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7. human papillomavirus

8. conventional oral examination

9. staining with toluidine blue

10. scalpel biopsy coupled with histology

11. Metachromatic acidophilic dye
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1. Oral squamous cell carcinoma
2. Leukoplakia

3. dysplasia

4. erythroplakia

5. Oral submucous fibrosis

6. Oral lichen planus
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15. surface-enhanced laser desorption
16. ionization time of flight

17. laser-induced fluorescence
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12. Oral brush biopsy
13. Basal
14. Scalpel biopsy
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21. Autofluorescence
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18. Fluorescence spectroscopy
19. Fourier-transform infrared absorption spectroscopy

20. Raman scattering spectroscopies
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22. Nicotinamide adenine dinucleotide (NADH)
23. Niboflavin
24. Porphyrin
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26. normal sub-gingival tissues (NSTs)
27. oropharyngeal

28. formalin-fixed paraffin-embedded
29. Attenuated total reflection (ATR)


http://icml.ir/article-1-439-fa.html

[ Downloaded from icml.ir on 2025-10-17 ]

O b pw g Gslows 10 Az lgimd 898 (assis gogig) 9y)

50T oy 1 o0l oy BB 2o (5399555 S 51 pls
Ded e piiie (Rl el Sy lawgs ol jlae oS codl ()58
aslgor ogn 95 ol 5y ol (S0 4l 3 00 i piiie 490
Ol s ool ol3l sLad b ol 4 j0 Lo () 6,9 sl
il gt 45 (59,0 SladglSgege | (S sS i Lo S
2 S35k ol la Tl alulid » g smo e parseds |) sits
ol 42598 o (el ;500 g9 il Enl (Ko la)T e
Wb lrerdon Slyime 5l JolS oz (g CASIIN S 508
Olee 4 Wilgion ol (nl g 035 (o0 w2l 2 1) (S5l Slale b Jolow
S ol (Joinll a8 (y p y So3elil ol Sl (g i
9 Sl 30,8 gole &y 58 bl (miwiinl 10 (598 )l 23l
Ak sgase Cawl Sew )] 5l 1N VIVO case 25 5,Slas ol plo
ol B ges 5| oS 5 conz e S0l TS0 il (il
S olojlaly (Sre dmb jo 0,515 Cuze (sls (izeen 5 WS e
G ln i S5 Cnl alpl 5 col ns L) BT,
eX VIVO b —wliscdb b g5lgiw b ,lan IN VIVO Jgore
Wlgi oo 5 ol (@Y Cli 5 Sy sl (nlpbe ol cnlie
Sy 5 GBS As) 33 e s (505 (—ilejl Ban S
25 plowl Lo Aiged (JsSgases slsime Gulwlyy 5 lom plnos;

O9y° At Gl i 58 Hgilisl S Az )0 g e Cualid
Logare o5 lots) b pars i3 5l wlgioe oo 850>
Al byl ggdge cpl was )18 53 cod | adl Slsls
clize Dlallas ol 48,5 )18 azgi 3)50 Ly (S—S5cen;
@97 ) (Seagilil Sl lalid o (ol slagis) 2Ulp
ol 39290 ygrwl 5], Galisee malaw Jdoay g wilesls Lis
Ccasdsn o S gl 5l coles jo gunle—i Slallas oyl
s g0y (50 5 45 08 e Sl 5 5o ol B Dslie
Oty 5l placisl Lawgs o5 Ak o Joe (Jle gl 09— oo
sl (ol ¢l wiilys s a8l A S JBL (bl
ol 2o e Slalllas 51 (gl i ool ol alS | (5 0 35730
plsl gl (yloys alilaz jsbay iz 2 o ygegs a5 Joadlygi o
@Yl ol s (6,58 ST plad a5 j5blas g5 0
Oalejl gl oo dgaome  SuiSTy g 0l bapay gy ol wi s
L olely glocg n (os Coulus wilgi o S35 50,8 (g0l o
ol s Obely (lad (il wile guiaz gl g, 9 S At
Oz 00 (L e Slulo (6l 1) 6y e iz 3985 3os
Olyear ggase ol 51 S 1) Lol 05l jsbay (5351585 slacdpiny
A2 oo L, B3I VIVO (5,98 aseis oo )5 sl g030b

O959) Gty (glp 00 WS b sl olesT wan] slo Jlw o

Y E)M/MDJJLN 5)53/@«).! 0 33 dolilad * €

Ol ot Lags i Sl sla i 51 bl (6,1 paids .aiS e ades
Solom £975 L ol pon a5 Gilisie JUlinl sloa¥ (59,0 (lrar—Sg
Sopgi 5 a5 ols ol va slardlae [FV]sg—5 o ls ol
oy ) (oo Dol (bl wiilgs oo (5395l bt glgil 5l Slas
N o o [FAla 5l ogline bappiig g b b Lo e
Sl yeis glolids 6l 6,99 b Sl 5l ool wl b bl Vivo
as wisls ylas L:aQT ol 00l 5155 oo 8,85 )0 adlais das i
Dglie wilgi oo (ygaml S hans ool p Dgliie Slas (gla s
oles b,a> >l 5l ey omwcinds Gl sl g [Fa]ansl
(JBL blre plS e ol p 5 ity 0l S et (G0 )
s b)) sl L0Y 50 Jas § aseie sl glanlllas )5 35
bl (S g 2) 2 o Slo olardign (e olos «Sngilil (ol
Sla o Jola> S5 5 JUT g (Sgl sl DNA (5 1,8
S Sy a5 ans oo loii baidly 28,5 13 colail 5,90 S5
cinls otz MBS calise sla ity cwlitildl 5 (So3lsh e
S35 9 Sl b wlgs o |, calisee gla ise g 9,0 N VIVO (Ll
slganyle; ;0 ol e 1, 1N VIVO il 5,5 samaids auojo AD
5 b bl sanail (Sl 5 0T csay 12 LB b
S5 6,50 dalllas Loy gadge ol isls ooz |, So5elsily
Lovg)0las 6 50 by bl ,o @lils 5l ol by olowe

Codbge oS Gloy (6 lom &8, i Al e o las Gl b Lo
S o ialidla jomine ol b g oS oo axzl e sl JBlas yloyo po
Sl 5l plaabl sl ol o i pRg5 (an 5 09D o0 e s
Al ol ool S5alsilgis 0l g s olos Slauls b
U""ﬁ) uS.s Sl ;OMLMQ )l stb oL».»_».u 5 oo 9 )-‘5“-/35 P d LQ)
S).é_> &5“‘7%"]"': uam..: ..\4‘9.:‘5@ JQ)L) 3929 ‘S.AM u-l)i’b

WS el S gSie Slos Sluls b slel 3l o 1) les

SI4 Mnd (§)95 (il (bl &5 Sla g, ol > 0

RVSLY LA.)‘ L_.,.J‘) U"‘ )o ‘) ‘SA.Q,Q u.hm J..J‘yu’_n 9 Slod—i GLM:L.MJ
S9rte (S 129 5 Combuas b 28l plondisn  oriwcad las S o3Il
M@j Lg).:fo)‘.)u‘ SMOULM..) ‘6)‘.)]1).’3,4@ Ja_...\y W}A U‘J.:.A.N
5 b,lrial a4 Cod plardisn sy pace 25 Gl YL
ol ygigld oud e (sl SIS alea 1S w8l 2 (539)58 50

30. attached gingiva


http://icml.ir/article-1-439-fa.html

[ Downloaded from icml.ir on 2025-10-17 ]

FY o OhLSed g WgSyed olisl

References:

1. Ferlay J, Soerjomataram I, Dikshit R. Cancer
incidence and mortality worldwide: sources, methods
and major patterns in GLOBOCAN 2012. Int J Cancer
2015; 136: E359—E386.

2. Warnakulasuriya S. Global epidemiology of
oral and oropharyngeal cancer. Oral Oncol 2009; 45:
309-16.

3. Pindborg JJ, Reichart PA, Smith CJ, van der
Waal I. World Health Organization International
Histological Classification of Tumours. Histological
typing of cancer and precancer of the oral mucosa.
Berlin, Germany: Springer; 1997.

4. Silverman S Jr, Gorsky M, Lozada F. Oral
leukoplakia and malignant transformation. A follow-
up study of 257 patients. Cancer 1984; 53: 563-8.

5. Lumerman H, Freedman P, Kerpel S. Oral
epithelial dysplasia and the development of invasive
squamous cell carcinoma. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1995; 79: 321-9.

6. Murti PR, Bhonsle RB, Pindborg JJ, Daftary
DK, Gupta PC, Mehta FS. Malignant transformation
rate in oral submucous fibrosis over a 17-year period.
Community Dent Oral Epidemiol 1985; 13: 340-1.

7. Silverman S Jr, Gorsky M, Lozada—Nur F. A
prospective follow-up study of 570 patients with oral
lichen planus: persistence, remission, and malignant
association. Oral Surg Oral Med Oral Pathol 1985;
60: 30-4.

8. Blot WJ, McLaughlin JK, Winn DM. Smoking
and drinking in relation to oral and pharyngeal cancer.
Cancer Res 1988; 48: 3282-7.

9. Pfeifer GP, Denissenko MF, Olivier M,
Tretyakova N, Hecht SS, Hainaut P. Tobacco smoke
carcinogens, DNA damage and p53 mutations in
smoking-associated cancers. Oncogene 2002; 21:
7435-51.

10.Boffetta P, Hashibe M. Alcohol and cancer.
Lancet Oncol 2006; 7: 149-56.

11.Boftetta P, Hecht S, Gray N, Gupta P, Straif K.
Smokeless tobacco and cancer. Lancet Oncol 2008;
9: 667-75.

s gazo g cwlio 3lail sl (sl 5LS 0,50 o5 isu SleMbl
Glogse ol 5Ls 050 (658 ot ysS S 5 BT 6l (3905
aSSlE S b ples 50> 10 o sbaidu 51 S6 e gl o latel
Syl 080 )8 Sale)T )50 (5:85 05 sas 0 5039 B3kl (s
5 Sl Il G5lwSa o5 5 6558 ped Slocgn A 5o 35S
B>l 55 090 Jyaxe 5 (28ly Loy ad i3 (6l (uizmen
sloild oS 5 g osdiis glann 59 iloaing dine) JUS—w F5e
Sed 63)l50 5l (55 618y Sy n ) a IS S L
56T (glapy oSl o i g 03,5 oo )8 4z g5 350 Sl oS
Solail Hlasalads 5l o 1)l § diedad oy s S aiejls ools
il ilgi o eSS Sy b Sy S ] 50 oS s 2l Jgene
Iy 0,50 o ansis (Glp 092 g0 (sloaiges dad b cillbes sl Cuwons
sl (eSSl ()9 (el Glahg; )8 s iS5 IUT
ole) Blas 4 L) ohle ksl s (ol laalee slass  Joone
S39SS Cnl s o 28l (S5l g (anas sl lasl e
P9 S plored Wlgs oo (nlplo 5 w5 (oo sl g5k (lhlew 1
9 0oLl S92 g0 carm 25 Gl by, lp el iRl b JeSe


http://icml.ir/article-1-439-fa.html

[ Downloaded from icml.ir on 2025-10-17 ]

O b pw g Gslows 10 Az lgimd G55 assis Goyig) 9y)

12.Kreimer AR, Clifford GM, Boyle P, Franceschi
S. Human papillomavirus types in head and neck
squamous cell carcinomas worldwide: a systematic
review. Cancer Epidemiol Biomarkers Prev 2005; 14:
467-75.

13.Sankaranarayanan R, Ramadas K, Thomas G.
Effect of screening on oral cancer mortality in Kerala,
India: a cluster-randomised controlled trial. Lancet
2005; 365: 1927-33.

14.Gandolfo S, Pentenero M, Broccoletti R, Pagano
M, Carrozzo M, Scully C. Toluidine blue uptake in
potentially malignant oral lesions in vivo: clinical and
histological assessment. Oral Oncol 2006; 42: 89-95.

15.SinghSP, Ibrahim O, Byrne HJ, Mikkonen JW,
Koistinen AP, Kullaa AM, LyngFM. Recent advances
in optical diagnosis of oral cancers: Review and future
perspectives. Head & Neck, APRIL 2016.

16.Fist S. The oral brush biopsy: separating fact
from fiction. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2003; 96: 654-5.

17.Eisen D, Frist S. The relevance of the high
positive predictive value of the oral brush biopsy.
Oral Oncol 2005; 41: 753-5; author reply 756.

18.Abbey LM, Kaugars GE, Gunsolley JC.
Intraexaminer and interexaminer reliability in the
diagnosis of oral epithelial dysplasia. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 1995; 80: 188—
91.

19.Mascitti M, Orsinil G, Toscol 'V,
Monterubbianesi R, Balercia A, Putignano A,
Procaccin M, Santarelli A. An Overview on Current
Non-invasive Diagnostic Devices in Oral Oncology.
Frontiers in Physiology, 9(1510)October 2018.

20.Profio AE, Doiron DR. A feasibility study of the
use of fluorescence bronchoscopy for localization of
small lung tumours. Phys Med Biol 1977; 22: 949-57.

21.Kolli VR, Savage HE, Yao TJ, Schantz SP.
Native cellular fluorescence of neoplastic upper
aerodigestive mucosa. Arch Otolaryngol Head Neck
Surg 1995; 121: 1287-92.

22 .Farwell DG, Meier JD, Park J. Time-resolved
fluorescence spectroscopy as a diagnostic technique
of oral carcinoma: validation in the hamster buccal
pouch model. Arch Otolaryngol Head Neck Surg
2010; 136: 126-33.

Y EJLo..w/eAD)JLw 5)53/@.«).! 0 33 dolilad * ey

23.0Onizawa K, Okamura N, Saginoya H, Yusa H,
Yanagawa T, Yoshida H. Analysis of fluorescence in
oral squamous cell carcinoma. Oral Oncol 2002; 38:
343-8.

24.Ingrams DR, Dhingra JK, Roy K
Autofluorescence characteristics of oral mucosa.
Head Neck 1997; 19: 27-32.

25.M€uller MG, Valdez TA, Georgakoudi
I. Spectroscopic detection and evaluation of
morphologic and biochemical changes in early human
oral carcinoma. Cancer 2003; 97: 1681-92.

26.Harris DM, Werkhaven J. Endogenous porphyrin
fluorescence in tumors. Lasers Surg Med 1987; 7:
467-72.

27.Wang CY, Tsai T, Chen HC, Chang SC, Chen
CT, Chiang CP. Autofluorescence spectroscopy for
in vivo diagnosis of DMBA-induced hamster buccal

pouch pre-cancers and cancers. J Oral Pathol Med
2003; 32: 18-24.

28.Gillenwater A, Jacob R, Ganeshappa R.
Noninvasive diagnosis of oral neoplasia based
on fluorescence spectroscopy and native tissue
autofluorescence. Arch Otolaryngol Head Neck Surg
1998; 124: 1251-8.

29.Chaturvedi P, Majumder SK, Krishna H,
Muttagi S, Gupta PK. Fluorescence spectroscopy for
noninvasive early diagnosis of oral mucosal malignant
and potentially malignant lesions. J Cancer Res Ther
2010; 6: 497-502.

30.Mallia RJ, Subhash N, Sebastian P. In vivo
temporal evolution of ALA-induced normalized
fluorescence at different anatomical locations of
oral cavity: application to improve cancer diagnostic
contrast and potential. Photodiagnosis Photodyn Ther
2010; 7: 162-75.

31.Schwarz RA, Gao W, Daye D, Williams
MD, Richards—Kortum R, Gillenwater AM.
Autofluorescence and diffuse reflectance spectroscopy

of oral epithelial tissue using a depth-sensitive fiber-
optic probe. Appl Opt 2008; 47: 825-34.

32.Nazeer Shaiju S, Ariya S, Asish R. Habits
with killer instincts: in vivo analysis on the severity
of oral mucosal alterations using autofluorescence
spectroscopy. J Biomed Opt 2011; 16: 087006.

33.Messerschmidt RG, Harthcock MA, editors.
Infrared microscopy, theory and applications.


http://icml.ir/article-1-439-fa.html

[ Downloaded from icml.ir on 2025-10-17 ]

FY o OhLSoap g WgSyeds olisl

New York, Marcel Dekker; 1988. 32. Dukor RK.
Vibrational spectroscopy in the detection of cancer.
Handbook of vibrational spectroscopy. Hoboken, NJ:
John Wiley & Sons, Ltd; 2006.

34Wu JG, Xu YZ, Sun CW. Distinguishing
malignant from normal oral tissues using FTIR fiber-
optic techniques. Biopolymers 2001; 62: 185-92.

35.Fukuyama Y, Yoshida S, Yanagisawa S,
Shimizu M. A study on the differences between oral
squamous cell carcinomas and normal oral mucosas
measured by Fourier transform infrared spectroscopy.
Biospectroscopy 1999; 5: 117-26.

36.Krishnakumar N, Sulfikkarali NK, Manoharan
S, Nirmal RM. Screening of chemopreventive effect
of naringenin-loaded nanoparticles in DMBAinduced
hamster buccal pouch carcinogenesis by FT-IR
spectroscopy. Mol Cell Biochem 2013; 382: 27-36.

37.Schultz CP, Liu KZ, Kerr PD, Mantsch HH.
In situ infrared histopathology of keratinization in
human oral/oropharyngeal squamous cell carcinoma.
Oncol Res 1998; 10: 277-86.

38.Bruni P, Conti C, Giorgini E, Pisani M, Rubini C,
Tosi G. Histological and microscopy FT-IR imaging
study on the proliferative activity and angiogenesis in
head and neck tumours. Faraday Discuss 2004; 126:
19-26, discussion 77-92.

39.Pallua JD, Pezzei C, Zelger B. Fourier transform
infrared imaging analysis in discrimination studies of
squamous cell carcinoma. Analyst 2012; 137: 3965—
74.

40.Raman CV, Krishnan KS. A change of wave-
length in light scattering. Nature 1928; 121: 619.

41.Walton AG, Deveney MJ, Koenig JL. Raman
spectroscopy of calcified tissue. Calcif Tissue Res
1970; 6: 162-7.

42.Hanlon EB, Manoharan R, Koo TW. Prospects
for in vivo Raman spectroscopy. Phys Med Biol 2000;
45: R1-R59.

43.Bakker Schut TC, Witjes MJ, Sterenborg HJ.
In vivo detection of dysplastic tissue by Raman
spectroscopy. Anal Chem 2000; 72: 6010 8.

44 Venkatakrishna K, Kurien J, Keerthilata MP.
Optical pathology of oral tissue: a Raman spectroscopy
diagnostic method. Curr Sci 2001; 80: 665-9.

45 Krishna CM, Sockalingum GD, Kurien J. Micro-
Raman spectroscopy for optical pathology of oral
squamous cell carcinoma. Appl Spectrosc 2004; 58:
1128-35.

46.Malini R, Venkatakrishna K, Kurien
J.  Discrimination of normal, inflammatory,
premalignant, and malignant oral tissue: a Raman
spectroscopy study. Biopolymers 2006; 81: 179-93.

47.Cals FLJ, Bakker Schut TC, Koljenovic’
S, Puppels GJ, Baatenburg de Jong RJ. Method
development: Raman spectroscopy-based

histopathology of oral mucosa. J Raman Spectrosc
2013; 44: 963-72.

48.Shyam Sunder N, Nirmala NR, Kartha VB,
Ullas G, Kurien J. Laser Raman spectroscopy: a novel
diagnostic tool for oral cancer. J Orofac Sci 2011; 3:
15-9.

49.Guze K, Short M, Sonis S, Karimbux N, Chan J,
Zeng H. Parameters defining the potential applicability
of Raman spectroscopy as a diagnostic tool for oral
disease. J Biomed Opt 2009; 14: 014016.

50.Bergholt MS, Zheng W, Huang Z. Characterizing
variability in in vivo Raman spectroscopic properties
of different anatomical sites of normal tissue in the
oral cavity. J Raman Spectrosc 2012; 43: 255-62.

51.Singh SP, Deshmukh A, Chaturvedi P, Murali
Krishna C. In vivo Raman spectroscopic identification
of premalignant lesions in oral buccal mucosa. J
Biomed Opt 2012; 17: 105002.


http://icml.ir/article-1-439-fa.html
http://www.tcpdf.org

