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An "open bite" leaves space between the

upper and lower teeth when the mouth is

closed.

A retrognathic jaw is a receding lower jaw,

sometimes called a weak chin.

A prognathic jaw occurs when the lower jaw

is overdeveloped and protrudes beyond the

upper jaw.

O rthognathic surgery is performed

on the jaws to put them into the

correct position. Orthognathic

(pronounced or-thog-na-thik) means 

literally “straight jaws”. This will 

improve a person’s ability to chew and

speak. The surgery may also improve 

facial appearance. Breathing may become

easier for some people. 

Jaw problems that may be corrected

by orthognathic surgery include jaws that

are too large, too small, too far forward,

too far back, or crooked. There may be a 

significant gap between the upper and

lower front teeth.

The causes can vary. For example, the

problem may have:

■
been present at birth

■
developed as the jaws grew

■
occurred due to trauma or disease.

When a person needs orthognathic

surgery, it is usually performed in 

conjunction with orthodontic treatment

to correct problems with the occlusion,

commonly called “bite” (that is, the 

contact of the teeth between the upper

and lower jaws as they meet during 

chewing or when the jaws are closed).

SYMPTOMS AND SIGNS

Symptoms and signs that may indicate a

need for orthognathic surgery include

problems with the following:

■
chewing or biting food

■
speaking clearly

■
jaw pain

■
unbalanced facial appearance

■
uneven or rapid wearing down of teeth

■
receding chin

■
protruding jaw

■
open bite (space between upper and

lower front teeth or back teeth when

the mouth is closed)

■
inability to make lips meet without

effort
■

chronic mouth breathing with dry

mouth and inflamed gums

■
sleep apnea (when sleeping, breathing

problems such as snoring).

DIAGNOSIS
Your surgeon will inspect your face and

jaws, and may make facial measurements,

take photographs or use video imaging,

or recommend X-ray examinations of

your jaws and jaw joints.

Your surgeon may assess tooth wear

and tooth position to determine whether

your teeth fit together correctly. 

Your surgeon may make plaster 

models of your teeth and jaws to assist

treatment planning. 

You may need treatment from your

general dentist before starting orthodon-

tic and surgical treatment.

Realistic expectations: When you are

making the decision whether to have 

surgery, you must keep in mind that your

surgeon cannot guarantee that the surgery

will always be successful or that the 

surgery bears no risk. 

The operation and its outcome might

not meet your expectations. You are 

encouraged to discuss fully with your 

surgeon the treatment to be done and the

likely outcome you should expect.

ORTHOGNATHIC SURGERY

Patient information to assist informed consent

W isdom teeth (also called 

third molars) usually do not 

push through the gums 

until people are in their late teens,  

twenties or even older. Wisdom teeth are 

usually the last teeth to come through  

the gums.  Most people have four wisdom teeth. 

Some people have none. Often, there is 

little space at the rear of the jaws for  

wisdom teeth to come easily through the 

gums. If the jaw does not have enough 

room for the wisdom tooth to come 

through, the tooth will become wedged 

in or “impacted”.  Some impacted wisdom teeth remain 

buried and cause no trouble. However, 

other impacted wisdom teeth may cause 

severe problems, including infection in 

the surrounding gum. 
If one or more of your wisdom teeth 

become troublesome, your oral and  

maxillofacial surgeon may recommend 

that they be removed.  
Removal of a wisdom tooth is a very 

common procedure. Removal of trouble-

some wisdom teeth should usually  

be done as soon as possible, before the 

problems get worse. 
As shown in the illustration, an  

impacted wisdom tooth may be touching, 

or close to, a major nerve. This can lead 

to complications during surgical removal 

of the tooth, as described on page four. 

TREATMENT OF INFECTION 

Your dentist may gently clean the infected 

area around the tooth. You may be  

advised to rinse your mouth often with a 

warm saltwater mouthwash. Use one  

teaspoon of salt in a glass of warm water. 

The water should be as warm as possible, 

but not too hot.  Your surgeon may also suggest a 

mouthwash and a pain killer. 

Your surgeon may prescribe anti- 

biotics. Tell your surgeon if you have ever 

had an allergic reaction to any antibiotics 

or other drugs. Take the complete course 

of antibiotics. If a lower wisdom tooth is 

infected, it can be made worse by the 

upper  wisdom tooth biting down on the 

gums. The patient can be helped by  

removal of the upper wisdom tooth.

WISDOM TEETH  
AND WHAT TO DO ABOUT THEM

Important: Fill in all details on the sticker below. 
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ASK YOUR SURGEON 
T his pamphlet is intended to provide  

general information. It is not a substitute 

for advice from your surgeon. This pamphlet 

does not contain all known facts about this 

topic. If you are not sure about the benefits 

and risks of wisdom tooth extraction, ask 

your surgeon. This information will change 

with time, due to clinical research and new 

therapies. Your oral and maxillofacial surgeon is 

specially trained and will be able to answer 

any questions or concerns you may have 

about diagnosis, surgery and anaesthesia. 

Your surgeon cannot guarantee that treatment 

will meet all of your expectations and that it 

has no risks. If you are uncertain about the 

advice you are given, you may wish to seek 

a second opinion from another oral and  

maxillofacial surgeon. Use this pamphlet only 

in consultation with your surgeon. 

Consent form: If you decide to have teeth  

removed, your surgeon may ask you to sign 

a consent form. Read it carefully. If you have 

questions about the consent form or related 

matters, ask your surgeon.
YOUR SURGEON

Inferior alveolar nerve

Lingual nerve

Mandibular foramen

Mental nerve

Second molar
First molar

An impacted wisdom tooth may 

require extraction by an oral and 

maxillofacial surgeon. As shown in 

the illustration, an impacted wisdom 

tooth may be close to major nerves. 

The lingual nerve is in the soft tissue on 

the tongue-side of the jaw and varies in 

its position. The inferior alveolar nerve 

courses through the middle of the mandible and 

may be very close to the impacted wisdom tooth.

Impacted wisdom teeth (third molars)

Mental foramen

Patient information to assist informed consent

Implant: An implant is inserted into the 

jaw bone to provide a base for supporting 

and attaching the prosthesis.  

Prosthesis: A prosthesis is 
an artificial 

tooth, or row of artificial teeth, attached 

to the implant. The prosthesis may be a 

“crown” to replace one missing tooth or a 

“bridge” to replace several missing teeth. 

In a jaw with no teeth, the prosthesis  

covers almost the full dental arch. Some 

prostheses with many teeth are fixed  

permanently onto the implants with 

screws or special cement. Other types  

of prostheses can be taken out for daily 

cleaning. These prostheses are called 

“over-dentures”. 

Types of implants: Many different types 

of implants and prostheses are available 

for people with different needs. 

Implants may be made of different 

materials and implanted in different 

ways. Each has its o
wn advantages and 

disadvantages. You and your surgeon can 

discuss which is likely to be best for you. 

Implant designs, materials and  

techniques have improved greatly over 

the past 20 years and are continuing to 

improve. 

ASK YOUR SURGEON 

This pamphlet is intended to provide you 

with general information. It does not  

contain all known facts about all types of 

dental implants. Read this pamphlet carefully, 

and save it for reference. This information 

will change with time due to clinical research 

and new therapies. 

If you are not sure about the benefits, 

risks a
nd limitations of dental implants, ask 

your surgeon. You may want to make a list 

of questions to ask your surgeon.  

An oral and maxillofacial surgeon is  

specially trained in surgery of the mouth, 

teeth, gums and jaws. Your surgeon will  

be able to answer questions or concerns  

you may have about the need for implants,  

the different types of implants, the procedure 

and the chances for success. Your surgeon 

will work with a prosthodontist or a dentist  

to plan and complete your total implant  

treatment. 

This pamphlet is not a substitute for  

advice from your surgeon and should be 

used only in consultation with your surgeon.

Tooth root

Implant

Prosthesis

Implant

Important: Fill in all details on the sticker below. 
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WHY DENTAL IMPLANTS ARE USEFUL 

As implants provide points of firm attach
-

ment for dental prostheses, they can help  

to solve problems posed by traditional 

dentures and bridges.  

Many people have reported that dental 

implants are more comfortable, conven-

ient and attractive than the dentures they 

had previously worn.  

They also report fewer problems when 

eating and talking. Biting and chewing 

are typically very similar to biting and 

chewing with normal teeth.  

In order to get bridges to fit correctly, 

adjacent healthy teeth need to be cut and 

reshaped, which damages them.  

In contrast, adjacent natural teeth do 

not have to be altered or damaged when 

implants are used. 

Bonding of the implant and jaw bone 

Implants are m
ade of materials

 (such as the 

metal tit
anium) that are c

ompatible with, 

and can bond strongly to, bone tissue.  

The bone tissue grows onto the surface 

of the implant. This is called “osseointe-

gration” and “biointegration”. You may 

hear your surgeon use these terms.  

When fixed firmly within the jaw 

bone after healing, the implant will be 

strong enough to bear the daily forces of 

chewing and normal function.

P
eople who have missing teeth may benefit from techniques that allow artificial tee

th 

to be implanted firmly in jaw bone. These techniques range from replacing one  

missing tooth to replacing most teeth in the upper and lower jaws. Dental implants 

have become a common treatment and an important part of modern dentistry over the 

past 30 years. Millions of people around the world have had a variety of dental implants. 

As shown in the figure (right), the basic structure consists of the implant and the dental 

prosthesis.

DENTAL IMPLANTS

Patient information to assist in
formed consent

P

IMPORTANT: FI
LL IN

 ALL D
ETAILS ON THE STICKER BELOW. 

DEAR SURGEON: After 
you discu

ss th
is p

amphlet w
ith your p

atien
t, fil

l in the in
formation on this st

icke
r, p

eel 
it 

off, a
nd put it

 on the patien
t's m

edical history o
r ca

rd. Th
is w

ill re
mind you and your p

atien
t that this p

amphlet 

has been
 given

 to the patien
t. Some su

rgeons ask th
eir p

atien
ts to

 sig
n the sti

cker
.

Ed
itio

n 
nu

m
be

r: 
6

Consum
er a

nd Carer 
Fee

dback: 
To provide fe

edback a
bout th

is p
amphlet, 

send comments to
: fee

dback@
mitec

.com.au or by post to
 Mi-tec

, PO
 Box 24, Camberw

ell, 
VIC, 3124, Austr

alia.

CAUSES OF A TM
D 

The ca
use o

f a T
MD is n

ot alw
ays known. 

Most 
are 

due to joint degenerat
ion, 

trau
ma or in

jury to the upper o
r lo

wer 

jaw
. A TMD can

 be provoked by degen-

erat
ive co

nnecti
ve-ti

ssue disorders s
uch as 

osteo
arth

riti
s an

d rheumatoid art
hriti

s, 

which may cau
se c

onsiderab
le T

MJ dys-

functio
n.  

Sustai
ned em

otional o
r physica

l str
ess 

plays an
 im

portan
t ro

le in
 many TMDs.  

Tension and stre
ss ca

n cau
se c

lenching 

or grinding of tee
th (bruxism

), w
hich can

 

cau
se 

muscle
 spasm

s in the chewing  

muscle
s. T

his c
an lea

d to loading of th
e 

TMJs b
eyond their n

ormal c
apacit

y. 

The pain and dysfunctio
n often

  

asso
ciat

ed with a T
MD can

 be disab
ling 

and may contrib
ute t

o em
otional te

nsion 

or depress
ion. W

ith ch
ronic T

MD, th
e 

perso
n may have fr

ustra
tion, an

xiety
 and 

further s
tres

s.  

A TMD can
 be w

orsen
ed by changes 

in “occlu
sion”, t

he co
ntact

 am
ong tee

th 

in the to
p and bottom jaw

s as
 they meet 

during ch
ewing an

d when the ja
ws ar

e 

closed. In
appropriat

e or so
metim

es n
ew 

dental 
rest

orati
ons, dentures,

 crowns, 

bridges a
nd tooth loss ca

n worsen
 a T

MD. 

Symptoms m
ay ari

se a
t an

y tim
e in

 

life
. However, 

onset 
is usually

 during 

earl
y adulthood. Chronic T

MD pain and 

dysfunctio
n can

 be difficult to
 tre

at.

TREATMENT OF TEMPOROMANDIBULAR DISORDERS (TMDs)

Patien
t information to assist

 informed consent

T
he 

tem
poromandibular 

joint 

(TMJ) is
 locate

d where 
the lo

wer 

jaw
 (mandible) 

atta
ches to the 

base 
of your sk

ull o
n eac

h sid
e of your 

head
. Place

 your fingers 
in fro

nt of your 

ears
 and open your m

outh, an
d you can

 

feel
 these 

joints m
ove.  

The T
MJ al

lows your m
outh to open 

and clo
se, a

nd move fr
om sid

e to
 sid

e. A
 

disc 
within eac

h TMJ ac
ts a

s a 
cushion 

and protect
s th

e m
andible fr

om wear.
 

Muscle
s at

tach
ed to the T

MJ co
ntrol 

its 
positi

on and jaw
 movements d

uring 

talk
ing, ch

ewing and swallo
wing. 

Temporomandibular d
isorders (

TMDs) 

are 
a group of re

late
d disorders 

that c
an 

involve one or both TMJs, c
hewing mus-

cles
 and surrounding tis

sues. 
TMDs ca

n 

cau
se pain, clic

king, grati
ng, locking,  

faci
al p

ain and headache. F
or m

ost p
eople, 

symptoms ar
e te

mporary
 and usually

 go 

away without tre
atm

ent.  

About six
 or se

ven people o
ut of ev

ery 

10 will 
have si

gns of a 
TMD at 

some 

point in
 their 

lives. A
bout one perso

n in 

four is aware 
of symptoms or reports 

them. Of ev
ery 100 people w

ith a T
MD, 

only about five w
ill s

eek
 tre

atm
ent.

DiscFossa

Ear 
canal

Condyle

Temporomandibular Joint (TM
J)

Temporalis 

muscle

Masseter 

muscle

Mandible

YOUR SURGEON

ASK YOUR SURGEON 

Th
is pamphlet is intended to provide  

general information. It i
s not a sub

stitu
te 

for advice
 fro

m your o
ral and maxillo

facial 

surgeon and does not co
ntain all kn

own 

facts a
bout T

MDs and trea
tment.  

This in
formation with change w

ith tim
e 

due t
o clin

ical res
earch and new therapies.

 

Read this p
amphlet c

arefu
lly, a

nd save i
t for 

refe
rence. 

Your s
urgeon can answer questions or 

concerns yo
u may h

ave about diagnosis 

and tre
atment. If

 yo
u are uncertain about 

your s
urgeon’s advice

 or diagnosis, 
seek

 the 

opinion of another su
rgeon. Use this p

am-

phlet o
nly in

 consulta
tion with your s

urgeon. 

Consent fo
rm: If 

you decide to have tre
at-

ment, yo
ur su

rgeon will a
sk y

ou to sig
n a 

consent form. Read it c
arefu

lly. 
If yo

u have 

any questio
ns about the benefits, 

risk
s  

and limitations of treatment, the consent 

form, ter
ms us

ed in this p
amphlet, 

or rel
ated  

matters
, ask y

our s
urgeon.

A
 var

iet
y 

of 
prob

lem
s with

 the 

tee
th, g

um, ja
wbone a

nd ot
her 

bony o
r so

ft t
issu

es o
f th

e m
outh 

may 
req

uire
 tr

eat
ment b

y a
n or

al 
and 

maxi
llo

fac
ial 

surgeon
.  

This i
s ca

lled
 dentoa

lve
ola

r su
rgery

.  

Alve
ola

r b
one is

 th
e b

one th
at s

urro
unds 

and su
pport

s th
e te

eth
. T

he fo
llo

wing are
 

com
mon su

rgica
l p

roc
edures

. 

Ext
ractio

n o
f a too

th o
r re

taine
d roo

t 

■   e
xtr

act
ion

 of 
a d

ead
 too

th (of
ten

 weak
-

ened by la
rge fi

llin
gs) t

hat m
ay 

have
 had 

roo
t ca

nal t
rea

tm
ent; t

ypica
lly

 in middle-

aged or
 eld

erl
y p

eop
le 

■   e
xtr

act
ion

 of
 im

pact
ed or

 m
isp

lac
ed 

tee
th (fo

r th
e e

xtr
act

ion
 of 

wisd
om

 tee
th, 

als
o cal

led
 third

 mola
rs, 

ref
er 

to 
the  
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bout 

them
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le 
fro
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r ora
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) 
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l of

 a r
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ined to
oth

 ro
ot.

Aids to
 or

tho
dont

ics 

■   s
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 an
 uneru

pted
 to

oth
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 in

to 
its 
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al p

osi
tio

n  

■   e
xtr

act
ion
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 er
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 an
d norm

al 

too
th th

at 
is 

cro
wding ot

her 
tee

th or
,  

in uncom
mon ca

ses
, o

ne o
r m

ore
 ex

tra
  

perm
anent te

eth
 (su

pern
umera

ry 
tee

th) 

■   r
em

ova
l of

 an
 ab

norm
al l

abial 
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um, 

the fo
ld of

 tis
sue c
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ing th

e m
iddle 

of t
he u
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e g

ums. 
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ns 
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l o
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cys
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l o
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usually
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can
cer
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Aid to 
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t ca
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■   r
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l o
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he t
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roo
t d

urin
g 

roo
t ca

nal t
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ent (a
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my) t
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or 
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dentoa

lve
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■   b
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e m
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r c
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e p
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o s
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er c

are
ful co

nsid
era

tio
n an

d disc
ussio

n 

with
 yo

ur o
ral

 an
d m

axi
llo

fac
ial 

surgeon
. 

The d
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r d
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con
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 m
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r b
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t re
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s p
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r d
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tment
. U

se 
this

 pamphle
t 

onl
y in

 co
nsu

ltation
 with 

you
r su
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u d
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e b
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 A pe
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e d
iag

no
sis

.  

M
ali

gn
an

t 
(ca

nc
ero

us
) 

ne
ck

 l
um

ps
 

ha
ve

 u
su

all
y s

pr
ead

 fr
om

 ca
nc

ers
 lo

cat
ed

 

in 
th

e s
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e t
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e m
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s b
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 d
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t d
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e m
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s c
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 p

aro
tid

 g
lan

ds
, s
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p c
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■
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s c
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■
   i

nfe
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iru
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■
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r l
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■
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m
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al 
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f t
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 b
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lum
ps

 ca
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d 
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 m
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e s
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s c
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e o
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er 
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 b
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n 
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e m
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th
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at 
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eck

 lu
mps
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m
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e c

oll
arb

on
e 

co
nt

ain
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r l
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t b
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 b
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nla
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 p
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s m
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 b
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erv
es,

 ly
m
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h c
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e b
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e p
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e c
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t o
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s b
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o s
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 p
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r r
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r c
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METASTATIC 
SQUAMOUS CELL 
CARCINOMA OF THE 
SALIVARY GLAND 
Treatment and prognostic factors related  
to overall survival and recurrence

Keywords:

salivary	gland	|	squamous	cell	carcinoma

ABSTRACT

Purpose: 
This	study	aims	to	address	treatment	and	prognostic	factors	related	
to	metastatic	salivary	gland	squamous	cell	carcinoma	(SCC)	overall	
survival	and	recurrence	in	a	New	Zealand	hospital.	

Methods: 
10-year	retrospective	case	series	of	patients	with	surgical	
management	of	metastatic	salivary	gland	SCC.	Data	was	collected	on	
patient	demographics,	treatment	and	outcomes.	

Results: 
101	patients	were	diagnosed	with	metastatic	SCC	of	the	salivary	
glands,	occurring	primarily	in	the	parotid	(94%),	in	elderly	(median	84	
years)	Caucasian	(92%)	males	(72%).	All	patients	were	treated	with	
parotidectomy	with	high	rates	of	neck	dissection	(80%)	and	adjuvant	
radiation	therapy	(83%).	Histology	showed	perineural	invasion	(PNI)	
(28%),	cervical	metastasis	(53%)	and	extranodal	extension	(ENE)	
(28%)	were	common.	Overall	survival	was	reduced	in	patients	with	
cervical	metastasis,	lymphovascular	invasion	(LVI)	and	PNI,	while	PNI	
was	associated	with	disease	recurrent	and	cervical	node	metastasis.	

Conclusion: 
This	research	provides	insight	into	the	high	rates	of	metastatic	salivary	
gland	SCC	in	New	Zealand.	SCC	of	the	salivary	glands	is	an	aggressive	
entity,	with	lower	rates	of	survival	related	to	PNI,	LVI	and	cervical	
metastasis.	Conservative	surgical	margins	and	adjuvant	radiation	
therapy	provide	adequate	oncological	management,	with	reduced	
morbidity.	While	primary	radiation	therapy	in	cN0	patients	may	
provide	a	potential	alternative	treatment	modality.
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Squamous	cell	carcinoma	(SCC)	of	the	salivary	gland	is	rare,	accounting	for	1	to	5%	
of	all	salivary	gland	tumours.1-3	SCC	of	the	salivary	glands	is	primarily	metastatic	
involving	intraparotid	and	periparotid	lymph	nodes,	secondary	to	non-melanoma	
skin	cancer	(NMSC).1,4,5	Five	percent	of	NMSC	metastasise,	and	in	the	head	and	
neck	the	parotid	gland	acts	as	a	metastatic	basin	providing	first	echelon	lymph	
node	drainage	from	the	scalp,	forehead	and	midface,	which	experience	high	rates	
of	ultraviolet	radiation.6	In	advanced	disease,	metastasis	spreads	to	the	cervical	
lymph	nodes.7,8

Australasia	has	the	highest	rates	of	NMSC	in	the	world,	with	SCC	being	the	most	
common	metastatic	disease	of	the	salivary	glands,	occurring	primarily	in	Caucasian	
males	in	their	eighth	decade.9,10	SCC	of	the	submandibular	gland	account	for	
around	20%	of	patients,	with	a	heterogeneous	etiology	from	lymph	nodes	draining	
both	cutaneously	and	intraorally.10,11	Primary	SCC	of	the	salivary	glands	is	rare	
(<1%),	with	non-specific	histological	variation,	absence	of	definitive	pathogenesis,	
and	often	misdiagnosed	metastatic	SCC,	or	a	diagnosis	of	clinical	exclusion.2,3 
Metastatic	SCC	of	the	salivary	gland	is	aggressive,	with	30-50%	having	cervical	
node	involvement,	a	five-year	survival	of	54-64%	and	a	recurrence	rate	of	20-
60%.2,3,6,8,9 

There	is	a	paucity	of	information	relating	to	the	management	and	prognostic	
factors	of	metastatic	SCC	of	the	salivary	glands.	Current	guidelines	do	not	address	
resection	margins	in	metastatic	disease,	and	it	remains	unknown	whether	margins	
surrounding	lymph	node	disease	influence	survival.	However,	the	National	
Comprehensive	Cancer	Network	(NCCN)	and	National	Institute	of	Health	Care	
Excellence	(NICE)	recommend	primary	surgery	with	neck	dissection,	and	adjuvant	
radiation	therapy.12,13

Following	our	previous	paper	Mckenzie	et	al.	(2022),	which	identified	high	rates	of	
metastatic	SCC	in	salivary	glands	in	New	Zealand,	this	paper	aims	to	document	
the	experience	in	the	management	of	metastatic	salivary	gland	SCC	and	identify	
prognostic	factors	in	a	New	Zealand	population	via	a	retrospective	case	series.10 
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METHODS 

RESULTS

Ethics	consent	was	obtained	by	the	New	Zealand	Health	
and	Disability	Commission	and	approved	by	the	Waikato	
District	Health	Board.	Data	was	collected	between	January	
2010	to	December	2020.	Patients	were	included	if	they	had	
a	histological	diagnosis	of	metastatic	SCC	of	the	salivary	
glands	(WHO	classification)	that	was	primarily	surgically	
managed.14	All	patients	were	presented	at	a	specialist	
head	and	neck	multidisciplinary	meeting	(MDM)	for	shared	
treatment	planning.	

The	definition	of	margins,	beyond	nodal	disease	is	not	
widely	reported	in	the	literature.	We	defined	an	involved	
margin	as	less	than	1mm,	a	clear	margin	as	greater	than	
5mm	and	a	close	margin	as	greater	than	1mm	and	less	
than	5mm,	as	suggested	by	other	authors.15,16	Tumour	
excision	was	based	on	clinical	assessment	of	facial	
nerve,	pre-operative	imaging,	intra-operative	findings	
and	surgeon	experience	with	preservation	of	the	facial	
nerve	if	indicated.	These	margin	definitions	were	selected	
to	achieve	consistency	with	reporting,	and	aligns	with	
literature	findings	that	more	radical	surgery	does	not	
improve	disease	free	survival.7,8,17,18 

A	total	of	101	patients	were	diagnosed	with	metastatic	
SCC	of	the	salivary	glands.	The	median	age	of	patients	
was	84	years	(IQR:	71-97	years).	Eighty-three	(83/101,	
72%)	patients	were	male	with	a	median	age	of	82	years	
(IQR	70-94	years),	with	18	(18/101,	18%)	being	female	
with	a	median	age	of	91	years	(IQR	79-103	years)	(p=0.	
04,	Chi-sq).	Ninety-three	(93/101,	92%)	patients	were	
Caucasian,	with	three	(3/101,	3%)	being	Māori	and	five	
(5/101,	5%)	other	European.	Ninety-five	(95/101,	94%)	
tumours	occurred	in	the	parotid	gland,	with	six	(6/101,	6%)	
occurring	in	the	submandibular	gland.	Of	the	patients	with	
SCC	of	the	submandibular	gland	three	(3/6,	50%)	of	these	
patients	were	female,	and	two	(2/6,	33%)	were	Māori,	with	
a	median	age	of	63	years	(IQR	=	59-68	years),	which	was	
statistically	younger	(p=0.001)	than	patients	with	SCC	of	
the	parotid	gland	(median	=	83	years,	IQR	=	83-86	years).	

Analysis	of	primary	cutaneous	tumour	characteristics	were	
not	undertaken	as	this	information	is	not	readily	available	
in	New	Zealand.	This	is	due	to	treatment	with	topical	
chemotherapeutic	agents,	and	the	absence	of	mandatory	
histological	reporting	for	cutaneous	SCC.	Furthermore,	
histological	features	such	as	primary	tumour	depth	of	
invasion,	grade,	PNI	or	LVI	are	not	routinely	reported	for	
cutaneous	SCC,	limiting	prognostication	of	salivary	gland	
metastasis	from	primary	cutaneous	SCC.	Within	our	study	
cohort	histological	reporting	did	not	indicate	any	cases	of	
primary	SCC	of	the	salivary	glands.	

Statistical	analysis	was	completed	with	SPSS	(Version	26.0,	
IBM,	Somers,	USA).	Medians	and	interquartile	ranges	were	
used	for	non-parametric	data.	Chi-squared	(Chi-sq)	tests	
were	used	to	assess	disease	characteristics.	Kaplan	Meier	
analysis	and	log-rank	tests	were	used	to	assess	univariate	
factors	for	survival.	Close	and	clear	margins	were	combined	
for	Kaplan-Meier	analysis	due	to	the	small	number	of	
patients	with	clear	margins.	Kaplan	Meier	analysis	and	
log-rank	tests	were	used	to	assess	univariate	factors	for	
survival.	Cox	regression	was	used	for	multivariate	analysis.	
A p-value	of	0.05	was	statistically	significant.	

Eleven	(11/101,	11%)	patients	underwent	surgery	
alone,	with	six	(6/101,	6%)	patients	receiving	adjuvant	
chemoradiation	therapy,	and	84	(84/101,	83%)	patients	
receiving	adjuvant	radiation	therapy.	Patients	who	
underwent	parotidectomy	but	did	not	undergo	neck	
dissection,	were	treated	with	adjuvant	radiation	therapy,	
none	had	recurrence.	Seventy-five	percent	(15/20)	of	
patients	who	did	not	undergo	neck	dissection	were	
misdiagnosed	on	fine	needle	aspirate,	and	were	cN0.	
Histologically	the	majority	of	patients	had	positive	cervical	
lymph	nodes	(54/101,	53%).	Occult	nodal	disease	was	
identified	in	28	(28/101,	28%)	patients.	Twenty-eight	
(28/101,	28%)	patients	had	extranodal	extension	(ENE),	
while	15	(15%)	and	28	(28%)	patients	were	positive	for	
lymphovascular	infiltration	(LVI)	and	perineural	invasion	
(PNI),	respectively.	For	patients	with	submandibular	SCC,	
six	(6/6,	100%)	had	neck	dissection	with	four	(4/6,	67%)	
having	positive	cervical	lymph	nodes,	with	two	(2/6,	33%)	
patients	having	ENE	and	PNI,	respectively.	
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Involved	margins	were	found	in	51	(51/101,	51%)	
patients,	41	(41/101,	41%)	patients	had	close	margins	
and	nine	(9/101,	9%)	had	clear	margins.	Of	the	patients	
with	involved	margins	40	(40/51,	78%)	had	adjuvant	
radiation	therapy	and	four	(4/51,	eight%)	had	adjuvant	
chemoradiation	therapy.	Of	patients	with	involved	margins	
40	(40/51,	78%)	had	neck	dissection,	with	28	(28/51,	55%)	
having	positive	nodal	disease	and	15	(15/28,	54%)	having	
ENE.	

Eight	(8/101,	8%)	patients	had	recurrence.	Of	patients	
with	recurrence,	five	(7/8,	88%)	had	involved	margins,	five	
(5/8,	63%)	had	PNI	and	four	(4/8,	50%)	had	ENE	and	nodal	
positivity,	respectively.	

The	median	time	of	survival	for	all	patients	was	35	months	
(IQR	=	9-68	months),	this	was	reduced	in	patients	with	
recurrence	(25	months,	IQR	4-45	months),	but	was	not	
statistically	significant	(p=0.24).	While	patients	had	an	
overall	five-year	survival	of	53%.	Parotid	gland	SCC	
median	survival	was	32	months	(IQR	=	19-48	months)	
compared	to	the	submandibular	gland	of	44	months	(IQR	
=	39-114),	but	this	was	not	statistically	significant	(p=0.16,	
Chi-sq).	

Kaplan-Meier	analysis	showed	overall	survival	was	
reduced	in	patients	with	cervical	metastasis	(p=0.04)	

(Graph 4),	LVI	(p<0.001)	(Graph 6)	and	PNI	(p<0.001)	

(Graph 7).	Survival	benefit	was	found	in	patients	treated	

with	adjuvant	radiation	therapy	(Graph 1).	No	statistically	
significant	differences	were	identified	for	margins,	neck	

dissection	or	ENE	(Graphs 2-3, 5).	

Cox	regression	for	overall	survival	showed	worse	outcomes	
for	patients	with	PNI	(HR	=	2.5,	p=<0.01)	and	LVI	(HR	
=	2.3,	p=0.04),	but	not	ENE	(HR	=	1.0,	p=0.9),	margins	
(involved	HR	=	1.1	p=0.3;	close	HR	=	1.2	p=0.	8),	or	cervical	
metastasis	(HR	=	1.1,	p=0.7).	For	disease	recurrence	only	
PNI	was	statistically	significant	(HR	2.1,	p=0.03),	with	
margins	(involved	HR	=	0.8,	p=0.6;	close	=	0.58,	p=0.1),	
ENE	(HR	=	1.1,	p=0.7)	LVI	(HR	=	1.3,	p=0.5),	and	nodal	
positivity	(HR	=	1.1,	p=0.8)	not	reaching	significance.	While	
for	cervical	node	metastasis	PNI	(HR	1.9,	p=0.04)	was	the	
only	factor	statistically	significant.	
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Graph 1  
Treatment modality Kaplan-Meier survival. Surgery median survival 
14 months (IQR = 3-83 and surgery with radiation therapy median 

survival 75 months (IQR = 20-130 months). (p=0.02).

Graph 2  
Neck dissection Kaplan-Meier survival. Ipsilateral neck dissection 

median survival 35 months (IQR = 11-72 months) and no neck 
dissection median survival 21 months (IQR = 5-58) (p=0.33).

Graph 3
Margins Kaplan-Meier survival. Involved margin median survival was 

23 months (IQR = 7-65 months) with close/clear margins having a 
median survival of 83 months (IQR = 29-136 months) (p=0.12). 



DISCUSSION
Consistent	with	previous	findings,	metastatic	SCC	of	

the	salivary	glands	occurred	predominantly	in	older	

Caucasian	males	within	the	parotid	gland.7,8,16,19,20 The 

majority	of	patients	were	treated	with	surgery	involving	

a	neck	dissection	and	adjuvant	radiation	therapy.	Occult	

nodal	disease	was	identified	in	28%	of	patients,	and	the	

majority	(53%)	of	patients	had	positive	cervical	nodes,	

with	high	rates	of	ENE	(28%).	Metastatic	SCC	of	the	

salivary	glands	demonstrated	high	rates	of	LVI	(15%)	and	

PNI	(28%),	but	low	rates	(8%)	of	recurrence	compared	to	

other	studies.2,3,6,8,9	Overall,	there	was	a	median	survival	

of	35	months	(IQR	=	9-68	months)	and	five-year	absolute	

survival	of	53%,	consistent	with	existing	literature.8,20–22 

Overall	survival	was	improved	in	patients	without	LVI	or	

PNI,	with	PNI	also	implicated	in	recurrence	(Graphs 4, 6-7).	

Patients	had	improved	outcomes	if	treated	with	adjuvant	

radiation	therapy,	but	margins,	staging	and	neck	dissection	

were	not	found	to	influence	overall	survival	(Graphs 2-3, 5).	

Involved	margins	were	found	in	51%	of	patients	(51/101)	
with	no	differences	in	survival	found	compared	to	close	or	
clear	margins.	Positive	margin	rates	of	16-29%	have	been	
found	in	the	literature	related	to	the	presence	of	LVI,	PNI	
and	proximity	to	the	facial	nerve.16,19	However,	definitions	of	
margins	vary	significantly,	making	comparison	difficult.17,23 
Principles	of	oncological	resection	in	parotid	tumours	are	
compromised	by	preservation	of	the	facial	nerve.19	Radical	
parotidectomy	with	facial	nerve	transection	is	indicated	in	
patients	with	pre-operative	facial	nerve	palsy,	but	in	the	
absence	of	this,	guidelines	recommend	the	preservation	
of	the	facial	nerve,	often	resulting	in	close	or	involved	
margins.19,24	Our	research	supports	the	stance	of	preserving	
the	facial	nerve,	as	the	presence	of	close	or	involved	
margins	did	not	reduce	overall	survival.	We	hypothesis	
marginal	status	doesn’t	influence	overall	survival	due	to	
disease	encapsulation	within	the	node	(72%)	and	high	
rates	of	adjuvant	radiation	therapy,	which	in	our	study	
improved	overall	survival	and	is	supported	by	the	wider	
literature.19,20,25
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Graph 4   
Cervical lymph node positivity Kaplan-Meier survival. Node positive 
median survival 22 months (IQR = 5-65) vs. node negative median 

survival 46 months (IQR = 15-83) (p=0.04).

Graph 6   
Lymphovascular infiltration (LVI) positivity Kaplan-Meier survival. 

LVI positive median survival 11 months (IQR = 4 -19 months), vs LVI 
negative median survival 45 months (IQR = 14-75) (p=<0.001). 

Graph 5  
Extranodal extension (ENE) positivity Kaplan-Meier survival. 

ENE positive median survival 24 months (IQR = 6-47 months) vs 
extranodal extension negative median survival 44 months (IQR = 

11-75 months) (p=0.11).

Graph 7  
Perineural invasion (PNI) positivity Kaplan-Meier survival. PNI 

positive median survival 16 months (IQR = 4-35 months), vs PNI 
negative median survival 46 months (IQR = 15-75) (p=<0.001). 



Within	our	study	the	majority	of	patients	had	positive	
cervical	lymph	nodes	(53%),	with	a	rate	of	occult	nodal	
disease	(28%),	which	is	consistent	with	previous	findings	
(20-30%,	and	16-35%,	respectively).8,22,26	Metastasis	to	the	
cervical	lymph	nodes	has	been	associated	with	PNI	and	
LVI,	which	were	highly	prevalent	in	our	patient	cohort.	Other	
factors	such	as	differentiation,	tumour	size	(>2	cm)	and	an	
immunocompromised	host	have	been	shown	to	increase	the	
risk	of	nodal	metastasis.20,21	Given	the	high	rates	of	cervical	
metastasis	authors	and	guidelines	have	recommend	
selective	neck	dissection	for	all	patients	with	salivary	gland	
SCC.13,22,27	Interestingly	neck	dissection	within	our	study	
was	not	statistically	significant	regarding	overall	survival,	
however	few	patients	were	treated	with	primary	radiation	
therapy	(20%).	Patients	who	underwent	primary	radiation	
therapy	were	often	misdiagnosed	initially	(75%)	and	cN0.	
Following	MDM,	primary	RT	was	undertaken	based	on	
patient	preference.	Given	the	absence	of	recurrence,	and	
improved	overall	in	patients	treated	with	neck	dissection,	
primary	RT	may	provide	appropriate	management	of	the	

cN0	neck,	however	further	research	is	required.	

Within	our	study	8%	of	patients	had	disease	recurrence,	

lower	than	what	has	been	reported	(20-60%).8,20,25,28	

Recurrences	commonly	occur	within	the	parotid	bed,	in	skin	

pre-auricularly	or	in	the	ipsilateral	neck.9,20	Overall	survival	

is	reduced	in	patients	with	recurrence	as	seen	within	

our	study,	however	this	was	not	statistically	significant.	

Recurrence	rates	have	been	associated	with	PNI	as	found	

in	our	study,	along	with	positive	margins,	increased	nodal	

burden,	ENE,	staging	and	differentiation.8,28	Our	low	rates	of	

recurrence	maybe	associated	with	population	factors	such	

as	age	of	diagnosis	and	death	from	other	factors	or	sample	

size.	

SCC	of	the	submandibular	gland	is	a	rare	entity.	In	our	

study	patients	with	SCC	of	the	submandibular	gland	

were	younger	and	more	likely	to	be	Māori	compared	to	

patients	with	parotid	SCC.	This	potentially	correlates	with	

oral	metastatic	SCC	to	the	submandibular	gland,	but	no	

primary	lesions	were	identified.	Case	reports	of	SCC	of	the	

submandibular	gland	have	high	rates	of	cervical	metastasis	

and	ENE	as	found	in	our	study.29,30	Five-year	disease	

specific	survival	for	submandibular	SCC	is	25-30%,	with	

high	rates	of	recurrence	of	up	to	60%,	however	with	in	our	

study,	no	cases	of	recurrence	were	found.29,30 Given the 

aggressiveness	of	the	tumour,	authors	have	advocated	for	

surgery,	adjuvant	radiation	and	chemotherapy.13,27,29,30 

Summarising,	these	findings,	this	research	demonstrates	

the	demographics	of	metastatic	salivary	gland	SCC	in	a	

New	Zealand	hospital.	Marginal	status	should	preserve	the	

facial	nerve	if	clinically	able,	and	adjuvant	radiation	therapy	

is	indicated,	especially	for	patients	with	PNI	and	LVI.	Neck	

dissection	was	not	found	to	improve	survival	within	our	

study	cohort,	but	has	categorically	been	shown	to	improve	

patient	survival	previously,	and	is	currently	indicated	

by	head	and	neck	cancer	guidelines.12,13,22,27	However,	

interestingly	within	our	study	cohort	primary	radiation	

therapy	of	the	neck	in	patients	who	were	cN0	did	not	

have	reduced	overall	survival	and	no	patients	developed	

recurrence.	Therefore,	primary	radiation	therapy	to	the	neck	

may	provide	an	alternative	treatment	modality,	however	

further	research	is	required.	
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