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The Pterygopalatine fossa

e Inverted 'tear-drop’ I \

sha ped Space Zygomatic Arch

Plarygomaxullary

¢ Fissure
e Small in size ‘i%,' 4

: L/
i
!

e Between bones on the
lateral side of the skull

e Immediately posterior
to the maxilla
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Red pipe clager (W2) has passed through the faramepuallindum and is now in the Pterygopalatine Fossa




Skeletal framework

e The walls of the
pterygopalatine fossa are

formed by: A

e The anterior wall is formed by
the posterior surface of the
maxilla;

e The medial wall is formed by
the lateral surface of the
palatine bone;

e The posterior wall and roof are
formed by parts of the
sphenoid bone.

LT
“L_ 7 V-
© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com

Pterygopalatine fossa




Sphenoid bone

The part of bone that
contributes to the formation ¢
of the fossa is the
anterosuperior surface of

the pterygoid process

Opening onto this surface are
tWO I a rg e fO ra m I n a u!f;‘f;'g‘;:.u;at|(';u ossa

Palatovaginal groove

1.The Foramen rotundum
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2. Pterygoid canal




Foramen rotundum o

e Lateral and superior
foramen

e Communicates
posteriorly with the
middle cranial fossa

e The maxillary nerve
[V2] passes through it

B
Intarnal carotic artery Lessar wing

| Superior orbita fissure

Maxillary nerve [V.]

Greater pefrosal nerve of VIl
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Cartlage filing foramen lacerum” Pterygoid process

Part of pterygoid canal in 'Posterlor opaning of bony part of
carflage of foramen lacerum plerygold canal
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Pterygoid canal

e Medial and inferior foramen

e Bony canal opening onto the
posterior surface of the pterygoid
process

e Continuing superomedially for a
short distance in the cartilage that
fills the foramen lacerum

e Opens into the middle cranial fossa
just anteroinferior to the internal
carotid artery

e The greater petrosal and
sympathetic fibers from the internal
carotid plexus join to form the nerve
of the pterygoid canal

Lasser wing

Internal carotif artery

| Superior orblal fissure

| *Plerygoid process

; i /
Cartilage filing foramen lacerum

Postorr opening of bony part o
plerygold cand
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Part of plerygoid canal in
cartlage of foramen lacerum




Gateways

Seven foramina and fissures provide
apertures through which structures
fenter and leave the pterygopalatine
ossa

1. Foramen rotundum and pterygoid
canal communicate with the middle
cranial fossa

2. Palatovaginal canal opens onto
the posterior wall and leads to the
nasopharynx;

3. Palatine canal leads to the roof of
the oral cavity (hard palate) and opens
inferiorly;

4 Sphenopalatine foramen opens
onto the lateral wall of the nasal cavity
and is in the medial wall;

Sphenopalatine foramen
nasal cavity

Palatovaginal canal
Inferior orbital fissure nasopharyny

floor of orbit

Pterygomaxillary fissure
infratemporal fossa

Pterygoid canal
cranial cavity
(midclla cranial fossa)

Foramen rotundum
| )\ cranial cavity
1TES (micdle cranial fossa)

Palatine canal
roof of oral cavty (palate)
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Gateways

e O. Pterygomaxillary i v
fl SS u re b etwe e n I ate ra I Inferior orbital fissure

aSpeCt Of the floor of orbi ‘

and the infratemporal

pterygopalatine fossa <1 |
Pterygomaxillary fissure

fO S S a , infratemporal fossa

e 6. Inferior orbital
fissure between the
superior aspect of the
fossa into the floor of

Palatovaginal canal
nasopharynx

Pterygoid canal
cranial cavity
(middle cranial fossa)

Foramen rotundum
cranial cavity
(middle cranial fossa)

Palatine canal
roof of oral cavity (palate)
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Contents

e 1. The maxillary nerve [V2]

e 2. Terminal part of the maxillary artery
e 3. Nerve of the pterygoid canal

e 4. The pterygopalatine ganglion

e 5. Veins and lymphatics also pass through the
pterygopalatine fossa.




Pterygopalatine
ganglion




Nerve of the pterygoid canal

Formed in the middle cranial fossa by
the union of:

1. The greater petrosal nerve (a branch
of the facial nerve [VII]);

2. The deep petrosal nerve (a branch
of the internal carotid plexus).

Joins the pterygopalatine ganglion

Carries mainly preganglionic
parasympathetic (great petrosal) and
postganglionic sympathetic (deep
petrosal) fibers.

A ‘
Lacrinal gland Internal carotid plexus
’ Lacrimal nerve

Greater petrosal nerve
Geniculate ganglion

Doep petrosalnenve

Bl
W% Inema

g \| carotid
I\l nee
Y Internal
b4 [Eh e carotid
/N anery Superior cenvical
\ | s / Sympathetic trunk — sympathetic ganglion
S Y Cartage filing
foramen lacerum ‘
: 4 Preganglionic
R g sympathetic
) 1\ narves from T1
, ‘ Narve of pterygold canal

Parasympathetic nerves in
branch of zygomaticotempaoral nerve
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Pterygopalatine ganglion

Largest of the four parasympathetic
ganglia in the head

Formed by the cell bodies neurons
associated with:

1. Preganglionic parasympathetic
fibers of the facial nerve carried by
the greater petrosal nerve and the

nerve of the pterygoid canal.

2.Sensory and ganglionic branches
of the maxillary nerve

3.Postganglionic sympathetic
fibers (deep petrosal)

B Narve of pterygold canal

Inferior orbital fissure

Plarygopalating fossa

Preganglonc *  Postganglionic
parasympathetic sympathetic
Nerves NNVeS
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Pterygopalatine ganglion

Sphenopalatine foramen
Pharyngeal nerve
Palatovaginal canal

e These fibers form orbital, g MNasalnenes
palatine, nasal, and " Ol brnches
pharyngeal branCheS, which Zygomatic nerve
Ieave the ganglion_ nfra-orbital nerve

e Other fibers pass superiorly
through the ganglionic branches
of the maxillary nerve to enter
the main trunk of the makxillary
nerve

harynx

e And then distributed with the SR Paciing
zygomatic, posterior superior Soft palate
alveolar, and infra-orbital Posterdor superior
nerves alveolar

lar

Foramen rotundum

Pterygoid canal

Pterygopalatine
ganghon

Palatine nerves

Ganglionic branches




Pterygopalatine ganglion

Trigeminal ganglion
- Geniculate ganglion [ &= |acrimal n

Greater petrosal n. Zygomatic n.

7 O
¢‘I"

Facial n. Maxillary n.
S T Pterygopalatine ganglion
Int. carotid u. Deep petrosal n.
Post. sup.
nasal brs
Post. inf.
Ph | br.
ryxigenl e nasal br.
Sup. cervical g. Lesser palatine nn. Greater palatine n. -Nasopalatine n.
Sconeiianata PARASYMPATHETIC /\
SYMPATHETIC L} ra /
From palate From palate

AFFERENT




Orbital branches

e Pass through the inferior orbital fissure

e Supply of the orbital wall (periosteum) and
lacrimal gland

e Supply the sphenoidal and ethmoidal
sinuses.




Pharyngeal nerve

e Passes posteriorly from th
pterygopalatine ganglion

e Leaves the fossa through
the palatovaginal canal

e Supply the mucosa and
glands of the nasopharyn)

Termination of
nasopalaling
fiérve




Greater and lesser palatine

nerves :

e Pass through the palatine
canal

e Enter the oral surface of
the palate through the
greater and lesser
palatine foramina.

e Lesser palatine (Middle,
Post, palatine) nerve Derminaton of
passes posteriorly to nasopllig
supply the soft palate.




Greater and lesser palatine
nerves

e The Greater palatine (Ant.palatine)
nerve passes forward on the roof of
the oral cavity

e Innervate mucosa and glands of the
hard palate and the adjacent gingiva,
almost as far forward as the incisor
teeth

e Also supply the mucosa over the
middle and lower part of the lateral
wall of the nasal cavity

e Joins the long sphenopalatine nerve
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Nasal nerves

Seven in number

Pass medially through the sphenopalatine
foramen to enter the nasal cavity

e Short spheno-palatine (Post.Sup. Lateral
nasal) supply the mucosa of the Post,Sup.
quadrant of the nasal cavity.

e The Nasopalatine nerve (long Spheno-
palatine) is the largest of the nasal nerves

e Passes anteriorly grooving down the nasal
septum

e Through the incisive canal and fossa in the
hard palate

e Supply mucosa, gingiva, and glands
adjacent to the incisor teeth.

e Join the greater palatine nerve.
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Maxillary Nerve




Maxillary nerve [V2]

e Purely sensory

e Originates from the trigeminal ganglion in the cranial
cavity

e EXxits the middle cranial fossa, and enters the
pterygopalatine fossa through the foramen
rotundum

e It terminates as the infra-orbital nerve through the
inferior orbital fissure.




Maxillary nerve

Branches:

Meningeal (before it enters the
Fossa)

Two ganglionic branches pass
through the pterygopalatine
ganglion (Postganglionic
parasympathetic fibers and
sensory).

Zygomatic nerve

Posterior superior alveolar nerve

Infra-orbital

Zygomaticotemporal Pharyngeal nerve Orb
Zygomi
Infra-orbital ne

Zygomaticofacial — /=

Infra-orbital

Nasopharynx

~——— Lesser palatine
+— Soft palate

Greater palatine Posté

Posterior superior alveolar
Middle superior alveolar

Anterior superior alveolar
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Zygomatic nerve

e Oiriginates directly from the maxillary nerve in the
pterygopalatine fossa

e Enter the orbit through the inferior orbital fissure

e Divides into zygomaticotemporal and
zygomaticofacial branches

e Zygomaticotemporal branch enter the temporal
fossa and passes superficially to supply skin over
the temple

e Carries postganglionic parasympathetic and
sympathetic fibers and form a special autonomic
nerve to join the lacrimal nerve

e The Zygomaticofacial branch opens on the
anterolateral surface of the zygomatic bone, and
supply the adjacent skin.

Branches of masilary nerve

Tygomaticofacial J "

Jygomaticotempory

vt '
Iygomal / 4 Infraorbita

Perygopalatine”
ganglion

Corenter and

besser palatine Post, tiddle, ant
netd supertor alveolar




Posterior superior alveolar

nerve

e Passes laterally out of the fossa
through the pterygomakxillary
fissure

e Enter the posterior surface of
the makxilla approximately
midway between the last molar
tooth and the inferior orbital
fissure

e Supplies the molar teeth and
adjacent buccal gingivae

e contributes to the supply of the
maxillary sinus

Zygomaticotemporal

Anterior superior alveolar

Zygomatic

Pharyngeal nerve Orb

Zygome

Infra-orbital ne

Nasopharynx

" Lesser palatine

+— Soft palate

Greater palatine Poste

Posterior superior alveolar
Middle superior alveolar
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Infra-orbital nerve

Anterior continuation of the maxillary nerve

Leaves the pterygopalatine fossa through the
inferior orbital fissure

Communicating branch
With 2ygomalk: nenve

First in the infra-orbital groove in the floor of
the orbit and then continues forward in the
infra-orbital canal.

7 / Lacrimal gland
A

Jyoomati nérve
Inferhor palpebeal branchés

Infranedital nerve

L fﬂf"ﬂ Nasal branches of

i ntmal | INfra0rbIRA Ve

v
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M } g
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} L Anlerior supenor alveokar nerve
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.\ f) .II,',
! / ".-i_:t \ ) Nasal branch of infraorbial nerve
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While in the infra-orbital groove and canal,
the infra-orbital nerve gives origin to middle
and anterior superior alveolar nerves:

They JOin the Superior alveOIar plexus tO Pussterlor superlor aveolar nerve
supply the upper teeth

Pakiting neves

Superkr denkal ples

Middle superior alveolar nerve also supplies
the maxillary sinus

Middie superiee alveckar nerve

Anterior superior alveolar nerve also gives Lk Vow
origin to a small nasal branch

Superior gingival branches




Infra-orbital nerve

The infra-orbital nerve exits the infra-
orbital canal through the infra-orbital
foramen

Divides into nasal, palpebral, and
superior labial branches

Nasal branches supply skin over the
lateral aspect of the external nose and
part of the nasal septum,;

Palpebral branches supply skin of the
lower eyelid;

Superior labial branches supply skin
over the cheek and upper lip, and the
related oral mucosa.

Maxitary nenve (CNV2)

Meningeal beanch

Pussterlor superlor aveolar nerve

Pakiting neves

Middie Superior alveokar narve

Lateral View

/ Lacrimal gland
(i A

Communicati

Y

—

Mailary sinus

Superior glngival branches

With 2ygomal

g branch
e

Jyoomati nérve
Inferior palpebeal branches

Infranebital erve

Lf""'“{l Nasal branches of

i ntmal | INfra0rbIRA Ve

Anlerior supenor alveokar nerve
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Maxillary Nerve and
Pterygopalatine ganglion

PTERYGOPALATINE FOSSA 1

Right side of skull cut away to show tTrigeminal ganglion lying
in Meckel's cave and the maxillary division entering the
Pprterygopalatine fossa through foramen rotundum. The nerve
of the pterygoid camal is seen entering the pterygopalatine
ganglion and connectTing to Vb so that sensory fibres can be
distributed with the parasympathetic fibres from the ganglion
and so that parasympathetics can pass on Vb tTo be distributed
To sinuses and lacrimal gland.

The contents of the pterygopalatine fossa are:
* Terminal branches of the maxillary artery
- Max<illar-y nerve (VDB) tTo upper teeth, floor of orbit. face/skin
= Pterygopalatine ganglion for distribution of parasympathetics
To mnose and palate

Va in superior

orbital fissure Inferior orbital
fFissure
T rigeminal
ganglion T Zygomatic

—— - = —-——-"‘4 - | Enfra-orbital |

Foramen
ovale

- MMiddie Anterior
Posterior
superdior alveolar ncr-ve.sl
Nasapalatine |

TG reater palatine]

Max<illary artery
giving branches to
the 5 nerves that

emerge from tThe Pha —
prerygopalatine branch [Lesser palatine |

ion & also a —
branch with the Nerve of the ptrterygoid canal
infra-orbital nerve (Vidian"s nerve)

Gnfra-orbital artery)




Maxillary Artery




Maxillary artery :

Major branch of the external
carotid artery in the neck

Branches of midcle
meningeal in cranial cavity

Maxilary artery
Originates adjacent to the neck
of mandible Degptemporal ateies

Upper head of
lateral pterygoid (cut)

Superficial temporal artery

Middle meningeal artery

Originates within the s
substance of the parotid gland v

pterygoid {cut)
Buccal artery

Aurlculotemporal nerve

Plerygoid artery
Artary to masseter
Inferior alveolar artery

Passes forward through the
infratemporal fossa

External carotid

Enters the pterygopalatine
fossa through the

pterygomaxillary fissure (the et
third part)

© Elsevier, Drake et al: Gray's Anatomy for Students - www.studentconsult.com




First part

e The first part of the maxillary artery is
the part between the neck of mandible / ¢ e e
(Lat.) and the sphenomandibular /
ligament (Med.)

e Also related to the auriculo.temporal
nerve (above) and the maxillary vein
(below).

/l Jeep temporal artery

|/ /Deep temporal nerve
/Deep temporal artery
sDeep temporal nerve
Nerve to masseter

. ‘ { Superficial temporal artery
|, Auriculo-temporal nerve
\/

I Lateral pterygoid

| /
\l.'. ary
Maxillary |2 )
B Middle meningeal artery

Post, sup, J‘ ., £ SON
e Gives origin to two major branches (the " 7/ &
middle meningeal and inferior alveolar %a»,f,;; .
1 e W/ 7
arterIeS) éﬁb’ :{' \ : | l“ ‘ Mastoid process
. 5T &) |\ \ J8~External carotid
e Smaller branches (deep auricular, =

WOV |
Y[ \
a \ W

anterior tympanic, and accessory 1 | Y\ e
m e n I n g e a I ) ; ‘\’y \ ],fillliod}:m(]l na::::) and nerve

il l Lingual nerve

Buccinator Medial pterygoid muscle




Second part

e The second part of the

maxillary artery the part
related to the lateral
pterygoid muscle

Gives origin to deep
temporal, masseteric,
buccal, and pterygoid
branches (muscles of
mastication)

Course with branches of
the mandibular nerve

J
tempor Ant. 1 |
Mid 'I,’, al deeyr | v /R
P fid. . r temp. | ;\‘:
mmuiuw ( Plerygoid .\\ o)
= Ant, ) N\
%”«‘ tympanic r '/;': \ ,/”?[J L /\\
- ! /|Access. Py
[ B W |1 //menin- ’ 3 L l
58 \ /| geal | ‘Post.sup.alreolar
- \ M [
\\  Buecinator

=0 H .-"/

&=\ y» S~ I+

s ‘.\ / S‘\ \\\:\ Masseteric
\J/ \ i\

\

\ L
Pterygoid
3 " Inperi
3 [| Inferior
2 | f! alveolar
=3
< '\
3| A\
B | “»"‘
L2 \:. Mylohyoid
g i
-

\\\\\\

Branches of the maxillary artery
Gray's Anatomy 1918




Terminal (3"9) part

e In the pterygopalatine fossa
e Anterior to the pterygopalatine ganglion

e Gives origin to branches that accompany
branches of the maxillary nerve [V2] and
the pterygopalatine ganglion.

e These branches supply much of the
nasal cavity, the roof of the oral cavity,
and all upper teeth.

e |n addition, they contribute to the blood
supply of the sinuses, oropharynx, and
floor of the orbit.

Infraorbital

3“9')’\ Sphenopalatine
\ N

artery

\\, \ =5

Pharyngeal branch

\ 2N Artery of pterygoid canal
o ) "
e | iy il
Moty " A i Anterior tympanic
e \ | artery
Anterior &/ Deep auricular
superior artery
312:10;?; ,“" // \ \ Origin of
I".‘ ‘,"/' “,‘ N\ \ maxillary artery
y"“ / '\\ \ \\ N—Inferior alveolar artery
\ /| I ‘ \\ :

\ \
Branches Posterior Greater Lesser Pterygoid and
toteeth  superior palatine palatine mesenteric
andgums alveolar  artery arteries  branches
arteries
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Branches of the 3" part

maxillary artery

e 1. The posterior superior
alveolar,

e 2. Infra-orbital,

e 3. Greater palatine,

e 4. Pharyngeal,

e 5. Sphenopalatine arteries,

e 6.The artery of the pterygoid
canal

Inra-oritalarery Sphenopalating artry

Phanynagal artery

/ / ::_." A Arery of pterygoid cand

i=—Cartlage filing foramen acenum

AE

Anterior alveolar anery —

Mailery arery in
nfratemporal fossa

(reatr palaing arery

Septalpart ofgreater palating arery Posterior supsrior aveolar arery
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Posterior superior alveolar

artery

e Originates from the maxillary
artery as it passes through the
pterygomaxillary fissure

e Meets the posterior superior
alveolar nerve,

e Accompanies it through the
alveolar foramen on the
infratemporal surface of the
maxilla

e Supplies the molar and premolar
teeth, adjacent gingiva, and the
maxillary sinus.

000
o000
| X
Infraorbital
8“‘3%\ Sphenopalatine
\ N anery
\'\ \ b Pharyngeal branch
, R |
"\,\ R Artery of pterygoid canal
Ze8 ~Middle meningeal artery
\ < \:3 / atforamen spinosum
Moy " \/ N Anterior tympanic
sinus \ | artery
Anterioc N , Deep auricular
st'JDer:or . artery
alveolar [y
artery \ 114 \ Origin of
i\ maxillary artery
/ / ",\ % “—Inferior alveolar artery
/ I/ \

\ \
Branches Posterior Greater Lesser Pterygoid and
tfoteeth  superior palatine palatine mesenteric
andgums alveolar  artery arteries  branches
areries
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Infra-orbital artery

Passes forward with the infra-orbital nerve
and leaves the pterygopalatine fossa
through the inferior orbital fissure

With the infra-orbital nerve, it lies in the
infra-orbital groove and infra-orbital canal

Emerges through the infra-orbital foramen
to supply parts of the face.

In the orbital canal gives :

1. Branches that contribute to the blood
supply of structures near the floor of the
orbit-the inferior rectus and inferior
oblique muscles, and the lacrimal sac;

2. Anterior superior alveolar arteries,
which supply the incisor and canine teeth
and the maxillary sinus.

7,42, Maxillary artery and its branches,

Deep temporal

Sphenopalatine
Infraorbital

Pharyngeal artery

Artery of pterygoid canal

Maxillary (3rd part)
Posterior superior alveolar
Middle alveolar

.....

Anterior
tympanic

Deep
auricular

) i RNy
Lateral Descending palating
pterygold muscle N N Buccal

Superior temporal Ny il d part
i ‘ 4 oy~ Maxilery (2nd part)

Maxillary (1st part)
Middle meningeal
External carotid

Accessory meningeal

Inferior alveolar Branch to mylohyoid

Pterygoid

Masseteric




Greater palatine artery

e Travels posteriorly and "

Ieaves the pterygopal atlne anleriorethmgidalartery(ophlhalmic) |
fO S S a th ro U g h th e posterior ethmoidal artery (ophthalmic)
palatovaginal canal with
the pharyngeal nerve

sphenopalatine artery

e Supplies the posterior
aspect of the roof of the —
nasal cavity, the e
sphenoidal sinus, and the | |
pharyngotympanic tube. ookl sy oy




Sphenopalatine artery

e The terminal branch of the maxillary A

artery

e Leaves the pterygopalatine fossa
medially through the sphenopalatine
foramen

e Accompanies the nasal nerves, giving
off:

e 1. Posterior lateral nasal arteries,
which supply the lateral wall of the
nasal cavity and contribute to supply of
the paranasal sinuses;

e 2. Posterior septal branches, which
supply the nasal septum-the largest of
these branches passes anteriorly branches from
down the septum to anastomose with lacial artery
the end of the greater palatine artery.

greater palatine
artery (maxillary)

anterior ethmoidal artery (ophthalmic)

posterior ethmoidal artery (ophthalmic)

sphenopalatine artery

lesser palatine
artery (maxillary)




000
0000
0000
o000
m | X
Artery of pterygoid canal :
e Passes posteriorly into the
pterygoid canal and
supplies surrounding
tissues
// , RN\ Artery of pteryaord canal
Y Passing inferior|y th rough // : jw B g g oramen s
cartilage filling the foramen FVR
Aoterir vl artery — :
lacerum, "og
“ el atery i
| nhatemporel fossa
| [ (reater palatn artry

e Terminates in the mucosa of
the nasopharynx.

Septal part of greater palatin artery Posterior suparioralveolar artry
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Maxillary artery

| MAXILLARY ARTERY |

In infratemporal fossa, either within or lateral
to the superficial head of lateral pterygoid muscle.
T his muscle is shown below

Middle meningeal o
& foramen spinosum

Anterior a &

meningeal
foramen ovale

Tympanic
a & petro-
Tympanic

fissure

Deep auricular
a & sguamo -

Tympanic

fissure
Superficial External
Temporal lcarotid

|Mylohyoid a |

lbecpml a |
A &

- /

///// [// /, Ill
Muscular
branches

Buccal

/& fissure

Vl.ingud a|

Inferior alveoclar
a & foramen

Infra-orbital a

Posterior superior
alvecolar a &
foramina

=  Sphencpalatine
a & foramen

Greater/lesser
;O palatine a &
foramina

Pharyngeal a &

canal

- an artery to the

prterygoid canal

BEFORE LATERAL
PTERYGOID

5 BRANCHES
INTO BONE

LATERAL OR
WITHIN LATERAL
PTERYGOID. 4/5
BRANCHES TO
SOFT TISSUE

BEYOND
LATERAL
PTERYG&GOID
5/76 BRANCHES
WITH NERVES




Veins

e Drain areas supplied by branches of
the terminal part of the maxillary
artery

Infra-orbital vein

e Generally travel with these branches
back into the pterygopalatine fossa.

e The veins coalesce in the fossa and
then pass laterally through the
pterygomakxillary fissure to join the
pterygoid plexus of veins in the
Infratemporal fossa

e The infra-orbital vein, drains the -
Inferlor aSpeCt O-I-' the Orblt, Pterygoid plexus in infratemporal fossa
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e May pass directly into the
infratemporal fossa, so bypassing
the pterygopalatine fossa
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