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&UDQLDO $QDWRPLFDO )HDWXUHYV

Cranial Bones

frontal bone
parigtal bone
sphenoid bone
temporal bone

lacrimal bone
occipital bone

frontal squama (forehead)
supraorbital foramen (notch)
supraorbital margin

orbit (eyve socket)
zygomaticofacial foramen
infraorbital foramen

mental foramen

Anterior View

ethmoid bone

lacrimal bone
nasal bone

middle nasal
concha

inferior nasal
concha

Vormer
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Facial Bones
ethmoid bone
lacrimal bone
nasal bone
zygomatic bone
maxilia
mandible
vomer

inferior nasal
caoncha

— optic foramean

— superior orbital fissure
—— sphenoid bona

— Zygomaltic bone

— inferior orbital fissure




&UDQLDO $QDWRPLFDO )HDWXUHYV

coronal suture

frontal bone

parietal bone _
sella turcica

temporal bone ,
frontal sinus

squamaosal suture : :
crista galli

lambdoidal suture nasal bone

occipital bone
r plate of

internal auditory

meatus  \g
external occipital— ™ ethmoid bone
protuberance vamar

sphenoid bone”
sphenoidal sinus
pterygoid process
palatine bone

(a) Sagittal Section

mandible
hyoid bone

incisive foramen palatine bone

palatine process middle nasal concha

zygomatic arch vomer bone

foramen ovale styloid process

mandibular fossa

foramen spinosum
(glencid)
foramen lacerum :
occipital condyle
carotid foramen
foramen magnum
stylomastoid foramen ,
mastoid process
mastoid process ; ’ .
inferior nuchal line

jugular foramen : .
superior nuchal line

condylar canal -
external occipital

protuberance

(b) Inferior View
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&59

DFW
LRQ LQ WKH

SDFEW
SRZPSDFW
WHHUFYI U FUFOO

I5ESPFW

<« ODWUL[ ,QVWLWXWH



&UDQLDO 9DXOW ,QMXU\ 3DWWHUQV H[BP&OF
&59

/R\

Frontf( L] Bone

.Sphrenoid bone .
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*HQHUDO &UDQLDO 9DXOW $SSURDFK & &

767 &59

3DOSDWH WKH FUDQLXP ZLWK \RKWHKIPQGW DVKG IQRB B W\
GHSUHVVLRQV

6FDQ WKH FUDQLXP ZLWK WKH @D WUFIW 6] UHR LLREHQ VQ B
\RXU SDOSDWRU\ ILQGLQJV

9HFWRU DFURVV WKH GHSUHVVLRQW KW DUBDW WHQ\W GA
7UDFN RXW WR WKH SHULSKHU\ PRIQWM KW KGHS UH D WFRHD W F

7THVW 1RWH 7KH LPDJHV EHORZ UHBVMVEHQNW YHPWRONV SMHSWKH LQGL
GHWHUPLQH DQ\ DGGLWLRQDO YHFWRUYV
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*HQHUDO &UDQLDO 9DXOW $SSURDFK & &

75($70(17

$IWHU WUDFNLQJ RXW WR WKR G MR 8§ &HQWRI\WKKHGWM S H B W\PIH
SRLQW RIWHQ ORFDWHG DW F@QDQWDI V8D QPHQWQ B BVD QRR® WL
FHQWHU RI WKH GHSUHVVLRQ LQRXKHLQBEWRW RAHWHWPR QWG
$IWHU DQ LQLWLDO UHOHDV B GWHN WLDGW W LVRIQHD G RIGW VIRW V
FHQWHU RI WKH GHSUHVVLRQ WRPFGHOMHDBBEQRDMAEWHTXHQW W
5H DVVHVV XVLQJ WKH ELR HOHFWWI KB CF VB R QXPQWS RWKRIQ V. MVIRS
WUHDWPHQW SURJUHVYV

7TUHDWPHQW 1RWH 7KH LPDJHV EHORDHMHSEPHYWQMNS SBRMEKEGM 8VH Wi

&59

LQGLFDWRU WR GHWHUPLQH DQ\ DGGLWLRQDO YHFWRUV
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&UDQLDO 9DXOW ,QIHULRU & &
IDWHUDO $SSURDFK =\JRPDWLF &RQWDgW-

/(6,21
&UDQLDO 9DXOW ,QIHI
$QWHULRU SRVWHULE
([SDQVLRQ

7(67 = ; $[LV

&ROWDFWYV
3RVWHURODWHUDO RFFLSLWDO ERQH DQG WHPSRUDO |
$QWHULRU J\JRPD

&ROWDLQPHQW

$QWHULRU DQG PHGLDO
SRVWHULRU DQG PHGLDO
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&UDQLDO 9DXOW ,QIHULRU & &
IDWHUDO $SSURDFK =\JRPDWLF &R QW DdoW\-

75($70(17
&OLHOW 3ROWSLORIQRU ODWHUDO UHFXPEHQW
3UDFWLWLROHGLGRVRWWREOH ORRNLQJ XS WRZDUGV FOL

&ROWDFWYV
SRVWHURODWHUDO RFFLSLWDO ERQH DQG WHPSRUDO E

$OQOWHULRU J\JRPD VXSHULRURUED® RURPRQW@MPHERQH

&ROWDLQPHQW
$QWHULRU DQG PHGLDO

SRVWHULRU DQG OHGLDO
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/IDWHUDO $SSURDFK )URQWDO &RQWDF, -

/(6,21
&UDQLDO 9DXOW ,QIHI
$QWHULRU SRVWHULE
([SDQVLRQ

7(67 = : $[LV

&ROWDFWYV
3RVWHURODWHUDO RFFLSLWDO ERQH DQG WHPSRUDO E
6XSUDRUELWDO ULGJH DQG HPLQHQFH RI IURQWDO ERC

&ROWDLQPHQW

$QWHULRU DQG PHGLDO
SRVWHULRU DQG PHGLDO
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&UDQLDO 9DXOW ,QIHULRU & &
/IDWHUDO $SSURDFK )J)URQWDO &RQWDFWs, =
75($70(17 = ; $[LV

&OLHOW SROWVKISKORIQRU ODWHUDO UHFXPEHQW
SUDEWLWLROHM GRIVRWWREOH ORRNLQJ XS WRZDUGV FOL

&ROWDFWYV
SRVWHURODWHUDO RFFLSLWDO ERQH DQG WHPSRUDO E

6XSUDRUELWDO ULGJH DQG HPLQHQFH RI IURQWDO ERQ
&ROWDLQPHQW

$QWHULRU DQG PHGLDO
SRVWHULRU DQG PHGLDO
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&UDQLDO9r%uM%
,QIHULRU & HULRU

7(67 : = $[LV
&OLHOQW 3REKLSAQRIQ

SUDFWLWLROQHGL GR?
RI WDEOH ORRNLQ.
FOLHQWTV IDFH

&ROWDFWYV
JURQWDO ERQH

2FFLSXW

&ROWDLQPHQW
3RVWHULRUO\
$QWHULRUO\
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75($70(17 =
$[LV

&OLHOQW 3ROVKISADRIQRU

ODWHUDO UHFXPEHQW

SUDEWLWLROHU 3RVL\

6LGH RI WDEOH ORRN
WRZDUGYV FOLHQWTV k

&ROWDFWYV
SRVWHURODWHUDO

ERQH
6XSUDRUELWDO ULG
HPLQHQFH RI IURQW
ERQH FRQWUDODWH

&ROWDLQPHQW
$QWHULRU
3RVWHULRU
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2FFLSLWDO 7HPSRUDO &RPELQHG & &
2&& 7(0

/(6,21
2FFLSLWD!
THPSRUDO
;< $[LV
([SDQVLRC

7(67 < $[LV
SEROWDBOWULRU
RFFLSLWDO SURP
&RQWDLQPHQW

6 XSHULRU

7(67 ; $[LV
&ROWDBWHUDO
WHPSRUDO ERQH
&ROWDLQPHQW
OHGLDO
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2FFLSLWDO 7HPSRUDO &RPELQHG & &

2&8& 7(0

75($70(17 ; < $[LV &RPELQHG
&OLHOW 3RDUMMIUAD® UHFXPEHQW LQYROYHG VLGH XS
3UDFWLWLROHGLBRVRWWREOH IDFLQJ WRZDUGV FOLHQWYV
&ROWDFWYV

/IDWHUDO WHPSRUDO ERQH

,QIHULRU RFFLSLWDO SURPLQHQFH
&ROWDLQPHQW

OHGLDO
6 XSHULRU
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2FFLSLWR WHPSRUDO 5LGJH 7THQWRULXRQEQIUHE

275 717
7(67 : $[LV /(6,21
EROWDBWHUDO PDVWRLG 2FFLSLWR WHPSRUDO
EROWDLQPHGWMDO 5LGJH ; = $[L

([SDQVLRQ

SLROWDRFWLSLWDO OLQH WR H[WKRQWOHRFIFSISWHO DLQH WR H
SURWXEHUDQFH DQG RU ODPGDRFFLSLWDO SURWXEHUDQFH
&ROWDLQBEQWYWULRU DQG PHGLDEROWDLOBEWWULRU
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2FFLSLWR WHPSRUDO 5LGJH 7HQWRUL)&3&LHUH[

275 717

75($70(17 ; = $[LV &RPELQHG
&OLHOW 3RDUMIUD® UHFXPEHQW LQYROYHG VLGH XS
3UDFWLWLROHGLBRVRWWREOH IDFLQJ WRZDUGV FOLHQWYV
&ROWDFWYV

/IDWHUDO FUDQLXP VSKHQRLG WPHDR/SRRIDDOSURFBXGLQJI X

2FFLSLWDO ERQH
&ROWDLQPHQW

OHGLDO DQG SRVWHULRU
$QWHULRU DQG PHGLDO

VM DQG 30DFHPHQW
%HJILQ ZLWK KDQGYV
IDUWKHU DSDUW RQ
SRVWHULRU DQG ODWHU
DVSHFWV RI FUDQLXP

Q6+ DQG 30DFHPHQW
*UDGXDOO\ PRYH KDQG\
FORVHU WRJHWKHU DOR
RFFLSLWR WHPSRUDO U
WR IDFLOLWDWH FRPSO
UHOHDVH WKURXJK
VWUXFWXUH
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THPSRUDO %RC

6TXDPRXV ';ﬁ

SRUWLRQ < =\ -
$[LV ([SDQVLR( . JEE

7(67 < $[LV

SLROWDFWYV
6XSHULRU WH
ERQH
,QIHULRU PDV\
SURFHVYV

ESROWDLQPHQW
,QIHULRU DQ
6XSHULRU DQ
PHGLDO

7(67 = $[LV

&ROWDFWYV
6SKHQRLG
JUHDWHU ZL¢
3RVWHULRU
PDVWRLG SU

&ROWDLQPHQW
3RVWHULRU
PHGLDO
$QWHULRU D
PHGLDO
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THPSRUDO %YRQH 6TXDPRXV 3RUWLRQ &&
7(0 64

75($70(17 = $[LV
&OLHOW 3RDMMULRD®D UHFXPEHQW LQYROYHG VLGH XS
3UDFWLWLROHWGRRILWDEQH IDFLQJ FOLHQWYIV IHHW
&ROWDFWV

*UHDWHU ZLQJ Rl VSKHQRLG

3RVWHULRU PDVWRLG SURFHVYV
&ROWDLQPHQW

3RVWHULRU DQG PHGLDO

$QWHULRU DQG PHGLDO
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%

"'-ae? .
r »
s R

« ODWUL[ ,QVWLWXWH QT



/HPSRUDO %YRQH O6TXDPRXYV 3RUWLRQ&&

7(0 64

75($70(17 < $[LV
&OLHOW 3RDMMLROD 5HFXPEHQW LQYROYHG VLGH XS
3UDFWLWLROQHGLGRVRWWREOH IDFLQJ EDFN RI FOLHQWYV
&ROWDFWYV

6XSHULRU WHPSRUDO ERQH

,QIHULRU PDVWRLG SURFHVV
&ROWDLQPHQW

,QIHULRU DQG PHGLDO
6 XSHULRU DQG PHGLDO

VW% DQ G
SODFHPHQW
.HHS ZHE RI
KDQG RSHQ MXV
DERYH WKH HDU

R6+DQG
B3ODFHPHQW
+\SRWKHQDU
FRQWDFW RQ
LQIHULRU
PDVWRLG
SURFHVYV
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/(6,21 /f
7HPSRUDO %RQH |,
3HWURXV 3RUWL
. $[LV ([SDQVLR®

7(67 ; $[LV
&ROWDFMPSRUDO ERQH DURXQG SLQ @M ®LHDH D WDWIGF O WU
&ROWDLQPHGMDO
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/HPSRUDO %YRQH 3HWURXV 3RUWLRAQ 8161

7(0 37
75($70(17 ; $[LV
&OLHOW 3RDMMURDD 5HFXPEHQW LQYROYHG VLGH XS
SUDFWLWLROHWWGRRILWDEQH IDFLQJ FOLHQWV IHHW

&ROWDFWYV
IDWHUDO PDQGLEOH DUWLFXODU SURFHVV

7HPSRUDO ERQH DURXQG SLQQ@ZLWRHDBHD@MBFHQW WR
&ROWDLQBHGMDO

F

VWM-DQG
SODFHPHQW

7KHQDU
HPLQHQFH RC
ODWHUDO
PDQGLEOH
DUWLFXODU
SURFHVV

Q6+ D QG
30DFHPHQW

+HHO RI KDQ
DURXQG SLQ
RI HDU QH[W
HDU FDQDO
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7THPSRUDO %RQH $XGLWRU\ OHDWXV & &
7(0 $0

/(6,21
7THPSRUDO %RQH .
OHDWXV ; $[LV ([ ™

7(67 ; $[LV
&ROWDFMPSRUDO ERQH DURXQG H[WHURWRVDVSHFW RI DXt
&ROWDLQPHGMDO
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7(0 $0

75($70(17 ; $[LV
&OLHOW 3RDMMUIRDD 5HFXPEHQW LQYROYHG VLGH XS
SUDFWLWLROHUHDREVRWWRDEOH RU EHKLQG SDWLHQW
&ROQWDFWYV

2VVHRXV ULP RI DXGLWRU\ PHDWXV ZLWK WKHQDU H

5HLQIRUFLQJ FRQWDFW ZLWK VHFRQG KDQG
&ROWDLQPHGMD O

VWMDQG
SODFHPHQW

7KHQDU
HPLQHQFH RQ
RVVHRXV ULP RI
DXGLWRU\
PHDWXV

RG+DQG
3ODFHPHQW

7KHQDU
HPLQHQFH
UHLQIRUFHYV
FRQWDLQPHQW
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7(67 ; $[LV
&ROWDBWHUDO PDVWR
&ROWDLQBHGMDO

7(67 = $[LV
&ROWDBRWWHULRU LSVL
RFFLSLWDO SURPLQHOQF
&ROWDLQBEQYWULRU

7KH RFFLSLWDO
SURPLQHQFH LV
ORFDWHG KDOIZD\
EHWZHHQ WKH (23

DQG PDVWRLG SURFHV\

7(67 < $[LV
&ROWDBKWHULRU LSVLO
SDULHWDO ERQH GLUH
ZLWK DXGLWRU\ PHDWX
&ROWDLQPHGBWLRU
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75($70(17 ; = $[LV &RPELQHG
&OLHOW 3RVWWUP® UHFXPEHQW LQYROYHG VLGH XS
SUDFWLWLROQHBLGRVRWWREOH IDFLQJ WRZDUGV FOLHQWV KHI
&ROWDFWYV

/IDWHUDO PDVWRLG SURFHVV

3RVWHULRU LSVLODWHUDO RFFLSLWDO SURPLQHQFH
&ROWDLQPHQW

OHGLDO

$QWHULRU
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&OLHOW 3RDUWMUR® UHFXPEHQW LQYROYHG VLGH XS
3UDFWLWLROHBLGRVRMWWREOH IDFLQJ EDFN RI FOLHQWTYV ERG'
&ROWDFWYV

6XSHULRU LSVLODWHUDO SDUYHWWDBQ E®IQHHAWKOAW. Q DDA B bl DA

DXGLWRU\ PHDWXV

/DWHUDO PDVWRLG SURFHVV
&ROWDLQPHQW

"QIHULRU

OHGLDO
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$OQOWHULRU &UDQLDO %DVH JURQWDO D&&&=\J
&RQWDFWYV 8%

7(67 = $[LV )URQWDO &RQWDFW /(6,21

&OLHOQW 3ROKSADRQ &UDQLDO %DV
3UDFWLWLROQHBLGRVRWWREOH ORRNLQJ WRZQWG\ ERWH Q}F

&ROWDEWSUDRUELWDO ULGJH ELODWHUDOO([SDQVLRQ
&ROWDLQBROQWHULRUO\

/(6,21
7(67 = $[LV =\JRPDWLF &RQWDFW &UDQLDO %DV
&OLHOW 3ROVKSA QRHQ QWHULRUF?Ul
SUDFWLWLROHAMLGRIVRWWREOH ORRNLQJ WR%%%WEQ@ Q)

&ROWDS@WHULRU J]\JRPD ELODWHUDOO\
&ROWDLQBROQWHULRUO\
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$QWHULRU &UDQLDO %DVH )URQWDO DQG-KRJIF
&RQWDFWYV %S

75($70(17 JURQWDO &RQWDFW

&OLHOQW 3RS DRQ

SUDFWLWLROHBLGRVRWWREOH ORRNLQJ XS WRZDUGV FOLI
&ROWDBEWSUDRUELWDO ULGJH ELODDMMHEUWD OO\ ZLWK WKH K
&ROWDLQBROWHULRU DQG PHGLDO

75($70(17 =\JRPDWLF &RQWDFW
&OLHOQW 3ROKSADRQ
UDFWLWLROHBLGRIVRWWREOH ORRNL VWU
FOLHQWTV IDFH WK H
&ROWD$S@WHULRU J]\JRPD ELODWHUDO HiHO V
KDQGV

&ROWDLQBROQWHULRU DQG PHGLDO

UHVH
R
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6SKHQRLG & &

63+ L7

/(6,21
6SKHQRLG
(ISDQVLRQ

7(67 ; $[LV
&ROWDFWWHUDO JUHDWHU ZLQJ RI
VSKHQRLG ELODWHUDO
VHTXHQWLDOO\ LI \RXU
HQWLUH FUDQLXP

&ROWDLQBHGMDQ

« ODWUL[ ,QVWLWXWH

RU



6SKHQRLG & &
63+ ;L7

75($70(17 : $[LV

&OLHQW 3 RN IQRIQ
BUDFWLWLROH(QGRRILWDEQH IDFLQJ FOLHQWYV IHHW
&ROWDFWADWHU ZLQJ RI VSKHQRLG DQG UNIRPISW B DOX & RW R UM XPVH/D W

&ROWDLQPHGMDQ WRZDUGYV FHQWHU RI VWUXFWXUH
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6SKHQRLG & &

63+ =L7
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6SKHQRLG ¢
)DO[ &HUHE!
$[LV ([SDQV

o 7(67 = $[LV
 &ROWDFWV
$QWHULRU
QDVRIURQWDO \
&ROWDLQPHQW

SRVWHULRU

7(67 )YDOJ
&HUHEUL = $]
&ROWDFWYV
$QWHULRU
IURQWDO ER(
6XSHULRU SE
YHUWH]
&ROWDLQPHQW
6XSHULRU ZL
WKXPE DQG V
HPLQHQFH
JQIHULRU ZL\
K\SRWKHQDU
YHUWH]
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6SKHQRLG & &

75($70(17 = $[LV 63+ =L7
&OLHOW 3RO\VXLISA QRHQ
SUDFWLWLROHAMLGRIVRWWREOH IDFLQJ VLGH RI FOLHQWYV

&ROWDFWYV
$QWHULRU QDVRIURQWDO VXWXUH

6XSHULRU SDULHWDO YHUWH]
&ROWDLQPHQW

SRVWHULRU
,QIHULRU

« ODWUL[ ,QVWLWXWH
R X



6SKHORLG 6DJLWWDO ([SDQVLRQ & &
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/(6,21
6SKHQRLG %
< = $[LV
([SDQVLRQ

7(67 < = $[LV
&ROWDFWYV
$QWHULRU DQG ODWHUDO IURQWDO ERQH
$QWHULRU DQG LQIHULRU J\JRPD
&ROWDLQPHQW
3RVWHULRU DQG LQIHULRU
3RVWHULRU DQG VXSHULRU
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