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B iB iBasicsBasics

• 6 major salivary glands
submandibular, 2 sublisubmandibular, 2 subli

100’ f i li• 100’s of minor salivary
aerodigestive tract

• Main job…. Saliva!!!!j

s: 2 parotid, 2 
ingual.ingual.

l d li i thy glands lining the upper 



AA P idP idAnatomyAnatomy--ParotidParotid

• Serous cells only
• On side of the face, deep top

superficial to the masseter
• Parotid compartment bord

t i t l ditposterior-external auditor
process, styloid muscles, in

• Tale of parotid extends suTale of parotid extends su

o skin, subcutaneous tissue, 
r.
ders superior-zygoma, 

l i f i t l idry canal, inferior-styloid 
nternal carotid and jugular.
perficial to SCMperficial to SCM. 



P id dP id dParotid ductParotid duct

• Stensen’s duct begins a
gland 1.5cm below thegland 1.5cm below the 
masseter 5-6cm, pierce

• Opens in mouth lateral• Opens in mouth lateral

at anterior border of the 
zygoma. Traverses thezygoma.  Traverses the 

es the buccinator. 
l to 2nd upper molarl to 2nd upper molar.





S b dib l lS b dib l lSubmandibular glaSubmandibular gla

• Mucous and serous cells.
• Submandibular triangle: ag

bellies of digastric and infe
mandible.
M di l d i f i t th• Medial and inferior to the 

• Wraps around the mylohy
and deep lobeand deep lobe.

• Superficial layer of deep c
envelop the gland.p g

ddandand

anterior and posterior p
ferior margin of the 

diblmandible.
yoid.  C-shaped, superficial 

cervical fascia splits to 



Wh ’ dWh ’ dWharton’s ductWharton’s duct

• Exits the gland from th
b/w the hyoglossus andb/w the hyoglossus and
enters the genioglossus
mouth just lateral to linmouth just lateral to lin

• CN XII inferior to the d
superior to the ductsuperior to the duct.

he medial surface travels 
d mylohyoid musclesd mylohyoid muscles 
 muscle and opens into 
ngual frenulum.ngual frenulum.
duct and lingual nerve is 



SM l d iSM l d iSM gland innervatSM gland innervat

• Sympathetic stimulation s
• Parasympathic stimulates y p
• PNS pre-ganglionic fibres 

tympani n. via the lingual 
li Th t th lganglion.  Then to the glan

• SNS fibres originate in the
and travel with the lingualand travel with the lingual

iitiontion

timulates mucoid saliva.
watery saliva.y
come from the chorda 
n. to the submandibular 
d it lfnd itself.

e superior cervical ganglion 
l artery to the glandl artery to the gland.





S bli l l dS bli l l dSublingual glandsSublingual glands

• Mucous secreting.
• Just below the floor ofJust below the floor of 
• Bordered by geniogloss

mandible laterally, andmandible laterally, and
• Wharton’s duct and lin

gland and genioglossusgland and genioglossus
• No fascial capsule.

mouth mucosa.mouth mucosa.
sus/hyoglossus medially, 
d mylohyoid inferiorly.d mylohyoid inferiorly.
ngual n. travel b/w SL 
s muscle.s muscle.



SL l d ’dSL l d ’dSL glands cont’dSL glands cont’d

• Ducts of Rivinus (~10) alon
the gland open into the mo
i h fl f hin the floor of mouth.  

• Innervated by the PNS/SN
as the SM glandas the SM gland.

• Gland supplied by subling
and the submental branch
the corresponding veins.

• Lymphatic drainage is pri
submandibular nodes.

ng the superior aspect of 
outh along sublingual fold 

NS systems in the same way 

gual branch of the lingual a. 
h of the facial a.  Drained by y

imarily by the 





Mi li lMi li lMinor salivary glanMinor salivary glan

• Either mucous serous o
• 600 1000 /person• 600-1000 /person
• Each gland has it’s own
• Found most commonly

palatal, and lingual reg

ddndsnds

or both

n duct.
y in buccal, labial, 
gions.



Ph i lPh i lPhysiologyPhysiology

• Role of saliva:
– Lubricates
– Moistens, help with masticati
– Cools hot food

Buffers chemicals– Buffers chemicals
– Cleans the mouth (lavage)
– Protects mucosa
– Prevent dental caries
– Helps form enamel, provides 

A tib t i l (l I A– Antibacterial (lysozyme, IgA
– Homeostasis

ion

inorganic ions
A id )A, peroxidase)



Ph l C ’dPh l C ’dPhysl. Cont’dPhysl. Cont’d

• Secretory unit: acinus, 
the collecting duct.the collecting duct.

• Secrete saliva, hypoton
plasma)plasma).

secretory tubules, and 

nic solution (compared to 



S U iS U iSecretory UnitSecretory Unit



S PS PSecretory ProcessSecretory Process
• Active process involvingActive process involving 
• Primary secretion: produ

osmolality more similar t
• Ductal secretion: tubule 
• Degree of modification d

ti f difi ti Ittime for modification.  It
• Serous acinar cell granul

cells contain mucin.

cell synthesis and active transportcell synthesis and active transport.
uced by acinar cells composition and 
to plasma.
modifications make it more hypotonic.

depends on flow rate.  Fast rate less 
t’ till h t it’s still hypotonic.
les contain amylase, mucous acinar 



A i NA i NAutonomic NervouAutonomic Nervou

• Anatomy above
• ANS stimulation cause• ANS stimulation cause

(more -), K out into sal
Known as the secretoryKnown as the secretory

SSus Systemus System

s hyperpolarizations hyperpolarization 
liva, Cl into cells.  
y potentialy potential.



P h i NP h i NParasympathetic NParasympathetic N

• Pre-ganglionic PNS fib
salivary nucleus in the y

• No true synapses b/w p
and the SL/SM glands.g
into glands.

• ACh main transmitter.
• Muscarinic  solely invo

production.p

NSNSNSNS

bers originate from the 
brainstem.

post-ganglionic fibers 
  ACh passively diffuses p y

.
olved in saliva 



PNS i iPNS i iPNS innervationPNS innervation



S h i NSS h i NSSympathetic NSSympathetic NS

• Norepinephrine is the m
• All synapses are adrene• All synapses are adrene
• SNS stimulation produ
• SNS simulation augme

main transmitter.
ergicergic.

uces scant viscous saliva.
nts that of the PNS.



S li flS li flSalivary flow ratesSalivary flow rates
N ANS ti l ti 0 00• No ANS stimulation 0.00
ml/min/gland with ANS

• ~1000-1500 ml/24hrs, or1000 1500 ml/24hrs, or
• Unstimulated 69% of flo

5% SL.
• Stimulated parotid and 
• Minor glands independe

for 7-8% total flowfor 7-8% total flow.
• Flow independent of age

age, flow still constant.  
meds.

01 0 2 l/ i / l d 0 8 1 701-0.2 ml/min/gland, 0.8-1.7 
 stimulation.
r 1 ml/min.r 1 ml/min.
ow from SM gland, 26% parotid, 

SM reverse contributions.
ent of stimulation usually account 

e.  Acinar cells degenerate with 
Xerostomia in elderly likely due to 



Infections of the Infections of the Salivary GlandsSalivary Glands



Vi l I f iVi l I f i MMViral Infections  Viral Infections  -- MM

• Most common nonsuppura
• ChildrenChildren
• Parotid (occ. SMG)
• bilateral generalized swelbilateral, generalized swel
• Paramyxovirus

– Highly contagiousHighly contagious
– Air-borne droplet spread
– Incubation 18 daysy
– Virus spread for 1 week follo

MMMumpsMumps

ative infection

llinglling

owing swelling



MMMumpsMumps

• Ductal epithelial desquam
and secondary infectiony

• Low grade fever, arthralgi
• Hydrationy
• Rest
• Modify diet to decrease glaModify diet to decrease gla
• Complications
• Parainfluenza echovirusParainfluenza, echovirus, 

virus

mation leads to obstruction 

ia, HA, malaise

and stimulationand stimulation

EBV choriomeningitisEBV, choriomeningitis 



Acquired ImmunodefAcquired Immunodef

• HIV-SGD
• Lymphoproliferative aLymphoproliferative a

the major salivary glan
• High suppressor T-cellHigh suppressor T cell
• Can be initial presenta
• Parotid (15 30% bilate• Parotid (15- 30% bilate

interstial pneumonitis
• HIV in saliva• HIV in saliva

eficiency Syndromeeficiency Syndrome

nd cystic enlargement ofnd cystic enlargement of 
nds
ls and lymphocytosisls and lymphocytosis
tion
eral) with lymphocyticeral) with lymphocytic 



HIVHIV Cli i l FCli i l FHIV HIV –– Clinical FeaClinical Fea

• Infected newborns or adul
• Gradual nontender enlargg
• Xerostomia, dry eyes, arth
• Glandular swelling fluctua
• Surgical treatment 

– Ddx: lymphoma, Kaposi’s 
• CT, MRI, FNA - observati
• Steroids and zidovudine

G d l h i i l• Good oral hygiene, sialago

aturesatures

lts (20-60 yo)
gement of glandsg g
hralgia
ates

ion

t i l fl idogues, topical fluoride



Acute Suppurative SAcute Suppurative S

• “Surgical parotitis”, “S
• 0 01 0 02% of all admis• 0.01-0.02% of all admis
• 0.002-0.04% of all post
• Retrograde migration o

cavity
• Parotid gland most freq

– Inferior bacteriostatic prop

SialoadentitisSialoadentitis

Surgical mumps”
ssionsssions
tops
of bacteria from the oral 

quently involved
opertiesp



Pathogenesis of AcuPathogenesis of Acu

• Normal healthy flow flush
• Stasis permits retrograde p g
• Compromised host resista
• Poor oral hygiene (increas
• Chronic disease or prolong
• DEHYDRATION
• Anticholinergics or diureti
• Anorexia reduces salivatio
• 25% bilateral

te infectionste infections

hes ducts
flow

ance
se oral bacteria)
ged recovery

ics
on



S f AS f ASymptoms of AcuteSymptoms of Acute

• Rapid onset of pain, 
swelling, indurationg

• Fever, chills, malaise
• Increased WBC count
• Suppurative discharge 

from the glandg

i f ii f ie infectionse infections

• S. aureus
• Streptococcus spcStreptococcus spc
• Strept pyogenes
• Strept viridansStrept viridans
• Strept pneumo
• H influenzae• H. influenzae
• anaerobes



TTTreatmentTreatment

• Antibiotics
• Steroids
• Analgesics
• Local heat application
• Massage
• Increased fluid intake
• Surgical treatment if no im
• CT or US to rule out absce
• Sialogram C/I in acute pha

mprovement
ess
ase



Ch i Si l dCh i Si l dChronic SialoadenChronic Sialoaden

• Repeated episodes of pain 
• Parenchymal degenerationParenchymal degeneration

of the gland
• Initial severe acute infectio
• Duct obstruction
• Depressed glandular secreDepressed glandular secre
• Parotid
• More infections = more daMore infections  more da

i ii initisnitis

and inflammation
n and fibrous replacementn and fibrous replacement 

on

etionetion

amage to gland and ductamage to gland and duct



P h h i lP h h i lPathophysiology anPathophysiology an

• Obstruction of salivary 
flow

• Intraductal calculus
• Stricture
• Mucous plug
• Ductal papilla lesionDuctal papilla lesion
• Extrinsic compression

d Td Tnd Treatmentnd Treatment

• No consistent Tx
• Tympanic neurectomyTympanic neurectomy
• Duct ligation
• Gland excisionGland excision



Si l li hi iSi l li hi iSialolithiasisSialolithiasis

• Formation of hardened
in the ductal systemin the ductal system

• Common with chronic 
C• Causes:
– Stagnation of saliva
– Focus for formation from
– Biologic factors (Calcium

• Hilus of the gland most

d intraluminal deposits 

sialoadenitis

m duct injury
m salts)
t common site



L iL iLocationLocation

• 80% Wharthon’s duct
• 19% Stenson’s• 19% Stenson’s
• 1% sublingual
• Why Wharthon’s?

– Alkaline and viscous sali
– Increased Ca and Phos
– Angulation of the duct atg
– Vertical orientation at the

iva

t Mylohyoidy y
e distal segment



C i iC i iCompositionComposition

• Calcium phosphate and
• Mg Zn NH3• Mg, Zn,NH3
• Glycproteins, mucopoly

d b idebris
• No correlation with cal

levels

d carbonate

ysaccharides, cellular 

lcium and phosphate 



S d MS d MSymptoms and MaSymptoms and Ma

• Colicky postprandial 
painp

• Swelling
• Erosive extrusion
• Plain films
• SialographySialography

nagementnagement

• Like sialoadenitis
• Avoid vigorous probingAvoid vigorous probing
• Incise duct orifice
• SialodochoplastySialodochoplasty
• Stenting
• Surgical excision• Surgical excision
• ECSL



Salivary GlaSalivary Gla

• The Tumors
– Benign 
– Malignant 

• Work Up
– Hx, Px & Imaging (previously 

d)covered)
– FNAs 

and and NeoplasmsNeoplasms

• Managementg
– Surgery

• Superficial Parotidectomy
• Submandibular Gland 

Resection
C li ti– Complications

– Contraversial
• The N0 NeckThe N0 Neck



S li Gl d NS li Gl d NSalivary Gland NeoSalivary Gland Neo

• Diverse histopathology
– Determines Aggressivenegg

• Relatively uncommon
– 2% of head and neck neo2% of head and neck neo

• Distribution
– 95% in adults95% in adults
– Parotid:  80% overall; 80
– Submandibular: 15% ovSubmandibular:  15% ov
– Sublingual/Minor:  5% o

lloplasmsoplasms

y
ess

oplasmsoplasms

0% benign
verall; 50% benignverall; 50% benign

verall; 40% benign



M C PM C PMost Common ParMost Common Par

• Benign
1) Pleomorphic adenoma1) Pleomorphic adenoma
2) Warthin tumour
Malignant• Malignant

1) MEC
) d2) AdenoCa

id Tid Trotid Tumoursrotid Tumours



M C SMM C SMMost Common SMMost Common SM

• Benign
1) Pleomorphic adenoma1) Pleomorphic adenoma

• Malignant
1) ACC1) ACC
2) MEC

) li i d3) Malignant mixed

MG TMG TMG TumoursMG Tumours



Most Common MinoMost Common Mino
TumoursTumours

• Benign
1) Pleomorphic adenoma1) Pleomorphic adenoma
2) Monomorphic adenoma
Malignant• Malignant

1) ACC
)2) MEC

3) AdenoCa
4) SCC

or Salivary Gland or Salivary Gland 

a



Common Salivary GlCommon Salivary Gl
ChildrenChildren

• Benign
1) Hemangioma (mesench) g (
2) Pleomorphic adenoma (
3) Lymphangioma) y p g

• Malignant
1) 85% in parotid) p
2) MEC
3) Acinic cell carcinoma)
4) AdenoCa

land Tumours in land Tumours in 

hymal)y )
(epithelial)



Multicellular TheoryMulticellular Theory
Neoplastic cells originate from secretoNeoplastic cells originate from secreto

• Striated duct—oncocytic y
tumors, Warthin’s, adenoca

• Acinar cells—acinic cell 
icarcinoma

• Excretory Duct—squamous cell 
and mucoepidermoid a d ucoep de o d
carcinoma

• Intercalated duct and 
ith li l llmyoepithelial cells—

pleomorphic tumors, adenoid 
cystic & adenocay

yy
ory unit counterpartsory unit counterparts



Bicellular TheoryBicellular Theory
Neoplastic cells originate from basal cells in iNeoplastic cells originate from basal cells in i

• Intercalated DuctsIntercalated Ducts
– Pleomorphic adenoma
– Warthin’s tumor
– Oncocytoma
– Acinic cell
– Adenoid cystic

intercalated and excretory ductsintercalated and excretory ducts

• Excretory DuctsExcretory Ducts
– Squamous cell
– Mucoepidermoidp



Benign NeoplasmsBenign Neoplasmsg pg p



Pl hi AdPl hi AdPleomorphic AdenPleomorphic Aden
• Most common of all salMost common of all sal

• 70% of parotid tumors
• 50% of submandibular tum
• 45% of minor salivary glan
• 6% of sublingual tumors

• 4th-6th decades
• F:M = 3-4:1F:M  3 4:1

omaoma
livary gland neoplasmslivary gland neoplasms

mors
nd tumors



Pl hi AdPl hi AdPleomorphic AdenPleomorphic Aden

• Slow-growing, painless
• Parotid: 90% in super• Parotid:  90% in super

of gland
Mi li l d• Minor salivary gland:  
submucosal mass

omaoma

s mass
rficial lobe most in tailrficial lobe, most in tail 

l t l l tlateral palate, 







Pl hi AdPl hi AdPleomorphic AdenPleomorphic Aden

• Treatment:  complete s
– Parotidectomy with facia– Parotidectomy with facia
– Submandibular gland exc

Wide local excision of m– Wide local excision of m
• Avoid enucleation and 

– 20-45% recurrence
• can metastasize and ye

histologically 

omaoma

surgical excision
al nerve preservational nerve preservation
cision

minor salivary glandminor salivary gland
tumor spill

t remain benign 



W hi ’ TW hi ’ TWarthin’s TumorWarthin’s Tumor
• AKA: papillary cystadenAKA: papillary cystaden
• 6-10% of parotid neoplas

Old C i l• Older, Caucasian, males
• Incidence increasing in w
• 10% bilateral; 20% mult
• 3% with associated neop3% with associated neop
• Presentation:  slow-grow

parotid tailparotid tail

noma lymphomatosumnoma lymphomatosum
sms

women (smoking)
ticentric
lasmslasms

wing, painless mass in 



Malignant TumorsMalignant Tumors





M id id CM id id CMucoepidermoid CMucoepidermoid C

• Most common salivary
• 5 9% of salivary neopla• 5-9% of salivary neopla
• Parotid 45-70% of case
• Palate 18%
• 3rd-8th decades, peak in, p
• F>M
• Caucasian > African A• Caucasian > African A

C iC iCarcinomaCarcinoma

y gland malignancy
asmsasms
es

n 5th decade

AmericanAmerican



M id id CM id id CMucoepidermoid CMucoepidermoid C

• Presentation
– Low-grade: slow growinLow grade:  slow growin
– High-grade:  rapidly enla
– **Minor salivary glands:Minor salivary glands:

or inflammatory process
• Hemangiomag
• Papilloma
• Tori 

C iC iCarcinomaCarcinoma

ng, painless massng, painless mass
arging, +/- pain
: may be mistaken for benign:  may be mistaken for benign 



M id id CM id id CMucoepidermoid CMucoepidermoid C

• Treatment
– Influenced by site stage– Influenced by site, stage,
– Low-grade tumors: comp

parotidectomyparotidectomy
– High-grade: parotidectom

& RTX& RTX

C iC iCarcinomaCarcinoma

grade grade
plete resection by 

my, neck dissection (N0 neck) 



Adenoid Cystic CarcAdenoid Cystic Carc
d• Overall, 2nd most comm

malignancy
• 2nd most common of pa
• Most common in submos co o sub

and minor salivary glan
• M = F• M = F
• 5th decade
• Presentation

– Asymptomatic enlarging 
– Pain, paresthesias, facial 

cinomacinoma
mon salivary gland 

arotid
mandibular, sublingual d bu , sub gu

nds

mass
weakness/paralysis



Ad id C ti CAd id C ti CAdenoid Cystic CarcAdenoid Cystic Carc
• HistologyHistology
• i) cribriform pattern

– Most commonMost common
– “swiss cheese” appearance

iicinomacinoma



Ad id C i CAd id C i CAdenoid Cystic CarAdenoid Cystic Car
• ii) tubular patternii) tubular pattern

– Layered cells forming duct-
like structures

– Basophilic mucinous 
substance

iircinomarcinoma
• iii) solid patterniii) solid pattern

– Solid nests of cells without 
cystic or tubular spaces



Ad id C i CAd id C i CAdenoid Cystic CarAdenoid Cystic Car
• Treatment

– Complete local excision
– Tendency for perineural inva
– Postoperative Neutron Beam
– Long-term F/U mandatory

P i• Prognosis
– Local recurrence:  42%

Distant metastasis: lung bon– Distant metastasis:  lung, bon
– Indolent course:  5-year surv

iircinomarcinoma

asion:  facial nerve sacrifice
m XRT

nene
vival 75%, 20-year survival 13%



ComplicationsComplications







Frey’s syndrome (akFrey’s syndrome (ak
sweating)sweating)

– Aberrant reinnervation of
nerves to the sweat glandsnerves to the sweat glands

– 10% of patients overtly sy
– Diagnosis: Minor’s starch
– Afferent pathway

• Parotid and sweat glands
• Auriculotemporal nerve

O i li• Otic ganglion
• LSPN (enters skull base via
• Jacobson’s nerve (leaves sk

canaliculus)canaliculus)
• CN IX
• Inferior salivatory nucleus

ka. Gustatory ka. Gustatory 

f postganglionic parasympathetic 
s of the faces of the face
ymptomatic
h iodine test

a foramen ovale)
kull base via inferior tympanic 
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