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Aim. To eval u ate clin i cal fea tures, di ag no sis, and treat ment of oral can cer in Jor dan.
Method. We ret ro spec tively an a lyzed the med i cal re cords 118 con sec u tive pa tients treated for oral can cer from 1989 un til
1998.
Re sults. The age of the pa tients ranged from 35 to 90 years (me dian 62.5 years); three quar ters were men. Ninety pa tients
(76%) were smok ers and 6 (5%) drank al co hol. The floor of the mouth was the most com mon site for oral can cer, fol lowed by
the tongue. The male/fe male ra tio was 3.1:1. The ma jor ity of T1 tu mors were treated by sur gi cal ex ci sion, T2 tu mors by sur -
gery or ra dio ther apy, and T3 and T4 tu mors with out ev i dence of nodal dis ease by ra dio ther apy. Pa tients with nodal dis ease
were treated pri mar ily by sur gery. In the ab sence of nodal dis ease, T1, T2, T3, and T4 tu mors had 5-year sur vival rates of 95%,
95%, 81%, and 25%, re spec tively, whereas the pa tients with nodal dis ease had a poorer prog no sis, with sur vival rates of 37%,
29%, 12% and 0% for T1, T2, T3, and T4, re spec tively. The 5-year sur vival rate de creased from 80% to 20% as the stage of
dis ease pro gressed from I to IV. The over all 5-year sur vival for all stages of dis ease was 62/118 (53%). Pa tients treated with
sur gery alone (5-year sur vival rate 62%), and those treated with post op er a tive ra dio ther apy (5-year sur vival rate 81%) did
better than pa tients treated with ra dio ther apy alone (31%).
Con clu sion. Com plete sur gi cal re sec tion com bined with ra dio ther apy re sults in the best ther a peu tic out come.
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Oral can cer is one of ten most fre quent can cers
world wide (1). The in ci dence of the tongue can cer seems 
to be in creas ing in the USA (2), and in Scot land (3),
where can cer in the rest of the mouth is like wise in creas -
ing (4).

The cli ni cian’s di lemma is dif fer en ti at ing cancerous le -
sions from a mul ti tude of other ill-defined, con tro ver sial, and
poorly un der stood le sions that also oc cur in the oral cav -
ity. Most oral le sions are be nign, but many have an ap -
pear ance that may be eas ily con fused with ma lig nant le -
sions and some are now con sid ered premalignant be -
cause they have been sta tis ti cally cor re lated with sub se -
quent can cer ous changes. Con versely, some ma lig nant
le sions seen in an early stage may be mis taken for a be -
nign change (5). Early car ci no mas are prob a bly as ymp -
totic and sub se quent man i fes ta tions are com monly mis -
in ter preted be cause they mimic many be nign le sions and
the dis com fort is min i mal. Pro fes sional con sul ta tion is
thus of ten de layed, in creas ing the chance for lo cal spread 
and re gional metastases. Em pha sis must be placed on
gain ing ac cess to high risk in di vid u als for pe ri odic oral
ex am i na tions and ed u ca tional ef forts to in crease the skill
of pri mary health care pro vid ers in rec og niz ing this prob -
lem (5).

The most com mon ma lig nant neo plasm of the oral
cav ity is squamous cell car ci noma, which ac counts for
90% of the to tal num ber of ma lig nant oral le sions. There -
fore, the prob lem of oral can cer is pri mar ily that of
pathogenesis, di ag no sis, and man age ment of squamous
cell car ci noma orig i nat ing from the oral mucosal sur -
face.

Oral tu mor pre sent ing with nodal metastases would
ap pear to have a less fa vor able prog no sis (6). The ef fect
of an elec tive neck dis sec tion when there is no de mon -
stra ble dis ease is equiv o cal, some au thors sug gest ing
that it is ben e fi cial (7), and oth ers show ing that there is
no im prove ment in sur vival rate (8).

The aim of this in ves ti ga tion was to ret ro spec tively
eval u ate the clin i cal fea tures, di ag no sis, treat ment, and
fol low-up of oral can cer pa tients in Jor dan.

Pa tients and Methods

This was a ret ro spec tive anal y sis of 118 pa tients with oral can -
cer who were re ferred to the De part ment of Oral and Maxillofacial
sur gery and histopathologically di ag nosed and treated be tween 1989
and 1998. This study was based on the anal y sis of the hos pi tal charts,
re fer ral let ters, ra dio log i cal stud ies, op er a tive re ports, patho log i cal re -
ports, and ra di a tion ther apy. The pa tients were an a lyzed ac cord ing to
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the sex, age, histopathological type of the tu mor, site, lo cal iza tion,
size of the tu mor, ther a peu tic ap proaches, and fol low up in for ma tion.
The fol low up in for ma tion was avail able for 97 pa tients, and the fol -
low up pe riod was from 6 months to 9 years (me dian 6.5 years).
There were 89 men and 29 women with a mean age of 62.5 years
(range 35-90 years).

Tu mors were staged clin i cally ac cord ing to the 1992 clas si fi ca -
tion of the In ter na tional Un ion against Can cer (UICC) (9). Dis tri bu -
tion by stage ac cord ing to the UICC clas si fi ca tion was as fol lows: 20
(17%) pa tients in stage I, 34 (29%) pa tients in stage II, 38 (32%) pa -
tients in stage III, and 26 (22%) pa tients in stage IV. None of them had 
ev i dence of dis tant me tas ta sis at the time of ini tial ex am i na tion.

Treat ment com prised sur gery, ra dio ther apy, or their com bi na tion.
Sur gery alone was used for 57 pa tients who un der went lo cal ex ci sion to -
gether with rad i cal or supra omohyoid neck dis sec tion. Six teen pa tients
were treated by sur gi cal treat ment com bined with ra dio ther apy.
Forty-five pa tients were treated by ra dio ther apy alone. Rad i cal neck dis -
sec tion was per formed in 53 pa tients, and supraomohyoid neck dis -
sec tion in 20 pa tients. Fifty eight (49%) pa tients had cer vi cal lymph 
node metastases. Sur vival curves were cal cu lated ac cord ing to the
Kaplan-Meier method (10), and the dif fer ences were tested at the
p<0.05 level of sig nif i cance.

Re sults

The age of the pa tients ranged from 35 to 90 years,
with a mean age of 62.5 years. The male/fe male ra tio was
3.1:1. Most of the pa tients were in the 60-79 age group (59,
50%), fol lowed by those in the 50-59 age group, and 14
(9%) were over 80 years of age (Fig. 1). The histological
clas si fi ca tion was squ amous cell car ci noma in 113 (96%),
adenocystic car ci noma in 3 (2.5%) cases, and  muco epi -
dermoid car ci noma and fibro sarcoma in a case each.

Squamous cell car ci no mas were clas si fied
histologically into well dif fer en ti ated tu mors in 52 (44%) 
pa tients, mod er ately dif fer en ti ated in 50 (42%) pa tients,
and poorly dif fer en ti ated in 16 (14%) pa tients.

There was a to tal of 28 (24%) non-smokers (24
woman and 4 men), whereas 65 (55%) of the pa tients,
mostly men, were smok ers.

The ma jor ity of pipe smok ers were 22 (19%) men,
and 3 (2%) men smoked ci gars. Most of the pa tients
(112, 95%) did not drink al co hol, and only 6 males were
drink ers.

Symp toms and Re fer rals
The pa tients com plained of pain in 36 (30%) cases, 15

(13%) had ten der ness, 12 (10%) ex pe ri enced swell ing, and
15 (13%) had burn ing sen sa tion. A color change was ob -
served by 20 (17%) pa tients. There were no symp toms in 20
(17%) pa tients and they were un aware of any ab nor mal ity.

Du ra tion of the symp toms var ied be tween 1 and 4
weeks in 4 (3%) of cases, 1-3 months in 47 (40%), 4-10
months in 46 (39%), and 1-3 years in 6 (5%) pa tients. In -
for ma tion about du ra tion of symp toms was not ob tained
from 15 (13%) pa tients.

Re fer rals were as fol lows: 99 (84%) by their den tists, 
and 19 (16%) by their phy si cians. In 11 (9%) cases there
was no de lay in re fer ral, 13 (11%) were re ferred with a de -
lay of 1-4 weeks, 40 (34%) with 1-3 months de lay, 28
(24%) with a de lay of 4-9 months, and 17 (14%) with a de -
lay of 1-3 years.  In for ma tion about the de lay in re fer ral
could not be ob tained for 9 (8%) of the pa tients. In cases
with de layed re fer ral, pa tients them selves were the cause
in 91 (77%) cases, whereas a den tist caused the de lay in 11 
(9%), and a phy si cian in 6 (5%) cases.

Lo cal iza tion
The site of intra-oral can cer is shown in Ta ble 1.

Can cer of the floor of the mouth was ob served in 40
(34%), and can cer of the tongue in 27 (23%) of cases.
Mucosal changes ad ja cent to the tu mor were ob served in
45 (38%) of cases, leukoplakia was noted in 36 (31%),
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Fig ure 1. Age and sex dis tri bu tion of pa tients with oral can cer.
Open bars, men; closed bars, women.

Ta ble 1. Dis tri bu tion of pa tients (N, %) by the site of oral can cer

Site Men Women  To tal 

Floor of mouth 31 (26)  9 (8)  40 (34) 
Tongue 19 (16)  8 (7)  27 (23) 
Lower al ve o lar
  ridge

17 (14)  6 (5)  23 (19)

Up per al ve o lar  
  ridge

 9 (8)  1 (1)  10 (9)

Gingiva  5 (4)  2 (2)   7 (6)
Buccal mu cosa &
  buccal sulcus

 4 (3)  2 (2)   6 (5)

Pal ate  4 (3)  1 (1)   5 (4)
To tal 89 (100)   29 (100)   118 (100)    

Table 2. Distribution of patients with oral cancer by TNM classification, stage grouping, and the total incidence of  
regional lymph node metastases

TNMD
N0 N1 N2-N3 Total incidence of

nodal metastasesNo. Stage No. Stage No. Stage

T1 20 I 4 II 4 IV  8/28 (29%)
T2 20 II 10 II 4 IV 14/34 (41%)
T3 6 III 22 III 2 IV 24/40 (60%)
T4 4 IV 8 IV 4 IV 12/16 (75%)
Total 60 44 14 58/118 (49%)   
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erythroplakia in 5 (5%), and li chen planus in 2 (2%).
There were no changes in the ad ja cent tis sue in 73 (62%)
patients.

Metastases
Metastases in lymph nodes were found in 45 (38%)

out of 118 pa tients at pre sen ta tion or subsequent treat -
ment of the pri mary tu mor, and 13 (11%) pa tients had no
clin i cally ev i dent nodal metastases but pos i tive
histological find ing af ter sur gery. Thus, 58 (49%) of 118
pa tients with oral can cer had lymph node metastases. The
prev a lence of metastases in creased sig nif i cantly with the
pro gres sion of the pri mary tu mor (Ta ble 2): from 29% in
T1 to 75% in T4 le sions (p<0.001). Lym phatic spread of
tu mors was found in 29% of T1 tu mors, 41% of T2 tu -
mors, 60% of T3 tu mors, and 75% of T4 tu mors. The
prev a lence of cer vi cal lymph node metastases ac cord ing
to the de gree of tu mor dif fer en ti a tion was 7/52 (13%) of
grade I, 37/50 (74%) of grade II, and 14/16 (87%) of
grade III.

Lo cal or neck re cur rences of the tu mors were en -
coun tered in 20 (17%) cases. Re cur rence de vel oped four
times as of ten in those pa tients in whom lymph nodes
were mi cro scop i cally pos i tive for metastases (16/58,
28%), as com pared with those in whom nodes were neg -
a tive (4/60, 7%).

Sur vival 

Sur vival was di rectly re lated to the stage of dis ease
on pre sen ta tion (Fig. 2). Pa tients with stage I dis ease had
a 5-year sur vival rate of 16/20 (80%), pa tients with stage
II dis ease 24/34 (71%), pa tients with stage III dis ease
17/38 (45%), and pa tients with stage IV dis ease 5/26
(20%) 5-year sur vival rate (p=0.001). The over all 5-year
sur vival rate for all clin i cal stages was 62/118 (53%).
There was a clear di chot omy be tween pa tients with stage 
I-II dis ease and pa tients with stage III-IV dis ease
(p=0.001). In ac cor dance with this di chot omy be tween
stage groups dif fer ing in N (node) clas si fi ca tion, pa tients 
who were with out clin i cally pal pa ble re gional
metastases (87% 5-year sur vival rate) did better than pa -
tients who pre sented with re gional metastases (17%
5-year sur vival rate, p=0.003). Clas sifying pa tients ac -
cord ing to T sta tus also re sulted in prognostically dif fer -
ent groups (p=0.001). Pa tients with T1 tu mors showed
79% 5-year sur vival rate com pared with only 6% for pa -
tients with T4 tu mors (Ta ble 3).

The sur vival rate was cor re lated with the treat ment
(Fig. 3). Pa tients treated with sur gery alone had the
5-year sur vival rate of 35/57 (62%). For the pa tients who
re ceived ra dio ther apy af ter sur gery, the 5-year sur vival
rate was 13/17 (81%). They did better than pa tients
treated with ra dio ther apy alone, who had the 5-year sur -
vival rate of 14/45 (31%) (p=0.0001).

The 5-year sur vival rate ac cord ing to the an a tomic
site was as fol lows: floor of the mouth 19/40 (47.5%),
tongue 16/27 (59%), lower al ve o lar ridge 10/23 (43%),
up per al ve o lar ridge 6/10 (60%), gingiva 3/7 (43%),
buccal mu cosa 4/6 (67%), and the pal ate in 4/5 (80%).

Dis cus sion

The re sults of this study com pare fa vor ably with the
over all sta tis tics for oral car ci noma in age, sex dis tri bu tion,
and histopathological find ings (11-13).

This dis ease is most prev a lent in men over the age
of 45 (13-15), with the av er age age at di ag no sis of ap -
prox i mately 60 years (16). Our study re af firmed that oral 
can cer is a dis ease that mainly af fects the older pop u la -
tion. How ever, high est prev a lence in pa tients in their
sixth and sev enth de cade is in con trast to other re ports
(14,16,17).

The men:women ra tio in this study was 3.1:1, which 
is higher than the ra tio re ported from other coun tries:
1.7:1 in Eng land and Wales (14), 1.8:1 in New Zea land
(17), and 2:1 in the USA (16). The man to woman ra tio
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Table 3. The 5-year survival rates for patients with oral cancer (n,
%), and presenting with or without nodal disease

Tumor size With nodal
disease

Without nodal
disease All

T1  3/8 (37.5) 19/20 (95) 22/28 (79)
T2  4/14 (29) 19/20 (95) 23/34 (68)
T3  3/24 (12.5) 13/16 (81) 16/40 (40)
T4  0/12 (0)  1/4  (25)  1/16 (6)
Total 10/58 (17) 52/60 (87) 62/118 (53)

Fig ure 2. Sur vival rate of pa tients with oral can cer ac cord ing to 
the stage of dis ease. Rhomb, stage I (n=20), square, stage II
(n=34), tri an gle, stage III (n=38), cross, stage IV (n=26), and
as ter isk, to tal (n=118).
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Fig ure 3. Sur vival of pa tients with oral can cer ac cord ing to the
treat ment mo dal ity. Square, sur gery and ra di a tion; rhomb, sur -
gery alone; tri an gle, ra di a tion alone.



var ies from site to site in the oral cav ity (18), as we ob -
served in our study.

The most com mon histologic di ag no sis of oral can cer 
is squamous cell car ci noma, fol lowed by sar coma
(16,19,20). The pres ent study also sho wed a sig nif i cant re -
la tion ship be tween age and hist o logical di ag no sis. These
find ings are in agree ment with those of Pindporg (20), who 
re ported that sar coma oc curs more fre quently in youn ger
age group than squamous cell car ci noma.

There is al most uni ver sal agree ment that car ci noma
of the oral cav ity is in some way re lated to the use of to -
bacco in some form and to the con sump tion of al co hol
(16,21). In this se ries a high per cent of our pa tients were
smok ers.

The ma jor ity of oral can cers in volve the tongue and
floor of the mouth (22,23). Hindle et Nally (14) showed
that tongue was the com mon est site for oral can cer,
whereas our study showed that the floor of the mouth was
the most fre quent site in Jor da nian pa tients, sim i lar to the
data from Scot land (21).

The in ci dence of cer vi cal lymph node metastases at
the time of ini tial treat ment var ies from 35% (5) to 63%
(24). In this con text our find ings are close to those re -
ported by Khafif et al (8), but lower to those of Montana
et al (25), and Cor rea  et al (24) who re ported the in ci -
dence of 62% and 63%, re spec tively. McGavran and co -
work ers (26) found that lymph node metastases oc curred 
more fre quently in pa tients with poorly dif fer en ti ated
car ci noma. In con trast, Rammler and col leagues (27)
failed to dem on strate any cor re la tion be tween the
histological grade and lymph node me tas ta sis. In our se -
ries, the in ci dence of lymph node metastases in
well-differentiated car ci noma was sig ni f i cantly lower
than that of mod er ately and poorly dif fer en ti ated car ci -
noma.

The sur vival pe riod and cure rate are gen er ally re -
duced when re gional lymph node meta stases are pres ent
(8,25,28). The prog no sis for pa tients with oral can cer in
this study was re lated to the size of the tu mor and pres ence
or ab sence of cer vi cal nodal dis ease. The ma jor ity of the
T1 le sions were sur gi cally ex cised, with a 5-year sur vival
rate of 79%. Amagasa et al (29) re ported a 100% 5-year
sur vival rate for sur gi cally ex cised T1 tu mors, whereas
Kanehira et al (30) re ported a 75% 5-year sur vival rate for
their T1 pa tients treated by low dose ir ra di a tion and an in -
ter sti tial im plant. There fore, it would ap pear that T1 le -
sions may be ad e quately man aged by sur gery or ra dio ther -
apy. The 5-year sur vival rate for pa tients with a T2 tu mor
treated in this study was 68%. This is sim i lar to the sur -
vival rate of 60% re ported by Pukander et al (6), but
Amagasa et al (29) claimed a 5-year sur vival rate of 88.9%
in Jap a nese pa tients. This would sug gest that sur gery or ra -
dio ther apy would again be equally ef fec tive in the man -
age ment of these tu mors. How ever, in our study, the 5-year 
sur vival rates were 62% for sur gery and 31% for ra dio ther -
apy, al though this was not stat i cally sig nif i cant (p=0.123).
T1 tu mors showed the low est in ci dence of nodal dis ease in 
this study, with only 29% de vel op ing lymph node
metastases. How ever 45% of T2 le sions, 60% of T3 le -
sions, and 75% of T4 le sions de vel oped nodal dis ease.
These fig ures would sug gest that for all T3 and T4 le sions

an elec tive neck dis sec tion should be per formed as a part
of the ini tial treat ment. A poor prog no sis is in di cated by
the de vel op ment of nodal dis ease at any stage in the treat -
ment of oral can cer. Pukander et al (6) re ported for the
group of T1 and T2 le sions to have a 58.5% 5-year sur vival 
rate for N0 pa tients com pared with 15.1% for those with
nodal dis ease, Matiakin (31) re ported sim i lar, 65.8%
5-year sur vival rate in the N0 group and 15% in pa tients
with re gional metastases. Mitch ell and Crighton (32) re -
ported 90% 5-year sur vival rate in N0 group and 33% in
the pa tients with re gional metastases. In this study, pa tients 
with T1 or T2 le sions had a 95% 5-year sur vival rate if they 
be longed to the N0 group but only 32% when nodal dis -
ease was pres ent. These fig ures would seem to show an
im proved sur vival. Cunni ngham et al (7) sup ported the
con cept of an elec tive neck dis sec tion in pa tients with
stage I and II oral car ci no mas, quot ing a 3-year sur vival
rate of 88% in pa tients who un der went elec tive neck dis -
sec tion com pared with 56% for those who un der went sal -
vage sur gery fol low ing neck nodes metastases. How ever
Khafif et al (8) found lit tle dif fer ence in dis ease free sur -
vival rate for pa tients treated by elec tive rad i cal neck dis -
sec tion com pared with de layed rad i cal neck dis sec tion af -
ter the clin i cal ap pear ance of nodes.

Pa tients sur vival rates for oral can cer vary, de pend ing
on sev eral fac tors, in clud ing the stage of the le sion, lymph
node in volve ment (33), site of pri mary tu mor, histological
dif fer en ti a tion of ma lig nancy, and pa tient’s gen eral health
and hab its (16,21). The find ings of this study are con sis tent
with a re port (5) that re vealed as so ci a tion be tween the site of 
oral can cer, pa tient’s char ac ter is tics, and di ag nos tic pat terns.

The sur vival rate, based on clin i cal stag ing in this se -
ries, closely cor re sponded with those re ported by other au -
thors (34,35). The 5-year sur vival rates in our se ries were
higher than those re ported by Cor rea and col leagues (24).
The over all 5-year sur vival rates in our se ries for all clin i cal
stages of dis ease were 53%, which ex ceeds that of sev eral
large se ries in the lit er a ture (17,27,36). The over all 5-year
sur vival ranged from 25% (15) to 66% (36,37).

The modes of treat ment of oral can cer are ei ther by
sur gi cal ex ci sion (38), with or with out a com plete or par -
tial neck dis sec tion (39), presu rgical or postsurgical ra di a -
tion (40), ra di a tion alone, or by a com bi na tion of these pro -
ce dures (41). The re sults ob tained by treat ment mo dal i ties
in this se ries com pare fa vor ably with those re ported in
other stud ies (25,35,36).

The re sults of this study in di cate that T1 tu mors of
the oral cav ity, if ex cised with an ad e quate mar gin of nor -
mal tis sue, have good prog no sis.
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