ÎËÏ›‰· ÙÔ˘ ÂÏ-

ÏÂÈÙÈÎÔ‡ Î˘ÛÙÈ‰›Ô˘ Î·È (vi) ÛÙËÓ ·ÎÔ˘ÛÙÈÎ‹ ÎËÏ›‰·

ÙÔ˘ ÛÊ·ÈÚÈÎÔ‡ Î˘ÛÙÈ‰›Ô˘.  

OÈ ¤ÍÈ ·ÈÛıËÙËÚÈ·Î¤˜ ÂÚÈÔ¯¤˜, Ô˘ ‚Ú›ÛÎÔÓÙ·È

ÛÙÔÓ Î·ı¤Ó· ·fi ÙÔ˘˜ ‰‡Ô Ï·‚˘Ú›ÓıÔ˘˜, ÌÔÚÔ‡Ó Ó·

ÔÌ·‰ÔÔÈËıÔ‡Ó ·Ó¿ÏÔÁ· ÌÂ ÙÔ ÂÈ‰ÈÎfi ÂÍˆÙÂÚÈÎfi ÂÚ¤-

ıÈÛÌ· ·fi ÙÔ ÔÔ›Ô ‰ÈÂÁÂ›ÚÔÓÙ·È. ΔÔ fiÚÁ·ÓÔ ÙÔ˘ Corti

ÂÚÂı›˙ÂÙ·È ·fi ÙÔÓ ‹¯Ô. OÈ ËÌÈÎ‡ÎÏÈÔÈ ÛˆÏ‹ÓÂ˜ ·ÔÙÂ-

ÏÔ‡Ó ¤Ó·Ó ÔÌÔÂÈ‰‹ ˘Ô‰Ô¯¤· Ô˘ ‰ÈÂÁÂ›ÚÂÙ·È ·fi ÙÈ˜

·ÏÏ·Á¤˜ ÙË˜ ÁˆÓÈ·Î‹˜ Ù·¯‡ÙËÙ·˜ ÙË˜ ÎÂÊ·Ï‹˜ (Áˆ-

ÓÈ·Î‹ ÂÈÙ¿¯˘ÓÛË Î·È ÂÈ‚Ú¿‰˘ÓÛË). Δ¤ÏÔ˜, ÙÔ ·ÈÛıË-

ÙËÚÈ·Îfi ÂÈı‹ÏÈÔ ÙˆÓ ·ÎÔ˘ÛÙÈÎÒÓ ÎËÏ›‰ˆÓ ·ÓÙÈ‰Ú¿

ÛÙÈ˜ ·ÏÏ·Á¤˜ ÙË˜ Â˘ı‡ÁÚ·ÌÌË˜ Ù·¯‡ÙËÙ·˜ ÙË˜ ÎÂÊ·-

Ï‹˜ (Â˘ı‡ÁÚ·ÌÌË ÂÈÙ¿¯˘ÓÛË Î·È ÂÈ‚Ú¿‰˘ÓÛË).
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P l a t e  8

Structure of the vestibular end organs

In the five sensory areas of the vestibular mem-

branous labyrinth, the connective membrane is thic-

ker and the epithelium consists of sensory and sup-

porting cells, which are similar in the cristae ampul-

lares and in the maculae. The sensory cells are the sites

of transformation of mechanical energy of the sti-

mulus into bioelectrical energy which finally leads to

the initiation of nerve impulses.

(i) Two types of hair cells can clearly be identified.

The type I hair cell has the shape of a bottle (1) and is,

with the exception of the apical part, surrounded by a

nerve chalice (2). The type II hair cell has an irregular

cylindrical shape (3) and is in contact with several small

nerve endings (4).

(ii) Both cell types are found over the entire

surface of the maculae and the cristae. From the

apical part of each sensory cell one kinocilium (1) and

a large number of stereocilia protrude (2). The length

of the stereocilia increases from one side of the cell

surface to the other. The kinocilium is the longest of

the sensory hairs and it always lies next to the longest

of the stereocilia.

(iii) In each of the two cristae the sensory epi-

thelium is covered by the cupula (1), a gelatinous like

structure which fits like a cap over the entire surface

of the crista ampullaris and extends from the crista to

the roof of the ampulla.

(iv) In the two maculae the sensory epithelium is

covered by the otolithic membrane (1), a gelatinous

mass which contains in its upper part a large number

of crystaline particles, the otoliths (2) which mainly

consist of calcium carbonate. The otoliths have a

density of 2.71-2.93, which is much higher than that

of the cupulae and twice as high as that of the endo-

lymph.
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¢ÔÌ‹ ÙˆÓ ÙÂÏÈÎÒÓ ˘Ô‰ÂÎÙÈÎÒÓ ÔÚÁ¿ÓˆÓ
ÙË˜ ·›ıÔ˘Û·˜

™ÙÈ˜ ¤ÓÙÂ ·ÈÛıËÙËÚÈ·Î¤˜ ÂÚÈÔ¯¤˜ ÙÔ˘ ÌÂÌ‚Ú·ÓÒ-

‰Ô˘˜ ·ÈıÔ˘Û·›Ô˘ Ï·‚˘Ú›ÓıÔ˘, Ô Û˘Ó‰ÂÙÈÎfi˜ ÈÛÙfi˜ ·¯‡-

ÓÂÙ·È Î·È ÙÔ ÂÈı‹ÏÈÔ ·ÔÙÂÏÂ›Ù·È ·fi ·ÈÛıËÙËÚÈ·Î¿ Î·È

ÛÙËÚÈÎÙÈÎ¿ Î‡ÙÙ·Ú·, Ù· ÔÔ›· Â›Ó·È fiÌÔÈ· ÙfiÛÔ ÛÙÈ˜ ·ÎÔ˘-

ÛÙÈÎ¤˜ ·ÎÚÔÏÔÊ›Â˜ fiÛÔ Î·È ÛÙÈ˜ ·ÎÔ˘ÛÙÈÎ¤˜ ÎËÏ›‰Â˜. Δ· ·È-

ÛıËÙËÚÈ·Î¿ Î‡ÙÙ·Ú· Â›Ó·È Ù· ÛËÌÂ›·, fiÔ˘ Ë ÌË¯·ÓÈÎ‹

ÂÓ¤ÚÁÂÈ·, Ô˘ ÚÔÎ·ÏÂ›Ù·È ·fi Ù· ÂÊ·ÚÌÔ˙fiÌÂÓ· ÂÚÂı›-

ÛÌ·Ù·, ÌÂÙ·ÙÚ¤ÂÙ·È ÛÂ ‚ÈÔËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ·, Ë ÔÔ›·

ÙÂÏÈÎ¿ Ô‰ËÁÂ› ÛÙËÓ ·Ú·ÁˆÁ‹ ÓÂ˘ÚÈÎÒÓ ÒÛÂˆÓ.

(i) ™ÙÈ˜ ·ÈÛıËÙËÚÈ·Î¤˜ ÂÚÈÔ¯¤˜ ˘¿Ú¯Ô˘Ó ‰‡Ô Â›‰Ë

ÙÚÈ¯ˆÙÒÓ ÓÂ˘ÚÔ·ÈÛıËÙËÚÈ·ÎÒÓ Î˘ÙÙ¿ÚˆÓ. ΔÔ ÙÚÈ¯ˆÙfi

Î‡ÙÙ·ÚÔ Ù‡Ô˘ I ¤¯ÂÈ ·ÈÔÂÈ‰¤˜ Û¯‹Ì· (1) Î·È, ÌÂ ÂÍ·›-

ÚÂÛË ÙÔ ÎÔÚ˘Ê·›Ô ÙÔ˘ ÙÌ‹Ì·, ÂÚÈ‚¿ÏÏÂÙ·È ·fi Ì›·

ÓÂ˘ÚÈÎ‹ Î¿Ï˘Î· (2). ΔÔ ÙÚÈ¯ˆÙfi Î‡ÙÙ·ÚÔ Ù‡Ô˘ II ¤¯ÂÈ

·ÓÒÌ·ÏÔ Î˘ÏÈÓ‰ÚÈÎfi Û¯‹Ì· (3) Î·È ¤Ú¯ÂÙ·È ÛÂ Â·Ê‹

ÌÂ ‰È¿ÊÔÚÂ˜ ÌÈÎÚ¤˜ ÓÂ˘ÚÈÎ¤˜ ·ÔÏ‹ÍÂÈ˜ (4). 

(ii) Δ· ‰‡Ô ·˘Ù¿ Â›‰Ë ÙˆÓ Î˘ÙÙ¿ÚˆÓ ·ÓÂ˘Ú›ÛÎÔÓÙ·È

ÛÂ fiÏË ÙËÓ ÂÈÊ¿ÓÂÈ· ÙˆÓ ·ÎÔ˘ÛÙÈÎÒÓ ·ÎÚÔÏÔÊÈÒÓ

Î·È ÎËÏ›‰ˆÓ. ∞fi ÙÔ ÎÔÚ˘Ê·›Ô ÙÌ‹Ì· Î¿ıÂ ·ÈÛıËÙË-

ÚÈ·ÎÔ‡ Î˘ÙÙ¿ÚÔ˘ ÚÔ‚¿ÏÏÂÈ Ì›· ÎÈÓËÙ‹ ÙÚ›¯· (1) Î·È

¤Ó·˜ ÌÂÁ¿ÏÔ˜ ·ÚÈıÌfi˜ ·Î›ÓËÙˆÓ ÙÚÈ¯ÒÓ (2). ΔÔ Ì‹ÎÔ˜

ÙˆÓ ÎÈÓËÙÒÓ ÙÚÈ¯ÒÓ ÛÙ·‰È·Î¿ ·˘Í¿ÓÂÙ·È ·fi ÙË Ì›·

ÚÔ˜ ÙËÓ ¿ÏÏË ÏÂ˘Ú¿ ÙË˜ ÂÈÊ¿ÓÂÈ·˜ ÙÔ˘ ÙÚÈ¯ˆÙÔ‡

Î˘ÙÙ¿ÚÔ˘. ∏ ÎÈÓËÙ‹ ÙÚ›¯· Â›Ó·È Ë Ì·ÎÚ‡ÙÂÚË ·fi fiÏÂ˜

ÙÈ˜ ·ÈÛıËÙËÚÈ·Î¤˜ ÙÚ›¯Â˜ Î·È ¿ÓÙ· Â›Ó·È ÙÔÔıÂÙËÌ¤-

ÓË ·Ú¿ ÙË Ì·ÎÚ‡ÙÂÚË ·Î›ÓËÙË ÙÚ›¯·.

(iii) ™Â Î¿ıÂ Ì›· ·fi ÙÈ˜ ÙÚÂÈ˜ ·ÎÔ˘ÛÙÈÎ¤˜ ·ÎÚÔÏÔ-

Ê›Â˜ ÙÔ ·ÈÛıËÙËÚÈ·Îfi ÂÈı‹ÏÈÔ Î·Ï‡ÙÂÙ·È ·fi ÙÔ ÙÂ-

ÏÈÎfi Î˘¤ÏÏÈÔ (1), ¤Ó· ˙ÂÏ·ÙÈÓÒ‰Â˜ fiÚÁ·ÓÔ, ÙÔ ÔÔ›Ô

ÂÊ·ÚÌfi˙ÂÈ ˆ˜ ÎÒ‰ˆÓ·˜ ¿Óˆ ÛÂ ÔÏfiÎÏËÚË ÙËÓ ÂÈ-

Ê¿ÓÂÈ· ÙË˜ ·ÎÔ˘ÛÙÈÎ‹˜ ·ÎÚÔÏÔÊ›·˜ Î·È ÂÎÙÂ›ÓÂÙ·È ·fi

ÙËÓ ÂÈÊ¿ÓÂÈ· ÙË˜ ·ÎÔ˘ÛÙÈÎ‹˜ ·ÎÚÔÏÔÊ›·˜ ˆ˜ ÙËÓ

ÔÚÔÊ‹ ÙË˜ ÏËÎ‡ıÔ˘. 

(iv) ™ÙÈ˜ ‰‡Ô ·ÎÔ˘ÛÙÈÎ¤˜ ÎËÏ›‰Â˜ ÙÔ ·ÈÛıËÙËÚÈ·Îfi ÂÈ-

ı‹ÏÈÔ Î·Ï‡ÙÂÙ·È ·fi ÙËÓ ˆÙÔÏÈıÔÊfiÚÔ ÌÂÌ‚Ú¿ÓË (1), Ì›·

˙ÂÏ·ÙÈÓÒ‰Ë Ì¿˙·, Ë ÔÔ›· ÛÙÔ ·ÓÒÙÂÚÔ ÙÌ‹Ì· ÙË˜ ÂÚÈ¤-

¯ÂÈ ¤Ó·Ó ÌÂÁ¿ÏÔ ·ÚÈıÌfi ÎÚ˘ÛÙ·ÏÏÈÎÒÓ ÛˆÌ·ÙÈ‰›ˆÓ, ÙÔ˘˜

ˆÙfiÏÈıÔ˘˜ (2), Ô˘ ·ÔÙÂÏÔ‡ÓÙ·È Î˘Ú›ˆ˜ ·fi ·ÓıÚ·ÎÈÎfi

·Û‚¤ÛÙÈÔ. OÈ ˆÙfiÏÈıÔÈ ¤¯Ô˘Ó ˘ÎÓfiÙËÙ· ·fi 2.71 ˆ˜ 2.93,

Ë ÔÔ›· Â›Ó·È ÔÏ‡ ˘„ËÏfiÙÂÚË ·fi ÂÎÂ›ÓË ÙÔ˘ ÙÂÏÈÎÔ‡ Î˘-

ÂÏÏ›Ô˘ Î·È ‰ÈÏ¿ÛÈ· ·fi ÂÎÂ›ÓË ÙË˜ ÂÓ‰ÔÏ¤ÌÊÔ˘.
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P l a t e  9

Innervation of the labyrinth

(i) The vestibular ganglion is situated within the

internal auditory meatus (1) and it is double, being di-

vided into an upper (2) and lower (3) part. The central

processes of the superior vestibular ganglionic cells

form the upper division of the vestibular nerve (4)

while those of the inferior vestibular ganglion form

the lower division of the vestibular nerve (5). 

(ii) The peripheral branches of the superior ve-

stibular ganglion run to the ampullae of the superior

and lateral semicircular ducts, to the macula of the

utricle and to the anterior-superior part of macula of

the saccule. The inferior vestibular ganglion gives off

the main nerve to the posterior ampulla (singular

nerve) and to the main part of the saccule.

The spiral or cochlear ganglion occupies the spiral

canal of the modiolus. Its central processes join those

of the inferior vestibular ganglion to form the inferior

division of the auditory nerve (VIII). Lorente de No

(1926) demonstrated a facio-cochlear anastomosis

which he believed carried sympathetic fibres to the

cochlea from the internal carotid plexus via the petro-

sal nerves and the tympanic plexus. The vestibulo-co-

chlear anastomosis, described by Oort (1918), runs

from the inferior vestibular ganglion to join the co-

chlear nerve in the region of the basal coil of the

cochlea.
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NÂ‡ÚˆÛË ÙÔ˘ Ï·‚˘Ú›ÓıÔ˘

(i) ΔÔ ·ÈıÔ˘Û·›Ô Á¿ÁÁÏÈÔ ‚Ú›ÛÎÂÙ·È Ì¤Û· ÛÙÔÓ ¤Ûˆ

·ÎÔ˘ÛÙÈÎfi fiÚÔ (1), Â›Ó·È ‰ÈÏfi Î·È ¯ˆÚ›˙ÂÙ·È ÛÂ ¿Óˆ

(2) Î·È Î¿Ùˆ (3) ÙÌ‹Ì·. OÈ ÎÂÓÙÚÈÎ¤˜ ·ÔÊ˘¿‰Â˜ ÙˆÓ

Á·ÁÁÏÈ·ÎÒÓ Î˘ÙÙ¿ÚˆÓ ÙÔ˘ ¿Óˆ ·ÈıÔ˘Û·›Ô˘ Á·ÁÁÏ›Ô˘

Û¯ËÌ·Ù›˙Ô˘Ó ÙÔÓ ¿Óˆ ÎÏ¿‰Ô ÙÔ˘ ·ÈıÔ˘Û·›Ô˘ ÓÂ‡ÚÔ˘

(4), ÂÓÒ ÂÎÂ›ÓÂ˜ ÙÔ˘ Î¿Ùˆ ·ÈıÔ˘Û·›Ô˘ Á·ÁÁÏ›Ô˘ Û¯Ë-

Ì·Ù›˙Ô˘Ó ÙÔÓ Î¿Ùˆ ÎÏ¿‰Ô ÙÔ˘ ·ÈıÔ˘Û·›Ô˘ ÓÂ‡ÚÔ˘ (5). 

(ii) OÈ ÂÚÈÊÂÚÈÎÔ› ÎÏ¿‰ÔÈ ÙÔ˘ ¿Óˆ ·ÈıÔ˘Û·›Ô˘ Á·Á-

ÁÏ›Ô˘ ÔÚÂ‡ÔÓÙ·È ÛÙÈ˜ ·ÎÔ˘ÛÙÈÎ¤˜ ·ÎÚÔÏÔÊ›Â˜ ÙÔ˘

ÚfiÛıÈÔ˘ Î¿ıÂÙÔ˘ Î·È ÙÔ˘ ÔÚÈ˙fiÓÙÈÔ˘ ËÌÈÎ‡ÎÏÈÔ˘ Ûˆ-

Ï‹Ó·, ÛÙËÓ ·ÎÔ˘ÛÙÈÎ‹ ÎËÏ›‰· ÙÔ˘ ÂÏÏÂÈÙÈÎÔ‡ Î˘ÛÙÈ‰›-

Ô˘ Î·È ÛÙÔ ÚfiÛıÈÔ-¿Óˆ ÙÌ‹Ì· ÙË˜ ·ÎÔ˘ÛÙÈÎ‹˜ ÎËÏ›-

‰·˜ ÙÔ˘ ÛÊ·ÈÚÈÎÔ‡ Î˘ÛÙÈ‰›Ô˘. To Î¿Ùˆ ·ÈıÔ˘Û·›Ô Á¿Á-

ÁÏÈÔ ·Ú¤¯ÂÈ ÙÔ Î‡ÚÈÔ ÓÂ‡ÚÔ ÙË˜ ·ÎÔ˘ÛÙÈÎ‹˜ ·ÎÚÔÏÔ-

Ê›·˜ ÙÔ˘ Ô›ÛıÈÔ˘ Î¿ıÂÙÔ˘ ËÌÈÎ‡ÎÏÈÔ˘ ÛˆÏ‹Ó· (ÌÔ-

Ó‹ÚÂ˜ ÓÂ‡ÚÔ) Î·È ÙÔ˘ Î˘Ú›ˆ˜ ÙÌ‹Ì·ÙÔ˜ ÙË˜ ·ÎÔ˘ÛÙÈ-

Î‹˜ ÎËÏ›‰·˜ ÙÔ˘ ÛÊ·ÈÚÈÎÔ‡ Î˘ÛÙÈ‰›Ô˘.

To ÛÂÈÚÔÂÈ‰¤˜ ‹ ÎÔ¯ÏÈ·Îfi Á¿ÁÁÏÈÔ ‚Ú›ÛÎÂÙ·È ÛÙËÓ

¿ÙÚ·ÎÙÔ ÙÔ˘ ÎÔ¯Ï›·. OÈ ÎÂÓÙÚÈÎ¤˜ ·ÔÊ˘¿‰Â˜ ÙÔ˘

ÂÓÒÓÔÓÙ·È ÌÂ ÙÈ˜ ÎÂÓÙÚÈÎ¤˜ ·ÔÊ˘¿‰Â˜ ÙÔ˘ Î¿Ùˆ ·È-

ıÔ˘Û·›Ô˘ Á·ÁÁÏ›Ô˘ Î·È Û¯ËÌ·Ù›˙Ô˘Ó ÙÔÓ Î¿Ùˆ ÎÏ¿‰Ô

ÙÔ˘ ·ÎÔ˘ÛÙÈÎÔ‡ ÓÂ‡ÚÔ˘ (VIII). O Lorente de No (1926)

·¤‰ÂÈÍÂ ÙËÓ ‡·ÚÍË ÌÈ·˜ ÎÔ¯ÏÈÔ-ÚÔÛˆÈÎ‹˜ ·Ó·-

ÛÙfiÌˆÛË˜, Ô˘ ıÂˆÚ‹ıËÎÂ fiÙÈ ÌÂÙ·Ê¤ÚÂÈ Û˘Ì·ıËÙÈ-

Î¤˜ ›ÓÂ˜ ·fi ÙÔ ¤Ûˆ Î·ÚˆÙÈ‰ÈÎfi Ï¤ÁÌ· ÛÙÔÓ ÎÔ¯Ï›·

Ì¤Ûˆ ÙˆÓ ÏÈıÔÂÈ‰ÒÓ ÓÂ‡ÚˆÓ Î·È ÙÔ˘ Ù˘Ì·ÓÈÎÔ‡ Ï¤-

ÁÌ·ÙÔ˜. ∏ ·ÈıÔ˘ÛÔ-ÎÔ¯ÏÈ·Î‹ ·Ó·ÛÙfiÌˆÛË ÂÚÈÁÚ¿-

ÊËÎÂ ·fi ÙÔÓ Oort (1918). ∞˘Ù‹ ÔÚÂ‡ÂÙ·È ·fi ÙÔ Î¿-

Ùˆ ·ÈıÔ˘Û·›Ô Á¿ÁÁÏÈÔ Î·È ÂÓÒÓÂÙ·È ÌÂ ÙÔ ÎÔ¯ÏÈ·Îfi

ÓÂ‡ÚÔ ÛÙËÓ ÂÚÈÔ¯‹ ÙË˜ ‚·ÛÈÎ‹˜ ¤ÏÈÎ·˜ ÙÔ˘ ÎÔ¯Ï›·.
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Vascular supply of the labyrinth

The first description of the labyrinth’s basic vascu-

lar supply came from Siebenmann, in 1890.

The membranous labyrinth, and its nerves are sup-

plied by the internal labyrinthine artery. The internal

auditory arteries are branches of the anterior inferior

cerebellar artery, which also supplies the pons and the

cerebellum, but sometimes they come directly from

the basilar artery.

The labyrinthine arteries have two main branches:

the common cochlear artery and the anterior vesti-

bular artery. The former divides in the internal audi-

tory canal into the vestibulocochlear artery and the

spiral modiolar or cochlear artery. The vestibuloco-

chlear artery divides into the posterior vestibular arte-

ry and the cochlear branch. The anterior vestibular

artery supplies the utricle, the ampullae of the ante-

rior and horizontal semicircular canals and a small

portion of the saccule. The posterior vestibular artery

supplies the inferior part of the saccule, the ampulla

of the posterior semicircular canal and the lower part

of the basal turn of the cochlea while the cochlear

branch runs in the opposite direction toward the

apex. The spiral modiolar artery enters the modiolus

about half a turn from the basal end of the cochlea

and runs towards the apex giving off the external and

internal radiating arterioles. These are anastomoses

between the cochlear branch and the spiral modiolar

artery.
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AÈÌ¿ÙˆÛË ÙÔ˘ Ï·‚˘Ú›ÓıÔ˘ 

O Siebenmann (1890) ‹Ù·Ó Ô ÚÒÙÔ˜ Ô˘ ¤‰ˆÛÂ

ÙË ‚·ÛÈÎ‹ ÂÚÈÁÚ·Ê‹ ÙË˜ ·ÈÌ¿ÙˆÛË˜ ÙÔ˘ ÂÛˆÙÂÚÈÎÔ‡

·˘ÙÈÔ‡. 

OÏfiÎÏËÚÔ˜ Ô ÌÂÌ‚Ú·ÓÒ‰Ë˜ Ï·‚‡ÚÈÓıÔ˜ Î·È ÙÔ

·ÎÔ˘ÛÙÈÎfi Î·È ÚÔÛˆÈÎfi ÓÂ‡ÚÔ ·ÈÌ·ÙÒÓÔÓÙ·È ·fi

ÙËÓ Ï·‚˘ÚÈÓıÈÎ‹ ·ÚÙËÚ›·. OÈ ¤Ûˆ ·ÎÔ˘ÛÙÈÎ¤˜ ·ÚÙËÚ›Â˜

Â›Ó·È ÎÏ¿‰ÔÈ ÙË˜ ÚfiÛıÈ·˜ Î¿Ùˆ ·ÚÂÁÎÂÊ·ÏÈ‰ÈÎ‹˜

·ÚÙËÚ›·˜, Ë ÔÔ›· ·ÈÌ·ÙÒÓÂÈ ÙË Á¤Ê˘Ú· Î·È ÙËÓ ·ÚÂ-

ÁÎÂÊ·Ï›‰·, ÌÂÚÈÎ¤˜ ÊÔÚ¤˜ fiÌˆ˜ ÂÎÊ‡ÔÓÙ·È ·’ Â˘ıÂ›-

·˜ ·fi ÙË ‚·ÛÈÎ‹ ·ÚÙËÚ›·.

OÈ Ï·‚˘ÚÈÓıÈÎ¤˜ ·ÚÙËÚ›Â˜ ‰›‰Ô˘Ó ‰‡Ô Î‡ÚÈÔ˘˜ ÎÏ¿-

‰Ô˘˜: ÙËÓ ÎÔÈÓ‹ ÎÔ¯ÏÈ·Î‹ ·ÚÙËÚ›· Î·È ÙËÓ ÚfiÛıÈ· ·È-

ıÔ˘Û·›· ·ÚÙËÚ›·. ∏ ÎÔÈÓ‹ ÎÔ¯ÏÈ·Î‹ ·ÚÙËÚ›· ¯ˆÚ›˙ÂÙ·È

Ì¤Û· ÛÙÔÓ ¤Ûˆ ·ÎÔ˘ÛÙÈÎfi fiÚÔ ÛÙËÓ ·ÈıÔ˘ÛÔÎÔ¯ÏÈ·-

Î‹ ·ÚÙËÚ›· Î·È ÛÙËÓ ÂÏÈÎÔÂÈ‰‹ ·ÚÙËÚ›· ÙË˜ ·ÙÚ¿ÎÙÔ˘

‹ ÎÔ¯ÏÈ·Î‹ ·ÚÙËÚ›·. ∏ ·ÈıÔ˘ÛÔÎÔ¯ÏÈ·Î‹ ·ÚÙËÚ›· ‰È·È-

ÚÂ›Ù·È ÛÙËÓ Ô›ÛıÈ· ·ÈıÔ˘Û·›· ·ÚÙËÚ›· Î·È ÛÂ ¤Ó·Ó ÎÔ-

¯ÏÈ·Îfi ÎÏ¿‰Ô. ∏ ÚfiÛıÈ· ·ÈıÔ˘Û·›· ·ÚÙËÚ›· Â›Ó·È

ÎÏ¿‰Ô˜ ÙË˜ Ï·‚˘ÚÈÓıÈÎ‹˜ ·ÚÙËÚ›·˜ Î·È ·Ú¤¯ÂÈ ·›Ì·

ÛÙÔ ÂÏÏÂÈÙÈÎfi Î˘ÛÙ›‰ÈÔ, ÛÙÈ˜ ÏËÎ‡ıÔ˘˜ ÙÔ˘ ÚfiÛıÈÔ˘

Î¿ıÂÙÔ˘ Î·È ÙÔ˘ ÔÚÈ˙fiÓÙÈÔ˘ ËÌÈÎ‡ÎÏÈÔ˘ ÛˆÏ‹Ó· Î·È ÛÂ

¤Ó· ÌÈÎÚfi ÙÌ‹Ì· ÙÔ˘ ÛÊ·ÈÚÈÎÔ‡ Î˘ÛÙÈ‰›Ô˘. ∏ Ô›ÛıÈ·

·ÈıÔ˘Û·›· ·ÚÙËÚ›·  ·Ú¤¯ÂÈ ·›Ì· ÛÙÔ ÚfiÛıÈÔ ÙÌ‹Ì·

ÙÔ˘ ÛÊ·ÈÚÈÎÔ‡ Î˘ÛÙÈ‰›Ô˘, ÛÙË Ï‹Î˘ıÔ ÙÔ˘ Ô›ÛıÈÔ˘

Î¿ıÂÙÔ˘ ËÌÈÎ‡ÎÏÈÔ˘ ÛˆÏ‹Ó· Î·È ÛÙÔ Î·ÙÒÙÂÚÔ ÙÌ‹Ì·

ÙË˜ ‚·ÛÈÎ‹˜ ¤ÏÈÎ·˜ ÙÔ˘ ÎÔ¯Ï›·, ÂÓÒ Ô ÎÔ¯ÏÈ·Îfi˜ ÎÏ¿-

‰Ô˜ ÛÙÚ¤ÊÂÙ·È ÛÙËÓ ·ÓÙ›ıÂÙË Î·ÙÂ‡ı˘ÓÛË ÚÔ˜ ÙËÓ

ÎÔÚ˘Ê‹ ÙÔ˘ ÎÔ¯Ï›·. ∏ ÂÏÈÎÔÂÈ‰‹˜ ·ÚÙËÚ›· ÙË˜ ·ÙÚ¿-

ÎÙÔ˘ ÂÈÛ¤Ú¯ÂÙ·È ÛÙËÓ ¿ÙÚ·ÎÙÔ ÙÔ˘ ÎÔ¯Ï›· ÛÂ ÛËÌÂ›Ô

ÌÈÛ‹˜ ¤ÏÈÎ·˜ ·fi ÙÔ ¤Ú·˜ ÙË˜ ‚·ÛÈÎ‹˜ ¤ÏÈÎ·˜ ÙÔ˘ ÎÔ-

¯Ï›· Î·È ÔÚÂ‡ÂÙ·È ÚÔ˜ ÙËÓ ÎÔÚ˘Ê‹ ÙÔ˘ ÎÔ¯Ï›· ¯Ô-

ÚËÁÒÓÙ·˜ Ù· ¤Ûˆ Î·È ¤Íˆ ·ÎÙÈÓˆÙ¿ ·ÚÙËÚÈfiÏÈ·. ∞˘Ù¿

Â›Ó·È ·Ó·ÛÙÔÌÒÛÂÈ˜ ÌÂÙ·Í‡ ÙÔ˘ ÎÔ¯ÏÈ·ÎÔ‡ ÎÏ¿‰Ô˘ Î·È

ÙË˜ ÂÏÈÎÔÂÈ‰Ô‡˜ ·ÚÙËÚ›·˜ ÙË˜ ·ÙÚ¿ÎÙÔ˘.
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