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ORIGINAL ARTICLE

A Comparative Study of the Effectiveness of Clinical
Adjunctive Techniques on the Diagnosis of Potentially
Malignant Disorders and Oral Cancers

Sorasun Rungsiyanont* Siribang-on Piboonniyom Khovidhunkit**
Sineepat Talungchit*** Piamkamon Vacharotayangkul***

Abstract
The gold standard of the diagnosis of oral cancers is the clinical examination with

histopathological study of the lesion. These methods require experienced oral medicine specialists/
pathologists, especially when the clinical appearance is equivocal. Premalignant lesions can also
appear benign and often be overlooked by some examiners. New medical interventions are now
available to assist the diagnosis clinically with more sensitivity and specificity than from the past. The
objective of this research was to compare the sensitivity,specificity and accuracy of two adjunctive
diagnostic methods; the autofluorescense in Velscope(R) and dye detection with toluidine blue. The
study was done in 20 subjects who had suspicious soft tissue as premalignant and malignant lesions
in the oral cavity. Results: 20 subjects, 10 males and 10 females with the age range from 35 to
76 years (mean age 58.1 + S.D 3.16) were enrolled in the study. The histopathological examination
revealed 5 cases with epithelial dysplasia, 3 cases with squamous cell carcinoma, and 12 cases
without potentially malignant lesions. The sensitivity of Velscope(R) was 62.5%, with specificity at
25% and accuracy at 40%, whereas the sensitivity of toluidine blue staining was 87.5%, specificity at
50% and accuracy at 65%. The positive predictive value of Velscope(R) and toluidine blue staining
was 35.71%, and 53.85% respectively. The negative predictive value of Velscope(R) was 50%, and
that of toluidine blue staining was 85.71%. Conclusion: Dye detection with toluidine blue has higher
specificity and sensitivity than Velscope (R) autofluorescense method in detecting the oral premalignant/
malignant lesions in the clinical setting. This preliminary study is beneficial for future research to

develop and improve adjunctive methods in the diagnosis of premalignant/malignant lesions.

Keywords: Adjunctive technique, Premalignant, Malignant, Velscope, Toluidine blue
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wamsAnunddel  mafudeyaangie
ﬁv’\aﬁyu 20 Ay taedhuwese 10 A (50%) WAL
10 (50%) BEvazwing fu Fiheddwenywhiy
35-76 T (21y@dwiiy 581 + Adeviuu
NAITU= 3.16)

Taadruunausuvdefinusaslsnuas
dulymadarmuazesnside Feldsunisnsa
wazdaduiiaiionsdnsadisdnsuzniega
WENFINEN waAIFIMTIoT 1
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A9 1 UFAIFILWLATY 9 PBIMSARTULlaINDEIRTIIAIBANHULNNIANEEINGN

v
a

au 6 30
wiNan 1 5
QRN 6 30
AL AUINTBILUIBN 7 35
9N 20 100

NNHANMIARTULLDINDINATIWNLANBULNWIANENTINEN  WURAMTIATILIdUTEN 20 Su
uazlFHaTAnzidim s 2 uaznamd 1

v ¥
a ¥ [ 9

A157199 2 u,ﬂmwam's“:;Lﬂi’lzn%uLﬁamﬂanymzmaqawm%"mm

Epithelial Dysplasia 5 25

Squamous cell carcinoma ( well-differentiated) 3 15
Lichen planus/Lichenoid mucositis 5 25
Focal keratosis and chronic inflammation 3 15
Hyperkeratosis 4 20

Histopathological Diagnosis

Hyperkeratosis

20% l
Focal keratosis
and chronic
inflammation
15% Squamous cell
lichen carcinoma
planus/lichenoi (well-

d mucositis differentiated)
25% 15%

Dysplasia
25%

NI 1 uaANaNITIATISYIBUITaaATIvAILENHUENINIaNE5INe
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Tasmnuandensianensalfne Kihe
fnuanuAnUnfzevsarlsaiaidasauluraviin
UaTHANINTIBULLBMBANBULNNaNEFINe
ManuReUn® namAeinareulllumravseslsa

' & & a &, & A o
fouNgisy  snadsulyidunsiSertinanngs

[ ¥
a A v ar

wad A3l (efl 3 uasnswid 2) dedu
anuAnUndfisulathanspisunadiuauly
wazANNwiugreviidevuasiiiofedoiaio
velscope® uaz Sandidaidadulngdiungwy
odefifianwinunfcemaed 4
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1 [ = 1
NBUNTLINLISNS li\‘l’[u‘lﬁl\‘lﬂ‘]ﬂ

WAMSIATIZHAIBANBUEN1NaNENFINEN U
AU
Epithelial Dysplasia 5
Squamous cell carcinoma ( well-differentiated) 3

Squamous cell carcinoma : Epithelial Dysplasia

N30T 2 uaavaAsIUAINAALNATaITIaIdaNuaAYENHUSTUNSISIASNE S luavLn
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AN 4 UFAINATBIMIELTIDULEITRILIBIEDIEBIRMILLATEY Velscope® uiiBuiisuiumstand

iilaBadelngdiuug

a10U | WA Velscope® |Wa Toluidine blue waMIladuasanUENINgaNEsINen
+ - + -
1 © ©) A: Severe epithelial dysplasia , B: Moderate

epithelial dysplasia

2 © © Chronic mucositis consistent with lichen

planus/lichenoid mucositis

3 © © Focal keratosis and chronic inflammation
4 © © Consistent with lichen planus
5 © © Chronic mucositis consistent with lichen

planus/lichenoid mucositis

6 o o Focal keratosis with mild epithelial dysplasia
7 © © Focal keratosis with mild epithelial dysplasia
8 © © Focal keratosis and chronic inflammation

9 © © Focal keratosis and chronic inflammation

10 ) [©) Squamous cell carcinoma ( well-differentiated)
11 © ©) Consistent with lichen planus / lichenoid mucositis
12 © © Consistent with lichen planus

13 © © Mild epithelial dysplasia (Focal)

14 ©) © Hyperkeratosis

15 © © Hyperkeratosis and melanosis

16 © © Mild epithelial dysplasia

17 © © Hyperkeratosis

18 © © Hyperkeratosis

19 © [©) Squamous cell carcinoma (well-differentiated)
20 © © Squamous cell carcinoma (well-differentiated)
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T wawINady WaaUSY WAUINAENLASHARL
Wign WeawSaudisuismsiasue 2 A5seudiey

v a
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LaSuN9ARLENNY 2 35

Results True positive True negative | False positive | False negative
Methods
Velscope® 5 3 9 3
Toluidine blue staining 7 6 6 1

wWisusuivanuhuazanuusiugng
AEmsasuiildgisdmsunInsauasdnnsevios
TsanaunziSonasazSslugasihn eseeds wuth
masevuaviiafedendesnaslalisainul
WAL 62.5% ANNTILWILYINGL 25% URLAIANN
wiunshiy 40% swsuasmsdeniladoses
ngﬁﬁuugwummmbwhﬁu 87.5% AMNINNIY
Wy 50% LazAmIANNUNUATIWVNAL 65% 3N
3w lsafienanagsufiuuan
dmsunaalay whiu 35.71% uaselngdiiuug
whifl 53.85% uaviasydsdenanimnisvhung
Tsaflonanaaauiuay Wiy 50% uas 85.71%
ANAAY

Towaguanuamsided [ luaded woi
msldngdduug Adenwly  anudiwzuay
enuiunssTigenIinsldinaalay

uninsal
Tuffagufimabhisusivisnmaadane
adtiniany3s wieldamiumInsiaginemenaiin
fuonwilalyanismannsgiu Aemamsasuiile
Fpansuznvganedine Tullagiull 2 wame
iil# Aomslduavdevasiuflidoidoudriinnzina

maasiouzosuay 8ndsnivAansdendiilade
Twsnuissdslasasouazguamafind  wiauii
wanamuisnazesiuan lunsiduadeilidenld
2 ABmaasy fie maldadenidadasaTnlaien
A58 (Tolonium chloride) ﬂ%ﬂiﬂ@@ﬁuﬂg (Toluidine
blue) uazonldgesisaidud Mula3asaalay
(velscope®)

Tngduug (Husnsiidiiszaan (cationic
metachromatic dye) faNINAVAUNGNLTZIaUBNT
(free anionic groups) Hu FalWm (sulphate)
WaslWa (phosphate) A1SuanSLan (carboxylate)
gavasluianalvn  anstisedudunguraaiinyoy
ffuLe (DNA) wazasiduwe (RNA) vilddanfn
fndurzengasld wadiidnnzsuRnUnd
(dysplasia) W3pipaaNziSeazdimsudvisagnee
naazidanadussvieioass [slawanadu
(cytoplasm)  iRnduFeAndiiduresingdiuug
Faunieadund nmmumudeyaiifgrinng
Anmmsldngdaiuvg  Tumansasealianzise
Pov1n WA NuLRzANNTUNZIDINIINTIR
saplannziSeteviindelngdiuug den 38-98%
(583U 85%) WAy 9-93% (NHuFU 67%) AN
so Sisnmavnelsadienanaaauifiunn 33-93%
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(N5ug1U 85%) fmavhunsladienanasauifiuay
(negative predictive value, NPV) 22-92% (ﬁﬁﬂf_@’lu
83%) [52,53] @mslinaauLiiu (false negative)
wutlpeann [54] MsWwaLINLisy (false positive)
ananuldluseslsafifinsdniasuniouuna  us
msfindinaved Nuuuazindineguiingey
uwa Feuansvlvannseslsanzse Tasawnsn
Sutunaanvnsfndluseslsamandlddronis
A3t uEn 2 adenvt [55,56] uananiised
iﬂﬂmumimma‘wmaﬂIﬁﬂUgNgﬁﬁwﬁuﬁaﬁm (second
primary lesion) Tuifiawiangavndinsaalaiwume
Addn  usnuldannsdendislngdiuug (57-60]
wansdnmlueaded fadondaelngdiiuug den
AN AIWALINGTY WAUINWIBN WRALUIN WA
diealnddssiumaidedinumn Tasawizmald
waauWien bisavnadisvnnaziliunndues
Framsonwanan1sidedelsalUlddu wulassin
namApwuLiiey 1 18Nty 20 58
fsumMslimanmMsEasuay  (uminescence)

:
=

Fomasausnuesliifuamnauansvasiiaide
fineundld doideunAazganunasHinliain
gou  dnflnifonsiSveziFevuasunngifufam
FINUALHVOUIDADENTALRU  MIANHINITLEDY
wavanaadluihedisiseslsadan (white lesion)
Tugpvthn 55 918 Teslgihendunndasnsa
dn 1% w60 Swndl iamdalnalalussiu
(glycoprotein) ﬁawﬁﬂmwmi@mnﬁuuazmsaxﬁau
uas ndsnntiwimMInsagmMIaziisuuTITa9IeY
Tsalagl ViziLite™ (ZilaPharmaceuticals, Phoenix,
Arizona, USA) s=uuilluaviiiingnafifinainns
vufAsnfuevanaed uasiiwavesnantiinnu
#IAdL 430 Uay 580 wiluwwns NnMaSeuisy
FEWINMIATIANY ViziLite™ funisemanmeaaiin
mulFussannithaiunnsss Yssneufumstudu
nansnTasemsatuitoanramenensidoide

WUIMINTI99NY ViziLiteTM fanusansnsia

wusaelspnziSereuln 100% wadANNwLUEN
(accuracy) fam3ifadusaslsansiSaiiey 18.2%
wazianunnerasaslsanzise 0% 35tldansnsa
LLfmLLﬂssaﬂBﬂuzL%qaaﬂmnma:lfiaqﬂwanLﬁu
(epithelial  hyperplasia) Lﬁaqﬁaw%mﬁmﬂnﬁ
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v
ada o
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IﬁLLNGIWQWﬂLﬁ’]ﬁg’ﬁumﬂﬁmuﬂﬂ?ﬂ 1 918 [61]
finsihudnmsasieunseianldsui
msdenlngdduug Taedns@nmnilsderinng
Wisufisuseninnsngame Vizilite™ Aunng
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13578 (benign keratosis) [@LAULWARTE LaTNzi5Se
FavthnselnaInuMInTIameszuy Vizilite™
Tnedanuhoesnmsnsrawuseslsanzise 100% &
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64.5% uAliANNIUWIZgInIIAD 25% [62] AT
uelsadiananasauiduuinwisanmansa
fe ViziLite™ windu 20% wazdmmsvinnelse
diawanaaauuauidu 0% [63]
faqruusEngsmie ViziLite™ [diann
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Biung Aden19msdnin ViziLite Plus with TBlue
(Zila Pharmaceuticals, Phoenix, Arizona, USA)
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