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Preface 

This book was originally penned by the hand of 
Professor R. M. H. (Bob) McMinn and first published 
in 1981 in response to the need for a specific 
anatomical text to suit the educational 
requirements of dental students. It has proved very 
popular and this third edition heralds 23 years of 
publication in seven languages: English, Japanese, 
Portuguese, Spanish, German, Italian and French. 

With the full retirement of Bob McMinn to the 
Scottish Highlands, a new author, Dr Patricia 
Reynolds, joins the team and, as a senior lecturer in 
oral and maxillofacial surgery, brings a new level of 
clinical expertise to the book. 

In order to meet readers' demands. we have 
incorporated new anatomical preparations, 
radiographic images, clinical photographs with 
notes, simple orientation figures to complement the 
dissections, and new artworks to aid the 
understanding and practice of dental anaesthesia. 
We hope that these new additions will be 
appreciated and that the book will continue in its 
popularity. 

The name 'McMinn' is retained in the title as a 
tribute to an outstanding anatomist and our 
distinguished c.olleague. 
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2 Skull and skull bone articulations 

Skull 
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Skull from the front 

This is the standard view from the front. The most 
obvious features are the two orbits and the central 
opening of the nasal cavity. 

1 f rontal bone 
2 Glabella 
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Nasion 
Supercilia ry arch 
Frontal notch 
Supra-orb ital foramen 
Lesser wing of sphenoid bone 
Superior orbita l fissure 
Greater wing of sphenoid bone 
Zygomatic bone 
Inferior orb ital f issure 
Infra-orbital foramen 
Maxilla 
Ramus ) 
Body of mandible 
Mental foramen 
Mental protuberance 
Anterior nasal spine 
Nasal septum 
Infe rior nasal concha 
Mastoid process 
Zygomaticomaxillary suture 
Infra-orbltal marg in 
Marginal tubercle 
Frontozygomatic suture 
Supra-orbital margin 
Orbital part of f rontal bone 
Optic canal 
Posterior lacrimal crest 
Fossa for lauimal sac 
Anterior lacrimal crest 
Frontal process of maxilla 
Nasal bone 
Frontonasal sut ure 
Frontoma~illary sut ure 

Skull 3 

The term skull includes the mandible, while the cranium is the 
skull without the mandible; these definitions. however. are not 
always strictly observed. 

The calvaria (a term not often used) is the upper part of the skull 
that encloses the brain (I.e. the cranial cavity) and has a roof or 
skull cap (cranial vault), and a floor- the base of the skull. 

The anterior part of the skull forms the facial skeleton. 

The cavities of the skull 
Cranial cavity, containing the brain and its membranes. 
Nasal cavity. divided Into right and left halves by the nasal 
septum (19, seen here through the pear-shaped opening, the 
anterior nasal or piriform aperture). 
Orbital cavities or orbits. right and left, which contain the eyes. 

The bones of t he skull 
Unpaired 

Frontal bone 
Ethmoid bone 
Sphenoid bone 
Vomer 
Occipital bone 
Mandible 

Paired 
Ma~illa 
Nasal bone 
Lacrimal bone 
Infer ior nasal concha 
Palatine bone Temporal bone 
Zygomatic bone Parietal bone 

For details of individual bones. see pages 30-51. 

The supra-orbital, infra-orbital and mental foramina (6. 12 and 16) 
lie in approximately the same vertical plane. 

The supra-orbital foramen (or notch. 6) in the frontal bone l ies just 
above (or at) the supra-orbital margin (26) about 2.5 em from the 
midline. 

The infra-orbital foramen (12) in the maxilla is O.S cm below the 
infra-orbital margin (23). directly in line ~Iow the pupil (with the 
eye looking straight ahead) and in the long axis of the upper 
Sl!<ond premolar tooth. 

The mental foramen (16) in the mandible lies either ~Iow the 
apex of the lower sewnd premolar tooth or In the interval 
between the apices of the first and Sl!<ond premolars (as on 
page 30. Bl0). 

Ossification of the skull 
Bones developed by endochondral ossification: 

Ethmoid bone 
Inferior nasal concha 

• Sphenoid bone (except for lateral part of greater wing) 
Petromastoid and styloid parts of temporal bone 

• Occipital bone (~Iow superior nuchal line) 

The rest of the skull bones develop by intramembranous 
ossification. 



4 Skull and skull bone articulations 

Skull muscle attachments, from the front 

I Y 

011 

012 

The attachments of the muscles belonging to the group commonly called the muscles 
of the face or musc!es of facial expression are shown on the left side of the skull. 
On the right side are shown parts of the attachments of temporalis and masseter, 
which belong to the muscles of m'listication and are seen more extensively in the 
lateral view (page 10). 

o 
1 Corrugator supercitii 
2 Orbicularis oculi 
1 Medial palpebral l igament 
4 Procerus 
5 levator labii superioris 

alaeque nasi 
6 lellalor Iilbi; superiorls 
7 Zygomaticus minor 
8 Zygomaticus maiO!" 
9 L.wator anguli oris 

10 Nasalis (transverse part) 
11 Nasalis (alar part) 
12 Oepressor sept; 
11 Su(cinCttor 
14 Depressor labii Inferioris 
15 Depressor anguli oris 
16 Platysma 
17 Mental is 
18 Masseter 
19 Temporalis 

Orbicularis oculi Wl is 
attached partly in front of 
and partly behind the fossa 
for the lacrimal sa< (page 8, 
39), 

The attachment of levator 
labO superior is (A6) Is above 
t he infra-orbital foramen 
(page 2, 12), and that of 
levator anguli oris (A9) 
below t he foramen. 

The attachment of depressor 
labii inferioris {A 14) i$ in 
front of the mental foramen 
(page 2, 16). and that of 
depressor anguli oris (A 
15) below the foramen. 



Skull left half from the front 

o with individual 
bones coloured 

, Frontal bone 
2 Par ietal bone 
] Temporal bone 
4 Sphenoid bone 
5 Mandible 
6 Maxilla 
7 Zygomatk bone 
8 Nual bone 
9 lacrimal bone 

10 Ethmoid bone 
11 Inferior nasal concha 

Skull 5 



Skull and skull bone articulations 

Skull Le Fort facial fractures 

Rene l e Fort described the three levels of middle third facial fractures in 1901 . l e Fort 
fractures a re lines of weakness of the facial skeleton unable to resist forces from lateral 
and ante rior directions. 

G G Antedor 
and lateral views 
showing le Fort 
fracture lines 

o l e Fort II and III 
fracture lines 

In anterior and lateral 

views. CD 
Da rk blue line: 
Dentoalveolar 
fracture 

Green line: le Fort I 
fracture 

Purple line: le Fort II 
fracture 

light blue line: 
Pyramidal le Fort II 
fracture 

Red line : le Fort III 
fracture 



o le Fort I fracture tine 

e le Fort III fracture line 

Skull 



8 Skull and skull bone articulations 

Skull from the left 

This is the standard view from the side. Prominent features include the zygomatic bone (cheek bone. 26) and 
zygomatic arch (19), the ramus of the mandible (30) with the coronoid and condylar processes (28 and 29), the 
external acoustic meatus (16) and the mastoid process (13). An asterisk (*) marks the most posterior part of the 
skull (the occiput). which is above and behind the external occipital protuberance (9). 



1 Frontal bone 
2 Coronal suture 
l Parietal bone 
4 Superior } temporal line 5 InferIor , Squamosal suture 

Lambdoid suture 
OccipItal bone 
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External occipital protuberance 
Occipitomastoid suture 
Parletomastoid suture 
Asterion 
Mastoid process 
Tympank part of temporal bone 
Suprameatal triangle 
E)[ternal acoustic meatus 
Sheath of nyloid process 
Styloid process 
Zygomat ic arch 
Squamous part of tempora l bone 
Pterion 
Sphenosquamosal suture 
Greater wing of sphenoid bone 
Sphenofrontal suture 
Frontozygomat k suture 
Zygomatic bone 
Zygomaticofacial foramen 
Coronoid process 
Condylar process 
Ramus 
Body 
Mental foramen 
Mental protuberance 
Mutua 

of mandible 

AnterIor nasal spIne 
Frontal process of maxilla 
Nasal bone 
Anterior lacrimal crest 
Fossa for lacrimal sac 
Posterior lacrimal crest 
lacrimal bone 
Orbital part of etl1moid bone 
NasIon 

Skull 9 

Some anatomIcal points of tI1e skull 

Nasion (43): the point of art iculation between the two nasal bones and the frontal bone. 

Infon (9): the central point of the elrternal occipital protuberance. 

B~ma (page 14, 10); the junction of the sagittal and coronal sutures (I.e. between t he 
frontal and the two parieta l bones). In the newborn skull the anter ior fontanelle is In thIs 
reg ion (page 72, AI and 01 ). 

Lambda (page 14, 2): the junction of the sag ittal and lambdoid sutures (i.e. between the 
occipita l and the two parietal bones). In t he newborn skull the poster ior fontanelle is in 
this region (page 72, G O and 030). 

pt~n (2 1); an H-shape-d area (not a single poInt) where the frontal, parietal, squamous 
part of the tempora l and greater wing of the sphenoid bones art icu late. It is an important 
landmark since It overlies the anterior brancn of t he mIddle meningeal artery (page 26, 2), 
which may be ruptured by blows on the side of the head, g iving rise t o eJctradural 
haemorrhage (page 181 ). In the newborn skull the sphenoidal fontanelle is in th is region 
(page 72, 827). 

AstBion (12): the junction of the lambdoid, parietomastoid and occipItomastoid sutures 
(I.e. between the occipital, parietal and temporal bones). In the newborn skull the 
mastoid fontanelle is In th is region (page 72, 820). 



10 Skull and skull bone articulations 

Skull muscle attachments, from the left 

o 
1 Corrugator supercilli 
2 Orbicularis oculi (orbital and palpebral parts) 
3 Orblwlaris oculi (lacrimal part) 
4 Medial palpebral ligament 
5 Procews 
6 levator labii superioris illaeque naJi 
7 Levator labii superioris 
8 Nasalis (tranweBe part) 

9 Nasalis (alar part) 
10 Depressor septl 
11 Levator anguli oris 
12 Buccinator 
13 Mentalis 
14 Depr~r labli Inferioris 
15 Depressor al'lguli oris 
16 Platysma 

17 Masseter 
'8 Temporalis 
19 Zygomaticus major 
20 Zygomaticus minor 
21 Sternocleidomastoid 
22 Occipital belly of o«ipitofrontalis 



Skull 

Skull with individual bones coloured, from the left 

The buccinator (A 12) has bony attoKhments to the upper and lower jaws opposite the 
three molar teeth. 

The medial palpebral ligament (A4) and the orbital and palpebral parts of orbicularis 
oculi {All afe attached to the anterior lacrimal (fest; the lacrimal part of orbkularis 
oculi (All is attllched to the posterior lacrimal (rest. 

The area occupied by the upper attachment of temporalis (A 18) is the temperal fossa. 
The lowest fibres of the muscle fun horizontally (page 122, All and turn down over the 
front of the foot of the zygomatic process of the temporal bone to reach the 
mandibular attachment. 

The a«adlment of sternocleidomastoid (All) to the mastoid process extends well back 
on to the occipital bone, a feature not expected from the name of the muscle-which 
suggests it Is limited above to the milstoid process illone. 

o 
1 Frontal bone 
2 Parietal bone 
3 Ocdpitill bone 
4 Temporal bone 
5 Sphenoid bone 
6 Mandible 
7 Maxinil 
8 Zygomatic bone 
9 Nasal bone 

10 lacrimal bone 
l' Ethmoid bone 

11 



12 Skull and sku" bone articulations 

Skull from behind 
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."' 
\ 2 

/' 

~ 
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'C." ';>, 5 

'" , ,,' 
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o with the mandible in place 

This is the standard view from behind. showing the sagittal and lambdoid sutures (1 and 4) and the external 
occipital protuberance (10). An asterisk (*) marks the occiput (as on page 8). In the skull in B there are some sutural 
bones (19) and there has been bony fusion in some sutural areas. 

, Sagittal suture 
2 Parietal foramen 
] Lambda 
4 lambdoid suture 
5 Parietal bone 

6 Parietal tuberosity 
7 Temporal bone 
8 Mastoid process 
9 Squamous part of ocdpital bone 

10 External occipital protuberance (inion) 

'1 Supreme I 
12 Superior nu<halline 

~~ :i:r:or I of mandible 
16 Ramus 

n Occipitomastoid suture 
18 Parietomastoid suture 
l' Sutural bones 



Skull from behind 

o a different specimen without the mandible 

Sutural bones (819) arise from separate (entres of ossification that 
may occur within cranial sutures. They are commonest in the 
lambdoid suture (4) and have no dlnical significance. 

The occiput (*) is the most posterior part of the skull; it is situated 
in the midline of the occipital bone a few centimetres above the 
erternal occipital protuberance (10 and page 8. 8), and is the part 
struck...men faUi~ on the back of the nead. 

Skull 

G left half of skull from behind, with individual 
bones coloured 

, left parietal bone 
2 Right parietal bone" 
] Occipital bone 
4 Temporal bone 
5 Mandible 

• Note that although the skull 
has been WI through the 
median saglnal plane, the 
meandering nature of the 
suture lines displays both the 
left and a portion of the right 
parietal bones. 



Skull and skull bone articulations 

Vault of skull 

I 

5 
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r 
I 

10 

-4 

1 O<:clpltal bone 
2 Lambda 
1 Lambdoid sut ure 
4 Parietal foramen 
5 sagittal suture 
, Parietal bone 

6 

o external surface (left half) 

, Parietal t uberosity 
8 Coronal suture 
9 Frontal bone 

10 8regma 
11 Outer table 1 
12 Oiplot of parietal bone 
13 Inner table 

o internal surface (left half) 

( 

. ---. 
4- t. 

( 

J 

14 

IS / 
"'-
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• 

14 

18.--! 
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16 

14 Groove for superior ~gitta l sinus 
15 Grooves for middle meningeal vessels 
l' Frontal crest 
l' Frontal sinus 
18 Depressions for arachnoid granulations 



Skull 

Vault of skull e diploe of the right parietal bone 

The standard view from above is shown in A, with 
the sagittal suture (5) in the midline and the coronal 
suture at the front (8). Internally in B there are 
grooves and impressions for the superior sagittal 
sinus (14; page 178, 2). the middle meningeal vessels 
(15; page 181, 816 and 17) and arachnoid 
granulations (page 200, 6). 

In C the outer layer (outer table) of compact bone 
has been dissected away to show the 'honeycomb' 
of cancellous (spongy) bone. known in the skull as 
the diploe. 

The vertex of t he skull Is the centr,,1 
uppermost part. approximately where 
the sagittal suture is labelled (5). 

The parietal tuberosity (7) is t he most 
lateral part of the cranial vault,' it Is 
particularly prominent in this specimen. 

Suture lines on the inside of the skull (as 
in 85 and 8) are less convoluted than on 
the outside (ilS in A5 and 8). 

15 



16 Skull and skull bone articulations 

Base of skull external surface 0 from below 

43 .... 
42, t 18 

4h ~ 45 I 40- -3 47 

\~ 34 

36 21 

l 
20 

37 

In A, the standard view of the external surface of the base. the most important foramina (apart from 
the very large foramen magnum, 31) are the foramen lace rum (46), foramen ovate (44. unusually round 
where labelled but of more typical oval shape on the unlabelled opposite side), foramen spino5um (43), 
the stylomastoid foramen (22). the jugular foramen (35) and the carotid canal (36). 

The angled view in B shows parts of the nasal conchae (58-60), visible through the posterior nasal 
apertures (choanae. AS1). 



o from below and behind 

1 Incisive fossa 
2 Palatine proc;ess of maxilla 
) Median palatine suture 
4 Palatine grooves and spines 
5 Transverse palatine suture 
6 Horizontal plate of palatine bone 
1 Greater palatine foramen 
8 lesser palatine foramina 
9 Tuberosity of maxilla 

10 Pyramidal proc;ess of palatine bone 
11 Pterygoid hamulus 
12 Medial pterygoid plate 
1] 5<aphoid fossa 
14 lateral pterygoid plate 
15 Infratemporal (rest 
16 Zygomatic arch 
11 Articular tubercle 
18 Mandibular fossa 
19 ElIternal acoustic meatus 
20 Tympanic part of temporal bone 
21 Styloid process 
22 Stylomastoid foramen 
21 Mastoid proc;ess 
24 Mastoid notch 
25 Occipital groove 
26 Mastoid foramen (double on left) 
21 Superior nuchal line 
28 External oc;dpital protuberance 
29 Inferior nuchal line 
30 External occipital crest 

The palatine processes of the maxillae (2) artd 
the horizontal plates of the palatine bones (6) 
form the hard palate. 

" 32 
]] 

34 
35 
36 
31 
38 
39 4. 
4' 
42 
43 
44 
45 
4' 
47 
48 
49 
5. 
" 52 
53 
54 
55 
5. 
57 
58 
59 

•• 

Foramen magnum 
Condylar canal 
OCcipital (ondyle 
Hypoglossal canal 
Jugular foramen 
Carotid canal 
Sheath of styloid process 
Petrotympanic fissure 
Squamotympank fissure 
Tegmen tympani 
Petrosquamous fissure 
Spine of sphenoid bone 
foramen spinosum 
foramen ovale 
Apex of p@trouspartoftemporal bone 
foramen lace rum 
Pharyngeal tubercle 
Palatovaginal canal 
Vomerovaginal canal 
Vomer 
Posterior nasal aperture (choana) 
Posterior nasal spine 
Infratemporal surface ) of maxilla 
Zygomatic proceu 
Zygomaticomaxillary suture 
Zygomaticotemporal foramen 
Inferior orbital fissure 
Inferior ) 
Middle nasal concha 
Sup@rior 

Skull 17 



18 Skull and skull bone articulations 

Base of skull external surface, muscle attachments 



Skull 

The main origins of the medial and lateral pterygoid muscles (4 and 6) are from the respective sides of 
the lateral pterygoid plate. with the lateral pterygoid also arising from the infratemporal surface of 
the greater wing of the sphenoid (6). The uppermost part of the superior constrictor of the pharynx (3) 
is attached to the lower part of the posterior border of the medial pterygoid plate. 
Sternocleidomastoid (18) is on the outer side of the mastoid process, with the posterior belly of 
digastric (15) on the inner side. Trapezius (20) reaches the back of the skull behind semispinalis (21) 
and the suboccipital muscles (22- 24). 

1 Musculus uvulae 
2 Palatopharyngeus 
3 Superior constrictor of pharynx 
4 Medial pterygoid (deep head) 
s Medial pterygoid (superficial head) 
6 Lateral pterygoid (upper head) 
1 Masseter 
8 Styloglossus 
9 Stylohyoid 

10 Stylopharyngeus 
11 Pharyngeal raphe 
12 Longus capitus 
13 Rectus capit is anterior 
14 Rectus capit is lateralls 
15 Posterior belly of digastr ic 
16 Longissimus capitis 
11 Splenius (apitis 
18 Sternocleidomastoid 
19 Occipit al belly of ocdpitofrontalis 
20 Trapezius 
21 Semispinalis capitis 
22 Superior oblique 
23 Rectus capitis posterior minor 
24 Rectus capitis posterior major 
25 Capsule of atlanto-occipital joint 
26 Levator veil palatinl 
21 Tensor veli palatinl 
28 Capsule of temporomandibular joint 
29 Cartilaginous part of auditory tube 

Principal skull foramina and their contenu 
(for more prec;ise details see pages 268-269) 

Supra-orbital foramen 
Supra-orbital nerve and vessels 

Infra-orbital foramen 
Infra-orb ital nerve and vessels 

Mental foramen 
Mental nerve and vessels 

Mandibular foramen 
Inferior alveolar nerve and vessels 

Optiteanal 
Optic nerve 
Ophthalmic artery 
Superior orbi tal fissure 
Ophthalmic nerve and veins 
Oculomotor. trochlear and abducent nerves 

Inferior orbital fissure 
Maxillary nerve 
Sphenopalatine foramen 
Sphenopalatine artery 
Nasal branches of pterygopalatine ganglion 

Foramen rotundum 
Maxillary nerve 

Foramen o vale 
Mandibular and lesser petrosal nerves 

Foramen spinosum 
Middle meningeal vessels 

Foramen la,erum 
Internal carotid artery (entering from behind and 
emerging above) 
Greater petrosal nerve (ent ering from behind and 
leaving anteriorty as t he nerve of the pterygoid canal) 

Carotid canal 
Internal carot id artery and nerve 

Jugular foramen 
Inferior petrosal sinus 
Glossopharyngeal. vagus and accessory nerves 
Internal jugular vein (emerging below) 

Internal acoustic meatus 
facial and vestibulocochlear nerves 
labyrinthine artery 

Hypoglossal canal 
Hypogloual nerve 

Stylomastoid foramen 
facial nerve 

Foramen magnum 
Medulla oblongata and meninges 
Vertebral and anterior and posterior spinal arteries 
Accessory nerves (spinal parts) 

19 



Skull and skull bone articulations 

Base of skull infratemporal region and teeth 

1 
15 
I I' 11 2 D.J 
16 

1~ 
21 

\ 9 
19 10 

I • 8 
7 r6 

" the right infratemporal region, 
obliquely from below 

1 Zygomatk arch 
2 Lateral pterygoid plate 
3 Sphenopalatine foramen 
4 Pterygomaxillary fissure 
5 Infratemporal surface of maxilla 
6 Tuberosity of maxilla 
7 Pyramidal pr()(e5S of palatine bone 
8 Pterygoid hamulus 
9 Medial pterygoid plate 

10 Pharyngeal tubercle 
11 Foramen ovale 
12 Spine of sphenoid bone 
13 Articular tubercle 
14 Mandibular fossa 
15 Squamotympanlc fissure 
16 Tympanic part of temporal bone 
17 External acoustic meatus 
18 Sheath of styloid pr()(e5s 
19 Styloid pr()(ess 
20 Occipital condyle 
21 Mastoid process 
22 Tympanomastoid fissure 

o permanent dentition, right side 

1 centrat ) incisor 
2 Lateral 
3 Canine 

~ ~~nd } premolar 

6 First I 
7 Second molar 
8 Third 



The main reason for examining the tilted view in A is to note the 
pterygomaxillary fissure (4), behind the maxilla (5) and in front of the 
pterygoid process whose lateral pterygoid plate (2) is shown throughout 
its length. In the depth of the fissure, i.e. in the medial wall of the 
pterygopalatine fossa (pages 68 and 69), the sphenopalatine foramen (3) 
is seen. (In the normal lateral view, as in page 8, the fissure and plate are 
largely obscured by the zygomatic arch and the coronoid process of the 
mandible-see page 8, 19 and 28.) 

In B-D, the teeth are labelled by numbers or letters according to dental 
convention (see notes). B shows adult teeth (numbered), while in C, from 
the skull of a 4-year-old child, the unerupted teeth of the permanent 
dentition have been displayed by dissecting away bone from the jaws 
which still contain the erupted deciduous teeth (lettered). In D individual 
upper and lower adult teeth are shown from their outer (labial or buccal) 
sides, to illustrate their roots. 

Skull 

The corresponding teeth of the upper 
and lower jaws have corresponding 
names. In dentistry the teeth are often 
referred to by the numbers 1-8 as 
listed. rather than by name. Thus 'right 
upper six' refers to the right upper 
first molar. 

In the dl!(iduous dentition of the (hild 
('milk teeth '), there are central and 
lateral lndsors and canines in 
corresponding positions to the 
permanent teeth of the ~me name, 
but the first and §eCond deciduous 
molars are in the positions of the first 
and §eCond permanent premolars. To 
distinguish them from the permanent 
teeth. the deciduous teeth are given 
letters instead of numbers (as in O . 

G erupted and unerupted teeth, right side, 
in the skull of a child aged 4. Deciduous 
teeth lettered; permanent teeth 
numbered, as in B 

A Central } incisor • Lateral 
C Canine 
D First } molar • Second 

CD adult right upper and lower teeth, from the right 



22 Skull and skull bone articulations 

Base of skull teeth 

o This tomogram of the jaws shows the permanent dentition and four erupting third molars. The patient's 
lower left third motar (right on radiograph) is lying in a transverse plane giving the appearance of a 
'target' on the radiograph. The second premolars are missing. 

--- .. .... 7 

1 
2 

3 
- - 6- - : 

, 
5 

" ," , , 

1 Residual dental lamina 7 Serres rest cells 
2 cap stage 8 Reduced enamel epithelium 
3 Suctessive tootll germ lamina 9 Enamel 
4 Bell stage 10 Dentine 
5 Odontoblasts II Malassez rest cells 
6 Ameloblasts 

9 

~lO 

e diagram of the development of the tooth germ 

o This deep carious cavity led 
to pulpitis and extraction of 
the molar 



Skull 23 

Eruption Dates of Deciduous Dentition 

C.ldfution ~iM Crown completed D~te of eruption Root completed 
Tooth (~ in utero (miu)) ' ......... , (months) (ye~rs) 

....... A 4 4 7 ,:<-, 

• " 
, 8 , :<-, 

C , , 16-20 ,:<-, 
D , 6 12- 16 2-2~ 

E &-7 10-12 '1>-30 , 
Lo_ A " 4 .. 1*-2 

B " " 7 ' *-2 
c , , 16-20 , :<-, 
D , 6 12- 16 2-2~ 

E 6 10-12 20-30 , 

Eruption Dates of Permanent Dentition 

(months) (y..n) (ye~rs) (years) 

....... , 3-4 4-, 7-8 10 
2 10-12 4-, "-, 11 , 4-, &-7 11- 12 13-15 

• 18-21 ... 10-11 12- 13 , '4-30 &-7 10-12 12- 14 

6 Birth , :<-, &-7 >-10 
7 2K-3yl1 7-8 12- 13 14-16 

8 7- 9yn 12- 16 17- 21 18-25 '0_. , 3-4 4-' &-7 , 
2 3-4 4-' 7-8 10 , 4-, &-7 >-10 12- 14 

• 20-24 ... 10-12 12- 13 

5 27- 30 &-7 11- 12 13-1 4 

• Birth , :<-, &-7 >-10 
7 2K-3yrs 7-8 12- 13 14-15 
B 8-1Oyrs 12- 16 17- 21 18-25 



24 Skull and skull bone articulations 

Base of skull internal surface, from above 

6, 

7/ /8 
10 

.~ .. 
.... 9: ... 
. '" • -

\ I 
11 20 

51 12 I 

/ SO' 19 18 21 
46 48 49 14 17 

/ 47 .. IS • 16 \ ,)3 
22- 24 

42 30 26 
2S 

29 
28 27 / 

, "'"- 3 32 
55 

_54 33 

35 

39 

36 
38 

37 

' 0 . ... 

o anterior, middle and posterior cranial fossae, from above 

The standard view directly from above is shown in A. In B the skull has been tilted downwards and 
forwards to bring into view the right superior orbital fissure (51) and foramen ratundum (SO) which are 
not seen when looking straight down from above. The specimen in C shows the left venous and petrosal 
foramina (52 and 53) which are not often present. 



, 
2 , 
4 
5 

• 7 
8 

• ,. 
" " " 14 
1S 

" " '8 ,. 
2. 

Outer table 
Dipl~ 
Inner table 
frontal sinus (upper extremity) 
Frontal crest 
foramen caecum 
Crista galli 
Groove for olnteriof ethmoidal nerve 
and~sels 
Cribriform plate of ethmoid bone 
Orbital part of frontal bone 
Jugum of sphenoid bone 
Prechiasmatic groove 
Tuberculum sellae 
Pituitary fossa (sella turcica) 
Dorsum sellae 
Posterior clinoid process 
Carot id groove 
Anterior clinoid process 
Optic canal 
Lesser wing of spnenoid bone 

ir 
13 .... 12 

14 19' 

15 16 
17 

49 

42 
31 .. 

" 22 

2l 

2. 
25 

" 27 
28 

" ,. 
" 12 

" 14 

lS 

" 31 

21 

Greater wing of sphenoid bone 
Hiatus and groove for greater 
petrosal nerve 
Hiatus and groove for lesser 
petrosal nervt' 
Squamous part of temporal bone 
Petr<Hquamous fissure 
Tegmen tympani 
Arcuate eminefl(e 
Petrous part of temporal bone 
Groove for superior petrosal sinus 
Groove for inferior petrosal sinus 
and petro--o<cipilal suture 
Jugular foramen 
Groove for sigmoid sinus 
Occipitomastoid suture 
Mastoid (postero-inferior) angle of 
parietal bone 
Occipital bone 
Groove for transverse sinus 
Groove for superior sagittal sinus 

"/ 
53 

Skull 

'8 Internal occipital protuberance ,. Internal occipital crest 
4. Foramen magnum 
41 Hypoglossal canal 
42 Clivus ., Internal acoustic meatus 
44 Apex of petrous part of temporal 

boo, 
.5 Trigeminal impression 

•• Grooves for middle meningeal 
~I, 

.7 Foramen spinosum 

.8 Foramen ovale 
4' Foramen lace rum 
5. foramen rotundum 

" Superior orbital fissure 
52 Venous (emissary spnenoidal) 

foramen (of Vesalius) 
53 Petrosal (innominate) foramen 
54 Mastoid emissary foramen 
55 Aqueduct of vestibule 

50 

52 
') 

49 

o the right half of the middle cranial fossa. 
from above, right and behind 

G the left half of the middle cranial 
fossa, from above 

For details of t ne bones of tne (fanlal fossae see pages 62~5. 

Tne foramina rolundum, ovale and spinosum (SO, 48 and 47) are 
always present within Ine greater wing of t he sphenoid bone; t ne 
venous (emissary sphenoidal) foramen (of Vesallus, (52) and the 
petrosal (innominate) foramen «(53) are occasional addit ions. 

The openings in Ine anterior Cfllnlal fossa are: 
• tne foramen caecum (6) 
• t ne foramina of the cribri form plate of the ethmoid bone (9) 

The openings in the middle cranial fossa are: 
tne opt ic canal (19) 

• tne supet"ior orbita l f issure (51) 
the foramen rOlundum (SO) 

• the foramen ovale (48) 
the foramen spinosum (47) 
the venous (emissary sphenoidal) foramen (of Vesal ius) (52) 
(oaasional) 
the petrosal (innominate) foramen (53) (<<casional) 
the foramen lacerum (49) 
the hiatus for the greater and lesser petrosal nerves (22 and 23) 

The openings in the poJt~, CTIInilll fOJU are: 
tne foramen magnum (40) the jugular foramen (31) 

• the internal acoustic meatus (43) • the hypoglossal canal (41) 
• the aquedoct of t ne vest ibule (55) • the mastoid foramen (54) 

For the contenu of skull foramina see pages 19 and 268-269. 

Anteriof 

""" +"" Axial computed tomogram (CT) 
image of skull at level of zygomatic Postenor 
process of the temporal bone 



26 Skull and skull bone articulations 

Interior of skull left half 

2 

48 2 

3 
53 4 , 49 

51 /50 
52 

6 

31 

I 
28 

27 

left half in a median sagittal section. with 
individual bones coloured . The perpendicular 
plate of the ethmoid bone has been removed 
to expose the superior and middle nasal 
conchae 

, Frontal bone 
2 Parietal bone 
3 O<:dpital bone 
4 Temporal bone 
5 Sphenoid bone 
6 ethmoid bone 

A-Superior naloCll concha 
B-Mlddle naloCll concha 
(-Inferior nasal concha 

7 Maxilla 
8 Nasal bone 
9 Inferior nilsal concha 

10 Palatine bone 
l' Mandible 



Skull 

The inside of the left half of the skull is seen from the right. with the bony part of the nasal septum intact 
(the vomer. 26. and the perpend icular plate of the ethmoid bone. 27). The encircled area (47) indicates the 
position of pterion (see the notes on pages 9 and 181). 

" in a median sagittal section 

1 Coronal suture 
2 Grooves for middle meningeal vessels 
1 Squamosal suture 
4 lambdoid suture 
5 External occipita l protuberance 
6 Groove for transverw sinus 
7 Groove for sigmoid sinus 
8 Poste~ior ) marg in of foramen magnum 
9 Anterior 

10 Mastoid process 
11 ()(ejpital condyle 
12 Hypoglossal canal 
11 Jugular foramen 
14 Internal acoustic meatus 
1S Groove for Infer ior petrosal sinus 
16 Clivus 
17 Dorsum sellae 
18 Pitu itary fossa 
19 Anterior clinoid process 
20 Optic canal 
21 Sphenoidal sinus 

~~ ~:~: : plate } pterygoid plate 

24 Pterygoid hamulus 
25 Hard palate 
26 Vomer 
27 Perpendicular plate ) of ethmoid bone 
28 Cribriform plate 

29 Crista gall l 
10 f Ol"amen caocum 
11 frontal sinus 
12 Nasal bone 
11 Anterior nasal spine 
14 Nasal crest of maxilla 
15 Nasal crest of palatine bone 
16 Incisive canal 
17 Alveolar process of ma~illa 
18 Mental protuberance 
19 Mylohyoid l ine of mandible 
40 Groove for mylohyoid nerve 
41 Angle of mandible 
42 Lingula 
41 Mandibular foramen 
44 Posterior nasal aperture (choana) 
45 Orbital part ) of frontal bone 
46 Squamous part 
47 Pterion (enci rcled) 
48 Parietal bone 
49 Squamous part of temporal bone 
50 Groove for superior petrosal sinus 
51 Mastoid (poster ior inferior) angle of 

parietal bone 
52 Internal occipital protuberance 
51 Occipital bone 
54 ()(ciput 

The grooves for the middle meningeal vessels (2) on the inside of the cranial vault paH upwards and backwards. 

The groove fOl" the transverse sinus (6) runs forwards on the occipital bone. crosses the mastoid angle of the parietal 
bone (S1) and then turns downwards on the temporal bone to be<ome the groove for the sigmoid sinus (7) which 
leads into the Jugular foramen (11; compare with the views in page 24. Al6, 34, 32 and 31). 

The pituitary fos!H1l (18) lies above the sphenoidal sinus (21). 

The hypoglossal canal (12) in the occipital bone is above the occipital condyle (II), with the Internal acoustic meatus 
(14) at a higher level In the temporal bone. In this view the ocdpltal condyle obscures the mastoid prCM:eu (10). 

27 



Skull and skull bone articulations 

Cavities of skull orbit and nasal cavity 

30 
29 
I 

26 
25 , \ 
19 20 
24-
23 ' 

48 

43/ 

31 

36 

32 33 
35 

37-\. 

41 40 

o left orbit o right half of the nasal cavity. with 
the lateral wall intact 

34 

G lateral wall. with the inferior nasal concha 
removed G lateral wall. with the middle nasal concha removed 

In A, looking into the left orbit slightly from the left and above. the roof. lateral wall. floor and medial wall can all 
be seen. The bones taking part in these boundaries are bracketed together in the key. and are described further on 
pages 52- 57. 

B-E all show the lateral wall of the right half of the nasal cavity. In 8 the wall is complete. Removal of the inferior 
nasal concha (844) in C enables more of the medial wall of the ma)(illa to be seen (43). Removal of the middle nasal 
concha (836) in 0 displays the ethmoidal bulla (61) and semilunar hiatus (60). The oblique view in E shows the 
opening in the anterior wall of the sphenoidal sinus (54). 



o oblique view. from the front and the left. with the 
nasal septum removed 

1 Frontal notch 
2 Supra-orbital foramen 
3 Supra-orbital margin 
4 Orbit;,1 p;,rt of front;,1 bone 
5 lesser wing of sphenoid bone 
6 Optic canal 
7 Superior orbital fissure 
8 Greater wing of sphenoid bone 

} forming roof 

9 Zygomatic bone (with le;,der to tubercle) 
10 Frontozygomatlc suture 

} 
forming lateral 
wall margin;,1 

11 Inferior orbital fissure 
12 Infr;,-orbit;,1 margin 
13 Zygomaticomaxill;,ry suture 
14 Infra-orbital for;,men 
15 Infra-orbitalgfoove 
16 Zygomatic bone 
17 Maxilla } forming roof 
18 Orbital process of palatine bone 
19 Frontal process of m;,xIU;, 
20 lacrim;,1 bone 
21 Orbital plate of ethmoid bone 
22 80dy of sphenoid bone 

I fo,mio. m.di., w.II 

23 Anterior lacrimal cfest 
24 Lacrim;,1 groovt' 
25 FOSSil for laaimal sac 
26 Posterior lacrim;,1 cresl 
27 Anterior 
28 Posterior 
29 Frontomaxillary suture 
30 N;,sal bone 
31 Cribriform plate of ethmoid borIe 
32 5uperiOl" nasal concha 

} ethmoidal foramen 

Fo, forth" d ... iI, of ... boOM of tho o,bit ,~ p . . .. 52-57. I 
and of the nose pages 52 and 58-6 1. 
In B the crist;, galll (48) Is large and the frontal sinus (49) has 
extended into It . 

Skull . ---.. 29 

o Fractures of the zygomatic complex or maxilla 
can cause blood to collect in the maxillary 
sinus giving rise to a fluid level appearance in 
an occipitomental radiograph. as shown above 

33 Spheno-ethmoid;,1 recess 
34 Sphenoidal sinus 
35 Superior meatus 
36 Middle nasal condl;, 
37 Sphenopalatine for;,men 
38 Perpendicul;,r plate of palatine bone 
39 Medi;,1 pterygoid plate 
40 Horizontal plate of palatine bone 
41 Palatine process of maxilla 
42 Incisive canal 
43 Inferior meatus and medl;,1 wall of maxilla 
44 Inferior nasal conch;, 
45 Maxillary hi;,tus 
46 Uncinate process of ethmoid bone 
47 Middle me;,tus 
48 Crista galli 
49 Front;,1 sinus 
50 Nasal bone 
51 Conch;,1 crest of perpendicul;,r pl;,te of palatine bone 
52 Conchal crest of maxilla 
53 Nasolaaimal canal 
54 Aperture of sphenoidal sinus into spheno-ethmoid;,1 recess 
55 Aperture of posterior ethmold;,1 air cell into superior meatus 
56 Base of middle nasal conch;, 
57 Eth~oidal process } of inferior nasal conch;, 
58 Lacflmal process 
59 DeKending process of lactim;,1 bone 
60 semilunar hl;,tus 
61 Ethmoidal bulla 
62 Apertures of middle ethmoidal air cells 
63 Frontonasal duct 
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Bones of the skull 

, 
23 

21 
22 

Mandible 

21 

o fro m the front 

o from the left a nd above 

e inner aspect right ra mus 

The main features of the mandible are 
the body (9) with the lower teeth 
the ramus (19) passing upwards, with the 
mandibular foramen (C15) on ih medial 
side 
the coronoid process (4) at th@ upper 
(Interior end of the ramus (19) 
t he condylar process (condyle) comprising 
the head (1) and neck (2) at the upper 
posterior end of the ramus (19) 
the angle (7) at the lower posterior end of 
the ramus (19) 



e from above o from the left 

The mandible is the bone of the lower jaw, bearing the 
lower teeth and forming the temporomandibular joints 
with the temporal bones. In mandible A and B, 26 the 
third molar teeth are unerupted. In mandible C, 0, E and 
F the third molar teeth are present. 

1 Head 1 
2 Ne<k forming condylar 
3 Pterygoid fovea pro<ess 
4 Coronoid pro<ess 
5 Anterior border of ramus and 

coronoid notch 
6 Oblique line 
1 Angle 
8 Alveolar part 
• Body 

10 Mental foramen 
11 Mental tubercle 
12 Mental protuberance 
13 Base 
14 Posterior border of ramus 
15 Mandibular foramen 
16 lingula 
17 Mylohyoid groove 
18 Mandibular notch 
19 Ramus 
20 Inferior border of ramus 
21 Mylohyoid line 
22 Submandibular fossa 
23 Sublingual fossa 
24 Digastric fossa 
25 Superior and infer ior mental spines 
26 Unerupted third molar toot h 

Bones of the skull 31 

In E and F compact bone has been removed to expose 
the underlying cancellous bone and canal in which a 
yellow marker has been placed to indicate the course of 
the inferior alveolar nerve which enters the mandibular 
foramen (15) and exits the mental foramen (10) as the 
mental nerve. 

o from the left, behind and below 
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Skull and skull bone articulations 

e The inferior dental nerve (lDN) 
passes adjacent to the roots of the 
lower molar in variable patterns. In 
extreme cases it may pass through 
the roots of the tooth itself as 
shown here in the radiograph and 
extracted tooth specimen (arrow) 

o The most commonly presenting fracture 
of the mandible is that of the condyle, 
followed by those of the body_ However, 
there are often combinations of fractures 
such as the guardsman fracture of the 
symphysis and bilateral condyles 



Bones of the skull 

o This oblique lateral radiograph demonstrates a displaced fracture in the region 
of the angle of the mandible. It involves both last standing molars 

33 



34 Skull and skull bone articulations 

Mandible muscle attachments and age changes 

o from the front 

I 
o from the left and above 



In C the yellow marke r indicates where the lingual 
nerve lies in contact with the periosteum-below and 
behind the third molar tooth (here unerupted). The side 
view of the edentulous (toothless) mandible in old age 
(0) should be compared with Band C. Note that the 
angle between the ramus and the body has become 
more obtuse, and that alveolar bone has become 
resorbed so that the mental foramen comes to lie 
nea rer the upper surface of the edentulous body. 

1 Capsule of temporomandibular Joint 
2 Temporalis 
) Masseter 

7 Depressor anguli or is 
8 Platysma 
9 Mentalis 

10 Medial pterygoid 

Bones of the skull 3S 

The attachment of the buccinator muscle (5, to the alveolar bone 
opposite the molar teeth-the third molar is here unerupted) 
extends back to the pterygomandibular raphe (1 1). 

The attachment of the temporal is tendon (2) e~tends from the 
lowen part of the mandibular notch, over the coronoid process, 
and down the front of the ramus almost as far as the third molar 
tooth (here unerupted). 

12 Mylohyoid 
13 Anterior belly of digastric 
14 Geniohyoid 
15 Genioglossus 4 Lateral pterygoid 

5 Buccinator 
6 Depressor labii inferioris 

11 Pterygomandibular raphe and 
super ior constrictor of pharyn~ 

16 Sphenomandibular ligament 
17 Stylomandibular ligament 

8 medial aspect of right body 
and ramus 

e mandible in old age, f rom 
the right 



Skull and skull bone articulations 

Frontal bone 

o external surface, 
from the front 

o from below 

• from below 

CD from the left 

The frontal bone is at the top and froot of the 
skull. formiog the forehead aod (ootaioing 
the frontal sinuses. 

In the specimen shown in C, the orbital 
parts (12) have become joined together 
at the back of the ethmoidal notch 
(817). In F the midline frontal (metopic) 
suture (25) has persisted. 



1 Squamous part 
2 Parietal margin 
3 Frontal tuberosity 
4 Zygomatic process 
5 Supra-orb ita l margin 
6 Supra-orb ltal fOfamen 
1 Superciliary arch 
8 Position of frontal notch or foramen 
9 Glabella 

10 Na~ 1 part 
1 1 Na~1 spine 
12 Orbita l part 
13 f ossa for lacrimal gland 

The main features of the frontal bone Ire 

14 Trochlear fovea (tubercle in C) 
15 Anterior ethmoidal foramen 
16 Posterior ethmoidal foramen 
11 Ethmoidal notch 
18 frontal sinus 
19 Roof of ethmoidal air cells 
20 Superior temporal line 
21 Inferior temporal line 
22 Temporal surface 
23 frontal aest 
24 Foramen caecum 
25 frontal (metopic) suture 

the squamous part (1) curving upwards and backwards above 
the nose and orbiU 

• the orbital parts (12) passing backwards as the roofs of the orbiU 
• the nasal part (10) with the nasal spine (11) passing downwards. 

In the Intact skull, the ethmoidal notch (817) is filled by the cribriform 
plate of the ethmoid bone and crista galli (page 24, A7 and 9; page 
38, A2 and 3). 

o internal surface. from above and behind 

Bones of the skull 

I 

25 

o external surface. 
from the front 
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38 Skull and skull bone articulations 

Ethmoid bone 

o from above o from below 

e from the front E) from behind 

o from the left o from the left. below and behind 



Bones of the skull 

The specimen in F has been tilted obliquely upwards to show how the (left) 
ethmoidal bulla (F13) is overlapped by the middle nasal concha (F10). 

The ethmoid bone is in the centre of the skull between the orbits, containing the ethmoidal 
sinuses and forming parts of the nasal and orbital cavities. 

The main features of the ethmoid bone lire 
the perpendicular plate (8, C. D and F, 9) w ith the crista galli (A and C. 3) at the upper end 
the cribriform plate (Ao C and D. 2) on each side at right angles to the perpendicular plate 
the ethmoidal labyrinth (sinus, A and C. 1) on each side hanging down from the outer 
edge of the cribriform plate 
superior and middle nasal corn:hae (C and D, 12 and 10) on the medial side of each 
labyrinth 

The crista galli and cribriform plates tAl and 2) form the central part of the floor of the 
anterior cranial fossa (page 24, A7 and 9). 

The perpendicular plate forms part of the bony nasal septum (page 27. 27). 

The superior and middle nasal conchae (C and D. 12 and 10) project from the medial wall of 
the ethmoidal labyrinth as part of the lateral wall of the nasal cavity (page 28. 832 and 36). 
(The inferior nasal corn:ha is a separate bone, not part of the ethmoid: page 28, 844 and 
page 47, G and H.) 

The lateral wall of the ethmoidal labyrinth is the orbital plate (A and E, 8), forming part of 
the medial wall of the orbit (page 28, All and page 57, D and E, 20). This orbital plate is 
paper·thin and hence often called the lamina papyracea; the outlines of ethmoidal air cells 
are usually visible through it (as In E8). 

The ethmoidal txJlla (F t 3, a bulging air cell) is under COV1!r of the middle nasal concha (FlO). 
When this cootha is removed (as in page 28, DJ a groove is SE'en between the bulla and the 
urn:inate process of the ethmoid (FlO and 11). This groove. lined by mucous membrane in the 
intact nasal cavity. Is the SE'mliunar hiatus (page 28.060, between 61 and 46. and page 142. 
B12, between 11 and 14). 

1 Ethmoidal labyrinth and air cells 
2 Cribriform plate 
3 Crista galli 
4 Ala of crista galli 
s Slit for anterior ethmoidal nerve and vessels 
6 Groove for anterior ethmoidal nerve and vessels 
7 Groove for posterior ethmoidal nerve and vessels 
8 Orbital plate 
9 Perpendicular plate 

10 Middle nasal concha 
11 Uncinate process 
12 Superior nasal concha 
13 Ethmoidal bulla 
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40 Skull and skull bone articulations 

Sphenoid bone 

o from the front 

o from behind 

e from above 
and behind 

The sphenoid bone is in the middle of 
the base of the skull, extending to each 
side ilnd containing the pituitary lema 
and the sphenoidal sinus@s. 

, Lesser ..... ing 
2 Superior orbital fissure 
3 Orbital surface ) 
4 Temporal surface 
5 Infratemporal of, greater 
6 Spine wing (fest 
7 Maxillary surface 
8 Pterygoid process 
9 lateral pterygoid plate 

10 Pterygoid notch 
11 Medial pterygoid plate 
12 Groove of pterygoid hamulus 
13 Pterygoid hamulus 
14 Body 
15 efen 
16 Rostrum 
17 Vaginal process 
18 Pterygoid canal 
19 Foramen ralundum 
20 Concha 
21 Aperture of sphenoidal sinus 
22 Frontal margin 
23 Zygomatic margin 
24 Parietal margin 
25 Anterior clinoid process 
26 Posterior clinoid process 
27 Dorsum sellae 
28 Carotid groove 
29 Lingula 
30 S<aphoid fossa 
31 Cerebral surface of greater wing 
32 Squamous margin 
33 Groove for auditory tube 
34 Optic canal 
35 Jugum 
36 Prechiasmatic groove 
37 Tuberculum sellae 
38 Pituitary fossa (sella turcica) 
39 Foramen ovale 
40 Foramen spinosum 
41 Ala 
42 Posterior border 
43 Groove for nasopalatine 

nerve and vessels 



CD from below 

Vomer 

The VOInfl' is in the midline of the base of the skull, 
forming the posterior part of the nasal septum. 

o from the left 

fa from behind 

Bones of the skull 

o from the right 

The main featul'fl of the sphenoid bone are: 
the body (A 14) containing the two sphenoidal air sinuses with their 
apertures anteriorly (A21 ) 
the pituitary fossa {( and E, 38) Indenting the upper surface of the body 
the lesser wing (I) on each side passing laterally with the optk canal 
between its roots «(34) 
the greater wing (Al; B31) on each side passing laterally below the 
Il!S5er wing, with the superior orbital f issure (A and B, 2) between the 
lesser and greater wings, and the foramina rotundum. ovale and 
spinosum within the greater wing 
the pterygoid process (AS) on each side passing downwards to divide 
Into the medial and lateral pterygoid plates (A and B, 9 and 11) 

The posterior part of the body which Joins the occipital bone at the 
spheno-occipital synchondrosis (page 65) is commonly known CIS the 
basisphenoid (B14 and the lower 14 in D). 

The main features of the vomer are the alae (41) which project laterally at 
the upper margin. 



Skull and skull bone articulations 

Occipital bone 



Bones of the skull 

o external surface. from below 

o internal surface 

G external surface, from the right and below 

1 Elrterna! occipita l protuberance 
2 Supreme nucha! line 
3 Superior nuchal!ine 
4 Inferior nuchal!ine 
5 Elrternal occipital crest 
6 Squamous part 
7 Lateral part 
8 Condylar fossa 
9 Condylar tanal 

10 Jugular process 
11 Hypoglossal canal 
12 Condyle 
13 Foramen magnum 
14 Basilar part 

15 Pharyngeal tubercle 
16 Lambdoid margin 
17 Cerebral fana 
18 Groove for transverse sinus 
19 Cerebellar fossa 
20 Lateral angle 
21 Mastoid margin 
22 Groove for sigmoid sinus 
2] Jugular notch 
24 Jugular tubercle 
25 Groove for inferior petrosal sinus 
26 Internal occipital crest 
27 Internal occipital protuberance 
28 Groove for superior sagittal sinus 

The ocdpital bone is at the back of t he base of 
the skull, containing the foramen magnum and 
bearing the condyles for the atlanto·occlphal 
joints by which the skull is attached to the 
vertebral column. 

The main features of the occipital bone are: 
the foramen magnum (13) in the lo ..... er part 
the squamous part (6) curving up ..... ards and 
back ..... ards behind the foramen magnum 
the lateral parts (7), ..... lth condyles on the 
lo ..... er surfaces (A and C. 12) 

• the basilar part (A and S, 14) in front of the 
foramen magnum 

The anter ior end of the basi lar part (814) 
which Joins the sphenoid bone at the spheno
occipital synchondrosis (page 65) is commonly 
kno ..... n as the basi -occiput (compare ..... ith the 
basis.phenoiei-see the note on page 41). 

The hypoglossal canal (A and C. 11) passes 
approximately above the middle of the 
occipital condyle (A 12), but is only seen when 
viewed from the side (as In C, 11). The 
hypoglossal nerve runs through it. 

The condylar canal (A9), which is not al ..... ays 
present, opens behind the occipital condyle. 
An emissary vein passes through it connecting 
the sigmoid sinus (inside the skull) to veins in 
the suboccipital region (outside the skull). 
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44 Skull and skull bone articulations 

Maxilla left 



0 from the front 
The maxilla forms 

0 from the lateral side half of t he upper 
jaw, bearing the 

J 
G from the medial side upper teet h of one 

side and containing 

e from behind 
the maxillary sinus. 

0 from above 

0 from below 

In 0 and F.16 the third molar tooth is unerupted. 

, frontal pfo<ess 20 Infer ior meatus , Infra-orbital margin 21 Nasal <rest , Infra-orbital foramen " Incisive tilna) 

• Zygomatic process " Palatine prOCI!1S 
5 Anterior surface ,. Greater palatine groove 
6 Canine fossa 25 Maxillary hiatus and sinus 
7 Canine eminence 26 Infra-orbital groove 
8 Alveolar pro<ess 27 Infra-orbital canal 
9 Indsive fossa 28 Palatine grooves and 

" Anterior n(lsal spine spines 

" Nasal notch 29 lateral suria"" and 

" Lacrimal groove vascular foramen 

" Anterior lacrimal crest " Internal 5urface and ,. Orbital surface ethmoidal groove 

" Infratemporal surface " Lacrimal groove 

" Tuberosity (over unerupted " Posterior lacrimal crest 
third molar tooth) " Orbital surface 

" Ethmoidal crest ,. Lacrimal hamulus 

" Middle meatus " Nasal surface 

" Conchal (fest " Descending process 

The main features of the maxilla are: 
t he ma. illary sinus with the hiatus in the medial w all «(25) 
the alveolar process (A-D, 8) at t he lower margin with the 
uppt'r teeth 
the frontal process (A- D, 1) passing upwards 
the palatine process (C--f, 23) passing medially 
the :tygomatic process (A, B. D and F. 4) passing laterally 

In the intact skull, the two ma.illae unite wi th one another below 
the nasal notch (A 11), but t he frontal processes (AI) are separa ted 
from one another by the two nasal bones (page 2. 33) 

The palatine process (F23) articulates at the back with the 
horizontal pla te o f t he palat ine bone (page 46, F1S), They both 
articulate with their fellows of the opposi te side to form the hard 
palate (page 16. A2 and 6). 

For articula t ions forming the lateral w all of the nasal cavity. see 
pages 5S-59. 

The main features of the nasal bone are: 
• the smooth lateral surface (G29) 
• t he ethmoidal groove (H30) on the internal surface 

The main features of the lacrimal bone are: 
the orb ita l (lateral) surface with the lacrimal groove (J3 1) 
at the front 

• the descending process (K36) pointing downwards 

Bones of the skull 

Nasal bone left 

e from the lateral side 

o from the medial side 

Lacrimal bone left 

" K 

o from the lateral side 

o from the medial side 

45 

The nasal bone 
forms with its 
fellow the bridge 
of t he nose 

The lacrimal 
bone is at the 
f ron t of the 
medial wall o f 
the orbit 

o The apices of the maxillary molars are closely 
related to the maxillary sinus. Fractured roots of 
these teeth may become dislodged into the antrum 
during extraction 



46 Skull a nd skull bone articulat ions 

Palatine bone left 

o from the medial side 

o from the lateral side 

e from the front 

C!) from behind 

o from above 

o from below 

1 Orbital process 
2 Sphenopalatine notdl 
] Sphenoidal process 
4 Ethmoidal crest 
5 Perpendicular plate, nasal surface 
6 Conchal {feU 
7 Ma~illary process 
8 Horizontal plate 
9 Pyramidal procen 

10 Perpendicular plate. maxillary surface 
l' Greater palatine groove 
12 Perpendicular plate 
13 Nasal crest 
14 Horizontal plate. nasal surfil<e 
15 Horizontal plale, palatal surface 
16 les5er palatine canals 
11 Posterior nasal canals 
18 AllteriOl" end 
19 lacrimal process 
20 Medial surface 
21 Ethmoidal process 
22 Posterior end 
21 Maxillary process 
24 lateral surfiKe 

The plIlat;rH! bone is at the back of 
the laterilll wall of the "'"'" cavity 
ilnd forms part of the roof of the 
mouth (hard palate). 



Inferior nasal concha left 

The mal fl fea tures of the palatine bone are: 
the perpendicular plate (A and C, 5; 810), the largest part of the bone 

• the orbital and sphenoidal processe! (A- D, 1 and 3) at the upper end 
of the perpefldlcular plate, with the sphenopalatine flotch in between (A-D, 2) 
the horizontal plate (C and D, 8) passing medially at the lower end of the 
perpendicular plate 
the maxillary process (A and 8, 7) passing forwards at the lower end of the 
perpendicular plate 
the pyramidal process (A, 8 and D-F, 9) passing backwards at the lower end of 
the perpendicular plate 

The upper surface of the orbital process of the palatine bone (EI) forms the mO'lt 
posterior part of the flOOf of the orbit (page 28, A 18). 

The sphenopalatine notch (A2), at the upper end of the perpendicular plate (AS) 
betweefl the OI'bital and sphenoidal processes (Aland 3), is converted into the 
sphenopalatine foramen (in the lateral wall of the nasal cavity) by articulation 
with the body of the sphenoid bone (page 68, 86). 

For articulations forming the lateral wall of the fl~ _ pages 58-59, 
and the floor of the orbit, pages 56-57. 

The main features of the inferior naSill COnchii are: 
the convex medial surface (G20) with a sharp posterior end (G22) 
the lacrimal and ethmoidal processes (G19 and 21), passing upwards 

• the maxillary process (H and J, 23) passing downwards on the 
lateral side 

The anterior and posterior ends of the lateral surface (H18 and 22) articulate with 
the comhal crests of the maxilla and palatine bone, respectively (page 44, C17 and 
page 46, A6). 

, 

Bones of the skull 

CD from the media l side 

., fro m the late ra l side 

• from the front 

The inferior nasal concha is in 
the lower part of the lateral 
wall of the nasal cavity. 



48 Skull and skull bone articulations 

Temporal bone right 



from the lateral side 

from the medial side 

from above 

from below 

from the front 

from behind 

The temporal bone is at the side and 
base of the skull, containing the ear 
and making the temporomandibular 
joint with the mandible. 

o 
o 
G 
G 
o 
o 
e from the medial side and above 

, Parietal margin " ~fOove for inferior petrosal , Sphenoidal margin sinus , Temporal surface of ~uamous part " Apex of petrOllS sinus 

• Groove for middle temporal artery " Superior margin of petrous 
5 Zygomatic protess part ilnd groove for superior 

• Articular tubercle petrosal sinus 
7 Mandibular fossa " Tegmen tympani 
8 Postglenoid tubercle " Petrosquamous fissure 
9 Squamotympilnk fissure (upper part) ,. hternal acoustic meatus " Hiatus and groove for lesser 

" Tympanic part petrosal nerve 

" Sheath of styloid pnx~~ ]5 Hiatu~ and groove for greater 

" Styloid process petrosal nerve 

" Suprameatal pit and spine " Anterior surface of petrous 
(suprameatal triangle) p.rt 

" Tympanomastoid fissure " Trigeminal impression ,. Mastoid process " Occipital groove 

" Occipital margin " Mastoid notch ,. Parietal notch •• Stylomastoid foramen 

" Groove for parietal branches of ., Petrosquamous fissure 
middle meningeal vessels (lower part) ,. Cerebral surface of squamous part 42 Petrotympanic fissure 

21 Groove for sigmoid sinus " Inferior surface of petrous part 
22 Mastoid foramen 44 Carotid canal 

" Posterior surface of petrous part 4S Tympanic canaliculus 
24 External opening of aqueduct of .. Intrajugular proc~s 

vestibule 47 Jugular fossa 
25 Subarcuate fO$sa 48 Mastoid canaliculus 

" Arcuate eminence 49 Semicanal for tensor tympani 
27 Internal acoustic meatus 5. Semicanal for auditory tube 
28 External opening of cochlear 51 Groove for petrosquamous 

canaliculus in jugular notch sinu~ 

Bones of the skull 49 

The main featurt'$ of t he temporal bone art': 
• the petrous pan to,; 043) including the mastoid 

process (A and f, 16) 
t he squamous part (A and F, 3) passing upwards 
but including the mandibular fossa (A and D, 7) 
facing downwards and the zygomatic process 
(A and D, S) passing forwards 
the styloid process (A and F, 13) passing 
downwards and forwards 
the tympank part (A 11) surrounding the e)Cternal 
acoustk meatus (A 10) opening laterally 
the internal acoustic meatus (827) in the petrous 
part opening medially 

The suprameatal triangle (A 14) overl ies the mastoid 
antrum (page 164, FSO) which lies medially about 
1.25 cm from the surface. 

The mastoid foramen (F22, above and behind the 
mastoid process, F16) t ransmits an emissary vein f rom 
the sigmoid sinus to the posterior aur icular or 
occip ital vein. 

The mastoid canaliculus (048, in the lateral part of 
t he jugular fO$sa, 047) t ransmits the auricular branch 
of the vagus nerve. 

The arcuate eminence (826) in the petrous part 
overlies the anterior semicircular canal. 

In G t he petrosquamous f issure (51) has remained 
open, so forming a groove for the petrosquamous 
sinus. The fissure is normally almost closed, as in 833. 
The sinus is present in fetal life but usually d isappears 
in the adult; if it persists it may re<:eive small veins 
f rom the tympanic cavity and fo rm a venous 
communication betw een the inside and the outside of 
t he skull. 

For further details of the temporal bone and ear see 
pages 164-167. 



50 Skull and skull bone articulations 

Parietal bone right 



o external surface 

o internal surface 

The parietal bone is at the side and top of the skull 

1 Occipital (posterosuperior) angle 
2 Sagittal (superior) margin 
1 Frontal (anterosuperior) angle 
4 Frontal (anterior) margin 
5 Sphenoidal (antero-inferior) angle 
6 Squamous (inferior) margin 
7 Mastoid (postero-inferior) angle 
8 Occipital (posterior) margin 
9 Inferior temporal line 

10 Superior temporal line 
11 Parietal tuberosity 
12 Parietal foramen 
11 Groove for part of superior sagittal sinus 
14 Groove for sigmoid sinus at mastoid angle 
15 Grooves for middle meningeal vessels 
16 Frontal process 
17 Temporal margin 
18 Temporal process 
19 Lateral surface 
20 Ma~illary margin 
21 Zygomaticofacial foramen 
22 Orbital margin 
23 Orbital surface 
24 Zygomaticofacial foramen 
25 Temporal surface 
26 Zygomaticotemporal foramen 
27 Sphenoidal margin 
28 Marginal tubercle 

Bones of the skull 

The main feat ures of t he parietal bone are: 
the conve~ external surface (A) 

51 

• the concave internal surface with grooves for the middle 
meningeal vessels (8 15) passing upwards and backwards, and 
the groove for the sigmoid sinus (8 14) at the mastoid (postero
inferior) angle 

To assist in orientation of the parietal bone, note that grooves for 
the middle meningeal vessels run upwards and backwards (81 S), 
and that the groove for a small part of the sigmoid sinus is at the 
mastoid (portera-Inferior) angle (814). 

The main features of the l)'gomat ic bone are: 
• the slightly convex lateral surface «(19) 

the smoothly curved orbital margin ((22) and orbital surface 
(023) 
the frontal process (C and 0, 16) passing upwards 
the temporal process (C and 0, 18) passing backwards 

Official nomenclature does not recognise the margins of the 
zygomatic bone «(17 and 22) but they are helpful terms for 
orientation. 

The marginal tubercle (Whitnall's tubercle, 028) lies Just inside the 
orbital margin below the frontozygomatic suture (in the intact 
skull), and it can often be felt with the fingertip even if not readily 
visible. It receives the attachment of the lateral palpebral raphe 
(from orbicularis oculi) and the lateral palpebral ligament. 

Zygomatic bone left 

e lateral surface 

e from the medial side 

o from the front 

o f rom behind 

The zygomatic bone is at the front and side of 
the skull, forming the prominence of the Cheek. 



52 Skull and skull bone articulations 

Skull bone articulations Facial skeleton 



Skull bone articulations 

Orbital and anterior nasal apertures 

" 0 the frontal. nasal and zygomatic bones and the maxillae. from the front. 
separated and articulated 

Because of the irregular nature of the bone margins that take part in skull sutures. close 
and precise re-articulation of bones is not usually possible. but the illustrations on pages 
52- 73 indicate the way that individual skull bones become assembled together to form 
the complete skull. 

1 Nasal part ) 
2 Nasal spln~ . of frontal bone 
3 Supra-orbital margin 
4 Zygomatic process 
5 Frontal process f 
6 Orbital surface of rygomatic bone 
7 Orbital margin 
8 Infra-orbital margin 
9 Zygomatic process 

10 Alveolar process of maxilla 
11 Anterior n;llsal spine 
12 Nasal notch 
13 Front;lll process 
14 N;lIsal bone 

The orbital aperture (aditus of the orbit) is bounded 
above by the supra-orbital margin of the frontal 
bone (3), laterally by the zygomatic bone (7) and the 
zygomatic process of the frontal bone (4), below by 
the zygomati<: bone (7) and the infra-orbital margin 
of the maxilla (8), and medially by the frontal bone 
(l) and the anterior lacrimal crest of the orbital 
process of the max-ilia (13). 

The anteror nasal (piriform' aperture Is bounded 
10000gely by thE' nasal notches of the maxillae (12), with 
the lower margins of the nasal bonE'S above (14). 
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S4 Skull and skull bone articulations 

Orbit roof and lateral wall of the left orbit 

Roof, walls and floor of the orbit: " 0 e e 0 
Red: roof 
Blue: lateral wall 

, Orbital part of frontal bone 
2 Lesser wing 
3 Optic canal 
4 Superior orbital fissure 
5 Greater wing 
6 Frontal margin of greater wing 

Green: floor 
Yellow: medial wall 

7 Lesser wing of sphenoid bone 
8 lateral wall of body 
9 Pterygoid process 

10 Foramen rotundum 
11 Superior orbital fissure 
12 Orbital surface of greater wing 
13 Zygomatic margin 
14 Orbital surface ) 
15 Front~1 process of zygomatic bone 
16 Marginal tubercle 
17 Orbital margin 
18 Infr~.orbital margin ) of maxilla 
19 Orbital surface 
20 Inferior orbital fi"ure 

" the left orbit. from the front, left and above (as in page 28, A) 

o G parts of the frontal and sphenoid bones. from below, separated 
and articu1ated, forming the roof of the orbit 



Skull bone articulations 

G 0 part of the sphenoid bone and the zygomatic bone, from the front (with the maxilla in E), 
separated and articulated, forming the lateral wall of the orbit 

The roof of the orbit is formed mainly by the orbital part of the 
frontal bone (B and C. I), with the lesser wing of the sphenoid 
bone (2) In the most posterior part. (The greater wing, B5, forms 
part of the lateral wall of the orbit.) 

The latNal WillI of the orbit is formed by the orbital surfaces of 
the greater wing of the sphenoid (12) and the zygomatk bone 
(14). (The zygomatic bone also forms part of the floor of the orbit, 
with the ma~illa-see ne~t page.) 

o the left orbit, from the front, left and 
above, with individual bones coloured 

1 Frontal bone 
2 Sphenoid bone 
3 Temporal bone 
4 Mandible 
S Zygomatic bone 
6 Ma~illa 
7 Nasal bone 
B Lacrimal bone 
9 Ethmoid bone 

10 Palatine bone 
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56 Skull and skull bone articulations 

Orbit floor and medial wall of the left orbit 

o 0 • the left maxilla and the zygomatic and 
palatine bone from above and in front. separated and 
articulated, forming the floor of the orbit 

In A and B the orbital process of the palatine bone (10) 
remains adherent to the maxilla; the whole palatine 
bone is shown in C. The sphenoid bone. part of whose 
body forms the most posterior part of the medial wall, 
is not shown here (see page 28, A22). 

1 Orbital surface ) 
2 Infra-orbital groove 
] Zygomatic process of maxilla 
4 Lacrimal groove 
5 Frontal process 
6 Orbital surface I 
7 Orbital margin of zygomatic bone 
8 Frontal process 
9 Sphenoidal protess I 

10 Orbit al process of palatine bone 
11 Pyramidal pfO(e5S 

OOG 
Green: floor of orbit 



e ., the left maxilla and the lacrimal bone 
and the ethmoid bone. from the left. separated 
and articulated, forming the medial wall of the 
orbit 

12 Frontal process ) 
13 Anterior lacrimal crest of muilia 
14 Lacrimal groove 
1S Orbital surface 
16 lacrimal groove ) 
17 Posterior lacrimal crest of lacr imal bone 
18 Orbital surface 
19 lacrimal hamulus 
20 Orbital plate of ethmoid bone 
21 NaloOlacrimal canal 
22 Fossa for lacrimal sac 

GO 
Yellow: medial wall of orbit 

Skull bone articulations 

The floor of r~ orbit is formed by the orbital surface 
of the maxilla (I) and zygomatic bone (6), with the 
orbital procest of the palatine bone (10) in Ihe most 
posterior part. 

The upper opening of the nasolacrimal canal (E2l), 
formed by the ma~illa and lacrimal bones, is at the 
front of the junction between the floor and lateral 
wall of the orbit (see also pages 000 and 000). 
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58 Skull and skull bone articulations 

Nasal cavity right roof, floor and lateral wall 



o the right half of the nasal cavity, in the intact skull 
(as in page 28, B) 

o the right maxilla, the lacrimal. ethmoid and 
palatine bones and the inferior nasal concha, from 
the left 

ct the right maxilla with the lacrimal and palatine 
bones and the inferior nasal concha articulated 

G 0 The ethmoid bone and the right inferior nasal 
concha, separated and articulated 

The white lines in B indicate which parts of the palatine 
bone and inferior nasal concha overlap and articulate 
with one another and with the maxilla, as shown in C. 
In E the uncinate process of the ethmoid bone (15) 
articulates with the ethmoidal process of the inferior 
concha (21). 

1 superior ) 
2 Middle nasal concha 
1 Inferior 
4 Spheno-ethmoidal recess 
S Sphenopalatine foramen 
6 Perpendicular pililte of palatine bone 
7 Maxilililry hiatus 
8 frontal process ) 
9 Et hmoidal crest of maxilla 

10 Conchal crest 
11 lacrimal groove 
12 Descending process of lacr imal bone 
13 l eft ethmoidal labyrinth ) 
14 Right ethmoidal bulla of ethmoid bone 
1S Right uncinate process 
16 Orbital process ) 
17 Ethmoidal crest of palat ine bone 
18 Conchal crest 
19 Maxillary process 
20 Posterior end ) 
21 Et h'!l0idal process of inferior concha 
22 l acrImal process 
23 Anterior end 
24 Palatine process of maxi lla 
2S Hori~onta l plate of palatine bone 

Skull bone articu lations 59 

When art iculated. the four bones arranged around the maxilla in 
8 (lacrimal. ethmoid and palat ine bones and the inferior nasal 
concha) reduce the size of the maxillary hiatus (87) t o the $i ~e 
shown in A7 or smaller. In life the size is further redtJ<ed by 
mucous membrane (as in page 142. C2 1). 

In 8 and 0 the ethmoid bone has been tilted upwards to show the 
right ethmoidal bulla (14) and uncinate process (1 S). These bony 
features are not seen in A because they are under cover of the 
middle nasal concha (2); they are shown on page 28.061 and 46. 
respectively. after removal of the concha. 

The roof of each half of the nasal cavity is formed centrally by the 
cribr iform plate of the ethmoid bone (page 26, 28). with anteriorly 
t he nasal bone and the nasal spine of t he front al bone (page 52. 
Al and 14). and posteriorly t he body of the sphenoid bone 
overlapped by t he ala of the vomer and the sphenoidal process of 
t he palatine bone (page 70, 82 and 11). 

The floor is formed by the palatine process of the maxilla and the 
hori~onta ' plate of the palatine bone «(24 and 25). 

The medial wall is t he nasal septum, whose bony part consists of 
the perpendicular plate of the ethmoid bone and the vomer (page 
26, 27 and 26), wit h the nasal crests of the maxilla (page 44. 021) 
and palatine bone (page 46. C13) at the very base. and (in front) 
the septal cartilage (page 140, Al2). 

The lateral wall consists of the medial surface of the maxilla with 
the large maxillary hiatus (87) being reduced in si ~e by the 
overlapping of the lacrimal and ethmoid bones (above). the 
palatine bone (behind) and the inferior nasal concha (below) (as 
indicated In 8, C and D-see also pages 60 and 61). 

In A the left frontal sinus (unlabelled) is large and extends 
backwards at its lower end into the crista galiL 

J 



60 Skull and skull bone articulations 

Nasal cavity maxillary hiatus and nasolacrimal canal 



Skull bone articulations 

o 0 the left max illa, lacrimal and palatine bones. and the inferior nasa l 
concha, separated and articulated 

• the right maxilla. lacrimal bone and inferior nasal concha, separated 

G the right maxilla. lacrimal bone and inferior concha articulated 

o the right maxilla and lacrimal bone articulated 

In A much of the lateral wall and orbital surface of the maxilla have been 
removed. so that the hiatus can be viewed from the lateral side. In B the 
hiatus seen in A is shown to be partly filled in by the descending process of 
the lacrimal bone at the upper anterior corner (3). the maxillary process of 
the inferior nasal concha below (6), and the maxillary process and 
perpendicular plate of the palatine bone behind (5 and 4). (The ethmoid 
bone which covers much of the upper part of the hiatus is not shown.) 

In C- E the conversion of the nasolacrimal groove of the maxilla (10) into the 
nasolacrimal canal is illustrated by its articulation with the lacrimal bone and 
inferior nasal concha (8 and 12). 

1 l.acriffiilll groove of maxilla 
2 LKrimal ,groove ) of lacrimal bone 
1 Descending process 
4 Per~ndkular Plate ) of palatine bone 
5 Ma~ l lIary process 
6 Ma~i llary process of inferior nasal concha 
1 Nasal sU~a(e ) of Ia<rlmal bone 
8 Descending prexess 
9 frontal prexess I 

10 lacr imal groove of ma~ illa 
11 Conchal crest 
12 lauimal prexess of inferior nasal concha 

Note that A and B show bones of the left side, with a large hole 
cut in the lateral wall of the maxilla, so that when articulated in B 
the lateral sides of the lacrimal and palatine bones and the 
Inferior nasal concha can be seen partly filling the ma~illary hiatus 
(the gap in the medial wall of the maxilla), In C- E the bones are 
those of the right side, showing their medial surfaces, 

61 



62 Skull and skull bone articulations 

Base of the skull anterior cranial fossa 



o the frontal. ethmoid and sphenoid bones, from 
above and behind. with the frontal bone tilted 
forwards 

o the bones articulated 

In A the frontal bone has been tilted forwards to show 
the orbital (lower) surface of the orbital part (1), whose 
medial edge (2) forms the roof of the ethmoidal 
labyrinth (6). With the bones articulated in B, the 
cerebral (upper) surface of the orbital part is seen. 

1 Orbital part of frontal bone 
2 Roof of et hmoidal air cells 
3 Ethmoidal notch 
4 Crista gaUl 
s Cr ibriform plate of ethmoid bone 
.. Ethmoidal labyrinth and air ce lls 
7 Jugum of sphenoid bone 
8 l esser wing of sphenoid bone 

Skull bone articu latio ns 63 

The ilnterior cranial (oua is formed by the orbital parts of the 
frontal bone (1). the crista galli and cr ibriform plates of the 
ethmoid bone (4 and 5), and the Jugum and lesser wings of the 
sphenoid bone (7 and 8). 

For the contents of the anterior cranial fosia see page 189. 

The medial part of the orbital part of the frontal bone (2) forms 
the roof of the ethmoidal air cells (6), while the anterior wall of 
the body of the sphenoid completes the posterior wall of the 
ethmoidal labyrinth. 



64 Skull and skull bone articulations 

Base of the skull middle and posterior cranial fossae 



o 0 the sphenoid, left temporal and occipital 
bones, from above, separated and articulated 

The posterior angle of the greater wi ng of the sphenoid, 
containing the foramen spinosum (5), fits into the angle 
between the squamous and petrous parts of the temporal 
bone (6 and 7). 

1 Body ) 
2 Lesser wing 
3 Greater wing of sphenoid bone 
4 Foramen ovale 
S Foramen spinosum 
6 Squamous part of temporal bone 
7 ApeK ) 
8 Groove for sigmoid sinus of petrous part of temporal bone 
9 Occipital margin 

10 Basilar part ) 
11 Lateral part 
12 Jugular notch of occipital bone 
13 Groove for sigmoid sinus 
14 Mastoid margin 
15 foramen lacerum 
16 Sphenopetrosal synchondrosis 
17 Spheno-occipital synchondrosis 
18 Petro-occipital suture and groove for inferior petrosal sinus 
19 Jugular foramen 
20 Occipitomastoid suture 
21 Sphenosquamosal suture 
22 Squamous part of occipital bone 
23 Dorsum sellae 
24 Basisphenoid 

Skull bone articulations 65 

The middle cranial fossa consists of a central part, formed by the 
body of the sphenoid bone (1), and right and left lateral parts, 
each formed by the greater wing of the sphenoid (3) and the 
squamous and petrous parts of the temporal bone (6 and 7). 

The posterior cranial fossa is formed by the basilar, lateral and 
squamous parts of the O(cipital bone (10, 11 and 22), the petrous 
parts of the temporal bones (7- 9), a small part of the postero· 
inferior (mastoid) angles of the parietal bones (not shown here 
but see page 24, A34 and page SO, 814), and the dorsum sellae 
(23) and poster ior part of the body of the sphenoid bone. 

The gap between the front of the a~)( of the ~trous part of the 
temporal bone (7) and the sphenoid bone is the foramen lacerum 
(B15)_ A very small portion of the basilar part of the oc:d pital bone 
(10) is at the medial margin of the foramen. 

The gap between the jugular notch of the oc:cipital bone (A 12) 
and the pet rous part of the temporal bone forms the jugular 
foramen (BI9). 

The junction between the basilar part of the oc:cipital bone (10, 
often called the basl-oc:ciput) and the posterior part of the body of 
the sphenoid bone (24, often called the basisphenoid) is a 
synchondrosis, which be<omes a complete bony union by the age 
of 25 years. 

For the contents of the middle and posterior cranial fossae see 
page 189. 



66 Skull and skull bone articulations 

Base of the skull external surface, posterior part 



• 

15 

22 
16 Y 17 

• 

o 0 the sphenoid, right temporal and occipital 
bones, from below. separated and articulated 

(Compare with the upper surfaces of these bones in pages 
64, A and 65, B and the whole base in pages 18 and 24, A) 

1 Mastoid margin f 
2 Lateral part of OCcipi tal bone 
3 Jugular notch 
4 Basilar part 
5 Occipital margin I 
6 Jugular notch of petrous part of temporal bone 
7 Apex 
8 Sphenoidal marg in of squamous part of temporal bone 
9 Squamous margin 

to Greater wing 
11 Spine of sphenoid bone 
12 Foramen spinosum 
13 Foramen ovale 
14 Body 
15 Occipitomastoid su ture 
16 Jugular foramen 
17 Petro-occipital su ture 
18 Foramen lacerum 
19 Sphene-occipital synchondrosis 
20 Sphenopetrosal synchondrosis and groove for auditory t ube 
21 Sphenosquamosal suture 
22 Carotid canal 

Skull bone articulations 67 

The foramen lacerum (B18) is the gap between the front of the 
ape)!. of the petrous part of the temporal bone (A and B, 7) and 
the sphenoid bone; at its medial margin is a small portion of the 
basilar part of the occipital bone (A and B, 4). 

The jugular foramen (B 16) is the gap between the jugular notch of 
the petrous part of the temporal bone (A6) and the jugular notch 
of the occipital bone (A3). 

The carotid canal (B22) is within the pelrous part of the temporal 
bone. From its lower opening (as seen here) It turns medially and 
forwards in the bone to an upper opening in the back part of the 
foramen lacerum; this upper opening (an only be seen when 
looking very obliquely into the foramen from the front, or Wh~" 
looking 'end-on' at the apex of the petrous temporal (page 48, 
E44), 



68 Skull and skull bone articulations 

Base of the skull right pterygopalatine fossa 



o 0 the right maxilla and palatine bone and the 
sphenoid bone. from the right. separated and 
articulated 

(Compare with page 20. A) 

, Temporal surface of greater w ing 
2 Pterygoid process } of sphenoid bone 
3 latenll pterygoid plate 
4 Sphenoidal process ) 
5 Orbital process 
6 Sphenopalatine notch of palatine bone 
7 Perpendicular plate 
8 Pyramidal process 
9 Infratemporal surface } of maXilla 

10 Tuberosity 
11 Pterygomaxillary f issure 

Skull bone articulations 69 

The pterygopalatine fossa is the space behind the maxilla and in 
front of the pterygoid process of the sphenoid bone (see the first 
note on page 21). 

The anterior wall of the fossa is formed by t he Infratemporal 
(posterior) surface of the maxilla (9). 

The posterior wall of the fossa is formed by the pterygoid process 
of the sphenoid bone (2). 

The medial wall of the fossa is formed by the perpendicular plate 
of the palatine bone (7) . The sphenopalatine notch at the upper 
end of the plate (6) is converted into the sphenopalatine foramen 
(as In 86) by the overlying body of the sphenoid bone (hidden In 
this side view by the greater wing, 1). 

laterally, the pterygomaxillary finure (Bll) forms the 
communication between the pterygopalatine fossa and the 
Infratemporal fossa (see also page 20, A4). 

The pyramidal process of the palatine bone (8) arti(Ulates with the 
tuberosity of the maxilla (10) and fiUs In the triangular gap 
between the lower ends of the medial and lateral pterygoid plates 
(page 17, 810). 

For the contents of the pterygopalatine fossa see page 125. 

J 



70 Skull and skull bone articulations 

Base of the skull right posterior nasal aperture 



00 
The sphenoid and right palatine bones and the vomer, 
from the left. below and behind. separated and 
articulated 

The vomer (1) forms the posterior part of the (midline) 
nasal septum. and parts of the palatine and sphenoid 
bones form the remaining boundaries of the posterior 
nasal apertures. 

, Posterior border } of vomer 
2 Ala 
l Ro,strum 
4 Vaginal process 
5 Groove that becomes palatovilginal canal (15) 

when articu lated with sphenoidal process of 
palatine bone (I' ) of sphenoid bone 

6 Groove that becomes vomerovaginal canal (14) 
when artk ula ted with ala of vomer (2) 

7 Medial pterygoid plate 
8 lateral pterygoid plate 
9 PyTamidal prQ(ess I 

10 Perpendicular plate 
11 Sphenoidal process of palatine bone 
12 Horizontal plate 
1] Poster ior nilsa l sp ine 
14 Vomerovaglnat (anal 
15 Palatovaginal canal 

Skull bone articulations 

The posterior nasal aperture is commonly called the choana. 

The posterior border of the vomer (1) separates the two choanae, 
forming their medial boundaries. 

The other boundaries are: 
laterally-the medial pterygoid plale of Ihe sphenoid bone (7) 
below-Ihe posterior border of the horizontal plate of the 
palat ine bone (12) 

• above-the body and vaginal process of the sphenoid bone (4) 
and the ala of the vomer (2) 

A groove on the lower surface of the vaginal process of the 
sphenoid bone (AS) is convened into the palatovaginal canal (BI5) 
by art.iculation with the upper surface of the sphenoidal process of 
the palatine bone (BII). 

The vomerovaginal canal (BI4) lies between the upper wrface of 
the vaginal process of the sphenoid bone (A6) and the ala of the 
vomer (2). Anteriorly. the vomerovaginal canal joins the 
palatovaglnal canal (BI5). 

The pyramidal process of the palatine bone (9) fills in the gap 
between the lower ends of the medial and laleral pterygoid plates 
(7 and 8; page 16, 810). 



72 Skull and skull bone articulations 

Fetal skull 



Fetal skull 
skull of a full-term fetus 

o from the front 

o from the left 

e from behind (left side) 

e from above 

Apart from size differences (see notes below) and 
the lack of erupted teeth. the striking features of 
the fetal skull compared with the adult are the 
large sutures (2. 4,18 and 29) and the fontanelles , 
the unossified spaces at the four angles of the 
parietal bone (1, 20, 27 and 30). 

1 Anterior fontanelle 
2 front,,1 (metopic) suture 
] Hatf (squamous part) of frontal bone 
4 Coronal suture 
5 P" rieta l bone 
6 Zygomatic bone 
1 Maxi lla 
8 Ramus } of mandible 
9 Body 

10 Symphysis ment l 
11 Elevations over de<iduous teeth 
12 Nasal septum 
13 Anterior nasal aperture 
14 Infra-orbital margin 
15 5upra-orbital m.lrg in 
16 Frontal tuberosity 
17 Parietal tuberosity 
18 lambdoid sut ure 
19 Occipital bone 
20 Mastoid (posterolateral) fontanelle 
21 Petrous part } of temporal bone 
22 Squamous part 
21 Stylomastoid foramen 
24 "TYmpanic ring 
25 Condylar process of mandible 
26 Greater wing of sphenoid bone 
27 Sphenoidal (anterolateral) fontanelle 
28 Septal cartilage 
29 5<lgiUal suture 
30 Posterior fontanelle 

Fetal skull 73 

The small sizes of the nasal cavity and ma~lIIary sinuses and the lack of 
erupted teeth all contribute to the face at birth, forming a relatively 
smaller proportion of the skull than in the adult. (Compare A with the 
adult skull on page 2.) 

The posterior and sphenoidal fontanelles (30 and 27) close (be<:ome bony) 
within 1 monthS of birth, the mastoid fontanelle (20) at 1 year and the 
anterior fontanelle (1) at about 18 months. 

The manoid process does not develop until the s«ond year, so that before 
then the stylomastoid foramen (2]) and the emerging fad al nerve are 
relatively near the surface and unprotected. (Compare with the adult skull 
on page 16, Al2 and 2]) 
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Cervical vertebrae and neck 

Cervical vertebrae 

o from above o from below 

• from the front e from behind 

o from the right o radiograph of dried atlas, anteroposterior projection 



Atlas first cervical vertebra 

The atlas is unique in having no body; it consists of a 
lateral mass on each side with uppe r a nd lower articular 
facets (AS; 810), and anterior and posterior arches (A and 
S, 6 and 2), 

1 Posterior tubercle 
2 Posterior arch 
3 Groove for vertebral ii1rtery 
4 Transverse prOtess and foramen 
5 lateral mass with superior artkular facet 
6 Anterior arch 
7 Anterior tubercle 
8 Facet for dens of axis 
9 Vertebral foramen 

10 Lateral mass with inferior articular facet 

Cervical vertebrae 

AllleVen cervical vertebrae have OJ foramen in their transverse 
processes (as at A4). This feature alone distinguishes them from 
the vertebrae of all other pam of the ... ertebr,)1 column. Forme1"ly 
(alllMl the foramen transversarlum, it is now properly known as 
the vertebrarterial foramen. 

The typical cervical vertebrae are the third to the siKth; as an 
e.ample, the fifth is illustrated on page SO. 

The first cervical vertebra (the atlas, this page), the second (the 
aJtis, page 78), and the seventh (page SO), have characteristic 
features. 

The atlas is the only vertebra that has no body-it has been 
considered in the past to be represented by the dens of the axis 
(page 78, A I and 3; page 78, F16), but see the note on page 79. 

The atlas has no spinous process; Instead there is a small posterior 
tubercle (AI). 

The shapes of the articular facets on the lateral masses of the atlas 
enable the upper and lower surfaces to be identified: 

the super ior articular facets are concave and kidney~shaped 
(AS), for articulation with the occipital condyles of the skull 
(page 16, A33), forming the atlanto-occipital joints (page 230, 
843) 

• the Inferior faceu are round and .tlmon flat (810), for 
articulation with the superior articular processes of the axis 
(page 78, (4), forming the lateral atlanto-axial joints (page 
230,841). 

The anterior arth of the atlas (6) is straightel'" and ihorter than the 
posterior arch (2), thus distingulihing the front and biKk of the 
bone, The ilnterior arch bears on its posterior surface the ilrtkular 
fileet for the dens of the a.is (A. 8 and 0, 8), forming the median 
atlanto-axial joint (page 78, F17). 



Cervical vertebrae and neck 

Axis second cervical vertebra 

o from the front 

e from above 

o from the right 

o from behind 

CD from below 

o articulated with the atlas, 
from above and behind 



The axis is unique in having the 
dens (odontoid process, A and E, 
1- 3), which projects upwards f rom 
the body (6). 

1 Apex of dens 
2 Impression for alar ligament 
3 Anterior articular surface of dens 
4 Superior articular process 
5 Transve~ process 
6 Body 
7 Posterior articular ,urfiKe of dens 
8 lamina 
9 Bifid spinous process 

10 Vertebral foramen 
11 f oramen of transverse process 
12 Inferior articular process 
13 Pedicle 
14 Dens 
15 Anterior arcn 
16 Dens of axis 
17 Median at lanto-axial Joint 

Cervical vertebrae 

The dens nas long been considered to represent tne 'missing body' of tne atlas, fused to tne 
body of tne axis, but studies in compclrative anatomy suggest tnat it is a development in its 
own rignt. 

The anterior articular surface of the dens (A and E, 3) forms a synovial joint (the median 
atlanto-axial joint, F17) with the fiKet on the posterior surfiKe of the anterior arch of the atlas 
(page 76, 08). 

The posterior articular surface of the dens (B7) forms a synovial joint (sometimes continuous 
with the joint cavity of one of the lateral atlanto-occipital joints) witn tne cartilage-<overed 
anterior surfiKe of the trillnSverse ligament of the atlas. 

The ~inous process of the axis is large and often almost rectangular when viewed from the 
side (E9). 

The surfaces of the superior articular processes are round and almost flat «(4), for 
articulation witn the inferior articular fiKets of the atlas (page 76, 810), forming the lateral 
atlanto-axial joints. 



Cervical vertebrae and neck 
.. 

"" J _.' "J\'.. _.CI 

Third to seventh cervical vertebrae 

o fifth cervical vertebra. from above 

• from the front 

o from the right 

o from below 

CD from behind 

1 Bifid spinous process 
2 lamina 
1 Superior articular process 
4 Pedicle 
5 Posterior tubercle l 
6 Intertubercular lamella of transverse process 
7 Anterior tuberch~ 
8 Uncus {posterolateral lip) of body 
9 Body 

10 Groove for spinal nerve (ventral ramus) 
" Foramen of transverse process 
12 Vertebral foramen 
11 Inferior articular process 
14 Super ior l 
15 Inferior vertebral nOI(h 



Cervical vertebrae 

o third. fourth. sixth and seventh vertebrae. from above and numbered C3. (4. (6 and (7, 
respectively 

The typical cervical vertebrae (third to sixth. 
exemplified here by the fifth. A-E) have 
superior articular processes (A and D. 3) that 
face upwards and backwards. an uncus 

(posterolateral lip. A and (. 8) at each side of 
the upper surface of the body. a triangular 
vertebral foramen (A12), and a bifid spinous 
process (A, Band 0, 1). 

The spil'lOus process of any vertebra is commonly called the spine. 

The vertebral arch is formed by the two pedicles (A4) and the two laminae (Al). 

The vertebral foramen is the spbCe between the arch and body. When vertebrae are articulated to form the vertebral 
column. the ~rial vertebral foramina constitute the vertebral edna/. Do not confuse the vertebral foramen with the 
intervertebt.1 foramen, whkh Is the space betWffn the pedicles of adjacent vertebrae through which the spinal 
ne~ emerge--see the note on page 83 and page 82, Oil. 

The s.eventh cervical vertebra (vertebra prominens. f. 0) has a spinous process that ends In a single tubercle (Instead 
of being bifid). 

The costal (rib) element of a cervkal vertebra is represented by the anterior root of the transverse proc~ with the 
anteriO!" tubercle (A7). the intertubercular lamella (A6) and the anterior part of the posterior tubercle (AS). 

The intertuberwlar lamella (A and E. 6) Is often but erroneously called the costotransverse bar. 

The sixth cervical vertebra shown here (f. (6) has a small bony septum in the foramen of the right transverse proc~. 



Cervical vertebrae and neck 

Cervical and first thoracic vertebrae 
articulated cervical vertebrae and first thoracic vertebra 

o articulated (but without intervertebral discs) 
and numbered (1 - C7 and T1, from the front 

o from behind 

• from the left 

CD (4 and (5 vertebrae, from the left and 
slightly from the front 



Cervical vertebrae 

o first thoracic vertebra. from above o from the leh 

The cervical part of the vertebral column with the first thoracic vertebra is illustrated 
in A-C. The side view in D is shown to emphasise the boundaries of an intervertebral 
foramen. w hile E and F give details of the first thoracic vertebra. 

The cervital curvature of the vertebral column has an anterior convexity, as in C (like the lumbar 
curvature; the thoracic arld sacral curvatures are concave anteriorly). 

The spinous procen of the seventh cervital vertebra il; not bifid like that of typital cervical vertebrae but 
ends in a rCl!Jnded tubercle (B and C. 8). Because of the extent of its backward projection it is usually the 
highffi palpable spine in the median furrow at the bad:: of the ned. (hence the name vertebra promlnens 
often given to this vertebra). 

The intervertebral foramen (013) Is bounded above and below by the pedicles of adjacent vertebrae 
(011), in front by the intervertebral disc and parts of the adjacent vertebral bodies (09), and behind by 
the zygapophyseal joint (0 12). 

TYpical thoracic vertebrae (the second to ninth, not illustrated) are characterised by upper and lower 
articular facets (demlfacets) on the sides of the bodies (for joints with the heads of the ribs), an articular 
facet on the front of each transverse process (for joints with the tubercles of the ribs), a round vertebral 
foramen, a spinous procen that points downwards and backwards, and superior articular processes that 
are vertital, flat, and face backwards and laterally. 

The first thoraciC vertebra differs from a typical thoracic vertebra in having an uncus on each side of the 
upper surface of the body (E2l) and a triangular vertebral foramen (features like typical cervical 
vertebrae, although Ihe foramen In £24 is rather oval), and a complete (round) superior costal facet (F30) 
on each side of the body (lnS1ead of just a demifacet. half·round). 

1 lateral atlanto-axial joint 
2 Uncus of fifth cervical vertebra 
3 Carotid tubercle of silrth cervical vertebra 
4 Dens of axis 
5 Posterior arch of atlas 
6 Spinous process of axis 
7 Zygapophyseal joint 
I Spinous process of seventh cervical vertebra 
9 Body 

10 Uncus 
11 Pedicle 
12 Zygapophyseal joint between adjacent Inferior 

and superior articular fKelS 
13 Intervertebral foramen I 
14 Posterior tubercle 
15 Intertubercular lamella of transverse process 
16 Anterior tubercle 

17 Spinous process 
18 Lamina 
19 Superior articular process 
2 0 Transverse process 
21 Pedicle 
22 Uncus of body 
23 Body 
24 Vertebral foramen 
25 Superior vertebral notch 
26 Costill facet of transverse process 
27 Inferior articulilf procen 
28 Inferior vertebrill notch 
29 Inferior ) 
30 Superior costal facet of body 



Cervical vertebrae and neck 

Other bones First rib. right 

o from above o from below 

• from above, attachments e from below, attachments 

The 12 pairs of ribs form 
much of the bony framework 
of the thorax; only the first 
rib is shown here, since it is 
part of the thoracic inlet. at 
the junction of the neck and 
thorax (page 88), 

1 Head 
2 Artkul;lr surfiKe of he;ld 
] Ned: 
4 Artkul;lr $urfiKe of tubercle 
S Tubercle 
6 Body 
7 Groove for subcl;lvian ;lrtery 
B Scalene tubercle 
9 Groove for subcl;lvian vein 

10 C;lpsule of joint of head 
11 Capsule of costotransverse Joint 
12 Lateral costotran$Ve~ ligament 
1] Scalenus medius 
14 Suprapleural membrane 
1S Scalenus anterior 
16 Costoclavicular ligament 
17 Subclavius 
18 Serratus anterior 
19 Intercostal muscles 
20 Area covered by pleura 
21 Jugular notch 
22 Clavicular nouh 
21 Notch for first costal cartilage 
24 Notch for upper part of second 

costal cartilage 
25 Surface for manubriosternalJolnt 
26 Pectoralis major 
21 Sternocleidomastoid 
28 Capsule of sternoclavicular Joint 
29 Sternohyoid 
]0 Sternothyroid 
]1 Area covered 

by pleura 

" T,,~.~ ) process f . 
and cost;ll f;l cet ormmg costo-

]] Tubercle and transverse joint 
articul;lr facet 

]4 Head and ) 
;lrticular surface " , 

]5 Costal facet forming Jomt of 
of body head of rib 



Other bones 

Manubrium of the st ernum 

o from the front. with attachments 

o from behind. with attachments 

e from the right 

The manubrium of the sternum is its upper part. joined 
to the body of the sternum at the manubriosternal joint 
(E25). and forming the front part of the thoracic inlet 
(page 88). 

Costovertebral joints 

., left first rib and first thoracic vertebra. articulated. from above 

The head of the rib (34) articulates with the upper costal facet on the 
body of the vertebra (35), forming the joint of the head of the rib. The 
tubercle of the rib (33) articulates with the costal facet of the transverse 
process of the vertebra (32), forming the costotransverse joint. These 
joints collectively form the costovertebral joints. 

The main features of the fiqt rib are: 
• the head (A, 1 and 2) 

the neck (0) 
the shaft or body (A6). with the Kalene 
tubercle (AS) on the upper surface 

• the tubercle (A, 4 and 5), at the back of 
the junction of the neck aocl body 

The head of the first rib makes a synovial joint 
with the upper costal facet on the side of the 
body of T1 vertebra (H, 34 aocl 35). 

The tubercle has articular and nonartieular 
parts. The articular part (A4) makes a synovial 
joint with the costal facet of the transverse 
process of T1 vertebra (H, 32 and 33). 

The upper surface of the first rib is 
characterised by the scalene tubercle (A8), to 
which scalenus anterior Is attached, with a 
slight groove behind it for the SUbclavian 
artery (A7) and a slight groove in front of it 
for the subclavian vein (A9). There is also a 
rough area for the attachment of scalenus 
medius. 

The lower surface of the first rib is relatively 
smooth (86) compared with the upper 
surface, and Is largely covered by the pleura 
(020). 

The jugular notch at the top of the 
manubrium of the stemum (E21) is a readily 
visible and palpable landmark in the centre of 
the lowest part of the neck. and on either side 
the sternal end of the clavide at the 
stemodavicular joint (page 86, All) is also 
easily seen and felt. 

The anterior end of the first rib is joined to 
the side of the manubrium (El3) by the first 
costal cartilage (page 89, (3), to form the 
first sternocostal Joint. 



Cervical vertebrae and neck 

Bones of shoulder girdle clavicle and scapula, right 



o from above. articulated. with the manubrium 
of the sternum 

o clavicle, from below 

The clavicle and scapula are the bones of the 
shoulder girdle (pectoral girdle) connecting the upper 
limb to the axial skeleton. The clavicle forms an 
obvious landmark at the root of the neck. and is 
easily palpable throughout its whole length. 

1 Superior angle 
2 Supraspinous fossa 
3 Spine of scapula 
4 Acromion 
5 Upper margin of glenoid cavity 
6 Coracoid prcx:ess 
7 Acromicx:lavicular Joint 
8 Acromial end I 
9 Body of clavicle 

10 5ternal end 
11 Sterncx:lavicular Joint 
12 Jugular notch of manubrium of sternum 
13 5ternal articular surface 
14 Impression for costcx:lavicular l igament 
15 Groove for subclavius muscle 
16 Conoid tubercle 
17 TrapelOid line 
1B Acromial articular surfiKe 

Other bones .... - . ..:.:.=--
The main 'utUI'fi of the davide are: 

the bulbous medial (sternal) end (Al0) 
the flattened lateral (acromial) end (AS) 
the groove for the subclavius muscle on the middle of the 
inferior surface (B 15) 

• rough ligamentous markings near each end of the inferior 
surfiKe (B, '4, 16 and 17) 

The sternal end (A 10) makes the sternoclavicular joint (All) 
with the davicular not(h of the manubrium of the sternum 
(page B5, E22). 

The acromial end (A8) makes the acromioclavicular joint (A7) with 
the acromion of the scapula (M) . 

The rough marking on the inferior surface near the sternal end 
(BI4) is for the costoclavicular ligament (page 88. BI2). 

The rough markings on the inferior surface near the acromial end 
(the conoid tubercle and the trapeloid line, B16 and 17) are for 
the conoid and uapelOid parts of the coracoclavicular ligament 
(page 88, B 14 and 15). 

The body of the clavicle is not straight but (when seen from above 
or below) Is somewhat 5·shaped; the medial part of the bone is 
curved forwards. to aUow room for the subclavian vessels and the 
components of the brachial plexus to pass between the neck and 
arm. The formal description is that the bone has an anterior 
convexity in its medial two-thirds and an anterior concavity in its 
lateral one-third. 

The acromion of the sapuM (4), at the lateral end of the scapular 
spine (3). is palpable beyond the outer end of the clavicle (8). 

For attachments to the clavicle and scapula see page 88. 



Cervical vertebrae and neck 

Shoulder girdle and upper thoracic skeleton 
clavicle and scapula and the thoracic inlet 

o right clavicle and scapula. from 
above. articulated and with the 
manubrium of the sternum. 
Attachments 

o right clavicle. from below. 
Attachments 



Other bones 

e thoracic inlet. in an articulated skeleton. from the front 

Of the muscles whose attachments are shown here. deltoid {AS}. supraspinatus (A2) and pectoralis 
major (AB) help to join the upper limb to the shoulder girdle (clavicle and scapula). while trapezius 
(A4) joints the girdle to the axial skeleton. together with the small subclavius (B13) and the much 
more important sternocleidomastoid (A9). 

1 Levator $(apulae 
2 Supraspinatus 
3 Inferior belly of omohyoid 
4 Trapezius 
S Deltoid 
6 Capsule of acromioclavicular joint 
1 Coraco-acromialligament 
8 Pectoralis major 
9 Sternocleidomastoid 

14 Conoid ligament 
1S Trapezoid ligament 
16 Capsule of acromioclavicular joint 
11 Seventh cervical vertebra 
18 First thoracic vertebra 

19 Head ) 
20 Neck of first rib 
21 Tubercle 
22 Body 
23 first costal cartilage 
24 Sternal end of clavicle 

} coracoclavicular ligament 

10 Capsule of sternoclavicular joint 
11 Sternohyoid 
12 Costoclavkular ligament 
13 Subdavius 

25 Jugular notch of manubrium of sternum 

In C the bones forming the boundaries of the thorade inlet are shown: 
T1 vertebra (CI8); the flrst ribs and costal cartilages (C22 and 23); and 
the manubrium of the sternum (OS). 

Clinically. the thoracic inlet is sometimes called the thoracic outlet. 



90 Cervical vertebrae and neck 

Neck 



Neck 

Neck surface markings on the front and right side of the neck 

Sternocleidomastoid (3) is the most obvious feature. The external jugular vein (4) courses 
obliquely downwards over its upper part. The accessory nerve (30) emerges from the 
posterior border of the junction of the upper and middle thirds of sternocleidomastoid (3). 
It runs down through the posterior triangle to pass under the anterior border of trapezius 
about 5 cm above the clavicle and enters the muscle on its deep surface. The upper trunk of 
the brachial plexus (28) can be felt in the angle between the clavicle (23) and the posterior 
border of sternocleidomastoid (21). The pulsation of the common carotid artery (carotid 
pulse. 32) can be felt in the angle between the side of the larynx (15) and the anterior 
border of sternocleidomastoid (3). The lower end of the internal jugular vein (31) lies 
behind the gap between the sternal and clavicular heads of the muscle (20 and 21). 
Compare with the dissections on pages 92- 106. 

1 Mastoid process 
2 TIp of transverse process of atlas 
3 Sternocleidomastoid 
4 Enernal jugular vein 
5 Lowest part of parotid gland 
6 Angle of mandible 
7 Anterior border of masseter and facial artery 
8 Submandibular gland 
9 TIp of greater horn of hyoid bone 

10 Hypoglossal nerve 
11 Internal laryngeal nerve 
12 8ifurcation of common carotid artery 
13 Anterior Jugular vein 
14 80dy of hyoid bone 
15 Laryngeal prominence 
16 Vocal fold 
17 Arch of cricoid cartilage 
18 Isthmus of thyroid gland 
19 Jugular notch and trachea 
20 Ster~al head } of sternocleidomastoid 
21 ClaVicular head 
22 Sternoclavicular joint and union of internal iu-gular and 

subclavian ~ins to form the brachiocephalic ~in 
23 Clavicle 
24 Pectoralis major 
25 Infraclavicular fossa and cephalic vein 
26 Deltoid 
27 Inferior belly of omohyoid 
28 Upper Irunk of brachial plexus 
29 Trapezius and entry of access.ory nerve 
30 Accessory nerve emerging from sternocleidomastoid 
]1 Lower end of internal Jugular vein 
32 Position for palpation of common carotId pulse 

The hyoid bone (14) Is at the level of C3 vertebra. 

The laryngeal prominence (1S) is at the upper 
border of the central part of the thyroid cartilage 
(page 170, C22), which is at the level of C4 and 5 
vertebrae. 

The cricoid cartilage (17) is at the level of (6 
wrtebra. Confirm these levels in the sagittal 
section of the neck (page 1 SO, 18, 20 and Ill. 

For surface markings on the face see page 118. 



Cervical vertebrae and neck 

Head. neck and shoulder 
Superficial muscles of the left side, from the left and front 



Skin and subcutaneous tissues have been removed to display the 
superficial structures of the face. neck and shoulder region. A central 
portion of pectoralis major (5-6), indicated by dotted lines, has been 
removed to display the underlying pectoralis minor (7), axillary lymph 
nodes (8) and median nerve (9) which is overlying the axillary artery. 

1 Clavide 
2 Acromioclavicular joint 
3 Deltoid 
4 Biceps 
5 Sternocostal part of pectoralis major 
6 Clavicular part of pectoralis major 
7 Pectoralis minor 
8 Axillary lymph nod~ 
9 Median nerve overlying the axillary artery 

10 latissimus dorsi 
" Serratus anterior 
12 Sternoclavicular joint 
1] Body of sternum 
14 Jugular notch 
15 Sternocleidomastoid 
16 Cephalic vein within deltopectoral groove 
17 Subclavius 
18 ThoracO<iKromial vessels and lateral pectoral nerve 
19 ThOfiKodorsal artery and nerve 
20 Platysma 
21 Prevertebral fascia 
22 Parotid gland 
23 Masseter 
24 Parotid duct 
25 Buccal fat pad 
26 Brar'lCh~ of facial nerve 
27 Superfkial temporal artery 
28 Frontal belly of occipitofrontalis 
29 Epicranial aponeurosis (galea aponeurotica) 
30 Temporoparietalis 
31 Orbicularis oculi 
32 Depr~sor supercilil 
3] Procerus 
l4 Naulis 
35 levator labli superioris alaeque nasi 
36 l evator labii superiorls 
n Orbicularis or is 
3B Superior labial artery 
]9 Zygomat icus minor 
40 Zygomaticus major 
4' Depressor anguli oris 
42 Mentalis 
43 DeprenOf labii inferiods 
44 Risorius 
4S Facial artery 

Neck 



Cervical vertebrae and neck 

Neck superficial dissection I 

o platysma, from the front 

Superior 

"""I + '"'''' (l'lt) 

Infenor 

The left platysma and 
superficial veins 

In A the skin has been removed and platysma 
has been dissected out from the subcutaneous 
tissue. In 8 platysma has been removed, to 
show that the larger superficial veins and 
nerves lie deep to the muscle but are superficial 
to the various parts of the deep cervical fascia 
(described in more detail in this same dissection 
on pages 98 and 99). 

1 lower border of body of mand ible 
2 Platysma 
3 Anterior jugular lIein 
4 External jugular vein 
5 Clayicle 
6 Parotid gland 
7 Great aur i(ular nerve 
8 Accessory nerve 
9 Trapezius 

10 Cervical nerves to trapezius 
11 Superficial cervical vein 
12 Supraclayicular nerves 
13 Sternocleidomastoid 
14 Transyerse cervical nerve 
15 Investing layer of deep cervical fascia 
16 Submand ibular gland 

The lowest of the mus.cular strands that form platysma 
(2) are attache-d to the fas.cia overlying the upper part 
of pectoralis major and the medial part of deltoid. 

The upper attachment of the muscle is to the lower 
border of the mandible (I), with some fibres blending 
with adjacent fadal mU$<les and others (below the chin) 
interdigitating with their fellows of the opposite side. 

The motor nerve supply of platysma is by the cervkal 
branch of the fadal nerve (page 100, 6). The mustle can 
be made to contract visibly by 'forcibly showing the 
tl!('th' , 

The larger superficial veins (the anterior and e.ternal 
jugulars, 3 and 4), cutaneous branches of the cervical 
plexus (as at 7, 12 and 14), and Ihe cervical branch of 
the fadal nerve (page 100, 6) are all deep to the 
mustle, which is subcutaneous bul superficial 10 the 
investing layer of the deep cervical fastia (see the 
notes on page 99), 
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96 Cervical vertebrae and neck 

Neck blood supply and venous drainage 

Postefior auricular artery ------\~e:_:_p:..:j~~ 

Oc1:Ipital artery 

Internal car()tid .rt,. ------__ 

D, .. "";"'.,rt'"'-----_~ 

vertebral aflery 

Transverse «meal artery ----~~ 

Suprascapular artery --------~; 

ThyrocemcallIunk ---------/-----" 

~~tronk --------f-----_ 

ill 

o main arterial supply to the head and neck 

- -- ..... ~ 

r "':----'""",., temporal artery 

f;:;v--- •• "ill., artery 

\4j~~~~~)---",1"., dental artery 

'-~t:~~~(C----- Facial artery 

-+-1----- lingual artery 

........ ;:::~~L ____ Superior tllyroid artery 

_------ COmmon carotid artery 

/'=-/---------_,,""0., thyroid aflef)' 

_------- Subdavaan artery 

_ \ _ _______ Internal thoracic artel)' 



Neck 

5upenor sagittal SinuS 5upeff1Cial temporal vein 

ImerlOt sagtnal SInuS SuPfCl()rbital vein 

SigmoKl SinuS 
Malillary \'tin 

Retro malldibular \'tin 
Common facial \'tIn 

Posterior auricular \'tm 

Anterior facial vem 

Internal jugular vein 

lingual vein 

Occ:lilltal\'tm 

SuperIOr thyrOId \'tIn 

External jugular \'tm 

CoomJrJcating branth 
TransceMCal Yetn 

Suprascapular \'tIn Anterior jugular yeln 

Subclavian l'e�n---------/------ ,,~----t_--------SraclllocephaJic vein 

o venous drainage from the head and neck 



Cervical vertebrae and neck 

Neck superficial dissection" 

"''''~ '"""" + p",,~~ 
lnlerior 



Neck 

The left sternocleidomastoid and related structures 

Platysma has been removed together w ith the 
investing layer of deep cervical fascia posterior to 
sternocleidomastoid (2), but the fascia (18) remains in 
place over the front part of the neck (deep to the 
anterior jugular vein, 14). Of the cutaneous branches of 
the cervical plexus which emerge behind the posterior 
border of sternocleidomastoid (2), the transverse 
cervical nerve (15) runs transversely forwards across 
the muscle; the great auricular nerve (4) passes 
upwards, crossing the muscle obliquely; the lesser 
occipital nerve (6) runs upwards and backwards at the 

The nerve commonly known in English as the accessory nerve or 
spinal part of the accessory nerve (9) is in official anatomical 
nomenclature the nervus elrternus of the truncus nervi accessorii . The 
cells of origin are in the upper five or six segments of the cervieal part 
of the spinal (ord, and the fibres are motor 10 sternocleidoma5l0id 
and trapezius. Both muscles reteive some fibres from the (ervieal 
pluus (as at 10, and see the note on page 105), but these are usually 
afferent only. (The cranial part of the accessory nerve is derived from 
the nucleus ilmbiguus in the medulla oblongata of the brilinstem and 
joins the vagus nerve to supply muscles of the larynx and soft palate 
(page 249). 

The deep cervical filKia consists of: 
the investing layer 
the prelracheallayer 

• the prevertebrallayer 
the carotid sheath 

posterior border of the muscle; and the branches of the 
supraclavicular nerve (12) pass downwards to fan out 
over the clavicle (13), The accessory nerve (9) leaves 
the posterior border of sternocleidomastoid (2) and 
runs down (embedded in the investing layer of deep 
cervical fascia that forms the roof of the posterior 
triangle-page 105) to pass under the anterior border 
of trapezius (8) about 5 cm above the clavicle (13), 
Branches of cervical nerves (10) also run into trapezius 
(and into sternocleidomastoid at a higher level, not 
shown). 

The Investing layer (18) surrounds the nKk like a subcutaneous 
stocking. It forms the roof of the anterior and posterior triangles 
(page 101); It splits to enclose 51ernoc.leldomastold and trapezius, and 
forms capsules for the parotid and submandibular glands. 

The pretracheililayer forms a sheath for the thyroid gland (page 110). 

The prevertebral layer forms the floor of the posterior traingle (5), 
lying in front of the vertebral column and prevertebral muscles (page 
114). 

The carotid sheath is formed by (OfIdensations of the prevertebral 
and pretracheallayers enclosing the inte-rnal jugular vein, common 
and internal carotid arteries, vagus nerve and the ansa cervicalis with 
its superior and Inferior roots {page 106). Immediately below the base 
of the skull the last four cranial nerves (glossophilryngeal, vagus, 
accessory and nypoglossal) run a very short course through the 
uppermost part of tne sheath. 

1 Parotid gland 
2 Sternocleidomastoid 
] External jugular vein 
4 Great auricular nerve 

10 Cervical nerves to trapezius 
11 Superlicial cervical vein 

5 Prevertebral fascia overlying 
levator Kapulae 

6 lesser occipital nerve 
7 Splenius capitis 
8 Trapezius 
9 Accessory nerve 

12 Supraclavicular nerves 
13 Clilviele 
14 Anterior jugular vein 
1S Transverse cervical nerve 
16 Submandibular gland 
17 lower border of mandible 
18 Investing layer of deep cervical fascia 



Cervical vertebrae and neck 

Neck superficial dissection Ifl 

SuperKlf 

'""00' + "'"_ 
Inferior 

1 Masseter and angle of mandible 
2 Stylohyoid 
3 Marginal mandibular branch of 

facial nel"'lt! 
4 Posterior belly of digastric 
S Parotid gland (lower pole) 
6 Cervical branc;h of fadal nel"'lt! 
7 Jugulodigastric lymph nodes 
8 Facial artery 
9 Lingula vein 

10 Hypoglossal nerve 
11 Facial vein 
12 Posterior bran(h of 

retromandibular vein 
13 Sternocleidomastoid 

" 15 
16 
17 
18 
19 
2. 
21 
22 
23 
2. 
25 
2. 
27 
28 
29 

Posterior auriwlar vein 
Great auricular nerve 
External jugular vein 
Transverse cervi(al nerve 
Accessory nerve 
Clavicular head ) of sternocleldo-
Sternal head mastoid 
Anterior jugular vein 
Inferior thyroid vein 
Isthmus of thyroid gland 
Sternohyoid 
Sternothyroid 
Superior belly of omohyoid 
Inferior (onstrictOf of pharynx 
Common carotid artery 
Internal carotid artery and 
superior root of ansa cervicalis 

30 External carotid artery 
31 SuperiOl" thyroid artery 
32 External laryngeal nerve 
33 Thyrohyoid 
34 SuperiOl" laryngeal artery 
3S Internal laryngeal nerve 
36 Thyrohyoid membrane 
37 Greater horn of hyoid bone 
38 Nerve to thyrohyoid 
39 Hyoglossus 
40 Suprahyoid artery 
41 Ungual artery 
42 Mylohyoid 
43 Body of hyoid bone 
44 Anterior belly of digastric 
4S Submental artery and vein 
46 Submandibular gland 
47 Body of mandible 
48 Buc(al fat pad 



Neck 

The left anterior triangle, from the left 

All skin and fascia and contained superficial structures have been removed . The labelling in 
this illustration has largely concentrated on the structures in front of sternocleidomastoid (13); 
those behind it are shown on page 104, A. The upper part of the common carotid artery (28), 
and the lower parts of the internal and external carotid arteries (29 and 30), are seen at the 
anterior border of sternocleidomastoid (13). The submandibular gland (46) is below the body 
of the mandible (47), and the lower pole of the parotid gland (5) projects behind the angle of 
the mandible (1). The isthmus of the thyroid gland (23) is in the midline of the lower neck, 
with the lateral lobe under cover of sternohyoid (24) and sternothyroid (25). 

The division of the ne<k Into triangles (see the notes) is 
simply a de5.(riptive means of sorting out a complicated 
region Into a number of smaller 'packages', related to 
muscular landmarks that are easy to identify, and each 
containing spe<lfic structures. 

While the bifurcation of the common carotid artery (28) is 
seen In the carot id triangle (see notes), the internal jugular 
vein is more posterior and covered by sternocleidomastoid 
(13); it is only seen when the muscle is displaced or 
removed (as on page 106, 1"). The jugular venous pulse, 
which under certain conditions can be observed in the 
lower ne<k. is due to pulsation transmitted through the 
over lying mUKle and not to direct vision of the vein itself. 

Triangles of the nedt: 
Anterior triangle, subdivided into 
- Submental triangle 
-Oigastrk triangle 
-MUKular triangle 
--Carotid triangle 

Posterior triangle (see pages 104 and 105) 

Anterior triangle 
Bound;!ries: anterior border of sternocleidomastoid 
(20), lower border of the mandible ("7) and the 
midline. 

Submental triangle 
Boundaries: anterior belly of digastric (411), body of 
hyoid bone ("3) and the midline. 
Floor: mylohyoid (42. below 44). 
Contents: anterior Jugular vein (page 98, 14) and 
submental lymph nodes. 

Oigastrk triangle 
Boundaries: the two bellies of digastr ic (411 and II) and 
the lower border of the mandible (47). 
Floor: mylohyloid, hyoglossus and middle constrictor 
(page 160, 21, 26 and 28). 
Contents: submandibular gland (46) and lymph nodes, 
and the lower part of the parotid gland poster ior ly (5); 
facial artery (8) and vein (1 1) and submental vessels 
(45), and the carot id sheath post eriorly (under cover of 
4); hypoglossal nerve (page 108, A14). mylohyoid nerve 
(page 108, A6) and vessels. stylopharyngeus and the 
glossopharyngeal nerve (page 12", C"9). 

MU5(ular triangle 
Boundaries: Anterior border of sternocleidomastoid 
(20), superior belly of omohyoid (26) and the midline. 
Floor. sternohyoid (24) and sternothyroid (25). 
ContE'nts (beneath the floor): thyroid gland, larynx, 
trachea, oesophagus. 

carotid triangle 
Boundaries: anterior border of sternocleidomastoid 
(20), posterior belly of digastric (4) and superior belly 
of omohyoid (26). 

• Floor. thyrohyoid (11), hyoglossus (39), middle 
constrictor (unlabelled, above 37) and inferior 
constrictor (27). 
Contents: bifurcation of the common carotid artery 
(28); superior thyroid (11). lingual (41), facial (8), 
occipital and ascending phyaryngeal branches (page 
124, C52 and 50) of the external carotid artery nO); 
hypoglossal nerve (10) and its two branchn--nerve to 
thyrohyoid (38) and super ior root of ansa cervicalis (29); 
internal and external laryngeal nerves (35 and 32). 

For notes on the submandibular gland see page 157. 



Cervical vertebrae and neck 

Neck lymphatic system 

o spread of infection from the oral cavity may 
involve the submandibular and submental 
spaces resulting in a massive life-threatening 
swelling of the submandibular area and neck 

1 PosterIOr auricular nodes 
2 Preauricular nodes 
3 Parotid node 
4 Octipital node 
S Buccal node 
6 Facialoode 
7 Submental nodes 

8 Submandibular nodes 
9 Jugolodigastric node 
10 Dee!l cervical cham 
11 JU9l!lo-omohyoid node 
12 Anterior supraclavicular node 
13 PtlsteriOr deel! cervital !lOdes 

o the lymphatic system of the head and neck 



Neck 

lymphatic drainage of t he head and neck is very important as it is involved in the spread of 
acute and chronic infections and malignancy from this region. 

:'='"''''''"==-=---____ -'Posltlon 

Face and scalp Ant~ior 
LatlNal 

Sal. 
Eyelids 

Chin 

Posterior 

Medial 
Lateral 

Facial->Submandibular- >Deep cervical 
Parotid· >Deep cervical 

Occipital- >Oeep cervical 

Submandibular- >Deep cef"<lical 
Parotid- >Oeep cervical 

Submental- >Submandibular- >Deep cervical 

External ear Anterior Parotid- >Oeep cervical 

Middle ear 

Not' 

Floor of mouth 

Palatine tonsil 
Pharyngeal tonsil 
Naso pharyn~ 
Paranasal sinuses 
Soft palate 
Nasal cavity 

Oesophagus 

Thyroid 

Tongue 

poster',IO"''--_______ """''p"''"to-.""","''~."'-">"D".".,."'e.,,N"'""el _________ _ 
Parot id- >Deep cervical 

Superficial 
Do •• 
Anterior, Lower 
inciMJrs 
Lateral, teeth 
exept inciMJrs 

Anterior 
Posterior 

Above cords 
Below cords 

Upper pan 
lower pan 

TIp Bilateral 

Lateral borders 

Superficial cervical (ant, lat and post)- >Oeep cervical 
Deep cervical 

Submental- >Submand ibular- >Oeep cef"<llca l or 
Submental- >Deep cervical 

Jugulodigastric- >Deep cervical 
Retropharyngeal- >Deep cervical 

Submandibular- >Deep cef"<lieal 
Retropharyngeal· >Oeep cervical 

Superior deep cef"<lical 
laryngeal and tracheal- >Inferior deep cervical 

Deep cervical 

Laryngeal- >Deep cef"<lical 
Tracheal or superior mediastinal 

Submental- >Submandibular- >Deep cervical and 
Jugulo-omohyoid 

Submandibular- >Deep cervical and Juguto-omohyoid 

e lymphatic drainage of the head and neck 



Cervical vertebrae and neck 

Neck superficial dissection IV 

o f rom the left 
SuperIOr 

,"'H~ + p,,,,,~ 
Infenor 

1 Parotid gland 
2 Posterior belly of digastric 
3 Internal jugular vein 
4 Jogulodigastric lymph nodes 
5 Posterior branch of retromandibular vein 
6 Posterior auricular vein 
7 External jugular vein 
8 Sternocleidomastoid 
9 Great auricular nerve 

10 Lesser occipital nerve 
11 Splenius capitis 
12 levator scapulae 
13 Accessory nerve 
14 Trapezius 
15 Cervical ner'\'es to trapezius 
16 Supraclavicular nerve 
17 Superficial cervical vein 
18 Dorsal scapular ner'\'e and scalenus medius 
19 Upper trunk of brachial plexus 
20 Scalenus anterior 
21 Superficial cervkal artery 
22 Inferior belly of omohyoid 
23 Suprascapular nef'\le 
24 Phrenic nef'\le 
25 Suprascapular artery 
26 Clavicle 
21 Deltoid 
28 Clavi pectoral fascia 
29 Cephalic vein 
30 Pectoralis major 
31 Clavicular head ) of sternocleidomastoid 
32 Sternal head 
33 Transverse cervical nerve 
34 ()(clpital vein 
35 ()(cipital belly of ()(cipitofrontalis 
36 Greater occipital nerve 
37 ()(cipital artery 
38 5emi~inilli5 capitis 
39 Third ()(cipital nerve 



The left posterior triangle 

The dissection in A is the labelled posterior part of the 
illustration shown on page 100. The most important 
structure near the middle of the triangle is the 
accessory nerve (13). In th e lower part of the triangle 
the upper trunk of the brachial plexus (19) gives off 
the suprascapular nerve (23), with the superficial 

o the upper part of the triangle, from behind 
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Neck 

cervical and suprascapular arteries (2l and 25) running 
laterally below it. In 8 the apex of the posterior 
triangle is shown, with the occipital artery (37) at the 
very top of the triangle (see notes) and parts of 
semispinalis (38) and splenius (1') in the floor. 

The posterior triangle: 

Boundarjes: posterior border 01 sternocleidomastoid (AB); 
anterior border of trapezius (A 14); middle third of clavicle 
(A26). 

• Roof: investing layer of deep cervkal fasda (here removed), 
with a«essory nerve (A 13) embedded in it. 
Contents: arteries--occipital (837); superficial cervical (All); 
suprascapular (Al5); subclavian (here just out of sight in A 
below origin of 21 and 25, behind lip of leaderllne 24). 
-veins-exlernal jugular (lower part of A7); superficial 

cervkal (A '1), suprascapular (removed) 
-nerves-branches of cervical plexus (great auricular, A9; 

lesser occipital, A 10; tranwerse cervical, Al3; 
supraclavIcular, A 16; mllSCular, A 15); trunks of brachial 
plexus (as at A 19; others hidden by sternocleidomastoid); 
branches of upper trunk-nef'Ve to subclavius (removed) 
and suprascapular (A23); dorsal scapular nerve (A 18, from 
uppermost root of pluus); a«essory (A 13, embedded in 
fascia of roof) 

-muscle-Inferior belly of omohyoid (A22) 
-tymph nodes and fat (especially in lower pan. removed) 
Floor. prevertebrallayer of deep cervical fascia (page 98, 5), 
covering semispinalis capitis (838); splenius capitis (A and 8, 
11); levator scapulae (AI2); scalenus medius (A 18); scalenus 
anterior (AlO, easily seen here but usually hidden by 
sternocleidomastoid). 

The highest structure In the posterior triangle is the occipital 
artery (831). right up In the top corner on semispinalis capitis 
(l8) and between sternocleidomastoid (8) and trapezius (14). 

The subclavian artery is classified as one of the contents of the 
lower part of the triangle (in A it Is unlabelled, behind the tip of 
the leadedine 24), but be<ause of the downward slope of the 
first r ib the subclavian vein is usually too low to be in the 
triangle (although it can just be seen on page 106, 42). 

Do not confuse Ihe accessory nerve (13) entering trapezius (14) 
with the branches of the cervical plexus to the muscle (IS): the 
accessory nerve emerges from within sternocleidomastoid (8), 
whereas the cervical plexus branches emerge from behind the 
muscle. 

In the lower part of the triangle, the suprascapular nerve (23), 
from the upper trunk of the brachial plexus (19), is a prominent 
nerve running Just above the clavicle neaf the superficial cervical 
and suprascapular arteries (21 and 25). The dorsal scapular nerve 
(18) is smaller and emerges from scalenus medius. 

The infel"ior belly of omohyoid (22) may be smaller than in this 
specimen and may be mistaken for a vessel or nerve. 

The vessels commonly known as the superficial cervic.al artery 
(2l) and vein (page 98, II) are properly called transverse 
cervical, and are seen In the lower part of the posterior triangle. 
Note that the tranwerse cervkallM"fW (33) is at a much higher 
level and passes forwards over the anterior triangle. 



106 Cervical vertebrae and ne ck 

Neck deep dissection I 

o vessels and nerves of the left side, from the left 
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1 Marginal mandibular branch of facial nerve 
2 Submental artery 
3 Facialartery 
4 Facial vein 
5 Stylohyoid 
6 Posterior belly of digastr ic 
7 Vena comitans of hypoglossal nerve 
8 Suprahyoid artery and hyoglossus 
9 Thyrohyoid (and nerve In A) 

10 Greatel'" horn of hyoid bone 
11 Lingualartery 
12 Hypoglossal nerve 
13 Lingual vein 
14 Internal jugular vein (double at upper end in A) 
15 Internal carotid artery and carotid sinus 
16 External carotid artery 
17 Superior root of ansa cervicalis 
18 Common carotid artery 
19 tnternallaryngeal nerve and thyrohyoid membrane 
20 Superior laryngeal artery 
21 Inferior constrictor of pharynx 
22 Superior thyroid artery 
23 Elrternal laryngeal nerve 
24 Accessory nerve 
2S Levator scapulae 
26 Sternocleidomastoid 
27 Great auricular nerve 
28 Lesser occipital nerve 
29 Second 1 
30 Third cervical nerve ventral rami 
31 Fourth 
32 SCalenus medius 
33 Dorsal scapular nerve 
34 Upper trunk of brachial plexus 
35 Inferior root of ansa cervical is 
36 Phrenic nerve 
37 Inferior belly of omohyoid 
38 Suprascapular nerve 
39 Superficial cervical artery 
40 SCalenus anterior 
41 Suprascapular artery 
42 Subclavian vein 
43 Thoracic duct 
44 Thyrocervical trunk 
4S Inferior thyroid artery 
46 Omohyoid tendon 
47 Ansa cervical is 
48 Sternothyroid 
49 Sternohyoid 
50 Superior belly of omohyoid 
51 Hyoid bone 
52 Laryngeal prominence (Adam's apple) 
53 Cricothyroid 
54 Lateral lobe of thyroid gland 
55 Middle thyroid vein 
56 Trachea 
57 Inferior thyroid vein 
58 Isthmus of thyroid gland 



Neck 

Great vessels and nerves and the thyroid gland 

In A the removal of most of sternodeidomastoid (26) 
and its overlying cutaneous nerves displays the 
internal jugular vein (14) and adjacent structures. 
The vein lies posterolateral to the carotid vessels (18, 
16 and 15); in this spe<imen the upper end of the 
vein is double, with the accessory nerve (24) passing 
between the two parts. The superior thyroid, lingual 
and facial arteries (22,11 and 3) pass forward from 
the external carotid artery (16). The superior and 
inferior roots of the ansa cervicalis (17 and 35) 

G thyroid gland, from the front 
Superior 

.'''+lo" 
Inferior 

embrace the lower part of the internal jugular vein 
(14) to form the ansa itself (41), which here lies just 
above the tendon of omohyoid (46). The phrenic 
nerve (36) runs obliquely down over the surface of 
scalenus anterior (40). The thyrocervical trunk (44) 
gives origin to the inferior thyroid, superficial 
cervical and suprascapular arteries (45, 39 and 41), 
and the thoracic duct (43) curls down to enter the 
junction of the internal jugular and subclavian veins 
(14 and 42). 

In C parts of the left strap muscles (48 and 49) have 
been removed to display the left lateral lobe of the 
thyroid gland (54). The inferior thyroid vein (57) is 
here an unusually large single vessel whose upper 
end overlies the isthmus of the gland. 

The hypoglossal oerve (12) passes forwards ,bove the tip of 
the greater hom of the hyoid bone (10), while the internal 
laryngeal nerve (19) passes downwards and forwards below 
the bone. 

The c::ommon carotid artery (18) usually divides into the 
internal and external carotids (15 and 16) at about the level 
of the upper border of the thyroid cartilage (C4 vertebra). 

The external carotid artery (16) can be distinguished easily 
from the internal carotid (15) because It gives off a number of 
brarn;hes. The internal carotid gives no branches In the neck. 

The superior root (17) of the ansa cervicalis (47) runs down from the hypoglossal nerve (12) between the carotid and internal jugular 
vessels (18 and 14); the Inferior root (35, from the cervical plexus) emerges from behind the posterior border of the vein. 

The superi()( thyroid artery (22) runs downwards from the beginning of the external carotid artery (16), and has the external 
laryngeal nerve (23) immediately behind it. 

The superior laryngeal artery (20, a branch of the superior thryoid, 22) runs forwards below the internal laryngeal nerve (19). 

The tendon of omohyoid (46) lies over the internal jugular vein (14)--a guide to the position of the vein in Opef"ations on the t 
ower neck. 

The carotid sinus is a barorKeptor (pressure recept()() at the commencement of the internal carotid artery (within its wall); it 
receives nerve fibres from the glossopharyngeal and vagus nerves and is concerned with monitoring changes in blood pressure. 

The carotid body Is a chemoreceptor behind or between the fiburcation of the common carotid artery. An oval body a few 
millimetres long, it contains glomus cells within a connective tissue capsule; it receives nerve fibres from the glossopharyngeal and 
vagus nerves and Is concerned with monitoring oxygen levels in the blood. 



Ce rvica l vertebrae and neck 

Neck deep dissection If 

1 P,uotid gland 
2 Masreter 
3 Facial vein 
4 Facial artery 
S Body of mandible 
6 Nerve to mylohyoid 
7 Submental artery 
B Mylohyoid 
9 Anterior belly of digastric 

10 Body of hyoid bone 
11 Digastric tendon 
12 Hyoglossus 
13 Vena comitans of 

hypoglossal nerve 
14 Hypoglossal nerve 
15 A tributary of 1] 

16 Stylohyoid 
17 Nerve to thyrohyoid 

Superior """., + .""., 
Inferior 

o from the right 

1B Thyrohyoid 
19 Superior belly of omohyoid 
20 Sternohyoid 
21 Laryngeal prominence 
22 Superior thyroid artery 
23 External laryngeal nerve 
24 Superior thyroid vein 
25 Lateral lobe of thyroid gland 
26 Sternothyroid 
27 Common carotid artery 
28 Vagus nerve 
29 Ascending cervical artery 
30 Phrenic nerve 
31 Superfidal cervical artery 
32 Scalenus anterior 
33 Ventral ramus of fifth 

cervical nerve 
34 Scalenus medius 
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35 Internal jugular vein 
36 Inferior root of ansa cervicalis 
37 Internal carotid artery 
38 Superior root of ansa cervicalis 
39 Internal laryngeal nerve 
40 External carotid artery 
41 Linguofacial trunk 
42 Lingual artery 
43 Ungual vein 
44 Posterior belly of digastric 
4S Thyrohyoid membrane 
46 Superior laryngeal artery 
47 Inferior constrictor of pharynK 
48 Sympathetic trunk 
49 Scalenus medius 
50 Upper trunk of braChial plexus 
51 Inferior thyroid artery 
52 Ansa cervicalis 

Superior 

Mod'" + " " "I (I.ft) 

In ferior 

o from the front 
and left 

53 Thoradc duct 
54 Thyrocervical trunk 
55 Suprascapular artery 
S6 Clavicle 
57 Pectoralis major 
58 Sternocleidomastoid 
S9 Capsule of sternoclavicular 

joint 
60 Inferior thyroid veins 
61 Trachea 
62 Recurrenllaryngeal nerve 
63 Oesophagus 
64 Middle thyroid vein 
65 Isthmus of thyroid gland 
66 Arch of cricoid cartilage 
67 Cricothyroid 
68 Pyramidal lobe of thyroid 

gland and levator muscle 



Neck 

The great vessels and the thyroid gland 

In the upper part of A, the submandibular gland has 
been removed to show the facial artery (4) curling 
upwards over the body of the mandible (5) on to the 
face, with the facial vein (3, cut end) just behind it. 
lower down, with the lower part of the internal 
jugular vein (35) removed, the vagus nerve (28) is 
revealed passing down between the vein and the 
common carotid artery (27). The thyroid gland (25) is 
here larger than normal. and is displayed by removing 
all but the uppermost ends of sternohyoid (20), 
omohyoid (19) and sternothyroid (26). 

In contrast with A, the thyroid gland in B (25 and 65) is 
of normal size and has again been displayed by 
removing most of the three 'strap' muscles (19,20 and 
26). The gap between the cut ends of the internal 
jugular vein (35) shows the phrenic nerve (3D) running 
down over scalenus anterior (32); the thyrocervical trunk 
(54, from the underlying subclavian artery) giving rise to 
the three arteries-inferior thyroid (51), superficial 
cervical (31) and suprascapular (55); and the end of the 
thoracic duct (53), emerging from behind the common 
carotid artery (27) to run into the junction of the internal 
jugular and subclavian veins (see page 112, A14). ln C 
the gland has a pyramidal lobe and levator muscle (68). 
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The thyroid gland, consisting of a 
central isthmus (865) and two lateral 
lobes (825), is enclosed in a 
connectille tissue capsule derilled 
from the pretracheal fascia, which 
<Ittadles it to the larymc (hence the 
gland moves with the larynx during 
swallowing). 

It eKteMS from the level of C5 
lIertebra to Tl lIertebra. 

The isthmus of the gland (8 and C. 65) 
ollerlies the second <Ind third tracheal 
rings. with an anastomosi$ between 
the superior thyroid arteries of each 
side along its upper border (822) and 
inferior thyroid lIeins lealling its lower 
border (860). 

The occasional pyramidal lobe (C68). 
usually on the left side, represents 
part of the remains of the embryonic 
thyroglossal duct (page 155). 

Important relations of the lateral 
lobes include: 

laterally-sternothyroid (which 
limits upward e)(fension of the 
gland). sternohyoid, omohyoid 
and sternocleidomartoid (page 
107, C48, 49, 50 and 26). 
medially-lower larynx and upper 
trachea in front of the lower 
pharynx aM upper oesophagus 
(page 108, 861 and 63), 

cricothyroid (page 108, 867). 
inferior constrictor of the pharynx 
(page 172. AI7). external and 
recurrent laryngeal nerves (page 
172,AI6and23). 

• posterolaterally-<ommon carotid 
artery within the carotid sheath 
(07), parathyroid glands (page 
111 , 841, 44 and 47), inferior 
thyroid artery (851), thoracic duct 
(on the left, page 108, 853). 

The eKternal laryngeal nerve lies just 
behind the superior thryoid artery as 
the artery approaches the upper pole 
of the lateral lobe (page 110, AS and 
4). ligation of the artery during 
thyroidectomy is usually carried out al 
the lIery tip of the pole, to avoid 
damaging the nerve. 

The recurrent laryngeal nerve (861) 
(which enters the larynx by passing 
under the lower border of the inferior 
constrictor of Ihe pharyn)(, 
immediately behind the cricothyroid 
joint, page 172, 823) lies either 
anterior or porterior to the infer ior 
thyroid artery as the artery arches 
medially behind the lower P<lrt of the 
lateral lobe (851). Ligation of Ihe 
artery is usually carried out well away 
from the gland. 

For laryngeal nerve injuries see page 
175. 



Cervical vertebrae and neck 

Neck deep dissection III 

o the centra l and right side of the neck 
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1 Internal jugular vein 
2 Internal carotid artery 
3 Enernal carotid iilrtery 
4 Superior thyroid artery and V('in 
5 External laryngeal nerve 
6 Common carotid artery 
7 Middle thyroid vein 
8 Lateral lobe of thywid gland 
9 Cricothyroid 

10 Arch of cricoid cartilage 
11 Isthmus of thyroid gland 
12 Infer ior t hyroid veins 
13 Trachea 
14 Capsule of sternoclavicular joint 
15 Manubrium of sternum 
16 Left brachiocephalic vein 
17 Brachiocephalic artery 
18 Right brachiocephalic vein 
19 Internal thoracic vein 
20 Internal thoracic artery 
21 Lung 
22 First rib 
23 Accessory phrenic neM! 
24 Sutx:lavian vein 
25 Sutx:lavian artery 
26 Brachial pleKus 
27 Suprascapular artery 
28 SCalenus anterior 
29 Phrenic nerve 
30 Vertebral vein 
31 Vagus neM! 
32 Jugular lymphatic trunk 
33 Ansa sutx:lavia 
34 Thyrocervical trunk 
35 Inferior thyroid artery 
36 Ascending cervical artery 
31 Superfl<ial cervical artery 
38 Ventral ramus of fifth cervical nerve 
39 Scalenus medius 
40 Superior thyroid artery and vein 
41 Right superior parathyroid gland 
42 Posterior border of right lateral 

lobe of thyroid gland 
43 Branches of inferior thyroid artery 
44 Right inferior parathyroid gland 
45 Inferior thyroid veins 
46 Isthmus of thyroid gland 
47 left superior parathyroid gland 



Neck 

The thyroid gland, parathyroid glands and the root of the neck 

In A, part of the right clavicle. first rib (22) and manubrium of 
the sternum (15) have been removed, together with the lower 
part of the internal jugular vein (1) and infrahyoid muscles. In 
this specimen the thyroid gland is enlarged; compare with the 
normal size in B. The superior thyroid artery (4) approaches the 
front of the upper part of the lateral lobe (8), with the external 
laryngeal nerve (5) immediately behind it. The inferior thyroid 
artery (35) runs up behind the lower part of the lobe. The 
superior and middle thyroid veins (4 and 7) drain laterally to the 
internal jugular vein (1), but the inferior thyroid veins (12) run 
downwards in front of the trachea (13) to reach the left 
brachiocephalic vein (16). The subclavian vein (24) passes 
medially over the first rib (22) in front of scalenus anterior (28) 
to be joined by the internal jugular vein (1) to form the right 
brachiocephalic vein (18). The subclavian artery (25) is at a higher 
level behind scalenus anterior (28). The vertebral vein (30) and 
artery are deeply placed medial to scalenus anterior. 

In B, the view of the thyroid gland from behind shows three 
visible parathyroid glands (41 . 44 and 47). 

o 
o an isolated thyroid gland, from behind 

SYperior l.,,+ .. ht 

Inferior 

On the front of scalenus anterior (28), do not confuse the phrenic 
nerve (29) with the ascending cerviyl artery (36, here a branch of 
the superficial cervi,al artery, 37, but usually coming from the inferior 
thyroid, 35). Compare with page 112, AS and 6. 

The superior gland usually lies approximately level with the upper 
border of the thyroid isthmus (841 and 47). and the inferior gland 
behind the lower pole of the lateral lobe (in 844 it is below the 
lower pole). 

The typical number of parathyroid glands is four (in 90,,;, of 
individuals) but there may be more Of less; in 8, there are three 
(841,44 and 47). 

The glands usually lie between the posterior surfa,e of the lateral 
lobes of the thyroid gland and the thin capsule of the gland (which 
is inside the fascial sheath, derived from the pretra,heal fascia), 

The blood supply of both superior and inferior parathyroid glands is 
from the inferior thyroid artery (A3S). If the glands are diffiwlt to 
identify, following small branches of this artery should lead to the 
glands. 



Cervical vertebrae and neck 

Neck deep dissection IV 

o left side, from the front and the left 

o right side, from the front and the right 
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Neck 

The thyroid gland, thymus and the root of the neck 

In A, on the left side, the clavicle has been removed at the sternoclavicular joint (11), 
and so has the internal jugular vein at its junction with the subclavian vein (13) to 
form the brachiocephalic vein (16). The vertebral vein (19) is seen joining the 
subclavian (13), and the thoracic duct (14) here runs into the subclavian vein. a little 
more laterally than usual (see page 106, 43). A lymph node (9) and a small lymphatic 
trunk (12) have been preserved. 

In B, on the right side, the dissection is similar to that in A (and to page 110, A) but 
part of the common carotid artery (1) has been removed. The mediastinal lymphatic 
trunk (30) is seen curling over the subclavian artery (1 1) to join the subclavian 
lymphatic trunk (31) to form the right lymphatic duct (29) which (like the thoracic 
duct on the left side, page 114, 37) joins the junction of the internal jugular and 
subclavian veins (32 and 13). The recurrent laryngeal branch (27) of the vague nerve 
(2) has just begun to hook underneath the subclavian artery (11). 

1 Common carotid artery 
2 Vagus nerve 
3 Ascending cervical vein 
4 Scalenus anterior 
5 Phrenic nerve 
6 Ascending cervical artery 
7 Uppel'" trunk. of brachial plexus 
8 Superficial cervical artery 
9 A lower deep cervic.allymph node 

10 Su~asc.apular artery 
" Subclavian artery 
12 A subclavian lymph trunk. 
13 Subclavian vein 
14 Thoracic duct 
15 Internal thoracic artery 
16 8rachiocephalic vein 
17 Disc of nernoclavkular joint 
18 laterallobeo of thyroid gland 
19 Vertebral vein 
20 Thyrocervical trunk. 
21 Inferior thyroid artery 
22 Vertebral artery 
23 Isthmus of thyroid gland 
24 Inferior thyroid veins 
25 Lobeos of persinent thymus gland 
26 8rachiocephalic artery 
27 Recurrent laryngeal nerve 
28 Ansa subclavia 
29 Right lymphatic duct 
30 Mediastinal lymphatic trunk. 
31 Subclavian lymphatic trunk. 
32 Cut end of internal Jugular vein 
33 Suprascapular vein 
14 Sympathetic trunk. and middle 

cervical ganglion 
3S Tracheal branch of inferior 

thyroid artery 
36 Cricoid cartilage 

At the level of C6 vertebra: 
the cricoid cartilage (B36) 
the larynx continues as the trachea 
the pharynx continues as the oesophagus 

• the middle cervkalganglion (B34) 
the vertebral artery (A and B, 22) enters the foramen of the 
transverse process 
of (6 vertebra 
the inferior thyroid artery (821) arches medially 

The sympathetic nervous synem in the ne<k. consists of the sympathetic 
trunk. with the superior, middle and inferior cervical sympathetic ganglia 
and their branches. 

The rather elongated ju~cervJoI~ng'ion (page 114, 19) lies at the 
level of the second and third vertebrae beotween longus capitis (behind) 
and the internal carotid artery (page 114, S), which is within the carotid 
$heath (in front). It gives off from its upper end the internal carotid nerve, 
which constitutes the cephalic part of the sympathetic nervous system and 
enters the cranial cavity with the internal carotid artery. Other branches 
include grey rami communicantes to the upper four cervical nerves, a 
cardiac branch and branches to cervical viscera and vessels and the carotid 
body. 

The middle cervical ~ng/jon (834, the smallest of the three) is ilt Ihe level 
of the sixth cervical vertebra. usually In front of the inferior thyroid artery 
and always in front of the vertebral artery. It gives grey rami 
communicantes to the fifth and sixth cervical nerves, forms the ansa 
subclavia (828), and gives a cardiac branch and branches to cervical viscera 
and vessels. 

The Inferior cervical ~nglion (page 114. 53) lies in front of the ne<k of the 
first rib and behind the vertebral artery; it is frequently fused with the first 
thoracic sympathetic ganglion to form the cervicothoraclc (stellate) 
ganglion. It gives grey rami communicantes to the seventh and eighth 
cervical nerves (and to the first thoracic nerve if fused), a cardiac branch 
and branches to adjacent vessels. 

The middle cervical ganglion (834) lies in front of the vertebral artery; the 
inferiOf cervical ganglion lies beohind it (page 114. 53 and 39). 



Cervical vertebrae and neck 

Neck deep dissection V 
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The prevertebral muscles 

All the viscera and some major vessels 
have been removed except for the lower 
ends of the trachea (45), oesophagus (44), 
internal jugular veins (35), and the left 
and right common carotid arteries (31 and 
49). longus capitis (1) and longu5 colli (54) 
are the more medial prevertebral muscles, 
with levator scapulae (17), scalenus 
medius (22) and scalenus anterior (26) 
more laterally. The internal carotid nerve 
(5) extends up from the superior cervical 

1 Longus COlpitis 
2 Ascending pharyngeal artery 
3 Meningeal branch of ascending pharyngeal artery 
4 Internal carotid artery 
S Internal carotid nerve 
6 Vagus nerve 
7 Infericw vagal ganglion 
8 Glossopharyngeal nerve 
9 Accessory nerve (spinal root) 

10 Internal jugular vein 
11 Spine of sphenoid booe 
12 Tympanic part of temporal bone 
1] Occipital artery 
14 Posterior belly of digastric 
15 Mastoid process 
16 Sternocleidomastoid 
17 Levator scapulae 
18 Ventral ramus of third cervical nerve 
19 Superior cervical ganglion 
20 Sympathetic trunk 
21 Ascending cervical artery and vein 
22 Scalenus meetius 
23 Upper trunk of briKhial plexus 
24 Phrenic nerve 
25 Superficial cervical artery 
26 Scalenus anteriO!' 
27 Suprascapular artery 
28 Subclavian vein 
29 Internal thoracic artery 

In the lowest part of the neck the thoracic duct 
lies behind the left margin of the ~phagus. 
It ascends to arch laterally (37) at the level of 0 
vertebra. passing behind the common carotid 
artery and Internal jugular vein (31 and 35, here 
cut Just below the duct) and in front of the 
vertebral artery and vein U9 and 34), and enters 
the junction of the internal Jugular and subclavian 
veins (3S and 28). The right lymphatic duct (51) 
PUrsuel; a similar course on the right side. 

Neck 

ganglion (19), which is joined by a long 
length of sympathetic trunk (20) to the 
middle cervical ganglion (41). The inferior 
thyroid artery (42) arches medially from 
the thyrocervical trunk (38), and at a 
lower level the thoracic duct (37) arches 
laterally in front of the vertebral vessels 
(34 and 39). The origin of the right 
recurrent laryngeal nerve (43) from the 
vagus (6) is seen just below the right 
subclavian artery (48). 

30 Left brachiocephalic vein 
31 Lett common carotid artery 
32 Lett subclavian artery 
33 Vagus nerve 
34 Vertebral vein 
35 Internal jugular vein 
36 Jugular lymphatic trunk 
37 Thoracic duct 
38 Thyrocervical trunk 
39 Vertebral artery 
40 A large oesophageal branch of 

inferior thyroid artery 
41 Middle cervical ganglion 
42 Inferior thyroid artery 
43 Recurrent laryngeal nerve 
44 Oesophagus 
4S Trachea 
46 Brachlocephalic artery 
47 Right brachiocephalic vein 
48 Right subclavian artery 
49 Right common carotid artery 
50 Medianinallymphatic trunk 
S1 Right lymphatic duct 
S2 Dorsal scapular artery 
53 Inferior cervical ganglion 
54 Longus colli 
55 Transverse process of atlas 
56 Rectus capitis lateralis 
57 Anterior longitudinal ligament 

The recurrent laryngeal nerves (43) run up on 
each side in the groove between the trachea and 
oesophagus. The right nerve arises in the lower 
part of the neck from the vagus (6) and hooks 
under the right subclavian artery (48); the left 
nerve arises in the thorax and hooks under the 
arch of the aorta. 





Face, orbit and eye 

Face 118 Orbit and eye 128 

Surface markings 118 Eye and lacrimal apparatus 128 

Superficial dissection. Parotid gland. Orbital contents I. From above, 

facial nerve and muscles 120 and extraocular muscles 132 

Deep dissection I. Temporalis and masseter Orbital contents II. Ciliary ganglion 

muscles and temporomandibular joint 122 and dissection from the front 13' 

Deep dissection II . Infratemporal fossa and Orbital contents III. Eyes in section 

temporomandibular joint 12' and the lacrimal gland 136 



Face, orbit and eye 

Face Surface markings 



Some surface markings of the front and left side 

Among the more important surface markings on the 
face are those for the pulses of the superficial temporal 
artery (17), in front of the tragus of the ear (28) and 
behind the head of the mandible (16), and the facial 
artery (22), where it passes on to the face from the neck 
at the anterior border of the masseter muscle and 
2.5 cm in front o f the angle of the mandible (20). The 
parotid duct (18 and 19) lies under the middle third of a 
line drawn between the tragus of the ear (28) and the 
midpoint of t he philtrum (27). the rectangular area 
between t he two ridges below the nose and above the 
upper lip. 

1 Glabella 
2 Root 
) Dorsum 
4 Apex 
S Septum of nO$e 
6 Ala 
7 Anterior naris 
8 Alar groove 
9 Frontal notch and supratrochlear nerve and artery 

10 S1Jpra-orbital notch (or foramen). nerve and artery 
11 lateral part of supra-orbita l margin 
12 Medial palpebral ligament and lacrimal sac 
13 lnfra-orbital marg in 
14 lnfra·orbital foramen, nerve and vessels 
15 Zygomatic arch 
16 Head of mandible 
11 Auriculotemporal nerve and superlicial temporal artery 
18 Parotid duct emerg ing from gland 
19 Parotid duct turn ing medially at anterior border of masseter 
20 Angle of mandible 
21 Lower border of ramus 
22 Anterior border of masseter and fadal artery and vein 
2) l ower border of body of mandible 
24 Mental loramen, nerve and artery 
25 Lateral ang le of mouth 
26 Modiolus 
21 Philtrum 
28 Tragus of ear 

Face 

The supra-orbital. infra-orbital and mental foramina (10, 14 and 
241 l ie in approximately the same vertical plane, in line with the 
pupi l when looking stra ight ahead and viewed from the front_ 
Compare with page 2, 6, 12 and 16. 

The medial end of t he eyebrow is level with the supra-orbital 
marg in (as at 9), but t he lateral end is above the margin (above 
11 ). 

For further detai ls of the eye see page 128, and of the ear see 
page 164. 

The anterior naris (7) is commonly called the nostril. 

The muscles of the face (including butciniltor) and platysma are all 
supplied by the facial nerve (page 120). 

Facial nerve pa ral~is (Bell's palsy): 
• The lower eyelid droops (but not the upper lid, which is 

suppl ied by the oculomotor nerve). and the cornea may 
become damaged by dryness because the eye cannot be closed 
properly 

• The angle of the mouth droops, with dribbling of saliva, and it 
Is not ponible to 'show the teeth' on the affected side 

• Whistling is not possible, and food collects between t he teet h 
lind the cheek (due to paralysis of the buccinator) 

The facial paralysis may be accompanied by the following 
ildditional features depending on the site of the dilmage. If the 
damage: 
• is in the pons (where the facial nerve fibres overlie the 

abducent nucleus) there may be paralysis of the lateral rectus 
• is In the cerebellopontine angle or internal acoustic meatus 

where the facial and vestibulocochlear nerves lie clO$e 
toget her, t here may be deaf ness 
involves the nerve to staped ius, there may be hyperacusis 
(eKtreme sensitivity to sound) due to loss of the dampening 
effect on the vibration of the stapes 
involves the chorda tympani, there may be loss of taste 
sensation from the anterior two-thirds of the tongue (the 
unilateral loss of submand ibular and sublingual secretion will 
not be noticed) 

The above notes on facial nerve paralysis refer to ' infranuclear 
paralysis', I.e. damage to the allons derived from the facial nerve 
nucleus in the pons. 

Supranuclear paral~is refers to paralysis due to interruption of 
the pathway from the cerebral cortex to the facial nerve nucleus, 
i.e. damage to corticonutlear fibres. The axons f rom the cell 
bodies of the upper part of the facial nerve nucleus (in the pons) 
supply the forehead muscle (frontal belly of occipitofrontalis) and 
receIve corticonuclear fibres f rom the cerebral cortex of both 
sides, i.e. there are two sources of corticonuclear supply. The lower 
part of the facial nerve nucleus supplying the lower facial muscles 
and platysma receives corticonudear fibres from the opposite 
cerebral cortex only, i.e. only one source of corticonuclear supply. 
Therefore, unilateral supranuclear lesions (e.g. from haemorrhage 
in the internal capsule involving corticonutlear fibres) causes 
paral~is of the lower facial muscles of the opposite (contralateral) 
side but does not affect movement of the forehead on that side, 
because the neurons sypplylng the forehead muscle still hal/e an 
intact corticonuclear supply from the same (ipsilateral) side. 
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Face superficial dissection 

Superil)r 
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The left parotid gland, facial nerve and muscles 

Two examples are given to display variations that 
often exist in the shape and size of the parotid gland 
and facial muscles of expression, distribution of the 
fine branches of the facial nerve and superficial veins. 

The marginal mandibular brandl of the facial nerve (36) usually runs 
near the lower border of the mandible (to supply f<Kial muscles near 
the mouth), but it may dip below the mandible (as on page 100. 3) 
and overlie the submandibular gland. The nerve may be at risk in 
Inclslons to expose the gland unless the cut is made 2 cm below the 
mandible. 

The parotid gland (35) spi lls over into the irregular space bounded In 
front by the ramus of the mandible (page 8, 30, with the attachments 
of masseter laterally and the medial pterygoid medially). behind by 
the mastoid process (page 8, 13, with the attachments of 
sternocleido.mastoid laterally and the posterior belly of digastric 
medially), and medially by the styloid pr()(e5S (page 8, 18, with its 

Skin and subcutaneous tissues have been removed to 
display the superficial structures of the face. Five groups 
of branches of the facial nerve fan out from below the 
anterior border of the parotid gland (35): temporal (33), 
zygomatic (31), buccal (26), marginal mandibular (36) 
and cervical (37). The facial artery and vein (17 and 16) 
lie deep to platysma (23), risorius (24), and zygomaticus 
major and minor (14 and 13). 

three attached muscles-stylohyoid, styloglossus and 
stylopharyngeus). It Is enclosed 'n a capsule derived from the 
investIng layer of the deep cervical fascia. 

Embedded withIn the gland are: 
• the various facia l branches of the facial nerve (33, 31,26,36 

and 37) 
the retromandibular vein (page 156, C64 and 65) 

• the upper end of the external carotid artery (page 156, C62) and 
the beginning of its two termInal branches (superficial temporal, 
3, and maxillary, page 156, 62) 
lymph nodes 
filaments from the auriculotemporal nerve (2) 



0 0 , Temporoparietalis , Auriculotemporal nel'V1! 
3 Superficial tempcH"al artery 

• Zygomaticotemporal nerve 
pierdng tempol"alis faKia , Epicranial aponeurosis (galeil 
aponeurot ica) 

6 Frontal belly of 
occipitofrontal is 

7 Orbicularis oculi 
8 Depressor superdlii 

• Procerus ,. Nasalis 

" l evator labil superioris 
alaeque nasi 

12 l evator labii superioris 

" Zygomaticus minor ,. Zygomaticus major 
15 Levator angul i oris 
16 Facial vein 
17 Facial artery 
18 Superior labial artery 

" Orb icularis oris 
2. Ment.llis 

" Depressor labii inferioris 
22 Depressor .lngull oris 
21 Platysm.l ,. Risorius 

G Herpes zoster (sh ingles) 
of the facial nerve may 
present as vesicles on 
the pinna together 
w ith a facial palsy 

25 

" 27 
28 
2. 
30 
31 

32 

" 
34 
3S 

36 

37 
38 

" •• ., 
.2 
.3 
44 

., 
46 
.7 

Massete r 
Buccal branches of fildal nerve 
Buaal ta t pad 
Ac(~sory parotid g land 
Parot id duct 
Transverse facial arte ry 
Zygomatic branch of facial 
nerve 
Zygomatic arch 
Temporal bram:hes of facial 
nerve 
Deep part of parotid gland 
Superficial part of parot id 
gland 
Marginal mandibular branch 
of facial ne rve 
Cervical branch of facial nerve 
External jugular vein 
Great iluriwlaf nerve 
Sternodeidomastoid 
l esser occipital nerve 
Greater occipital nerve 
Occipital artery 
Occipital belly of 
Q(cipito frontal is 
Occipital vein 
Cervical lymph node 
Cartilage of pina 

Face 

The pathway for parotid gland secretion: from the inferior salivary 
nucleus in the pons by the glossopharyngeal nerve and its 
tympank branch, the tympanic plexus and the lesser petrosal 
nerve to the olk g/lnglion bynOlpse}, and then to the glOlnd by 
mOlments of the OIuriculotemporal nerve, 

fOf the parotid glOlnd in transverse section .lnd 01 medial view. see 
page 156. 

The main part of the I!picranius muscle (a term rOlrely used) 
consists of the frontal OInd Q(cipital bellies of Q(cipitofrontalis (6 
OInd 44. commonly called occipitalis and frontalis). united centrally 
by the epicrOlnlOlI aponeurosis (galea OIponeurotkOl. S). 
Temporoparietalis (1). whiCh Is OIlso classified as part of epicranlus. 
Is the name given to muscle fibres (if present) OIl the side of the 
SCOl'p between frontalis and the aurlculOlr muscles (usually smOlU 
and unimportant and not illustrated here), 

The occipltOl ' belly of Q«ipito fron l alis (see OIlso page 105) has 01 
bony attachment 10 Ihe supreme nuchOll llne (pOlge 12. All) and 
the mOlstold prQ(ess; the frontal belly has no bony attachment. 

CD lower motor neurone palsy of the facial 
nerve following inflammation of the 
facial nerve in the stylomastoid canal 
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Face deep dissection I 

Superior 
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Inferior 

The right temporal is and masseter muscles and the 
temporomandibular joint 

" muscles and joint. from the right 

o temporalis insertion. from the right and front 

1 Inferior temporal line 
2 Temporalis muscle 
] Temporalis tendon 
4 Zygomatic arch 
S Mlddl~ I~yer I of masseter 
6 Superilclallayer 
7 Submandibular gland 
8 Neck of mandible 

Superior """" + Medial (right) 

interlOi' 

o 

9 Lateral ligament of temporomandibular raint 
10 Styloid process 
" Posterior belly of digartrk 
12 Sternocleidomastoid 
1] Temporalis fascia 
14 Superior temporal l ine 
1S Coronoid process I of mandible 
16 Ramus 
17 Medial pterygoid 
18 Cut edge of mucous membrane of mouth 
19 Angle of mandible 



e Using a Rowe's elevator the fractured and displaced body of 
the zygoma is reduced through a temporal 'Gillies' approach 
above the hairline 

In A, the parotid gland, facial muscles and all vessels and nerves 
have been removed, together with part of the temporalis fascia 
(13). The capsule of the temporomandibular joint is displayed (9), 
below the zygomatic arch (4) and in front of the external acoustic 
meatus. The posterior belly of digastric is seen between the ramus 
of the mandible (16) and sternocleidomastoid (12). and the styloid 
process (10) is more deeply placed. 

In B, part of the zygomatic arch (4) and the whole of the masseter 
have been removed to show the extensive attachment of the 
tendon of temporalis (3) to the front of the ramus of the mandible 
(16). 

Face 

Although superficially piKed, temporalis and 
masseter are dassified (with tM ~ial and lateral 
pterygoids) as mU'SCles of mastication, not muscles 
of the face. 

Temporalis (2) arises from the floor of the temporal 
fossa and from the overlying temporalis fascia (13), 
which passes from the superior temporal line to the 
zygomatic arch. The attachment of the muscle is 
limited above by the inferior tempol"<lliine. 

The insertion of tempor<llis is to the apex. anterior 
and posterior bordel'1 and medial surface of the 
coronoid process (16), and exten<k down the 
anterior border of the ramus (16) almost as far as 
the third molar tooth. 

Masseter consists of three overlapping layers: 
• superficial (6). arising from the zygomatic 

process of the maJlllla and the anterior two· 
thirds of the lower border of the zygomatic arch 

• middle, arising from the deep surface of the 
anterior two·thlrds of the arch and the lower 
border of the posterior third 

• deep, from the deep surface of the arch 

The layel'1 fuse anteriorly and are inserted into the 
lateral surface of the angle, ramus and coronoid 
process of the mandible (19, 16and 15). 

80th temporatis and masseter, together with the 
medial and lateral pterygoid muscles (the 'muscles 
of mastication' group), are supplied by the 
mandibular branch of the trigeminal nerve. 

In trigeminal nerve paralysis, there is paralysis of 
the mU'SCles of mastication with eventual hollowing 
above and below the zygomatic arch due to 
wasting of temporalis and masseter. 
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The right infratemporal fossa 
and temporomandibular joint 

o after removal of 
temporalis, the zygomatic 
arch. masseter and part of 
the mandible 

o after removal of the 
lateral pterygoid 

e after removal of the 
mandible and some 
adjacent neck structures 

CD from above. after removal 
of part of the floor of the 
middle cranial fossa 

AnterlOf 

"". I + lateral 13 (right) 

CD Posterior 



In A the removal of much of the ramus of the mandible 
displays the two pterygoid muscles and associated 
structures. The maxillary artery (16) runs obliquely upwards 
across the lateral pterygoid (15), and the lingual and 
inferior alveolar nerves (11 and 12) pass obliquely 
downwards over the medial pterygoid (10). Farther forward 
the buccal nerve (9) emerges between the two heads of the 
lateral pterygoid (3 and 15), 

In B after removing the lateral pterygoid, the mandibular 
nerve (25) is seen just after emerg ing from the foramen 

The boundaries of the infratemporal fossa (see pages 16. A and 26): 
roof- the infratemporal surface of the greater wing of the 
sphenoid bone (bounded laterally by the infratemporal crest. page 
16. A 15). containing the foramen ovale and spinosum (page 16, 
A44 and 0). a small pan of the squamous pan of the temporal 
bone in front of the articular tubercle (page 16. AI7). and laterally 
the gap between the zygomatic arch (page 16. A16) and the side 
of the skull (forming the communication between the temporal 
and infratemporal fossae) 
medially-the lateral pterygoid plate (pages 16, A 14 and 20, A2) 
laterally- the ramus of the mandible (page 8, 30) 
in front- the infratemporal (posterior) wrface of the ma)!.illa 
(page 20, AS) 
behind-the styloid pr()(es5 and tympanic pan of the temporal 
bone (page 8. 18 and 14) 

The contenu of the infratemporal fossa: 
• the temporahs muscle and iu insenion into the coronoid prO(t'U 

(page 122. 83 and 16) 
the medial and lateral pterygoid muscles (A 10 and 15) 
the pterygoid plexus of veins 

1 Deep tempora l nerve 
2 Deep temporal anery 
3 Upper head of lateral pterygoid 
4 Ma_mary nerve 
5 Posterior superior alveolar nerve 
6 Posterior super ior alveolar anery 
7 Infra temporal surface of maxi lla 
8 Buccinator 
9 Buc,. 1 nerve 

10 Medial pterygoid 
11 Lingual nerve 
12 Inferior alveolar nerve 
13 Inferior alveolar artery 
14 Nerve to mylohyoid 
15 l ower head of latera l pterygoid 
16 Ma_mary anery 
17 Masseteric nerve 
18 Anicular disc and head of mandible I of temporomand ibular joint 
19 Capsule 
20 Nerve to medial pterygoid 
21 l.ter-.I pterygoid plate 
22 Chorda tympani 
23 Middle meningeal an ery 
24 Accessory meningeal anery 
25 Mandibular nerve 
26 Nerve to latera l pterygoid 
27 Auriculotemporal nerve 
28 Tensor veil palatini 
29 l evator vel i palatin i 
30 Pharyngobasllar fascia 
31 Ascending palat ine an ery 
12 Super ior constr ictor of pharynx 
33 Pterygomandibular raphe 
34 Parotid duct 

Face 

ovale, with the chorda tympani (22) joining the back of the 
lingual nerve (11). as also seen more clearly in C, after 
removal of the whole mandible and the medial pterygoid. 

The view in D looks down on the temporomandibular 
joint (19) from above after removing the floor of the lateral 
part of the middle cranial fossa. It shows temporal and 
masseteric nerves (1 and 17), running laterally above the 
upper head of the lateral pterygoid (3), with the buccal 
nerve (9) and the nerve to the lateral pterygoid (26) passing 
below this head; i .e. between the two heads (3 and 15). 

the mililillary artery and Its brarn:hes (816) 
the mandibular nerve and its branches (825) 
the chorda tympani (02) 

In C the ma~ill.ry .rtery (upper 16) is seen p.ssing through the 
pterygoma_iIIary fissure (page 20. A4) in front of the lateral pterygoid 
plate (21) to enter the pterygopalatine fossa. For the boundaries of 
the fosSil. see page 69. 

The contents of the pterygopalatine fossa: 
• the maxillary artery (c, upper 16) 
• the maxillary nerve (page 1 sa, A2) 
• the pterygopalatine ganglion (page ISS. A4) 

The medial and I.teral pterygoid muscles both have an origin from 
the respective sides of the latrraf pterygoid plate (paQ(' 18. 3. 4 
and 6), 

The lateral pterygoid helps to open the mouth by pulling the nead of 
the mandible forwards on to the anicular tubercle in front of the 
mandibular fossa (page 16, A 17). The other muscles of the mastic.tion 
group (medial pterygoid, temporalis and masseter) help to cJOJ~ it. 

35 Mucoperiosteum of mandible 
36 Submandibular ganglion 
37 Styloglossus 
38 Submandibular duct 
39 Hypoglossal nerve 
40 Mylohyoid 
41 Tendon of digastric 
42 Hyoid bone 
43 Thyrohyoid and nerve 
44 Stylohyoid 
45 Facial artery 
46 Hyoglossus 
47 Stylohyoid l igament 
48 Lingual artery 
49 Stylopharyngeus and glossopharyngeal nerve 
50 Ascending pharyngeal anery 
51 Internal carot id artery 
52 Hypoglossal nerve hooking round occipital anary and 

sternocleidomastoid brarn:h 
53 Internal jugular vein 
54 Styloid process 
55 Roots of aur iculotemporal nerve 
56 Posterior pan of orbit 
57 Front al nerve 
58 Floor of lateral pan of middle cranial fosSil 
59 Temporalis 
60 Opt ic nerve 
61 Owlomotor nerve 
62 Ophthalmic nerve 
63 Sphenoidal sinus 
64 Trigeminal nerve and ganglion 
65 Petrous pan of temporal bone 
66 Greater petrosal nerve 



Face. orbit and eye 

(iii) (iv) 

o A radio-opaque dye is injected into the lower joint space of the temporomandibular joint (TMJ), and these four 
films show the (i) closed, (ii) rotation, (iii) translation and finally (iv) dislocated position of the condyle with dye 
ultimately escaping into the upper joint space 

Superior '"",," + """., 
Inferior 



Face 

.-----:---"'i:--:;,...~--------Deep temporat artenes 

~s~t~~artef)'-----,,------?",-

Accessory menil'l!leal artety 

Anterior tympanic artery ---~'ry 

Deep aurirular artery----/ 

External carotid artery -----.../ 

~--- Sphenopatatll'le artery 

~ __ Infraorbital artery 

Postenor superior 
alveolar artery 

Desc:eooing palatine artery 

~+'F,&~L- IBuccal artery 

L'-----\-+ ___ Inferior alveolar artery 

L ___ Maxillary artety 

o diagram of the branches of the maxillary artery showing the blood supply to the maxillae. 
There are three portions· the mandibular. the pterygoid and the pterygopalatine. 
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Orbit and eye eye and lacrimal apparatus 
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The eye 
o surface features 

o the orbicularis oculi muscle 

G CD the nasolacrimal duct 

When looking straight ahead, as in A, the lower eyelid 
(10) is approximately level with the sclerocorneal 
junction (7), but the upper eyelid (1) is below the 
junction. 

In B. skin and subcutaneous tissue have been removed 
to show orbicularis oculi (13 and 14), with the angular 
vein (19) beginning near the medial palpebral ligament 
(15). 

In C, the facial muscles and part of the skull have been 
dissected away to display the nasolacrimal duct (38) 
opening into the inferior meatus of the nose (39; 
compare with page 142, B17). 

In 0 (magnified), fine black bristles have been placed in 
the openings of the upper (48) and lower (42) lacrimal 
puncta. 

Orbit and eye 

The la(timal apparatus consists of: 
the lacrimal gland (C46; page 132, AI) 
the upper and lower lacrimal puncta (C and 0, 42, 48) opening 
Into the lacrimal canaliculi (C and 0, 41, 47) 
the lacrimal sac (C and 0, 36) into which the canaliculi drain 
the nasolacrimal duct (C and 0, 38), continuing downwards 
from the lacr imal sac and opening into the inferior meatus of 
the nose (page 142. 817) 

Some connective tissues of the eye and orbit: 
Orbital septum-a t hin sheet of tissue continuous with the 
periosteum at the orbital margin (C43), blending in the upper 
eyelid with the superficial lamella of the aponeurosis of levator 
palpebfae wperioris (00). and in the lower eyelid with the 
anterior surface of the tarsus. 
Lacrimal f.ncia-stretches between the anterior and posterior 
lacrimal (tests, behind the medial palpebral ligament (07) and 
covering the lacrimal sac (06), being pierced by the lacrimal 
canaliculi (C41). 
Fascial sheath of the eyeball (Tenon's capsule}-envelops the 
eyeball from the optic nerve to the sclerocorneal junction. It is 
pierced by the ciliary vessels and nerves and the tendons of the 
eyeball muscles, being reflected on to each muscle as a sheath. 
Medial and lateral check IIgaments-expanslons of the sheath 
of t he medial and lateral rectus muscles. attached to the 
posterior lacrimal crest (medial) and marginal tuberde (lateral) 
(page 28, Al6 and 9). 
Suspensory ligament of the eyeball- the lower part of the 
sheath of the eyeball. between the medial and lateral check 
ligaments. 
Medial palpebral ligament (815; 07}-from the medial ends 
of the two tarsi to the anterior lacrimal crest (page 28. Al3) 
and the adjoining part of the frontal process of the maxilla. It 
lies in front of the lacrimal sac (06) with the lacrimal fascia 
intervening. 
l ateral palpebral ligament- from the lateral ends of the two 
tarsi to the marginal tubercle (page 28, A9) where it is 
attached in front of the lateral check ligament and behind the 
lateral palpebral raphe. It Is a less well ·defined structure than 
the medial palpebral ligament. 

• lateral palpebral raphe-formed by the interlacing fibres of 
the palpebral part of orbicularis oculi (814). 

The angular vein (19, the name given to the uppermost end of the 
facial vein) lies in (ront of the medial palpebral ligament (815, 
(7). and may cause haerTlOfrhage during incisions to divide the 
ligament to expose the lacrimal sac (06) which Is behind the 
ligament. 

, Upper eyelid 
1 lacrimal papilla 
] Medial angle (inner canthu~) 
4 liIcrimal caruncle 

26 Zygomaticus major 

21 Buccal . } branches of facial nerve 
28 Zygomattc 

29 .Muscle fibr~ } of levator palpebfae super ioris 
5 Plica semilunaris 
6 Sdera with overlying conjunctiva 
7 Sclerocorneal junction (limbus) 
8 Iris 
9 Pupil 

10 lower eyelid 
11 liI teral angle (outer canthus) 
12 Frontal belly of occipitofrontal is 

11 Orbital part } of o rbicularis oculi 
14 Palpebral part 
1S Medial palpebral ligament 
16 Ot'pressor supercllii 
17 Procerus 
18 Nasalis 
19 Angular vein 
20 levator labii superioris alaeque nasi 
21 levator lab;i superioris 
22 levator anguli oris 
21 Facial artery 
24 Facial vein 
25 Zygomaticus minor 

] 0 poneurOSIS 
]1 Supra-orbital nerve 
] 2 Supra-orbita l artery 
]] Tendon of superior oblique 
14 Trochlea 
3S Dorsal nasal artery 
16 lacr imal sac (upper extremity) 
17 Medial palpebral ligament 
38 Nasolacr imal duct 
19 Opening of nasolacrimal duct (anter ior w all removed) 

in inferior meatus of nose 
40 Infra-orbital nerve 
41 lower lacr imal canal iculus 
42 l ower lacr imal papilla and punctum 
4] Cut edge of orbital septum and periosteum 
44 Infer ior oblique 
4S Orbital fat pad 
46 Lacrimal gland 
47 Upper lacrimal canaliculus 
48 Upper lacrimal papilla and punctum 



Face, orbit and eye 

Eye and lacrimal apparatus 

o coronal section of head, at the level of the eyes, from the front 
Superior ... ,+"" 
InfllflOr 

o the same surface of section A (enlarged central area) 

• the surface of the opposing section (enlarged central area) 

e 0 diagrams of the right lacrimal passages 

The section A- 8 is viewed from the front looking from the face to the back of the head, and in 
C looking from the back of the head to the face; the sections were produced by the same 1 mm 
saw cut and have been separated like opening a book. 2 mm diameter yellow markers have 
been placed in the opening tract of the nasolacrimal duct. 

1 Frontal lobe of brain 
2 Frontal sinus 
1 Roof of nasal cavity 
4 Infundibulum draining frontal sinus 
5 Middle nasal concha 
6 Nasal septum 
1 Inferior nasal concha 
8 Hard palate 
9 Nasolacrimal dlKt-lower part opening into the inferior meatus 

10 Dorsum of tongue 
11 Palatine proeMS of maxilla 
12 Alveolar proeess of maxilla 
11 Vestibule of mouth 
14 Maxilla 
15 Maxillary sinus 
16 Orbital margin of zygomatic bone 
11 Infra-orbital artery and nerve within Infra-orbital canal of 

maxilla 
18 Infer ior rectus 
19 Orbital surface of m,lIXilia 
20 Medial rectus 
21 Lacrimal bone 
22 Tendon of superior oblique 

21 Orbit al part of frontal bone 
24 Vitreous humour 
25 Superior rectus 
26 Levator palpebrae superioris 
21 Lacr imal gland (orbit al part) 
28 Lacr imal gland (palpebral part) 
29 Lateral rectus 
10 Infer ior oblique 
11 Orbicularis oculi 
12 Zygomaticus minor 
11 Zygomaticus major 
14 Middle meatus 
15 Inferior meatus 
16 Opening of nasolacrimal dlKt 
11 Ethmoid air cells 
18 Lacrimal sac 
19 Upper lacr imal canullculus 
40 Upper lacrimal P'lpilla and punctum 
41 lower lacr imill P'lpilla and punctum 
42 Lower lacrimal canuliculus 
41 Lacr imal duct 
44 Nasolacrimal duct-upper P'lrt merging with t he 

lacrimal sac within the lacrimal canal 
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Diagram of the nasolacrimal duct divided into 
three parts according to external relations; with 
measurements (after Power and Aubaret) 

1 Lacrimal sac 
2 Nasolacrimal duct (interosseous part) 
) Nasolacrimal duct (meatal part) 

The rare condition of prolongation of the passage 
below the opening is indicated by a dotted line. 

Orbit and eye 
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The orbits from above. and the extraocular muscles 

o the left orbit. after removal of the roof 

o superficial dissection of the right orbit 

e dissection of the right orbit (enlarged) 

A is the view looking down from the anterior cranial fossa 
after removing bone of part of the floor of the fossa, i.e. 
the roof of the orbit. The orbital contents are embedded in 
a mass of orbital fat (2), with the lacrimal gland (1) at the 
anterolateral corner. 

In B the contents of the orbit are shown from above after 
removal of the orbital fat. The frontal nerve (19) lies on top 
of levator palpebrae superioris (13), which in turn overlaps 
most of the superior rectus (17) . The superior oblique (31), 
high on the medial wall with its nerve, the trochlear (20), 
and its tendon hooking through the trochlea (10), obscures 
the medial rectus, which is lower down and only seen w hen 
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G diagram of the left extraocular muscles, from 
the left 

the superior oblique is removed (as in C37). The lateral 
rectus (16) lies along the lateral wall with the lacrimal nerve 
(15) above it. running to the gland (1) with the lacrimal 
artery (14). 

In C (magnified), parts of levator palpebrae superioris 
(13) and the superior rectus (17) have been removed and 
reflected to show the optic nerve (27) being crossed 
superficially by the nasociliary nerve (30) and the 
ophthalmic artery (7). About halfway along the medial side 
of the orbit. the nasociliary nerve (30) gives off the anterior 
ethmoidal nerve (32) and then continues forwards as the 
infratrochlear nerve (33), At the bottom of the picture, the 
superior branch of the oculomotor nerve (36) is on the 
under surface of the proximal reflected part of the superior 
rectus (17), and on the lateral side the abducent nerve (22) 
enters the deep surface of the lateral rectus (16). 

The diagram in D shows the extraocular muscles from the 
left side (the medial rectus is obscured by the eye and the 
lateral rectus). 

, liIcrimal gland 21 o<:ulomotor nerve 
2 Orbital fat 22 Abducent nerve 
3 Ethmoidal air cell 23 Ophthalmic nerve 

• Cribriform plate of ethmoid 2. Trigeminal ganglion 
boo, 25 Trigeminal nerve 

5 Crista galli 26 Petrosphenoidal ligament , Dural sheath of optic nerve 27 Optic IWrve 
1 Ophthalmic artery 28 Common tendinous ring 
8 Internal carotid artery 29 Posterior ethmoidal artery 

• Pituitary gland 30 Nasociliary nerve ,. Trochlea 31 Su~rior oblique 

" Supratrochlear nerve 32 Anterior ethmoidal nerve 
12 Supra-orbital nerve 33 Infratrochlear nerve 
13 Levator palpebrae superJoris 3. Supra-orbital artery ,. Lacrimal artery 3S Anterior ethmoidal artery 
15 Lacr imal nerve " Superior branch of ,. liIteral rectus oculomotor nerve 

" Superior rectus 31 Medial rectus 
18 Superior ophthalmic vein 38 Inferior rectus 

" Frontal nerve " Inferior oblique 
2. Trochlear nerve 

Orbit and eye 

The supra·orbital artery, which normall~ arises from the 
ophthalmic artery near the back of the orbit, as in 04, was 
absent in B. 

Nerve supplies of the ¥ and eye muscles: 
Motor to eye muscles: 

liIteral rectus (C I 6) by the abducent nerve (C22) 
Superior oblique (831) by t he trochlear nerve (B20) 
All other muscles b~ the oculomotOl" nerve: superior rectus 
(8 and C. 17) by the superior branch (06, which also 
supplies levator palpebrae superioris. 8 and C. 13). and 
Inferior rectus, inferior oblique and medial rectus by the 
inferior branch (page 134, A19, 17, 18 and IS) 

Sensory: 
• To the cornea: long and short ciliary nerves (page 134, A28) 

To the conjunctiva: lacrimal, supra·orbital, supratrochlear, 
infratrochlear and infra-orbital (the same nerves that 
supply the skin of the eyelids) 

Individual eye muscles tum the eye as follows; 
Lateral rectus: out 
Medial rectus: in 
Superior rectus: up and In 
Inferior rectus: down and in 
Superior oblique: out, and down when turned in 
Inferior oblique: out, and up when turned in 

The superior and inferior recti not only turn the eye upwards 
or downwards, respectively, but also assist the medial rectus 
in turning it inwards. This is because the insertions of the 
superior and Inferior recti on the eye lie medial to the 
vertical axis. 

The superior and inferior oblique muscles not only tum the 
eye downwards or upwards, respectively, but also outwards. 
This is be<ause their insertions lie lateral to the vertical axis. 
However, it must be noted that the depreuor action of the 
superior oblique and the elevator action of the inferior 
oblique can only occur when the eye is turned In. 

levator palpebrae superioris contains some smooth muscle 
fibres whkh receive a sympathetk nerve supply. 

Apart from the six muscles that move the eye (the four recti 
and two obliques) and the levator palpebrae superioris, there 
is an eighth muscle within the orbit, the orbitalis. It conslsu of 
smooth muscle that bridges over the infra-orbital groove and 
inferior orbital fissure (page 28, A 15 and Ill. and although 
large in some animals it is an unimportant vestigial structure in 
the human orbit. 

lesions of the motor nerves to the eye muscles all give varying 
degrees of diplopia (double vision) and strabismus (squint). 
o<:ulomotor nerve paralysis: 

The upper eyelid droops (ptosis), dosing the eye, due to 
paralysis of levator labU superioris (the part of the levator 
supplied by sympathetic fibres is not sufficient to keep the 
eye open). 
When the upper ¥Iid is lihed up. the eye is seen to be 
looking outwards and sl ightly downwards, due to the 
unopposed action of the lateral rectus (abducent nerve) 
and superiOl" oblique (trochlear nerve) • 
The eye cannot look straight upwards or downwards or 
inwards. due to paralysis of the superior, infe-rior and 
medial recti. 

• The pupil is dilated and does not react to light or on 
accommodation, due to Interruption of the 
parasympathet ic fibres from the Edinger·Westphal nucleus 
that run in the oculomotor nerve to the ciliary ganglion 
and which normally act to constrict the pupil. 

Trochlear nerve paralysis: 
• There is a weakness when looking downwards with the eye 

turned in, due to paralysis of the superior oblique. 
Abducent nerve paralysis: 

The eye cannot look outwards. due to paralysis of the 
lateral rectus, and is deviated inwards by the unopposed 
action of the medial, superior and inferior recti 
(oculomotor nerve). 
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The ciliary ganglion and dissection from the front 

o the left orbit and ciliary ganglion. from above 

o the right orbit and ciliary ganglion. from the right 

e the leh orbit. from the front and the left 

G the left orbit. from the f ront and the right 

o following fracture of the orbital rim and breach of 
the periostium. a subconjunctival haemorrhage 
may result which extends posteriorly around the 
globe. It appears red as oxygen diffuses through 
the conjunctiva 



In A removal of the superior oblique (seen high on the 
lateral wa ll; ( 7) enables t he lateral rectus t o be seen 
(31), with its nerve, the abducent (29). Removal of much 
of the optic nerve (20) displays the inferior rectus (16) 
w ith its nerve (17) and the nerves to the medial rectus 
(15) and inferior oblique (18); these three nerves are all 
branches of the inferior branch of the oculomotor nerve 
(19). 

In B w ith the lateral wa ll of the orbit removed, the 
cil iary ganglion (27) is shown, lying lateral to the optic 
nerve (20) near the back of t he orbit. 

The views in C and 0 show muscles and nerves in 
relat ion to the orbital w alls after removal of the eye. In 
C note t he extension of the subarachnoid space (39) and 
t he dural sheath (40) round the optic nerve (20). In B the 
zygomatic branch of the maxillary nerve has been 
removed, and the communicating branch (33) with the 
lacrimal nerve (30) has arisen di rectly from the maxillary 
nerve (36) . 

1 lacrimal gland 
2 levator palpebrae superioris 
1 Superior re<:tus 
4 Supra-orbital nerve 
5 Supra-orbital artery 
6 Superior ophthalmic vein 
7 Tro<hlea 
8 Supratro<hlear nerve 
9 Tendon of superior oblique 

10 Infratro<hlear nerve 
11 Anterior et hmoidal nerve 
12 Et hmoidal air ce ll 
13 Nasociliary nerve 
14 Medial rectus 
15 Nerve to medial rectus 
16 Infer ior rectus 
17 Nerve to inferior rectus 
18 Nerve to inferior oblique 
19 Inferior branch of o<ulomotor nerve 
20 Optic nerve 
21 Ophthalmic artery 
22 Internal carotid artery 
23 Oculomotor nerve 
24 5uperior branch of o<ulomotor nerve 
25 Naso<iliary root of ciliary ganglion 
26 Oculomotor (parasympathetic) root of ciliary ganglion 
27 Ciliary ganglion 
28 Short ciliary nerve 
29 Abducent nerve 
30 Lacrimal nerve 
31 Lateral rectus 
32 Inferior oblique 
33 Communication between 30 and 36 (in 8) or 42 (in 0) 
34 Infra·orbital nerve 
35 Infra -orbital artery 
36 Ma~illary nerve 
37 Superior oblique 
38 Tro<hlear nerve 
39 Subarachnoid space 
40 Dural sheath of opt ic nerve 
41 Zygomatico·orbital foramen 
42 Zygomatk nelV(~ 
43 Inferior orbital fissure 
44 Frontal nerve 

Orbit and eye 

Ciliary nerves: 
• The short ciliary nerve (A and B, 28, eight to ten in number) 

are branche from the ciliary ganglion (827) that contain 
postganglionic parasympathetic fibres for the pupillary and 
ciliary muscles, They also contain afferent fibre from the eye. 
including the cornea. 
The long ciliary nerve (two or three in number, here removed) 
are branches of the nasociliary nerve (A. and 8, 13) and contain 
afferent fibre from the eye, including the cornea. 

Ciliary arteries (here removed to display the more important 
nerves): 
• The anterior ciliary arterie (variable in number) are so named 

becauM! they arise near the front of the orbit from mUKular 
branches of the ophthalmic artery, and run to the front of the 
eyeball along the tendon of the rectus mUKles. 

• The posterior ciliary arteries are so named becauM! they arise 
near the back of the orbit. 
The short posterior ciliary arteries (about seven in number) run 
from the ophthalmic artery along the outside of the dural 
sheath of the optic nerve and divide into further branches 
before piercing the sdera near the nerve. 

• The long posterior ciliary arteries (usually two) pass from the 
ophthalmic artery to pierce the sclera on either side of the 
optic nerve. 

The four parasympathetk ganglia in the head and ne<:k: 
The ciilary ganglion (827), lying at the back of the orbit on the 
lateral side of the optic nerve about 8 mm in front of the 
opening of the optk canal; 
The pterygopalatine ganglion (page 158, A4) in the 
pterygopalatine fos~ below the ma~illary nerve; 

• The otic ganglion (page 158, All) on the medial side of the 
mandibular nerve just below the foramen avail'. 
The submandibular ganglion (page 158, A40) below the lingual 
nerve on the outer surface of hyoglossus. 

The pupillary light refle~es: 
The direct pupillary light refleK-snining a light into one eye 
causes the pupil of that eye to conmict. 
The indirect (consensual) pupillary light reflu-shining a light 
Into one eye causes the pupil of the opposite eye to constrict. 
The pathway for the pupillary light reflexes: from the retina by 
the optic nerve, chiasma and tract to the pretectal nuclem 
(synapM!) at the level of the superior collkulus, then to the 
Edinger-Westphal part of the o<ulomotor nucleus and by the 
inferior division of the o<ulomotor nerve and the branch to the 
inferior oblique to reach the ciliary ganglion (synapse), and 
then by short ciliary nerves to the sphincter pupillae. The pupils 
of both eyes constrict because (a) some fibres cross in the optic 
chiasma, and (b) fibres from the preteetal nucleus pass to the 
Edinger-Westphal nudei of both sides. 

The a({omodation-<onvergence (near) refle~: for looking at near 
objects the eye is focused by adjustment of the lens by the ciliary 
mUKles (accomodationl. the pupil constricts, and the eyes 
converge by contraction of both medial rectus muscles. These 
combined refle~es are sometimes collectively called the near 
refle~. 

The probable pathways for the near refleK: 
• For accomodation: from the visual corte~ by the posterior limb 

of the Internal capsule to the Edinger- Westphal nudeus (not 
via the pretectal nucleus) and so to the ciliary ganglion, 
sphincter pupillae and ciliary muscle as fOf the pupillary Ught 
refle~es . 
For convergence: from the visual corteK by association fibres to 
the frontal eye field (middle frontal gyrus) (synapse), then by 
the anterior limb of the internal capsule to those cell bodies of 
the o<ulomotor nucleus that supply the medial rectus. 
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The eyes in section and the lacrimal gland 

o transverse section through the orbits and the nasal 
and cranial cavities, from above 

o sagittal section through the right orbit. from the 
lett 

• an isolated right lacrimal gland, replaced within the 
orbit, from the left and below 

CD the anterior half of an eye sectioned through the 
equator, from behind (enlarged) 

o the section in D with the lens removed and placed 
at the side (enlarged) 

In A the section has passed through the eyes just above 
the optic nerves (13) which. at the back of the orbits. lie 
immediately adjacent to the sphenoidal sinuses (15) and 
the most posterior ethmoidal air cells (14). 

In B the vertically sectioned eye shows the extent of the 
conjunctival fornices (25 and 39) with the lids almost 
dosed (24 and 40). 

In C the right lacrimal gland has been dissected free 
from all other structures apart from the lacrimal artery 
and nerve (43). to emphasise its position in the upper 
outer corner of the front of the orbit. 

Orbit and eye 

G 

In D and E (enlarged) the eye has been sectioned 
through the equator. i.e. in the coronal plane. and the 
front half is viewed from behind. In D the lens (49) is in 
place. and in E it has been removed and placed at one 
side to show the margin of the pupil (51) and the 
posterior surface of the cornea (52). 

The lacrimal gland has an upper (larger) orbital part (C41) and a 
lower (smaller) palpebral part (C42). cont inuous with each other 
round the lateral (concave) border of the aponeurosis of levator 
palpebrae superioris. 

The orbital part lies in t he lacrimal fossa of the frontal bone 
(page 28, 813), above the levator (page 132, A I). 
The palpebral part lies below the levator and extends into t he 
lateral part of t he upper eyelid (page 128, C46) . 
About 12 small ducts open into the superior conjunctival forni~ 
(B2S}-those from the orbital part passing through the 
palpebra l part. 

The pathway for lacrimal gland se<retion: from the superior 
salivary nudeus by the nervus intermedius part of the facial nerve, 
greater petrosal nerve and nerve of the pterygoid canal to the 
pterygoplalatine ganglion (synapse), and then t o the gland by the 
maxillary nerve, its zygomatic branch and the communication with 
the lacr imal nerve. 

The tarsi are plates of dense f ibrous tissue within each eyelid. 

, Cerebellum 27 Tendon of superior rectus 
2 Junction of pons and midbrain 28 Superior ophthalmic vein 
3 Trochlear nerve 29 Dural sheat h of optk nerve 

• Superior cerebellar artery 30 Nasoci liary nerve , Tentorium cerebelli 31 Central artery of retina 

• Posterior cerebra l artery 32 Inferior ophthalmic vein 
1 Attached margin of tentorium cerebelli 33 Inferior rectus 
8 Roof of cavernous sinus 3. Inferior oblique 

• Oculomotor nerve 35 Vi treous humour 
10 Free margin of tentorium cerebelll 36 Lens 

" Anterior dinoid process 31 Anterior chamber 
12 ElCtension of posterior ethmoidal air cell 38 Cornea 

into lesser wing of sphenoid bone " Inferior conjunctival fornix 
13 Opt ic nerve 40 Inferior t arsus in lower eyelid ,. Posterior ethmoidal air celi ., Orbital part } of lacrimal gland 
15 Sphenoidal sinus .2 Palpebral part 
16 Diaphragma sellae .3 Lacrimal artery and nerve 

" Pituitary stalk 44 Retina (opt ic part) 
'8 Dorsum sellae ., Choroid 

" Basilar artery •• Sclera 
20 Medial rectus ., Ora serrata 
21 Ophthalmic artery .8 Ciliary part of retina 
22 Lateral rectus •• Posterior surface of lens 
23 Lateral che<k ligament 50 Ci liary processes 
2. Superior tarsus in upper eyelid 51 Margin of pupil 
25 Superior conjunctival forni~ 52 Posterior surface of cornea 
26 Levator palpebrae superioris 
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Nose, oral region. ear and larynx 

Nose and paranasal sinuses 

o 

ct the lateral wall of the left nasal cavity and nasopharynx 

o the nasal septum, from the left 
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o the skeleton of the 
external nose 
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Nose and paranasal sinuses 

Nasal cavity the nasal cartilages and the nasal cavity 

In A the nasal septum is intact, while in C it has been removed to show the lateral 
wall of the nasal cavity with the conchae (44. 42 and 40), each with an underlying 
meatus (43. 41 and 39). The specimen in 0 shows the occasional supreme concha 
and meatus (46 and 47). The upper bony and lower cartilaginous parts of the 
external nose are illustrated in B. 

e as C, with a supreme nasal concha 
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The nose consists of the enernal nose (on the face) 
and the nasal cavity. The cavity is divided into right 
and lett halves by the nasal septum, and each half 
contains olfactory, vestibular and respiratory parts, 
depending on the type of mucous membrane present. 
The olfactory part occupies the area over the superior 
concha on the lateral wall, and the adjacent parts of 
the roof and of the septum level with the superior 
concha; it contains olfactory nerve endings as well as 
fibres for ordinary sensation. The vestibular part is the 
small afea Just inside the nostril, and is lined by hairy 
skin. The large remaining area Is the respiratory part, 
lined by respiratory mucous membrane with 
pseudostratlfied columnar ci liated epithelium and 
mucous glands. 

The main parts of the skeleton of the enernal nose 
are the nasal bone (B26), and the lateral, greater and 
lener nasal cartilages (B29, 30 and 32). 

, Frontal sinus 17 , Falx cerebrl 
] Crista galli 18 

• Cribriform plate of ethmoid bone and " filaments of ol factory nerve 20 , Perpendicular plate of ethmoid bone " • Vomer " 7 Sphenoidal sinus 2. 

• Pituitary gland 2' , AnteriQf margin of foramen magnum 2S ,. Dens of axis " " AnteriQf arch of atlas " " Pharyngeal tonsil " " Pharyngeal recess " ,. Salpingopharyngeal fold •• 
1S Tubal elevation " ,. Opening of auditory tube 

The main parts of the nasal septum are the vomer (A6) 
and the perpendicular plate of the ethmoid (AS), both 
of bone, and the septal cartilage (A22). 

The nasal conchae are on the lateral wall of the cavity. 
The super ior and middle nasal conchae are part of the 
ethmoid bone (page 38, e12 and 10); the inferior 
nasal concha Is a separate bone (page 47, G- J). 

Right choana (poster ior nasal " Lesser alar cartilages 
aperture) " Fibrofatty t issue 
SOft palate 14 Atrium 
Hard palate 3S Agger nasi 
Nasal crest of palatine bone " Vestibule 
Nasal crest of maxilla 31 l evatQf elevation 
septal carti lage l8 Salpingopalat al fold 
Vomeronasal organ " Inferior meatus 
Frontonasal suture •• Inferior nasal concha 
Frontomaxillary suture ., Middle meatus 
Nasal bone .2 Middle nasal (oncha 
Frontal process of maxilla •• Superior meatus 
Nasomaxillary suture 44 Superior nasal toncha 
lateral nasal cart ilage ., Spheno-ethmoidal recess 
Greater nas.al t artilage •• Supreme nasal concha 
Septal process (medial crus) of .7 Supreme meatus 
greater nasal cartilage 



Nose. oral region. ear and larynx 

Nasal cavity the walls of the nasal cavity 

o o the left lateral wall 

o the left latera l wall a nd semiluna r 
hiatus 

• the left lateral wall a nd apertures of 
sinuses 

e the right lateral wa ll and nasa l nerves 

1 fronta l sinus 
1 A middle ethmoidal air celi 
3 Middle nasal concha 
4 Unusually low aperture of ma~illary sinus 
S Inferior nasal concha 
6 Superior nasal concha 
1 Spheno-ethmoidal recess 
8 Sphenoidal sinus 
9 8ristle in aperture of sphenoidal sinus 

10 Supreme nasal concha 
11 Ethmoidal bulla 
12 Semilunar hiatus 
13 8ristle in aperture of max.illary sinus 
14 Mucous membrane overlying urKlnate 

process of ethmoid bone 
15 Middle meatus 
16 Inferior meatus 
11 Bristle In opening of nasolacrimal duct 
18 An anterior ethmoidal air celi 
19 frontonasal duct 
20 Lower end of nasolacrimal duct 
21 Aperture of ma~illary sinus 
22 Base of middle nasal condia 
23 Base of superior nasal concha 
24 Aperture of a posterior ethmoidal air cell 
25 Olfactory nerve filaments 
26 Sphenopalatine artery and foramen 
27 Pterygopalatine ganglion 
28 A lateral posterior superior nasal nerve 
29 Greater palatine nerve and canal 
30 A posterior inferior nasal nerve 
31 Vestibule of nose 
32 Anterior ethmoidal nerve 

Superior """"" + '"'~'" 
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Nose and paranasal sinuses 

In cutting the section in A the superior nasal concha and the upper part of the 
middle concha have been shaved off. The opening of the maxillary sinus (4) is 
unusually low and large. 

In B the middle concha has been removed to show the semilunar hiatus (12) 
bounded above by the ethmoidal bulla (11) and below by the ridge caused by 
the uncinate process of the ethmoid bone (14) (compare with page 2B, 061 and 
46). Removal of the front part of the inferior concha (5) reveals the opening of 
the nasolacrimal duct (17). 

In C parts of all three nasal conchae have been removed to show an ethmoidal 
air cell aperture (24), the frontonasal duct (19) and the nasolacrimal duct (20). 

In 0 mucous membrane high on the lateral wall has been dissected away to 
show filaments of the olfactory nerve (25) and the anterior ethmoidal nerve 
(32). Some bone at the back of the lateral wall has been removed to display the 
pterygopalatine ganglion (27), seen in the pterygopalatine fossa by looking 
through the sphenopalatine foramen (26), with the greater palatine nerve (29) 
running down from the ganglion, and other nasal nerves passing forwards 
(28 and 30). 

FOI" details of the sinuses ~ pages 144-147. 

Drainage of the sinuses: 
Frontal sinus-into the middle meatus by the frontonasal duct (e19) 
Ethmoidal slnus-anterior ethmoidal air cells Into the frontonasal dlJCt or the 
infundi~lum (the upward anterior continuation of the semilunar hiatus, B12); 
middle ethmoidal air ce lls on or above the ethmoidal bulla in the middle meatus 
(Bll); and posterior ethmoidal air cells into the superior meatus (04) 
Sphenoidal sinus-Into the spheno-ethmoidal recess (B9 and A7) 
Maxillary sinus-into the semilunar hiatus in the middle meatus (B13 and e21) 

Drainage Into the meatuses: 
Superior meatus-posterior ethmoidal air tells (04) 
Middle meatus-frontal sinus (el and 19). anterior and middle ethmoidal air cells 
(Al). and the ma~lIary sinus (C21) 
Inferior meatur--nawlac:rimal duct (00) 
Spheoo-ethmoidal r!(ess-sphenoidal sinus (B8) 
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Nose, oral region, ear and larynx 

Paranasal sinuses 
The frontal and ethmoidal sinuses, in sections of parts of the skull 
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ethmoidal sinus 
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Nose and paranasal sinuses 

In A the frontal sinus has extended far up into the 
squamous part of the frontal bone. 

In 8 the front of the skull and diploe have been 
dissected away to show the bony wall o f a sinus. 

In C parts of the floor of the anterior cranial fossa have 
been removed to show frontal sinuses extending far 
back in the orbital part of the frontal bone (over the 
roof of the orbit). 

In 0 the cribriform plates of the ethmoid bone (in the 
roof of the nose. with many foramina) are seen adjacent 
to air cells of the ethmoidal sinuses. whose roofs are 

o a larg e left frontal sinus in sagittal section, 
from the right 

o a right frontal sinus dissected out of the diploe. 
from the front 

• large frontal sinuses opened from above 

G the roof of the ethmoidal sinuses. from below 

o a midline sagittal section through the base 
of the skull. with unusually large left posterior 
ethmoidal air cells 

o the ethmoidal sinuses in coronal section. 
from the front 

e radiograph of facial bones and paranasal sinuses: 
occipitofrontal projection 

o radiograph of facial bones and paranasal sinuses: 
lateral projection 

formed by the orbital parts of the frontal bone (compare 
with page 36.819). In the left sinus some anterior 
ethmoidal air cells lie in front of the lowest part of the 
frontal sinus (red). 

In E. a midline sagittal section. two large posterior 
ethmoidal air cells overlap the left sphenoidal sinus (blue). 

In F. a coronal section through the centre of the nasal 
and orbital cavities and looking from the front towards 
the back of the skull. the middle nasal conchae (brown) 
on each side overlaps the bulging ethmoidal air cell that 
forms the ethmoidal bulla (compare with page 38. F13). 

There are four pairs of paranasal air sinuses: frontal, ethmoidal, 
sphenoidal and maxillary. The two of each paIr (left and right) are 
rarely symmetrical and vary greatly in size lind shape. 

The frontal sinus lies in the lower part of the squamous part of 
the frontal bone (as in 8), and may eKtend higher into the 
squamous part (as In A) and ba<.k into the orbital part of the bone 
(as in Q . It drains into the middle meatus by the frontonasal duct 
(page 142, (19). 

The ethmokNl sinus occupies the body of the ethmoid bone 
(ethmoidal labyrinth, page 38, AI). It is divided by bony septa 
Into a number of ethmoidal air cells (three to 18). The posterior 
ethmoidal aIr cells drain into the superior meatus (page 142, (24), 
and the middle and anter ior air cells into the middle meatus (see 
notes on page 143). The t hin lateral wall of the ethmoidal 
labyrinth (page 3B, EB) forms part of the medial wall of t he orbit 
(page 57, D and E, 20). The medial wall of the labyrinth has the 
super ior and middle nasal conchae projecting from it (page ]8. C 
and 0, 10 and 12). 

for the sphenoidal and ~ .. iIIary sinuses see pages 146 and 147. 

for a summary of the drainage of the sinuses see page 14], 



Nose. oral region. ear and larynx 

Paranasal sinuses 
The sphenoidal and maxillary sinuses, in sections of parts of the skull 
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Nose and paranasal sinuses 

Small sphenoidal sinuses (as in A) usually lie in front of 
the pitu itary fossa (1), with larger ones extending below 
the fossa (as in B) and even backwards into the 
basisphenoid (as in C). In 0 a large left sinus has been 
opened up from above and part of the floor dissected 
away to show the pterygoid canal (9), which lies below 
the floor; compare with the section of the right sinus in 
E. In the coronal section in E there is a large right sinus 
with its aperture visible at the front (10). and a very 

small left sinus. seen level with the medial end of the 
superior orbital f issure (3). In F the maxillary sinus shows 
indentations of the bony wall produced by the roots of 
molar teeth (12), and by the infra-orbital canal (11) 
whose relation to the roof of the sinus is shown in the 
coronal section H. In G and H the sinus extends into the 
alveolar process of the maxilla (15), but the smaller sinus 
in J has not done so. The section in G shows the aperture 
of the sinus, high up on the medial wall (14). 

o a small right sphenoidal sinus, in a midline sagittal 
section, from the left 

fa a left maxillary sinus in coronal section. 
from the front o a medium-sized right sphenoidal sinus. sectioned ., a left maxillary sinus in coronal section. 
from behind 

as in A 

G a large right sphenoidal sinus. sectioned as in A 

e the floor of the left sphenoidal sinus. from above 
o a small right maxillary sinus in coronal section. 

from the front 

o sphenoidal sinuses in coronal section. from behind o if there are polyps in the maxillary antrum and 
the patient has a patent oro-antral fistula, the 
polyps may prolapse into the oral cavity through 
the fistula 

o a left maxillary sinus, from the right with the 
medial wall removed 

1 Pitu itary fon a 
2 Sphenopalatine foramen 
3 Superior orbi tal fissure 
4 Foramen rotundum 
S Foramen ovale 
6 Foramen splnosum 
1 Foramen lacefUm 
8 Optic (anal 
9 Pterygoid (anal 

10 Aperture of sphenoidal sinus 
11 Projection of infra·orbital canal 
12 Elevation over molar tooth 
13 Carotid groove 
14 Aperture of maxillary sinus 
1S Alveolar process of maxil la 

o 
"'-

The sphertOkh/ sinuHS (left and right) 
occupy the body of the sphenoid bone 
(page 40, A 14). Although adjacent they 
do not normally communicate wit h one 
another. Large sinuses may be Indented 
by the pituitary gland in the pituitary 
fossa «(1; page 24, A 14; page 178, SO); 
by the optic nerve in the optic canal (E8; 
page 24, A19; page 188, 4); by the 
internal carotid artery in the carotid 
groove (E8; page 24, A 17; page 186, 
(8); by the maxillary nerve in the 
foramen rotundum (E4; page 25, 850; 
page 158, Al); and by the pterygoid 
canal with iu nerve (09; page 40. A1S; 
page 158, A6). Each sinus drains into the 
sphenoethmoida! recess of its own side 
(page 142, 89). 

The maxlfl. ry sinus occupies the body of 
the maxilla (page 44, (25); a large sinus 
may extend into the zygomatic and 
alveolar processes. 11'1 medial wall forms 

Lateral + Medial 
(right) 

Interior 

much of the lateral wall of the naial 
cavity (page 60). The roof is indented by 
the infra-orbital canal (F and H, 11), and 
the floor by some molar tooth rool'l 
(F12), and even by premolar or canine 
rool'l, especially if the sinus invades the 
alveolar prO(eu (as in G <1nd H). The 
sinus drains Into the semilunar hiatus of 
the middle meatus {page 142. (21). by 
an aperture which is high in the medial 
wall of the sinus (Gt 4). 

Infection in the frontal or ethmoidal 
sinuses may become transferred to the 
rna_lIIary sinus, because they all drain 
into the W!mitunar hiatus (page 142. (12) 
and infected fluid from the first two can 
gravitate int o the ma_Wary aperture 
(page 1~2, (21). 

For a summary of the drainage of the 
sinuses see page 14]. 



Nose. oral region. ear and larynx 

Paranasal sinuses and nasal septum 
Transverse and coronal sections and nerves of the nasal septum 
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Nose and paranasal sinuses 

o transverse section of the head. at the 
level of the palpebral fissures. from 
above 

o oblique coronal section of the head. at 
the level of the eyes. from the right. 
behind and below 

• nerves of the left side of the nasal 
septum 

Superior 

,""doc + p"",;oc 

l nferior 

The sections in A and B illustrate the narrowness of the roof (B19) and upper parts of the nasal cavities on either 
side of the septum (A and B. 14 and 15). The slightly oblique coronal section in B has been orientated so that. 
looking forwards from below and behind. the aperture of the right maxillary sinus (23) can be seen high up on 
the medial wall of the sinus. 

In C parts of the mucous membrane of the septum have been removed to show the principal nerves: olfactory 
(28). anterior ethmoidal (31) and nasopalatine (29). 

1 Cerebellum 
2 Upper part of fourth ventricle 
3 Pons 
4 Basilar artery 
5 Basilar sinus 
6 Abducent nerve 
7 Trigeminal nerve 

Internal carotid artery 
Cavernous sinus 
Temporal pole 
Sphenoidal sinus 
Ethmoidal air (ells 
Nasolacrimal duct 
Nasal cavity 

8 
9 ,. 
" " " ,. 

Nasal septum 15 ,. Dura mater of anterior wall of 
anterior cranial fossa 

17 Frontal sinus 
18 Crista galli 
19 Roof of nasal cavity 
20 Superior ) 
21 Middle nasal concha 
22 Inferior 
23 Aperture of maxillary sinus 
24 Infra-orbital nerve 
25 Alveolar pro<ess 
26 Palatine process 
27 Hard palate 

} of maxilla 

28 Olfactory nerve filaments 
29 Nasopalatine nerve 
30 Incisive canal 
]1 Anterior ethmoidal nerve 

The narrowness of the roof and upper part of the nasal cavity (AI4; B14 and 19), only 
a millimetre or two wide, should be compared with the floor (B26) which is over a 
centimetre wide. 

Nerves of the nasal septum: 
• Olfactory--Qver an area opposite the superior nasal concha (C28) 

Anterior ethmoidal-to the anterior part (01) 
• Medial posterior superior nasal-to a small area of the posterior part 
• Nasopalatine-to the posterior part «(29) 

Nerves of the lateral wall of the nose: 
Olfactory-over the superior nasal concha (and the narrow roof also) (page 143, 025) 

• Infra-orbital-to the skin of the vestibule (page 143, 031) 
• Anterior ethmoidal-to the anterior part (page 143, 032) 
• Nasal branch of the anterior superior nasal-to a small part of the inferior meatus 

Lateral posterior superior nasal-to the upper posterior part (page 143, 028) 
Posterior inferior nasal-to the lower posterior part (page 143, D30) 



Nose, oral region, ear and larynx 

Mouth, palate and pharynx 

SuperiGr 
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o 
o sagittal section through the head and neck. from the left 

o nasopharynx and oropharynx, sagittal Magnetic Resonance Image (MRI) 

G This postmortem specimen demonstrates the fatal consequences of inhaling a 
partial denture 

1 Nasal septum 
2 Sphenoidal sinus 
3 Pituitary gland 
4 Clivus 
5 Anterior margin of 

foramen magnum 
6 Anterior arch of atlas 
7 Dens of axis 
8 Body of axis 
9 Spinal subarachnoid space 

10 Spinal cord 
11 Body of sixth cervical 

vertebra 
12 Subarachnoid septum 
13 OHOphagus 
14 Trachea 
1 S Jugular notch of manubrium 

of sternum 
16 Isthmus of thyroid gland 
17 Second tracheal ring 
18 Arch of cricoid cartilage 
19 Lower part of larynK 
20 Lamina of cricoid carti lage 
21 Laryngeal part of pharynx 
22 TranS\'i!rse arytenoid muscle 
23 Vestibular fold 
24 Ventricle of larynx 
25 Vocal fold (vocal cord) 
26 Lamina of thyroid cartilage 
21 Body of hyoid bone 
28 Aryepiglottk fold and inlet 

of larynx 
29 Epiglottis and epiglottk 

cartilage 
30 Oral part of pharynx 
31 Vallecula 
32 Posuulcal part of dorsum 

of tongue 
33 Genioglossus 
34 Geniohyoid 
3S Mylohyoid 
36 Platysma 
37 Body of mandible 
38 Gingiva 
39 Left lower central incisor 

tooth 
40 Vestibule of mouth 
41 lip 
42 Presulcal part of dorsum 

of tongue 
43 Hard palate 
44 Palatal glands in 

mlKoperiosteum 
4S Soft IJiIlate 
46 Uvula 
47 Nasal part of pharynx 
48 Pharyngeal tonsil 
49 Pharyngeal recess 
SO Opening of auditory tube 
51 Posterior nasal aperture 

(choana) 



Mouth, palate and pharynx 

Mouth. palate. pharynx and larynx 

The section is just to the left of the midline (showing the whole of the dens of the axis. 7). and the head is tilted 
slightly backwards (extended). The hard palate (43) forms the floor of the nose and roof of the mouth. and is on 
approximately the same level as the foramen magnum (5). The 50ft palate (45) with the uvula at its lower end (46) 
hangs down f rom the back of the hard palate (43). The geniohyoid and mylohyoid muscles (34 and 35) form the floor 
of the mouth. The opening of the auditory tube (SO) is in the nasal part of the pharynx. behind the choana (51), with 
the pharyngeal tonsil (48) on the posterior wall. Behind the tongue (32) the mouth opens into the oral part of the 
pharynx (30). Below and behind the epiglottis (29) the larynx opens into the laryngeal part of the pharynx (28 and 21). 

The mouth or oral cavity consists of the vestibule (40) and the oral cavity proper. 

The vertibule of the mouth is the narrow space bounded on the outer side by the lips 
and cheeks, and inside by the gingivae (gums) and teeth. 

The oral cavity proper is bounded at each side and in front by the alveolar arches with 
the teeth and gingivae; at the back it communicates with the oral part of the pharyn~ 
(30) by the oropharyngeal ist hmus which lies between the palatoglossal arches (page 
152, B22). The (palatine) tonsils, which lie behind the palatoglossal arches (page 152, 
B21), are therefore in the oral part of the pharynx. not in the mouth. 

The pharynl( extends from the base of the skull (5) to the level of C6 vertebra (11), a 
distance of about 12 cm. 

The nasal part (nasopharynx. 47) elrtends as far down as the lower border of the soft 
palate (45 and 46). It contains the opening of the auditory tube and the pharyngeal 
recess laterally (SO and 49), the pharyngeal tonsil on the posterior wall (48), and opens 
anteriorly into the nasal cavity through the posterior nasal apertures (choanae, 51). 

The oral part (oropharynx. 30), between the soft palate (45 and 46) and the upper 
border of the epiglottis (29). contains the palatine tonsil and the palatopharyngeal 
arch In its lateral wall (here obscured by 46). and opens anteriorly Into the mouth 
through the oropharyngeal isthmus (palatoglossal arches). 

The laryngeal part (laryngopharynx. 21) elrtends from the upper border of the 
epiglottis (29) to the lower border of the cricoid cartilage (20, level with (6 vertebra, 
11), and is continuous below with the oesophagus (t3), The larynx projects backwards 
into the laryngopharynx, with a piriform recess on either side (page 174, A4). 

Muscles of the tongue 
htrinsic muscles (attached to structures outside the tongue): genioglossus (the 
largest), hyoglossus, styloglossus, and palatoglossus. They can alter the shape of 
the longue and move it bodily. 
Intrinsic muscles (within the tongue): longitudinal (superior and inferior), transverse 
and vertical. They can alter the shape of the tongue without moving it bodily. 

Muscles of the soft palate 
• Palatoglossus, palatopharyngeus, tensor veti palalini. levator veli palatini and Ihe 

muscle of the uvula. 

Muscles of the pharynx 
• Three constrictors and three others: superior, middle and inferior constrictors. 

palatopharyngeus. stylopharyngeus and salpingopharyngeus. 

Ligaments or membranes associated with the pharynK: 
• Pharyngeal raphe, stylohyoid ligament, pterygomandibular raphe. 

Layer:i of the pharynK: 
• Mucous membrane, submucous layer (including the pharyngobasilar fascia at the 

upper end), m~ular layer, and bu{copharyngeal fascia. 

Gaps associated with the conHrictol1 and the structures passing through the gaps: 
Above the superior constrictor-auditory tube and ascending palatine artery 
(piercing pharyngobasilar fascia) . 
Between superior and middle constrictors-stylopharyngeus passing down 
between the constrictors, and the lingual and glossopharyngeal nerves. 
Between middle and inferior constrictors-internal laryngeal nerve and superior 
laryngeal vessels (piercing thyrohyoid membrane). 
Below inferior constrictor: recurrent laryngeal nerve and inferior laryngeal vessels. 

The hyoid bone (27) lies at the level of C3 vertebra. 

The thyroid cartilage (26) lies at the I@vel of C4 and C5 vertebrae. 

The cricoid cartilage (lB and 20) lies at the level of (6 vertebra (11), 

The isthmus of the thyroid gland (16) overlies tracheal rings 2-4 (17). 

When enlarged the lymphoid tissue of the pharyngeal tonsil (48) Is known as Ihe 
adenoids. 

The piriform recesses are often called the piriform fossae. 



Nose, oral regio n, ear and larynx 

Tongue and floor of mouth 
Dissections of the tongue and surface features 

SUperIOr 

o deep dissection of the left half of the 
tongue. from the right 

o the left half of the mouth with the 
tongue removed. from the right 

• the tongue from above. with the inlet 
(aditus) of the larynx 

In A and B left-sided structures are viewed 
from the right. In A much of the tongue 
musculature has been removed to show 
the lingual artery (15) dividing into its two 
tortuous main branches (the deep lingual 
and sublingual arteries. 4 and 9). and 
branches of the lingual and hypoglossal 
nerves (S and 13). 
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Mouth. palate and pharynx 

With the whole tongue removed in B. the lingual nerve (5) is seen coming down from above to hook under the 
submandibular duct (6). lower down, the lingual artery (15) and hypoglossal nerve (13) are separated by the 
(cut end of) hyoglossus (12); as viewed from its own side, the nerve runs superficial to the muscle and the artery 
deep to it (compare with page 160, A25 and 29). 

looking down on the tongue in C, the V-shaped line of vallate papillae (47) lie just in front of the sulcus 
terminalis (46). The valleculae (16) are in front of the epiglottis (17). and behind it is the laryngeal inlet with a 
view (at a lower level) of the vestibular and vocal folds (41 and 40). For details of the larynx see pages 172- 175. 

1 Hard palate 
2 Vestibule of mouth 
1 Genioglossus (anteriOl" part) 
4 Deep lingual artery 
s Ungual nerve 
Ii Submandibular duct 
1 Orifice of submandibular duct on subl ingual papi lla 
8 Sublingual gland 
9 Sublingual artery 

10 Geniohyoid 
" Mylohyoid 
12 Hyoglossus 
13 Hypoglossal nerve 
14 Body of hyoid bone 
15 Lingual artery 
16 VallKula 
11 Epiglottis 
1B Oral part of pharynx 
19 Soh palate 
20 Palatopharyngeal arch 
21 Tonsil 
22 Upper end of palatoglossal arch 
23 Medial pterygoid 
24 Upper border of body of edentulous mandible 
25 ( ut edge of mucous membrane 
26 Mucous membrane overlying buccinator 
21 l ower end of stylohyoid ligament 
28 Middle constr ictor of pharynx 
29 Greater horn of hyoid bone 
30 Vena comitans of hypoglossal nerve 
31 Stylohyoid 
32 Deep part 01 submandibular gland 
]] FiKial artery 
14 Ascending palatine artery 
3S External palatine (paratonsillarl vein 
36 Styloglossus 
31 Posterior wall of pharynx 
38 Posterior wall of larynx 
39 Rima of glollis 
40 Vocal fold 
41 Vestibular fold 
42 Median glossa-epig lottic fo ld 
43 La tera l glosso-epiglottic fold 
44 Posuulcal part of dorsum of t ongue 
45 Foramen caKum 
46 Sulcus termlnal is 
41 Vallate papillae 
48 fungiform papillae 
49 Presulcal part of dorsum of tongue 

All the musc;les of the tongue (page 151) are supplied by the 
hypoglossal nerve (A and B, 13), except palatoglossus, whkh is 
supplied by the pharyngeal plexus. 

The mucous membrane of the presulcal part (anterior two-thirds) 
of t he tongue ((49) is supplied by the lingual nerve (ordinary 
sensation) with chorda tympani (facial nerve) fibres (which joined 
the lingual nerve in t he infratemporal fossa) supplying laste buds. 

The mucous membrane of the postsulcal part (posterior one-t hird) 
of the tongue ((44) (but including the vallate papillae, (47, which 
lie in f ront of the sulcus terminalis, (46) is supplied by the 
glouopharyngeal nerve (ord inary sensation and taste). 

The mucous membrane of the part of the tongue that fOl'"ms the 
front wall of the vallecula «(16) is supplied (like that of the rest of 
the vallKula) by t he internal laryngeal branch of the vagus nerve. 

The cell bodies of the taste fibres in the chorda tympani are in the 
genkular ganglion of the facial nerve: of those in the 
glossopharyngeal nerve, in the glouopharyngeal ganglia: and of 
tho!.l! in the internal laryngeal nerve (for taste buds In the palate) 
in the inferior vagal ganglion. The central fibres from all these 
ganglia converge to synapse with t he cell bodies of the nucleus of 
t he tractus solitarlus. 

The subJingua/gland (BB) l ies beneath the mucous membrane of 
the floor of the mouth, contacting the sublingual fossa of the 
mandible (above the mylohyoid l ine--page 30, (23; page 157, 
070). Important relations include: 

above--mucous membrane of ttle floor of the mouth (B2S) 
below-mylohyoid (Bll) 
in front-subllngual gland of the opposite side 
behind-deep part of the submandibular gland (B32) 
lateral~ubllngual fossa of the mandible (above the 
mylohyoid line--page 30. (23 
medlally-genioglonus (page 156, B52) wit h the lingual nerve 
and the submandibular duct intervening (BS and 6) 

Up to 20 small sublingual ducts open separately In the floor of the 
mouth on the summit of the sublingual fold (page 1 S6. B56). but 
some of them may open instead into the submandibular duct 
(page 156, B48). 

The pathway for submandibular and sublingual gland secretion: 
from the superior salivary nudeus by the nervus intermedius part 
of the facial nerve. chorda tympani and lingual nerve to the 
submandibular ganglion (synapse) and then to the glands by 
lingual nerve filaments. 

For notes on the parotid gland see page 120 and on the 
submandibular gland!.l!e page t S7. 

The foramen caecum ((45) marks the position of the upper end of 
the thyroglossal duct and the thyroid diverticulum, the embryonic 
outgrowth from which the thyroid gland develops. 

The pyramidal lobe of the thyroid gland (page 108, (68) 
represents a differentiation of part of the remains of the 
thyroglossal duct. A fibrous or fibromuscular band may connect 
the lobe or isthmus to the hyoid bone: if musc;ular, it constitutes 
the levator of the thyroid gland. Parts of the duct may persist to 
form thyroglossal cysts or aberrant masses of thyroid tissue: for 
example, a lingual thyroid within the tongue. 



Nose. oral region. ear and larynx 

e Deeply fissured tongues (also called scrotal 
tongues) are normal but may be associated 
with Heerfordt's syndrome (parotid 
sarcoiditis. dry mouth and facial palsy) 

o Geographic tongue (erythema migrans) is 50 

called because of the irregular but normal 
turnover of the papillae of the dorsum of 
the tongue giving the appearance of a map 
of the world 



Mouth. palate and pharynx 

o These white spots are normal but prominent sebaceous glands. often found in 
abundance in the buccal mucosa 



Nose. oral region. ear and larynx 

Mouth and salivary glands 
The roof and floor of the mouth and the salivary glands 

o 
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o Antllfior 

o a transverse section of the left half of the head, from below 

o the floor of the mouth after removal of the tongue, from above 

G the left parotid gland and the mandible, from the medial side 

66 

e the right sublingual and submandibular glands and the mandible. from the medial side 
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Mouth, palate and pharynx 
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In A the section has passed through the alveolar process of the 
maxilla (12) and about halfway up the ramus of the mandible 
(19). at the level of the opening of the mandibular foramen 
containing the inferior alveolar nerve and artery (21 and 22). 
The lingual nerve (20) is outside the foramen and 1 cm in front 
of it. The parotid gland (39). ( -shaped in horizontal section, 
clasps the ramus of the mandible (19). which has the masseter 
on its outer side (18). and the medial pterygoid on the inner 
side (23). 

1 

66 

In B the tongue has been removed so that the floor of the 
mouth (mylohyoid. 51. and geniohyoid. 50) can be viewed 
from above. 

In C and D. isolated salivary glands (61. 73 and 70) have been 
laid in their proper positions in relation to the mandible. 

The submandlbul.,. gy nd has a large superficial and a small deep part (073 and 74). continuous round the pos terior border of mylohyoid. 

The superficial part lies In the digastric triangle (page 100, 46). Important relations include: 
• below-skin, platysma. investing layer of deep cervical fascia. facial vein, cervical branch of the facial nerve, submandibular lymph nodes 
• laterally-submandibular fossa of the mandible (below the mylohyoid line, page 30, C22), insertion of medial pterygoid. facial artery 
• medially-mylohyoid musde, nerve and vessels, l ingual nerve and submandibular ganglion. hypoglossal nerve, deep lingual vein, hyoglon us 

The deep part of the gland lies 00 hyoglossus (page 160, A26) w ith the l ingual nerve above. and the hypoglossal nerve and submandibular duct 
below (page 160, A7, 25 and 21). For secretion see page 153. 

The submandibular duct is 5 em long. It emerges from the superficial part of the gland (071) near the posterior border of mylohyoid and passes 
forward between mylohyoid and hyoglossus and then between the sublingual gland and genioglossus. It opens In the floor of the mouth on 
the sublingual papilla (855) at the side of the frenulum of the tongue (B54). 

Dorsal root gangUon 21 Internal carotid artery 51 Mylohyoid , Oorsal root } of second " Hypoglossal nerve 52 Genioglossus , Ventral root cervical nerve 

" Superior cervical sympathetic 53 Edentulous body of mandible 

• Spinal root of accessory nerve ganglion 54 Frenulum of tongue , lateral mass of atlas ,. Vertebral artery 55 Sublingual papilla 

• Dfons of axis 31 Transverse process of at las ,. Sublingual fold 
7 Superior constrictor of pharynx 31 Vagus nerve " Sublingual gland 

• Nasal part of pharynx " Internal jugular vein ,. Submandibular duct 

• Soft palate 34 Stylohyoid l igament ,. Condylar process of mandible ,. Hard palate " Stylohyoid •• Maxillary artery 
11 Palatal raphe ,. Posterior auricular artery ., Parotid gland 
12 Alveolar procen of maxilla " External carotid artery .2 External carotid artery 
13 Vestibule of mouth ,. Retromandibular vein ., Great auricular nerve ,. labial glands ,. Parotid gland 64 Poster ior d ivision } of .retromandibular 

" Buccinator •• A zygomatic branch of facial ., Anterior division ,. Facial artery •• Ramus of mandible vein nerve 

" Buccal fat pad ., Posterior belly of d igastric .7 Accessory parotid gland 
18 Masseter .2 Accessory nerve (spinal part) •• Parotid duct ,. Ramus of mandible ., Occipital artery •• lower second molar tooth 
2. lingual nerve 44 Sternocleidomastoid 7. Sublingual gland 
21 Inferior alveolar nerve ., Epiglonis 71 Submandibular duct 

" Inferior alveolar artery .. Vallecula 72 Mylohyoid line of body of mandible 
23 Medial pterygoid .7 Body } of hyoid bone " ~rf~i~1 part } of submandibular gland 2. Styloglossus 48 Greater horn 7. 

" Stylopharyngeus •• Hyoglossus " Facial artery 

" Glossopharyngeal nerve ,. Geniohyoid 



Nose, oral region, ear and larynx 

Mouth and palate in sections 
The inside of the mouth and adjacent structures 

"''''~ 

'""~ + "',~~ 
In/enOl" 

o the right half of the mouth, from the left 

o transverse section of the right half of the roof 
of the mouth, from below 

ct the right half of the soft palate, from behind 

SuperiOr 

Media! + lateral 
(right) 

Infenor 



Mouth, palate and pharynx 

To understand these rather complicated but instructive specimens, they may be considered to 
give different views of the medial pterygoid muscle (21) and adjacent structures. In A the right 
muscle is seen from the medial side, with parts of the skull removed to show the trigeminal 
ganglion (14) with the maxillary and mandibular nerves (2 and 12) branching from it. The 
pterygopalatine ganglion (4) is attached to the maxillary nerve (2), the otic ganglion (11) to the 
mandibular nerve (12), and the submandibular ganglion (40) to the lingual nerve (10). The 
asterisk (*) indicates the position of the lower third molar tooth. 

In B the transverse section is below the hard palate (62) and is viewed from below looking 
upwards. The right ramus of the mandible (60) has the medial pterygoid (21) on its medial side. 

The dissection in C is viewed from behind, looking forwards. On the right of the picture the 
posterior border of the right ramus of the mandible (60), with the medial pterygoid (21) on its 
medial side, has been exposed by removing most of the parotid gland (58); on the left is seen 
the posterior surface of the epiglottis (32). Stylohyoid (56) passes downwards and forwards to 
split round the digastric (23), with styloglossus (57) more anteriorly. The glossopharyngeal nerve 
(79) winds round stylopharyngeus (53). Palatopharyngeus (46) runs down from the palatine 
aponeurosis (80), with levator veli palatini (81) approaching the aponeurosis from above, lateral 
to the auditory tube (83). 

, 
2 

• 

All the muscJl!5 of the palate (page 131) are supplied by the pharyngeal plexus, except tensor veli 
palatinl which 15 supplied by the nerve to the medial pterygoid (mandibular nerve). 

The mucous membrane of the palate is supplied by the nasopalatine. greater and lesser palatine and 
glossopharyngeal nerves. 

The surface of the tonsil is pitted by downgrowths of the epithelium to form the tonsillar crypts. 

A deep crypt ·like structure near the upper pole of the tonsil is the Intratonsillar deft, and represents the 
proximal end of the embryonic ~ond pharyngeal pouch. 

The mucous membrane of the tonsil Is supplied by the lesser palatine and glossopharyngeal nerves. 

The lingual nerve (A 10) enters the mouth by passing beneath the lower border of the superior 
constrictor (A42), and immediately below this the nerve lies below and behind the third molar tooth 
(whose position is Indicated by the asterisk in A), either in contact with the periosteum of the mandible 
or on the upper part of mylohyoid (as here, A38), 

Sphenoidal sinus •• Stylohyoid ligament " Masseter 
Maxillary nerve " Middle constrictor of pharynx •• Ramus of mandible 
Sphenopalatine foramen and artery " Epiglottis ., Palatal glands 

• Pterygopalatine ganglion " Vallecula .2 Hard palate 
5 Greater palatine nerve •• Lingual artery •• Vestibule of mouth 

• Nerve of pterygoid canal " Hyoglossus 64 Base of styloid process 
7 Tensor veil palatinl •• Vena comitans of hypoglossal nerve .5 Intra·articular disc of 
8 Nerve to tensor veti palatini " Geniohyoid temporomandibular joint , Nerve to medial pterygoid " Mylohyoid 66 Lateral pterygoid ,. Lingual nerve " Submandibular duct '7 Inferior alveolar artery 

" Otic ganglion 40 Submandibular ganglion 68 Po«eriM part of submandibular gland 
12 Mandibular nerve ., Nerve to mylohyoid ., Superior thyroid artery 

" Greater petrosal nerve ., SuperiOf" constrictor of pharynx 7. Superior laryngeal artery ,. Trigeminal ganglion 43 Pterygomandibular raphe " Inferior constrictor of pharynx 

" Internal carotid artery 44 8uccinator 12 lamina of thyroid cartilage ,. Chorda tympani .5 Pterygoid hamulus " Piriform recess 

" Auriculotemporal nerve •• Palatopharyngeus 7. Aryepiglottic fold ,. Middle meningeal artery .7 Soft palate " Internal laryngeal nerve 

" Maxillary artery 48 Dens of axis 7. Thyrohyoid 
2. Inferior alveolar nerve ., Lateral mass of atlas " Thyrohyoid membrane 
11 Medial pterygoid 5. Nasal part of pharynx 78 Greater horn of hyoid bone 
II Occipital artery " Uvula " Glossopharyngeal nerve 

" Posterior Deily of digastric 52 Tonsil (upper end) 80 Palatine aponeurosis 
2. External carotid artery " Stylopharyngeus ., LevatOl" veti palatini 
15 Facial artery 54 Vagus nerve 8l Musculus uvulae 
2. Deep part 01 submandibular gland 55 Internal jugular vein " Cartilaginous part of auditory tube 
21 Tendon of digastric 5. Stylohyoid 84 Longus capitis 
l8 Stylohyoid " Styloglossus 85 Posterior nasal aperture (choana) 
19 Hypoglossal nerve 58 Parotid gland 86 Nasal septum (vomer) 



Nose. oral region. ear and larynx 

Pharynx external and internal surfaces of the pharynx 

o 

o t he externa l surface . 
from the right 

Superior ",,,,,,,, + '"'"',, 
Inferior 

o the right inte rna l surface. 
from the left 

Superior 

,"to,,, + Po"".' 

Inferior 

Palatopharyngeus (871) (with salpingopharyngeus joining it, 872) passes downwards internal to 
the connrictor muscles. 

Stylopharyngeus (page 162, Bl1) passes downwards between the superior and middle constrictors 
(page 162, 832 and 30). 

Fibres from palatopharyngeus and stylopharyngeus reach the posterior border of the lamina of 
the thyroid cartilage (page 162, 838) and, together with the inferior comtrictor, they act as 
elevators of the larynll dur ing swallowing. 

All the muscles of the pharynll (page 151) are supplied by the pharyngeal plellus, ellcept 
stylopharyngeus, which is supplied by the muscular branch of the glossopharyngeal nerve (AU). 
The lowest (crkopharyngeal) part of the inferior comtrictor (MO) may receive an additional supply 
from the external laryngeal nerve (A39). 

Hyoglossus (A26) is a key landmark at the side of the tongue: 
• passing superficial to it-lingual nerve (7), submandibular duct (21) and hypoglossal nerve (25). 
• passing deep to its posterior border-glossopharyngeal nerve (12), stylohyoid ligament (27) and 

lingual artery (29). 



Mouth, palate and pharynx 

In A the mandible, mastication muscles and great vessels have been removed. The superior constrictor (11) passes back 
from the pterygomandibular raphe (14). w ith the buccinator (16) running forwards from the raphe. The narrow origin 
of the middle constrictor (28) passes back from the angle between the stylohyoid ligament (27, w hose upper end has 
been cut off) and the greater horn of the hyoid bone (30). The inferior const rictor (40) runs back from a broad orig in 
f rom the thyroid cartilage behind the sternothyroid attachment (38) and from the side of the cricoid cartilage (42). 

In 8 the muscular layer of the right side of the pharynx has been exposed from the inside by removing the mucous 
membrane. Palatopharyngeus (71) is the innermost muscle. The glossopharyngea l nerve (84) runs down in the 
'tonsillar bed' between palatoglossus (86) in front and the upper anterior part o f palatopharyngeus (71) behind. 

, Roots of auriculotemporal nerve 29 Lingual artery •• Internal Jugular vein 
2 Middle meningeal artery ] . Greater hom of hyoid bone 61 stylohyoid 
] Mandibular nerve ]1 Internal laryngeal nerve 62 styloid pr()(ess 

• lateral pterygoid plate 12 Superior horn of thyroid cartilage 61 longus capitis , Maxillary artery entering ]] Thyrohyoid membrane .. Sphenoidal sinus 
pterygomaxillary fissure 14 Body of hyoid bone 6S Vomer (posterior part of nasal 

• Chorda tympani " Thyrohyoid septum) 
7 Lingual nerve " Superior belly of omohyoid .. Tensor veli palatini 
8 Tensor vel i palatini ]7 Sternohyoid 67 Cartilaginous part of auditory tube 

• Levator veil palatini 18 Sternot hyroid .8 levator veli palatin; 
10 Pharyngobasi lar faKia " External laryngeal nerve .. Soft palate 

" Superior constrictor of pharynx and •• Inferior constr ictor of pharynx 7 • Uvula 
ascending palatine artery 41 Cricothyroid 71 Palatopharyngeus 

12 Stylopharyngeus and glossopharyngeal 42 Arch of cricoid cartilage 72 Salpingopharyngeus 

"'~ 
1] Styloglossus 
14 Pterygomandibular raphe 
1S Parotid duct 
16 Buccinator 

" Molar glands 
18 Facial artery 

" Mucoperiosteum of mand ible 
2. Sublingual gland 
21 Submandibular duct 
21 Geniohyoid 
2] Mylohyoid 
24 Nerve to geniohyoid 
2S Hypoglossal nerve 
26 Hyoglossus 
27 Stylohyoid ligament 
28 Middle constrictor of pharynx 

Stages of sw. llowing 

StagM of swallowing 

Voluntary 
8011.15 In mouth 

Involuntary 
a) 80lus passes into 
oropharyn~ 

Involuntary 
b) 80lus passes over 

epiglottis towards 
oesophagus 

41 Cricotracheal ligament 71 Superior constrictor 
44 Trachea 74 Longus capitis 
4S Recurrent laryngeal nerve 7S Attachment of pharyngeal raphe to 
46 Inferior laryngeal artery pharyngeal tubercle 
47 Inferior t hyroid artery 76 Middle constrictOl" 
48 Middle cervical sympathetic ganglion 77 Inferior constrictor .. Vagus nerve 78 Piriform recess ,. Scalenus ant erior 79 lamina of cricoid cartilage 
51 Ventral ramus of fourth cervical nerve 8. Epiglottis 
52 Sympathet ic trunk 8' Pharyngeal wall over lying superior 
51 Ascend ing pharyngeal artery horn of thyroid cart ilage 
54 Superior laryngeal nerve 82 Greater horn of hyoid bone 
55 Superior root of ansa cervicalis 8] Stylohyoid l igament 
56 Occipital artery 
57 Transverse pr()(ess of atlas 
' 8 Accessory nerve (spinal part) 
59 Posterior auricular artery 

Bolus control 

I) Jaws dosed 
Muscll!'S: maMeter, 
temporalis 
medial pterygoid 

2) Lips closed 
Muscles: orbicularis oris 

]) 80lus accomooated on tongue. 
tip raised against palate 
Muscles: tongue muscles, 
genioglossus 

I) Poster ior part of tongue 
moves upwards and backwards 
Muscles: mylohyOid, styloglossus 

2) Pillars of fauces contract behind bolus 

Pharyn. raised 
Muscles: stylopharyngeus 
palatopharyngeus 
salpingopharyngeus 

84 
8' 
8. 

Airw. ,. protection 

Airway patent 

Glossopharyngeal nerve 
Postsulcal part of dorsum of tongue 
Palatoglossus 

Pillars of fau,es contracted over 
posterior surface of tongue 
Muscles: palatoglossus. 
palatopharyngeus 

Nasopharynx closed 
Soh palate tensed and raised 
Muscles: tensor veli palal ini, levator veil palat ini 

Passavent's ridge, 

1) Larynx dosed by elevat ion 
behind posterior part of tongue and epiglonis 
MuscJes: rtylopharangeus palatopharyngeus 
salpingopharyngeus, thyrohyoid 

2J l..lrynx inlet dosed 

::-------------------CO'O:cOC:c:7::::.:::::00-------------;c:M:"CK'=' .. '=':·~"":o·rn>ee·,de'--------------------Involuntary Relaxation of cricopharyngeus Airway re-opened 
c) 80lus passes into oesophagus Soft palate, pharynx and 

larynx return to original positions 

• stages of swa llowing 
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Pharynx posterior surface of the pharynx 

"''''''' 
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o 
Jnferior 

o the whole pharynx 

Superior 

Latera! + Medial 
(left) 

Inferior 

o the leh half 



Mouth. palate and pharynx 

In A t he skull has been sectioned coronally at the level of the pharyngeal tubercle (1). On the right, part of the 
internal carotid artery (4) has been removed to show the pharyngeal branches (12 and 13) of the glossopharyngeal 
and vagus nerves that make up the pharyngeal plexus. The pharyngeal venous plexus (33) is particularly prominent 
on the right. 

In B removal of the pharyngobasilar fascia seen in A (2) reveals parts of the levator and tensor veli palatini (34 and 
35), and with removal of parts of the middle and inferior constrictors (30 and 27). fibres of stylopharyngeus (11) can 
be traced down to the posterior border of the lamina of the thyroid cartilage (38). 

Fibres of all three constrictors converge in an upward direction on to the pharyngeal raphe (1); 
hence the importance of the inferior constrictor as an elevator of the larynx (see page 173). 

The pharyngobasilar fascia (A2) is the thickened submucosa of the pharynx that extenck 
between the upPer border of the superior constrictor and the base of the skull. 

The buccopharyngeal fascia (which is very much thinner than the pharyngobasilar fascia and 
must not be confused ..... ith it) lies on the external surface of t he pharyngeal constrictors and is 
continuous anteriorly over the outer surface of t he buccinator . • t is really nothing more t han 
the epimysium on the surface of the muscles. 

Some of the uppermost fibres of the superior constrictor and of the palatopharyngeus (page 
160,873 and 71) form a muscular band which, during swallowing, raises a transverse ridge 
(Passavant's ridge) on the posterior pharyngeal wall. With accompanying elevation of the soft 
palate, it closes off the nasal part of the pharynx from the oral part. It must be noted that the 
ridge only becomes evident during the act of swallowing; it is not seen in the living pharynx at 
rest or In the cadaver. 

The pharyngeal plexuses of nerves and veins are situated mainly on the posterior surface of the 
middle constrictor (Al9). 

The pharyngeal plexus of nerves is formed by the pharyngeal branches of the glossopharyngeal 
and vagus nefYfl (A 12 and 13). The glossopharynge<11 component ii afferent only; the v<1gal 
component Is motor to the ph<1rynx and p<1l<1te as well as cont<1ining afferent fibres. 

Glossopharyngeal nerve paralysis: 
No detectable motor disability, as the nerve supplies only one sm<111 muscle, styloph<1ryngeus. 

• loss of taste from the posterior one·third of the tongue, with <1naesthesia in the same area 
and In part of the pharyngeal mucous membrane. 

Vagus and cranial accessory nerve paralysis: 
• Paralysis of the soft palate on the affected side (the palate is pulled towards the unaffected 

side on saying 'Ah'). 
• Dysphagia (difficulty In swallowing) due to paralysis of pharyngeal muscles. 
• Hoarseness of voice due to paralysis of laryngeal muscles. 

Spinal acCe'lsory nerve paralysis: 
• Paralysis of sternocleidomastoid and trapezius. 

Hypoglossal nerve paralysis: 
Paralysis of the tongue on the affected side (with deviation towards the affected side on 
protrusion, due to the unapposed action of the Intact side). 

1 Attachment of pharyngeal raphe to 
pharyngeal tubercle of biKe of skull 

2 Pharyngobasilar fascia 
1 Ascending pharyngeal artery 
4 Internal carotid artery 
S Vagus nerve 
6 Glossopharyngeal nerve 
7 Accessory nerve 
8 Hypoglossal nerve 
9 Inferior ganglion of vagus nerve 

10 Posterior meningeal artery 
11 Stylopharyngeus 
12 Pharyngeal branch of glossopharyngeal nerve 
11 Pharyngeal branch of vagus nerve 
14 Vagal branch to carotid body 
1S Superior laryngeal branch of vagus nerve 
16 Carotid sinus 
11 Tip of greater horn of hyoid bone 
18 Internal laryngeal nerve 
19 Superior thyroid artery 

20 External laryngeal nerve 
21 Common carotid artery 
22 Internal Jugular vein 
21 lateral lobe of thyroid gland 
24 Cricopharyngeal part I of inferior constrictor 
2S Thyropharyngeal part 
26 Sympathetic trunk 
27 Upper border of inferior constrictor 
28 Superior cervical sympathet ic ganglion 
29 Middle constrictor 
10 Upper border of middle constr ictor 
11 Superior constrictor 
12 Upper border of superior constrictor 
11 Pharyngeal veins 
14 Levator veli palatini 
1S Tensor veli palat!ni 
16 Ascending palaline artery 
11 Medial pterygoid 
18 Posterior border of lamina of thyroid cartilage 
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Ear Components of the ear 
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Ear 

The external. middle and internal ear 

" right auricle. from the right 

A. Band C show the surface features and cartilaginous 
framework of the auricle (pinna). 

In 0 part of the right mastoid process of a dried skull 
has been chipped away to open up the mastoid air cells 
(34) and the semicircu lar canals (27- 29). 

o right auricular cartilage, from the right 

8 right auricular cartilage. from the left 
In E a deeper dissection of the area in 0 shows how 
near the sigmoid sinus (44) lies to the deepest mastoid 
air cells. The canal for the facial nerve (40) has been 
opened up where the chorda tympani branch (38) takes 
a recurrent course to pass through the mucous 
membrane of the tympanic membrane (39). 

G dissection through the right mastoid process, from 
the right 

o similar to 0 but deeper. from the right and behind 

o section through the right middle ear, from the left 

e section through the right middle ear, from the right 

., left auditory tube. from the right (enlarged) 

f and G are sections through the middle ear and 
adjacent parts of the temporal bone, showing the 
lateral (f) and medial (G) walls of the middle ear cavity . 
The narrow black bristle (unlabelled. below 46 and 47) 
indicates the course of the chorda tympani under the 
mucous membrane of the tympanic membrane (39). 

o diagram of parts of the ear 

, 
2 , 
4 , 
• 7 
8 

• ,. 
" " " ,. 
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2. 

" 22 

" 2. 
25 

In H the cartilaginous part of the auditory tube (65 and 
66) has been dissected away from surrounding tissues 
but with the tubal opening (67) into the nasopharynx 
left intact. 

The diagram (J) shows the parts of the right ear as seen 
from the front. with the external meatus and middle 
ear in coronal section. 

The lobule of the ear (A 14), the part most often pierced for wearing earrings. is composed of dense fibrous tissue, not cartilage. 

The eKlernal ear consists of the auricle (pinna, A) and the eKlernal acoustic meatus (A 10; 0 and J. 31), at the medial end of which lies the 
tympanic membrane (E, F and J. 39) separating the eKlernai ear from the middle eaf. 

The middle ear (tympanic cavity. J70) is an irregular space in the temporal bone, lined with mucous membrane, conulning the auditory ossides 
(malleus, Incus and stapes) and f illed with air that communicates anteriorly w ith the nasopharynx through the auditory tube (Eustachian tube. 
H52, 65 and 66). f or dE<tails of the walls of the middlE< ear cavity, see the notH on pagE< 167. 

ThE< epitympanic recess (F48) is t he part of the tympanic cavity that projects upwards above the levE< l of the tympanic membrane (F39) to 
accommodate t he head of the malleus and the body of the iflCus (F37 and 47). It leads backw ards through the aditus (F49) Into t he mastoid 
antrum (FSO) which is an enlarged mastoid air cell (f34). 

Helix " Ponticulus 51 Stylomastoid foramen 
Scaphoid fossa 27 AnteriOr } 52 Semicanal for auditory tube 
Upper crus of antihelix 28 lateral semicircular canal " Semicanal for tensor tympani 
l ower crus of antihelix 2. Posterior 54 Arcuate emineflCe (overlying anterior 
Triangular fossa " Canal for fac:ia l nefYf! semicircular canal) 
Crus of helix " EKlernal acoustic meatus 55 Oval window (fenestra vestibuli). with 
Cymba conchaE< " Tympdnk part of temporal bone stapes in J 
COflCha " Postglenoid tubercle " Promontory 
CaY\lm conchae 14 Mastoid air cells 57 TrOChleariform (cochleariform) process 
External acoust ic meatus " Mastoid foramen 58 Position of opening of auditory tube 
Tragus " Dura mater of middle cranial fossa ,. Carot id canal 
Intertragic notch " Head of malleus in epitympanic recess •• Jugular bulb 
Antitragus " Chorda tympani " Round w indow (fenestra cochleae) 
Lobule ,. Tympanic membrane 62 In<udost apedial Joint 
Antihelix 40 Facial nerve " Handle of malleus 
Position of auricular tubercle (if present) ., Sheath of styloid process 64 Tendon of tensor tympani and 57 
Spine of heliK .2 Styloid process " Medial lamina } of cartilaginous part 
Terminal notch ., Occipital condyle .. lateral lamina of auditory tube 
Tail of hel i_ 44 Dura mater of sigmoid sinus " OpenIng of audi tory tube 
Antitragohelkine meatus 45 Tegmen tympani .. Infer ior nasal concha 
Cartilage of eKlernal ac:oustic meatus 46 In<udomallear joint •• Soft palate 
Scaphoid emineflCe 47 Body of in<us 7. Middle ear (tympanic cavity) 
Triangular eminence 48 Epitympanic recess " Vestibule 
Transverse ant ihelicine groove •• Adit us to mastoid antrum 72 Cochlea 
Conchal eminence ,. Mastoid antrum 
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Anterior 
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~ound wIndow Promontory Oval wIndow 

Transverse 
sections through 
the ear, and the 
auditory ossides 

" the lower 
surface of a 
section 
through the 
left ear, from 
above 

o the upper 
surface of the 
same section, 
from below 

• the central 
area of B, 
enlarged 

e the upper 
surface of a 
section 
through the 
right ear 
(enlarged), at 
a slightly 
lower level 
than the 
section in B 

o the right 
auditory 
ossides, 
disarticulated 
and enlarged 

o diagram of 
the osseous 
labyrinth 

e diagram of 
the 
membranous 
labyrinth 



Ea, 

1 Sigmoid sinus 
,. Cochlea 35 Basi lar membrane , Mastoid air celis 19 Floor of internal acoustic meatus " Scala tympani , Externa l acoustic meatus ,. Promontory 37 Sula vest ibuli 

4 Intra-articular d isc. o f temporomandibular 21 Fadal nerve ,. Modiolus 
joint " Posterio r semicircula r canal 39 Handle of malleus 

5 Superficial temporal artery " Vestibular part of osseous la byrin th 40 ~~~,",.ped;. , r' • Zygomatic ilrdl ,. Vestibular part } of vestibul()-(ochlear neIVI! 41 
7 Temporalis 25 Cochlear part in inte rna l acoustic meatus 42 NK' 

• Maxillary artery " Labyrinthine artery 43 Anterior process of malleus 
9 Maxi llary sinus 27 Internal carotid artery in foramen IKerurn 44 Lateral process ,. pterygopalatine fossa ,. Tendon of tensor tympani and 45 Handle 

11 Sphenoida l sinus t nxhleariform kochleariform} process .. 
80dy I 12 Cavernous sinus " Chorda tympani 

13 Semicanal with tensor tympani ,. Long limb of incllS 
14 Internal carot id artery in carot id canal 31 Pyramid 
15 Opening of auditory tube 32 St apedius 
16 Cavity of middle ear 33 Stapes 
17 Tympanic membrane 34 Osseous spiral lamina 

The section in A is viewed looking down to the nec.k, 
and in B looking up to the top of the head; the sections 
were produced by the same saw cut and have been 
separated like opening a book, with the spine of the 
book in the centre at the auricle of the external ear. The 
section has passed through the external acoustic 
meatus (3), the middle ear cavity (16) and the horizontal 
part of the internal carotid artery within the carotid 
canal (14), 

The enlargement of B in C shows the vestibular and 
cochlear parts of the vestibulocochlear nerve (24 and 
25) in the internal acoustic meatus, coils of the cochlea 
(18), and the tendon of tensor tympani (28) bridging the 
tympanic cavity (16) to become attached to the handle 
of the malleus (39). The auditory tube (15) opens into 
the front of the cavity. 

o is a similar section to C but at a slightly lower level, 
showing the stapedius muscle (32) emerging from the 
pyramid (31) to join the stapes (33), Much of the 
posterior semicircular canal (22) has been opened up. 

E is an enlarged view of the three disarticulated 
auditory ossicles. 

From the diagrams F and G it can be visualised that the 
semicircular ducts lie within the semicircular canals, the 
cochlear duct within the cochlear canal (cochlea), and 
the utricle and saccule within the vestibule. 

SemIorcular 11Icts: __ --11 
anterIOr 

""'" ""'-

Endolympilal ic duct and soc 
Cochlear duct 

47 
48 

Short limb f • 
l ong 11mb 0 Incus 

.9 lent icular process 
5. 

H'" I 51 Posterior l imb f t 
52 Anterior limb 0 s apes 
53 Base (foot plate) 

Features of the walls of the middle ear: 
La teral wall- tympilnic membrane (page 164, F39); part of the 
pet ro·tympanic f issure (page 48, 042); anterior and posterior 
canaliculi lor the chorda tympilnl (page 164, F. at ei ther end of 
bristle). 
Medial wall {f rom above downwards}-prominence due to 
lateral semicircular canal (page 164, G28); prominence due to 
canal for facial nerve (pilge 164, G30); promontory (A20 and 
page 164, GS6, due to fint turn of cochlea), w ith oval window 
(fenestra vestibuli, page 164, G55) occupied by footplate of 
stapes above and behind promontory. and round window 
(fenestra cochleae, page 164. G61) below and behind 
promontory. 

• Roof-tegmen tympani {part of pe1rous part of temporal bone 
(page 164, F45 and page 48, 02). 
Floor-above superior bulb of internal jugular vein in jugular 
fossa (page 48, 047) wit h canaliculllS for tympanic bf"anch of 
glouopharyngeal nerve (page 48, O4S). 
Anterior waU-<arot ld canal (page 164, GS9) with (laterally) 
openings of semicanals for tensor tympani and auditory tube 
(page 48. E49 and SO). 

• Posterior wall-aditllS to mastoid antrum (page 164, F49); 
pyramid (with stapediu$ emerging, 01 and 32) in froot of 
vert ical part of facial nerve (e2l); fossa for incus (page 164, 
F47). 

The internal elr consists of t he osseoU$ (bony) labyrinth and the 
membranous labyrinth. 

The osseous labyrinth is a spilce with in the t emporal bone 
consisting of (from front to back) the cochlea (sometimes called 
the cochlear cana!), the ve5tibule and the semicircular canals. 

The membranous labyr inth Is inside the bony labyrinth and 
consists of t he {ochlear duct (wi thin the cochlea). t he utricle and 
saccule (with in t he vestibule), and the semicircular ducts (within 
the semicircular canals) . 

The var ious parts of the membranollS labyrinth are smaller than 
the osseous labyrinth and are separated from the walls of the 
osseous labyrinth by perilymph. The membranous labyrinth itself 
contains endolymph. These two fluids do not mix with one 
another, but the perilymph probably communicates with the 
cerebrospinal flUId in the subaroKhnoid space via the cochlear 
aonaliculus. 

The cochlea Is spiral·shaped, like a snail shel1. 
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Coronal sections through the ear, and the auditory 
ossides 

o diagram of a coronal section through the right ear, 
from the front 

o (oronal section through the left ear, from behind 

G coronal section through the right ear. from the front 

G coronal section through the right ear. from the front 

o endoscopic view of adult right tympanic membrane. 
with descriptive diagram 

1 Head 
2 Handle of malleu~ 
3 Body 
4 Long limb of Incus 
5 Sta~ 
6 Tegmen tympani 
7 Anterior semicircular canal 
8 Facial nerve and vestibulocochleil r nerve 

within the internal acoustic meatus 
9 Tympank membr.me 

10 Temer tympani 
11 Internal carotid artery 
12 Auditory tube 
13 Styloid pro<ess 
14 Fac:ial nerve 
15 Mastoid process 

16 External acoustic meatus 
17 Cavity of middle ear 
18 Tendon of tensor tympani 
19 Head of mandible 
20 Auricular cartilage 
21 Parotid gland 
22 Internal jugular vein 
23 Glossopharyngeal nerve, vagus nerve and 

<KttS$Oly nerve entering the jugular foramen 
24 Trigeminal nerve 
25 Oculomotor nerve 
26 Occipital condyle 
27 Temporalis 
28 Atlas (fint cervical vertebra) 
29 Cochlea 
30 Promontory of middle ear 

of malleus 
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The hyoid bone and the cartilages of the larynx 

o the hyoid bone. from above and in front. with 
attachments 

o the hyoid bone. from behind. with attachments 

e the thyroid cartilage. from the front 

e the thyroid cartilage. from the left. with 
attachments 

o the thyroid cartilage. from behind. with 
attachments 

o the cricoid and arytenoid cartilages. from behind. 
with attachments 

e the cricoid and arytenoid cartilages. from the left. 
with attachments 

o the epiglottic cartilage. from behind 

On the hyoid bone and laryngeal cartilages. 
attachments (unless central) have been shown for 
simplicity on one side only. though they are of course 
bilateral. 

1 Greater horn ) 
2 Lesser horn of hyoid bone 
3 Body 
4 Stylohyoid ligament 
5 Genioglossus 
6 Geniohyoid 
1 Mylohyoid 
8 Sternohyoid 
9 Omohyoid 

10 Stylohyoid 
11 Hyoglossus 
12 Middle constrictor 
13 Thyrohyoid 
14 Thyrohyoid membrane 
1S Hyoepiglott ic ligament 
16 Bursa 
17 Chondroglossus 

Superior horn ) '8 

" 2. 
" " " 2. 
25 

" 

lamina of t hyroid cartHage 
Inferior horn 
Thyroid notch 
laryngeal prominence (Adam's apple) 

~~:::r:: } tubercle of thyroid carti lage 

Oblique line 
Inferior constrictor 

Larynx 

The hyoid boM, not itself part of the laryn)!. but anached to it by 
muscles and membranes, comim of a body (Al) with greater and 
lesser horns on each side (Aland 2). 

The thyroid UlrrJI.,. consists of two laminae ((19) united at the 
front and with superior and inferiOl horns at the back (Cl8 and 
20). The gap above the united thyroid laminae 15 the thyroid notch 
(C2 1), which is bounded below by the laryngeal prominence 
(Adam's apple, (2). The angle between the laminae is more acute 
in males than in females. in whom the prominence is less obvious. 

The crlcoid UIf1iI~ is shaped like iI signet r ing, with iln arch at 
the front (G49) and a lamina at the back (F45). 

The paired M)IfeftOid unn.g.s ha"" the d'lape of a thr~sided 
pyramid. with ;rt the baw an (anteriOl) lIOCal pnxess (F39) to 
which the vocal ligament is anached (GJJ; pa~ 174, 02), and a 
(lateral) musc:ular process IFJ7) to which the posteriOl and lateral 
crico-arytenoid rnusc:les ITe anached (G4l and 50; page 174, 87 
and 21). 

The thyroid, cricoid and almost all of the arytenoid cartilages are 
composed of hyaline cartilage and may undergo some degree of 
calcification with increasing age. 

The apelt of the arytenoid cartila~ (F36) is composed of elast ic 
f ibro-cartilage, like the epiglonic cartilage (which is leaf-shaped 
wi th numerous pits or perforations) (H) and the corniculate and 
cuneiform cartilages (which are like small pips or rice grains, F4J 
and 44). The triticeal cartilages (not shown) are very small nodules 
that are often found in 1M posterior m.rgin of the thyrohyoid 
memtlflrH! (page 174, D36). 

27 Sternothyroid 
28 Thyrohyoid 
29 Cr icothyroid 
30 Thyro-epiglottic ligament 
31 Thyro-epiglottic muscle 
32 Thyro-arytenoid 
33 Vocal l igament 
34 Conus elasticus 

~; ~~:~:r:~:: aln:f7~::::~an~::,. 
38 Articular surface '1· 

39 Vocal process 
40 Transvel'St! arytenoid 
41 Oblique arytenoid 
42 Posterior erico·arytenoid 
43 Corn iculate cartilage 
44 Cunei form cartilage 
45 lamina of cr icoid cartilage 
46 Articular surface for arytenoid cartilage 
47 Tendon of oesophagus 
48 Articular surface for inferior horn of thyroid cartilage 
49 Arch of cricoid cartilage 
50 lateral cr ico-arytenoid 
51 Cricothyroid ligament 
52 Quadrangular membrane 



Nose, oral region, ear and larynx 

Larynx and pharynx the larynx with the pharynx, hyoid bone and trachea 

o from the right, with the cervical vertebral column 
removed 

o as in A, after removal of the thyroid gland and part 
of the inferior constrictor 

e from the front and the right. after removal of 
muscles 

Supefior 

+.""., 
Inferior 

G in a neck dissection, from the right 



In the side view in A the lateral lobe of the thyroid gland 
(20) has been displaced backwards to show the part of the 
origin of the inferior constrictor (17) that arises from the 
tendinous band (18) over cricothyroid (19). The lingual 
artery (1) lies just above the tip of the greater horn of the 
hyoid bone (2) and then passes deep to the posterior 
border of hyoglossus (3). The internal laryngeal nerve (30) 
runs just below the tip of the hyoid and pierces the 
thyrohyoid membrane (29) with the superior laryngeal 
branch (28) of the superior thyroid artery (27), behind 
which runs the external laryngeal nerve (16) . Much of 
thyrohyoid (12) has been removed to show part of the 
origin of the inferior constrictor (17) from the lamina of the 
thyroid cartilage (13). 

c.ttI'~ of the laryn~ : 
• Unpaired- thyroid, cricoid, epiglottic 
• Paired- arytenoid, corniculate, cuneiform 

Joints of the laryn~: cricothyroid (8 and C, 34), crico-arytenoid 
(page 174, E42), arytenocorniculate (page 174, E44). 

AkmIw.nef and liga"..,.u of the larynll: 
• Elctrinsic- thyrohyoid membrane (el9), hyo-epiglottic and thyro

epiglottk ligaments, cricotrachealligilment (C4O). 
Intrinsk---quadrangulou membrane (page 174, 037), whose upper 
margin fOfms the aryepiglottic fold (page 174, Al) and lower 
margin the vestibular (false vocal) fold (page 174. 028); 
cricothyroid ligilment., whose upper margin (the vocal ligilment. 
page 174, 032) forms the anterior part of the vocal fold (vocal 
cord). See notes on pilge 175. 

The eJrtrinsic musclH of the larynll (those connecting it to 
surrounding structures) can be divided into elevators and 
depressors-those directly attached to the thyroid and cricoid 
cartilages and which raise the larynll, e.g. during swallowing, and 
those that return It to the normal position: 

Elevilto,,;: inferior constrictor (A 17) ) 
stylophilryngeus (page 162, 811 ) ilnached to the 
pala.topharyngeus (page 160, 871 ) th roid cartilage 
Sillplngophilryngevs (page 106, 872) Y 
thyrohyoid (pilge 106, 89) 

Cepren o,,;: sternothyroid (page 106, 848)-ilttilched to thyroid 
cartililge 
upper oesophilgeal ilttilmment (page 170, F47}-to 
cricoid tilrtilage 
elilstie recoil of Iracheil 

The intrinsic ntUscle-s of the larynx move the yocill folds and alter the 
shilpe 01 the Iilryngeal inlet, and can be classified iI«ording to their 
main eHects on the folds or the Iilryngeill inlet; I.e. they alter the 

1 Lingual artery 
2 Tip of greilter horn of hyoid bone 
3 Hyoglossus 
4 Hypoglossal nerve 
5 Suprahyoid artery 
6 Nerve to t hyrohyoid 
7 Tendon of digastric 
8 Digastric sling 
9 80dy of hyoid bone 

10 Sternohyoid 
11 Superior belly of omohyoid 
12 Thyrohyoid 
13 l amina of thyroid (ilrtililge 
14 laryngeil l prominence 
1S Sternothyroid 
16 Ellternallilryngeill nerve 
17 Inferior constrictor 
18 Tendinous bilnd 
19 Cr icothyroid b tril ight part) 
10 lateral lobe of thyroid gland 
11 Trachea 
22 Infer ior laryngeal iilrtery 

Larynx 

In B with the thyroid gland taken away, the lowest 
(cricopharyngeus) part of the inferior constrictor has been 
removed to show the recurrent laryngeal nerve (23) passing 
up behind the cricothyroid joint (34). 

In C all muscles, vessels and nerves have been removed to 
display the thyrohyoid membrane (29), the cricothyroid 
membrane (38 and 39), and the cricotrachealligament (40) 
attached to the first tracheal ring (41, which is here 
unusually broad) . 

In 0 most of the internal jugular vein (43) has been 
removed and the common carotid artery (44) has been 
displaced backwards to show the inferior thyroid artery (25) 
and recurrent laryngeal nerve (23). 

shape of the rima of the glottis (the gap between the vocal folds of 
eilch side), or hilve a sphincteric action on the inlet: 

Tensor: (flcothyroid (819 ilnd 31) 
Relallor: thyra-arytenoid (page 174, 820) 
Abductor: posterior crlco-arytenold (page 114, A7) 
Adductor. laterill crieo-ilrytenoid (page 174, 821) 

trilnsverse ilrytenoid (page 174. A5) 
oblique arytenoid (page 174, A6) 

The yocalis part of the thyra-arytenoid may tighten segments of the 
vocal fold (as when singing iI high note). 

The thyro-epiglottic. ilryepigtonic and oblique ilrytenoid muscles 
constrict the inlet; their rela~ation restores the normal shape. 

Cricothyroid (819 and 31) is the only ellternal intrinsic musc:le of the 
Iilrynx; it Is eilsily seen on the ouUlde of the Iilrynll in dissections of 
the front of the neck (iiS on pilge 110, A9). The other intrinsic 
muscles ilre ilil inside the Iilrynll ilnd ilre only seen when the tilryn~ 
itself is dissected (page 174). 

The intrinJic muscles of the laryn~ ilfe all supplied by the recurrent 
laryngeal nerve (A and 8, 23) except for cricothyroid, supplied by the 
externallaryngeill nerve (A and 8, 16). 

The mucous membrilne of the Iilryn~ above the level of the vocill 
folds is supplied by the internallilryngeal nerve (A30), and below the 
Youl folds by the recurrent laryngeill nerve (A and 8, 23). 

The Internilililryngeill nerve (AlO) fi,,;t enters the pharrn/( by 
pierting the thyrohyoid membrane {A291. and from there fibres 
spreild Into the Iilrynll. 

The recurrent laryngeal nerve (823) lies Immediately behind the 
cricothyroid Joint (834; page 174, 811) and enten the Iilryn~ by 
passing deep to the lower border of the inferior constrictor of the 
philrynll{A17). 

13 Recurrent Iilryngeill nerve 
24 Qesophilgus 
1S Inferior thyroid ilrtery 
16 Posterior philryngeal Willi 
17 Superior thyroid artery 
18 Superior Iilryngeal artery 
29 Thyrohyoid membrane 
30 Internal laryngeal nerve 
31 Cricothyroid (oblique part) 
32 Arch of cricoid cartililge 
33 Inler ior horn of thyroid cartililge 
34 Cricothyroid joint 
3S Epiglott is 
36 Lesser horn of hyoid bone 
37 Aperture for internili lil ryngeal nerve ilnd superi()l" laryngeal ilrtery 
38 Conus elasticus (central part of cricothyroid ligament) 
39 Cricothyroid IIgilment (lateril l PiiTt. cricoyocai membrilne) 
40 Cricotrilcheilil igiilment 
41 f irst trilmeal ring (unusually large) 
41 Middle constrictor 
43 Internal jugular Yein 
44 Common cilrotid artery 
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transecting the thyroid lamina 
and turning it forwards 

Infen« e 



, . '.. . 

In A mucous ITI@mbranehasbHn removed to mow the most 
important of all laryngeal musdes, the posterior crico-arytenoid 
(7}-the only abductor of the votal folds. The transverse arytenoid 
(5) is overlaid by the oblique arytenoids (6), whose fibres continue 
Into Ihe aryepiglottic fold (3) as the aryepiglottic muscles (B 17). 

In B most of the thyroid lamina (13) has been displaced forwards, 
reveal1ng one above the other the lateral cr ico·arytenoid, thyro
arytenoid and thyro-epiglottic muscles (2 1,20 and 18) (with some of 
the occasional overtying fibres that constitute the super ior thyro
arytenoid, 19). The recurrent laryngeal nerve Is seen paning up 
behind the (dislocated) cricothyroid joint (11 ). 

In C removal of SOITl@ mucous membrane below the VQ(al fold, 
formed by the vocal ligament (32) at the front and the vocal process 
of the arytenoid cartilotge (30) at the back. shows the medial surface 
of the right thyro-arytenoid (20), whose upper fibres form the 
vocalis muscle (31). The vestibular fold (28) Is at a higher level. 

In 0 w ith all muscles and most of the left lamina of the thyroid 
cartilage removed, the left vocal ligament (32) is seen to be the 
upper margin of the cricovocal membrane (41). The ~tibu lar fold 
(28) Is the lower margin of the quadrangular membrane (37). 

In E the capsules of the cricothyroid and crlco-arytenoid joints (II 
an.cl 42) have been removed. This specimen is somewhat asymmetric. 

The tomogram In F, produced by a radiographic method that allows a 
thin 'sl ice' of tinue to be virualised, illunrates the ~tibular and 
vocal folds (28 and 32) in a living rubject during phonation, with the 
VQ(al folds (32) approximated. 

The central (anterior) part of the cricothyroid ligament is often 
known as the conus elasticus (043) (allhough SOITl@ texts use this 
term fOf the whole ligament). The lateral part of the cricothyroid 
ligament is commonly known as the cricoVQ(al membrane (041). 

The upper (free) margin of the cricovocal membrane Is thickened to 
form the vocal ligament (032). It is attached at the front to the 
lamina of the thyroid cartilage adjacent to the midline, and at the 
back to the vocal process of the arytenoid cartilage. Covered by 
mucous membrane, the vocal ligament and vocal process together 
fOfm the vocal fold Of vocal cord (00 and 32). 

The lower margin of the cricothyroid ligament is not free but 
attached to the upper border of the lamina and arch of the cricoid 
cart ilage (08 and 24), 

The rurfiKe marking of the vocal fold is at a level m idway between 
the laryngeal prominence and lower border of the thyroid cartilage 
(page 90, 16) . 

• the vocal folds of the right half. in a midline 
sagittal section 

e membranes. from the left. after resecting 
most of the left thyroid lamina 

11 Aryepiglott ic muscle 

~ 175 

The quadrangular membrane, a very thin sheet of connective ti~sue 
that has been artificially thickened in D37 for emphasis. paues 
between the lateral side of the arytenoid cartilage (which is relatively 
$hort) to the lateral edge of the epiglottic cartilage (which is 
relatively long). The membrane Is thus an irregular quadrilateral In 
shape and not rectangular. 

The upper (free) margin of the quadrangular membrane is covered 
by mucous membrane to form the aryepiglott ic fold (A3). 

The lower (free) margin of the quadrangular membrane is covered by 
mucous membrane to form the vestibular fold «(.28), also called the 
fa lse vocal fold. 

The slit-like space between the vestibular and vocal folds is the 
ventricle (or sinus) of the larynx «(.29), and is continuous with the 
saccule, a small pouch of mucous membrane that extends upwards 
for a few mlUimetres at the anterior part of the ventricle between 
the vestibular fold and the inner surface of the thyroid lamina. 
Mucous se<retion from glands In the saccule trickles down to 
lubr icate the vocal folds. 

The posterior (fico-arytenoid (A7J Is commonly accepted as the only 
muscle that can abduct the vocal folds, I.e. It opens the glottis. 

The lateral crico-arytenoid (B2 1) and the t ransvelle and oblique 
arytenolds (AS and 6) adduct the vocal folds (close the glottis). 

The cricothyroid (page 172, A 19; page 108, 867) lengthens (and may 
Increitse tension In) the vocal fold . 

In a complete recurrent laryngeal nerve lesion (e.g . complete 
transection during thyroidectomy). there is permanent hoarseness of 
the voice, and the affected vocal fold assumes a position midway 
between abduction and adduction. 

In an Incomplete recurrent laryngeal nerve lesion (e.g. partial 
transect ion), the affected vocal fold takes up an adducted position 
(for reasons which have not yet been adequately explained). 811ateral 
incomplete lesions are thus liable t o cause respiratory embarrassment 
because of the very narrow airway between the folds. 

In external laryngeal nerve lesions there may be no detectable 
abnormality. If there is any, there is some hoarseness of the voice due 
to loss of tension in the affected vocal fold from the paralysed 
cricothyroid; the fold may lie at a slightly lower level than that of the 
normal side. The hoarseness may disappear due to hypertrophy of 
the opposite cricothyroid, but with some residual loss of production 
of higher frequencies (as in the higher notes in singing). 

o joints. from behind 

o tomogram during phonation 

31 Vocalis part of thyro-arytenoid 1 Epiglottis 
2 Vestibule 
3 Aryepiglottic fold 
4 Pir iform rl!(ess 

18 Thyro-epiglottic muscle 
19 Superior thyra-arytenoid 
20 Thyro-arytenoid 

32 Vocal ligament (anterior part of vocal fold) 
33 Thyro-eplglottlc ligament 
14 80dy of hyoid bone 

5 Transverse arytenoid 
6 Obl ique arytenoid 
1 PosterlOf crico-arytenoid 
8 lamina of cricoid cartilage 
9 Site of attachment of oesophageal tendon 

10 Rl!(utJent laryngeal nerve 
" Cricothyroid joint 
12 Inferior horn 
1] Lamina ) of thyroid carti lage 
14 Superior horn 
15 Greater horn of hyoid bone 
16 Valll!(ula 

21 Latera l aico-arytenoid 
22 Fillt tracheal r ing 
21 Cr icotrachealligament 
24 Arch of cricoid carti lage 
25 Cricothyroid 
26 Internal laryngeal nerve 
27 Mucous membrane overlying 

quadrangular membrane 
28 Vestibular fold 
29 Ventr icle of larynx 
30 Vocal process of arytenoid carti lage 

(posterior part of vocal fold) 

3S Hyo·epiglottic ligament 
36 Thyrohyoid membrane 
37 Quadrangular membrane 
38 Cuneiform cart ilage 
39 Corniculate cart ilage 
4tI Muscular process of arytenoid cartilage 
41 CricoVQ(al membrane 
42 Crico-af)'tenoid joint 
43 Conus elasticus 
44 Arytenocorn iculal e joint 
45 Trachea 





Cranial cavity 
and brain 

Cranial cavity 178 
Sagittal section 178 
Cranial vault. meninges and brain 180 
Brain and meninges 182 
Dura mater and cranial nerves 184 
Dura mater 186 
Cranial fossae 188 
Cranial nerves and their connections 190 
Cranial fossae, cavernous sinus 

and trigeminal nerve 192 
Cranial cavity. brain and cranial nerves 194 

Brain 200 
Brain and meninges 200 
Cerebral hemispheres and cerebellum 202 
Cerebral veins 204 
Cerebral hemispheres 206 

Blood supply of the cerebral cortex 208 
Brain and brainstem in sagittal section 210 
Medial surface of the hemispheres 

and cerebral arteries 212 
Base of the brain 21. 
Arteries of the base of the brain and brainstem 216 
Brainnem. cranial nerves and 

geniculate bodies 218 
Ventricles of the brain 220 
Internal capsule and basal nuclei 222 
Hemispheres and brainstem in coronal section 22. 
Cerebellum and brainstem 226 
Cerebellum, brainstem and spinal cord 228 

Cervica l vertebral column and 
suboccipital region 230 
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Cranial cavity ... ;'. 
The cranial cavity, brain and meninges, 
in a paramedian sagittal section 

The section is slightly to the left of the midline so that 
the dens of the axis (35) and spinal cord (30) have 
escaped being cut. The vault of the skull (1) is thicker 
than usual. The superior sagittal and straight sinuses 
have been opened up (2 and 17). The corpus callosum (5) 
lies below the falx cerebri (4), and the cerebellum (22) is 
below and in front of the tentorium cerebelli (18). The 
tonsil of the cerebellum (63) is just above the foramen 
magnum (21), through which the medulla oblongata (26) 

1 Vault of skull 
2 Superior sagittal sinus 
3 Apenure of a superior cerebral vein 
4 Falx cerebri 
5 Corpus callosum 
6 Septum pelluddum 
7 Body of fornix 
8 Choroid plexus of third ventricle 
9 Thalamus and third ventricle 

10 Midbrain 
11 Aqueduct of midbrain 
12 Inferior coillculus 
13 Superior colliculus 
14 Pineal body 
15 Great cerebral vein 
16 Basal vein 
17 Straight sinus 
1B Tentorium ce(ebelli 
19 Fablcerebelli 
20 External occipital protuberance 
21 Posterior margin of foramen magnum 
22 Cerebellum 
23 Fourth ventricle 
24 Choroid plexus of fourth ventride 
25 Pons 
26 Medulla oblongata 
27 FilamenU of ara<hnold mater in cerebellomedullary cistern 

(cisterna magna) 
28 Posterior atlanto-occipital membrane and over lying dura mater 
29 Posterior arch of atlas 
30 Spinal cord (spinal medulla) 
31 Dorsal rootlets ) of spinal nerves 
32 Ventral rootleU 
33 Spinal subarachnoid space 

The cranial cavity contains: 
the brain with iu vessels and membranes 

• the cranial nerves 
• vessels on the outermost membrane 

The membranes of the brain. collectively called the meninges. consist of 
the dura matel". the arachnoid mater and the pia mater. 

The dura mater is sometimes called the pachymeninx; the arachnoid and 
pia mater together constitute the leptomeninges. For further details see 
page 181 

passes, to become the spinal cord (30) at the level of the 
atlas (43 and 29). The basilar artery (47) passes up in front 
of the pons (25) with the posterior cerebral artery (54) 
arising at the upper end. The third ventricle (9) 
communicates with the fourth ventricle (23) via the 
aqueduct of the midbrain (11), and the pineal body (14) at 
the back of the third ventricle projects over the superior 
colliculus of the midbrain (13). (Details of the mouth and 
pharynx in this spe<imen are given on page 150.) 

34 Body of axis 
35 Dens of axis (Ieh side) 
36 Transverse ligament of atlas 
37 Alar ligament 
3B Dura mater 
39 Tectorial membrane 
40 Superior longitudinal band of crudform 

ligament 
41 Apicalligament 
42 Anterior atlanto·occipital membrane 
43 Anterior arch of atlas 
44 longus capitis 
45 Posterior pharyngeal wall 
46 Vertebral anery 
47 Basilar artery 
48 Basilar sinus 
49 Sphenoidal sinus 
so Pituitary gland 
51 Pituitary stalk 
52 Dorsum sellae 
53 Superior cerebellar artery 
54 Posterior cerebral artery 
55 Owlomotor nerve 
56 Mamillary body 
57 Hypothalamus 
58 Optic chiasma 
59 Anterior cerebral artery 
60 Arachnoid mater overlying media! surface of 

cerebral hemisphere 
61 Cr ista galll 
62 lower border of falx cerebri and inferior 

5.agittalsinus 
63 Tonsil of cerebellum 



Cranial cavity and brain 

Cranial vault. meninges and brain 
Dissection of the scalp and cranial vault 

o 'stepped dissection', from above 
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o the dura mater and meningeal vessels on the right side 

In A the bone of the cranial vault (8) has been removed 
on the right side of the head (left side of the picture) to 
show the dura mater (12), which itself has been partly 
removed to reveal the underlying arachnoid mater (13), 

In B the scalp (18) and cranial vault (8) of the right side 
have been removed to display branches of the middle 
meningeal artery (16 and 17). The dotted circle indicates 
the position of pterion, the region on the surface of the 
skull beneath which the main trunk of the artery lies 
(see the note on page 9). 

1 Skin and dense subcutaneous t issue 
2 Epicranial aponeurosis (galea aponeurotica) 

3 ()(cipital belly ) of occipitofrontal is 
4 Frontal belly 
S BrafloChes of superficial temporal artery 
6 Brafl(hes of supra·orbhalnerve 
7 Loose connect ive t issue illld per icranium 
8 Bone of cranial vault 
9 Sagittal suture 

10 Coronal suture 
11 Frontal (metopic) sut ure 
12 Dura mater 
13 Arachnoid mater 
14 Cerebral hemisphere covered by pia mater 
1S Subarachnoid space 

16 Fro~tal branch ) of middle meningeal artery 
17 Parietal branch 
18 Scalp 
19 Arachnoid granulat ion 

in turn overlying the cerebral hemisphere (14). On the 
left side of the head are shown components of the scalp 
(1- 7; see notes). 

The scalp consists of five layers: 
skin (AI ) 
dense connective t issue (A 1) 
the epicranial aponeurosis and the occipitofrontalis 
muscle (A2. 3 and 4) 
loose connective tissue (A7) 
t he pericranium (periosteum of the cranial vault, A7) 

The dura mater (A 12) is the outermost and th ickest of the 
meninges. For further details see page 183. 

The arachno id mater (A 13) lies Inside the dura mater, separated 
from it by the subdural space which Is mere ly a capillary interval: 
that is, t he dura and arachnoid lie in cont act like two pages of a 
closed book. Over parts of its inner surface w ith in the cranium. the 
arachnoid has fi lamentous (spidery) projections attaching it to the 
pia mater (as on page 178, 27). The intervening space whk h is 
crossed by the f ilaments is the subarachnoid space (A 15), filled 
wi th cerebrospinal flu id. 

The pia mater (A 14) adheres int imately to the surface of the brain 
and spinal cord. It forms the denticulate ligament at the side of 
the spinal cord (page 230. B3'), and the subarachnoid septum at 
the back of the cord (page 150, '2). 

The middle meningeal artery (8' 6 and 17) supplies the dura mater 
and bone but it does not supply the brain. It lies between the dura 
and cran ial vault (812 and 8). 



Cranial cavity and brain 

Brain and meninges the brain and arachnoid mater, from the left 

""""" 
""~~ + P."~'" 

InterIOr 



Cranial cavity 

The cranial vault and part of the base of the skull and dura mater have been dissected 
away, leaving the arachnoid mater covering the cerebral hemisphere. and the superior 
sagitta l sinus (3), the left transverse sinus (8) and some of the mastoid air cells (11). 

, Scalp 
2 Cranial vault 
1 Superior sagittal sinus 
4 Openings of superior cerebral ve ins 
S Arachnoid granulations 
6 Vessels and arachnoid mater overlying cerebral hemisphere 
1 External occipital protuberance 
8 Transverse sinus 
9 Cerebellar hemisphere 

10 Sigmoid sinus 
11 Mastoid air cells 
12 External acoustic meatus 
13 Floor of lateral pan of middle cranial fosSil 
14 Floor of anter ior cranial fosSil 

The dun nvrwr has cerebral and spinal parts. 

The cerebral part of the dura mater lines the Inside of the cranium and consists of an outer 
endosteal layer (corresponding to periosteum), and an inner meningeal layer. The two layers blend 
with one another but in certain areas they become separated to form venous sinuses (see below). 

The meningeal layer fOfflls sheaths for the cranial nerves as they pass out through skull foramina. 
and also forms four processes or partitions (see page 18S): 
• falx cerebri (~ 178.4; page 184. 2) 
• tentorium cerebelli (page 184. 25) 
• fal. cerebelli (page 178, 19) 
• diaphragma sellae (page 188. 31) 

The spinal part of the dura mater corresponds to the meningeal layer of the cerebral part and 
forms a sheath for the spinal cord within the vertebral canal (page 230, 8]5). 

The venous sinuses of the dura mater lie between the endosteal and meningeal layers. Some are 
situated In the midline and others are paired; they can be divided Into two groups: 

I'ost.l'osUpMor 
Sl.lperlor sagittal 
Inferior sagittal 
Straight 
Transverse (paired) 
Sigmoid (paired) 
Petrosquamous (paired) 
Occipital 

Anfef'O-/nferiol' 
Cavernous (paired) 
Intercavernous 
Sphenoparietal (paired) 
Superior petrosal (paired) 
Inferior petrosal (paired) 
Basilar 
Middle meningeal veins (paired) 



Cranial cavity and brain 

Dura mater and cranial nerves 

" o the falx cerebri and tentorium cerebelli. from the right and above 
". 
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, Superior sagittal sinus 23 Aqueduct of midbrain , Falx cerebri ,. Inferior (olli(Ulus 
3 Inferior sagittal sinus 25 Tentor ium cerebelli 

• Posterior cerebral artery " Inferior cerebral veiros 
5 Free margin of tentorium cere belli 27 Straight sinus in junction of 2 and 25 , Trochlear nerve 28 Pituitary gland 
7 Attached margin of tentorium cerebelli and " left sphenoidal sinus 

superior margin of petrous part of temporal 30 Trigeminal nerve 
bone with superior petrosal sinus " Facial and vestibulocochlear nerves and 

8 Middle cerebral artery internal acoustk meatus 

• Anterior cerebral artery 32 Abducent nerve ,. Internal carotid artery 33 Roots of glossopharyngeal, vagus and 

" Anterior clinoid pr()(ess cranial part of accessory nerves and 
12 Optic nerve jugular foramen 

" Posterior margin of lesser wing of sphenoid 3. Roots of hypogloual nerve and 
bone and sphenoparietal sinus hypoglossal canal ,. Crista galli 35 Spinal root of accessory nerve 

" Olfactory bulb " Vertebral artery 

" Olfactory tract 37 Dens of axis 
17 Jugum of sphenoid bone 38 Posterior arch of atlas 
18 Prechiasmatk groove " Margin of foramen magnum 

" Ophthalmk artery 40 Medulla oblongata ,. Oculomotor nerve ., Pons 

" Anterior communicating artery ., Midbrain 

" Third ventrkle 



In A the brai n has been removed by cutting through 
the bra instem at the midbrain (23) and the lowest 
part of th e third ventricle (22). leve l with the free 
ma rgin of the tentorium cerebelli (S). le aving intact 
the optic chiasma (hidden by the anterior 
communicating a nd anterior cerebral arteries. 21 and 
9) with th e optic nerves (12) joining it. The olfactory 

o the left ha lf of the 
brainstem. w ith crania l 
nerves. in a midline 
sagittal section 

Superior 

Po,,,,,,, + '"'"., 
Inferior 

Cranial cavity 

tracts (16) and the anterior. middle and posterior 
cere bra l a rteries (g. 8 and 4) have been severed. The 
straight sinus (27) lies in the dura a t the junction of 
the falx cerebri (2) and the tentorium cerebelli (2S). 

In B the anterior part of the brainste m has been 
dissected away. leaving the cranial nerves intact. 

The fallt cerebri (Al) is the deep midline fold of dura mater, which 
hangs down from the cranial vault into the longitudinal fissure 
between the two cerebral hemispheres (page 178. 4). The superior 
sagittal sinus lies in its upper border (AI ; page 178, 2; page 182, 3) 
and the inferior sagittal sinus in its lower (free) concave margin (Al; 
page 178, 61 and S). Its narrow apelt at the front Is attached to t he 
crista galli (page 178. 61), and its broad base at the back. to the 
tentorium cerebelli with the straight sinus at the junction (Al7; 
page 178, 18 and 17; page 186, Al8). 

The tent or ium cerebelll (AlS) is the fold of dura mater forming the 
tent-like roof for much of the posterior cranial fossa (page 186, A27; 
page 188, 36). Its free margin (AS) forms the central gap over the 
anterior part of the fossa, which is occupied by the midbrain part of 
the brain stem (Al3); at the front, the free margin runs forwards to 
form a ridge on the roof of the cavernous sinus (page 188, 33) and 
then becomes attached to the anterior clinoid process (A 1 1; page 
188, 32). Its attached margin adheres to the lips of the transverse 
and superior petrosal sinu~ (page 188, 22 and 12), reaching the 
posterior clinoid process at the front (page 186. 8; page 188. 29). 
Note that the anterior end of the free margin crOSlH the anterior 
end of the attached margin before they reach their respective clinoid 
processes (best shown on page 188. 27 and 32. and 37 and 29). 

The fallt cerebeUi (page 178, 19) is a very small dural fold contain ing 
the occipita l sinus. In the mid line below the tentorium cerebell i . 

The diaphragma sellae (page 186, A17; page 188, 31) is a small 
circular fold of dura that forms a roof for the pituitary fossa. Part of 
the intercavernous sinus lies between its layers, and It is pierced by 
the pit uitary stalk. (page 186, A 18; page 188, 30). 



Cranial cavity and brain 

Dura mater 
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" the falx and te ntorium, 
from the right. a bove 
and behind 

o the right cavernous 
sinus and trige minal 
nerve, from the right 

e the right cavernous 
sinus, from the right 



Crania l cavity 

The falx cerebri, tentorium cerebelli, cavernous sinus and the trigeminal nerve 

In A the brainst em has been removed from the 
specimen shown on page 184 so that cranial nerves can 
be seen piercing the dura. The oculomotor nerve (7) 
enters the roof of the cavernous sinus (26); other nerves 
enter it from behind. The trochlear nerve (4) pierces the 
dura at the junction of the free and attached margins of 
the tentorium cerebelli (3 and 2), with the abducent 
nerve (6) lower down. The trigeminal nerve (5) runs 
forwards over the tip of the petrous part of the 
temporal bone, the facial and vestibulocochlear nerves 
(24 and 23) enter the internal acoustic meatus, and the 
roots of the glossopharyngeal. vagus and cranial part of 
the accessory nerves (22), with the spinal root of the 
accessory nerve (25), enter the jugular foramen . 
Compare with page 185, B, C. 

In B much of the skull base of the right side has been 
dissected away and the superior orbital fissure (40), 
foramen rotundum (42) and foramen ovale (47) have 

The cavernous sinus (A26; page 188, 33) contains the internal carotid 
artery with iu sympathetic ple~us (OS and 62); the abducent nervi! on 
the lateral side of the artery (839); and t he oculomotOf, trochlear, 
ophthalmic and maxillary nerves in the lateral wall (837, 31, 40 and 42). 

The trigeminal ganglion (834) lies in the trigeminal cave of dura 
mater, in the trigeminal impression (C63; page 48, 07) at the apex of 
the petrous part of the temporal bone, below and behind the 
cavernous sinus. 

The facial nerve (857) enters the internal acoustic meatus and runs 
laterally in the fadal canal above the vestibule of the inner ear to the 
genicular ganglion (856) In the medial w an of the epitympanic recess. 
The nerve then takes a r ight-angled turn backwards in the medial 
wall of the middle ear (855) above the promontory, paW!s 
downwards in the medial wall of the adi tus to the mastoid antrum. 
and finally emerges through the stylomastoid foramen. 

been opened up, with removal of most of the dura but 
leaving part of the free margin of the tentorium (35) as 
a landmark. The dashed line indicates the extent of the 
cavernous sinus, whose contents (see notes) are seen 
from the lateral side. Bone of the petrous temporal has 
been removed to show the facial nerve (57) with its 
genicular ganglion (56) giving off the greater petrosal 
nerve (54) which runs forwards to the (hidden) foramen 
lacerum. The lesser petrosal nerve (53) emerges from 
the middle ear (55) to join the otic ganglion, hidden on 
the medial side of the mandibular nerve (47). 

In C the lateral wall of the cavernous sinus has been 
opened up. The trigeminal nerve (33) has been 
transected and turned forwards, lifting the trigeminal 
ganglion (34) away from the trigeminal impression on 
the petrous bone (63) and giving a view of the 
oculomotor, trochlear and abducent nerves (37, 31 and 
39) in the sinus. 

The greater petrosal nerve (854, from the fadal) is joined by the deep 
petrosal nerve (from the sympathet ic plexus of the internal carot id 
artery, C62 ) within the foramen lace rum to f rom t he nerve of t he 
pterygoid canal (page 158, A6)_ 

Aher emerging from the brainstem between the pons and pyramid 
(page 218, A 11), the abducent nerve runs forwards and slightly 
upwards and laterally through the dsterna pontis to pierce the dura 
mater on the cl ivus (C, lower 39) . The nerve cont inues upwards 
beneath t he duril to bend forwards over the tip of the petrous part 
of t he temporal bone and beneath t he petrosphenoidal ligament 
(C64 ) t o ent er t he cavernous sinus. The nerve tan be damaged in 
fractures of the skull that involve the petrous temporill or cli vus, or 
by stretching if the braim tem is forced downwards. Displacement of 
the midbrain may also damage the oculomotor and trochlear nervi!S. 

1 Inferior margin of falx cerebr ' and inferior 22 Roots of glossopharyngeal, vagus and 43 Poster ior superior alveolar nerve 
sagittal sinus cranial part of accessory nerves 44 Infra-orbital nerve 

2 Attached margin of tentorium (ere belli and " Facial nerve 45 Maxillary sinus 
superior petrosal sinus 24 Vestibulocochlear nerve 4. Buccal nerve 

3 Free margin of tentorium cerebell! 25 Spinil l root of accessory nerve 47 Mandibular nerve in foramen ovale 
4 Trochlear nerve 2. Cavernous sinus 48 Lingual nerve 
5 Trigeminal nerve 27 Tentorium cere belli 4. Chorda tympani 

• ADducent nervi! 28 Straight sinus in junction between 27 5. Inferior alveolar nerve 
7 Oculomotor nerve and 29 " Auriculotemporal nerve 
8 Posterior clinoid process 2. Falx cerebri " Middle meningeal artery in forilmen 

• Internal carotid artery 3. Posterior cerebral artery spinosum ,. Anterior clinoid process 31 Trochlear nerve 53 Lesser petrosal nerve 
11 Optic nerve 32 Superior cerebellar artery 54 Greater petrosal nerve 
12 Prechiasmatic groove 33 Trigeminal nerve 55 Middle ear (tympanic cavity) 
13 Jugum of sphenoid bone 34 Trigeminal ganglion 5. Genicular ganglion of facial nerve 
14 Cribriform plate of ethmoid bone 35 Free margin of tentorium cerebelli 57 Facial nerve 
15 Posterior margin of lesser wing of sphenoid 3. Middle cerebral artery 58 Cerebellum 

bone and sphenoparietal sinus 37 Oculomotor nerve 5. Pons 
16 Ophthalmic ilrtery 38 Internal carotid artery 6. Ape~ of petrous part of temporal bone 
17 Diaphragma Sellae 3. Abducent nerve 61 Upper margin of foramen lacerum 
18 Pituitary stalk 40 Ophthalmic nerve entering superior 62 Sympathetic plexus (internal carotid nerve) ,. Basilar artery orbital fissure 63 Trigeminal impression 
2. Left vertebral artery 41 Ciliary ganglion 64 Petrosphenoidal ligament 
21 Hypoglossal nerve 42 Maxillary nerve in foramen rotundum 



Cranial cavity and brain 

The cranial fossae, from above 
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Cranial cavity 

The right half of the tentorium cerebelli (36) has 
been removed . The right transverse, sigmoid and 
superior petrosa l sinuses (22, 21 and 12) and the 
straight sinus (23) have been opened up, and part 
of the dura has been stripped off from the right 

lateral part of the middle cranial fossa to reveal the 
middle meningeal artery (10), the mandibular 
nerve (9) and the groove for the greater petrosal 
nerve {1 1}. Compare this view of the various cranial 
nerves piercing the dura with that on page 186, A. 

1 Fal .. cerebfi attached to crista gaUl 
2 Olfactory bulb 
3 Olfactory tract 
4 Optic nerve emerging from optic canal 
S Ophthalmic artery 
6 Internal carotid artery 
1 Oculomotor nerve 
8 Trochlear nerve 
9 Mandibular nerve and foramen ovale 

10 Middle meningeal artery and foramen 
spinosum 

11 Groove for greater petrosal nerve 
12 Superior petrosal sinus and cut edges of 

attached margin of tentorium cere belli 
1] Abducent nerve 
14 Trigeminal nerve 
15 Facial nerve 
16 Vestibulocochlear nerve 
11 Inferior petrosal sinus 
18 Roots of glossopharyngeal. vagus and 

cranial part of accessory nerves 
19 Spinal root of accessory nerve 
20 Hypoglossal nerve 
21 Sigmoid sinus 
22 Tranwerse sinus 
23 Straight sinus at junction of falx cerebri 

and tentorium cerebelli 
24 Great cerebral vein 
25 Vertebral artety 
26 Basilar artery 
21 Free margin of tentorium cerebelli 
28 Upper part of basilar ple.us 
29 Posterior clinoid process 
30 Pituitary stalk 
31 Diaphragma sellae 
32 Anterior clinoid process 
33 Cavernous sinus 
34 Posterior margin of lesser wIng of 

sphenoid !>one and sphenoparietal sinus 
35 Frontal sinus 
36 Tentorium cerebelli 
37 Attached margin of tentorium 
3B Attached marg in of tentorium passing 

to 29 
39 Groove for lesser petrosal nerve 

The tentorium cerebeUl (36) forms the roof of the posterior cranial 
fossa; the anterior and middle cranial fossae have no defined upper 
boundary. 

The anterior <nnill' fosu contains: 
the front parts of the fronta l lobes of the cerebral hemispheres 
(page 182, 14) 
the olfactory nerves, olfactory bulbs and olfactory tracts (2 and 3) 
the anterior ethmoidal nerves and vessels (page 132, (32 and 35). 

The middle cranial fosu contains in Its median part: 
the pituitary stalk and gland and the diaphragma sellae (30 and 31) 
the optic nerves (4) and optic chiasma (page 218, A3 and 4) 
the intercavernous sinus (below the pituitary gland) and In lIS 
lateral parts 
the cavernous sinus (33) containing the Internal carotid artery and 
sympathetic plexus, the oculomotor, trochlear and abducent nerves, 
and the ophthalmic and ma.illary branches of the trigeminal nerve 
(see pages 186 and 187) 

• the trigeminal ganglion and the mandibular branch of the 
tr igeminal nerve (see pages 186 and 187) 

• the greater and lesser petrosal nerves (11 and 39) 
• the middle meningeal (10) ami accessory meningeal vessels. and 

meningeal brandles of the ascending pharyngeal, ophthalmic and 
lacrimlll arteries 
the temporal lobes of the cerebral hemispheres (page 182, 13), 

The posterior crllnial foSSil contains: 
the lowest part of the midbrain, and the pons. medulla oblongala 
and cerebellum (page 178, 10, 25, 26 ami 22) 
the vertebral and bllSiiar arteries and their branches (25 and 26), 
and meningeal brllnches of the ilscending pharyngeal lind occipitlll 
arteries 
the sigmoid (21). inferior petrosal (17). basilar and occipital sinuses, 
with the straight,. transverse and superior petrosal sinuses in Ihe 
tentorium cerebell i that forms the roof (23, 22 and 12) 
the trigeminal (14), abducent (13). facial (15), vestibulocochlear 
(16), glossopharyngeal, vagus and accessory (18 and 19) and 
hyoglossal nerves (i.e. the fihh to twelhh cranial nerves), and 
meningeal branches of upper cervical nerves 
the fab cerebelli (page 178, 19). 

The posterior (lower) end of the superior sagi ttal sInus is known as the 
confluence of t he sinuses, where there Is communication with the 
straight and occipital sinuses and t he transverse sinuses of both sides, 



Cranial cavity and brain 

Cranial nerves and their connections 

Connections: 
Red- Sympathet ic 
Yel low- Parasympathet ic 
Orange- Sensory 

Edlllger-Westpl\al n\ICI@uS 

Superior 
salivary 
nucleus 

InferIOr 
salivary 

"-, 
Inlernal 
carotid artery 

o 

Nem! II1 

uternal 
carolJd artet"y 

Ciliary oanglion 

Pterygopalatine ganglion 

Neroe 01 pterygoid canal 

Otic oanglion 

/ T'.mp~.'1 branches 

plexus auricular 

£.-1-:::::7 branch 

'T,,..,"" branch 

"'"' 
branclles ..,f-- ,"",,,,,, mandibular branch 

Superior To 
orlIital 

o diagram of the connections 
of the cranial ganglia 

o diagram of the branches 
of the trigeminal (V) nerve 

e diagram of the branches 
of the facial (VII) nerve 

e diagram of the branches 
of the hypoglossal (XII) nerve 

o diagram of the branches of the 
glossopharyngeal (IX) nerve 

o diagram of the branches 
of the vagus (X) nerve 

."" 



Vagus nerve 

Nerve to anterior 
belly omohyoid --+ -----',. 

Nerve to 
posterior belly 

JY9ylar foramen 

o 

'--. ",,"""" branch 

'"ro'"",", 
slemoth)'rojd 

Lesser (superlioal) petrosal nerve 

A:;;il--Soft palate 

Tonsil 

Toog~ 

Phalyngeal Dlexus branches 

Cranial cavity 

Sinys ,,~.--{ 

,'i;'===----c;,,,d;,, branches 

o 



Cranial cavity and brain 

Cranial fossae, cavernous sinus and trigeminal nerve 
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Anterior cranial fossa - A 

1 Foramina in the cribriform plate of the 
ethmoid bone 
• Olfactory nerve filamenu 
• Anterior et hmoidal neNe and vessels 

Middle cranial fossa - B 

2 Optic canal: in the sphenoid bone 
between the body and the two roots 
of the leuer wing 
• Optic nerve II 
• Ophthalmic artery 

3 Roof of cavernous sinus 
• Dura pierced by oculomotor neNe III 

4 Junction of fref! and attached margins of 
tentorium cerebelli 
• Dura pierced by trochlear nerve IV 

5 CavernlXlJ" .linus 
Dura pierced by trigeminal nerve V 
entering from behind and running 
forward over the tip of the petrous 
part of the temporal bone 

6 Superior orbi tal fissure: In the sphenoid 
bone between the body and the greater 
and lesser wings. with a fragment of the 
frontal bone ,It the lateral eKtremity 

Oculomotor nerve 111 
Trochlear nerve IV 
Abdu<ent nerve VI 
Lacrimal nerve 
Fontal nerve 
Nasociliary nerve 
Filaments from the internal carotid 
(sympathetic) ple~us 
Orbital branch of the middle 
meningeal artery 
Re<urrenl branch of the lacrimal artery 
Superior opht halmic vein 

7 Foramen (olundum: in the greater wing o f 
the sphenoid bone 
• Ma~lIlary nerve V2 

B Groove for the middle menin!J91 artety 
parietal bral'Kh 

9 Foramen ovale; in the greater wing of the 
sphenoid bone 

Mandibular nerve VI 
Lesser petrosal nerve (usually) 

• Accessory meningeal artery 
• Emissary veins (from cavernous sinus to 

pterygoid plexus) 
10 Foramen spinosum: in the greater wing of 

the sphenoid bone 
• Middle meningeal vessels 
• Meningeal branch 01 the mand ibular 

nerve 
11 Groove middle meningeal artety - fron tal 

branch 
12 Hiatus and groove for greater petrosal 

nerve: in the tegmen tympani of the 
petrous temporal bone, in fron t of the 
arcuate eminence 
• Greater petrosal nerve 
• Petrosal branch of t he middle 

meningeal artery 
13 Hiatus and groove for lesser petrosal 

nerve: in tegmen tympani of the petrous 
temporal bone, about 3 mm in front of the 
hiatus for the greater petrosal nerve 
• lesser petrosal nerve 

Posterior cranial fosSil - C 

14 Internal aClXlstic meatus; In the posterior 
surface of the petrous temporal bone 
• Facial nerve VII 
• Vest ibulocochlear nerve VIII 
• Labyrinthine artery 

15 Jugular foramen: between the jugular fossa 
of the petroui temporal bone and the 
occipital bone 

Glossopharyngeal nerve IX 
Vagus nerve X 
Accessory nerves XI 
Meningeal branches of the vagus nerve 

e Supenor 

lateral + Medial 

"''' Infenor 

Note: in A lines to denote (14 and 15) 
have been marked on the su~rior 
margin of the petrous part of the 
temporal bone, however. It must be 
appreciated that the actual opening of 
the internal acoustk meatus (14) Is in 
fact positioned inferiorly on the 
posterior surface of the ~trous part of 
the temporal bone. Similarly, the 
jugular foramen (15) is positioned more 
inferiorly ilnd is formed by the gap 
between the jugular notch of the 
occipital bone and the ~trous part of 
the temporal bone. Picture C clarifies 
the actual positions of 14 and 1 S. 

• Inferior jugular vein 
• A meningeal bra l'Kh of the occipital 

artery 
16 Foramen magnum: in the occipital bone 

Apical ligament of the odontoid process 
of the axis 
Tectorial membrane 
Medulla oblongata and meninges 
(including f irst digitations of 
denticulate l igament) 
Spinal parts of the accessory nerves 
Meningeal branches of the upper 
cervical nerves 

• Vertebral arteries 
Anterior spinal artery 
Posterior spinal artery 



Cranial cavity 

30 

e SuperiOr 
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Inferior 

o 0 the left cavernous sinus and trigeminal nerve from the left, above and behind 

G e the left half of the lower brainstem and upper part of the cervical spinal cord from behind 

1 Cortkal branches of middle cerebral artery 
2 falx cerebri attached to crista galli 
3 Olfactory bulb 
4 Olfactory tract 
S Optic nerve II 
6 Pituitary gland 
1 Internal carot id artery 
8 o<:ulomotor nerve III 
9 Superior cerebellar artery 

10 Posterior cerebellar artery 
11 Trochlear nerve IV 
12 Ophthalmic nerve V' 
13 Maxillary nerve VJ 
14 Mandibular nerve VJ 
15 Middle menil'lgeal artery parietal bral'"lth 
16 Middle menil'lgeal artery frontal bral'"lth 
17 lesser petrosal nerve 
18 Greater petrosal nerve 
19 Trigeminal ganglion 
20 Trigeminal nerve V 
21 facial flerve V11 
22 Nervous intermedius 
23 labyrinthine artery 
24 Vestibulocochlear nerve VIII 
25 Glouopharyngeal nerve IX 
26 VagUi nerve X 
21 Cranial part of acCeslOry nerve 
28 Spinal root of accessory nerve 
29 Middle cerebellar peduncle 
30 floor of the fourth ventricle 

In A, B, the left half of the brain and portions of the cerebellum 
have been removed, dura has been stripped off the lateral part of 
the middle cranial fossa to reveal structures within the cavernous 
sinus, branches of the trigeminal nerve, middle meningeal vessels 
and petrosal nerves. 

In A, the approximate margins of skull foramina and grooves 
within the anterior, middle and posterior cranial fossae at the base 
of the skull have been highlighted with lines, the accompanying 
annotated list gives their position and the key structures which 
pass through them. 

In A, B, the dashed line indicates the extent of the cavernous sinus. 

In C, 0, the posterior part of the sku ll and upper vertebrae have 
been removed to show continuity of the brainstem with the 
spinal cord. 



Cranial cavity and brain 

Cranial cavity. brain. cranial nerves 

o the cranial cavity and brain in a median sagittal section, from the right 

In A the section has passed through the median sagittal plane and the action of the 1 mm saw cut 
has removed both the falx cerebri (page 178) and the nasal septum (page 148A; page 178). 

In B the inferior aspect of the frontal lobe of the brain, pons, medulla oblongata and the anterior 
lobe of the cerebellum have been dissected to expose cranial nerves. 

, Vault of skull 11 Pom " Medial surlace of left cerebral 
2 Superior sagittal sinus '8 fOt.lrth ventride hemisphere , Margin of foramen magnum ,. Cerebellum 14 Nasal part of pharynx 

• PosteriOf arch of atlas 2. Transverse sinus (nawpharynx) 
5 Anterior arch of atlas - first cervical 21 Tentorium cerebelli 15 frontal sinus 

vertebra 22 OiYus ,. Optk nerve II 

• Oens of a)tls - 5e(ond cervical vertebra 21 Pitui1illry gland 11 Olfactory tract I 
7 Soft palate 2' Basilar artery '8 Olfactory bulb I 
8 Hard palate 25 Spinal cord (spinal medulla) ,. Ophthalmic artery 

• Tongue " Midbrain •• Trochlear nerve IV ,. Mandible 27 Optk chiasma ., Trigeminal nerve V 

" Oral part of pharyn)t (oropharyn)t) 28 Pineal body .2 Facial nerve VII, vestibulocochlear 

" Opening of auditory tube 2. Lateral ventricle nerve VIII 
1) Inferior nasal concha ,. Oculomotor nerve III ., Roots of gloswpharyngeal nerve ,. Middle nasal concha " Corpus callosum IX, vagus nerve X. cranial part of 
15 Superior nasal concha 12 Cerebellomedullary cistern acceswry nerve XI ,. Sphenoidal sinus (cisterna magna) 



Cranial cavity 

o as A (enlarge ment of the central area) 

Superior """"., + '"",ioc 
Inferior 

Cranial nerves and their principal function· see also p. 262, p. 269 and p. 219 

I Olfactory Smell 

IIOptk Vision 

III Ckulomotor Motor! 
parasympathetk 

IV Tf'O(hlear Motor 

V Trigeminal Sensory!motor 

VI Abducent Motor 

VII Fac:la l Motor!sensory! 
parasympathetic 

VIII Vestibulocochlear Motor/sensory 

IX Glossopharangeal Sensory! 

Not a single nerve but about 20 small filaments passing through the roof of the nose to the 
olfactory bulb on the under surfa<:e of the brain 

Passing back from the retina of the eye to the optic chiasma on the under..surface of the brain 

To four of the muscles whkh move the eye, and also containing parasympathetic fibres 
which constrict the pupil and alter the curvature of the lens 

To one of the eye musde$ (superior oblique) 

Main sensory nerve of the head including the face and the surface of the eye. and the motor nerve 
to muscles of mastication (chewing), moving the lower jaw 

To one of the eye muscles (lateral rectus) 

To the muscles of the face, and containing some taste fibre$ and parasympathetic fibres for 
lacrimal, salivary and nasal glands 

Combined nerve for balance (vestibular part) and hearing (cochlear part) 

Some taste fibres, and other sensory fibres for the lining of the throat, and small but important 
parasympathetic _____ _ __ --''''''''''''''''''''''-_"p='c'','"ycm"p='"''".~tic fibres for refle)( control of blood ~PC'~",'",'='~ _____________ _ 

X Vagus 

XI Acceuory 

XU Hypoglossal 

Motor/sensory! 
parasympathetic 

Motor 

Motor 

To iaryn)(, pharyn)( and soft palate (for speech and swallowing), and parasympathetic fib res for 
gastric secretion and movement, and slowing heart rate, Afferent from many thoracic and 
abdominal viscera 

The spinal part goes to the sternocleidomastoid and the trapezius, with other fibres (the cranial 
part) joining the vagus to supply the larynx. pharyn)( and soft palette 

TO tongue muscles 



Cranial cavity and brain 

Cranial cavity. cranial nerves 

Inltnor 

ID 

AnteriOr 
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23 

. __ .n~. ' 

o as. (page 195), 
enlargement of the lateral 
wall of the nasal cavity 

o central floor of the anterior 
cranial fossa. from above 

e cribriform plate of ethmoid 
bone in a skull. from above 

CD as B (page 195). 
enlargement of pons, clivus 
and sphenoidal sinus area 

o as • (page 195), 
enlargement of the dorsal 
surface of the brainstem. 
from the right. above and 
behind 

23 

24 



, "'''"., + "'"',, 
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In A, a portion of tissue has been removed from the 
inferior aspect of the frontallohe of the brain along 
with arachnoid mater and associated blood vessels to 
expose the olfactory tract (4), olfactory bulb (3) and 
optic nerve (5). 

, Frontal sinus 21 Crista galli 
2 Medial surface of the left 22 Cribriform plate of 

cerebral hemisphere ethmoid bone 
3 Olfactory bulb I 23 Frontal bone 

• Olfactory tract I 2. Jugum of sphenoid bone 
5 Optic nerve II 25 Eyeball , Optic d,i,uma " Dura overlying floor of the 
7 Ophthalmic artery anterior cranial fossa 
8 Pituitary gland 27 Tr()(hlear nerve IV 
9 Oculomotor nerve III 28 Free margin of tentorium 

10 Pons cerebeUi 

" Basilar artery 29 Trigeminal nerve V 
12 Sphenoidal sinus 30 Abducent nerve VI 

" Clivus " Corpus calosum ,. Opening of auditory tube 32 Lateral ventride 
15 Hard palate 33 Pineal body 

" Inferior na~al mn(ha 3. Midbrain 
17 Middle nasal concha 3S Fourth ventricle ,. Superior nasal concha " Cerebellum 

" Margin of foramen magnum 37 Tentorium cere belli 
20 Filaments of olfactory nerve I 38 Inferior colliculus 

Cranial cavity 

Superior 

p",,,,,, + '"",'" 

In B the cerebral hemispheres of the brain have been 
removed at the level of the third ventricle and a wedge 
of bone from the roof of the right orbit to expose: 
olfactory tracts (4), olfactory bulbs (3), filaments of 
olfactory nerves (20), optic chiasma (6) and extent of 
the right optic nerve (5). Olfactory nerve filaments (20), 
twenty or so in number, pass from the olfactory mucous 
membrane through the perforations of the cribriform 
plate of the ethmoid bone (22) ensheathed in dura (26), 
arachnoid and pia mater. 

C complements 8 by illustrating the multiple 
perforations (foramina) in the cribriform plate of the 
ethmoid bone (22) through which pass fil aments of 
olfactory nerve (20). 

In 0 a portion of the pons, arachnoid mater and 
associated blood vessels have been removed to expose 
the oculomotor nerve (9), trochlear nerve (27), 
trigeminal nerve (29) and abducent nerve (30). 

In E the anterior lobe of the cerebellum has been 
removed with arachnoid mater and associated blood 
vessels to expose the trochlear nerve (27) emerging 
from the dorsal surface of the brainstem. 



Cranial cavity and brain 

Cranial nerves 

.. . ~ . . . __ LP~~_,_ ""-•. ' 

So,,,., 0 0 G 
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InterIOr 

o 0 e as B (page 195), enlargement of the pons, clivus and sphenoidal sinus area 



1 Corpus callosum 
2 Lateral ventricle 
1 Optic chiasma 
4 Optic nerve II 
S Olfactory tract I 
6 Ophthalmic artery 
7 Pituitary gland 
8 Oculomotor nerve III 
9 Pineal body 

10 Midbrain 
11 Tentorium cerebelli 
12 Pons 
11 Fourth ventricle 
14 Cerebellum 
1S Trochlear nerve IV 
16 Trigeminal nerve V 

. 
• 

Cranial cavity 

In A further dissection has been carried out with 
removal of more tissue from the pons, a white plastic 
band has been used to displace the spinal cord . Exposed 
superiorly to inferiorly are: olfactory tract (5), optic 
chiasma (3), optic nerve (4), oculomotor nerve (8), 
trochlear nerve (15), trigeminal nerve (16), facial nerve 
(17), vestibulocochlear nerve (17), roots of the 
glossopharyngeal nerve (18), vagus nerve (18) and 
cranial root of the accessory nerve (18). 

In B a small portion of tissue has been removed from the 
anterior aspect of the medulla oblongata which has 
been displaced by a white plastic band to display roots 
of the hypoglossal nerve (29). 

In C a portion of tissue from the posterior aspect of the 
medulla oblongata has been removed and the medulla 
displaced by a white plastic band to display the spinal 
root of the accessory nerve (30). 

17 Facial nerve VII. vestibulocochlear nerve VIII 
18 Roots of glonopharyngeal nerve IX, vagus 

nerve X. cranial part of accessory nerve XI 
19 Abducent nerve VI 
20 Cl ivus 
21 Sphenoid sinus 
22 Opening of auditory tube 
21 Margin of foramen magnum 
24 Poster ior arch of atlas 
2S Anterior arch of atlas - first cervical vertebra 
26 Dens of a.is - second cervical vertebra 
27 Spinal cord (spinal medulla) 
28 Nasal part of pharyn~ (nasopharyn.) 
29 Roots of hypoglossal nerve XII 
10 Spinal root of accessory nerve XI 



Cranial cavity and brain 

Brain Brain and meninges 
The brain within the meninges, from above 

AntenOl" 

l •• +.,',,, 
PosterIOr 



Here the whole of the dura mater has been stripped off 
from the inside of the cranial vault and removed intact 
with the brain; this is an unusual dissection- the dura is 
normally left within the cranium (as on page 181, B) and 
the brain removed with the arachnoid surrounding it (as 
on pages 202 and 204). A window has been cut in the 
dura over the front of the right cerebral hemisphere, 
and the flap of dura turned forwards to show the 
underlying filmy and transparent arachnoid mater; 
some arachnoid has been removed, and it is labelled (2) 
at the cut edge. The dura forming the roof of the 
superior sagittal sinus (5) has also been removed, to 
show the arachnoid granulations (6) projecting into the 
sinus (cerebrospinal fluid drains into the venous blood 
through the walls of these projections). 

1 , , 
4 
S , 
7 

• 

Dura mater 
Arachnoid mater (cut edge) 
A SUl)er ior cerebral vein 
Cerebral hemisphere (and pia mater) 
Superior saginal sinU'S 
Arachnoid granulatiom 
Frontal branch ) of middle meningeal artery 
Parietal branch 

Brain 

For notes on the meninges see page 179. 

The central nervous system consiru of the brain and spinal cord 
(property known as the spinal medulla). 

The brain consiru of: 
the hindbrain (rhombencephalon), comprising the medulla 
oblongata (myelencephalon). pons (metencephalon) and the 
cerebellum 
the midbrain (mesencephalon) 

• the forebrain (pro~ncephalon), comprising tl'le diencephalon 
(structures surrounding the third ventricle) and the cerebral 
hemispheres (telencephalon) 

The cavity of the hindbrain is the fourth ventricle. 

The cavity of the midbrain is the aqueduct. 

The cavities of the forebrain are the third ventricle (centrally) and 
the lateral ventricles (one In each cerebral hemisphere). 

For notes on the ventricles see page 221. 

The brainstem (see page 211) consists of; 
the midbrain 

• the pons 
• the medulla oblongata 

The peripheral nervous system consists of; 
the cranial nerves (t2 pain) 
the spinal nerves (31 pairs) 

• the autonomic system of nerves and their associated ganglia 



Cranial cavity and brain 

Cerebral hemispheres and cerebellum 

o Posterior 

.'ht+"ft 
Atlterior 



The cerebral and cerebellar hemispheres 

o the cerebral hemispheres, from above 

o the lower part of the brain. from behind. showing 
the cerebellum 

The arachnoid, with the underlying blood vessels. 
remains intact over the right cerebral hemisphere in A 
and B. and over the cerebellum in 8, but it has been 
removed from the left hemisphere. In life, cerebrospinal 
fluid would raise the arachnoid from the brain surface. 
The larger gaps beneath the arachnoid form various 
cisterns (cisternae), such as the cerebellomedultary 
cistern (cisterna magna. 15). 

1 Cerebellum 
1 OCtipital pole 
] Parieto-occipital sulcus 
4 Postcentral gyrus 
5 Central sulcus 
6 Precentral gyrus 
1 Superior frontal gyrus 
8 Superior frontal sulcus 
9 Middle frootal gyrus 

10 Froot.J1 pole 
11 longitlXlinal fissure 
12 Superior cerebral veins 
1] Arachnoid granulations 
14 Cerebellar hemisphere 
15 Arachnoid mater of cerebellomedullary d«ern (d«erna magna) 

Brain 

o Superior 

Lo"+.'ht 
InletlOf 

The cerebral cortel is thrown into broad convoluted folds known 
as gyri (singular---gyrus). The spaces between the gyri are the sulci 
(singular-sulcus). 

No two brains have identical gyri and sulci, but the general 
pattern is sufficiently constant to allow the gyri and sulci to be 
named. Only th~ of major clinical importance are identified here 
and on pages 206 and 212. 

The cerebellar cortel Is thrown into narrow do~ly packed folds 
known as folia. Unlike the gyr i of the cerebral cortel. t he 
cerebellar folia are not Individually ident ified, but names are 
given to particular areas. 



Cranial cavity and brain 

Cerebral veins the external cerebral veins, from the right 

Superior 
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The arachnoid mater has been left intact over the 
cerebral hemisphe res. leaving vessels visible 
unde rneath the arachnoid. The larger ones are ve ins 
and the more important a re identified. (For arteries see 
page 208.) 

, Super ior cerebral vein5 
2 Super ior anastomotic vein 
3 Superfidal middle cerebral vein overlying posterior ramus of lateral 

sulcus 
4 Infer ior cerebral veins 
5 Infer ior anastomot ic vein 

Brain 

Most cerebral veins do not accompany arteries and are named 
differently. The main exceptions are the anterior cerebral veins. 

Veins of the brain can be divided into Internal and external 
groups. 

The two internal cerebral veins (right and left) receive blood from 
the Inner parts of the brain. and unite to form the great cerebral 
vein (page 210.14; page 178, 15). 

Various external ~ins drain the surfaces: superior and inferior 
cerebral veins. superficial and deep middle cerebral ~ins, superior 
and inferior anastomotic veins. and the basal vein. Most of them 
enter the nearest convenient venous sinus. 

The superior cerebral veins (as at 1). 8-12 In number, drain into 
the superior sagittal sinus (page 200. 5; page 178. 2 and 3), the 
more posterior veins entering obliquely in a forward direction 
(against the normal current In the sinus. which is from front to 
back). 
The superficial middle cerebral vein (3) runs forwards along the 
surface of the main part of the lateral sulcus and drains Into 
the cavernous sinus (page 188, 33). 
The inferior cerebral veins (4) are small. Those under the 
frontal lobe join superior cererbal veins and drain into the 
superior sagittal sinus. From the temporal lobe they drain into 
the cavernous, superior petrosal and transverse sinuses (page 
168, 33, 12 and 22). 

• The superior anastomotic vein (2) runs upwards and backwards 
from the superficial middle cerebral vein (3) to the superior 
sagittal sinus, and the Inferior anastomotic vein (5) p<lsses 
downwards and backwards to the transverse sinus (page 168. 
22). 

The internal cerebral vein (page 221, 831) is formed by the union 
of the thalamostriate and choroidal veins (with some smaller 
adjacent veins from the choroid plexus, page 221,88) and runs 
backwards in the tela choroidea of the roof of the third ventricle 
(see the note on page 221). to unite with its fellow of the opposite 
side beneath the splenium of the corpus callosum to form the 
great cerebral vein (page 221 , 832; page 210, 14; page 178, 15). 

The basal vein (page 178. 16) is formed by the union of the 
anterior cerebral vein (which iKCompanies the artery of the same 
name, page 178. 59), the deep middle cerebfal vein (from the 
Insula, page 206, 8), and the striate veins (from the anterior 
perforated substance. page 218. 832). It passes backwards round 
the lateral side of the cerebral peduncle to Join the great cerebral 
vein (page 178. 15). 



Cranial cavity and brain 

Cerebral hemispheres the right cerebral hemisphere 

10 

o SuperKlf 

",,,~~ + '"'''~ 
Inferior 

G Superior 

"'''~., + ,",,,., 
Inferior 



o the superolateral surface. from the right 

o the insula. from the right 

G diagram of principal cortical areas, superolateral 
surface 

e diagram of principal cortical areas, medial surface 

In A the major sulci and gyri are ident ified. 

In B the cortex bounding t he lateral sulcus (A15) has 
been removed to show the insula-the cortex buried in 
t he depths of the lateral sulcus and only seen when the 
overlapping margins of the sulcus (the opercula or lids) 
are displaced or removed. On the diagrams in C and 0 
the principal functional areas of the cortex are 
indicated. 

1 Postcentral gyrus 
2 Central sulcus 
1 PrKentral gyrus 
4 PrKentral sulcus 
5 Superior frontal gyws 
6 Superior frontal sukus 
7 Middle frontal gyrus 
8 Inferior fronta l sulcus 
9 Inferior fronta l gyrus 

10 Frontal pole 
l' Anterior ramus of lateral sukus 
12 Pars triangularis of inferior frontal gyrus 
1] Ascending ramus of lateral sulcus 
14 Pars opercularis of inferior fron tal gyrus 
15 Lateral sulcus (posterior ramus) 
16 Superior temporalgYfus 
17 Superior temporal sulcus 
18 Middle temporal sulcus 
19 Inferior temporal sulcus 
20 Inferior temporal gyrus 
21 Temporal pole 
22 Pons 
2l MeduUa oblongata 
24 Flocculus 
25 Cerebellar hemisphere 
26 Pre-occipita l notch 
2 7 Occipital pole 
2 8 Lunate sulcus 
29 Transverse occipital sulcus 
30 Parieto-occipital sulcus 
3 1 Infer ior parietal lobule 
32 Angular gyrus 
33 Supramarginal gyrus 
34 Intraparietal SUIcU1 
35 Superior parietal lobule 
36 Postcentral sulcus 
37 Frontoparietal operculum 
38 Circular sulcus of insula 
39 Short gyri of insula 
40 Frontal operculum 
4 1 Limen of insula 
42 Temporal operculum 
43 Long gyri of insula 
44 Central sulcus of insula 

Brain 

The cerebral hemisphere has frontal, parietal. occipital and 
temporal lobes. 

The fronta l lobe is the part lying in front of the central sulcus 
(2). 

• The parietal lobe is bounded in front by the central sulcus (2) 
and behind by the upper part of a line drawn from t ne 
parieto-occipital soleus (30) to the pre-occipltal notch (26). The 
lower limit Is the posterior ramus of the lateral sulcus ( I S) (and 
an arbitrary l ine continued backwards in the milin line of this 
ramus to the posterior boundary). 
The occipital lobe lies behind the line joining the parieta
occipital sulcus (30) to the pre-occlpital notch (26). 

• The temporal lobe lies below the lateral sulcus (15). and is 
bounded behind by the lower part of the line drawn from Ihe 
parieto-occipital sulcus (lO) to the pre-occipital notch (26). 

The lateral sulcus consists of short anterior and ascending rami 
(A 11 and 13) and III longer posterior ramus (15), which itself is 
commonly known as the lateral suk us. 

The areas around the anter ior and ascending rami of the lateral 
sulcus (All and 13) of the le ft cerebral hemisphere const itute t he 
motor speech area (of Broca). 

e llllgh and trunk 

Posterior 

Anterior 

_ Motorarea 

D 5ensorJ area 

Superior ..., 

Inferior 

_ AU(lilory area 

Visual area 

Anlerior 

Posterior 



Cranial cavity and brain 

Cerebral hemispheres blood supply of the cerebral cortex 

1 Artery of angular gyrus I 
2 PosterIor parietal artery 
] Anterior parietal artery brandles of terminal (cortiyl) part 
4 Artery of postcentral sulcus 
5 Artery of central sulcus 
6 Artery of precentral sulcus 
7 Lateral frontobasal artery ) 

: ~~!~~~~::,:~~~~r:rtery branches of insular part 
10 PosteriOl' temporal artery 

o Superior "',,",., + Ao'"", 
Inferior 



o the right middle cerebral artery, from the right 

o diagram of cortical blood supplies, superolateral 
surface 

G diagram of cortical blood supplies, medial surface 

In A the arachnoid matter and all veins have been 
removed. Branches of the middle cerebral artery emerge 
from the lateral sulcus to spread out over much of the 
superolateral surface of the cortex. 

The diagrams in B and C indicate the areas of cortex 
supplied by the three cerebral arteries. 

The middle cerebral artery supplies a large part of Ihe 
superolateral aspect of the cerebral cortex. except for a strip 
about 1 ern wide along the upper border (8, anterior cerebral, 
extending over from the medial surface, C. and p(lge 213), and the 
lower border (8 and C. posterior cerebr(ll, and page 213). 

The cortex suppl ied by the middle cerebral artery includes mudl of 
the motor area of the pre<enlral gyrus (but excluding the perineal 
and leg areas, page 207, 0), and the lnSYla in the depths of the 
lateral sulcus (page 206, 8). 

Some small middle cerebral branches extend as far back as the 
mO'St lateral part of the visual area (page 213). 

For branches of the anterior and posterior cerebral arteries ~ 
page 212, B, 

Brain 

Superior 

Posterior 

Anterior 

Inferior 

_ Antenor cerebral artery 

o Postenor cerebral artery 

Anterior 

Posterior 



Cranial cavity and brain 

Brain and brainstem the right half of the brain and brainstem 

In A the brain has been cut in half longitudinally. 
exactly in the midline, and the right half is seen from 
the left. The corpus callosum (3-6), which connects the 
two cerebral hemispheres together, forms an obvious 
central feature. The aqueduct of the midbrain (22) 
connects the third ventricle (11) with the fourth 

o 

o in a midline sagittal section. from the left 

o Magnetic Resonance Image (MRI) 

, Aradlnoid granulations ,. Great cerebral vein , AriKhnoid mater and vessels overlying 15 Cerebellum 

ventricle (19). The optic chiasma (31) is at the front 
lower corner of the third ventricle. with the stalk of 
the pituitary gland (30) just behind the chiasma. 
Compare this section with the MR image in Band 
with the similar section within the cranial cavity 
(page 178). 

" ,. 

Superior 

'"t,,", + "''',,~ 
InferiM 

Interpeduncular cistern 
8asilar artery 

medial surface of cerebral hemisphere ,. Cerebellomedullary cistl!rn (ciltl!rna ,. Tuber cinereum 

''''',"m I ] magna) ]. Pituitary stalk (infundibulum) 

• ~:;~ of corpus callosum " Medulla oblongata 11 Optic chiasma 
5 '8 Choroid plexus of fourth ventricle " lamina terminalis , Splenium 19 fourth ventricle ]] Anterior commissure 
7 Septum pellucidum ,. Pons ]4 Optic recess 
8 80dy of forni~ " Midbrain 15 Infundibular recess 

• Interventricular foramen 22 Aqueduct of midbrain " Hypothalamus ,. Intl!rthalamic adhesion " Inferior collicvlus 17 Pineal recess 

" Third ventricle ,. Superior colliculus ]8 Suprapineal recess 

" Choroid plexus of thi rd ventricle 25 Poster ior perforated substance 19 Pituitary gland 
11 Pineal body 26 Mamillary body 



The bralnstem conslm of the midbrain (21). pons (20) and medulla oblongata (17). 

The midbrain conslm of the two cerebral pedul1c1es (page 218. A26: page 218. B39). 

Brain 

""'~ 

"'~ + p",,~~ 
InferIOr 

Each cerebral peduncle consists of a ventral part, the crus of the peduncle (basis pedul1cull), and a dorsal part. the tegmentum. Between the 
crus and tegmentum Is a layer of pigmented grey matter, the substantia nigra. 
• The tegmentum (ontains the aqueduct of the midbrain (22). and the j)<Irt of the tegmentum donal to the aqueduct is the tectum, which 

includes the superior and Inferior colliculi (24 and 23). 

When removing the brain from the cranial cavity, the pituitary stalk (30) is torn, leaving the gland In the pituitary fossa (page 178. SO). 

The pituitary gland (hypophysis cerebri) consisu of two developmentally and functionally different parts. the adenohypophysis and 
nwrohypophysis. 

The adenohypophysis (the more anterior part of the gland) Is developed from an outgrowth of ectoderm (Rathke's pouch) from the 
primitive mouth, and consiru histologically of the pars distalis (pars anterior). pars tuberalis and pars intermedia. 

• The neurohypophysis (the more posterior part of the gland) is developed from an outgrowth of neuro-ectoderm from the primitive 
forebrain. and consists of the pars nervosa, the infundibulum and the median eminence. 

The term 'anteriOf' pituitary' or 'anterior lobe of the pituitary' is commonly understood to mean the pars dlstali, of the adenohypophysis. and 
'posterior pituitary' or 'posterlOf' lobe of the pituitary' to mean the pars nervosa. 

The infundibulum Is the upper hollow part of the pituitary stalk (30) and contains the infundibular recess of the third ventricle (35). 

The tuber cinereum. the part of the flOOf" of the third ventrkle between the mamillary bodies (26) and the optic chiasma (31), includes an area 
at the base of the Infundibulum known as the median eminence. This is the site of the neurosecretory cells whose products (regulatory factors) 
enter the hypophysial portal system of blood vessels to (ontrol the release of hormones from the cells of the anterior pituitary. 

The main hormones of the anterior pituitary are growth hormone, prolactin, TSH, ACTH, lH and FSH. 

The hormones of the poiIerior pituitary are produced in neurosecretory cells of the paraventricular and supra-optic nuclei in the lateral wall of 
the third ventricle. The allons of these cells run down In the pituitary stalk to the posterior pituitary, and the se<:retory products are stored 
within the nerve fibres. 

The main hormones of the posterior pituitary are oxytodn and vasopressin (ADH). 



Cranial cavity and brain 

Cerebral hemispheres and brainstem 
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Brain 

The medial surface of the hemispheres and cerebral arteries 

1 Central wlcus 
2 Paracentral lobule 
3 Subparietal sulcus 
4 Precuneus 
S Parieto-occipital sulcus 
6 Cuneus 
7 Calcarine sulcus 
8 Ungual gyrus 
9 CoUateral sulcus 

10 Parahippocampal gyrus 
11 Dentate gyrus 
12 Medialoccipitotemporalgyrus 
13 Unws 
14 Rhinal sulcus 
15 Paraterminalgyrus 
16 Sub<allosal area 
17 Gyrus rectus 
18 Medial frontal gyrus 
19 Clngulate gyrus 
20 Corpus callosal sulcus 
21 Cingulate sulcus 
22 Anterior communicating artery 
2l Anterior cerebral artery 
24 Medial frontobasal artery 
2S Callosomarginal artery 
26 Anteromedial frontal artery 
27 Intermediomedial frontal artery 
28 Posteromedial frontal artery 
29 P1!ricaUosal artery 
30 Central sulcus 

from the anterior 
cerebra l artery 

31 Paracentral artery 
32 Precuneal artery 
31 parieto-occipital branch t of posterior cerebral artery 
34 Calcarine branch f 

o the medial surface of the right cerebral 
hemisphere, in a midline sagittal section with the 
brainstem removed, from the left 

o the right half of a midline sagittal section of the 
brain and brainstem, with branches o f the anterior 
and posterior cerebral arteries, from the left 

In A removal of the brainstem allows more of the 
medial surface of the temporal lobe to be seen, e.g. the 
parahippocampal gyrus (10), the collateral sulcus (9) and 
the anterior part of the calcarine sulcus (7). 

In B various cortical branches of the anterior and 
posterior cerebral arteries are shown; the most 
important are the posterior cerebral branches to the 
visual cortex. (For branches of the middle cerebral 
artery, see page 208.) 

On the surface of the cerebral hemisphere the anterior cerebral 
artery (B23) supplies the cortex on the medial aspect as far back as 
the parieto-occipital sulcus (AS), and a strip on the upper part of 
the superolateral surface adjacent to the midline (page 209, B). 
The cortex supplied indudes the perineal and leg areas on the 
medial surface (page 207, 0). 

The posterior cerebral artery (page 216, A and B, 9) supplies the 
cortex of the occipital lobe and an area continuing forwards on 
the medial and inferior surfaces of the temporal lobe as far as and 
including the uncus (A 13), but not inclUding the temporal pole 
which has a middle cerebral supply_ The cortex supplied irn:ludes 
the visual area (striate cortex. page 207, 0 ; page 222, B39). 



Cranial cavity and brain 

Base of the brain the brain with the brainstem, from below 

Anterior 

.'ht+~ft 
PosterIOr 



This is the view of the base of the bra in as typically 
seen after removal f rom the cranial cavity; some 
arachnoid mater is still adherent. The medulla 
oblongata (23), and the two vertebral arteries (24), 
internal carotid arteries (9) and optic nerves (6) are the 
largest structures which have to be cut through in order 
to remove the brain . The remaining cranial nerves must 
also be cut, although the filaments of the olfactory 
nerve are invariably avulsed from the olfactory bulb (3) 
if the bulb itself is removed with the brain . The 
pituitary stalk (8) is severed, leaving the gland in its 
fossa in the base of the skull (page 178, 50). Details of 
the blood vessels and nerves are given on pages 
216-219. 

The inferior surface of the frontal lobe (2) shows a slight concavity 
due to the convexity of the orbital part of the frontal bone In t he 
anterior cranial fossa (page 24, A 10). 

The inferior surfa<:e of the temporal lobe (28) lies in the lateral 
part of the middle cranial fossa (page 24. All). 

The pons (H) and the overlying basilar artery (26) lie behind the 
clivus (page 24, A42). 

The medulla oblongata (23) has been transected at the level 
where it passes through the foramen magnum (page 24, A40) to 
become continuous with the spinal cord (page 178, 30). 

The tonsils of the cerebellum (21) lie just above the lateral margins 
of the foramen magnum (page 178, 63); if1(reased intracranial 
pressure may force them into the top of the foramen and so 
impede the circulation of cerebrospinal fluid Into the spinal 
subar<Khnoid space. 

Brain 

1 Frontal pole 
2 Inferior surface of frontal lobe 
1 Olfactory bulb 
4 Olfactory tract 
5 Gyrus re<;tus 
6 Optic nerve 
7 Optic chiasma 
8 Pituitary stalk 
9 Internal carotid artery 

10 Arachnoid mater overlying mamlilary bodies 
11 o<:ulomotor nerve 
12 TrO(hlear nerve 
1] Pons 
14 Trigeminal nerve 
15 labyrinthine artery 
16 Facial nerve 
17 VestibulO(ochlear nerve 
18 Flocculus 
19 Abducent nerve 
20 Rootlets of glossopharyngeal, vagus and cranial 

part of accessory nerves 
21 Tonsil of cerebellum 
22 Occipital pole 
23 Medulla oblongata 
24 Vertebral artery 
2S Posterior Inferior cerebellar artery 
26 Basilar artery 
27 Uncus 
28 Inferior surface of temporal lobe 
29 Temporal pole 



Cranial cavity and brain 

Base of the brain the arteries of the base of the brain and brainstem 

o 
o the brain, from below, with arteries in place 
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o the arterial circle and associated vessels 

The arteries taking part in the arterial circle (see note) 
are displayed: anterior communicating (38. in the 
midline). and on each side the anterior cerebral (3). 
internal carotid (6). posterior communicating (8) and 
posterior cerebral (9, from the basilar. 15). 

In A removal of the front part of the right temporal lobe 
has opened up the lateral sulcus to show how the 
middle cerebral artery courses laterally through it. 
giving off the cortical branches (as at 34 and 35), which 
emerge on to the lateral surface of the cerebral 
hemisphere (page 208). Also revealed is the optic tract 
(32), passing back from the optic chiasma (4) round the 
side of the cerebral peduncle (3l) to the lateral 
geniculate body (29). Superficial to the optic tract lies 
the anterior choroidal artery (33), running into the 
choroid plexus of the inferior horn of the lateral 
ventricle (30) and so forming the main supply of the 
choroid plexus of the lateral and third ventricles. 

In B the various arteries have been removed en bloc and 
spread out to indicate their anastomotic connexions. 

1 Olfactory tract 
2 Optk nerve 
3 Anterior cerebral artery 
4 Optic chiasma 
5 Pituitary stalk 
6 Int ernal carotid artery 
7 Middle cerebral artery 

Brain 

8 Posterior communicating artery 
9 Posterior cerebral artery 

10 Oculomotor nerve 
11 Trochlear nerve 
12 Superior cerebellar artery 
13 Trigeminal nerve 
14 Labyrinthine artery 
15 Basilar artery 
16 Pons 
17 Anterior Infer ior cerebellar artery 
18 Middle cerebellar peduncle 
19 Fa<ial nerve 
20 Vestibulocochlear nerve 
21 Vertebral artery 
22 Anterior spinal artery 
21 Medulla oblongata 
24 Posterior Inferior cerebellar artery 
25 Spinal root of acceuory nerve 
26 Rootleu of glossopharyngeal, vagus and cranial 

part of accessory nerves 
27 Poster ior temporal ) branch of posterior 
28 Middle temporal cerebral artery 
29 Lat eral geniculate body 
30 Choroid plexus of inferior horn of lateral ventricle 
31 Cerebral peduncle 
32 Optic tract 
II Anterior choroidal artery 
34 Cortkal bt'anches of middle cerebral artery 
35 Lateral frontobual artery 
36 Striate branches of middle and anterior cerebral arteries 
37 long central (recurrent) branch of anterior cerebt'al artery 
38 Anterior communicating artery 

The arterial circle (of Will is) 1$ an anastomosis between 
the internal carotid and vertebral systems of vesse ls. It is 
hexagonal rather than ci rcular in shape. The anterior 
cerebral branches (3) of each internal C<llrotid artery (6) 
are joined by the (single) anter ior communic<lIt ing artery 
(38). On each side a posterior communic<llting artery (B) 
joins the internal carotid (6) to the posterior cerebral 
artery (9), the two posterior cerebrals being the terminal 
branches of the (single midline) b<llsilar artery (15) which 
itself has been formed by the union of the two vertebral 
arteries (21). At the point where the anterior and 
posterior communicating vessels come off the internal 
C<lrotid (passing forwards and backwards, respectively), 
the middle cerebral artery (7) runs laterally. 

The various striate branches of the middle and anterior 
cerebr<lll arteries (36) which enter the anterior perforated 
substance (page 218, B32) supply (<lImong other 
structures) the intern<lll t.1p5ule (page 223). One such 
br<llncn of the middle cerebral <lIrtery has become known 
as the 'artery of cerebral haemorrhage'. since it is 
particularly li<llble to rupture and damage the 
corticonuclear <lind corticospin<lll fibres that course 
through the c<lIpsule. This type of cerebt'al dam<llge causes 
v<llrying degrees of paralysis, especially of the limbs. <lind is 
commonly called <lI 'nroke'. 

The third (oculomotor) and fourth (trochlear) nerves (10 
and'1) pass between the posterior cerebral and superior 
cerebellar arter ies (9 and 12). 



Cranial cavity and brain 

Base of the brain 

Anterior 

R'''+l'lt 
Posterior 

1 Olfactory bulb 
2 Olfactory tract 
3 Optic nerve 
4 Optic chiasma 
5 Optic tf act 
6 Pituitary stalk 
7 Oculomotor nerve 
8 Trochlear nel"le 
9 Pons 

10 Trigeminal nerve 
11 Abducent nerve 
12 Motor root } of fatia l nel"le 
13 ~mory root 
14 Vestlbulocochlear nel"le 
15 Roots of glossopharyngeal, vagus 

and cranial part of accessory nel"les 
16 Spinal part of accessory nerve 
17 Rootlets of hypoglossal nerve 

the brainstem, cranial nerves and geniculate bodies 

Antenor 

fijg .. +,," 
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18 Pyramid of medulla oblongata 
19 Olive 
20 Tonsi l of cerebellum 
21 Choroid plexus of fourth ventrkle 
22 Flocculus 
23 Middle cerebellar peduncle 
24 Posterior perforated substance 
25 Mamillary body 
26 Cerebral peduncle 
27 UnclJ'i 
28 Anterior perforated substance 
29 Olfactory trigone 
30 Olfactory tract 
31 Olfactory trigone 
32 Anter ior perforated substance 
33 Optic nerve 
34 Optic chiasma 
35 Pituitary stalk 

36 MamiUary body 
37 Posterior perforated substance 
38 Oculomotor nerve 
39 Cerebral peduncle 
40 Optk tract 
41 liIteralgeniculate body 
42 Choroid plexus of inferilx horn of 

lateral ventricle 
43 Pulvinar 
44 Medial geniculate body 
4 5 Splenium of corpus callosum 
4 6 Concentric diminution (tunnel vision) 
47 Central scotoma 
48 Complete field loss 
49 Bitemporal hemianopia 
SO Homonymous hemianopia 
51 Quadrantic hemianopia 



o brain with the brainstem, from below 

o with most of the left half of the brainstem removed 

e optic pathway and patterns of visual field loss 

In A all vessels have been removed to give a clear view of 
the cranial nerves and their relationship to the brainstem 
(see notes). 

In B the left half of the brainstem has been removed at 
midbrain level to show the optic tract (40) winding 
backwards round the side of the cerebral peduncle (39) 
and leading to the lateral geniculate body (41), with the 
medial geniculate body adjacent (44). 

C shows a schematic of the optic pathway and how 
pathology in different locations along the path will result 
in different patterns of visual field loss. 

The (ranial nerves are numbered (by long tradition with Roman 
numerals) as well as named: 

I First 
II 5e<ood 
III third 
IV Fourth 
V Fifth 
VI Sixth 
V11 seventh 
V111 Eighth 
IX Ninth 
X Tenth 
XI Eleventh 
XII Twelfth 

Olfactory 
Optic 
Oculomotor 
Trochlear 
Trigeminal 
Abducent 
Facial 
VestibulocQChlear 
Glonopharyngeal 
Vagus 
Accessory 
Hypoglossal 

The o/fMfory nerw (I) conslru of about 20 filaments that pass through 
the cribriform plate of the ethmoid bone 10 enter the olfactory bulb 
(A I) at the front end of the olfactory tract (Al), on the undersurface of 
the frontal lobe. 

The optic nerw (II) (A3) passes backwards from the eye through the 
optic canal (page 188. 4) to the optic chiasma (A4). 

The ocu/omotOl' ''''''' (III) (A7; B38) emerges on the medial side of the 
cerebral peduncle (A26). 

The troch~r Mrve (IV) (AS) is the only cranial nerve to emerge from 
the dorsal 'iurface of the bralnstem (from the midbrain. behind the 
inferior coiliculu'i, page 228. C and D, 38). It winds round the lat eral 
side of the cerebral peduncle. 

The trig«nIINI nefV'e M (A 10) emerges from the lateral side of the 
pons (A9). where the pons continues into the middle cerebellar 
peduncle (A23). 

The abduaonr fI«W (VI) (A 1 I) emerges near the midline at the junction 
of the pons (A9) and the pyramid of the medulla (A I B). 

The fada/ ".,-w (VII) (A 12 and 13) and the ves\ibulocochlear nerve (VIII) 
(A 14) emerge from the lateral pontomedullary angle. 

The g/ossopMl)IfI9H/ (IX) and vagus (X) nerves and the cranial part of 
the KCeSSOf)' fI«W (XI) (A IS) emerge from the medulla lateral to the 
olive (AI9). 

The spinal part of the aCCMI-CH)I nerve (A 16) emer9es as a series of roots 
from the lateral side of the upper five or six cervical segments of the 
spinal cord, dorsal to the denticulate ligament (page 228, 1'47), and I'\Jns 
up at the side of the medulla to join the cranial part. 

The hypoglossal n.,..... (XII) (A 17) emerges from the medulla between 
the pyramid and the olive (A l B and 19). 

Brain 
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Optktract 
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catcarine fISSUre 

Occipital pole 
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Cranial cavity and brain 

Interior of the cerebral hemispheres ventricles of the brain 

o 

In A the cerebral hemispheres have been dissected 
away from above. to open up the lateral ventricles. On 
the right side. the body of the lateral ventricle (the 
region containing in its floor the key numbers 6-9) 
becomes the anterior horn (3) in front of the 
interventricular foramen (S). At the back the ventricle 
curves downwards and forwards as the inferior horn 
(10) and backwards as the posterior horn (11). On the 
left side, there has been further dissection of the 
inferior and posterior horns. In the floor of the inferior 
horn are seen the hippocampus (24 and 25) and the 

Anterior ",,+ .. ht 

Posterior 

collateral eminence (23. the bulge produced by the 
collateral sulcus seen on page 212, A9). The collateral 
trigone (18) is at the junction of the inferior and 
posterior horns. The bulb (19. caused by fibres of the 
corpus callosum) and the calcar (20, caused by the bulge 
of the calcarine sulcus seen on page 212, A7) are in the 
medial wall of the posterior horn. The optic radiation 
(22) is immediately lateral to the posterior horn. 

In 8 the front part of the bluish diamond-shaped area 
with the key numbers 30 and 31 is the roof of the third 
ventricle (830). 



o the lateral ventricles and their horns. from above 

o the lateral ventricles and the roof of the third 
ventricle. from above 

1 Septum pellucidum 
2 Rostrum of corpus Cililosum (posterior surface) 
3 Anterior horn of lateral ventricle 
4 Head of caudate nucleus 
5 Interventricular foramen 
6 Choroid plexus of body of lateral ventricle 
1 Thalamus 
8 Thalamostriate vein 
, Body of caudate nucleus 

10 Choroid ple~us of Inferior horn of lateral ventricle 
11 Posterior horn of lateral ventricle 
12 Vermis of cerebellum 
13 Inferior colliculus 
14 Superior colliculus 
15 Pineal body 
16 Crus of forni~ 
11 Fimbria 
18 Collateral trigone l' Bulb 
20 Calcar 
21 Tapetum of corpus Cilliosum 
22 Optic radiation 
23 Collateral eminence 
24 Hippocampus 
25 Pes hippocampi 
26 Choroid fissure 
21 Body of fornix 
28 Anterior column of fornix 
29 Tela choroidea of third ventricle 
30 Choroid ple~us in thi rd ventricle (visible below 29) 
11 Internal cerebra l vein 
12 Great cerebral vein 

The ventricles of the brain: 
the third ventricle (page 210, 11), with on each side an 
interventricular foramen (5; page 210, 9l leading into 

• the lateral ventricle, consisting of a body (6) with anterior, 
inferior and posterior horns (3, 10 and 11) 
the aqueduct of the midbrain (page 210,22) connecting the 
third ventricle (page 210, 11) with 
the fourth ventricle, behind the lower part of the pons and 
upper part of the medulla oblongata (page 210, 17), with a 
median aperture in the roof (page 22B, E40) and a lateral 
aperture In eiKh lateral recess (page 228, (1) through which 
cerebrospinal fluid escapei into the subarachnoid space. 

Tela choroidea is the name given to a double layer of pia mater (as 
at B29). When it contains a mass of capillary blood vessels and is 
covered by ependyma (the epithelium lining the ventricles) it 
becomes the choroid plexus (as at A and B, 6). 

Cerebrospinal fluid Is prodtKed by the choroid plexuws. One mass 
of choroid plexus is in the roof of the third ventricle (830) and 
elCtends on eiKh side through the interventricular foramen (A and 
B, 5) into the body of the lateral ventricle (A and B, 6) and then 
into its inferior horn (A to) (but not into its anterior or posterior 
horns. 3 and 11). 

A leparate choroid plexus, not connected with the above, lies in 
the roof ofthe fourth ventricle (page 210, 18; page 228, D, 39) 
and elCtends out through the lateral re<esws to become visible on 
the undersurface of the brain near the pontomedullary angle 
(page 218, A21). 

Aoteriof 
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Cranial cavity and brain 

Interior of the cerebral hemispheres 
the internal capsule and basal nuclei 
In A the left hemisphere has been sectioned at the level 
of the interventricular foramen (6). and the right 
hemisphere about 1 cm higher. On the left side the 
internal capsule (27-29) is seen between the caudate 
nucleus (7) and thalamus (26) medially and the 
lentiform nucleus (30 and 31) laterally. In the higher 
section on the right. the nerve fibres that form the 
internal capsule occupy the corona radiata (13). The 
view on the right looks down into the body of the 
lateral ventricle with the choroid plexus (11) and the 

13 

upper surface of the thalamus (10) in the floor of the 
ventricle. At the lower level on the left the thalamus is 
seen in section (26). The anterior horn of the lateral 
ventricle (4) extends forwards into the frontal lobe. and 
the posterior horn (18) backwards into the occipital 
lobe. The optic radiation (20) runs lateral to the 
posterior horn. separated from it by the tapetum (19). 
which is a thin sheet of fibres derived from the corpus 
callosum (14) whose main bulk lies medial to the horn 
as the forceps major (15). 
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o transverse sections of the cerebral hemispheres. from above 

o transverse section of the left cerebral hemisphere. from 
below 

G axial magnetic resonance image (MRI) at a similar level to 
the sections in A 



In e, looking upwards at a similar level to that on the 
left side of A, the third ventricle (24) is in the midline, 
communicating at the front with the anterior horn of 
the lateral ventricle (4) through the interventricular 

1 Frontal pole 
2 Forceps minor 
3 Genu of corpus callosum 
4 Anterior horn of tateral ventricle 
5 septum pellucidum 
6 IntelVentricular foramen 

~ ~:~ } of caudate nucleus 

9 Thalamostr iate vein 
10 Thalamus 
11 Choroid plel(us of body of lateral ventricle 
12 Body of forni .. 
13 Corona radiata 
14 Splenium of corpus callosum 
1S Forceps major 
16 Bulb 
11 Calcar 
1B Posterior horn of lateral ventricle 
19 Tapetum of corpus callosum 
20 Optic radiat ion 
21 Choroid plel(us passing forwards into Inferior 

Ilorn of tateral ventricle 
22 Crus of forn ix. 
23 Tall of caudate nucleus 
24 Third ventricle 
25 Interthalamic adhesion 
26 Thalamus 
27 Posterior limb ) 
28 Genu of internal capsule 
29 Anterior 11mb 
30 Globus pallidus } lentiform nucleus 
31 Putamen 
32 E)CIernal capsule 
33 Clilustrum 
14 E)CIreme capsule 
35 Insulil 
36 Anterior column of fornil( 
]1 Pineal body 
38 Fimbriil 
39 Visual (striate) area of cerebral cortex. 
4(1 Junction of posterior and infer ior horns of 

Iilteral ventr icle 

The Inf«tN1 upsule consists ot. 
the anterior limb 
the genu 
the posterior limb 
the sublent iform part 
the retrolentiform pilrt 

Anterior 

.. ht+ to" 
Postel'lor 

The anterior limb (29) ties between the head of the caudate nucleus 
(7) and the lentiform nucleus (30 and 31), Its main fibre constituents 
are those passing between the various parts of the f rontal corte .. ilnd 
thalamus (in both directions) and to pontine nucleI. 

The genu (28) is between the anterior and posterior limbs (29 and 
27). Its most Important fibres are the cortlconuclear fibres (formerly 
called corticobulbarl. passing from the head and neck area of the 
motor cortex (precentral gyrus) to the motor nuclei of cranial nelVes. 

The posterior l imb (27) lies between the thalamus (26) and the 
lentiform nucleus (30 and 31). Apart from fibres to pontine nuclei, it 
also contains those fibres of the sensory pathway that run from the 

Brain 

foramen (6), which is bounded medially by the 
anterior column of the forni x (36) and laterally by the 
thalamus (26). Compare with major features in the MR 
image (e). 

thalamus to the postcentral gyrus (thalamocortical f iiH"es). and the 
corticospinal fiiH"es from the motor corte .. to the anterior horn cells 
of the spinal cord. These motor fibres mainly occupy the anterior 
two· thirds of the posterior limb. 

The sublentiform part consists of fibres passing below the posterior 
end of the lentiform nucleus. Among its most important fibres are 
those of the auditory radiation, running from the medial geniculate 
body to the auditory area of the cartel(, 

The retrolentiform part consists of fibres at the posterior end of the 
posterior limb, passing from the lateral geniculate body to the visual 
area of the cartel( and constituting the optic radiation (20). 

Cl inically the most important parts of the internal capsule are the 
genu and anterior two-thirds of the posterior limb, because th is is 
where the motor fibres from the cortex to cranial nerve nuclei and 
anterior horn cells are situated. It is dilmage to these 'upper motor 
neurons' by haemorrhage or thrombosl$ that causes the 
characteristic paralysis of a stroke (page 217). 



Cranial cavity and brain 

Interior of the cerebral hemispheres 
the hemispheres and brainstem in coronal section 

1 Corpus callosum 
2 Septum pellucidum 
3 Body of forni)( 
4 Choroid ple)(US 
5 Body of lateral ventricle 
6 Thalamus 
7 Thalamostriate vein 
B Body of caudate nucleus 
9 Corona radiata 

10 Internal capsule 
11 Elrternal capsule 
12 E)(treme capsule 
13 Insula 
14 Tall of caudate nucleus 
15 Inferior horn of lateral ventricle 
16 Collateral sulcus 
17 Parahippocampal gyrus 
18 Hippocampus 

30 

., 
( I 

19 Choroid ple~us of inferiOl" horn of lateral ventricle 
20 Choroid fissure 
21 Optic tract 
22 Corticospinal and cortlconuclear fibres in cerebral peduncle 
23 Corticospinal and cortkonuclear fibres in pons 
24 Corticospinal fibres In pyramid of medulla oblongata 
25 Substantia nigra 
26 Red nucleus 
27 Subthalamic nucleus 
28 Third ventricle 
29 Globus paliidus ) lentiform nucleus 
3D Putamen 
31 Claustrum 
32 Basilar artery 
3] Sphenoidal sinus 
34 Mandible 
35 Odontoid process 
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o oblique coronal section, from the front 



The section in A. looking from front to back. has been 
cut slightly obliquely in order to show how the motor 
fibres of the internal capsule (10) pass from the 
hemispheres and down through the midbrain (cerebral 
peduncle. 22). pons (23) and medulla (24). The sloping 
floor of the body of the lateral ventricle (5) is formed by 
the thalamus (6) and caudate nucleus (8) with the 
thalamostriate vein (7) in between. The roof is the 
corpus callosum (1). with the septum pellucidum (2) 
separating the two ventricles in the midline. The 
hippocampus (18) is in the floor of the inferior horn 
(15). with the tail of the caudate nucleus (14) in its roof. 

The MR image in 8 is at a more anterior and vertical 
level than A. and shows the sphenoidal sinus (33). the 
mandible (34) and the odontoid process (35) (lateral 
view on page 210). 

The hau l nlX~ (still often known clinically by their old name. 
basal ganglia) include certain subcortical cellgroup$ in the white 
matter of the cerebral hemispheres, In particular the caudate and 
lentiform noclei (AS, 29 and 30) . On functional grounds it is now 
usual to indude the substantia nigra (A2S) and the sUbthalamic 
mKleus (A27) (both in the midbrain, not in the cerebrum), and to 
exclude the amygdaloid nucleus (at the front end of t he tai l of the 
caudate nucleus) because it is functionally associated with the 
l imbic system. 

The basal nuclei are functionally part of the extrapyramidal 
system. Extrapyramidal diseases do not cause paralysis but lead to 
abnormal involuntary movements and disturbances of refle~es and 
muscle tone: for example, Parkin$Onism, where there is loss of the 
neurotransmitter dopamine In the substant ia nigra. 

Brain 

o coronal Magnetic Resonance Image 
(MRI) 
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Cranial cavity and brain 

Cerebellum the cerebellum and the brainstem 

4) 
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o from above 

o f rom below 

1 Pineal body 
2 Vermis of cerebellum 
] Cerebellar hemisphere 
4 A cerebellar folium 
5 Primary fissure 
6 Cerebellar notch 
7 Pons 
8 Pyramid of medulla oblongata 
9 Tonsil of cerebellum 

10 UV\Jla of vermis 
11 Pyramid of vermis 
12 Olive 
1] Dorsolateral (posterolateral) fissure 
14 flocculus 
15 Middle cerebellar peduncle 
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The view in A, looking down from above, shows the 
centra l vermis of the cerebellum (2) with the 
hemispheres on each side (3). The pineal body (1) 
projects backwa rds from the (unlabelled) third 
ventricle to overlie the midbra in (compare with 
the side view on page 210,13). 

Brain 

In B the ante rior or ventra l view shows the pons (7) 
passing laterally to become the middle cerebe lla r 
peduncle, which disappears into the ce rebe lla r 
hemisphere (as on page 218, A23). The flocculus (14) 
lies behind the peduncle, and the tonsil (9) is the pa rt 
of the hemisphere that overlies the margin of the 
foramen magnum (as on page 178, 63). 

The cerebellum occupies much of the posterior cranial fossa (page 178, 22) and 15 covered by the tentorium cerebelli (page 188, 36). 

The cerebellum consists of a central longitudinal region, the vermis {All. with I cerebellar hemisphere on each side (A3). 

Uke the cerebrum, the cerebf!lIum has a cortex of grey matter on the surface, with underlying white matter. 

In each hemisphere the white matter contains four subcortkal cell groups-the dentate, globose, embollform and fastlgial nuclei. The n!,lclei 
give rise to most of the fibres that leave the cerebellum; the most important is the dentate nucleus (page 228, 823). 

The cerebellum Is connected to the bralnstem by three pairs of peduncles, one pair to each part of the brainstem: 
by the superior cerebellar peduncles to the midbrain (page 228, (24) 

• by t he middle cerebellar peduncles to the pons (8 15; page 228. (25) 
• by the Inferior cerebellar peduncles to t he medulla oblongata (page 228, (26) 

The following notes, correlating cerebellar form and function, are a simplified synopsis of a complicated organ, but are sufficient to give a 
general understanding of its significance. 

Functionally, the cerebellum is concerned with the co-ordination of muswlar movement; it has nothing to do with conS(iOUl sensation. Each 
cerebellar hemisphere affects iU own side of the body (the ipsilateral side): f01' example, the left cerebellar hemisphere helps to control the left 
arm and leg, in contrast to the left cerebral hemisphere. which exens its influence on the right arm and leg (the contralateral side), due to the 
decussation of cortkospinal fibres In the medulla oblongata. 

The various named pans are best appreciated in a midline sagittal section (as on page 228, A). and can conveniently be grouped according to 
their phylogenetic (evolutionary) signifkance. 

The lingula at the front (page 228, A21). and the nodule at the back (page 228. AIO), which is cont inuous at each side with the flocculus (AI4, 
forming the flocculonodular lobe), constitute the oldest or vertibular part of the cerebellum (archaeocerebellum) and are mainly concerned 
with vestibular functions (balance). 

The central lobule and culmen of the front part of the vermis (page 228, A20 and 19), the uvula and pyramid of the back part of the vermis 
(page 228, A 11 and 13) and the hemisphere in front of t he primary fissure (AS; page 228, A 18) forming the anterior lobe, constituting the 
palaeocerebellum or spinal part, receiving fibres from the spinal cord and being largely concerned with posture and muS(le tone. 

The remainder of the vermis (page 228, A 15-17) and the hemisphere behind the primary fissure (page 228, A 11-18) constitute the middle lobe 
(sometimes also known tonfusingly as the posterior lobe). This is the largest and most recently evolved part of the cerebell!,lm, the 
neocerebellum. and receives input from the cerebral cortex via the pontine nuclei. It is mainly concerned with the control of muS(le tone and 
fim!' movemenu. 

It follows from the above that disturbances of cerebellar function. e.g. by the pressure of tumours. result in disorders of balance and 
incoordinate<! movements of the arms and legs (ata.ia). with loss of muscle tone (hypotonIa) and nystagmus (oscillating eye movements) but no 
paralysis. 

I 



Cranial cavity and brain 

Cerebellum, brainstem and spinal cord 

37 ....... 

25 
...-26 

30 

\ ' 31 32 
- 33 

SuperHlf 

""+", .. 
InferIOr 

GGOO 
o 

SuperlOl" 0 
p,,,,,,,, + '",,,,,, 

Inferior 
Superior 0 """'" + """,,~ 
Inferior 



Sections of the cerebellum and 
brainstem, and the cervical cord 
o the left half of the brainstem and cerebellum, in a 

midline sagittal section. from the right 

o the right cerebellar hemisphere in an oblique 
sagittal section. from the left 

G the floor of the fourth ventricle. from behind 

e the roof of the fourth ventricle. from behind 

o the isolated choroid plexus of the fourth ventricle. 
from behind 

o the lower brainstem and cervical part of the spinal 
cord. from behind 

In the sagittal section in A, various parts of the 
cerebellum are labelled (9-21). In the pons (6) 
corticospinal and corticonuclear fibres (7) are seen 
coursing down through the ventral part to reach the 
medulla (8). 

The section of a hemisphere in B shows the dentate 
nucleus (23), the largest of the subcortical cerebellar 
nuclei. 

At the side of the floor of the fourth ventricle in Care 
seen the cut edges of the three cerebellar peduncles 
(24-26) which connect the cerebellum to the midbrain, 
pons and medulla. 

In 0 the tela choroidea and choroid plexus (39) of the 
posterior part of the roof of the fourth ventricle are 
shown in situ. 

In E they have been dissected free to emphasise the 
T-shaped plexus (41) and the median aperture (40) in 
the tela (42). 

In F the posterior parts of the skull and upper vertebrae 
have been removed to show the continuity of the 
brainstem with the spinal cord, from which dorsal nerve 
rootless are seen to emerge (as at 53). The spinal root of 
the accessory nerve (47) runs up through the foramen 
magnum (49) to join the cranial part in the jugular 
foramen (45). Ventral nerve rootlets (as at 59), ventral 
to the denticulate ligament (50), unite to form a ventral 
nerve root which joins with a dorsal nerve root (61, 
whose formative rootlets dorsal to the ligamentum 
have been cut off from the cord in order to make the 
ventral rootlets visible) to form a spinal nerve 
immediately beyond the dorsal root ganglion (60). The 
nerve immediately divides into ventral and dorsal rami 
(as at 64 and 65). 

1 Inferior colliculus 
2 Tectum ) 
3 Aqueduct of midbrain 
4 Tegmentum 
5 Fourth ventricle 
6 Pons 
7 Corticonuclear and corticospinal fibres 
8 Medulla oblongata 
9 Choroid plellus of fourth ventricle 

10 Nodule 
11 Uvulaofvermis 
12 Secondary (postpyramidal) fissure 
13 Pyramid of vermis 
14 Prepyramidal fissure 
15 Tuber of vermis 
16 Folium of vermis 
17 De<:live 
18 Primary f issure 
19 Culmen 
20 Central lobule 
21 Ungula 
22 Superior medullary velum 
23 Dentate nucleus 
24 superior ) 
25 Middle cerebellar peduncle 
26 Inferior 
27 Median groove 
28 Medial eminence 
29 Facial colliculus 
30 Medullary striae 
31 Lateral recess 
32 Vestibular area 
33 Cuneate tubercle 
34 Gracile tubercle 
35 Obell 
36 Vagal triangle 
37 Hypoglossal triangle 
38 Trochlear nerve 
39 Tela choroidea and choroid plellus 
40 Median aperture 
41 Choroid plellus 
42 Tela coroidea 
43 Floor of the fourth ventricle 
44 Internal acoustic meat us with facial and vestibulocochlear 

nerves and labyrinthine artery 
45 Roots of glossopharyngeal, vagus and cranial part of 

accessory nerves and jugular foramen 
46 Posterior Inferior cerebellar artery 
47 Spinal root of accessory nerve 
48 Vertebral artery 
49 Margin of foramen magnum 
50 Denticulate l igament 
51 Lateral mass of atlas 
52 First cervical neNe and posterior arch of atlas 
53 Dorsal rootlets of second cervical nerve 
54 Poster ior spinal arter ies 
S5 Arachnoid mater 
56 Dura mater 
57 Lamina of sixth cervical vertebra 
58 Spinous process of seventh cervical vertebra 
59 Ventral rootlets ) 
60 Dorsal root ganglion of fourth cervical nerve 
61 Dorsal root 
61 Scalenus anterior 

Longus capitis 63 
64 
6' 
66 
67 
68 
69 
7. 
7' 
72 
73 
7. 
7' 
76 

Ventral ramus } of third cervical ne"'e 
Dorsal ramus 
Ellternal carotid artery 
Internal carotid artery 
Vagus nerve 
Internal jugular vein 
A vein f rom vertebral venous plelluses 
Transverse process of atlas 
Capsule of lateral atlanto·ulal Joint 
Atlanto«cipit al Joint 
Rectus capit is lateralis 
Sigmoid sinus 
Choroid plellus emerging from lateral recess of fourth vent ricle 



Cervical vertebral column 
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o the vertebral column and spinal cord. from behind 



Cervical vertebral column 

Cervical vertebral column posterior neck and vertebral joints 

The suboccipital region, vertebral column and spinal nerves 

In A the suboccipital region has been exposed 
by removing trapezius and parts of splenius 
(20) and semispinalis (3). The principal structure 
in the suboccipital triangle (see the note 
below) is the vertebral artery (16). 

In B the vertebral arches and much of the skull 
have been removed. together with parts of the 
meninges and spinal cord. The tectorial 
membrane (28) is the upward continuation of 
the posterior longitudinal ligament (29). The 

The suboccipital triangle: 

transverse ligament of the atlas (25) forms the 
transverse part of the cruciform ligament (22 
and 27); all are displayed by removing the 
tectorial membrane. 

The side view of the cervical vertebral column 
in C shows a typical dorsal root ganglion (as at 
52) in an intervertebral foramen (see page 
213). and spinal nerves dividing into a small 
dorsal ramus (as at 46) and a large ventral 
ramus (47). 

Boundaries-rectus capitis posterior major (A6), obtiquus capitis superior (15) and 
obUquus capitis Inferior (12). 

o Floor-posterior allanto-occipital membrane (19) and posterior arch of atlas (18). 
o Contents-vertebral artery (16); dorsal ramus of Cl nerve (17). 

00 not confuse the three SPiKes associated with the meninges.: the erlradufal space 
(wmetime1; caUed the epidural space). outside the dura in the vertebral canal; the 
subdural space, Inside the dura (between the dura and arachnoid); and the 
subarachnoid space. Inside the ariKhnoid (between the ariKhnoid and the pia mater 
on the surface of the brain and spinal cord) and filled with cerebrospinal fluid. 

1 Occipital belly of occipitofrontalis 
2 Occipital artery 
3 Semispinalis capit is 
4 ligamentum nuchae 
S Rectus capitis posterior minor 
6 Rectus capitis posterior major 
7 Posterior tubercle of atlas 
8 Spinous process of aKls 
9 Semispinalis cervlcls 

10 Lamina of axis 
11 Greater occipital nerve 
12 ObUquus capitis Infer ior 
13 Longissimus capi tis 
14 Transverse process of atlas 
1S Obliquus capitis superior 
16 Vertebral artery 
17 Dorsal ramus of first cervical nerve 
18 Posterior arch of atlas 
19 Posterior atlanto-occipital membrane 
20 Splenius capitis 
21 Basilar part of occipital booe and position of 

attachment of tectorial membrane 
22 Superior longitudinal band of cruciform ligament 
23 Hypoglossal nerve and canal 
24 Ajar ligament 
25 Transverse ligament of atlas 
26 Superior articular surface of axis 
27 Inferior longitudinal band of cruciform ligament 
28 Tectorial membrane 

29 Posterior longitudinal ligament 
30 Spinal cord 
31 Denticulate ligament 
32 Dorsal rootlets of spinal nerve 
33 Arachnoid and dura mater (reflected) 
34 Radicular artery 
35 Dura mater 
36 Posterior spinal arteries 
37 Ventral rootlets of spinal nerve 
38 Dural sheath over dorsal root ganglion 
39 Vertebral artery 
40 Lamina of axis 
41 Latera! atlanto-axlal joint 
42 Posterior arch of atlas 
43 Atlanto-occipital Joint 
44 Zygapophysiat joint 
4S Vertebral artery 
46 Dorsal ramus ) If h . I 
47 Ventral ramus 0 ourt cervlca nerve 

48 Anterior tubercle ) 
49 Posterior tubercle of transverse process 
50 Body of fourth cervical vertebra 
51 Intervertebral disc 
52 Dorsal root ganglion of fifth cervical nerve in 

intervertebral foramen 
53 Groove for (ventral ramus of) spinal nerve 
54 Spinous process of fifth cervical vertebra 
5S Extradural space 
56 Subarachnoid space 





Radiographs 

Radiographs 234 
Vertebral column 234 

Carotid arteriogram and venogram of the neck 236 

Skull and paranasal sinuses 238 

Skull, lateral view 240 

Carotid arteriograms 142 

Vertebral arteriograms 244 

Dural venous sinuses 246 



Radiographs 

Radiographs Vertebral column 

i 

.'''+Lo'' 
Inferior 

o lateral view 

o atlas and axis. from the front 

e anterior oblique view 

CD anteroposterior radiograph of the 
cervical spine 

o lateral radiograph of the cervical spine 

The side view in A shows the vertebra l 
bodies (as at 11) and the obliquely angled 
zygapophyseal joints (as at 7). The 
anterior and posterior arches of the atlas 
(1 and 2) are clearly seen but the dens of 
the axis (3) is largely obscured in this view 
(see B). Note the large size of the spine of 
the axis {5; compare with page 82. (6), 
and that the spine of C7 vertebra (10) 
projects farther back than the others. In 
front of the vertebral column there is 
translucency due to the air-filled pharynx. 
larynx and trachea (21. 15 and 12). 



Cervical vertebrae 

Vertebral column 

G SuperlOl' ,,,,,",, + """., 
Inferior 

In B the picture is taken with the mouth opened wide, the sta ndard 
radiological method of visual ising the dens of the axis (3) and the 
lateral atlanta.axial joint (24). 

The oblique view in C is taken with the neck rotated about 45°, to 
display the boundaries of an intervertebral foramen (29). 

1 Anteri?, arch ) of atlas 
2 Posterior arch 

! ~:; ) of axis 
5 Spinous process 
6 Inferior articular pra<es5 of third 

cervical vertebra 
7 zygapophyseal joint 
8 Superior articular pro<ess of 

fourth cervical vertebra 
9 Tranwerse process of f ifth 

cervical vertebra 
10 Spinous process of seventh 

cervical vertebra 
11 Body of sixth cervical vertebra 
12 Trachea 
13 CaldficCit ion In cr icoid cartilage 
14 Calcification In thyroid cartilage 
1S Vestibule of larynx 

16 Body of hyoid bone 
17 Tip of greater horn of hyoid bone 
18 Epiglottis 
19 Vallecula 
20 Base of tongue 
21 Oral part of pharynll 
22 Angle of mandible 
23 Inferior articular surface of 

lateral malS of atlas 
24 Lateral atlanto-allial joint 
25 Superior articular surface of axis 
26 8ifid spil'lOUs process of axis 

~~ ~~~kle } of fourth ,ervi,al vertebra 

29 Intervertebral foramen 

!~ :!~~Ie } of fifth ,ervltal vertebra 

32 Region of vocal chords 



Radiographs 

Carotid arteriogram and venogram of the neck 

o carotid arteriogram. right side. lateral view 
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Carotid arteriogram and venogram of the neck 

o venogram, left side, anterior view 

In A various branches of the external carotid 
artery are seen as well as the cervical, petrous 
and cavernous parts of the internal carotid (4, 3 
and 2). Branches of the superficial temporal 
artery (1) are prominent. as well as the rather 
smaller anterior and posterior branches of the 
middle meningea l a rtery (5 and 6), which arises 
from the maxillary artery (7). 

The centra l vessels in the venogram in B are the 
anterior jugular ve ins (15), mostly outlined 
against the translucency of the trachea (14). 
The left internal jugular vein (12, with a 
catheter passed high up into it a nd indicated by 
the asterisks) receives the supe rior thyroid vein 
(11), above which the facial and lingua l veins 
can be identified (9 a nd 10). The middle thyroid 
vein (13) is prominent at a lower leve l. 

1 Branches of superficial temporal artery 
2 Cavernous part ) 
3 Petrous part of internal carotid artery 
4 Cervical part : ~~~e::~r ~:a~~~ } of middle meningeal artery 

7 Ma~illary artery 
8 Occipital artery 
9 Facial vein 

10 Lingual vein 
11 Superior thyroid vein 
12 Internal jugular vein 
13 Middle thyroid vein 
14 Marg ins of trachea 
15 Anterior jugular vein 

o Superior 

.'h'+ "" 
Inferior 

In lateral carotid arteriograms the internal carot id 
artery in and above the cavernous sinus appears like 
the letter U on its side (as at 2 in A). and is often 
called the carotid siphon. 



Radiographs 

Skull the skull and paranasal sinuses 

o postero-anterior view 
Superior 

l'''+ .9'1 
Inferior 

1 Sagittal suture 
2 Lambdoid suture 
1 Calcif ication in falx cerebri 
4 Frontal sinus 
5 Crista gall l 
6 Ethmoidal air celis 
7 Lesser wing of sphenoid bone 
8 Superior orbital fissure 
9 Greater wing of sphenoid bone 

10 Supra-orbital margin 
11 frontozygomatic suture 
12 Infra-orbital margin 
11 for<lmen rotundum 
14 Petrous pan of temporal bone 
15 Maxillary sinus 
16 Inferior na~1 concha 
17 Nasal septum 
18 Dens of axis 
19 Coronoid process of mandible 
20 Zygomatic bone 
21 Zygomatic arch 



o occipitomental view 
Superior 

lo"+.'h< 
Inferior 

In a complicated structure such as the skull there is considerable overlapping 
of bony structures. The more obvious features in a standard anterior view (A) 
are the orbits (upper and lower margins at 10 and 12) and the nasal septum 
(17), with the crista galli at a higher level (5). The frontal sinuses are small (4) 
and there is some calcification in the falx cerebri (3) which would otherwise 
not be visualised. Ethmoidal air cells (6) lie medial to the orbit, through which 
are seen the lesser wing of the sphenoid and the superior orbital fissure (7 and 
8). At a lower level the foramen rotundum is visible (13), with below it the 
translucency of the maxillary sinus (15). 

The view in B, where t he chin is tilted upwards at 45°, is taken to emphasise 
the frontal sinuses (4) above and medial to the orbits, and the maxillary 
sinuses (15) below the orbits. 

Skull 



Radiographs 

Skull lateral view 
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The central feature is the pituitary fossa (17). with the anterior and 
posterior clinoid processes (18 and 16). In the vault of the skull, suture 
lines (as at 1) must not be confused with vascular markings (as at 2 
and 3). The position of the external acoustic meatus is indicated (5), 
and so is the head of the mandible (8); the density of overlapping 
bones, especially the petrous temporal, obscures details in this region, 
but towards the back the honeycomb of mastoid air cells (4) is clear. 
The opacities in the teeth are dental fillings . 

1 Coronal suture 
2 Frontal branch l of middle meningeal artery 
1 Parietal branch I 
4 Mastoid air cells 
5 External acoustic meatus 
6 Mastoid process 
7 Anterior arch of atlas 
8 Head 1 of mandible 
9 Angle I 

10 Oral part l of pharynx 
11 Nasal part I 
12 Hard palate 
13 Maxillary sinus 
14 Ethmoidal air cells 
15 Sphenoidal sinus 
16 Posterior clinoid process 
11 Pituitary fossa 
18 Anterior clinoid process 
19 floor of anterior cranial fossa 
20 frontal sinus 

Skull 



Radiographs 

Arteriograms 
Carotid arteriograms (digitally subtracted arterial phase of carotid arteriograms) 

o lateral projection 
S<lperior 

"'''oc'~ + ',toe,,, 
Inferior 

Digital subtraction arteriography (DSA) is a 
technique that allows unwanted background 
material to be reduced. thus emphasising the 
image of the blood vessels. In the oblique 
view in A the upper (cervical) part of the 
internal carotid artery in the neck (1) can be 
visualised entering the carotid canal in the 
petrous part of the temporal bone. with 
which it takes a right·angted turn forwards 
and medially (2). It then curves upwards 
along the carotid groove of the sphenoid 
bone (3) within the cavernous sinus and 
emerges as the cerebral part (4) which 
divides into the anterior and middle cerebral 
arteries (5 and 6). Note the ophthalmic artery 
(7) passing forwards into the orbit. 

1 Cervical ) 
2 Petrous part of internal carotid artery 
3 Cavernous 
4 Cerebral 
5 Anterior cerebral artery 
6 Branches of middle cerebral artery 
7 Ophthalmic artery 
8 Middle cerebral artery 



o anteroposte rior view 
SuperIOr 

Ri'ht+ ~ft 
Interior 

Arteriogram5 

In the ante roposterior view in B the cha racteristic 
T-shaped division of the internal carotid a rtery 
into anterior and middle cere bral branches 
(2 and 11) is clearly seen. 

1 Angular branChel; of middle cerebral artery 
2 Anterior cerebral artery 
] Anterior temporal branChel; of middle cerebral artery 
4 BranChel; (in insula) of middle cerebral artery 
5 Callosomarginal artery 
6 Cavernous portion of Internal carotid artery 
7 Cervical portion of internal carotid artery 
8 Frontopolar artery 
9 Genu of middle cerebral artery 

10 lenticulostriate arteries 
11 Middle cerebral artery 
12 Orbitofrontal branCh of pericallosal artery 
13 Pericallosal artery 
14 Petrous portion of Internal carotid artery 
15 Posterior parietal branChes of middle cerebral artery 
16 Recurrent artery of Heubner 
17 Sylvian point 



Radiographs 

Arteriograms 
Vertebral arteriograms 
(digitally subtracted arterial phase of vertebral arteriograms) 

o anterior view of both sides 
SuperiOf 

"'"'+"" 
Inlenor 

In A each vertebral artery is first 
labelled (1) after emerging from 
the foramen in the transverse 
process of the atlas and taking a 
right-angled turn medially to lie 
on the posterior arch of the 
atlas. After entering the 
foramen magnum (where both 
vessels are here unusually 
tortuous) they unite to form the 
basilar artery (2) after giving off 
the posterior inferior cerebellar 
arteries (3). The basilar artery 
divides at its upper end into the 
posterior cerebrals (4) after 
giving off the superior 
cerebellar arteries (5). 

1 Vertebral artery 
2 Basilar artery 
1 Posterior inferior cerebellar artery 
4 Posterior cerebral artery 
5 SuperiOl" cerebellar artery 
6 Occipital and calcarine branches of 

posterior cerebral artery 



o lateral view, left side. from the left 

The lateral view in B emphasises the mass 
of vessels converging on the cerebellum and 
the posterior direction of the posterior 
cerebral artery (4). 

Arteriograms 
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Radiographs 

Radiographs 
Dural venous sinuses 
(digitally subtracted venous phase of vertebral arteriograms) 

o lateral view 

In A the superior sagittal sinus (1) can be traced backwards to the confluence 
of the sinuses (6) where it runs laterally to become a transverse sinus (usually 
the right. 7). The other transverse sinus is continuous with the straight sinus 
(5), into which drain the inferior sagittal sinus and the great cerebral vein (4). 
The transverse sinus turns down to become the sigmoid sinus (8) which leaves 
the jugular foramen to enter the neck as the internal jugular vein (9). The 
petrosal vein (13) and the superior petrosal sinus (14) can also be seen. 

1 Superior sagittal sinus 
2 Superior cerebral veins 
] Superior anastomotk vein 
4 Great cerebral vein 
5 Straight sinus 
6 Confluence of sinuses 
7 Transverse sinus 
8 Sigmoid sinus 
9 Internal jugular vein 

10 Superficial middle cerebral vein 
11 Inferior hemispheric vein 
12 Superior hemispheric vein 
1] Petrosal vein 
14 Superior petrosal sinus 
15 Inferior vermian vein 
16 Superior vennian vein 

'"
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Inferior 



o anteroposterior view 

In B the superior sagittal sinus (1) continues laterally as the right transverse 
sinus (7). There is a large but fainter confluence of the sinuses (6), above 
which the inferior sagittal sinus is situated. Other contributary venous 
systems are also marked in A and B, such as the inferior and superior 
hemispheric veins (11 and 12) and the inferior vermian vein (15). 

Arteriograms 

Superior ",", + CO" 

Inferior 



Appendix I: Dental anaesthesia 

Appendix I Dental anaesthesia 

In dental practice, anaesthesia of teeth and gingivae is 
achieved either by infiltration or regional nerve block. In 
infiltration anaesthesia, the anaesthetic solution is injected 
into the area concerned, and the anaesthetic agent diffuses 
through the t issues to anaesthetise local nerve fibres. In 
regional nerve block the injection is given to affect the 
nerve(s) supplying the area, which may be at some distance 
from the operative site. 

The bone of the alveolar part of the maxilla, especially 
that of the buccal (outer) surface, is relatively porous, and 
anaesthetic solution that can penetrate to the region of the 
apex of a tooth (where the root canal opens and the nerve 
enters the pulp) will effectively anaesthetise the tooth and 
surrounding gingiva. Infiltration anaesthesia of the buccal 
aspect of the jaw is usually effective for all the upper teeth 
and will allow painless drilling, but painless extraction will 
require anaesthesia of the palatal (inner) aspect as well. 

For the teeth of the lower jaw, infiltration anaesthesia is 
usually effective only for the incisors. The other mandibular 
teeth are embedded in bone that is denser and does not 
allow sufficient penetration of anaesthetic; for these teeth, 
a block of the inferior alveolar nerve is required. Again for 
tooth extraction it is necessary to block the lingual and 
buccal nerves as well in order to anaesthetise the adjacent 
soft tissues. 

The notes that follow describe the anatomical 
background to the above two common methods of dental 
anaesthesia, together with some other nerve blocks that 
may be required . 

It is essential that prior to any injection of local 
anaesthetic, an attempt is made to aspirate blood into the 
syringe. A positive aspiration indicates that the needle has 
inadvertantly entered a blood vessel. Direct intravascular 
injection results not only in failure of the local anaesthetic 
to work but causes a variety of cardiovascular effects 
depending on the agent used. 

Inferior alveolar and lingual nerve 
block 
After branching off from the mandibular nerve just below 
the foramen ovale, the inferior alveolar and lingual nerves 
pass down between the lateral and medial pterygoid 
muscles (see page 124, A and B). The inferior alveolar nerve 
enters the mandibular foramen (with the companion artery 
behind it), lying at this level immediately lateral to the 
medial pterygoid muscle and to the sphenomandibular 
ligament which is attached to the lingula and overlaps the 
opening of the foramen. Within the mandible the nerve 
supplies the pulps of all the teeth of its own side and part 
of the periodontal ligament, and through its mental branch 
it innervates the lower lip and skin of the chin. The lingual 
nerve emerges from between the two pterygoid muscles 
about 1 cm in front of and medial to the inferior alveolar 
nerve. Running downwards across the medial pterygoid, it 
enters the mouth by passing under the lower border of the 

o ma ndible, obliquely fro m the left, in front and 
above, with a needle showing the line of approach 
to the right mandibular foramen 

o horizontal sectio n 
of the right 
infratemporal 
fossa , from above, 
to show the path 
of the needle 



Inferior alveolar and lingual nerve block 

G right infratemporal fossa. from the right. with part 
of the mandible and fat removed. with the needle 
tip adjacent to the inferior alveolar nerve 

inferior constrictor of the pharynx. lying in contact with the 
periosteum of the mandible below and behind the third 
molar tooth. It is the sensory nerve to the anterior part of 
the tongue. the floor of the mouth and the lingual aspect 
of the mandible. including the gingivae. It also contributes 
to the innervation of the periodontal ligament. 

Inferior alveolar nerve block, which invariably includes 
lingual nerve block, is achieved by introducing the 
anaesthetic solution through the lateral side of the mouth 
into the fat of the pterygomandibular space-the region 
between the ramus of the mandible laterally and the 
medial pterygoid medially. 

Through the open mouth the anterior border of the 
ramus of the mandible (the external oblique ridge) and the 
ridge of mucous membrane overlying the 
pterygomandibular raphe are identified. For right-sided 
anaesthesia this is done by the operator laying the index 
finger of the left hand on the occlusal surfaces of the molar 
teeth and moving it backwards to feel first the external 
oblique ridge (a rather sharp border) and then, slightly 
behind and more medially, the internal oblique ridge 
(usually a rather rounded margin). More medially still and 
with the mouth opened wide, the pterygomandibular 
raphe is stretched (between its attachments to the 
pterygoid hamulus of the medial pterygoid plate and the 
posterior end of the mylohyoid line) to form a ridge in the 
overlying mucous membrane which can be seen and 
palpated. With the barrel of the syringe lying over the 
opposite premolar teeth, the needle is inserted into the 
mucous membrane 1 cm above the occlusal surface of the 
third molar tooth and immediately lateral to the ridge over 
the raphe, i.e. between the ridge medially and the internal 
oblique line laterally. The needle then pierces the 
buccinator and about 0.5 cm deeper lies lateral to the 
lingual nerve, where a small injection is made. After 
insertion for a further 1 cm the needle tip lies just above 
the lingula where the main injection is made. 

1 Coronoid process 
2 Mandibular notch (sigmoid notch) 
1 Coronoid notch (external oblique ridge) 
4 Internal oblique ridge 
5 Ungula 
6 Mandibular foramen 
7 Parotid gland 
8 Styloid process 
9 Maxillary artery 

10 Inferior alveolar vein 
11 Inferior alveolar artery 
12 Inferior alveolar nerve 
1] Lingual nerve 
14 Sphenomandibular ligament 
15 Medial pterygoid 
16 Buccal nerve 
17 Temporalis Insertion 
18 Pterygomandibular raphe 
19 Buccinator 
20 Masseter 
21 lateral pterygoid 
22 Parotid duct 

In A a long needle has been used to indicate that the 
line of approach to the right mandibular foramen (6) is 
from the left premolar region. This line takes the needle 
almost parallel to the slope of the ramus between the 
internal oblique line (4) and the mandibular foramen; 
the foramen is 1 cm behind the oblique line. The needle 
tip lies just above the opening of the mandibular 
foramen. 

The section in B is about 1 em above the mandibular 
foramen. The fat of the pterygomandibular space has 
been removed to show the needle t ip lying above the 
mandibular foramen (6). with the inferior alveolar nerve 
(12) entering it. 

The arrow shows the direction of view of the dissection 
in C, with the needle traversing the pterygomandibular 
space after pierc:ing the buccinator (19). 

If the needle tip is too far lateral it may enter the temporalis 
muscle insertion (B11) or come into contact with the internal 
oblique ridge of the mandible (84). 

If the needle is too far medial it may enter the medial pterygoid 
muscle (B1S) and so lie medial to the sphenomandibular ligament 
(814) instead of lateral to It. With the needle tip correctly lateral 
to the ligament, the ligament and the lingual make a kind of 
funnel directing the anaesthetk solution into the foramen. 

If the needle passes too far back it may enter the parotid gland 
(B1) and part or all of the facial nerve may be paralysed. Even 
correctly placed injections may sometimes percolate through the 
inferior orbital fissure and cause transient visual disturbances by 
affecting the nerve supply of the elrtra-ocular muscles. 
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Long buccal nerve block 

The long buccal nerve is a branch of the mandibular 
division of the trigeminal nerve and arises high in the 
infratemporal fossa from where it passes between the two 
heads of lateral pterygoid inferiorly and anteriorly where it 
is medially related to the coronoid notch. It reaches the 
anterior border of the ascending ramus of the mandible at 
a similar occlusal level to the lower third molar and crosses 
the ramus laterally and downwards to the buccal sulcus in 
the retromolar area. Here it branches out piercing the 
buccinator supplying the buccal gingivae and the vestibular 
mucosa forwards to the second premolar. Other fibres 
continue anteriorly to innervate the skin of the cheek . 

When performing extractions or surgery to the molar 
region, the long buccal nerve must be blocked in addition 
to the inferior alveolar and lingual nerves. Alternatively, a 
local buccal infiltration may be used adjacent to the 
surgical area . 

The mucosa is punctured just above the buccal fold of the 
mucosa in the retromolar area. Using a self-aspiring 
syringe, the needle is guided horizontally under the mucosa 
in a posterior direction towards the mandibular ramus 
where the nerve crosses the external oblique ridge 
distobuccal to the third molar; 0.5 ml of solution is 
deposited submucosally. 

o 

'>/---- ,,~. to m)'loh)'oid 

o needle positions for long buccal and inferior 
alveolar nerve blocks 



Long buccal nerve block 

o position of needle and palpating finger 
in the inferior alveolar nerve block 
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Infiltration anaesthesia of the upper teeth 

For infiltration anaesthesia on the buccal aspect of the jaw, 
the needle is inserted into or just below the buccal fold 
(where the mucous membrane is reflected from the jaw to 
the cheek) opposite the appropriate tooth. The tip of the 
needle is directed upwards to the level where the apex of 
the tooth is considered to lie. 

For infiltration of the cheek teeth on the palatal aspect, 
the needle is inserted midway between the gingival margin 
and the midline of the palate opposite the appropriate 
tooth. As a submucosa is present in this region, anaesthetic 
solution can be readily accommodated. 

o right maxilla and position of needle for anaesthesia 
of the first premolar tooth 

o coronal section of maxilla and cheek through the 
first premolar tooth 

• diagram of injection site and area of anaesthesia 
(lateral view) 

G diagram of injection site and area of anaesthesia 
(anterior view) 

o position o f needle in bucca l sulcus 

In A the needle is being advanced to the level of the 
apex of the first premolar, the position for depositing 
the anaesthetic solution for anaesthesia o f this tooth. 
The asterisk ind icates the low er part of the root of the 
zygomatic process (see note be/ow). 

In the coronal section in B the needle on the buccal side 
is shown penetrating the mucous membrane (2), with 
the tip lying against the periosteum at the level of the 
apex of the tooth . Note the presence of a submucosa 
here. The needle on the palatal side is being inserted 
midway between the gingival margin (6) and the 
midline. 

1 Lip 
2 Buccal fold of mucous membrane 
3 Alveolar prcxe5s of ma~itla 
4 Ape~ of tootn 
S Pulp cavity 
6 Gingival margIn 
7 Mucoperiosteum of nard palate 



Infiltration anaesthesia of the upper teeth 

Area 01 anal~ 

The needle must not penetrate the periosteum and strip it off the 
bone; this causes pain at the time and residual pain when the 
anaesthesia has worn off. 

The bone of the zygomatic pr(Kess of the maxilla is denser than 
that of the alveolar process bearing the teeth, and if the root of 
the zygomatic procen (Indicated by the asterisk In A) extends 
lower than usuallt may not allow effective penetration in the 
region of the first and second molar roots. Further injections in 
front lind behind may be needed. 

Area 01 analC}eSla 

Infraorbital 

, . 
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Posterior superior alveolar nerve block 

The nerve arises from the maxillary nerve in the 
pterygopalatine fossa (see page 124, A and B). It runs down 
in contact with the infratemporal (posterior) surface of the 
maxilla which it pierces about halfway down, to lie under 
the mucous membrane of the maxillary sinus and take part 
in the formation of the superior dental plexus, usually 
supplying the three molar teeth (except for the mesiobuccal 
root of the first molar). It is accompanied by corresponding 
branches of the maxillary vessels. 

Posterior superior alveolar nerve block is rarely necessary 
because of the ease of infiltration anaesthesia of the molar 
teeth, but if required it can be achieved through the 
vestibule of the mouth by advancing the needle upwards 
along the posterior surface of the maxi lla. 

The needle is inserted through the buccal fold level with 
the second upper molar tooth, in a direction upwards and 
backwards at an angle of 45° to the vertical and occlusal 
planes. The needle is advanced for 2 cm, keeping as close as 
possi ble to the maxillary periosteum (10). At this level the 
tip should be in the region where the nerve enters the 
bone. 

o right infratemporal region and ma)(illa, from 
behind and below 

e dissection of the right infratemporal fossa, 
with needle piercing buccinator (11) to lie 
on the posterior surface of the maxilla 

o diagram of position of needle and area of 
anaesthesia (lateral view) 

o position of needle in posterior buccal sulcus 

8 Zygomatic arch 
9 Lateral pterygoid plate 

10 Posterior surface of ma)(illa 
11 Lateral pterygoid 
12 Medlill pterygoid 
11 Buccal nerve 
14 Maxillary artery 
15 Posterior superior alveolilr nerve and vessels 
16 Pilrotld duct 
17 Buccinator 
18 LingUill nerve 
19 Inferior alveolar nerve 
20 Inferior alveolar artery 



Pterygopalatine 

superior 
alveolar 
~. 

Injection site 

Posterior superior alveolar nerve block 

If the needle is nOI kept close to the maxilla, the lateral pterygoid 
muscle or the pterygoid venous ptexu$ may be entered. 

If vessels in the pterygoid venous plexus are damaged by the 
passage of the needle. a painful haematoma (bruise) will ensue, 
with limitation of jaw opening due to reflex pterygoid muscle 
spasm. 
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Nasopalatine nerve block 

The nasopalatine nerve runs downwards and forwards 
under the mucous membrane of the nasal septum, and 
passes through the incisive foramen and incisive fossa to 
enter the roof of the mouth (see page 149, C). It suppl ies 
the hard palate and palatal alveol us in the region of the 
incisor and canine teeth of its own side and the teeth 
themselves. 

The nerve can be blocked as it emerges from the incisive 
fossa (A 1). The injection is made in an upward and slightly 
med ial direction just lateral to the midline above the 
gingival ma rg in. The incisor teeth of the nerve's own side 
and possi bly t he ca nine will be affected. For proced ures 
involving the adjacent bone of the maxilla, the needle can 
be pushed up into the incisive ca nal (B) for 1 cm in a line 
parallel with the long axis of t he central incisor tooth. 
However, t his procedu re results in intense pai n until the 
anaesthet ic takes effect. 

o upper jaw, from below, with needle tip adjacent to 
the incisive fossa 

o upper jaw, from below, with needle advanced into 
the incisive canal 

In A the needle is in the normal position for tooth 
anaesthesia, and in B the needle is being advanced up 
the incisive canal (1) for more extensive anaesthesia. 

The si te of insenion of the needle into t he mucoperiosteum Is 
made slightly lateral to the midline (A), because the midline tissue 
over t he incisive fossa is very sensitive, so that the initial injection 
more laterally is less painful. 

There is no submucosa In this reg ion, the oral mucosa being 
tightly bound down to the underlying periosteum 
(mucoper ioueum). Only a small amount of anaesthetic solut ion is 
required and only a small amount can be accommodated. If t oo 
much is injected too rapidly, the mucosa may be forcibly stripped 
off the bone, causing considerable postoperative pain. 

Greater palatine nerve block 

The greater palatine nerve (page 143, 0 29) emerges 
through the greater palatine foramen, at the level of the 
second molar tooth about 1 cm above the gingival margin. 
It runs forwards in a groove on the under surface of the 
hard palate at the junction of the alveolar and palatine 
processes of the maxilla, usually reaching as far forward as 
the canine tooth and fo rming a plexus with the 
nasopalatine nerve. (The accompanyi ng artery enters the 
incisive fossa and foramen to reach the nasal septum, but 
the nerve does not.) 

The nerve can be blocked in front of its foramen «(5). The 
needle is inserted in an upward and lateral di rection- level 
with the second molar tooth, midway between the gingival 
margin and the midline of the palate-and directed to just 
in front of the expected position of the foramen. The block 
should produce anaesthesia of teeth as far forward as the 
fi rst premolar; the cani ne is in the region of cross
innervation between the greater palat ine and nasopalatine 
nerves, and the effects on this tooth are va riable. 

G 

G 

hard palate, from the left and below, with needle 
tip in front of the right greater palatine fora men 

dissection of palatal mucoperiosteum to show the 
greater palatine nerve 

In C the needle tip lies in the desired position in front of 
the greater palatine foramen (5) where, as seen in D, it 
is adjacent to the greater pa latine nerve (7). 

Injection too far back may affect the lesser palatine nerves 
supplying the tonsillar area and 50ft palate; t his is often an 
unpleasant sensation. 



G 

IM)ection sites 

Area 01 analgesia 

1 Incisive fossa leading to Incisive canal 
2 Central incisor tooth 
] Alveolar process of maJ(ilia 
4 Second molar tooth 
S Greater palatine foramen 
6 MlKoperiosteum 
7 Greater palatine nerve 

Nasopalatine and greater palatine nerve block 

o diagram of injection sites and area of anaesthesia 

o position of needle for incisive nerve block 

e position of needle for greater palatine nerve block 
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Mental and incisive nerve block 
The mental nerve supplies the skin of the lower lip and chin 
and the adjacent mucous membrane and gingiva. The 
incisive nerve supplies the first premolar. canine and incisor 
teeth and gingiva. In mental and incisive nerve block. the 
object is to deposit anaesthetic so that it flows into the 
mental foramen. thus affecting the mental nerve that 
emerges from the foramen and runs upwards, and the 
incisive nerve that continues forwards within the mandible. 
Since the opening of the mental foramen faces upwards 
and backwards, the needle must approach it from above 
and behind so that the tip can enter the opening. 

Through the open mouth and with the angle of the 
mouth retracted. the needle is inserted through the mucous 
membrane in the depth of the sulcus between the 
mandible and cheek in the line of the second premolar 
tooth. After a small mucosal injection, the needle is 
advanced into the opening of the foramen. 

o right mental foramen 

o dissection 

o diagram of injection site 

o position of needle for mental block 

In H the tip of the needle has been advanced vertically 
from above, in the line of the second premolar tooth, to 
lie at the opening of the mental foramen (9). In the 
dissection in I the fibres of depressor anguli oris (10) 
have been separated to show the needle tip at the 
opening of the mental foramen (9). from which the 
mental nerve and vessels (12) emerge and pass 
upwards. 

1 Second premolar tooth 
2 Mental foramen 
] Depressor anguli oris 
4 Depressor labii inferioris 
5 Mental nerve and vessels 



o 

9---- InferKlt lIlveoIar nem! 

Injection site 

Mental and incisive nerve block 

The lIttachment of depressor labllinferioris (Hll) ties in front of 
the mental foramen (H9), and thllt of depressor anguli oris (Hl0) 
below it , Injected solution may enter these muscles if the needle 
tip is not at the opening of the forarmon. 

As this injection results in profound numbness of the ~ lip, it is 
important to warn the patient of the risk of biting the lip until the 
anaesthetk ha:s completely worn off. 
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Appendix II Reference lists 

The following lists are included to provide 'at-a-glance' 
reference to muscle groups, branches of nerves and 
arteries, tributaries of veins, and to lymph nodes. The 
nerves and vessels have been grouped to provide quick 
identification of parent trunks and branches, according to 
the indentation of the listed names. Thus the superior 
laryngeal artery is a branch of the superior thyroid, which 
in turn is a branch of the edernal carotid. 

An arrow indicates a continuity with a change of name, 
not a branching. 

Muscles 
MUSCLES OF THE HEAD 

Muscles of the scalp 
Epicranius 

occipitofrontalis 
Occipital belly 
Frontal belly 

Temporoparietalis 

Muscles of the auricle 
Extrinsic 

Auricularis anterior 
Auricularis superior 
Auricularis posterior 

Intrinsic 
Helicis major and minor 
Tragicus 
Antitragicus 
Transversus auriculae 
Obliquus auriculae 

Muscles of the nose 
Procerus 
Nasalis 

Transverse part (compressor naris) 
Alar part (dilator naris) 

Depressor septi 

Muscles of the eyelids 
Orbicularis oculi 

Orbital part 
Depressor superci l ii 

Palpebral part 
lacrimal part 

Corrugator supercilii 
levator palpebrae superioris (see Muscles of the orbit) 

Muscles o f mast ication 
Temporalis 
Masseter 
lateral pterygoid 
Medial pterygoid 

The inclusion of items here does not necessarily imply that 
they are all illustrated in the atlas. Many of the smaller 
vessels and nerves in particular are not shown but have been 
included to provide a record of generally accepted terms as 
far as the anatomy of the head and neck is concerned. 

A list of skull foramina with the structures that pass 
through them is also included but some students may find 
that the simplified list of the more important items on 
page 19 is sufficient for their purpose. 

Muscles of the mouth 
levator labii superioris 
levator labi; superioris alaeque nasi 
Zygomat icus major 
Zygomaticus minor 
levator anguli oris 
Buccinator 
Orbicular is oris 
Risorius 
Mentalis 
Depressor labii inferioris 
Depressor anguli oris 
Transversus menti 

MUSCLES OF THE NECK 

Superficial and lat eral muscles 
Platysma 
Trapezius (see Upper limb) 
Sternocleidomastoid 

Anterior vertebral muscles 
longus colli 
longus capitis 
Rectus capitis anterior 
Rectus capitis lateralis 

l at eral vertebral muscles 
Scalenus anterior 
Scalenus medius 
Scalenus posterior 

Suprahyo id muscles 
Digastric 
Stylohyoid 
Mylohyoid 
Geniohyoid 

Infrahyoid muscles 
Sternohyoid 
Sternothyroid 
Thyrohyoid 
Omohyoid 



MUSCLE GROUPS IN HEAD AND NECK 

Muscles of the pharynx 
Superior constrictor 
Middle constrictor 
Inferior constrictor 
Stylopharyngeus 
Palatopharyngeus 
Salpingopharyngeus 

Muscles of the palate 
Palatoglossus 
Palatopharyngeus 
Tensor veli palatini 
levator veli palatini 
Musculus uvulae 

Muscles of t he larynx 
Cricothyroid 
Posterior crico-arytenoid 
Lateral crico-arytenoid 
Transverse arytenoid 
Oblique arytenoid 
Aryepiglottic 
Thyro-arytenoid and vocalis 
Thyro-epiglottic 
(Superior thyro-arytenoid) 

Muscles of the tongue 
Extrinsic 

Genioglossus 
Hyoglossus and chondroglossus 
Styloglossus 
Palatoglossus 

Intrinsic 
Superior longitudinal 
Inferior longitudinal 
Transverse 
Vertical 

Muscles of t he orbit 
Levator palpebrae superioris 
Orbitalis 

Muscles of the eyeball 
Superior rectus 
Inferior rectus 
Medial rectus 
lateral rectus 
Superior oblique 
Inferior oblique 

Muscles 

MUSCLES OF THE TRUNK 

Suboccipital muscles 
Rectus capitis posterior major 
Rectus capitis posterior minor 
Obliquus capitis inferior 
Obliquus capitis superior 

Deep muscles of the back 
Splenius capitis 
Splenius cervicis 
Erector spinae 

Iliocostalis cervicis 
Iliocostalis thoracis 
Iliocostal is lumborum 
longissimus capitis 
longissimus cervicis 
Longissimus thoracis 
Spinalis capitis 
Spinalis cervicis 
Spinalis thoracis 

Transversospinalis 
Semispinalis capitis 
Semispinalis cervicis 
Semispinalis thoracis 
Multifidus 
Rotatores 

Interspinal 
Intertransverse 

MUSCLES OF THE UPPER LIMB 

Connecting limb and vertebral column 
Trapezius 
Latissimus dorsi 
levator scapulae 
Rhomboid major 
Rhomboid minor 

Connecting limb and thoracic w all 
Pectoralis major 
Pectoralis minor 
Subclavius 
Serratus anterior 

Scapular muscles 
Deltoid 
Subscapularis 
Supraspinatus 
Infraspinatus 
Teres minor 
Teres major 
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Nerves 
CRANIAL NERVES AND BRANCHES 

Olfactory (from olfactory mucous membrane) 

II Optic (from retina) 

III Oculomotor 
Superior branch (to superior rectus and levator palpebrae 

superioris) 
Inferior branch (to medial rectus, inferior rectus and 

inferior oblique) 
Oculomotor root to ci l iary ganglion 

IV Trochlear (to superior oblique) 

V Trigeminal 
Sensory root 

Trigeminal ganglion 
Motor root Goining mandibular nerve) 
Ophthalmic 

Tentorial 
Lacrimal 

Communicating branch with zygomatic 
Frontal 

Supra-orbital 
Supratrochlear 

Nasociliary -t anterior ethmoidal -+ external nasal 
Communicating branch with ciliary gangl ion 
Long ciliary 
Posterior ethmoidal 
Anterior ethmoidal 

lateral and medial internal nasal 
External nasal 

Infratroehlear 
Palpebral 

Maxillary -+ infra-orbital 
Meningeal 
Ganglionic branches to pterygopalatine ganglion 

Orbital 
Nasal (lateral and medial posterior superior 

nasal and nasopalatine) 
Pharyngeal 

Greater palatine 
Posterior inferior nasal 

lesser palatine 
Zygomatic 

Zygomaticotemporal 
Zygomaticofacial 

Infra-orbital 
Superior alveolar 

Posterior, middle and anterior superior alveolar 
Superior dental plexus 

Superior dental 
Superior gingival 

Inferior palpebral 
External nasal 
Internal nasal 
Superior labial 

Mandibular 
Meningeal 
Masseteric 
Deep temporal 
NeNe to lateral pterygoid 
Nerve to media l pterygoid 

Nerve to tensor veli palatini and tensor tympani 
via otic ganglion 

Buccal 
Auriculotemporal 

Nerve to external acoustic meatus 
Tympanic membrane 
Communicating branches with facial nerve 
Anterior auricular 
Superficial temporal 

Li ngual 
Faucial 
Communicating branches with hypoglossal nerve 
Communicating branches with chorda tympani 
Sublingual 
Lingual 
Ganglionic branches to submandibular ganglion 

Inferior alveolar 
Mylohyoid 
Inferior dental plexus 

Inferior dental 
Inferior gingival 

Mental 
Menta l 
Inferior labial 

VI Abducent (to lateral rectus) 

VII Facial 
Greater petrosal 
Nerve to stapedius 
Chorda tympani 
Communicating branch with tympanic plexus 
Communicating branch with vagus nerve 
Posterior auricular 

Occipital (to occipital belly of occipitofrontalis) 
Auricular (to auricular muscles) 
To digastric (posterior belly) 
To stylohyoid 
Communicating branch with glossopharyngeal nerve 

Parotid plexus 
Temporal 
Zygomatic 
Buccal 
Marginal mandibular 
Cervical I 

to frontal belly of 
oeci pitofrontalis, 
muscles of facial 
expression and 
platysma 



VIII Vestibulocochlear 
Cochlear (from coils of cochlea) 
Vestibular (from utricle, saccule and ampullae of 

semicircular canals) 

IX Glossopharyngeal 
Tympanic 

Tubal 
Caroticotympanic 
lesser petrosal 

Carotid sinus 
Pharyngeal 
Muscular (to stylopharyngeus) 
Tonsillar 
lingual 

X Vagus 
Meningeal 
Auricular 
Pharyngeal (to muscles of pharynx and soft palate except 

stylopharyngeus and tensor veli palatini) 
Superior cervical cardiac 
Carotid body 
Superior laryngeal 

Internal laryngeal 
External laryngeal (to cricothyroid) 

Inferior cervical cardiac 
Recurrent laryngeal 

Tracheal 
Oesophageal 
Inferior laryngeal (to muscles of larynx except 

cricothyroid) 
Thoracic cardiac 
Bronchial 
Oesophageal plexus 
Anterior vagal trunk 

Gastric 
Hepatic 

Posterior vagal trunk 
Coeliac 
Gastric 

XI Accessory 
Trunk of accessory 

Internal ramus (cranial or vagal part, from cranial 
roots, to muscles of palate, except tensor veli 
palatini, and larynx via fibres joining vagus nerve) 

External ramus (spinal part, from cervical roots, to 
sternocleidomastoid and trapezius) 

XII Hypoglossal 
lingual (to muscles of tongue except palatoglossus) 
Muscular (derived from cervical nerves and including 

upper root of ansa cervicalis, to geniohyoid, 
thyrohyoid, sternohyoid, sternothyroid and superior 
belly of omohyoid. See cervical plexus, page 264) 

SOME HEAD AND NECK NERVE SUPPLIES 

All the Supplied Except Supplied 
muscles of by by 

Pharynx Pharyngeal Stylo- Glosso-
plexus· pharyngeus pharyngeal 

nerve 

Palate Pharyngeal Tensor veli Nerve to 
plexus palatini medial 

pterygoid 

larynx Re<urrent Crico- External 
laryngeal thyroid laryngeal 
nerve nerve 

Tongue Hypoglossal Palato- Pharyngeal 
nerve glossus plexus 

Facial Facial nerve 
expression 
(including 
buccinator) 

Mastication Mandibular 
nerve 

• The cricopharyngeus part of the inferior constrictor may 
sometimes be supplied by the recurrent or external 
laryngeal branches of the vagus nerve. 
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Nerves 
CERVICAL PLEXUS AND BRANCHES 
Lesser occipital C2 
Great auricular C2, 3 
Transverse cervical (2, 3 
Supraclavicular 0, 4 
Phrenic (to diaphragm) 0, 4, 5 
Communicating (with vagus and hypoglossal nerves and 

superior cervical sympathetic ganglion) 
Muscular (to rectus capitis lateralis, rectus capitis anterior, 

longus capitis and longus colli, and by lower root of anXi 
cervicalis to sternOhyoid, sternothyroid and inferior belly 
of omohyoid) (1, 2, 3 

BRACHIAL PLEXUS AND BRANCHES 

Supraclavicular brancheS 
From the roots 

To scalenes and longus colli CS, 6, 7, 8 
To join phrenic nerve (5 
DorXiI scapular (to rhomboids) (5 
long thoracic (to serratus anterior) (5, 6, 7 

From the upper trunk 
Nerve to subclavius (S, 6 
Suprascapular (to supraspinatus and infraspinatus) 

C5, 6 

Infraclavicular branches 
From the lateral cord 

Lateral pectoral (to pectoralis major and minor) 
(5,6,7 

Musculocutaneous (5, 6, 7 
lateral root of the median (S), 6, 7 

From the medial cord 
Medial pectoral (to pectoralis major and minor) C8, T1 
Medial root of the median (8, Tl 
Medial cutaneous of arm C8, T1 
Medial cutaneous of forearm (8, T1 
Ulnar C(7), 8, T1 

From the posterior cord 
Upper subscapular (to subscapularis) C5, 6 
Thoracodorsal (to latissimus dorsi) (6, 7, 8 
Lower subscapular (to subscapularis and teres major) 

(S, 6 
Axillary CS, 6 
Radial (5, 6, 7, 8, T1 

Lymphatic system 
THORACIC DUCT AND RIGHT LYMPHATIC DUCT 

Thoracic duct 
left jugular trunk 
left subclavian trunk 
left bronchomediastinal trunk 

Right lymphatic duct 
Right jugular trunk 
Right subclavian trunk 
Right bronchomediastinal trunk 

Cisterna chyli 
lett lumbar trunk 
Right lumbar trunk 
Intestinal trunks 

LYMPH NODES OF THE HEAD AND NECK 

Deep cervical 
Superior (including jugulodigastric) 
Inferior (including jugulo-omohyoid) 

Draining superficia l tissues in the head 
Occipital 
Retro-auricular (mastoid) 
Parotid 
Buccal (facial) 

Draining superficial tissues in the neck 
Submandibular 
Submental 
Anterior cervical 
Superficial cervical 

Draining deep tissues in the neck 
Retropharyngeal 
Paratracheal 
lingual 
Infrahyoid 
Prelaryngeal 
Pretracheal 



Arteries 
AORTA AND BRANCHES 
Ascending aorta --+ arch of aorta --+ thoracic aorta ~ 

abdominal aorta 

Ascending aorta 
Right coronary 

Marginal 
Posterior interventricular 

Left coronary 
Circumflex 
Anterior interventricular 

Arch of aorta 
Brachiocephalic trunk 

Right common carotid 
Right internal carotid 

Right external carotid 
Right subclavian --+ axil lary --+ brachial 
Thyroidea ima (occasional) 

left common carotid 
Left internal carotid 
Left external carotid 

Left subclavian --+ axillary --+ brachial 

Arteries 

SUBCLAVIAN ARTERY AND BRANCHES 

Subclavian --+ axillary --+ brachial 
Vertebral 

Prevertebral part 
Transversarial (cervical) part 

Spinal (radicular) 
Muscular 

Atlantic part 
Intracranial part 

Anterior and posterior meningeal 
Anterior spinal 
Posterior inferior cerebellar 

Choroidal of fourth ventricle 
To cerebellar tonsil 
Medial and lateral medullary 
Posterior spinal 

Basilar (from union of both vertebra Is) 
Anterior inferior cerebellar 
l abyrinthine 
Pontine 
Mesencephalic 
Superior cerebellar 
Posterior cerebral 

Precommunicating part 
Posteromedial central 

postcommunicating part 
Posterolateral central 
Thalamic 
Medial and lateral posterior choroidal 
Peduncular 

Terminal (cortical) part 
lateral occipital 

Anterior, middle and posterior temporal 
Medial occipital 

Dorsal corpus callosal 
Parietal 
Calcarine 
Occipitotemporal 

Thyrocervical trunk 
Inferior thyroid 

Inferior laryngeal 
Glandular 
Pharyngeal 
Oesophageal 
Tracheal 
Ascending cervical 

Spinal 
Superficial (transverse) cervical 
Suprascapular 

Acromial 
Internal thoracic 
Costocervical trunk 

Deep cervical 
Superior intercostal 

First posterior intercostal 
Second posterior intercostal 

Dorsal 
Spinal 

Dorsal scapular 
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CAROTID ARTERIES AND BRANCHES 

Internal carotid 
Cervical part 

Carotid sinus 
Petrous part 

Caroticotympanic 
Pterygoid canal 

Cavernous part 
Basal and marginal tentorial 
Meningeal 
To trigeminal and trochlear 
Cavernous sinus 
Inferior hypophysial 

Cerebral part 
Superior hypophysial 
Ophthalmic 

Central of retina 
lacrimal 
Anastomotic branch with middle meningeal 
lateral palpebral 

Short and long posterior ciliary 
Muscular 

Anterior ciliary 
Anterior and posterior conjunctival 
Episcleral 
Supra-orbital 
Posterior ethmoidal 
Anterior ethmoidal 

Anterior meningeal 
Medial palpebral 
Supratrochlear 
Dorsal nasal 

Anterior cerebral 
Precommunicatlng part 

Anteromedial central (thalamostriate) 
Short central 
long central (recurrent) 
Anterior communicating 

Postcommunicating part (pericallosal) 
Medial frontobasal (orbitofrontal) 
Callosomarginal 

Anteromedial frontal 
Intermediomedial frontal 
Posteromedial frontal 
Cingular 

Paracentral 
Precuneal 
Parieto-occipital 

Middle cerebral 
Sphenoidal part 

Anterolateral central (thalamostriate) 
Medial and lateral (striate) 

Insular part 
Insular 
lateral frontobasal (orbitofrontal) 
Anterior, intermediate and posterior temporal 

Terminal (cortical) part 
To central sulcus 
To precentral sulcus 
To postcentral sulcus 
Anterior and posterior parietal 
To angular gyrus 

Anterior choroidal 
Choroidal of lateral ventricle 
Choroidal of third ventricle 
To anterior perforated substance 
To optic tract 
To lateral geniculate body 
To internal capsule 
To globus pallidus 
To tail of caudate nucleus 
To tuber cinereum 
To hypothalamic nuclei 
To substantia nigra 
To red nucleus 
To amygdaloid body 

Posterior communicating (joining posterior cerebral) 
Chiasmatic 
To oculomotor nerve 
Thalamic 
Hypothalamic 
To tail of caudate nucleus 



External carotid 
Superior thyroid 

Infrahyoid 
Sternocleidomastoid 
Superior laryngeal 

Cricothyroid 
Ascending pharyngeal 

Posterior meningeal 
Pharyngeal 
Inferior tympanic 

lingual 
Suprahyoid 
Sublingual 
Dorsal lingual 
Deep lingual 

Facial 
Ascending palatine 
Tonsillar 
Submental 
Glandular 
Inferior labial 
Superior labial 
Angular 

Occipital 
Mastoid 
Auricular 
Sternocleidomastoid 
Meningeal 
Occipital 
Descending 

Posterior auricular 
Stylomastoid 
Posterior tympanic 

Mastoid 
Stapedial 

Auricular 
Occipital 

Superficial temporal 
Parotid 
Transverse facial 
Anterior auricular 
Zygomatico-orbital 
Middle temporal 
Frontal 
Parietal 

Maxillary 
Deep auricular 
Anterior tympanic 
Inferior alveolar 

Dental 
Mylohyoid 
Mental 

Arteries 

Middle meningeal 
Accessory meningeal 
Petrosal 
Superior tympanic 
Frontal 
Parieta l 
Orbital 
Anastomotic branch with lacrimal 

Masseteric 
Deep temporal 
Pterygoid 
Buccal 
Posterior superior alveolar 

Dental 
Infra-orbital 

Anterior superior alveolar 
Dental 

Pterygoid canal 
Descending palatine 

Greater palatine 
lesser palatine 

Sphenopalatine 
Posterior, lateral and septal nasal 
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Veins 
TRIBUTARIES OF MAJOR VEINS 

Superior vena cava 
Left brachiocephalic 

Left internal jugular 
Left subclavian 
Left vertebral 
Left supreme (first posterior) intercostal 
Left superior intercostal (2-4) 
Inferior thyroid 
Thymic 
Pericardial 

Right brachiocephalic 
Right internal jugular 
Right subclavian 
Right vertebral 
Right supreme (first posterior) intercostal 

Azygos 

Internal jugular 
Inferior petrosal sinus 
Pharyngeal 
Lingual 
Facial 
Superior thyroid 
Middle thyroid 

External jugular 
Posterior auricular 
Posterior branch of retromandibular 
O<:cipital 
Posterior external jugular 
Suprascapular 
Transverse of neck 
Anterior jugular 

Retromandibular 
Superficial temporal 
Maxillary 
Transverse facial 
Pterygoid plexus 

Middle meningeal 
Greater palatine 
Sphenopalatine 
Buccal 
Dental 
Deep facial 
Inferior ophthalmic 

Anterior branch to join facial 
Posterior branch to external jugular 

Facial 
Supratrochlear 
Supra-orbital 
Superior ophthalmic 
Palpebral 
External nasal 
Labial 
Deep facial 
Submental 
Submandibular 
Tonsillar 
External palatine (paratonsi l lar) 

DURAL VENOUS SINUSES 

Posterosuperio r group 
Superior sagittal 
Inferior sagittal 
Straight 
Transverse 
Sigmoid 
Petrosquamous 
Occipital 

Antero·inferior group 
Cavernous 
Intercavernous 
Inferior petrosal 
Superior petrosal 
Sphenoparietal 
Basilar 
Middle meningeal veins 

EMISSARY VEINS 

The most common are found in the 
Parietal foramen 
Mastoid foramen 
Foramen lacerum 
Foramen ovale 
Venous (emissary sphenoidal) foramen 
Carotid canal 
Hypoglossal canal 
Condylar canal 

CEREBRAL VEINS 
Superficial cerebral veins 

Superior cerebral 
Superficial middle cerebral 

Superior anastomotic 
Inferior anastomotic 

Inferior cerebral 
Deep cerebral veins 

Great cerebral 
Internal cerebral 

Thalamostriate 
Choroidal 

Basal 
Anterior cerebral 
Deep middle cerebral 
Striate 



Skull foramina 
INSIDE THE SKULL 

MIDDLE CRANIAL FOSSA 

Optic cana l: in the sphenoid between the body and the 
two roots of the lesser wing 

Optic nerve 
Ophthalmic artery 

Superior orbit a l f issure: in the sphenoid between the 
body and the greater and lesser wings. with a 
fragment of the frontal bone at the lateral extremity 

Oculomotor, trochlear and abducent nerves 
lacrimal. frontal and nasociliary nerves 
Filaments from the internal carotid (sympathetic) plexus 
Orbital branch of the middle meningeal artery 
Recurrent branch of the lacrimal artery 
Superior ophthalmic vein 

Foramen ratundum: in the greater wing of the sphenoid 
Maxillary nerve 

Foramen ovale: in the greater wing of the sphenoid 
Mandibular nerve 
lesser petrosal nerve (usually) 
Accessory meningeal artery 
Emissary veins (from cavernous sinus to pterygoid plexus) 

Foramen spinosum: in the greater wing of the sphenoid 
Middle meningeal vessels 
Meningeal branch of the mandibular nerve 

Venous (emissary sphenoidal) foramen: in 40% of 
skulls, in the greater wing of the sphenoid medial to 
the foramen ovale 

Emissary vein (from the cavernous sinus to the pterygoid 
plexus) 

Petrosal (innominate) foramen: occasional, in the 
greater wing of the sphenoid, medial to the foramen 
spinosum 

l esser petrosal nerve (if not through fo ramen ovale) 

Foramen lacerum: between the sphenoid, apex of the 
petrous temporal and the basilar part of the occipital 

Internal carotid artery (entering from behind and 
emerging above) 

Greater petrosal nerve (entering from above and behind, 
and leaving anteriorly as nerve of pterygoid canal) 

Nerve of pterygoid canal (leaving through anterior wall) 
A meningeal branch of the ascending pharyngeal artery 
Emissary veins (from the cavernous sinus to the pterygoid 

plexus) 

Hiatus for the greater petrosal nerve: in the tegmen 
tympani of the petrous temporal, in front of the 
arcuate eminence 

Greater petrosal nerve 
Petrosal branch of the middle meningeal artery 

Hiatus for the lesser petrosal nerve: in the tegmen 
tympani of the petrous temporal, about 3 mm in front 
of the hiatus for the greater petrosal nerve 

Lesser petrosal nerve 

Skull foramina 

ANTERIOR CRANIAL FOSSA 

Foramina in the cribrifonn plate of the ethmoid 
Olfactory nerve filaments 
Anterior ethmoidal nerve and vessels 

Foramen caecum: between the frontal crest of the frontal 
bone and the ethmoid in front of the crista galti 

Emissary vein (between nose and superior sagittal sinus) 

POSTERIOR CRANIAL FOSSA 
Internal acoustic meatus: in the posterior surface of the 

petrous temporal 
Facial nerve 
Vestibulocochlear nerve 
Labyrinthine artery 

Aqueduct of the vestibule: in the petrous temporal 
about 1 cm behind the internal acoustic meatus 

Endolymphatic duct and sac 
A branch from the meningeal branch of the occipital 

artery 
A vein (from the labyrinth and vestibule to the sigmoid 

sinus) 

Jugular foramen: between the jugular fossa of the 
petrous temporal and the occipital bone 

Glossopharyngeal, vagus and accessory nerves 
Meningeal branches of the vagus nerve 
Inferior petrosal sinus 
Internal jugular vein 
A meningeal branch of the occipital artery 

Hypoglossal canal: in the occipital bone above the 
anterior part of the condyle 

Hypoglossal nerve and its (recurrent) meningeal branch 
A meningeal branch of the ascending pharyngeal artery 
Emissary vein (from the basilar plexus to the internal 

jugular vein) 

Condylar canal : occasional, from the lower part of the 
sigmoid groove in the lateral part of the occipital bone 
to the condylar fossa on the external surface of the 
occipital bone behind the condyle 

Emissary vein (from the sigmoid sinus to occipital veins) 
A meningeal branch of the occipital artery 

Mastoid foramen: in the petrous temporal near the 
posterior margin of the lower part of the sigmoid 
groove, passing backwards to open behind the mastoid 
process 

Emissary vein (from the sigmoid sinus to occipital veins) 
A meningeal branch of the occipital artery 

Foramen magnum: in the occipital bone 
Apical ligament of the odontoid process of the axis 
Tectorial membrane 
Medulla oblongata and meninges (including first 

digitations of denticulate ligament) 
Spinal parts of the accessory nerves 
Meningeal branches of upper cervical nerves 
Vertebral arteries 
Anterior spinal artery 
Posterior spinal arteries 
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Skull foramina 
IN THE BASE OF THE SKULL EXTERNALLY 

Foramen lacerum 
Forame n ova le 
Forame n spinosum 
Jugular fo rame n 
Hypoglossal canal 
Condylar canal 
Mastoid fora men 
Fo rame n magnum 

see INSIDE THE SKUll 

Inferior orbital fissure - see IN THE ORBIT 

lateral incisive foramen: opens into the incisive fossa, 
in the midline at the front of the hard palate 

Nasopa latine nerve 
Greater palatine vessels 

Greater palatine foramen: between the maxilla and the 
palatine bone at the lateral border of the hard palate 
behind the palatomaxillary fissure 

Greater palatine nerve and vessels 

lesser palatine foramina: two or three, in the inferior 
and medial aspects of the pyramidal process of the 
palatine bone 

lesser palatine nerves and vessels 

Palatovagina l canal: between lower surface of the 
vaginal process of the root of the medial pterygoid 
plate and the upper surface of the sphenoidal process 
of the palatine bone 

Pharyngeal branch of the pterygopalatine ganglion 
Pharyngeal branch of the maxillary artery 

Vomerovaginal canal: occasional, medial to the 
palatovaginal canal, between the upper surface of the 
vaginal process of the root of the medial pterygoid 
plate and the lower surface of the ala of the vomer 

Pharyngeal branch of the sphenopalatine artery 

Petrosquamous fissure: between the squamous temporal 
and the tegmen tympani 

Petrosquamous vein 

Petrotympanic fissure: between the tympanic part of the 
temporal bone and the tegmen tympani 

Chorda tympani 
Anterior ligament of the malleus 
Anterior tympanic branch of the maxillary artery 

Coc.hlear canaliculus: in the petrous temporal, at the 
apex of a notch in front of the medial part of the 
jugular fossa 

Perilymphatic duct 
Emissary vein (from the cochlea to the internal jugular 

vein or inferior petrosal sinus) 

Carotid canal: in the inferior surface of the petrous 
temporal 

Internal carotid artery 
Internal carotid (sympathetic) plexus 
Internal carotid venous pl exus (from the cavernous sinus 

to the internal jugular vein) 

Tympanic canaliculus: in the inferior surface of the 
petrous temporal, on the ridge of bone between the 
carotid canal and the jugular fossa 

Tympanic branch of the glossopharyngeal nerve 
Inferior tympanic branch of the ascending pharyngeal 

artery 

Mastoid canaliculus: in the inferior surface of the petrous 
temporal, on the lateral wall of the jugular fossa 

Auricular branch of the vagus nerve 

Stylomastoid foramen: between the styloid and mastoid 
processes of the temporal bone 

Facial nerve 
Stylomastoid branch of the posterior auricular artery 



... . --

IN THE ORBIT 

Superior orbital fissu re 
Opt ic canal 

} see INSIDE THE SKULL 

Frontal notch or foramen: in the supra-orbital margin of 
the frontal bone one f ingerbreadth from the midline 

Supratrochlear nerve and vessels 

Supra-orbital notch or foramen: in the supra-orbital 
margin of the f rontal bone two fingerbreadths from 
the midline 

Supra-orbital nerve and vessels 

Anterior ethmoidal foramen: in the medial wall of the 
orbit between the orbital part of the frontal bone and 
the ethmoid labyrinth 

Anterior ethmoidal nerve and vessels 

Posterior ethmoidal foramen: occasional, 1-2 cm behind 
the anterior ethmoidal foramen 

Posterior ethmoidal nerve and vessels 

Zygomatico--orbital foramen: in the orbital surface of 
the zygomatic bone 

Zygomatic branch of the maxillary nerve 

Nasolacrimal canal: at the front, lower, medial corner of 
the orbit formed by the lacrimal bone and maxilla 

Nasolacrimal duct 

Inferior orbital fissure: towards the back of the orbit, 
between the maxil la and the greater wing of the 
sphenoid 

Maxillary nerve 
Zygomatic nerve 
Orbital branches of the pterygopalatine ganglion 
Infra-orbital vessels 
Inferior ophthalmic vei ns 

Infra-orbital canal : in the orbital surface of the maxilla 
Infra-orbital nerve and vessels 

Skull foramina 

MISCELLANEOUS 

Infra-orbital foramen: the anterior opening of the infra· 
orbital canal, in the maxilla below the infra-orbital 
margin 

Infra-orbital nerve and vessels 

Mental foramen: on the outer surface of the body of the 
mandible below the second premolar tooth or slightly 
more anteriorly 

Mental nerve and vessels 

Mandibular foramen: on the inner surface of the ramus 
of the mandible, overlapped anteriorly and medially by 
the lingula 

Inferior alveolar nerve and vessels 

Formina in the infratemporal (posterior) surface of 
the maxilla 

Posterior superior alveolar nerves and vessels 

pterygornaxillary fissure: between the lateral pterygoid 
plate and the infratemporal (posterior) surface of the 
maxilla, and continuous above with the posterior end 
of the inferior orbital fissure 

Maxillary artery (entering pterygopalatine fossa) 
Maxillary nerve (entering inferior orbital fissure) 
Sphenopalatine veins 

Sphenopalatine foramen: at the upper end of the 
perpendicular plate of the palatine between its orbital 
and sphenoidal processes and (above) the body of the 
sphenoid; in the medial wall of the pterygopalatine 
fossa (viewed laterally through the pterygomaxillary 
fissure) and lateral wall of the nasal cavity (viewed 
medially) 

Nasopalatine and posterior superior nasal nerves 
Sphenopalatine vessels 

Foramina in the perpendicular plate of the palatine 
Posterior inferior nasal nerves 

pterygoid canal: at the root of the pterygoid process of 
the sphenoid in line with the medial pterygoid plate, 
leading from the anterior wall of the foramen lacerum 
to the posterior wall of the pterygopalatine fossa (and 
only clearly seen in a disarticulated sphenoid) 

Nerve of the pterygoid canal 
Artery of the pterygoid canal 

Musculotubular canal: at the lateral side of the apex of 
the petrous temporal, at the junction of the petrous 
and squamous parts, and divided by a bony septum 
into upper and lower semicanals 

Tensor tympani (upper semicanal) 
Auditory tube (lower semicanal) 

Parietal foramen: in the parietal bone near the 
posterosuperior (occipital) angle 

Emissary vein (from the superior sagittal sinus to the scalp) 
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Index 

Page numbers refer to items in notes;,5 
well as illustrations. 

A 

Accommodation reflex 135 
Aaomion of scapula 87 
Adam's apple 91,106.108,171,173 
Age changes 34-35 
Air cells, ethmoidal 39, 63, 130, 133, 135, 

149,238,24' 
anterior 142 
apertures 29 
middle '42 
posterior 137 

aperture 142 
extension 137 

roof of 37,63 
Air cells, mastoid 165,167, 183,241 
AI, 

nasal 119 
sphenoid bone 40 

Anaesthesia, dental 248-259 
infiltration 248,252-253 
regional nerve block 248 

Angle(s) 
of clavicle 87 
frontal 51 
lateral 43 

of mouth 119 
of mandible 12,27,91,100, 119,122, 

235,241 
fracture 32,33 

mastoid 51 
medial (inner canthus) 129 
occipital 51 
of parietal bone 25, 27 
sphenoidal 51 

Antihelbt 165 
Antitragus 165 
Antrum 165 
Aperture(s) 

of ethmoidal air cells 29, 142 
laryngeal nerve 173 
nasal (choana) 53, 73 

posterior 17,27,1 41, 150,159 
sinus(es) 

maxillary 142,147,1 49 
sphenoidal 40, 142, 147 

of superior cerebral vein 179 
Apex 

arytenoid cartilage 171 
dens of axis 79 
petrosal sinus 49 
petrous part of temporal bone 25,65, 

67, 187 

Aponeurosis 
epicranial 93,121,181 
levator palpebrae superioris 129 
palatine 159 

Apparatus, lacrimal 128-131 
Aqueduct 

midbrain 179, 184,210,229 
of vestibule 25, 269 

external opening 49 
Arachnoid granulations 15,181,183,201, 

203,210 
depression 14 

Arachnoid mater 181 ,182-183,201,203, 
210,229,231 

filaments 179 
overlying mamillary bodies 215 

Arch(es) 
of atlas 

anterior 77,141,179,194,199,235, 
241 

posterior 77,83, 179, 184, 194, 199, 
229,231,235 

of cricoid carti lage 91, 108, 110, 150, 
161, 171, 173, 175 

dorsal scapular 115 
palatoglossal 153 
palatopharyngeal 153 
superciliary 2,37 
of vertebra 81 

anterior 79 
zygomatic 8, 9, 17, 20, 119, 121, 122, 

167,238 
Area(s) 

auditory 207 
motor 207 
sen'lOry 207 
subcallosal 213 
submandibular 102 
vestibular 229 
visual 207,223 

Arteriogram(s) 
carotid 242-243 
vertebral 244-245 

Artery(ies) 
alveolar 

inferior 125,157,159 
posterior superior 125 

aorta 265 
auricular, posterior 157, 161 
axillary 93 
basilar 137,149,179,187,189,194,197, 

210,215,217,224,244 
brachiocephalic 110, 113, 115 
callosomarginal 213 
carotid 266-267 

bifurcation 91 
branches 266-267 
cavernous part 237 

cervical part 237 
common 91, 100, 106, 108, 109, 110, 

113, 115, 163, 173 
external 100,106,107, 108,110,157, 

159, 229 
internal 100,106,108,1 10, l IS, 125, 

133,135, 149, 157, 159, 163,167, 
169,184,187, 189, 193,215,217, 
229, 237 

petrous part 237 
cerebellar 

anterior inferior 217 
posterior 193 
posterior inferior 215,217,229,244 
superior 137, 179, 187, 193, 217, 244 

cerebral 213 
anterior 179,184,213,217,242 
branches 193,213,217,242,244 
middle 184,187,193,209,2 17,242 
posterior 137, 179, 184, 187,213,217, 

244 
cervical 

ascending 108,110,113,115 
superficial 104, 105, 106, 108, 109, 

110, 113, 115 
choroidal. anterior 217 
communicating 

anterior 184,213,217 
posterior 217 

ethmoidal 133 
facial 91,93, 100, 106, 107, 108, 109, 

119,121,125,129,153,157,159,161 
transverse 121 

frontal 213 
frontobasal 

lateral 208,217 
medial 213 

infra-orbital 130, 135 
labial 93, 121 
labyrinthine 167,193,215,217,229 
lacrimal 133, 137 
laryngeal 

inferior 161, 173 
superior 100, 106,107, 108, 159, 173 

lingual 100,106,107,108,125,153,159, 
161 , 173 

deep 153 
maxillary 125,157,159,161,167,237 

branches 127 
meningeal 

accessory 125 
anterior branch 237 
frontal branch 181,193,201,241 
middle 125, 159, 161 , 181 ,187, 189, 

193,201,237,241 
parietal branch 181,193,201,241 
posterior 163,237 

mental 119 



Artery(ies) (cont'd) 
nasal, dorsal 129 

Index 

occipital 104, lOS, 115, 121, 125, 157, 
159,161,231,237 

ophthalmic 133, 135,131, 184, 187, 189, 
194, 191, 199,242 

palatine, ascending 125,153,161,163 
paracentral 213 
parietal 208 
pericallosal 213 
pharyngeal 

ascending 115, 125, 161 , 163 
meningeal branch 115 

precuneal 213 
radiwlar 231 
retinal 137 
sphenopalatine 142, 159 
spinal 

anterior 217 
posterior 229,231 

subclavian 110, 113,265 
branches 265 
groove 84 
left 115 
right 115 

sublingual 153 
submental 106,108 
sulcus 208 
suprahyoid 100,106,173 
supra-orbital 119,129,1]3,135 
suprascapular 105, 106, 108, 109, 110, 

113,115 
supratrochlear 119 
suprascapular 104 
temporal 

anterior 208 
branches 181,237 
deep 125 
groove 49 
intermediate 208 
posterior 208 
superficial 93, 119, 121 , 161, 181,231 

thoracic 110, 113, 115 
thoracodorsal 93 
thyroid 

branches 110, 113 
inferior 106, 108,109, 110, 111,113, 

115, 161. 113 
oesophageal trunk 115 
superior 100,106,'01,'08,' 10,'1', 

159,163, 113 
vertebral 111 , 113, 115, 151, 119, 184, 

189,215,217,229,231,244 
groove 11 
left 187 

see a/so Individual vessels 
Arytenoid cartilage 

lateral crico- 171, 175 
oblique 171,175 
posterior crico- 171 , 175 
superior thyro- 175 
thyro- 171 , 175 
transverse 171 , 175 

Atlas 77, 169 
arch 

anterior 141,119,194,199,235,241 
posterior 119,184, 194, 199,229,231, 

m 
lateral mass 151,159,229 

inferior articular surface 235 
posterior tubercule 231 
transverse ligaments 179,231 
transverse process 115, 157, 161 , 229, 

231 

Auditory cortel( 207 
Auditory tube 169 

cartilaginous part 19, 159, 161 , 165 
groove 40, 67 
opening 141 ,150, 165, 167, 194,191, ,,, 
semicanal 49, 165, 167 

Auricle muscles 260 
Axis 18-79 

bifid spinous process 235 
body 19, ISO, 179, 235 
densof 77,79, 83, 141 , 150, 151, 159, 

179, 184, 194, 199,235,238 
lamina 231 
spinous process 23 1,235 
superior articular surface 231, 235 

B 

8and, tendinous 173 
Basal ganglia 222-225 
Bore 

of brain 214-219 
of mandible 31 
of nasal concha 142 
of skull 16-25,62-71 
styloid process 159 
tongue 235 

8asilar plexus 189 
Basisphenoid 65 
Blood supply to head 96 
Body(ies) 

of axis 79, 179, 235 
of carotid 163 
of caudate nucleus 221,223,224 
of clavicle 87 
of corpus callosum 210 
of fornix 210,221,223,224 
of hyoid bone 91,100,108,157,161, 

171, 173, 115, 235 
of incus 165,167 
lateral geniculate 217,2 19 
of malleus 161 
mamillary 119,210,219 

arachnoid mater overlying 215 
of mandible 2,9, 12,31,100,108,109 
medial geniculate 219 
pineal 119,194, 197, 199,210,221,223, 

226 
of rib 84, B9 
of sphenoid bone 29,40,41,65,67 
of sternum 93 
of vertebrae 80 

thoracic 83 
Bone(s) 

of nasal cavity 28-29 
of orbits 28-29 
of skull 30-51 

articulations 52-71 
paired 3 
sutural 12, 13 
unpaired 3 

see a/so individual bones 
Brachial plexus 110 

nerves 264 
upper trunk 91, 104, 106, 108, 113, 115 

Brain 116-231,200-229,210-2 11 
base 214-219 
lobes 130,207,215 
ventricles 221 
see also Cerebral hemisphere(s); specific 

regions 

Brainstem 201, 210-2 11 , 212-213, 226-229 
in coronal section 224-225 
see also individual regions/nuclei 

Bregma 9, 14 
Buccal fat pad 93,100,121,151 
Bulb 221 

jugular 165 
olfactory 184,189,193, 194,191,215, 

219 
Bulla, ethmoidal 29,39, 142 
Bursa 171 

L-___ c 

Calcar 221 
Calcification 235,238 
Calvaria 3 
Canal(s) 

carotid 16,11,19,49,61, 165,161,210 
condylar 17,43,269 
for facial nerve 165 
hypoglossal 17,19,25,21,43,184,231 , 

269 
incisive 27,29,45, 149 
infra-orbital 45,271 

of maxilla 130 
projection 141 

musculotubular 271 
nasal 46 
nasolacrimal 29,57,60-61,271 
optic 19,27,29, 40, 147, 189,269 
palatine 

greater 142 
lesser 46 

palatovaginal 17,71,270 
pterygoid 40, 147,271 
semicircular 165 

anterior 165, 169 
lateral 165 
posterior 165, 167 

vomerovaginal 17, 11,210 
Canaliculus 

cochlear 49, 269 
lacrimal 129, 130, 131 
mastoid 49, 210 
tympanic 49, 210 

Capsule 
atlanta-occipital joint 19 

Capsule(s) 
acromioclavicular joint 89 
atlanta-occipital joint 19 
eltternal 223, 224 
extreme 223, 224 
internal 222-223, 224 
joint of head 84 
lateral atlanto-axial joint 229 
sternoclavicular joint 89, 108, 110 
sternocleidomastoid joint 84 
temporomandibular joint 19,35, 125 

Cartilage 
alar 141 
arytenoid 171, 175 
auricular 169 
corniculate 171 , 175 
costal 84, 89 
cricoid 113 

arch 91,108,110,150,161,171,173, 
175 

calcification 235 
lamina 150,161,171,175 

cuneiform 171,115 
epiglottic 150 



of external acoustic meatus 165 
laryngeal 170-171 
nasal 141 
of pina 121 
septal 73,141 
thyroid 

articular surface 171 
calcification 235 
inferior horn 171,173,175 
lamina 150,159, 163,171, 173,175 
superior horn 161, 171, 175 
tubercule 171 

Carunde, lacrimal 129 
(avity{ies) 

cranial 3,176-231,194-197 
paramedian sagittal section 178-179 

glenoid 87 
middle ear 167 

tympanic 165 
nasal see Nasal cavity 
oral 150-163 
orbital 3 

see also Orbit(s) 
skull 3,28-29 

Cells, air see Air cells, ethmoidal; Air cells, 
mastoid 

Cerebellum 137, 149, 179. 187. 194. 197. 
199. 203, 210, 226-229 

folia 203. 226 
hemispheres 183,202-203,207,226 
tonsils 179.215,226 
vermis 221,226 

Cerebral corte)( 
auditory 207 
blood supply 208-209 
motor 207 
sensory 207 
visual 207.223 

Cerebral hemisphere(s) 201.202-203, 
206-209,212-2 13 

arachnoid mater 179, 183 
bulb 223 
calcar 223 
capsules 

e)(ternal 223, 224 
e)(treme 223. 224 
internal 222-223, 224 

coronal sections 224-225 
corona radiata 223, 224 
forceps major 223 
forceps minor 223 
frontal pole 223 
interior 220-221,224-225 
medial surface 179.194,197,213 

vessels overlying 210 
pia mater 181 
transverse sectIons 222 
vessels 183 

Children 21 
Choroid 

of eye 137 
ple)(us 179,224,229 

of body 221 
of inferior horn 217,219.221.223.224 

Circle of Willis 217 
Cistern(a) 

cerebellomedullary 179,194,210 
ara<:hnoid mater 203 

interpeduncular 210 
Claustrum 223. 224 
Clavicle 86-89,91.93,94,99. 104. 108 

acromial end 87 
features 87 
sternal end 87.89 

Clivus 25,27.150,194,197,199 
Cochlea 49, 165, 167, 169 
Colliculus 

facial 229 
inferior 179,184.197.210.221.229 
superior 179,210,221 

Commissure, anterior 210 
Computed tomography (en 25 
Concha 

auricular 165 
crests 45. 46 
maxilla 29.46 
nasal see Nasal concha 
sphenoidal 40 

Condyle(s) 31 
atlanto-occipital 43 
canals 17.43.269 
mandible 8,9,31.157 

fetal 73 
occipital 17.20.27,165,169 

Conjunctiva 129 
Conus elasticus 171,17],175 
Cord, spinal see Spinal cord 
Cornea 137 
Corpuscallosum 179.194,197. 199,224 

body 210 
genu 210,223 
rostrum 210,221 
splenium 210,219,223 
tapetum 221,223 

Cranial nerves see under Nerve(s) 
Cranium 3 

cavity 176-231 
vault 3,14-15,179,180-181,183,194 

Crest(s) 
conchal 29, 45, 46 
ethmoidal 45, 46 
frontal 14,25,37 
infratemporal 17 
lacrimal 2. 9, 29, 45 
nasal 27.45,46,141 
occipital 

external 17,43 
internal 25, 43 

sphenoid bone 40 
Crista galti 25,27,29,39,63,133, 141 ,149, 

179. 184, 197, 238 
ala 39 
attached to fal)( cerebri 189, 193 

Crus 
of antihelll! 165 
of forni)( 221,223 
of heli)( 165 

Culmen 229 
Cuneus 213 
Cymba conchae 165 

Declive 229 

D 

Densofa)(is 77,79,83,141, ISO, 157, 159, 
179, 184, 194, 199,235,238 

Dental anaesthesia see Anaesthesia, dental 
Diaphragma sellae 137. 187, 189 
Diencephalon 201 
Dipl~ 14,15,25 
Duct(s) 

cochlea 164 
frontonasal 29, 142 
lacrimal 130 
lymphatic 113, 264 
nasolacrimal 129, 130, 131 . 142, 149 

Index 

parotid 93,119,121,125,157,161 
submandibular 125, 153, 157, 159 
thorKic 106,108,109,113.115,264 

Dura mater 179. 181. 184-187, 186-187, 
201.229.231 

E 

Ear 164-169 
componenU 164-165 
external 165 
internal 165,166--169 
middle 165, 167, 169, 187 
tragus 119 

Elderly 35 
Elevation 

levator 141 
over molar tooth 147 
tubal 141 

Eminence 
arcuate 25,49. 165 
canine 45 
collateral 221 
conchal 165 
medial 229 
scaphoid 165 
triangular 165 

Endolymph 167 
Epiglottis 173, 174, 175 

muscles ISO, 153, 157, 159, 161 , 175,235 
Ethmoidal labyrinth 59, 63 
Ethmoid bone 5,9, 1" 26, 38-39 

cribriform plate 27,29,63.133.141, 
lS7, 197 

ethmoidal bulla 59 
orbital 9, 29, 55, 57 
perpendicular plate 27, 141 
uncinate process 29,59, 142 

Eustachian tube 165 
Eye(s) 128--129. 137, 197 

anterior chamber 137 
cornea 137 
iris 129 
lacrimal apparatus 128--131 
lateral angle 129 
lens 137 
orbits 132-137 
pupil 129, 137 
see also Orbit(s) 

Eyelids 129, 137 

F 

Face 116--137 
dissection 120-127 
fr.K1ures 6-7 
skeleton 52-53 
surface markings 118--127 

Facet. articular 77,83,84 
Falx cerebelli 179 

calcification 238 
Fal)((erebri 141 , 179, 184,187,189,193 
Fascia 

cervical 94, 99 
davipectoral 104 
pharyngobasilar 125, 161. 163 
prevertebral 99 
temporalis 121 ,122 

'" buccal pad 93,100,121,157 
o rbital pad 129, 133 



Fenestra cochleariform 165 
Fenestra vestibuli 165 
Fetal skull 72-73 
Fibres 

commissure 210 

Index 

corpus callosum see Corpus callosum 
corticonuclear 224, 229 
corticospinal 224, 229 
levator palpebrae superioris 129 
see also Nerve(s) 

Fimbria 221,223 
Fissure(s) 

choroid 221,224 
dorsolateral 226 
longitudinal 203 
orbital 

inferior 2,17,19,29,54,135,271 
ophthalmic nerve entering 187 
superior 2, 19,24,25, 29, 40, 147,238, 

'69 
petrosquamous 17,25, 49,270 
petrotympanic 17, 49,270 
prepyramidal 229 
primary 226, 229 
pterygomallillary 20,21,69,161,271 
sec:ondary 229 
squamotympanic 17,20,49 
tympanomastoid 20, 49 

Flocculus 207,215,219,226 
Floor 

acoustic meatus 167 
fourth ventricle 229 
of mouth 152-157 
of nasal cavity 58--59 
of orbit 56-57 

Fold(s) 
aryepiglottic 150, 159,175 
glosso-epiglottic 153 
salpingopalatal 141 
salpingopharyngeal 141 
sublingual 151 
vestibular 1 SO, 175 
vocal (vocal cord) 150 

Folia 203, 226 
vermis 229 

Fontanelles 73 
Foramenlforamina 

caecum 25,27,37,153,269 
ethmoidal 29, 37, 271 
frontal 37,271 
infra-orbital 2, 3, 19, 29, 45, 119, 27 1 
interventricular 210,221,223 
intervertebral 81,230,231,235 
Jugular 16,17,19,25,27,65,67,169, 

184, 192,229,269 
lacerum 16, 17, 19,25,65,67, 147, 167, 

187,269 
lateral incisive 270 
magnum 17,19,25,43,184,192,194, 

197, 199,229,269 
anterior margin 27,1 4 1, 150 
posterior margin 27,179 

mandibular 2,9,19,27,31,271 
mastoid 17,49,165,269 

emissary 25 
mental 2,3,9, 19,31, 119, 271 
ovale 16,17,19,20,25,40,147,187, 

189,269 
palatine 17,270 
parietal 12, 14, 51, 271 
petrosal 24, 25, 269 

~ _ .' ,--.. , ' ~ . l' 
j' - , " ' "i' • - ~~,--.~. ~-:-

rotundum 19,24,25,40, 147, 187,238, 
'.9 

skull 269-271 
sphenopalatine 19,20,21,29,59, 142. 

147,159,27 1 
spinosum 16,17, 19,25,40,1 47,187, 

189,269 
stylomastoid 16, ' 7, 19,49, 165,270 

feta l 73 
supra-orbital 2,3,19,29,37,271 
transverse 

of atlas 77 
process of vertebra 79 

vascular 83 
venous 24, 25, 269 
vertebral 45,77,79,81,83 
zygomaticofacial 9, 5 1 
zygomatico-orbital 135,271 
zygomaticotemporal 17,51 

Forebrain (prosencephalon) 20 1 
Fornix 

anterior column 22 1,223 
body 179, 210, 22 1, 223, 224 
conjunctival 137 
crus 221,223 

Fossa(e) 
canine 45 
cerebral 43 
condylar 43 
cranial 188-193,192- 193 

anterior 25,62--63, 149, 183, 189, 192, 
197,241,269 

dura mater 149,165,197 
lateral part 125 
middle 25,64-65, 183, 192, 269 
posterior 25,64-65, 189, 192, 269 

digast ric 3 1 
incisive 17,45 
infraclavicular 9 1 
infratemporal 124, 125 
intrajugular 49 
lacrimal gland 31 
lacrimal sac 29, 57 
mandibular 17,20,49 
pituitary 25,27,40,141,241 
pterygopalatine 68--69,125,167 
scaphoid 17,40,165 
subarcuate 49 
sublingual 31 
submandibular 31 
supraspinous of scapula 87 
triangular 165 

Fovea 
pterygoid 31 
trochlea 37 

Fracture(s) 
facial 6-7 
guardsman 33 
mandible angle 32, 33 
zygomatic body 123 

Frontal bone 2,5,9, 1" 14,26,36-37, 37, 
197 

fetal 73 
nasal 37,53 
orbital 25,27,29,37,54,55,63,130 
squamous 27,37 
supra-orbital margin 53 
temporal surface 37 
zygomatic process 53 

Frontal operculum 207 
Frontoparietal operculum 207 

G 

Ganglion/ganglia 
basal nuclei 222-225 
cervical 113,115,157,163 
ciliary 134, 135, 187 
dorsal root 157,231 
genicular 187 
otic 159 
pterygopalatine 142,159 
submandibular 125,159 
trigeminal 125,133,159,187,193 
vagal 115, 163 

Geniculate bodies 218--219 
Gillies approach 123 
Gingiva 150 
Glabella 2,37, 119 
Gland(s) 

labial 157 
lacrimal 37, 129, 130, 133, 135, 137 
molar 161 
palatal 150, 159 
parathyroid 110, 111 
parotid see Parotid glands 
pituitary 133,141,150,179,184,193, 

194, 191, 199, 210, 211 
sebaceous 155 
sublingual 153, 156, 157 
submandibular 91,94,99,100,122,153, 

156,157,159,161 
thymus 113 
thyroid see ThyrOid gland 

Glenoid cavity 87 
Globus pallidus 223, 224 
Granulations, arachnoid 14, 15,181,183, 

203,210 
Groove(s) 

alar of nose 119 
auditory tube 40, 67 
carotid 25,40, 147 
deltopectoral 93 
ethmoidal 25, 39, 45 
infra-orbital 29, 45 
lacrimal 29, 45, 57 
median 229 
meningeal vessels 25,27,49,5' 
mylohyoid 27,31 
nasopalatine nerveivessels 40 
occipital 17,49 
palatine 17, 45 

greater 45, 46 
palatovaginal canal 71 
petrosal nerve 25,49, 189 
petrosal sinus 

inferior 25, 27, 43, 49, 65 
superior 25,27,49 

petrosquamous sinus 49 
prechiasmatic 25,40, 184, 187 
pterygoid hamulus 40 
sagittal sinus 25, 43,51 
sigmOid sinus 25,27,43,49,51 
spinal nerve 80, 231 
subclavian 84 
subclavius muscle 87 
temporal artery 49 
transverse antihelicine 165 
transverse sinus 25,27,43 
vertebral artery 77 
vomerovaginal canal 71 

Guardsman fracture 33 



Gums 150 
Gyrus/gyri 

angular 208 
clngulate 213 
cortical pattern 203 
dentate 213 
frontal 203,207,213 

pars triangularis 207 
lingual 213 
occipitotemporal 213 
parahippocampal 213, 224 
paraterminal 213 
postcentral 203, 207 
precentral 203, 207 
rectus 213,215 
temporal 207 

H 

Hamulus 
lacrimal 45, 57 
pterygoid 17,20,27,40 

Head 92- 93 
blood supply 96 
of caudate nucleus 221,223 
lymphatic system 102- 103 
of malleus 165, 167 
of mandible 31,119,169,241 
muscles 260,26' 
of rib 84,89 
ofstapes 167 
venous drainage 96 
see also Skull 

Heerfordt's syndrome 154 
HeliK 165 
Hemispheres 

cerebellar 183,202-203,207,226 
cerebral see Cerebral hemisphere(s) 

Herpes zoster 121 
Hiatus 

maxillary 29. 45. 59 
petrosal nerve 

greater 25, 49 
lesser 25, 49 

semilunar 29, '42 
Hindbrain (rhombencephalon) 201 
Hippocampus 221,224 
Hormones. pituitary 2" 
Hyoid bone 106,125,170-'71 

body 91,100,108,150,153,157.161. 
171,173,175,235 

greater horn 91, 100, 106, 153, 157, 159, 
161 , 171, 175 

tip 163, 173, 235 
lesser horn 171, 173 
vallecula 157 

Hypophysis cerebri 211 
Hypothalamus 179,210 

Impression{s) 
alar ligament 77 
costoclavicular ligament 87 
trigeminal 25,49, 187 

Incus 165,167,169 
Infection 102 
Infundibulum 210,211 

draining 130 

Insula 207,223,224 
Interthalamic adhesion 210,223 
Intervertebral disc 23' 
Iris 129 
Isthmus, thyroid gland 91,100, 106,108, 

110,113,150 

J 

Joint(s) 
acromioclavicular 87, 89, 93 
arytenocorniculate 175 
atlanto-axial 231 

lateral 83,229.235 
median 79 

atlanto-occipital 19,43,229,231 
costotransverse 84 
costovertebral 85 
crico-arytenoid 175 
cricothyroid 173,175 
head of rib 84 
incudomallear 165 
incudostapedial 165. 167 
manubriosternal 84 
sternoclavicular 87,91,93 

capsule 89, 108, 110 
disc of 113 

sternocleidomastoid 84 
temporomandibular 122, 124 

articular disc 125 
capsule 19.35. 125 
head of mandible 125 
intra-articular disc '59, 167 
lateral ligament 122 
radiography 127 

vertebral 231 
zygapophyseal 83,231,235 

Jugum 25,40,63 
Junction{s) 

of pons 137 
sclerocorneal , 29 

Labyrinth 
ethmoidal 59, 63 
osseous 167 

L~=-

Lacrimal apparatus 128-131 
Lacrimal bone 2, 5,9, 11 ,29, 45,61, 130 

crest 2, 9, 29, 57 
fossa for lacrimal sac 2, 9, 29 
grooves 29,57,61 
hamulus 57 
nasal 61 
orbital 55, 57 

Lambda, skull 9, 12,14 
Lamella, intertubercular 81 

of vertebra SO, 83 
Lamina 

aKis 231 
cervical vertebrae 229 
cricoid cartilage 150,161, '71, 175 
lateral 165 
medial 165 
osseous spiral 167 
terminalis 210 
thyroid cartilage 150,159,163, 171.173, 

175 
vertebral 79, 80, 83, 229 

Index 

Larynx 150,151 ,170-175 
aryepiglottiC fold 150 
muscles 261 
posterior wall , 53 
prominence, (Adam's apple) 9 1, 106, 

108,171.173 
ventricle of 150 
vestibule 235 

Le Fort facial fractures 6-7 
Lens 137 
Leptomeninges 

arachnoid mater see Arachnoid mater 
pia mater 181 
see also Meninges 

ligament(s) 
alar 179,231 

impression 77 
apical 179 
conoid 89 
coraco-acromial 89 
coracoclavicular 89 
costoclavicular 84,87,89 
costotransverse 84 
cricothyroid 171,173 
cricotracheal 161,173,175 
cruciform 179,231 
denticulate 229, 231 
hyoepiglottic 171 
hyo-epiglottic 175 
lateral check 137 
longitudinal 

anterior 115 
posterior 231 

nuchae 23' 
palpebral, medial 4, 10, , 19, 129 
petrosphenoidal 133, 187 
sphenomandibular 35 
stylohyoid 125,153,157,159,161, 171 
stylomandibular 35 
temporomandibular joint 122 
thyro-epiglottic 171, 175 
transverse of atlas 179, 231 
trapezoid 89 
vocal 171,175 

line(s) 
mylohyoid of mandible 27,31 
nuchal 

inferior 12, 17,43 
superior 12,17,43 
supreme 12, 43 

oblique 19,31, 171 
temporal 

inferior 9,37, 51, 122 
superior 9,37,51,122 

trapezoid 85 
lingula 27,31,40,229 
Lip 150 
Lobe(s) 

frontal 130,207,215 
occipital 207 
parietal 207 
temporal 207,215 
thyroid gland 108, 110, 113, 163, 173 

lobule(s) 165 
central 229 
paracentral 213 
parietal 207 

lung 110 
lymphatic system 264 

ducts 113, 264 
head and neck 102-103 

Lymph nodes 264 



lymph nodes (conrd) 
alCiI1ary 93 
cervical 121 
jugulodigastric 100, 104 
lower deep cervical 113 

lymph trunk 113 

M 

Index 

Magnetic resonance imaging (MRI) 210, 
223,225 

Malleus 165,167,169 
Mandible 2,3,5,9,1 1,13,26,30-35,156, 

19' 
age changes 34-35 
angle 12,27,31,91, 100,119,122,235, 

241 
base 31 
body 2,9,12,31,100,108,109,150 

lower border 94 
mylohyoid line 157 

condylar process 8,9,31,73,157 
coronoid process 8,9,31,122,238 
edentulous 153,157 
fetal 73 
fracture 32, 33 
head 31,119,169,241 
lower border 99, 119 
mental foramen 2, 9 
mental protuberance 2, 9 
mucoperiosteum 125, 161 
muscte attachments 34-35 
mylohyoid line 27 
neck 31, 122 
orbital part 55 
ramus 2,8,9,12,31,122,157,159 

Manubrium of sternum 85,87, 110 
jugular notch 89, 150 

Margin(s) of foramen magnum 27 
fetal 73 
frontal 40,51 
infra-orbital 2,29,45,53,73, 119, 238 
lambdoid 43 
mastoid 43 
maMiliary 51 
occipital 49, 51 
orbital of zygomatic bone 51,53 
parietal 37,40,49 
sagittal 51 
sphenoidal 49, 51 
squamous 40, 51 
supra-orbital 2,29,37,53,73, 119, 238 
temporal 51 
of tentorium cerebelU, attached 187 
zygomatic 40 

Mastoid (posterolateral) fontanelle 73 
MalCilla 2,5,9, 11 ,2 1,26,29,44-45, 54, 

130 
alveolar process 27,53,130,147,149,157 
anterior surface 45 
conchal crest 29, 59, 61 
ethmoidal crest 59 
fetal 73 
fracture 29 
frontal process 2,9,29,53,56,57,59, 

61. 141 
hiatus 59 
infra-orbital canal 130 
infra-orbital groove 56 
infra-orbital margin 53,54 
infratemporal surface 17,20,45,69,125 
internal surface 45 
lacrimal crest 57,61 

lacrimal groove 56,57,59,61 
lateral surface 45 
medial wall 29 
nasal 27,45,53,141 
orbital 45,54,55,56,57, 130 
palatine process 17,29,59, 130, 149 
tuberosity 20, 69 
zygomatic process 17,53,56 

Meatus 
acoustic 

antitragohelicine 165 
cartilage 165 
external 8,9, 17,20,49, 165, 167, 169, 

183,241 
floor 167 
internal 19,25,27,49, 167, 169, 184, 

229, 269 
nasal 

drainage into 143 
inferior 29,45, 130, 141, 142 
middle 29,45,130,141,142 
superior 29, 141 
supreme 141 

Medulla oblongata 179,184,207,210, 
215,217,229 

pyramid 219,224,226 
Membrane(s) 

atlanto-occipital 
anterior 179 
dura mater 179 
posterior 179,231 

basilar 167 
cricovotal 173, 175 
mucous membrane overlying 175 
mucous, of mouth 122, 153 
quadrangular 171,175 
suprapleural of rib 84 
tectorial 179, 231 
thyrohyoid 106,108,173,175 
tympanic 165, 167, 169 

Meningeal vessels 180-181, 181 
groove 49 

Meninges 180-181, 182-183,200-201 
Mesencephalon see Midbrain 
Midbrain 179,184,194,197,199,201,210 

aqueduct 179,184,210,229 
tectum 229 
tegmentum 229 

Middle ear 165, 167, 169, 187 
Modiolus 119, 167 
Motor corteM 207 
Motor neurone palsy 121 
Mouth 150-163 

adja<ent structures 158-159 
floor 152- 157 
muscles 260 
roof 156--157 
vestibule 130, ISO, 153, 157, 159 

Muscleb) 92-93,260-261,261 
ansa cervicalis 100,106,107,108,161 
ansa subclavia 110, 113 
aryepiglottic 175 
arytenoid, transverse 150 
biceps 93 
buccinator 4,10, 11,35,125,153,157, 

159, 161 
chondroglossus 171 
conrtrictor of pharynM 

inferior 106, lOS, 159, 161 , 163, 171, 
m 

middle 153,159,161, 163,171, 173 
superior 19,35,125, 157,159, 161 ,163 

corrugator supercilii 4, 10 
cricothyroid 106,108, 110,161, 171,173, 

175 

deltoid 89,91,93, 104 
depressor anguli oris 4, 10, 35, 93, 121 

attachment 5 
septi 4, 10 

depressor labii inferioris 4, 10,35,93, 
121 

depressorsupercilii 93,121,129 
digastric 

anterior belly 35, 100, 108 
posterior belly 19,100,104,106, 108, 

115,122,157,159 
sling 173 
tendon 125,159,173 

dorsum sellae 25,27,40,65, 137, 179 
e picranial aponeurosis 93, 121, 181 
epiglottis 150, 153, 157,159,161, 173, 

175,235 
extraocular 132, 133 
facial 120 
genioglossus 35,150,153,157,171 
geniohyoid 35,150,153,157,159,161, 

171 
nerve to 161 

hyoglossus 100,106,108,125, 153,157, 
159,161, 171 , 173 

infrahyoid 260 
intercortal of rib 84 
latissimus dorsi 93 
levator lOS 
levator angUli oris 10, 121, 129 

attachment 5 
tabU superioris 4,10,93,12 1,129 
labii superioris alaeque nasi 4, 10, 93, 

121, 129 
levator palpebrae superioris 129, 130, 

133, 135, 137 
aponeurosis 129 

levator scapulae 89,99, 104, 106, 115 
levatorveli palatini 19,125, 159, 161 , 

163 
lOngissimus capitis 19, 231 
longus capitis 19, 115, 159, 161 , 179,229 
longus colli 115 
mandible, attachmenu 34-35 
masseter 4, 10, 19,35,91,93, 100, 108, 

121,122,157,159 
anterior border 119 
middle layer 122 
superficial layer 122 

mentalis 4,10,35,93,121 
mylohyoid 35, 100, 108, 125, 150, 153, 

157,161,171 
nerve to 159 

nasalis 4, 10, 93, 121 , 129 
ne<k 260,261 
oblique of eye 

inferior 129, 130, 135, 137 
superior 133, 135 

obliquus capitis 231 
occipitofrontalis 

frontal belly 93,121,129,181 
occipital belly 10,19,104,121,1 81, 

231 
omohyoid 171 

inferior belly 89,91,104,106 
superior belly 100,106,108, 161 , 173 

orbicularis oculi 4, 10,93,12 1,130 
attachment 5, 11 
orbital part 129 
palpebral part 129 

orbicularis oris 121 
palatoglossus 161 
palatopharyngeus 19,159,161,171 
pectoralis major 89,91,93, 104, 108 

clavicular part 93 



pectoralis minor 93 
platySma 4,10,35,93,94-97,121, 150 
prevertebral 93, 115 
procerus 4, 10, 93, 121, 129 
pterygoid 

hamulus 159 
lateral (upper head) 19,35,125,159 
medial (deep head) 19,35, 122, 125, 

153,157,159,163 
medial (superficial head) 19 

pterygomandibular raphe 35, 161 
rectus capitis 

anterior 19 
latera lis 19, l I S, 229 
posterior major 19,231 
posterior minor 19,231 

rectus, of eye 
inferior 130, 133, 137 
lateral 130, 135, 137 
medial 130, 133, 135, 137 
nerves to 135 
superior 130, 133, 135, 137 

risorius 93, 121 
salpingopharyngeus 161 
scalenus anterior 84, 104, 106, 108, 109, 

110, I l " 113, 115, 161, 229 
scalenus medius 84, 104, 106, 108, 110, 

115 
scapula 86-89,261 
semispinalis capitis 19,104,231 
semispinalis cervicis 231 
serratus anterior 84, 93 
splenius capitis 19,99, 104, 231 
sternocleidomastoid 10, 19, 84, 89, 91, 

93,94,99, 100, 104, 106, 108, 115, 
121,122,157 

attachment 11 
clavicular head 91, 100, 104 
left. and related structures 99 
sternal head 91, 100, 104 

sternohyoid 84,89, 100, 106, 108, 161, 
171, 173 

sternothyroid 84,100,106,108,161, 
171,173 

styloglossus 19,125,153,157,159, 161 
stylohyoid 19,100,106,108,125,153, 

157, 159,161,171 
stylopharyngeus 19, 157,159,163,171 
subclavius 84,87,89,93 
suboccipital 261 
suprahyoid 260 
supraspinatus 89 
temporalis 4,10,11,35,122,125,1 67, 

16' 
fascia 121, 122 

temporoparietalis 93, 121 
tensor tympani 169 

semicanal 49, 165, 167 
tendon of 165,167,169 

tensor veil palatinl 19, 125, 159, 161 , 
163 

thyro-epiglottic 171, 175 
thyrohyoid 100,106,108,125,159,161, 

171, 173 
membrane 100,159,161,171 

trapezius 19,89,91,94,99, 104 
trunk 26 1 
upper limb 261 
uvulae 19,150,159,161 

vermis 226, 229 
vertebral 260 
zygomaticus major 4, 10, 93, 121 , 129, 

130 
zygomaticus minor 4,10,93,121,129, 

130 

N 

Nasal aperture (choana) 53 
anterior, fetal 73 
posterior 17,27,141, ISO, 159 

Nasal bone 2,5,9,1 1,26,27,29,45,53, 141 
orbital part 55 

Nasal cavity 2,28--29,58-61,141-143, 149 
agger nasi 141 
atrium 141 
fetal 73 
fibrofatty tissue 141 
floor 58--59 
lateral wall 28, 29, 58-59 
maKiliary hiatus 60-61 
nasolacrimal canal 60-61 
right roof 58--59 
roof 130, 149 
vestibule 141 
walls 142- 143 

Nasal concha 
inferior 2,5,17,26,29,47,58,130,141, 

142, 144,146,149,165,194,1 97,238 
anterior end 59 
ethmoidal process 29, 59 
features 47 
lacrimal process 29,59,61 
maKi liary process 61 
posterior end 59 

middle 17,26,29,39,58,130, 141 , 142, 
144, 146, 149, 194, 197 

superior 17,26,29,39, 58,141,142, '49, 
194,197 

supreme 141,142 
Nasal septum (vomer) 2, 17, 27, 41, 119, 

130,141 , 149,150, 159,161,238 
ala 71 
coronal section 148--149 
features 41 
fetal 73 
nerves 148--149,149 
orbital 129 
posterior border 71 
transverse sectiOn 148-149 

Nasal spine 
anterior 2 
posterior 17 

Nasion 2 
Nasopharynx 140 
Neck 90-115 

dissection 172 
deep 106-115 
superficial 94-105 

lymphatic system 102- 103 
of malleus 167 
of mandible 31,122 
muscles 260, 261 
nerves 94-97 
radiographs 236-237 
of rib 84,89 
root of 111, 113 
triangles 101 

left anterior 101 -103 
left posterior 105 

veins 94-97 
Nerve(s) 261-264 

abducent 133,135,149,184,187, 189, 
195, 197,199,215,219,262 

accessory 91,94,99, 100, 104, lOS, 106, 
107, 115,157,161,163, 169, 195,263 

cranial 184, 187, 189, 193, 194, 199, 
215,217,219,229 

spinal 157,184,187,189,193, 199, 
217,219,229 

alveolar 
block 248-249,254-255 
Inferior 125, 157,159, 187 
superior 125, 187 

auricular, great 94,99, 100, 104, 106, 
121, 157 

auriculotemporal 119,121,125,159,187 
roots 125,161 

blocks 248-251,254-259 
brachial plexus 264 
buccal 125,187 

block 25D-251 
carotid 115 
cervical 99,229,231 

dorsal ramus 231 
dorsal roots 229 
plexus 264 
transverse 94,99, 100, 104 
ventral rami 106,108,110,115,161, 

229, 231 
ventral rootlets 229 

chorda tympani 125,159,161,165, 167, 
187 

ciliary 135 
cranial 157, 184-187, 194-199,229, 

262-263 
branches 262- 263 
dorsal root 157,229 
functions 195 
numbering 219 
ventral root 157 
see iJlsa specific nerves 

ethmoidal 39 
anterior 133,135,142,149 
posterior 39 

facial 120,165, 167,169, 184,187,189, 
193,194,199,215,217,219,229,262 

branches 93,100,106,121,129,157, 
190 

canal 165 
function 195 
motor root 219 
sensory root 219 

frontal 125, 133, 135 
glossopharyngeal 115,125,157,159, 

161,163,169,193 
function 195 
pharyngeal branch 163 
roots 184, 187, 189,194,199,215, 

217,219,229 
hypoglossal 91, 100, 106, 107, 108, 125, 

153, 157, 159, 161 , 163, 173, 187, 
189,231,263 

branches 190 
function 195 
rootlets 219 
roots 184, 199 
vena comitans 106,108,153,159 

incisive 258--259 
inferior dental (ION) 32 
infra-orbital 119, 129, 130, 135, 149, 187 
infratrochlear 133, 135 
lacrimal 133,135, 137 
laryngeal 

aperture 173 
elCternal 100, 106, 107, 108, 110, Il" 

161 , 163,173 
internal 91,100,106,108,159,161, 

163, 173, 175 
recurrent 108,113,115,161,173,175 
superior 161 

lingual 35,125,153,157,159,161,187 
block 248-249 

mandibular 125,159,161,187,189,193 
masseteric 125 



Index 

Nerve(s) (cant'd) 
maxillary 125,135,159,187,193 
median 93 
mental 11 9 

block 258-259 
mylohyoid 27,108 
nasociliary 133, 135, 137 
nasopalatine 40, 149 

block 256-257 
occipital 

9reater 104,121,231 
lesser 99, 104, 106, 121 
thi rd 104 

oculomotor 125,133,135,137,169, 179, 
184, 187,189,193,194, 197, 199, 
215,217,219,262 

function 195 
inferior branch 135 
superior branch 133, 135 

olfactory 262 
filaments 141,1 42, 149,197 
function 195 

ophthalmic 125,133, 187, 193 
optic 125, 133,135,137,184,187, 189, 

193, 194,197, 199,2 15,217,219,262 
dural sheath 133, 135, 137 
function 195 

palatine, greater 142, 159 
block 256-257 

pectoral 93 
petrosal 25, 49,189 

greate r 25, 49, 125,159, 187, 189,193 
hiatus 25,49,269 
lesser 25,49, 187, 189, 193 

phrenic 104, 106, 107, 108, 109, 110, 
113, 11 5 

scapular, dorsal 104, 106 
spinal SO, 230, 231 

dorsal rootlets 179,231 
ventral rootlets 179,231 

stylopharyngeus 125, 161 
supraclavicular 99, 104 
supra-orbital 119,129,133,135 

branches 181 
suprascap1.llar 104, lOS, 106 
supratrochlear 119,133,135 
temporal 125 
thoracodorsal 93 
trigeminal 125,133, 149, 169, 184, 187, 

189,192-193, 193, 194,1 97, 199, 
215,217,219,262 

branches 190 
function 195 

trochlear 13], US, 137, 184, 187, 189, 
193, 194,197,199,215,217,2 19, 
229, 262 

function 195 
va9us 108,109,110,113, l IS, 157, 159, 

161 ,163,169, 193,229,263 
accessory 184, 187,189,215,217,2 19, 

220 
branches 190 
function 195 
inferior ganglion 16] 
pharyngeal branch 163 
roots 194 
superior laryngeal branch 163 

vestibulo-cochlear 167,169, 184, 187, 
189,193,194, 195,199,215,217, 
219, 229, 263 

zygomatic 135 
zygomaticotemporal 121 

Nerve block 248-251,254-259 
Nerve root(s) 

auriculotempora l 125, 161 
dorsal 157,179,229,231 
dorsal root ganglia 157,231 
facial nerve 219 
glossopharyngeal ne rve 184, 187, 189, 

194, 199,215,217,219,229 
hypoglossal nerve 184, 199, 219 
spinal 179,231 
vagus nerve 194 
ventral 157,179,229,231 

Nervous intermedius 193 
Nodule 229 
Nose 119, 140-149 

see also entries beginning nasal 
Notch(es) 

cerebellar 226 
clavicular of rib 84 
coronoid 31 
costal cartilage of rib 84 
ethmoidal 37,63 
frontal 2, 29, 37, 119,269 
inte rt ragic 165 
jugular 43,91,93 

of manubrium of sternum 87,89 
of rib 84 

mandibular 31 
manoid 17,49 
nasal 45 

of maxilla 53 
parietal 49 
pre-occipital 207 
pterygoid 40 
sphenopalatine 46 
supra-orbital 119,269 
terminal 165 
thyroid 17 ' 
vertebral SO, 83 

Nucleuslnuclei 
basal 222-225 
caudate 

body 221, 223, 224 
head 22 1,223 
tail 223,224 

dentate 229 
Edinger-Westphal 1]5 
lentiform 

globus pallidus 223, 224 
putamen 223, 224 

red 224 
subtha lamic 224 

Obex 229 
Occipital bone 9, 11, 12, 13, 14,25,26,27, 

42-43 
basilar part 43,65,67,23 1 
fetal 73 
jugular notch 65, 67 
lateral part 43,65,67 
mastoid margin 65,67 
sigmoid sinus groove 65 
squamous part 43, 65 

Occiput 13, 27 
Oesophagus 108,1 15, 150,171,173 
Ol factory tract 184, 189,1 93,194, 197, 

199,215,217,219 
Olive(5) 219,226 
Optic canal 2 
Optic chiasma 179, 194, 197,199,210,215, 

217,219 
Optic radiation 221,223 

Optic tract 217,219 
Ora serrata 137 
Orbit(s) 2,28-29,54-57,116-137, 128-129, 

132-137 
aperture 53 
fat pads 129, 133 
floor 56-57 
medial wall 56-57 
muscles 261 
posterior part 125 
roof 54-55 
subarachnoid space 135 
walls 54-57 
wings 54 
see also Eye(s) 

Ossicles 165, 167, 169 
Ossification, skull 3 
Oval window 165 

p 

Palate 150-163 
hard 27,130,141,150, 15],157,159, 

194,197,241 
muscles 151,261 
soft 141, ISO, 151. 153, 157, 159, 161, 194 

Palatine bone 26,46,47 
anterior end 46 
crests 27,29,59, 141 
horizontal plate 29, 59, 71 
lateral surface 46 
maxillary process 59,61 
medial surface 46 
nasal 27,71,141 
orbital 29, 46, 55, 56, 59, 69 
perpendicular plate 29,59,61. 69, 71 
posterior end 46 
pyramidal process 17,20,46,47,56,69, 

71 
sphenoidal process 56, 69, 71 

PapiUa(e) 
fungiform 153 
lacrimal 129, 130, 131 
sublingual 157 
vallate 153 

Parathyroid glands 110, 111 
Parietal bone 5,9, 11 , 12, 13,1 4,26,27, 

50-51 
feta l 73 
mastoid (postero-inferior) angle 25,27 

Parotid glands 91,93,94,99, 100, 104, 
108,120,156,157,159,169 

accessory 121,157 
deep part 121 
ducts emerging from 119 
superficial part 121 

Pectoralis major 84 
Pedicle of vertebra 79,80,8] 
Peduncle 

cerebellar 
inferior 229 
middle 19],217,219,226,229 
superior 229 

cerebral 217,219,224 
Pellucidum 221,223,224 
Pericranium 181 
Perilymph 167 
Periosteum 129 
Peripheral nervous system 201 
Pes hippocampi 221 
Pharyngeal recess 150 
Pharyngeal tonsil 150 



Pharynx 151 , 160-163, 172- 173 
external 160-161 
internal 160-161 
laryngeal part 1 SO 
ligaments 151 
muscles 151,261 
nasal part 150,157, 159,194,199,241 
oral part 150,153,194,235,241 
posterior 153,162-163. 173, 179 

Philtrum 119 
Pia mater 181 
Pineal body 194,197,199,210,223,226 
Piriform 53 
Pit, suprameatal 49 
Pituitary gland 133,141,150,179,184, 

193. 194, 197, 199, 210, 211 
Pituitary stalk 137 
Plate(s) 

aibriform of ethmoid bone 25, 27, 29, 
39,63,133,141 

horizontal of palatine bone 17,29,46 
orbital of ethmoid bone 29, 39 
perpendicular 

of ethmoid bone 27,39, 141 
of palatine bone 29,46,47 

pterygoid 21 
lateral 17,20,27, 40, 125, 161 
medial 17,20,27,29, 40 

Pleura of rib 84 
Plexus 

basilar 189 
brachial 91,104,106,110,113,115 
choroid 179,217,2 19,221 ,223,224,229 
sympathetic 187 
vertebral venous 229 

Plica semilunaris 129 
Pole(s) 

frontal 203,207,215 
occipital 203,207,215 
temporal 207,215 

Pons 149, 179, 184, 187, 194, 197, 199, 207, 
210,215,217,219,224,226,229 

Ponticulus 165 
Precuneus 213 
Process(es) 

alveolar of maxilla 27,45,53, 130, 147, 
149, 157 

articular 79, 80, 83, 235 
inferior 80, 83, 235 

bifid spinous 
of axis 235 
of vertebra 79, 80 

ciliary 137 
clinoid 

anterior 25,27,40,184,187,189,241 
posterior 25,40,187,189,241 

condylar 9,31, 157 
rei! a/so Condyte(s) 

coracoid of scapula 87 
coronoid 9,31,238 
descending of lacrimal bone 29, 45 
ethmoidal 29, 46 
frontal 51 

of maxilla 9,29,45,53,141 
of zygomatic bone 53 

intrajugular 49 
jugular 43 
lacrimal of inferior nasal concha 29, 46 
lenticular of incus 167 
malleus 167 
mandibular 9, 157, 238 
mastoid 2,8,9,12,17,20,27,49,91, 

115,169,241 
maxillary of inferior concha 46,47 

muscular of arytenoid cartilage 171 , 175 
nasal 53 
orbital of palatine bone 29, 46 
palatine of maxilla 17,29, 45,59, 130, ,., 
pterygoid 40 
pyramidal of palatine bone 17,20, 46, 

47,56,69,71 
septal of nasal cartilage 141 
sphenoidal 46 
spinous 81 

of axis 83,231,235 
of cervical vertebra 229, 23 1 
of vertebra 83, 235 

styloid 9,17,20,49,122,125,161,165, ,., 
base 159 
sheath 9, 17,20,49,165 

temporal 51 
transverse 

anterior tubercule 83,231 
of atlas 115,157,161,229,231 
costal facet 83 
foramen of 80 
intertubercular lamella 83 
intervertebral foramen 83 
posterior tubercle 83, 231 
of rib 84 
of vertebra 77,79,80,83,91,235 

trochleariform (cochleariform) 165, 167 
uncinate of ethmoid bone 29,39, 142 
vaginal 40,71 
of vertebra 79,80 
vocal 171 , 175 
zygomatic 37,45,49 

of frontal bone 53 
of maxilla 17,53 

Prominence, laryngeal (Adam's apple) 91, 
106, 108, 171, 173 

Promontory 165,167 
Prosencephalon (forebrain) 201 
Protuberance 

mental 27,31 
of mandible 2, 9 

occipital 
external 8,9,12,17,27,43,179,183 
internal 25, 27, 43 

Pterion 27 
Pulse, carotid 91 
Pulvinar 219 
Punctum, lacrimal 129,130,131 
Pupil(s) 129, 137 
Pyramid 167 

medulla oblongata 219,224,226 
palatine processes 17,20, 46,47 
palatine processes 56,69,71 
vermis 229 

R 

Radiograph(s) 232-247 
dural venous sinuses 246-247 
neck 236-237 
skull 238-241 
teeth 22 
temporomandibular joint (TMJ) 127 
vertebral column 234-235 
zygomatic complex fracture 29 

Ramus/rami 207 
cervical nerves 106,108,110,115,161, 

229, 231 
mandible 2,8,9, 12,31,122,157,159 

ventral 80 
Raphe 

palatal 157 
pharyngeal 19,161,163 
pterygomandibular 125, 159 

Recess(es) 
epitympanic 165 
infundibular 210 
lateral 229 
optic 210 
pharyngeal 141 
pineal 210 
piriform 159,161,175 
sphene-ethmoidal 29,59,141,142 
suprapineal 210 

Reflexes, light 135 
Retina 137 
Rhombencephalon (hindbrain) 201 
Rib(s) 84, 110 

body 84, 89 
features 85 
head 84, 89 
neck 84,89 
tubercule 89 

Rima of glottis 153 
Ring 

common tendinous 133 
tracheal 150, 173, 175 
tympanic 73 

Root(s) 
ne<k 111,113 
nerve see Nerve root(s) 

Rostrum 70,71 
sphenoid bone 40 

Round window 165 
Rowe's elevator 123 

5 

Sac,laaimal 119, 130, 131 
fossa 2, 9, 29, 57 
upper utremity 129 

Salivary glands 156-157 
Scala tympani 167 
Scala vestibuli 167 
Scalp 181,183 

muscles 260 
Sclera 129,137 
Sebaceous glands 155 
5emicanals 49,165,167 
Sensory cortex 207 
Septum 

cartilage 73,141 
nasal see Nasal septum (vomer) 
pellucidum 179,2 10 
subarachnoid 150 

Sheath(s) 
optic 133, 135, 137 
styloid process 9, 17,20, 49, 16S 

Shoulder 92- 93 
bones 86-89 

Sinus(es) 
basilar 149, 179 
carotid 106, 107. 163 
cavernous 137, 149, 167, 187, 189 
confluence of 246 
drainage 143 
dural venous 268 

radiographs 246-247 
ethmoidal 144- 14S, 146 
frontal 14, 2S, 27, 29, 37, 130, 141, 142, 

144- 145,149,189, 194,197,238,241 
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Sinus(es) (cont'd) 
miudllary 45,130, 144,146-147, 167, 

187,238,241 
aperture 142, 147, 149 

paranasal 140-149,144-149,238-239 
petrosal 

apex 49 
groove 25, 27, 43, 4~ 65 
inferior 25,27,43,49,65, 189 
superior 25,27,49,184,187, 189 

petrosquamous 49 
sagittal 

groove 14, 15,25, 43,51 
inferior 179, 184, 187,246 
superior 14,15,25,43,51,179,183, 

184, 194,201,246 
sigmoid 167,189,229,246 

dura mater 165 
groove 25,27,43,49,51 

sphenoidal 27,29,125,137,141,142, 
144, 146-147,149,150,159,161, 
167, 179,194,197,199,241 

aperture 40, 147 
bristle in aperture 142 
lett 184 
Into spheno-ethmoidal recess 29 

sphenoparietal 184,187,189 
straight 179, 184, 187, 189, 246 
transverse 183, 189, 194,246 

groove 25,27,43 
Skull 1- 73 

asterion 9 

"'~ anterior cranial fossa 62~3 
external surface 16-19,66-67 
infratemporal region 20-23 
internal surface 24-25 
middle cranial fossa 64-65 
muscle attachments 18-19 
posterior cranial fossa 64-65 
posterior part 66-67 
right posterior nasal aperture 70--71 
right pterygopalatine fossa 68-69 
teeth see Toothlteeth 

bone articulations 52-71 
bones 30--51 

articulations 52-71 
paired 3 
sutural 12, 13 
unpaired 3 
see also individual bones 

cavities 3, 28-29 
children 21 
fetal 72-73 
inion 9 
interior 26-27 
lambda 9, 12, 14 
nasion 9 
occiput 13, 27 
ossification 3 
pterion 9 
radiographs 238-241 
tables 14,25 
vault 3, 14-15,179,180--181 , 183,194 

Space(s) 
extradural 231 
subarachnoid 181,231 

spinal 150,179 
sphenoidal (anterolateral) fontanelle 73 
Sphenoid bone 2,5,9, II, 17,26,40-41, 

54 
ala 40 
body 29,40,41,54,65,67 
crest 40 

foramen ovale 65, 67 
foramen rotundum 54 
foramen spinosum 65, 67 
frontal process 54 
greater wing 9,25,29,40,41,54,65,67, 

238 
cerebral surface 40 
fetal 73 
infratemporal surface 40 
maxillary surface 40 
orbital surface 40, 54 
spine 40 
temporal surface 40, 69 

grooves 71 
jugum 63, 184, 187, 197 
lesser wing 25, 29, 40, 54, 63, 65, 238 

posterior margin 184, 187, 189 
optic canal 54 
orbital part 55 
posterior border 40 
pterygoid plate 

lateral 69,71 
medial 71 

pterygoid process 54, 69 
rostrum 40 
spine 67,115 
squamous margin 67 
superior orbital fissure 54 
zygomatic margin 54 

Spinal cord (spinal medulla) 150, 179, 194, 
199,228-229,230,231 

see also Vertebraelvertebral column 
Spinels) 

of helix 165 
mental 31 
nasal 37 

anterior 9,27,45,53 
of maxilla 53 

palatine 17, 45 
of scapula 87 
of sphenoid bone 20 
suprameatal 49 

Stalk, pituitary 179,187,189,210,215, 
217,219 

Stapedius 167 
Stapes 167, 169 
Sternum 85 

articular surface 87 
body 93 
manubrium of 85,87,89,110,150 

Subcallosal area 213 
Submandibular area 102 
Substance 

anterior perforated 219 
posterior perforated 210,219 

Substantia nigra 224 
Sulcu'5lsulci 

arterial 208 
calcarine 213 
central 203,207,213 
cingulate 213 
ci rcular 207 
collateral 213, 224 
corpuscallosal 213 
cortical pattern 203 
frontal 203, 207 
intraparietal 207 
lateral 207 
lunate 207 
occipital 207 
parieto-occipital 203,207,213 
postcentral 207 
precentral 207 
rhinal 213 

subparietal 213 
temporal 207 
terminalis 153 

Suture(s) 
coronal 9,14,15,26,181,241 
fetal 73 
frontal (metopic) 37, 181 
frontomaxillary 29,141 
frontonasal 2, 141 
frontozygomatic 2, 9, 29, 238 
lambdoid 9,12,13, 14,26,238 
nasomaxillary 141 
occipitomastoid 9, 12, 25, 65, 67 
palatine 17 
parietomastoid 9, 12 
petre-occipital 65, 67 
sagittal 12, 14,15,181,238 
sphenofrontal 9 
sphenosquamosal 9, 65, 67 
squamosal 9, 26 
zygomaticomaxillary 2, 17,29 

Swallowing 161 
Sympathetic plexus 187 
Symphysis menti 73 
Synchondrosis 

sphene-occipital 65, 67 
sphenopetrosal 65, 67 

T 

Tail of caudate nucleus 223,224 
Tail of helix 165 
Tapetum 22 1,223 
Taste 195 
Teeth see Toothlteeth 
Tegmen tympani 17,25,49, 165,169 
Tela choroidea 229 
Telencephalon 201 
Temporal bone 5,9, II, 12, 13, 17,26, ..... , 

ascan 25 
fetal 73 
orbital part 55 
petrous part 25, 125, 238 

anterior surface 49 
apex 25,65,67, 187 
attachments 184 
inferior surface 49 
jugular notch 67 
occipital margin 67 
posterior surface 49 
sigmoid sinus groove 65 

squamous part 9,25,27,65 
cerebral surface 49 
sphenoidal margin 67 
temporal surface 49 

tympanic part 9,20,49, 115, 165 
Temporal operculum 207 
Tendinous band 173 
Tendon(s) 

digastric 108, 125, 173 
oblique 129, 130, 135 
oesophageal 175 
oesophagus 171 
omohyoid 106, 107 
rectus 137 
superior oblique muscle of eye 135, 137 
superior rectus muscle 137 
temporalis 122 
tensor tympani 165,167,169 

Tentorium cerebelli 137, 179, 184, 187, 
189,194,197,199 



attached margin 137, 184, 187, 189 
free margin 137, 184, 187, 189, 197 
straight sinus 189 

Thalamus 179,221,223,224 
Thoracic inlet 88-89 
Thoracic skeleton, upper 88-89 
Thoracic vertebrae 82-33 
Thorax 84 
Thyroid gland 109. 111. 113 

great vessels 107. 109 
isthmus 91. 100, 106, lOS, 110, 113, 

ISO 
later<ll'obe 108.110.163,173 
lobes 113 
nerves 107 
pyramidal lobe 108 

Tongue 152-155,194 
base 235 
deep diuectlon 152 
deeply fissured 154 
dorsum 130 

postsulcal part 150, 153,161 
presulcal part 150, 153 

erythema migrans 154 
frenulum 157 
muscles 151,261 
white spots 155 

Tonsil(s) 153, 159 
cerebellar 179,219,226 
pharyngeal 141 

Toothlteeth 20-23 
canine 20,21 
deciduous 21 

elevations over 73 
eruption decades 23 

development 22 
eruption decades 23 
extraction 22 

anaesthesia 248-259 
incisors 20,21,150 
molars 20.21,157 

carious cavity 22 
elevation 147 
unerupted 31 

premolars 20 
radiography 22 

Trachea 91,106, lOS, 11 0, 111, 115, 150, 
161. 173, 175,235,237 

Tract(s) 
olfactory 184. 189,193,194.197,199, 

215,2 17,219 
optic 219,224 

Tragus 165 
Triangle(s) 

hypoglossal 229 
neck 101-103,105 
suprameatal 9 
vaginal 229 

Trigone 
collateral 221 
olfactory 219 

Trochlea 129, 133, 135 
Trunk 

jugular lymphatic 110, 115 
linguofacial lOS 
mediastinal lymphatic 113, 115 
muscles 261 
subclavian lymphatic 113 
sympathetic lOS, 113, 115. 161.163 
thyrocervical 106, 108, 109, 110, 113, 

115 
Tuber cinereum 210 
Tubercle(s) 

articular 17,20,49 

-'l~'--- --- - . ~-.---." .:; ~-~-- ' - - -----0- .--_ '-' ~ -=-.<.i.lI.._~~.i1~ 
of atlas 

anterior 77 
posterior 77, 231 

auricular 165 
carotid 83 
conoid 87 
cuneate 229 
gracile 229 
jugular 43 
marginal 2,51 
mental 31 
pharyngeal 17,20,43,161,163 
postglenoid 49, 165 
of rib 84,89 
scalene 84 
thyroid cartilage 

inferior 171 
superior 171 

of vertebra 
anterior 80, 83 
carotid 83 
posterior 80, 83 

Tuberculum sellae 25, 40 
Tuberosity(ies) 45 

feta l 73 
frontal 37 
maxilla 17,20 
parietal 12,14,15,51 

Uncus 213,215,219 
of vertebra 83 

Utricle 167 

u 

Uvula(e) 19, 150,159,161 
vermis 226, 229 

v 
Vallecula 150.153, 157,159,175,235 
Vault, cranial 3,14-15,179,180-181,183, 

194 
Vein(s) 96 

anastomotic 205. 246 
angular 129 
auricular, posterior 100, 104 
basal 179 
brachiocephalic 91,110, 11 1,113, 11 5 
cephalic 91.93, 104 
cerebral 204-205, 267 

aperture of superior 179 
great 179,189,210,221,246 
inferior 184,205 
internal 221 
superficial 205 
superficial middle 246 
superior 183,201,203.205,246 

cervical 
ascending 113, 115 
superficial 94, 99 

cranial. superficial 104 
emissary 267 
facial 100, 106, 108, 109, 119, 121, 129. 

237,267 
jugular 91.267 

anterior 91,94,99,100,237 
external 94,99, 100,104,121 
internal 104,106,107, 108, 109,110, 

111,113,115, 125,157,159,161, 
163,169, 173.229,237,246 

lingual 100,106,108,237 

major 267 
occipital 104, 121 
ophthalmic 133, 135, 137 
palatine, external 153 
pharyngeal 163 
retromandibular 100, 104, 157, 268 
subclavian 84,91 , 106. 107. 109. 110, 

111,113,115 
submental 100 
supraclavicular 94 
suprascapular 113 
thalamostriate 221,223,224 
thoracic. internal 110 
thyroid 

inferior 100, 106, 107. 108, 110. 111 , 
m 

middle 106,108,110,111,237 
superior 108, 110, 11 1, 237 

vertebral 11 0,111,113,1 15 
venous plexus 229 

Velum, medullary 229 
Venous drainage see Vein(s) 
Ventricle(s), cerebral 201,221 

founh 149,179,193,194,197,199,210, 
220 

choroid plexus 179.210.219,229 
floor 229 
lateral recess 229 

lateral 194,197,199 
anterior horn 221 
body 224 
choroid plexus 217,219, nl, 223, 

224 
inferior horn 223, 224 
posterior horn 221,223 

third 179, 184,210,223,224 
choroid plexus 179, 210,221 
tela choroidea 221 

Ventricle of larynx 175 
Vermis 226, 229 
VenebraeJvertebral column 76--83 

arteriograms 244-245 
cervical 74-115,80-81,230-231 

first 194,199 
second 199 
third 235 
founh 23 1,235 
fifth 23 1,235 
sixth 15Q, 229, 235 
seventh 89, 229, 235 
articulated 82-33 
bodies 80. 150,23 1,235 
inferior articular process 235 
pedicle 235 
spinous processes 229,231.235 

lamina 79, 80, 83, 229 
muscles 260,261 
radiographs 234-235 
suboccipital region 230-231 
thoracic 82-33 
vein from venous plexus 229 
see also Spinal cord (spinal medulla) 

Vessel(s) 
carotid 107 
infra-orbital 119 
jugular, internal 107 
middle meningeal groove 14,25, 27, 

51 
nasopalatine groove 40 
thoraco-acromial 93 
see also Artery(ies); Vein(s) 

Vestibular fold 153 
Vestibule 165, 175 

aqueduct 25,49,269 



Vestibule (cont'd) 
of mouth 130 
of nose 142 

Visual corteK 207 
Visual field loss 219 
Vitreous humour 130, 137 
Vo<al fold 91,153 
Vomeronasal organ 141 

Index 

Willis, drdeof 217 
Window 

oval 165 
round 165 

w __ _ 

Wing, sphenoid bone see under 5phenoid 
bone 

z 
Zygomatk bone 2, 5, 8, 9, II, 29, 5 I, 54, 238 

fetal 73 
frontal process 53, 56 
marginal tubercule 54 
orbital 53, 54, 55, 56, 130 
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