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Summary
   Cranial Nerves are important because special injuries may occurred in it while these injuries don't occur in the Spinal Nerves, and for its turn in discovering the main reason of disease, and put prognosis and treatment. Cranial Nerves are divided to serve one or a few specific functions in wider anatomical territories.
    Ibn Sina identifies that the Nerves coming from the Brain are seven (Cranial Nerves) explaining its origin, tasks and branches. But these Nerves were not mentioned in place and didn’t have its current numeration. So that he didn’t mention Olfactory Nerve, Trochlear Nerve and Abducens Nerve, while he extended in explaining Optic Nerve lengthy, and he explained the mechanism of seeing clearly to the benefits of the optic chiasma. 

    Also he displayed the Internal carotid nerve, which is continued up from the superior cervical ganglion of sympathetic trunk, and considered it a branch from Trigeminal Nerve; and showed that Vagus Nerve was great and it nerves the viscera and gives branches to muscles of larynx clearing mechanism of its innervation, and the importance of recurrent laryngeal nerve. He ended by explaining hypoglossal nerve which nerves muscles moving the tongue, and the muscles between the thyroid cartilage
and hyoid bone. 
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Introduction

  Ibn Sina(Avicenna) is Abu Ali al-Hussain Ibn Ali Ibn Abdallah Ibn Sina. He was one of the foremost philosophers of the golden age of Islamic tradition and physician. He was born in 980 A.D. at Afshaneh near Bukhara; he received his early education in Bukhara, the capital of the Samanid dynasty. At 10 years                                                                                                                    old he had learned the Koran as well as Arabic grammar and literature. By the age of 16 he had mastered not only natural science and rudimentary metaphysics but also medical theory, so he began to treat the sick people. At the age of 17, He knew enough about medicine to treat the ailing Samanid ruler Nuh Ibn Mansur. The successful treatment gained Avicenna access to the rich library of that prince. By 21, he was also given an administrative post and soon wrote his first book.

On his father's death, he left Bukhara and travelled to Jurjan where Khawarizm Shah welcomed him. 

Later on he moved to Al ray and then to Hamazan, where he wrote his famous book AlQanun fi t-tibb, and he treated the King of Hamazan from severe colic. From Hamazan, he moved to Asphahan, where he completed many of his monumental writings. Nevertheless, he continued travelling and the excessive mental exertion as well as political turmoil spoilt his health. Finally, he returned to Hamazan where he died in 1037 A.D.

     Ibn Sina was the author of almost 276 books on science, He was the most famous physician,philosopher, encyclopaedist, mathematician and astronomer to his time 

AlQanun fi t-tibb is the most famous single book in the history of medicine, it is an immense encyclo- paedia of medicine extending over a million words; It surveyed the entire medical knowledge available from ancient and Muslim sources. It is an important original contribution that includes such advances as recognition of the contagious nature of phthisis and tuberculosis; distribution of diseases by water and soil, and interaction between psychology and health. In addition to describing pharmacological methods, the book described 760 drugs and became the most authentic materia medica of the era. He was also the first to describe meningitis and made rich contributions to anatomy, gynaecology and child health
.
The importance of Anatomy in AlQanun fi t-tibb became from assorting the bones, muscles, arteries, veins, nerves and viscera, so that it is like the recent assorting; and also he extented so much in its description, and showed its form, connection with each other, and the benefit to some of them. He studied Cranial Nerves in special class and called it "Anatomy of Brainy Nerve" and its way. This class was distinguished by explaining the mechanism of seeing during his citation to the Anatomy optic nerve, he also explained the mechanism of laryngeal muscles innervation during his mentioned to the Anatomy of Vagus Nerve.  
          We will talk about Cranial Nerves separately:  
Optic Nerve:

   Ibn Sina Says: "The origin of the first pair is the bottom of the anterior ventricles of the brain beside the excrescenc mammary papilla (like breast nipples) which are responsible for olfaction. It is great and hollow. The left originated nerves turn right and the right one turn left until the two meet each other on chiasma (forming a cross). The right nerve penetrates into the right pupil. And left nerve penetrates into the left pupil. Their two holes expand to contain the humour which is called (glassy or glass-like).Someone not Galen mentioned that they are penetrating after the cross point straightly, He mentioned three benefits of the cross:                                                                                    

One of them is that the spirit going to one of the pupils will not be obstacle from flowing into the other in case of injury. Therefore, the sight by one pupil while closing the other becomes sharper and clearer. The grape like foramen of the pupil becomes wider when closing the other because of the power of flow of the visual spirit intoit.                                                                                                               The second benefit is that the two eyes have one way to see object outline where they are united to make the seeing by the two eyes one sight representing the outline in the mutual line. Therefore they see the one thing as two. When one the pupils deviates superior or inferior breaking the straightness of the flow to the cross and lay before the joint point (border) a border for the refraction  of the nerve.                                                                        
The third benefit is that each nerve will support the other and relay to it as if it emerges from near the pupil"
.
It seems from Ibn Sina’s explaining to the first pair that it corresponds now to the optic nerve which is the second cranial, that is originated in the retina then goes to the optic chiasma then the optic tract towards the lateral geniculate body.The three mentioned benefits of the optic chiasma and the mechanism of seeing represent the wrong scientific knowledge that prevailed in that era
.

Occulo-motor Nerve:

   Ibn Sina Says: "The origin of the second pair of the brain nerves is posterior to the origin of the first pair to the lateral side. It goes out of the foramen of the cavity which contain the eyeballs and to separate in the ocular muscles. This pair is very thick to stand against softness and for its nearness of the origin, so as to have enough strength to move, especially that it is not supported, because the third pair is deviated to move a big organ that is the mandible, and thus has no spare strength and it needs another helper as we will mention late"
. 
It seems from Ibn Sina’s explaining to the second pair  currently corresponds to oculomotor nerve which is the third cranial. It reaches nerves to the eye muscles (superior rectus, inferior oblique, inferior rectus, medial rectus and levator palpebrae superioris); while the lateral rectus muscle has abducent nerve which is the six cranial. And the superior oblique muscle has trochlear nerve which is the fourth
.

Trigeminal Nerve:
  Ibn Sina Says: "The origin of the third pair is the mutual border between the fore brain and hind brain towards the base of the brain. At the beginning it associates a little with the fourth pair then it leaves it to separate into four branches:
A branch comes out of the carotid artery, we will talk about it later on, downward the neck till passing diaphragm and spreads into the viscera.                                                                                                                                                                 
And the second part comes out of a hole located in the temporal bone. After leaving, it connects with the nerve that leaves the fifth pair (mentioned later). 

A branch comes out of the foramen which the second pair comes out of it, headed towards the organs anterior of the face. It doesn’t go into hole passage of the first pair. Then it congests and presses the nearest nerve closing the cavity. When this part  dispatch it breaks into three parts: A part goes towards the inner corner to reach the temporalis muscles, the masseter, eye-brow, forehead and the eyelid. The second part penetrates into the hole at the outer corner to reach to the interior of the nose to spread into the nasal mucous membrane. The third part is rather a big one. It goes downwards (the infra temporal fossa) the hole of the zygomatic bone, and it separates into two branches: One of which goes inside the mouth cavity and spreads to teeth. That reaches the molars are visible but the ones go to other teeth are invisible. It spreads also in the upper gums. The other branch appears in the external organs, skin of the zygomat, the external nose and the upper lip. These are the parts of the third parts of the third pair. 
The fourth branch of the third pair infiltrates in the hole of the maxilla to the tongue and spreads into its external layer. Taste is its sense. Then it spreads on the lower teeth pulp, gums and lower lip. The second part reaches the tongue and it is thinner than the eye nerve because the solidity of this and softness of that match the thickness of that and the thinness of this"
.

It seems from Ibn Sina’s explaining to the third pair that it   separates into four branches. The second, third and fourth represent branches of Trigeminal Nerve: [ophthalmic, maxillary and mandibular], which is the fifth cranial
. The first branch comes out of the carotid artery hole and spreads into the viscera, the internal carotid nerve, this nerve is continued up from the superior cervical ganglion of the sympathetic trunk, the sympathetic trunks are two ganglionated nerve cords which extend from the base of the skull to the coccyx. The thoracic part gives the Splanchnic nerves: (greater, lesser, lowest), and they pierce the diaphragm
.     

Palatine Branches of the Maxillary Nerve:

   Ibn Sina Says: "The origin of the fourth pair is the back of the third towards the base of the brain and associates with the third as we mentioned, then it leaves it going to the palate giving it the sense. It is a small pair but it is harder than the third. Because the palate and its aponeuroris are harder than the tongue fascia"
.      
It seems from Ibn Sina’s explaining to the fourth pair that it currently corresponds to branches of Maxillary Nerve which is one of the three branches of Trigeminal Nerve, the fifth cranial, so that the general sensation for the hard palate is carried by the greater palatine nerve and naso-palatine nerve; the soft palatine is nerveated by the lesser palatine nerve; these branches which appear to arise from the pterygo-palatine ganglion are, for the most part, derived from Maxillary Nerve through its ganglionic branches
.
Vestibulo-cochlear Nerve& Facial Nerve:

   Ibn Sina Says: "Each branch of the fifth pair spreads into two parts. Mostly each one of them is considered a pair. Its origin is the two sides of the brain. The first part of each pair goes to the meatus tympanic membrane spreading into it. This part comes really from the back side of the brain and it contains the sense of hearing. The second part, smaller than the first, comes out of the petrous bone hole and it is called the blind cecum because it is very twisted and curved intending to lengthen the range between the origin and the end. The nerve takes benefit from the far distance from its origin to gain hardness, so when it comes out it associates with the nerve of the third pair, where most of them are heading to the cheek and the wide muscle (buccinators), and the rest of them go to the temporal muscle. The sense of taste was created in the fourth nerve and hearing in the fifth because the organ of hearing had to be uncovered and open for air flow. And the organ of taste had to be covered, and the nerve of hearing had to be harder, therefore its origin is nearer to the back of the brain. The muscle of the eye contains one nerve; where the nerves of the temple muscle are many, because the eye hole needs space since the nerve giving the faculty of vision needs hardness and cavity; and the bone holding the pupil doesn’t needs many holes. Whereas the nerve of the temples needs hardness rather than thickness. The thickness limits its movement. And also its outlet in a hard stony bone accept many holes"
.
It seems from Ibn Sina’s explaining to the fifth pair which is The double pair: its first part represents Vestibulo-cochlearNerve
. The second part currently corresponds to Facial Nerve
. 

Glosso-pharyngeal Nerve, Accessory Nerve and Vagus Nerve:
   Ibn Sina Says: "The origin of the sixth pair is the back brain and connects with the fifth and they are tighten together with ligaments fascias as if they are one nerve. Then it leaves and goes out of the foramen at the end of the lambdoid suture; it breaks into three parts, which they come out of the foramen toghther: 
A part of it goes to muscle of the fauces and base of tongue to support the seventh pair for moving it.

The second part goes down to the muscles of the scapula and its rounding and most of it spreads in the flat wide muscle (trapezius) on the scapula. This part goes hanging until it reaches its destination. 

The third part, the biggest of the three, goes down to viscera with raising the carotid artery. It is bounded tightly to it. When it passes by the larynx it separates into many branches going to the muscles of the larynx which its origin is upper elevating the larynx and its cartilages. And when it passes the larynx, branches come out of it to the depressors of the larynx origin of which is lower, this is very necessary for closing and opening the arytenoids and for pulling it downwards, therefore it is called  the recurrent nerve. This comes from the brain because the Medullary Nerve when going up it will be curved and not straight from its origin, thus the pulling by it downwards is not perfect. It came from the six because the soft and semi-soft nerves which are before the sixth they are spread to the muscles of the face, head and other organs they contain. The seventh doesn’t come straight as the sixth. It comes curved inevitably. Since the recurrent upperwards needs to fixed supporter like trochlea to enable the upper to circle around it supported by it. It is  straight, hard, strong, smooth and nearby located. It is not like the great artery (aortic arch), the left recurrent nerve branches encounter this artery; which is straight and thick, goes around it without need of much binding. The right recurrent nerve associates with the artery not on its previous condition but it becomes thin because of the many branches emerged from it, and it becomes not straight and curved towards the armpit. Therefore it is bounded to its supportive by joints holding the branches to it to coop with distances of thickness and straightness. The wisdom of separating apart between these reccurent branches is to nearer to this holder and to benefit from being far from the origin to gain strength and hardness. The strongest recurrent nerve is the one that spreads into the two layers of the throat muscle with certain nerves branches. Then the nerve goes down and separates into other branches to spread in the membranes of diaphragm, thorax and its muscles, heart, lung, veins and arteries that exist there. The rest of the nerve goes into the diaphragm to associate the coming of the third part and they spread in the membranes of viscera to end to the wide bone"
.

It seems from Ibn Sina’s explaining to the sixth pair which  divides into three parts correspond currently to:

The first part is Glosso-pharyngeal Nerve, the nine cranial
.

The second part is AccessoryNerve, the eleventh cranial
.

The third part is Vagus Nerve, the tenth cranial, which gives, during its passage down to the viscera, the (superior laryngeal nerve) & (recurrent laryngeal nerve)
.
Hypoglossal Nerve: 

  Ibn Sina Says: "The origin of the seventh pair is the mutual border between the brain and the medulla. Most of it goes separately to muscles moving the tongue, the muscles between the thyroid cartilage and hyoid bone, and rest of it may spread in other muscles near these ones but not permanently. Since the other nerves have other works, and since it is not good to have many holes in the front neither in the bottom (base); it was better that the movement of tongue to come from a nerve from this side as the sense has come from another side"
. 
It seems from Ibn Sina’s explaining to the seventh pair that it  currently corresponds to Hypoglossal Nerve, the twelfth cranial. So that the hyo-gossus muscle originates from the hyoid bone, it enters the side of the tongue. The thyro-hyoid passes from the thyroid cartilage to the hyoid bone
. 

Conclusion
   Ibn Sina identified that Cranial Nerves are seven Nerves; but these Nerves were not mentioned in place and didn’t have their current numeration.
Olfactory Nerve was not mentioned in spite of identifying the place of smelling sense. So that Trochlear Nerve and Abducent Nerve.   
He expanded in explaining Optic Nerve lengthily; and he explained the mechanism of seeing clearly to the benefits of the optic chiasma, but this represented the wrong scientific knowledge that prevailed in that era.
He considered Internal carotid nerve a branch from Trigeminal Nerve; and innervation of the palate from the fourth pair, while it is from Palatine Branches of Maxillary Nerve.
He considered Vestibulo-cochlear Nerve and Facial Nerve The double pair, because they pass from their attachments in the brain to the opening of the internal acoustic meatus; and Glosso- pharyngeal Nerve, Accessory Nerve and Vagus Nerve are one nerve, because they leave and go out of the Jugular foramen together.                                    
Regardless of the mentioned fallacies, this chapter of ALQanun fi t-tibb is considered to be important and forms detailed study of the cranial nerves using inductive methodical approach.   
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