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Scalp and cranial nerve
anatomy 5 ls AKall bk m\\m\
: //—_—..Wv.vm. \\}

Dr. Hazem Madi

Jordanian and Arab Board of Neurosurgery
European Gaza hospital

© Eiaever: Drmta @t . Groy's Anatomy for Shaents - s, studentconidlcom
Snin e ani
Figure 8.1 Major companments of he head andneck.

each side is contained within one of the banes forming the floor of the cranial cavity. The extemal parts of the ears extend laterally

-

the eyes, They are cone-shaped chambers immediately inferior to the anterior aspect of the cranial cavity, and the apex of each cone I8
_82.358_-!.;oquoE.qu?nzwﬁsi?g?g&g%ngggilni!?%,
’ the orbits. They have walls, floors, and ceiings, which are predominantly

the upper parts of the respiratory tract and are
of bone and cartiiage. The anterior openings to the nasal cavilles are nares (nostrils), and the p

apertures). ot

Layers of the Scalp: 15 & 21

Boundaries & Layers
. o The first 3 layers are tightly held together, forming
cription: The scalp refers to the layers of skin e dderns) u:um_._n_m unit. This E..ﬁ _unnoﬂozamu efarred th as =
= the scalp proper and is the tissue torn away .\.W

aa " - .mun_ during serious “scalping” injuries. ' £ ..UE; TN i

undaries of the Scalp: K
+  Anteriorly: superciliory arches of the Frontal iy : '_ 7_

Bone Skdn (1%) e 1 ETRY THIWA! \::
' posterlorly; external occipital protuberance n__wnunz_a minsole hoinindlcer S SEechess .T ; — . — ld

and superior nuchal lines of occipital bone. Sl o ok e Bl wmﬂuﬁ >~ - ( A° S .

Laterally: inferiorly to the zygomatic arch. abundance of sebaceous ﬁnnap ﬂﬂf could b Teasss l.\»\ e =y

& Dense Connective tissue (2" e T oo
avers of the Scalp: [ .tnn.__:mﬁwN L_“ uwms nm” Ehwkmnnu“:_u_ aponeurosis. It Is W.WMW.. i \M..M A :m: ..uf””ﬂmmm.mm
- . richly vascularised and innervated. - i ok Lty

The scalp is a multilayered structure with O Clinical- The blood vessels within the layer are highly . ey

layers that can be defined by the word itself: adherent to the connective tissue. This renders them Bone P Loose tasue

§-skin , — D:nnngn =“u constrict fully If lacerated causing profuse , .

C—connectiva tissue (dense) y [ clinical- Inflammation due to subcutaneous

A—aponeurotic layer / hemorrhage causes much pain & swelling due to the

L—loose connective tissue i =3 % inelastic fibrous tissue. e
& = O Clinical- It rich blood supply ensures the vitality o, /. — hfw

.Guc. Thus, when a large area of scalp (previously \Y G _Wa L D&H&b _.V.V / A .
senarated) Is reolaced & stitched it will heol rovidly, E | # #
J 1\ 1

| g _aeacdhe X Aﬁw,m\.\@@\.\tﬁﬁ) e,

e M

e



Layers of the Scalp: 31

Aponeurotic layer (3%)

The deepest layer of the first 3 layers is the
-uo:n..aan layer, Firmly atta to the skin by
the ¢ enza connectiva tissue of the ~i layer, this
layer consists of the frontalis muscle connected to
the occipitalis muscle via an aponeurosis known as
the galea ap ica. The galea continues into
the temples, investing the auricular muscles, and
terminates by attaching to the mastoid processes

and the zygomatic arch, M.pﬂ M.POID/ 0%1\03

talis muscles move the uBS. i:::a
the forehead, and raise the eyebrows.

ion of the Occipitofrontalis muscles:

-

s Frontal belly- by temporal bronches of CN Vil
« Posterior belly- by posterior auriculor bronch

0 Clinical- if this sponevrosis is locerated in the
coronal plane the frontalis uionn.u.ia muscles
controct in opposite directions and may result in @

lorge gaping wound.
S.;vZQ A o ?f mwﬂ, Lﬁ,__...};, i
ﬂaywwé@x{? v o,q el ﬂ,ﬁpﬁvézf
\ (@poests

A/LV/P?Wr/Y.FFV

e

I./.rt Ll Lo

D&r\vﬂ.ﬁr& E—N\;r—b \r..hka s\u.wv_lv— i

Layers of the Scalp: 4% & 5"

Diptoss vein

Emisaary vein

%+ Loose connective tissue (4" v

A layer of loose connective tissue separates the
aponeurotic layer from the pericranium and facilitates
movement of the scalp proper over the calvaria, This
layer contains emissary veins.

0O Clinical- DANGER LAYER

— Inscalping Injuries, this Is the layer in which separatien
oocurs.

Infection can easlly spread In this layer. The emissary
veins are a conduft through which infections can enter
the cranial cavity because they have no valves,

Blunt trauma can result in hemorrhage In this layer. The
blood can spread forward Into the face because
occipitofrontalis muscle has no bony attachment
anteriorly; resulting in “black eyes”.

Clinical- “Caput succedaneum” refers to swelling, or
edemu, of an infant's scalp that appears as a lump or
bump on their head shortly ofter delivery. This condition
is harmless and Is due to pressure put on the infant's
head during delivery.
< Pericranium (5%)-

Is the umzomﬁcs over the external surface of the skull;

g

W ol bos 8
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Scalp Vasculature: Arterial Supply

Branches from the internal tid arte:

2 branches of the internal carotid artery
supply the anterior part of scalp

1) Supratrochlear arterles

2) mcu_.m.oqu_»m_ arterles

the anterior and superior aspects

& the scalp. They branch from 3uu€u
s e
inue throug t onto

the forehead in association. ol

Branches from the external carotid arte!
3 branches of the external carotid artery
supply the largest part of the scalp
Posterior auricular artery - supply an
area of the scalp posterior to the ear.

1)

2) Occipital artery- supply a lorge part
of the posterior aspect of the scalp.
3) Superficial temporal artery- supplies

almost the entire lateral aspect of

[ intema) carotid antery and it branches
the scalp.

[ Esternal carctid il 1 X
...a:?
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Scalp Vasculature: Venous Drainage

Blood from the scalp drains via the following veins:
* Supraorbital and supratrochlear veins: Drain into the facial

. in: Joins with the maxillary vein to form

the retromandibular veln in the parotid salivary gland. £

* Posterior auricular vein: Joins with the posterior division of the
retromandibular vein to form the external jugular vein.

>n&mo=m=<. scalp veins connect with diploic and emissary
veins:

(® Diploic veins:

skull and connect with the dural venous sinuses
veins.

® Emissary veins: Connect veins of the scalp and skull with the
dural venous sinuses.

Course in the diploe of the cranial bones of the
via emissary

AN

prhlelionats k&o.,op/? Lr}W.,_VNp
4 By )

- ma |

7 o

b

™l _.ML

Mo“y%w,%uu_ﬁ . Obiclive fﬁri(::r ¥4

. ﬁ__.ua . .
| G .mﬁk.mu,y
osetpad] T T

12,;}2 of

G5k m %u:’

Vﬁ! A\ _u\rrcE -
e, _\W.Inw_—./ L_Fln.l—b

\

Smd L0 ap)y o [re.

b e

W
R_,vn%ie

Emissary Veins{beiwen »&4

Description Emissary veins are valveless venous vessels that connect the extracranial and intracranial venous
systems. Their walls don’t have muscular tissues but are rather formed by endothellum.

ns;
: posses through the mastoid foramen and connects the occipital or posterior

sigmaold sinus,

in: passes through the parietal foramen, connecting the veins of the scalp with

sinus dirminishes in the third trimester of pregnancy)
: which connects the occipital vein with the confluence of sinuses via the occipital

ionally, it connects the accipital diploic vein with the occipitol vein,

2
superior sagittal sinus,
3 : traverses the hypoglossal canal and connects the internal jugular \M_ | PV
4. missary vein: that pusses through the posterior condylar canal and connects the velns of > —
the subocclpital triangle with the sigmoid sinus. p
L Emissary venous plexus of foramen ovale: connects the pterygoid plexus and the cavernous sinus. qu -
6. Emissary veins of foramen lacerum: connect the pharyngeal veins and pterygoid plexus with the covernous ”u. Y
sinus
7. i ius): connect the pharyngeal veins and pterygold plexus with “
& COVErnous sinus. - A
8.  Internal carotid venous plexus: acts as an emissary plexus connecting the Internal jugular vein with the 2
covernous sinus via the carotid canal,
9.  Petrosquamous sinus: as an emissary vein connecting the retromandibular vein ond transverse sinus . (This .Wu

protuberance,
Functions;

#» Connection of extracranial and int

# Equalization of intracranial venous pressure

O Clinical: The emissary veins are a potential pothway for the spread of infections from the extracronium to the
intracranial space which may lead to thrombosis putting life in danger

4l
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Scalp: Innervation
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Scalp: Innervat |

[

Trigeminal Nerve- supplies onterior to the eors 4
and the vertex |

= Supratrochlear nerve — branch of the ophtholmic
nerve .;e V1], which supplies the onte romedis

foreheux

- M.E_.E branch of the ophthalmic nerve

I F: which u§2§ P _nan portion of the Rﬁn aatios ST
betwaen [he o forehea: Tand = (CN v
- EEBP:EA&;S&? Wi , ,
muniliary perve [CN V2], this supplies the temple, (CN V) N2 — Frontalis m 7
— Auriculotemporal nerve — branch & .sq ::Ss?:?
nerve [€N V3] which supplies < gy Supmotial ,
Port 1o Bar ;nz -
. WE.E z.,._do. -supplies posterior to the ears ~ Corvies! s 7
Merves
and the vertex Supratrocninar
= Lesser occipital nerve ~ derived from the anterior Greator e |
romus (dlvioon) of C2 ond supplies the skin Saskin *
pastenior to the ear ! Art. to Eor
Py v |

=~ Greater occipital nerve - derived from the posterior  Lessr
romus (division) of €2 and supplies the skin of the ocomal n
accipital reglon. 5

- Great auricular nerve - derived from the anterior
rami af 2 and C3 and supplies the skin pasterior to
the ear and over the ongle of the mandible

=~ 3" occipital nerve ~ derived from the p
ramus of €3 and supplies the skin of the inferior
occipltal region.

Wl (Trigeminal)

Essantial ragional nerve blocks for the dermatologist
...Part 1 - Davies - 2014 - Clinical and Expenmental

Q}w.o@v@psb&rﬁ ) CWJ./ A E&ny 1_3;\

Awake craniotomy scalp block occipital neuralgia ﬁfﬁynj
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Fabd boindansst | Skeleton

Hair line superior _ "
ﬂ

\4
Auricles, lateral

| of face

Mandibular border
and chin, Inferior . | Skull

_ Frontal I‘I B, (cranium)
bone | , .

Maxilla Zygoma

4 bones
of the

face e #ADAM

Mandible

e w



Anterior View of Bony Landmarks on the Face

Glabella Frontal
bone
Supraorbital
margin

Zygomatic
bone

Maxilla

Genu of
mandible

a orbital

Arteries | X Supratrochlear
o.m *mnm & Dorsal nasal

Lacrimal

Branches of
ophthalamic

- : Angular
Arteries v . ¥ e
o.ﬁ _ﬁmnm ! d 1 Superior labial
' . o Inferior labial

Facial artery from
external carotid]

Branches of
facial

Supra orbital

>_1.nm—._mm ,, | : Supralr
o.m .mmom it ‘. | Dorsal nasal

Lacrimal

Branches of
maxillary




Arteries 1% (.
¥ Zygomaticorbital
of face

Transverse facial

Auricular

Branches of
superficial
temporal

4«.\%&0 o

e D A (724/2&9..

Anterior to »w,,rhmuﬂ
watershed  RYIo04

,\ |25V into ,
\ U”., | gl preauricular V??f o

i (i 53 nodes

(parotid)

Posterior

| _ L : toit drain
\ b 4 X ¥ into the
| . occipital
W and :
mastoid

nodes

line: drains L.A,;_F@m

Arteries
of face

Branches of
superficial
temporal
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MUSCLES OF THE FACE
Sphincters
Dilators

Expressors

m&krwwv;
MUSCLES OF THE FACE A

. ORBICULARIS ORIS
Sphincters

Encircling the mouth, it inserts into
nuscle and skin around the mouth.
This muscle closes the mouth and

ORB, ARIS OCULI

Muscles encircling the arbit of the B
eye. They close the eyes, produce
blinking, squinting and draw the
eyebrows downward.

(ORAIER _\Weror -
e oral cavity is inferior o the nasal cavities It
has a roof and floor, and lateral walls, opens

onto the face through the oral fissure, and is

continuous with the cavity of the pharynx at the
oropharyngeal isthmus.

The roof of the oral cavity consists of the hard
and soft palates. The floor is formed mainly of
soft tissues, which include a muscular
diaphragm and the tongue. The lateral walls
(cheeks) are muscular and merge anteriorly
with the lips surrounding the oral fissure (the
anterior opening of the oral cavity

S i
s ks el
cav weew\ $ QN
% .V.JB, .a}F_Q




oral cavity is separated into two
regions by the upper and lower dental
arches consisting of the teeth and
alveolar bone that supports them

the outer oral vestibule, which is
horseshoe shaped, is between the
dental arches and the deep surfaces of
the cheeks and lips-the oral fissure - .
opens into it and can be opened and Ouremteis trvepar et
closed by muscles of facial expression, e s e
and by movements of the lower jaw;

the inner oral cavity proper, which is

enclosed by the dental arches

|

Ts_.._zu_m nerves innervate the oral cavity

‘mmzma_ sensory innervation is carried predominantly by branches of the trigeminal

‘nerve [V]:
'the upper parts of the cavity, including the palate and the upper teeth, are

‘innervated by branches of the maxillary nerve [V2];
T:m lower parts, including the teeth and oral part of the tongue, are innervated by

'branches of the mandibular nerve [v3]

'taste (special afferent-SA) from the oral part or anterior two-thirds of the tongue is
carried by branches of the facial nerve [VII], which join and are distributed with

branches of the trigeminal nerve [V];

|

All muscles of the tongue are innervated by the hypoglossal nerve [XIl], except the
palatoglossus, which is innervated by the vagus nerve [X].
s

|

Cranial Nerves

I Olfactory
Il Optic
I Oculomotor
Iv Trochlear
vV Tngeminal
VI Abducens
Vil Facial
Vil Vestibulocochlear
IX Glossopharyngeal
X Vagus
Xl Accessory
Xl Hypoglossal

Olfactory Nerve

< Component: Sensory

A Aa»f,s%pv

i based) oz 0y
HEVITAvERE]

A

< Function: Smell

“ Origin: Olfactory receptor nerve cells

Opening to the Skull: Openings in
cribriform plate oM ethmoid




Olfactory nerve &
oes o riwoﬁ_ lobe.

[I. Optic Nerve

U Component: Sensory !

Y
er@..,.c..\r..v — e
. ) Yesone > Bilewtpor: _
A_is/ oaﬁf%rLu.. F Y 2 : »._ Newe 63 Ew}
: y At 1] »}mﬁ |
JE{AO«UmT@ if Optic nerve Wuoo:_\mi Component: Motor e /)/ﬁ\p/ «Ek_# ;
¥ Optic chiasma M_M:E Pnynsu% = Function: e YoV ;.V \vﬁﬁ/wv
2 Qi ] * Rai lid ; ;
ety i ?B\U, ﬂm_ﬁm:mmmmdvmwwq__mﬁw”&ma_ downward and § e/ PAREXOC 0 Eﬁ,
. ‘2 diall
fwf he-ve o up M
cav\¥i qnd Accommodates the eye . ~
| 5y, We com SRL .. it e sﬁa%_«
. . L_. Optic radiation e Origin: Anterior surface of the midbrain At y&o&.ﬁ/oﬁ B
anays 15 4 parck J Ypnilad R
! \ AN L5\
| nswoﬂn,/ /orn\. X . /( | Opening to the Skull: Superior orbital fissure
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Lmvor Oaomotor nerve

CN )
Supercs :
e o Oculomotor mucses complay
muscle ~ Ednge: - Westphal nucieus
' G Short Clary nervey ' Somatic motor nudeus

¢

ST TN
\ FF

,“\ /{[sﬂwm ; : ) R e |
= -3 LWW.”. Function: Assisting in turning eyeball

downward and laterally
Forve o ' e
& S
n.-”a“- Patrous wemporal
Nerve = €
Sy of CH Origin: Posterior surface of the midbrain
-5 Citary ganghon R
s ecioe msde
| T esi i v | Opening to the Skull: Superior orbital fissure
A iy o mah T
V. Trigeminal Nerve ﬂﬁw@ﬁﬁw« V1. Ophthalmic NErves
Maxillary zone Component: Sensory
Mandibular zone , 5 phegris S <w L flV \ ) g i
i : : .EﬂstﬁLQ Function:
% Cornea
o.,r fpv 4 fun\, , Skin of forehead
< Scalp
« Eyelids and nose
% Mucuos membranes of paranasal
sinuses and nasal cavity

&+ Origin: Anterior aspect of the pons

= Opening to the Skull: Superior orbital fissure

B FIUE Yop {XEAANS 5= AN e e




v2. Maxillary NESrueEs

- Component: Sensory

o Function:
o Skin of the face over maxilla
o Teeth of the upper jaw
o Mucous membrane of the nose, the
maxillary sinus and palate

Origin: Anterior aspect of the pons

Opening to the Skull: Foramen ovale

Function:
o Muscles of mastication

o Mylohyoid

o Anterior belly of digastric
o Tensor veli palatine
Tensor tympani

Origin: Anterior aspect of the pons

Opening to the Skull: Foramen Rotundum

v~ Component: Motor

\Se=cie SER R =

v Function: Lateral rectus muscle turns eyeball
laterally

v" Origin: Anterior Surface of hindbrain
between pons and medulla

v Opening to the Skull: Superior orbital fissure

= branches to
stylotyoii &
POSL digastric
muUsCies

i




Facial nerve
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Temporal branches Y’ d.V.V% M.Pn.rﬁ/ z ?/ /w f..ud

Frontalls, orbiculars ocull, corrugator supercllli
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Bt A WAl %N%:KV{V

L e Buccal branches
s i ot § .,. Orbigularis orls, buccinator, Zygomaticus
i \%n A=A
S 0 s
é Marginal mandibular branches
«rs

)
‘
IYWT

,. :si.reuas:_._c_ nferioris, depressor 3agull oris /WFOR /\ E /VAA/ 4
Cervical branches (h!h—:v)ﬂ \Vh._—v—u.\uv ﬂ /

The <mm=u=_oooo=_wm.. Nerves - Vill

Vestibular

Vestibular nerve

Internal acoustic
meatus

Cochlear nerve

& (containing
spiral ganglion)
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Thanks for your attention

Questions ,
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