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Introduction
ﬂizqﬂﬂz‘[mnﬁ?m (skull) mmméizrﬁﬂ?:ﬂ@uﬁqam:@ﬂﬁwm 29 T4 Wil (

71 1,2)
nseanluntii (facial bone) 14 Tu
m‘fz@ﬂﬁ:mwmum (cerebral cranium) 8 %u
n?zANY (ear ossicles) 6 T
n3eAN hyoid 1 Ty
Facial bone
A L)
Maxilla Mandible
Zygoma (malar) Vomer
Nasal
Lacrimal
Palatine
Inferior concha
Cerebral cranium
A L)
Parietal Frontal
Temporal Ethmoid
Sphenoid
Occipital

Tuntlaznanndaeniznszgn maxila uaz mandible Ingazauuneaz@anRIl
- ANHUENNNNEINIAANARTULASURLLUG

- TAzeaFreiinendas

o a

- ANMNANATUNINARTN

o



g‘dﬁ 1 Skull, anterior view (Hans Frick)

Aasunag

. Frontal, squamous part

. Glabella

. Superciliary arch

. Orbital part of frontal bone

. Greater wing of sphenoid, orbital
surface

. Zygomatic

. Internasal suture

. Nasal bone and nasomaxillary suture

. Bony nasal septum

10.

12
13.
14
15.

16.
17.
18.

Maxilla

. Mandible

. Mental protuberance

Mental foramen

. Angle of mandible

Infra-orbital formen and infra-orbital
groove

Zygomaticomaxillary suture

Inferior orbital fissure

Zygomaticofacial foramen

19.
20.
21.
22.
23.
24.

25.

Optic canal
Frontozygomatic suture
Superior orbital fissure
Supra-orbital notch
Coronal suture
Frontomaxillary (medial)
and frontolacrimal (lateral)
sutures

Frontonasal suture



Aasunegy

1.

2
3
4
5

6
7
8.
9

Parietal

. Frontal, squamous part
. Occipital, squamous part
. Temporal, squamous part

. Greater wing of sphenoid,

temporal surface

. Zybomagic

. Lacrimal

Nasal

. Maxilla

10. Mandible

11. Inferior temporal line

511 2 Skull, lateral view (Hans Frick)

12. Coronal suture

13. Sphenoparietal suture

14. Sphenosquamousal suture

15. Sphenofrontal suture

16. Frontozygomatic suture

17. Frontolacrimal and frontomaxillary

sutures

18. Fossa for lacrimal sac

19. Zygomaticofacial and infra-orbital
foramina

20. Zygomaticofacial and infra-orbital

foramina

21.
22.
23.

24

25.
26.
27.
28.
29.
30.

Mental foramen
Temporozygomatic suture

Styloid process of temporal

. Temporomandibular joint

External acoustic opening
Mastoid process
Occipitomastoid suture
Lambdoidal suture
Parietomastoid suture

Squamosal sutrue



Maxilla

Hunszaniidussdlaznaugaulunjresluviihdaunans (midface) Usznaudag 5
quulua; An body Wa¥ 4 processes laun frontal process, zygomatic process, alveolar
process uaz palatine process lu bodies 989 maxilla # maxillary sinuses ¢l sy
paranasal sinuses mwﬂﬁzﬁm HiFumstlszann 15-20 ml. Tug gy

Anatomical landmarks ﬁﬁﬁﬁﬁyuuﬂ?mﬂﬂ maxilla §isi]

- 18990 lateral view @190 the body, alveolar, zygomatic Wag frontal
processes uﬂﬂmnﬁ%lﬁu anterior nasal spine, canine fossa, alveolar eminences,
infraorbital foramen Waz maxillary tuberosity

- Inferior view (palatal view) Aazwu landmarks ‘17;23’1 Vﬂﬁﬂ median palatine
suture LA incisive foramen

- Medial view_ (210 nasal cavity) azWu opening (hiatus) of maxillary sinus %\1
\un19Rnsiazeq maxilary sinus fiUTe9ayn (nasal cavity) Uaz lacrimal groove Faufhy

v ¥ 1 1 ¥ ¥
e uresiaanieNngiayn Aeiuileauiasli veainnsudsinnn azivianlua

1uaaNNIN19gAEN

2RULUAVRINSEAN maxilla (A5l 3, 4)

1%

nszAN maxilla %ﬁm@ummﬁmﬁiﬂﬁm%@ﬂ%ﬁu ludnmozasa suture line fivks
- Fesleriunszan frontal UAz nasal 1390 frontal process 38N fronto —
maxillary AL naso-maxillary sutures
- Bnsleriunszan zygoma Ingl zygomatic process (3t1N zygomatico-maxillary
suture
- Fnse Vurr@z@ﬂ palatine Tl palatine process (7810 transverse palatine
suture

- n3zaN maxilla #a9d9 EWanruasanaalag intermaxillary suture WaNANY

) o | < X v v
nazan maxilla mﬂizﬂ@‘uLﬂummmmmwmmm MLl



gﬂﬁ 3 Maxilla a lateral view b Medial view (Hans Frick)

AagLnag

1. Frontal process 11. Infratemporal surface 20. Maxillary sinus
2. Anterior lacrimal crest 12. Tuber of maxilla 21. Greater palatine canal
3. Infra-orbital margin 13. Alveolar foramina 22. Nasal surface

4. Infra-orbital foramen 14. Zybomatic process 23. Nasal crest

5. Nasal notch 15. Infra-orbital groove, continues as  24. Palatine process
6. Anterior nasal spine infra-orbital canal 25. Incisive canal

7. Body of maxilla 16. Lacrimal margin 26. Conchal crest

8. Canine fossa 17. Lacrimal margin 27. Ethmoidal crest
9. Alveolar processes 18. Groove for nasolacrimal duct

10. Alveolar juga 19. Opening of maxillary sinus

Related anatomy of maxilla
1 Blood vessels (g1l 5)

1.1 Arterial blood supplies AB3INTZAN maxilla waz AL lALIKINIan maxillary
=2 o . A a A . A X
artery  TLTI1UAUITAY external carotid artery 8NN AALUWIURS maxillary artery NUILALN
, N P I o
maxilla LALAILIENNLIUANNAITNTIL AR
1.1.1  Posterior superior alveolar (dental) artery &11 posterior superior
alveolar canal #84nszgN maxilla linesiuaesainssinsuy wlen maxilary sinus wag
buccinator muscle
1.1.2 Infraorbital artery MAANIU inferior orbital fissure WAy infraorbital

foramen THua9 2 WAL A muscular branches lUiagananuLile inferior oblique inferior



rectus m@ﬂgﬂmu@:[ﬁiﬂmﬁﬁm BnuaLaAe anterior superior alveolar artery lUAgaiuze
1nsslnTuu
1.1.3 Descending palatine artery naau1u pterygopalatine canal $auldiy

WWutlszam greater palatine WAZWANLLIUS 2 AU A8 lesser palatine artery NaANIu
lesser palatine foramen ML%?;I\?meuféﬂu LarAaN palatine tonsil, greater palatine
artery N2ANIU greater palatine foramen 1ﬂL§ﬂqmmuw‘ﬁa WiRan AanteanAnuLln

1.2 Venous drainage 183N72AN maxilla mnu’?‘mmﬁtﬁm‘im maxillary artery Y
7¥11 venous drainage aanlylfsil

3nninesing maxillary artery
branches Lan ]

pterygoid venous plexuses

l

maxillary vein

superficial temporal vein

retromandibular vein

l

external jugular vein

2 Muscles A3 muscle of mastication Wag muscle of facial expression ﬁﬁ‘imgm
(origin) UuNszAN maxilla

- Muscle of mastication Mn1z maxilla § 2 XA Aa small head of medial

N R A

pterygoid muscle Tailantlnf maxillary tuberosity L8z masseter muscle

q

= A

- Muscle of facial expression ﬁﬁfﬂmm‘w maxilla A8 levator labii superioris,

levator anguli oris WaE buccinator



Aagunegy

1.

© N o o &~ »w D

10.

Incisive fossa
Palatine process

Zygomatic process

of maxilla

Horizontal plate of palatine bone

Zybomatic bone

Greater wing of sphenoid

Vomer

Zygomatic process of temporal

bone
Articular tubercle

Foramen ovale

11.
12.
13.
14,
15.

16.
17.
18.
19.
20.

Foramen spinosum
Mandibular fossa
Jugular fossa
Foramen magnum
External occipital
protuberance
Superior nuchal line
Inferior nuchal line
Occipital condyle
Mastoid process

Stylomastoid foramen

gﬂ‘l‘?‘i 4 Base of skull, inferior view (Hans Frick)

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

Opening of external acoustic
meatus

External opening of carotid canal
Styloid process of temporal bone
Foramen lacerum

Lateral plate of pterygoid process
Medial plate of pterygoid process
Lesser palatine foramina

Greater palatine foramen
Transverse palatine suture

Median palatine suture



3‘1]"7; 5 Arteries to head and neck. Branches of external carotid artery, anastomoses

between external and internal carotid arteries, branches of subclavian to neck

and central nervous system  (Hans Frick)

Aagnag

1.

2
3
4
5
6.
7
8
9

Ophthalmic artery

. Supra-orbital artery
. Supratrochlear artery
. Dorsal nasal artery

. Angular artery

Infra-orbital artery

. Superior labial artery
. Facial artery

. Inferior labial artery

10. Mental artery

11. Submental artery

12.

13.

14.

16.
16.

Lingual artery with dorsales linguae
branches, divides into sublingual artery and
arteria profunda linguae (not labelled)

13. - 15. Superior thyroid artery
Infrahyoid branch and superior laryngeal
artery
Sternocleidomastoid branch, posterior
glandular branch and cricothyroid branch
Anterior glandular branch

Inferior thyroid artery

17.

18.
19.
20.

21.
22.
23.

Common carotid artery and internal
jugular vein

Frontal branch

Parietal branch

Middle meningeal and masseteric
arteries

Frontal branch

Parietal branch

Superficial temporal artery with exit
of middle temporal (cranial) and
zygomatico-orbital arteries (both

not labelled)



24. Transverse facial artery 32. Posterior auricular artery 40. Pharyngeal branches of inferior
25. Maxillary artery with exit of deep 33. Auricular branch of occipital thyroid
auricular (to external acoustic artery with mastoid branch (into 41. Scalenus posterior
meatus) and anterior tympanic mastoid foramen) 42. Transverse cervical artery (on
arteries (both not labelled) 34. Occipital artery scalenus medius) with superficial
26. Deep temporal arteries 35. Descending branch of occipital branch and deep branch
27. Buccal artery artery 43. Suprascapular artery
28. Posterior superior alveolar artery 36. Vertebral artery 44, Subclavian artery and scalenus
29. Anterior superior alveolar arteries  37. Ascending pharyngeal artery anterior
30. Inferior alveolar artery with exit of ~ 38. Internal carotid artery and carotid ~ 45. Subclavian vein
mylohyoid branch (not labelled) sinus 46. Thyrocervical trunk and external

31.

Ascending palatine artery

39. Ascending cervical artery and

scalenus medius

jugular vein

AMNAIATUNINARUNRINTEAN maxilla NAITNTILHNAIY

1. nszan maxilla usanvuagdsvdaulnnjzeddunindaunans nsesoywmun

a

Napnsves maxila aznn B facial deformity 16
. d‘ dﬁl . = ! . o ?;/ Py a a
2. Blood supplies NNNAENNTZAN maxilla NHINNIT mandible ANUUNALNANENS
an e < 1 fracture of maxilla, osteomyelitis HAIN1TFNHIVLIUNIT healing AZh
3. ANNANAUTIZWINAULY LALaWIy upper premolar WAz upper molar Ny

. . o dgl dl 1 ¥ . . dl A
maxillary sinus AN mﬂﬁum@giﬂ@ﬁm‘lwmmmﬂ (floor of maxillary sinus) HMNVNZAAD

] 1
=

o = S = o
FINAUNINLUTNADY FDIAINIABIINAUNTINUUTANLY  INAUNTINUUTNAIN FINAU

NINTRLLIY Lmzi’mﬁuﬁmuu ATNANAL

Mandible

\{lu single bone ANanananeasUieresluningquans (lower face)

a

nIcAn
a

mandible wiaanidi 3 parts slmyﬁ'a the horizontal body, the alveolar process W

A o

vertical portion (ramus), bony landmarks FINg “| 283 mandible Nmﬁ
Lateral view Azl landmarks G (n31 6)
= Mental protuberance
- Mental foramen
- Condylar process

- Coronoid process

- External obligue line



Aasunegy

1.

© ® N o o k~ 0w N

N D ND D N ND A A A A A A A A
o & ® D 2 S © ® NS o »® N >0

Coronoid process
Mandibular notch
Alveolar juga

Mental foramen
Mental protuberance
Base of mandible
Body of mandible
Alveolar part
Oblique line

Angle of mandible
Ramus of mandible
Condylar process
Neck of mandible
Head of mandible
Lingula

Sublingual fovea
Mental spine
Digastric fossa
Mylohyoid line
Submandibular fovea
Pterygoid tuberosity
Mylohyoid groove
Mandibular foramen
Mandibular canal

Pterygoid fovea

gﬂﬁ 6 Mandible a. Lateral view b. Left half of mandible, medial view (Hans Frick)




Medial view (731 6)
- Mandibular foramen %uﬂumwﬁwm inferior alveolar nerve
- Retromolar triangle
- Internal oblique line
- Mylohyoid line Wuua attachment 284 mylohyoid muscle
- Submandibular fossa
- Sublingual fossa
Posterior view
- Genial tubercle qEipaInd e LAY

- Digastric fossa @;mﬁmm digastric muscle

Mandible iflunszgnidununlunisuaipan Basatiunszgndaudulnag ligament
RINUFU temporomandibular joint (TMJ) muscle of mastication WAz suprahyoid
muscles TMJ. 1sznausng 1ia condyle Teagilu glenoid fossa 189NN temporal bone
. o o & 4 . o
1 condyle gniiNmIEl capsule gafhuiia@anan fibrous collagen nsAaeuluIeg
mandible lunsuatAeagnAmBAlaL muscle of mastication TegnaAuANIAL mandibular

branch (V3) 284 trigeminal nerve

Related anatomy of mandible
1. Blood vessels

1.1 arterial blood supplies 183 mandible 1w inferior alveolar artery ﬁﬁluﬂumm
2184 maxillary artery Imel inferior alveolar artery L%’sz mandible R
mandibular foramen naaldly inferior alveolar canal fanfuL&uilszan
inferior alveolar l1liAeiiligne annthiaanann mandible A24 mental foramen
alAeFannna

1.2 venous drainage 124 mandible

inferior alveolar vein

.

maxillary vein

.

retromandibular vein



= 1%

2. Muscles muscle of mastication 94 4 ﬁﬂ;mm (insertion) # mandible Fail

2.1 Masseter 19AR9NyNNIZANIINITINT (angle) Hruuan

)
2.2 Temporalis ﬁ'ﬂmﬁﬁ coronoid process WAL anterior ramus

N R A

2.3 Medial pterygoid Hanmanynnszane1nssinssinuly

q q a
'

2.4 Lateral pterygoid ﬁfﬂmﬁdﬁ capsule 183 TMJ.

UaNaINIREIN muscle of facial expression ﬁﬁ'ﬁmm’]:ﬁ mandible 1#un depressor

anguli oris, depressor labii inferioris, buccinator Wa¥ platysma

AMNANATUNINARLNTRINTEAN mandible

1. Lﬁmmnmzqﬂ mandible \{usinungLsresluningauans fefiavanasie
s lunthaegmuen fadunsideyimuinaUnAzes mandible Az igtselumtia
aenglisng 1w Twluwidn CI 1l skeleton relationship @1a1ina1Nnszan mandible 1a3gy
xnNndLng vise CI Il finaInnszgn mandible wWatytiasndnunaidusiu

2. Mandibular foramen azifnumiseguszannfinanseesnanundns ramus lu
b9 antero-posterior

3. Mental foramen azfAuMsatitlszanuszndngilu lower first premolar waz

lower second premolar

Trigeminal nerve

oA

1 v
Hhududszainauas (cranial nerve) @'ﬁ 5 Tua1uuU cranial nerve Tiavnm 12 @ &
iaaLlszamnsun1iin (motor Waz sensory nuclei) TWANBITZAU pons LHABANAINAND
. - - 4 E , .
uanazueniilyi 2 roots AR motor WAY sensory roots mqﬂﬂmuqmm semilunar ganglion

=)

-t 4 @ s do -
A7n ganglion #  trigeminal nerve aMaziludutlszaimanesnvegn asuaneendu 3
=
LLAUIAR
1 Ophthalmic nerve (V1) Lﬂw,éﬁuﬂafzmw%ummg”ﬁﬂ (sensory nerve) 28nNAa1N
semilunar ganglion %mgﬂu middle cranial fossa Liﬂ@jLﬁﬁm (orbit) TAEINWNIG superior
orbital fissure Miua14a695
1.1 Frontal nerve m@miﬂﬂqﬂﬂﬁﬂﬁqﬂﬂﬂLﬁqmq LL&QLLﬂﬂﬂ'ﬂﬂLﬂu 2 LU 3\1
AANANNLLIAT

1.1.1  Supraorbital nerve 28NANLINAINI supraorbital foramen 4]

AEaMIlaATHY uasutlam1LY (upper eyelid)



1.1.2  Supratrochlear nerve At amtinnuardulLuTamTaAnLIL

1.2 Lacrimal nerve 1ﬂL§ﬂquﬁqmuu LLﬂzﬁim\l‘ﬁ’]m (lacrimal gland)

1.3 Nasociliary nerve naadnuidutlszannan (optic nerve) lUnnesinu medial
2e4LL1m7 dAdueNaantiu 5 uaug 1ﬂL§ﬁq§ﬂm AN srLLerimn sphenoid sinus WA
ethmoid sinus

2 Maxillary nerve (V2) Lﬂul,éﬁuﬂ?:mwi“wmuiﬁﬂ (sensory nerve) AANAIN
middle cranial fossa H11 foramen rotundum L‘ﬁ’]@j pterygopalatine fissure WADLANLAL
Af

2.1 Meningeal branch 1ﬂL§ﬂﬂL€i@ﬁ:M@Nﬂx‘l%u dura mater

2.2 Pterygopalatine nerve 1 2 wanaluds sphenopalatine ganglion wanaglet
Lmuﬂﬂﬁmiwmwﬂ AUl

2.3 Zygomatic nerve KU inferior orbital fissure WAL Mg 2 LUaAe

2.3.1 Zygomaticotemporal nerve 11 zygomaticofacial foramen 4]
AeRavTa By

2.3.2 Zygomaticofacial WU zygomaticofacial foramen e dersianis
TR LIINaY

2.4 Posterior superior alveolar nerve Afabs! posterior superior alveolar foramen
U iAeeuns 1LY waz maxillary sinus

2.5 Infraorbital nerve &1 inferior orbital fissure WAAANNIN infraorbital
foramen T¥Ll19

2.5.1  Anterior superior alveolar nerve TRt
2.5.2 Terminal branches l4wn
- Palpebral branch Tl Aeantiannang
- Nasal branch liagdnudneassayn
- Labial branch ) iAeaiiianu
3 Mandibular nerve (V3) i mixed nerve ﬁﬂﬁ%\‘l motor WA sensory
components A8NA1N middle cranial fossa N9 foramen ovale IR IGIN V\Tﬁ
3.1 LWAUIRN trunk
- meningeal branch L‘ﬁ’]@: foramen spinosum 1ﬂL§ﬂﬁL€i@ﬁ:3\lm\lm%u

dura mater 134 middle cranial fossa



- medial pterygoid nerve ldiaeandnaiile medial pterygoid, tensor
tympani Wag tensor veli palatini
3.2 119_1N anterior division
- Masseteric nerve lUiagandnuiila masseter
. X . X ,
- Anterior deep temporal nerve ldineangnuile temporalis
. X, X '
- Posterior deep temporal nerve ldiasananuiiie temporalis
, X, X .
- Lateral pterygoid nerve ldiaeandnaiile lateral pterygoid
X A o a v = A v
- Buccal nerve IﬂL@EI\‘IN’]ﬂuQU‘ELQELALLﬂN NBN  LLAZLERLNBNLNN
(buccal mucosa)
3.3 LWUWNAN posterior division
- Auriculotemporal  nerve  glilfuvaenidenuas  superficial
dy 1% ¥ a o a o
temporal liaeluysiumnin HondaniFnniy
. o R uI/ a 2 v QS/
- Lingual nerve mmmgmnmiﬂmnmmm 2/3 NWNATUUNUNURANAL
Ay 4
AMNLNBNAL lingual LL@ZLEI'BL@@QI]WT]

- Inferior alveolar nerve T#uaus mylohyoid nerve nau LL&’Q%\?L%Q
mandibular foramen Al1nnal inferior alveolar canal uanuaslyl
eeiluane dauareaes inferior alveolar nerve BANANNNITAN
mandible 119 mental foramen (38n91 mental nerve 1ﬂL§ﬂG oral

mucosa 1319t buccal 6 lower premolar WAZRININLITIIAN

ANEIATYYNINARUNUDY trigeminal nerve
WENFANINTBY trigeminal nerve a1
a ] [~3 £ 1 a v v dld a . . .
1. finnnefanidutesndtdnfvesutindneninensanw  (ipsilateral  facial
hypalgesia)
2. Complex reflex 19nAnensannanasvizamield

= ¥ dld a = o v dgl dgl
3. A lUfuninesann inselsuninaeandnaiia lunniAaaang



UTTUIUNTH

1.

11999 @i, eanIAmIans 1. nganne : AR TIaINIINUNINENAL.
2548.

a o = dl aa a o o U d’ =

Y AT, YEUWeN ARANT. NUAILINIAAIARTLTSENG ANT 2 (ATHEUATAR). MDY
WAneAans inaensalunndnenat. 2530

Dubrul EL. Oral Anatomy: 8" ed. Ishiyaku Euro America, Inc. 1988.

Frick H. Human Anatomy 1. New York: Thieme Medical Publishers, Inc. 1991.
Robert MH. Color Atlas of Head and Neck Anaotmy 2" ed. ST. Louis : Mosby:

1994.
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