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Abstract 
The aim of this study is to determinethe prognostic value of available clinical and histological 
parameters to predict subclinical nodal metastases and survival. For that purpose we used a 
modification of the Jakobsson [9] grading system proposed by Richard W. Nason [12] and applied it 
to a series of patients with oral carcinoma. Correlation between histological parameters and cervical 
lymph node metastasis were made and the chi-square test showed a strong significant association 
between mode of invasion, depth of tumor invasion, vascular invasion and cervical metastases. 
Analysis of overall survival showed that overall survival strongly correlates with cervical node 
metastases (p = 0.0004). We found that overall survival correlates with vascular invasion (p = 0.005) and 
also overall survival correlates with tumour depth (p = 0.001). There is a strong relationship between 
malignancy score and survival (p = 0.00001) and a high malignancy score is associated with poor 
prognoses. Patients: a total 32 with over 14 points of malignancy score, 25 (78.1%) died and 7 
(21.9%) are alive. 
Analysis of the risk factors for subclinical cervical metastases in patients with oral cancer is 
important for predicting prognosis and achieving a high survival rate. 
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Introduction 
Many factors can influence survival in 

patients with oral squamous cell cancer, the most 
significant is lymph node metastasis. Advance 
tumour stage together with adverse histological 
features further reduce survival. Jakobsson 
(1973) first reported the application of a mul-
tifactorial malignnancy grading system using 
eight features of the tumour, including tumour 
cell structure, differenttiation, nuclear polymor-
phism, mitotic count, mode of invasion and 
inflammatory cellular response in the progno-
stic evaluation of OSCC of the larynx. 

A number of modifications of the Jakobs-
son malignancy grading were subsequently 

reported; Anneroth [1] in oral cavity carcino-
ma, Frierson HFJ, et al. [5] in carcinoma of the 
lip and tongue. Martinez-Gimeno [11] presen-
ted a malignancy grading score, Woolgar () 
reported application of a modified Anneroth’s 
grading system, Anthony Po Wing Yuen [18] 
evaluated a prognostic model based on Marti-
nez-Gimeno score and others. 

Haksever M, et al. [7], have found an asso-
ciation between nodal involvement and depth of 
muscle invasion, and histological differentiation. 
Camisasca DR, et al. [4] found that risk factors 
for recurrence include an infiltrating pattern of 
tumour growth, diffuse histological invasion 
and tumour within 5 mm of the resection mar-
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gin. Tumour thickness has been found to be an 
independent prognostic marker for subclinical 
nodal metastasis and survival by many authors 
such as Woolgar, et al. [17], Huang S, et al. 
(2009), Kane SV, et al. (2006). These authors 
suggest that investigators should look for infor-
mation of predictive significance from a small 
biopsy specimen of the primary tumour to aid 
the clinician in surgical treatment planning.  

The aim in this study is to determine the 
prognostic value of available clinical and histo-
logical parameters to predict subclinical nodal 
metastases and survival. 

For that purpose we used a modification 
of the Jakobsson grading system proposed by 
Richard W. Nason and applied it to a series of 
patients with oral carcinoma. 
 

Material and methods 
A total of 75 patients with oral squamous 

cell cancer were included in this study, all of 
whom were hospitalized at the clinic for 
maxillofacial surgery in Skopje in a five-year 
period. This study was limited to patients with 
II, III and IV clinical stage oral carcinoma.  

 After the clinical staging of the 
patients through manual palpation, US. KT and 
MRI, a resection of the primary oral carcinoma 
was performed and simultaneous neck dis-
section. (Image 1) 
 

 
Imig 1 – Surgical specimen 

 
 All patients underwent radical exci-

sion of the primary tumour and neck dissection. 
Patients in clinical stage II of the disease under-
went selective-supraomohyoid neck dissection, 
and patients in clinical stages III and IV of the 
disease underwent modified or radical neck 
dissection. 

 Fifty-seven patients met the criteria 
for the histopathological analysis 

The operative material of the primary tu-
mour was analysed and the degree of malign-
nancy was determined for every patient. Gra-
ding of the degree of malignancy was made 
according to the system suggested by Nason 
Richards. We analyzed eight histological para-
meters: cytoplasmatic differentiation, nuclear 
pleomorphism, vascular invasion, depth of tu-
mour invasion, mitotic count, mode of inva-
sion, desmoplasia and inflammatory response. 
(Table 1, Image 2) Every histological para-
meter was presented with three modalities rated 
with 1, 2, or 3 points. For every patient we 
calculated the tumour malignancy score as the 
sum of all points from presented histological 
parameters. (Table 2) We correlated every 
histologic parameter with neck metastases and 
we also correlated the overall malignancy score 
with neck metastases and survival. 

 
Table 1 
 
Grade of malignancy evaluated from the primary tumor 

 
  1 point  2 points  3 points 

Cytoplasmic 
differentiation 

Abundant 
keratinization 

Some 
keratinization 

None to focal 
keratinization 

Nuclear 
pleomorphism 

None to mild  Moderate  Marked 

Mitotic count  0–10/10 high 
power fild 

10–19/10 high 
power fild 

> 19/10 high 
power fild 

Mode of invasion  Pushing 
border 

Defined border 
and infiltrating 

cords 

Irregular 
infiltrating 

cords 
Inflammatory 

cellular reaction 
Marked  Moderate  None 

Desmoplasia  None to mild  Moderate  Marked 
Vascular-lyphatic 

invasion 
Absent  Probable  Positive 

Level of invasion  Submucosa  Superfitial 
muscle 

Deep muscle 

 
 

 
Imig 2 – PH findings; abundant keratinization, 
 mode of invasion irregular, vascular invasion,  

moderate desmoplasia 
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Statistical Analysis  
The chi square test was used to evaluate 

the risk of cervical node metastasis associated 
with histologic parameters and the histological 
grade of malignancy. The correlation between 
histologic parameters and overall survival was 
analyzed with the log rank test. Survival curves 
were plotted using the Kaplan-Meier method. 
 

Results 
Correlations between histological para-

meters and cervical lymph node metastasis 
were made and the chi-square test showed a 
strong significant association between the 
mode of invasion, depth of tumour invasion, 
vascular invasion and late cervical metastases 
(p = 0.0084, p = 0.0004, p = 0.00006). (Graphs 
1, 2, 3) Patients with irregular-infiltrative mode 
of invasion of the primary tumour, deep inva-
sion of the primary tumour in the muscular 
layer and also patients with positive vascular 
invasion of the tumour are at highest risk of 
early neck metastases. 
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Graphic 1 – Correlation between mode of invasion  

and lymph node metastases 
 

1

9

14 13

17

3
0
2

4
6

8
10

12
14

16
18

mucosal sup. muscle deep muscle

Ph. +
Ph. -

 
Graphic 2 – Correlation between depth of invasion 

 and late nodal metastasis 
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Graphic 3 – Correlation between vascular invasion  

and late node metastasis 
 
The malignancy score was measured for 

each patient and the patients were divided into 
three groups: the first group patients with less 
than 14 points of malignancy score, the second 
with points ranged from 14 to 17 and the third 
group of patients with more than 17 points of 
malignancy score. We found a significant asso-
ciation between malignancy score and nodal 
metastases, 21 patients out of 29 with histolo-
gically proven nodal metastases had more than 
17 points of malignancy score. (Graph 4)  

 

4

13

4 4

21

4
0

5

10

15

20

25

pod 14 14 - 17 nad 17

Ph.N+
Ph.N0

 
Graphic 4 – Correlation between malignancy score  

and nodal metastases 
 

Analysis of overall survival showed that 
overall survival strongly correlates with cervi-
cal node metastases (p = 0.0004). (Graph 5) 
We found that overall survival correlates with 
vascular invasion (p = 0.005) and also overall 
survival correlates with tumour depth (p = 
0.001). (Graphs 6, 7) Positive neck nodes found 
in dissection specimen significantly reduce the 
survival of patients. 
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Graphic 5 – Overall survival was correlated  with late 

cervical node metastases (p = 0.0004) 
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Graphic 6 – Overall survival was correlated  with 

vascular invasion (p = 0.005) 
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Graphic 7 – Overall survival was correlated  

 with tumor depth (p = 0.001) 
 
There is a strong relationship between 

malignancy score and survival (p = 0.00001), a 

high malignancy score is associated with poor 
prognoses. A total of 32 patients with over 14 
points of malignancy score, 25 (78.1%) died 
and 7 (21.9%) are alive. (Graph 8) 
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Graphic 8 – Correlation between malignancy score  

and overall survival. 
 

Discussion 
In everyday practice we meet patients 

with early oral carcinoma but with aggressive 
behavior of the tumour and a poor prognosis. It 
seems clear that tumour stage alone is not 
reliable for predicting which patients with oral 
carcinoma are at greatest risk of cervical node 
metastases. 

Therefore, an analysis of the risk factors 
for subclinical cervical metastases in patients 
with oral cancer is important for predicting 
prognosis and achieving a high survival rate. In 
our study tumour depth and vascular invasion 
of the u are superior to other prognostic 
parameters in prediction nodal metastases and 
survival.  

Haksever M, et al. [7], Kane SV, et al. 
[10] Woolgar, et al. [17], Arduino PG, et al. [2] 
and others concluded that tumour depth is of 
major importance for predicting nodal 
metastases. We found that the critical tumour 
depth is when the tumour is invading the 
musculature and that is highly associated with 
subclinical nodal metastases. An irregular 
mode of invasion of the primary tumour is also 
highly associated with neck metastases and bed 
survival.  

Martinez-Gimeno, et al. [11] designed a 
scoring system. In his study patients with 
scores ranging from 7–12, 13–16, 17–20 and 
21–30 points showed metastasis in 0%, 20%, 
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63.6% and 86.7% of cases. Richard Nason, et 
al. [12] applied a malignancy score system to 
patients with stages I and II oral carcinoma. He 
defined 3 groups of patients: 1 with 14, 2 with 
14–16 and 3 with more than 16 points, and he 
found the incidence of cervical metastasis of 
12.8%, 35% and 90%. Sklenicka S, et al. [15] 
reported that multifactorial analysis and ma-
lignancy grading of the oral cancer patients is 
valid in predicting occult metastases and sur-
vival. 

Pereira MC, et al. [14] found that 
survival is influenced by stage at presentation, 
nodal status, and histologic grade. Camisasca 
DR, et al. [4] concluded that the tumour site, 
tobacco use, and pathological features were 
involved in the recurrence of OSCC and should 
be taken into account for OSCC treatment and 
follow-up. In our study we found that a high 
malignancy score was strongly associated with 
nodal metastases and poor prognosis. 
 

Conclusion 
In conclusion, tumour depth, vascular 

invasion and mode of invasion are the most 
reliable predictive factors for subclinical nodal 
metastases. A malignancy grading system 
based on significant histological parameters is 
useful in everyday practice for selecting the 
patients with high risk of occult metastasis and 
predicting aggressive behavior of the tumour.  
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R e z i m e 
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Voved: Mnogu faktori vlijaat na vre-
meto na pre`ivuvawe na pacientite so ora-
len karcinom, najsignifikanten faktor e 
prisustvoto na metastaтski limfni jazli. 
No naprednat klini~ki stadium na bolesta 
zaedno so nepovolni patohistolo{ki fak-
tori, dopolnitelno go reducira vremeto na 
pre`ivuvаwе. 

Cel: Celta na ovоj trud e da ja deter-
minira prognosti~kata vrednost na odrede-
ni patohistolo{ki parametri, t.e. da utvrdi 
koi patohistolo{ki faktori vlijaat na 
pojava na vratni metastazi i na vremeto na 
pre`ivuvawe kaj pacientite so oralen pla-
nocelularen karcinom. 

Materиjal i metodi: Vkupno 75 paci-
enti so oralen karcinom bea operativno  

 
 
 

tretirani na Klinikata za maksilofacijaл-
na hirurgija i vklu~eni vo ova ispituvawe. 
Na Institutot za patohistologija napravena 
e analiza na primarniot tumor, bea anali-
zirani 8 patohistoloшki parametri i sekoj 
parametar e klasificiran vo tri gradacii 
koi bea boduvani. Bea analizirani slednite 
patohistoloшki parametri: histoloшka di-
ferencijacija, dezmoplazija, broj na mitot-
ski delbi, dlaboчina na invazija, tip na in-
vazija, inflamatorna reakcija, vaskularna 
inвazija i nuklearen pleomoрfizam. 

Rezultati: Дlaboчinata na invazi-
jata na tumorot vo tkivata (tumornata debe-
lina) e silen prognostiчki faкtor za po-
stoewe na vratni metastazi. Najdovme sig-
nifikantнa povrzanost pomeѓu stepenot na 
malignitet i vratnite metastazi. Stati-
sti~kata anаliza poka`a silna asociranost 
pomеѓu vremeto na pre`ivuvawe i vratnite 
metastаzi (p = 0,0004), vaskularnata inva-
zija na tumorot (p = 0,005) i tumornata dla-
bo~ina-debelina (p = 0,001). 

Zakluчok: Tumornata dlabo~ina, vasku-
larnata invazija na tumorot i tipot na 
invazija se najrelevantni faktori za pred-
viduvawe na agresivnoto odnesuvawe na tu-
morot i loшata prognoza na pacientot. 

Sistemot za boduvawe, t.e. graduirawe 
na stepenot na mаlignitet na primarniot 
tumor vo sekojdnevnata prakтикa e korisen 
za selektirawe na pacientite koi se so 
visok rizik od okultni metastazi i pacienti 
kaj koi ќe o~ekuvame agresiven tek na bolesta.  
 
Клучни зборови: орален планоцелуларен карцином, 
хистолошко градуирање на малигнитетот, вратни 
метастази, време на преживување. 

 


