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Aim. To eval u ate the types and clin i cal out come of sal i vary gland tu mors in Jor dan.
Methods. Hos pi tal re cords of 221 pa tients (85 women and 136 men) with sal i vary gland tu mors, di ag nosed from Jan u ary 1988
to De cem ber 1997 were re viewed. The pa tients were an a lyzed ac cord ing to sex, age, histopatho log i cal type and site of the
tumor. Sur vival curves for patients with ma lig nant tu mors were constructed us ing Kaplan-Meier's method.
Re sults. Of the to tal 221 sal i vary gland tu mors, 155 (70.2%) were parotid tu mors, 42 (19%) mi nor sal i vary gland tu mors, 23
(10.4%) submandibular gland tu mors, and a sin gle (0.4%) sublingual gland tu mor. Most of the tu mors (151, or 68.4%) were
clas si fied as be nign and 70 (31.6%) were ma lig nant. Men to women ra tio was 1.6:1, and the age of the pa tients ranged from 2
to 81 years. The over all 5 and 10 year-survival rates for the 70 ma lig nant tu mors were 67% and 53%, re spec tively, for all tu mor 
stages. Mucoepidermoid car ci noma had the best, and squamous cell car ci noma the worst 10-year sur vival rate. Pa tients
treated with surgery and sub se quent ra di a tion ther apy had better sur vival rates than those treated with sur gery or ra di a tion ther -
apy alone.
Con clu sion. The prin ci pal site for sal i vary gland tu mors in Jor dan pop u la tion was the parotid, and the pleo- morphic adenoma
the most com mon patho log i cal find ing. Tu mor char ac ter is tics and sur vival data for the Jor da nian pop u la tion are com pa ra ble
to those from west ern coun tries.
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Sal i vary gland tu mors com prise less than 3-6% of all
head and neck tu mors (1,2). They may arise in the ma jor
sal i vary glands (parotid, submandibular, and sublingual)
or in the mi nor sal i vary glands, which are lo cated be neath
the mucosal lin ing of the up per aero-digestive tract. Ap -
prox i mately 80% oc cur in the parotid. Sal i vary gland tu -
mors have a marked vari a tion of histopathology, which
prompted the develoment of dif fer ent histopathological
clas si fi ca tion of the tu mors (3-5). Studies of the in ci dence
of sal i vary gland tu mors have rarely been re ported from
Mid dle East coun tries (6). The aim of this pa per was to
pres ent an anal y sis of the clin i cal char ac ter is tics and treat -
ment out come of sal i vary gland tu mors in Jor dan.

Pa tients and Methods

We made a ret ro spec tive anal y sis of 221 pa tients with sal i vary
gland tu mors, who were treated in the mil i tary hos pi tals be tween Jan u -
ary 1988 to De cem ber 1997. These hos pi tals are dis trib uted all over
Jor dan and pro vide med i cal ser vices for mil i tary peo ple and their fam i -
lies, as well as for ci vil ians.

We an a lyzed med i cal his to ries, x-ray ex am i na tion re cords, sur -
gi cal re ports, patho log i cal re ports, and ra di a tion ther apy re cords. The
pa tients were an a lyzed ac cord ing to sex, age, histopathological type
of the tu mor, its site, symp toms, fol low up in for ma tion, lo cal iza tion,
and size of the tu mor. There were 136 men and 85 women, with an
age mean of 46 years (range 2 to 81 years). The male to fe male ra tio
was 1.6:1.

Histological clas si fi ca tion of the tu mors was done ac cord ing to
Foots and Frazell (5). Be nign tu mors were found in 151 (68.4%) and
ma lig nant neo plasms in 70 (31.6%) patients.

Among 70 pa tients with ma lig nant neoplasms, 50 pa tients had
tu mors lo cated in ma jor sal i vary glands (39 in the parotid, 10 in the
submandibular, and 1 in the sublingual sal i vary gland) and 20 pa tients 
in mi nor sal i vary glands.

Most com mon histopathological find ings (6) for the ma lig nant
tu mors were mucoepidermoid car ci noma, adenocys tic car ci noma,
adenocarcinoma, mixed ma lig nant tu mor, acinic cell car ci noma, and
epidermoid car ci noma (Ta ble 1). Re gard ing tu mor stage (7), there
were 18 (25.7%) pa tients with stage I, 20 (28.6%) with stage II, 22
(31%) with stage III, and 10 (14%) with stage IV car ci noma.

The treat ment of ma lig nant tu mors con sisted of sur gery alone in
39 pa tients, sur gery fol lowed by ra dio ther apy in 26 pa tients, and ra dio -
ther apy alone in 5 pa tients with in op er a ble ad vanced lo cal dis ease. In
199 cases, lo cal ex ci sion of the tu mor was lim ited to a sin gle an a tomic
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area. Rad i cal neck dis sec tion was per formed in 17 pa tients with ma lig -
nant tu mors; 12 of those had me tas ta sis of the cer vi cal lymph nodes.
Sur vival curves were cal cu lated us ing Kaplan-Meier method (8), and
the dif fer ences were tested at the p<0.05 level of sig nif i cance.

Re sults

At most sites, pleomorphic adenoma was the pre -
dom i nant tu mor, and parotid pleomorphic adenomas ac -
counted for 47% of all tu mors in the se ries (Ta ble 1).
Mucoepidermoid car ci no mas formed the sec ond larg est
group and were al most all lo cal ized in the parotid, with
only 3 in the submandibular gland and 3 in the mi nor sal -
i vary glands (Ta ble 1). Ad e noid cys tic car ci no mas com -
prised 4.9% of all the tu mors, and were al most all found
in the mi nor sal i vary glands. The ma jor ity of the pa tients
(180; 81.4%) pre sented with asymp tom atic sal i vary
gland masses and 41 (19.6%) pa tients had symp tom atic
swell ing, ten der ness, and pain. Fa cial pa ral y sis was ob -
served in 3 (1.3%) cases. In 2 pa tients (0.9%) with the tu -
mors of the deep parotid lobe, intra-oral masses were
noted.

Among 30 pa tients who had lo cal re cur rence, 13 had
be nign and 17 ma lig nant tu mors. In the group of be nign tu -
mors, 12 were di ag nosed as pleo- morphic adenoma and
one pa tient had Warthin's tu mor. Af ter sur gery, 17 cases of
ma lig nant tu mors re curred (8 mucoepidermoid car ci no -
mas, 3 car ci no mas in pleo- morphic adenoma, 5
adenocystic car ci no mas, and 1 acinic cell car ci noma). Re -
gional lymph nodes metastases were found in 12 pa tients.

Cer vi cal metastases were found in 4 out of 12 pa -
tients with tu mors of stages I and II, and in 8 out of 13 pa -
tients with the tu mors of the stages III and IV. These 25
pa tients were treated with neck dis sec tion (8 with
supraomohyoid neck dis sec tion and 17 with rad i cal neck
dis sec tion), and, as stated be fore, 48% (12/25) of them
had pos i tive cer vi cal lymph nodes metastases. Cer vi cal
lymph nodes metastases were found in pa tients with
muco- epidermoid car ci noma (N=5), ad e noid cys tic car -
ci noma (N=4), car ci noma in pleomorphic ade- noma
(N=2), and acinic cell car ci noma (N=1).

Sur vival
No sig nif i cant dif fer ences in the sur vival rates were

ob served be tween pa tients with ma lig nant neoplasms of
the ma jor sal i vary glands and those with ma lig nant

neoplasms of the mi nor sal i vary glands. The 5- and
10-year sur viv als were 70% and 52% for pa tients of the
for mer group, and 76% and 67% for the lat ter group, re -
spec tively (p=0.082).

Sur vival was di rectly re lated to the stage of dis ease
on pre sen ta tion (Fig. 1). The over all 5- and 10- year sur -
viv als were 67% and 53% for all stages of ma lig nant sal i -
vary gland tu mors (Fig. 1; p=0.0034).

When sur vival was an a lyzed with re spect to his tol -
ogy, pa tients with mucoepidermoid car ci no mas and
acinic cell car ci no mas had the best, whereas the pa tients
with squamous cell car ci noma had the worst sur vival
(Fig. 2; p=0.0039). No sig nif i cant dif fer ence was seen
be tween the 5- and 10-year sur vival rates for pa tients
with muco- epidermoid and acinic cell car ci no mas (p=
0.073). For pa tients with ad e noid cys tic car ci noma, the
sur vival rate con tin ued to de crease af ter 5 years, re flect -
ing the nat u ral his tory of late re cur rence.

The best ther a peu tic out come for pri mary sal i vary
gland car ci no mas was seen in the pa tients treated with sur -
gery fol lowed by post op er a tive ra dio ther apy for gross or
mi cro scopic re sid ual dis ease. Two of the five pa tients
treated with ra dio ther apy alone for lo cally ad vanced in op -
er a ble dis ease also achieved lo cal con trol of the tu mor (Ta -
ble 2).
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__________________________________________________________________________________________________________________________________________

Ta ble 1. Histological types of sal i vary gland tu mors in 221 Jor da nian pa tients; N (%)
__________________________________________________________________________________________________________________________________________

Type of tu mor Parotid Minor salivary gland Submandibular Sublingual 
__________________________________________________________________________________________________________________________________________

Be nign:
Pleomorphic adenoma
Warthin's tu mor
Oncocytoma
To tal

106 (68.4)  
  9 (5.8)  
  1 (0.6)  

116 (74.8)  

21 (50)   
1 (2.4)
0        

22 (52.4)

12 (52.2)
1 (4.3)
0        

13 (56.5)

0
0
0
0

Ma lig nant:
Mucoepidermoid car ci noma
Ma lig nant mixed tu mor
Acinic cell tu mor
Adenocarcinoma
Ad e noid cys tic car ci noma
Epidermoid car ci noma
To tal

  32 (20.1)  
2 (1.4)
2 (1.4)
1 (0.6)
1 (0.6)

  1 (0.6)  
 39 (25.2) 

3 (7.3)
2 (4.7)
1 (2.3)

   6 (14.4) 
   7 (16.6) 

1 (2.3)
20 (47.6)

  3 (13.1)
2 (8.7)
0         
1 (4.3)

  3 (13.1)
1 (4.3)

10 (43.5)

0
0
0
0

        1 (1.5)
0

        1 (1.5)
__________________________________________________________________________________________________________________________________________

Fig ure 1. Sur vival rates ac cord ing to the stage of car ci noma of
sal i vary gland. Rhomb – stage I (N=18), open cir cle – stage IV
(N=10), square – stage II (N=20), tri an gle – stage II (N=22), as ter -
isk – to tal (N=70); p=0.0034 for 5- year and p= 0.0048 for 10-year 
survival.



The fi nal out come of the pri mary le sion af ter sal vage
was 36/50 (72%) for pa tients with car ci noma of the ma jor
sal i vary glands. Also, the ini tial out come  for the car ci noma 
of the mi nor sal i vary glands was best in the group of pa -
tients who re ceived sur gery plus post op er a tive ra dio ther -
apy. The fi nal out come af ter sal vage sur gery for pa tients
with the car ci noma of the mi nor sal i vary glands was 15/20
(75%). Ac cord ing to the his tol ogy and treat ment mo dal ity,
the best ther a peu tic out come was achieved in pa tients with
acinic cell car ci no mas and muco- epidermoid car ci no mas
(Ta ble 2). Most of the pa tients with mucoepidermoid car ci -
no mas had low grade tu mors (grade I in 24 cases, grade II in 
8 cases, and grade III in 6 cases). Be cause of the small num -
ber of pa tients with dif fer ent histological types of the tu mor, 
who re ceived ra dio ther apy ei ther alone or post op er a tively,
we could not de tect any sig nif i cant dif fer ence in the lo cal
con trol rate be tween the dif fer ent histological types
(p=0.93).

The sur vival rates at 5 and 10 year were best for the
pa tients treated with sur gery and ra di a tion, and poor est
for those treated with ra di a tion ther apy alone (Fig. 3;
p=0.021).

Dis cus sion

The ma jor ity of sal i vary gland tu mors are be nign.
Pleomorphic sal i vary adenomas are most com mon, with
a prev a lence rang ing from 53 to 70.9% (4-6,9-12). High
re cur rence rate was re ported for these tu mors, rang ing
from 5% to 50%, mostly be cause of in ad e quate sur gi cal

re moval (2). In our study, pleomorphic sal i vary
adenomas also oc curred most fre quently (62.9%). The
tu mor re cur rence rate was 8.6%, cor re spond ing to the
lower limit of the re ported range.

Mucoepidermoid car ci noma is the most com mon
pri mary ma lig nant tu mor of the sal i vary glands, with a
prev a lence rang ing from 4.2% to 12% (3,4,9,10,13-15).
We found 17% of this tu mor type, which is slightly higher 
than in the lit er a ture.

Other ma lig nant tu mors of the sal i vary gland are
found less of ten. Their prev a lence is re ported to range
from 0.1% to 5% (3,4,9,10). The range for these tu mors
is 1.4 to 4.9% in our study. The tu mors in cluded ad e noid
cys tic car ci noma, acinic cell car ci noma, adenocarcinoma, 
ma lig nant mixed tu mor, and epidermoid car ci noma. The
ma jor ity dis played ag gres sive be hav ior with ex ten sive
lo cal tis sue in va sion.

Re gard ing race, age, and sex, sal i vary gland tu mors
oc cur pre dom i nantly in the white pop u la tion (3). Be nign
tu mors are more fre quent in the youn ger age group. The
peak in ci dence for pleomorphic adenoma is in the fifth de -
cade of life and in the sixth de cade for Warthin's tu mor (3). 
Pleomorphic adenomas are more com mon in fe males,
whereas Warthin's tu mors are more fre quent in males (3).
In our study, the mean age of the pa tients with
pleomorphic adenoma was 43 years and 54.3 years for
those with Warthin's tu mor. Both tu mors were pre dom i -
nant in males.

Histological fea tures of the tu mors, lo ca tion of le -
sions, and sex dis tri bu tion of pa tients in this se ries are
sim i lar to other re ports in the lit er a ture (16,17).
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__________________________________________________________________________________________________________________________________________

Ta ble 2. Ini tial out come of the pri mary ma lig nant tu mor of sal i vary glands (N=70) ac cord ing to his tol ogy and treat ment mo dal ity
__________________________________________________________________________________________________________________________________________

His tol ogy Surgery Surgery+radiation Radiation only Total
__________________________________________________________________________________________________________________________________________

Mucoepidermoid car ci noma
Adenocarcinoma
Ad e noid Cys tic car ci noma
Ma lig nant mixed tu mor
Acinic cell car ci noma
Epidermoid car ci noma
To tal

23/26
1/2
2/6
1/3
1/1
0/1

28/39 (70%)

8/10
3/3
5/6
2/3
2/2
1 /2

21/26 (81%)

1 /2
1/3
0
0
0
0

2/5 (40%)

    32/38 (84%)          
5/8 (63%)  

 7/12 (58%)     
3/6 (50%)  
3/3 (100%)
1/3 (33%)  

    51/70 (73%)          
__________________________________________________________________________________________________________________________________________

Fig ure 2. Sur vival rates in ma lig nant sal i vary gland tu mors. Rhomb
– acinic cell car ci noma (N=3); tri an gle – adenocystic car ci noma
(N=12); as ter isk – ma lig nant mixed tu mor (N=6); rhomb –
mucoepidermoid car ci noma (N=38); open cir cle – adenocarcinoma
(N=8); closed cir cle – squamous cell car ci noma (N=3).

Fig ure 3. Sur vival ac cord ing to the ini tial treat ment mo dal ity.
Rhomb – sur gery plus ra di a tion; square – sur gery; and tri an gle –
ra di a tion; p=0.021.



The over all ther a peu tic out come was nu mer i cally
slightly su pe rior for the pa tients who re ceived a com -
bined ther apy (81% vs. 70%); even though the dif fer ence 
was not sig nif i cant. The out come of ad e noid cys tic car ci -
noma was poor, as has been re ported by oth ers (18).

Sim i lar to the ex pe ri ence of Spiro et al (16), no ev i -
dence was seen to sug gest that more rad i cal sur gery
would have pro duced better re sults. Lo cal con trol of the
tu mor ap peared better for pa tients re ceiv ing com bined
sur gi cal and ra di a tion ther apy man age ment than for pa -
tients treated with sur gery alone. Our study con firmed
the re ports of oth ers (19,20) that ra dio ther apy in the con -
trol of mi cro scopic dis ease was ef fec tive for tu mors of
cer tain histological type such as ad e noid cys tic car ci -
noma, high grade mucoepidermoid car ci no ma, and
adenocarcinoma. There seems to be no sig nif i cant dif fer -
ence in the re sponse to ra di a tion ther apy be tween dif fer -
ent histological types of ma lig nant sal i vary gland tu -
mors. Our find ings agree with the rec om men da tion that
the best ther a peu ti cal ap proach to these tu mors is a com -
plete ex ci sion of the tu mor at the first sur gery (2). In con -
clu sion, the sal i vary gland tu mours in Jor dan show clin i -
cal char ac ter is tics sim i lar to the stud ies else where in the
world.
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