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Abstract
Background: Neovascularization is an important factor for predicting tumor behavior. Evidence suggests that endoglin (CD105) is a power-

ful marker of neovascularization and determination of microvessel density in several malignancies, and can be used as an agent to predict 
lymph node metastasis. However, it is controversial, particularly in head and neck squamous cell carcinoma. 

We studied CD105-MVD in tongue squamous cell carcinoma and evaluated its correlation with lymph node metastasis in relation to sex, 
age, and histopathologic grade.

Methods: This study analyzed a total of 40 cases of tongue squamous cell carcinoma by dividing patients into two groups, a) with meta-
static lymph nodes (N+) and b) without metastatic lymph nodes (N-). By CD105 immunostaining, microvessel density was determined in 
three different areas (intratumoral, invasive front and adjacent normal tissue) of all cases. Statistically, we evaluated the relation between 
microvessel density and lymph node involvement, in addition to other clinicopathologic factors by using the Kolmogorov-Smirnov test, t-test, 
and other analyses.

Results: CD105-MVD in the invasive front (P�0.001) and intratumoral (P�0.006) areas of the N+ group was signi�cantly higher than in the 
N-group. In addition, there was a correlation between CD105-MVD and differentiation in the invasive front area (P� 0.013) No relation existed 
between CD105-MVD and other clinicopathologic features.

Conclusion: CD105-MVD, as a prognostic factor, may be helpful for determining the possibility of lymph node metastasis of primary SCC 
of the tongue.

Introduction

A ngiogenesis plays a central role in the growth and develop-
ment of normal tissues and in progression of various 
pathologic processes.1,2 

Neoangiogenesis supplies metabolic requirements for the grow-
ing tumor and provides a vascular pathway for hematogenous 
spread to distant sites.3 It is a complex multistep process involv-
ing extracellular matrix remodeling, endothelial cell migration and 
proliferation, microvessel differentiation and anastomosis.4 These 
processes are controlled by positive and negative angiogenic fac-
tors and their receptors.2 Angiogenic factors such as vascular endo-
thelial growth factor (VEGF), hepatocyte growth factor and plate-
let-derived growth factor are released by tumor cells and tumor 
associated in�ammatory cells (particularly macrophages).5

An important predictor of tumor behavior is intratumor mi-
crovessel density (MVD). The intensity of angiogenesis has been 
associated with poor prognosis in several cancers.6,7–16

Angiogenesis is determined by immunohistochemical assess-
ment and usually performed by the method described by Wei-
dner et al.10 with several endothelial cell markers (pan-endothelial 
markers such as von Willebrand factor, CD31, and CD34). All the 
above factors have some problems related with speci�city.3 Anti-
bodies against the above factors react with large and small vessels 
in addition to lymphatic, tumoral, and in�ammatory cells, and may 
be confuse with tumor microvessels.5 

CD105 is a 180-KDa homodimeric transmembrane glycoprotein, 
a receptor for two types of transforming growth factors (TGF-�1 
and TGF-�3), and modulates TGF-� signaling by interacting with 
TGF-� receptors I and/or II.17 It is a potent pleiotropic angiogenic 
factor expressed on activated endothelial cells during angiogenesis 
and considered to be a speci�c marker for the detection of tumor 
angiogenesis.18

CD105 is a powerful marker of neovascularization in solid ma-
lignancies and has been accepted as a more accurate factor than 
other panendothelial markers such as CD31 and CD34 in the eval-
uation of ongoing tumor angiogenesis.3,5,6

Recent studies have shown that the reactivity of CD105 in blood 
vessels of malignant tumors correlates with metastasis,5,10,19–21 
however, they are controversial studies.1,2,6 
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The purpose of this study was to evaluate microvessel density 
(MVD) in tongue squamous cell carcinoma (TSCC) using CD105 
in N+ and N- groups of patients, and to investigate it’s relation with 
sex, age, and histologic grade.

Materials and Methods

Samples
In this retrospective study, 40 formalin-�xed paraf�n-embedded 

tissue blocks were selected according to inclusion/exclusion cri-
teria from 62 patients with primary TSCC from the archives of 
the Cancer Institute of Tehran University of Medical Sciences be-
tween 1996 and 2006. All patients underwent hemiglossectomy 
and radical neck dissection. 

Patients who had received radiotherapy and/or chemothera-
py prior to surgery were excluded from the study. According to 
their records, all patients were free from distant metastasis (M0) 
but suspected of lymph node involvement and underwent radical 
neck dissection. Due to histopathological reports and slides the 
samples were divided into two groups N+ and N-. Tumor H&E 
sections were retrieved and graded according to Broder’s criteria.22 

Clinical data were retrieved from patients’ records. There were 
22 men (mean age: 59.04; range: 19 – 80) and 18 women (mean 
age: 59.44; range: 31 – 84) with a mean age of 59.22+15.73 years 
(range: 19 – 84).

Immunohistochemistry
Sections (4 �m thick) were cut from the retrieved tumor blocks, 

dewaxed in xyline and rehydrated in graded alcohol. For blocking 
of endogenous peroxides, 0.3% hydrogen peroxide was used for 15 
min. To unmask hidden epitopes, sections were digested with pro-
tease type protein kinase at 37°C for 10 min. Sections were incu-
bated with monoclonal antibody against a 1:10 dilution of CD105 
(clone SN6h, DAKO, Denmark) for one h at room temperature ac-
cording to the manufacturer’s instructions and subsequently devel-
oped using a streptavidin-biotin-peroxidase system. Visualization 
of the antibody complex was achieved with a diaminobenzidine 
(DAB, DAKO, Denmark) reaction, resulting in brown staining 
of activated endothelial cell membranes. Sections were counter-
stained by Meyer’s hematoxylin. All sections were interpreted by a 
pathologist who was blinded to the clinicopathologic data.

Quantification of blood vessel staining
Sections were screened according to Weidner et al.10 and van Hoef 

et al.23 Brie�y, at a magni�cation of 100×, the areas of highest en-
doglin staining were noted (hot spots). Four hot spot �elds in each 
intratumoral, invasive front and normal adjacent tissue areas were 
chosen. Then, each of the hot-spot areas were assessed at 400× 
magni�cation. Any brown staining endothelial cell or endothelial 
cell cluster that was clearly separate from adjacent microvessels, 
tumor cells and other connective tissue elements was considered a 
single, countable microvessel. Areas of necrosis, hemorrhage and 
sclerosis were excluded and vessels with smooth muscle around 
their lumen were not counted.24–26 The average of the vessel counts 
in four �elds for each area was used as the �nal mean MVD value 
in each intratumoral, invasive front, and normal adjacent tissue.

Statistical analysis
The software packages SPSS 11.5 was used for statistical analy-

sis and graphical representation.

The independent samples t-test, Kolmogorov-Smirnov test, Pear-
son correlation, Chi-square, and if needed, Fisher exact tests were 
used to search  for associations between CD105-MVD and the 
presence or absence of metastatic lymph nodes, tumor differentia-
tion, gender, and age of patients. We also used Receiver Operating 
Characteristic curve (ROC), which may show a cut-off point for 
CD105-MVD. 

Results

The specimens were from surgical resected tumors of 40 patients 
with TSCC. All tumors were primary, untreated lesions. Tumors 
were classi�ed into two different groups based on the presence or 
absence of lymph node metastasis. CD105 stained microvessels 
were observed within the tumor, invasive front and the adjacent 
non-neoplastic tissue. Improperly stained slides or those with un-
readable tissue in each of the previously mentioned areas were ig-
nored. Therefore, our specimens were less than 40 in each area 
(Figure 1).

a

b
 

Figure 1.  Immunostaining of primary squamous cell carcinoma of the tongue 
with CD105 antibody.  (a) Intratumoral area (400x); (b) invasive front (400x).

These 40 cases were divided into two groups, N+ (n=20) and N- 
(n=20). Cases were divided into �ve differentiation groups (Table 1). 

According to the Kolmogorov-Smirnov test, CD105-MVD had 
a normal distribution. Out of 22 men and 18 women, a total of 15 
and 5 patients, respectively were N+, which was statistically sig-
ni�cant (P�0.025). No relation existed between tumor differentia-
tion and lymph node metastasis (P�0.718).

The mean age in the N+ and N- groups were 63.6+13.81 and 
54.85+16.63 years. The mean CD105-MVD value in the intratu-
moral, invasive front and normal adjacent tissue was evaluated be-
tween the two groups, which was statistically different in the intra 
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tumoral and invasive front area (Table 2).
There was a correlation between CD105-MVD and differentia-

tion in the invasive front area (P�0.013).       
Pearson correlation analysis did not show any correlations be-

tween CD105-MVD and the three tissue �elds. There was no re-
lation between CD105-MVD and sex, age, or histopathological 
grade in both groups.

We have evaluated the value CD105-MVD diagnosis in the three 
areas with the ROC curve. In the intratumoral area, the surface un-
der the curve was 0.744 (95% CI: 0.585 – 0.903) and 19.375 was 
determined to be an acceptable cut off point for this area (66.7% 
sensitivity, 73.7% speci�city; Figure 2).

Figure 2. ROC curve 1 intratumoral area.

In the invasive front area, the surface under the curve was 0.814 
(95% CI: 0.657 – 0.971) with 12.5 as an acceptable cut off point 
for this area (82.4% sensitivity, 78.9% speci�city; Figure 3). If we 
used the mean of both above areas for diagnosis, the surface under 
the curve would be equal to 0.870 (95% CI: 0739 – 1.001) and 
15.8125 was an acceptable cutoff point for these two areas (82.4% 
sensitivity, 84.2% speci�city; Figure 4).    

Figure 3. ROC curve 2 invasive front area.

Figure 4. ROC curve 3 mean of intratumoral and invasive front areas.

Frequency Percentage Valid percent Cumulative percent
Poor 9 22.5 22.5 22.5
Poor to intermediate 4 10.0 10.0 32.5
Intermediate 14 35.0 35.0 67.5
Intermediate to well 5 12.5 12.5 80.0
Well 8 20.0 20.0 100.0
Total 40 100.0 100.0

Table 1. Frequency of tumor differentiation.

NODE N Mean Standard 
deviation P-value 95% CI

lower 95% CI upper

CD105I*
0.006 -9.87906 -1.77738N+ 19 16.6579 5.23888

N- 18 22.4861 6.83442
CD105B**  

0.000 -7.85723 -2.72481N+ 19 10.7237 2.90342
N- 17 16.0147 4.57359
CD105A***

0.610 -3.99790 2.38180N+ 19 7.6184 4.84651
N- 17 8.4265 4.56701

I*= intratumoral; B**=invasive front; A***=adjacent non-neoplastic tissue.

Table 2. Mean CD105 MVD values in N+ and N- groups.
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Discussion

Tumor angiogenesis and its role in tumor progression and metas-
tasis have been studied in a variety of neoplasms,15,16,27–29 including 
head and neck SCC.1,2,19

The �rst quantitative evidence that angiogenesis in tumors can 
predict the probability of metastasis has been reported for melano-
ma,8 of which other studies con�rmed this for different tumors.4,5 
However, some reports were unable to �nd a relation between tu-
mor prognosis and MVD.30,31 Curiously another study has found 
an association with high MVD and better prognosis.32 Thus, the 
controversy in this subject still exists.

There are several reasons for these discrepancies. The most 
probable are differences in the patient population studied, vari-
ability in the reactivity of endothelial cell antibodies, differences 
in tissue pretreatment procedures and MVD determination meth-
ods.4,15,30,33,34

Widely used pan-endothelial markers such as CD31, CD34, and 
von Willebrand factor react with endothelial cells in both normal 
and tumoral tissue but evaluation of these reactions has several 
limitations. 

CD31 stains both large and small vessels equally, in addition to 
some carcinoma cells, however, the reliability of CD31 staining 
has been inconsistent between laboratories.35

CD34 is detected on the ongoing active angiogenesis endothelial 
cells but it also stains mesenchymal cells.36,37

The expression of CD34 and von Willebrand factor becomes less 
or absent in some microvessels of normal and many tumoral tis-
sues.5

von Willebrand factor is not speci�c for blood vessels because 
it can stain lymphatics; in addition some tumor vessels cannot be 
stained with this factor.5

CD105 is speci�c for activated endothelial cells that participate 
in tumor angiogenesis.38 It is a more speci�c and sensitive marker 
of neoangiogenesis, which has certain advantages over other pan-
endothelial markers as have been con�rmed by several recent stud-
ies.39,40

In our study, CD105-MVD was investigated in N+ and N- groups 
of TSCC by IHC. Microvessels of all the specimens were stained 
by CD105. CD105-MVD was signi�cantly higher in the N+ group 
than the N- group, which may show the effect of MVD in lymph 
node metastasis. 

Data from other carcinomas such as breast and cervical cancers 
suggest that CD105 expression is a valuable factor for identifying 
patients who are at the risk of metastasis.39,40

This study also suggests that CD105 can be a useful marker in 
predicting the risk of metastases in TSCCs. In the future, more 
samples with longer follow up should be assessed to con�rm our 
thesis.   

We found that CD105-MVD was higher in tumors than adja-
cent normal tissue, which was also con�rmed by several previ-
ous investigations on different tumors.1–3,5 This shows the effect of 
tumors and their stromal cells on microvessel formation (neoan-
giogenesis), which is more effective inside a tumor rather than at 
its periphery where differentiated vessels are located. Because of 
our study, we propose a cutoff point in patients with TSCC where 
patients’ with MVD over 15.81 in both intratumoral and invasive 
front �elds (based on CD105 staining) are candidates for addition-
al therapies and more follow up.

The role of invasive front in oral SCC have been investigated 

by several investigators,41–43 most of who believe that this part of 
the tumor has the main effect on its behavior and out come.41–43 
We found that MVD in the invasive front is signi�cantly different 
between N+ and N- groups; the same as the intra tumoral area and 
in contrast with adjacent non-neoplastic tissue. This �nding has 
also shown the importance of the invasive front area where the 
difference between the mean MVD of both groups was more than 
the intratumoral area.

To date only a few studies have investigated CD105 expression 
in the head and neck region. 

 Finally, CD105 seems to be a reliable predictor of lymph node 
metastasis in TSCC. We suggest reviewing more samples with 
long-time follow up in the future. Further studies are required to 
understand the mechanism of CD105 up-regulation and its poten-
tial role as a target of anti-angiogenic therapy. 

Acknowledgements

This study was supported by Tehran University of Medical Sci-
ences (no.4282) and the Cancer Institute of Imam Khomeini Hos-
pital for giving us their paraf�n block samples and patients’ re-
cords. Special thanks are given to Drs. M. Alaedini, S.H. Etemad 
Moghadam and P. Masoumi. 

References

1. Martone T, Rosso P, Albera R, Migliaretti G, Fraire F, Pignataro L, et 
al. Prognostic relevance of CD105+ microvessel density in HNSCC 
patient outcome. Oral Oncol. 2005; 41: 147 – 55.

2. Schimming R, Marme D. Endoglin (CD105) expression in squamous 
cell carcinoma of the oral cavity. Head Neck. 2002; 24: 151 – 156.

3. Taskiran C, Erdem O, Onan A, Arisoy O, Acar A, Vural C, et al. The 
prognostic value of endoglin (CD105) expression in ovarian carcino-
ma. Int J Gynecol Cancer. 2006; 16: 1789 – 1793.

4. Kumar S, Hellal A, Li C, Byrne G, Haboubi N, Wang JM, et al. Breast 
carcinoma: vascular density determined using CD105 antibody corre-
lates with tumor prognosis. Cancer Res. 1999; 59: 856 – 861.

5. Saad RS, Jasnosz KM, Tung MY, Silverman JF. Endoglin (CD105) 
expression in endometrial carcinoma. Int J Gynecol Pathol. 2003; 22: 
248 – 253.

6. Chien CY, Su CY, Hwang CF, Chuang HC, Hsiao YC, Wu SL, et al. 
Clinicopathologic signi�cance of CD105 expression in squamous cell 
carcinoma of the hypopharynx. Head Neck. 2006; 28: 441 – 446.

7. Zatterstrom UK, Brun E, Willen R, Kjellén E, Wennerberg J. Tumor 
angiogenesis and prognosis in squamous cell carcinoma of the head 
and neck. Head Neck. 1995; 17: 312 – 318.

8. Srivastava A, Laidler P, Davies R, Horgan K, Hughes LE. The prog-
nostic signi�cance of tumor vascularity in intermediate-thickness (0.76 
– 4.0 mm thick) skin melanoma. A quantitative histological study. Am  
J  Pathol. 1988; 133: 419 – 423.

9. Macchiarini P, Fontani G, Hardin MJ, Squartini F, Angeletti CA. Rela-
tion of neovascularization to metastasis of nonsmall cell lung cancer. 
Lancet.  1992; 340: 145 – 146.

10. Weidner N, Semple JP, Welch WR, Folkman J. Tumor angiogenesis 
and metastasis-correlation in invasive breast carcinoma. N Engl J Med. 
1991; 324: 1 – 8.

11. Dickinson AJ, Fox SB, Persad RA, Hollyer J, Sibley GN, Harris AL. 
Quanti�cation of angiogenesis as an independent predictor of progno-
sis in invasive bladder carcinoma. Br J Urol. 1994; 74: 762 – 766.

12. Weidner N, Carroll PR, Flax J, Blumenfeld W, Folkman J. Tumor an-
giogenesis correlates with metastasis in invasive prostate carcinoma. 
Am J Pathol. 1993; 143: 401 – 409. 

13. Wiggins DL, Granai CO, Steinhoff MM, Calabresi P. Tumor angio-
genesis as a prognostic factor in cervical carcinoma. Gynecol Oncol. 
1995; 56: 353 – 356.

14. Obermair A, Kohlberger P, Bancher-Todesca D, Tempfer C, Sliutz G, 
Leodolter S, et al. In�uence of microvessel density and vascular perme-
ability factor/vascular endothelial growth factor expression on progno-
sis in vulvar cancer. Gynecol Oncol. 1996; 63: 204 – 209.

N. Eshghyar, N. Mohammadi, S. Rahrotaban, et al.



Archives of Iranian Medicine, Volume 14, Number 4, July 2011280

15. Abula�a O, Triest WE, Sherer DM. Angiogenesis in primary and meta-
static epithelial ovarian carcinoma. Am J Obstet Gynecol. 1997; 177: 
541 – 547.

16. Abula�a O, Triest WE, Sherer DM, Hansen CC, Ghezzi F. Angiogen-
esis in endometrial hyperplasia and stage I endometrial carcinoma. 
Obstet Gynecol. 1995; 86: 479 – 485. 

17. Duff SE, Li C, Garland JM, Kumar S. CD105 is important for angio-
genesis: Evidence and potential applications. FASEB J. 2003; 17: 984 
– 992.

18. Chuang HC, Su CY, Huang HY, Chien CY, Chen CM, Huang CC. 
High expression of CD105 as a prognostic predictor of early tongue  
cancer. Laryngoscope. 2006; 116: 1175 – 1179.

19. Martone T, Rosso P, Albera R, Migliaretti G, Fraire F, Pignataro L, et al. 
Prognostic relevance of CD105 microvessel density in HNSCC patient 
outcome. Oral Oncol. 2005; 41: 147 – 155.

20. Yagasaki H, Kawata N, Takimoto Y, Nemoto N. Histopathological 
analysis of angiogenic factors in renal cell carcinoma. Int J Urol. 2003; 
10: 220 – 227.

21. Dales JP, Garcia S, Bonnier P, Andrac-Meyer L, Ramuz O, Carpentier-
Meunier S, et al. CD105 expression is a marker of high metastatic risk 
and poor outcome in breast carcinomas: correlations between immu-
nohistochemical analysis and long-term follow-up in a series of 929 
patients. Am J Clin Pathol. 2003; 119: 374 – 380.

22. Bryen M, Koppang HS, Lilleng R, Stene T, Bang G, Dabelsteen E. 
New malignancy grading is a better prognostic indicator than Broders’ 
grading in oral squamous cell carcinoma. J Oral Pathol Med. 1989; 
18: 432 – 473.

23. Van Hoef ME,  Knox WF, Dhesi SS, Howell A, Schor AM. Assessment 
of tumor vascularity as a prognostic factor in lymph node negative in-
vasive breast cancer. Eur J Cancer. 1993; 29A: 1141 – 1145.

24. Nagatsuka H, Hibi K, Gunduz M, Tsujigiwa H, Tamamura R, Sugahara 
T, et al. Various immunostaining patterns of CD31, CD34, and endog-
lin and their relationship with lymph node metastasis in oral squamous 
cell carcinoma. J Oral Pathol Med. 2005; 34: 70 – 76.

25. Zeng Y, Opeskin K, Horvath LG, Sutherland RL, Williams ED. Lym-
phatic vessel density and lymph node metastasis in prostate cancer. The 
Prostate. 2005; 65: 222 – 230.

26. Sharma S, Sharma MC, Sarkar C. Morphology of angiogenesis in hu-
man cancer: a conceptual overview, histoprognostic perspective and 
signi�cance of neoangiogenesis. Histopathology. 2005; 46: 481 – 489.

27. Kirschner CV, Alanis-Amezcua JM, Martin VG, Luna N, Morgan E, 
Yang JJ, et al. Angiogenesis factor in endometrial carcinoma: a new 
prognostic indicator? Am J Obstet Gynecol. 1996; 174: 1879 – 1884.

28. Giatromanolaki A, Sivridis E, Koukourakis MI, Georgoulias V, Gatter 
KC, Harris AL. Intratumoral angiogenesis: A new prognostic indicator 
for stage I endometrial adenocarcinoma? Oncol Res. 1999; 11: 205 – 
212.

29. Vermeulen PB, Gasparini G, Fox SB, Toi M, Martin L, McCulloch P, 
et al. Quanti�cation of angiogenesis in solid human tumors: an interna-
tional consensus on the methodology and criteria of evaluation. Eur J 
Cancer. 1996; 32A: 2474 – 2484.

30. Fox SB, Gatter KC, Harris A. Tumor angiogenesis. J Pathol. 1996; 
179: 232 – 237.

31. Page D, Jensen R. Angiogenesis in human breast carcinoma: what is 
the question? Hum Pathol. 1995; 26: 1173 – 1174.

32. Lindmark G, Gerdin B, Sundberg C, Paplan L, Bergstrom R, Gimelius 
B. Prognostic signi�cance of the microvascular count in colorectal can-
cer. J Clin Oncol. 1996; 14: 461 – 466.

33. Kaku T, Kamura T, Kinukawa N, Kobayashi H, Sakai K, Tsuruchi N,  
et al. Angiogenesis in endometrial carcinoma. Cancer. 1997; 80: 741 
– 747.

34. Fina L, Molgaard HV, Robertson D, Bradley NJ, Monaghan P, Delia D, 
et al. Expression of the CD34 gene in vascular endothelial cells. Blood. 
1990; 75: 2417 – 2426.

35. Mietinnen M, Lindenmayer AE, Chaubal A. Endothelial cell markers 
CD31, CD34, BNH9 antibody to H- and Y-antigens: evaluation of their 
speci�city and sensitivity in the diagnosis of vascular tumors and com-
parison with von Willebrand factor. Mod Pathol. 1994; 7: 82 – 90.

36. Kuzu I, Bicknell R, Harris AL, Jones M, Gatter KC, Mason DY. Het-
erogeneity of vascular endothelial cells with relevance to diagnosis of 
vascular tumors. J Clin Pathol. 1992; 45: 143 – 148.

37. Lindenmayer AE, Miettinen M. Immunophenotypic features of uterine 
stromal cells. CD34 expression in endocervical stroma. Virchows Arch. 
1995; 426: 457 – 460.

38. Brewer CA, Setterdahl JJ, Li MJ, Johnston JM, Mann JL, McAsey 
ME. Endoglin expression as a measure of microvessels density in cer-
vical cancer. Obstet Gynecol. 2000; 96: 224 – 228.39. 

39. Wang JM, Kumar S, Pye D, Haboubi N, al-Nakib L. Breast carcinoma: 
comparative study of tumor vasculature using two endothelial cell 
markers. J Natl Cancer Inst. 1994; 86: 386 – 388.

40. Bodey B, Bodey B Jr, Siegel SE, Kaiser HE. Over-expression of endo-
glin (CD 105): a marker of breast carcinoma-induced neovasculariza-
tion. Anticancer Res. 1998; 18: 3621 – 3628.

41. Tumuluri V, Thomas GA, Fraser IS. The relationship of pro-
liferating cell density at the invasive tumour front with prog-
nostic and risk factors in human oral squamous cell carcinoma.
J Oral Pathol Med. 2004; 33: 204 – 208. 

42. Odell EW, Jani P, Sherriff M, Ahluwalia SM, Hibbert J, Levison DA, et 
al. The prognostic value of individual histologic grading parameters in 
small lingual squamous cell carcinomas. The importance of the pattern 
of invasion. Cancer. 1994; 74: 789 – 794. 

43. Bryne M. Is the invasive front of an oral carcinoma the most important 
area for prognostication? Oral Dis. 1998; 4: 70 – 77.

Lymph Node Metastasis in Tongue Carcinoma


