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ORIGINAL ARTICLE

Comparative study on The Effectiveness of Velscope® and
Toluidine Blue for Oral Premaligmant Lesion Screening

Wimolrat Worasuttayangkurn* Siribang-on Piboonniyom Khovidhunkit**
Sorasun Rungsiyanont***

Abstract

The early detection of premalignant or malignant lesions is crucial in improving the survival
rate of patients. Thus, clinical adjunctive techniques were improved by their effectiveness and
accuracy in terms of the detection and screening of premalignant lesions.

Objective: To compare the effectiveness parameters of Velscope® and toluidine blue staining
for premalignant lesion detection.

Materials and Methods: The data were collected from thirty patients who had suspicious
lesions. These data were separated into two parts. Part one contained demographical data and
histories of risk factors for oral premalignant lesions and part two was composed of the intraoral
lesion presented with white, red or white-red lesions which have not been diagnosed clinically. Then,
testing with the Velscope® was followed by a toluidine blue staining study. The effective parameters
were also compared with histopathological results.

Results: There were thirty subjects included in this study with thirty seven lesions. The
patients included in this study consisted of thirteen males and seventeen females. The ages of
the subjects ranged from twenty eight to eighty seven years old (mean 59.40+15.01 years). There
were 43.33% smokers, 46.67% alcohol drinkers, and 10% with a betel nut chewing habit. From
thirty seven lesions, the histopathological results showed hyperkeratosis in twelve lesions (32.43%),
epithelial dysplasia in twelve lesions (32.43%), squamous cell carcinoma in three lesions (8.11%),
lichen planus in seven lesions (18.92%) and others in three lesions (8.11%). Based on the effective
parameters, the Velscope® technique showed a sensitivity of 86.7%, a specificity of 63.6%, a positive
predictive value of 61.9 %, a negative predictive value of 87.5% and an accuracy of 73.0%. Toluidine
blue staining showed a sensitivity of 53.3%, a specificity of 77.3%, a positive predictive value of
61.5%, a negative predictive value of 70.8 % and an accuracy of 67.6%. The sensitivity value of
Vels,cope® was significantly higher than toluidine blue staining (p <0.05).

Conclusion: The Velscope® technique had a higher level of sensitivity for premalignant

lesion screening when compared with toluidine blue staining.

Key words: Early detection, premalignant lesion, Velsoope®, Toluidine blue
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U 1 uanvmslivsingmsisavuaaiiunavingavmsnageyiaalay (Asd)

Fig 1. Shows that light not reflected was positive result of the Velscope® testing (arrow)

31 2 uaavnrsuringnrsiievuavifunaavassnismassuiiaslay (Asd)

Fig 2. Shows that light reflected was negative result of the Velscope® testing (arrow)

3UM 3 ugavmsnaasudingdau vgiilunauimifiofadunsuisnuuseslsa (Ass)
Fig 3. Shows toluidine blue testing was positive result when dark blue was stained on the

lesion (arrow)
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Fig 4. Shows toluidine blue testing was negative result when slightly blue was stained on the

lesion (arrow)
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Fig 5. Shows percentage of the lesion sites among subjects.
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nnwussalsavionnn 37 seplsalddinnsiuiilisfmesneusnvyane1dinendomei 1
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Table 1. Shows histopathological results of the biopsied lesions.

WaNANEEINEN T (37 s0ulsn) Soaaz
amzfaymn 12 32.43
Aawageliguu 10 27.03
Aatwaldelunay 1 2.70
ARWALBYTULTS 1 2.70
aANFEaR A15Bluan 3 8.11
Tavau uwals wiaufisenlafussdlugoin 7 18.92
Wiodosniay 1 2.70
A (GVHD, waiia Tan13) 2 5.41

nnnuselsationun 37 seelse Idudin - (Juwavinwiosy  Suwdmassulddaduidaiie

mwssslsalugouihnuasrhnmaeseumenasled  dandessimeganendine  Idhuansisene

€

'
v A o

uazmualngdiu vy leetufinnmuazudanath  fihe 2 Meiidiswdded degui 6 was 7

311 6 saedwwnanassuiiaslavlinaay uasddonlngdau vglanaay

(6a) uzvmﬁ'nym::maﬂﬁﬁnﬂwsﬂﬂ[‘mﬁm’mmu?nmg’luns::gnnm\nwmu (ﬁi‘ﬁ; g?'i'l’)fﬂ&iﬂ
ﬂszﬁ'ﬁmiguyn?'ufifﬁﬂsz'i’ﬁdmufumayﬂs"agy (second hand smoker) (6b) iiianagouse
vaalayysingmsisavuavluaa (%) (6¢) Lﬁanﬁﬂaﬂfngé‘ﬁu ﬂgb\iﬁﬂﬁifv’uﬁu (A5%)
wam\r?awmﬁﬁ‘wmLflum'amz‘faywm
Fig 6. Example for negative result of Velscope® testing and negative result of toluidine blue testing.
(6a) shows clinical characteristics of white plaque lesion on torus palatinus (arrow)
patient had no history of smoking but she was second hand smoker, (6b) when test with the
Velscope® show that reflect of autofluorescence (arrow), (6¢c) when testing with

toluidine blue not showed blue stained (arrow). Histopathological result was hyperkeratosis.
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3Uil 7 dasthonanaseviaalaulinavinuasddonlngdau vglawnavan

(7a) waavanBucnIvAdinyavIoslsAT VLAY ATUINTENAINL I8N (ATD)

loegiheduseialasvesudosui 2 suamiswnuyssianrsiagaisn (7b) idenaaauaie

L'Jaﬂfmlbiﬂs'mgn'ﬁﬁmusm (As%) (7c) Lﬁanﬂﬂayl'ngéﬁu UARTUNIULTN (AE)

mvma?ﬂwmﬁ“f‘inmLfluﬁ‘imwmﬁzﬂ:iguuw

Fig 7. Example for positive result of Velscope® testing and positive result of toluidine blue testing.

(7a) shows clinical characteristics of mixed white and red plaque lesion on right alveolar ridge

(arrow) patient had history of use antifungal drug and betel nut chewing habit,

(7b) when test with the Velscope® showed that not reflect of autofluorescence (arrow),

(7c) when testing with toluidine blue showed dark blue stained (arrow).

Histopathological result was mild dysplasia.

\aganaduiuswaAnssneaABeTUNS
WuRawmadenseaandasas asdluan an
meit 2 wuilagiuguyvd eeguund uazliae
gupvdiiuAamaiBavieaandasad aisluan
3918 (3awaz 10.00) 2 91 (398az 6.67) WAz 7 8
((awaz 23.33) MNAAU

d1v¥uni1sfniadeviniiiusansaad
wuilaqiiudin aeds wazlitnedindudawadovie
aANTELas 3Bl 2 e (3ppaY 6.67) 3 e
(3ppaz 10.00) waz 7 918 (3paay 23.33) MNAIAU

a"m%’quﬁmiumilﬁmumﬂLﬂuﬁmwal,%ﬂ
vidoaendiaisad  ensElusnwuilagiuidsimann
1 8 (3oway 3.33) LL@SI}JLF]EJLFTH’MN’m 11 918
(3peaz 36.67)

fwsumITeil linwuanuuans1eszning
msudswaderseanndmoad Assluaniy
waingsnaNnadsdsusgeive s dunain
(p>0.05) (7197 2)
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AN 2 uaRsANNFNWUSWYANTsNANMNLIEBI A UMSDuATIwaLEavSasaNTaIsas AsBluniie
nadauMaainlasLAs
Table 2. Shows correlations between risk behaviors and dysplasia or squamous cell carcinoma

when chi-square statistical analysis.

AdwaLdanIe Taidlu Aswardania p- value
WoRNTINANMNLEL gandaisas AsBlunn  aandaisas assluan
batd] Souay MY Souay
quipts
ﬁﬁﬁ’uf,gqu‘%' (7) 3 10.00 4 13.33 0.873
\AEFULWS (6) 2 6.67 4 13.33
Tivnsguns (17) 7 23.33 10 33.33
fuedavfniifivaanasad
flagifudn (6) 2 6.67 4 1333 0.699
\AEAN (8) 3 10.00 5 16.67
Tiaufn (16) 7 2333 9 30.00
WAEanRIn
flagiiuden (1) 1 3.33 0 0 0.242
WwELAE (2) 0 0 2 6.67
TineiAen (27) 11 36.67 16 53.33

aaa

wugthe 7 MeldsumdAdededulaen Saameiuanssufionawmiisnhiiiaufisenlad
uwatavSeUBenlafussdludeviin Seasvlsntl  uswdlugavihn 16 demsedl 3 usdlaneuzmy

Fasgpuunanniulden  Tesfidseiimsldonuay aatndnigiulsansunziSeriaeiin
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A1swi 3 ansausnedinuasUssifvesdiiei [#sunisitededndulaay uwaldanisufisen
TaAuass luziasrn
Table 3. Clinical characteristics and history of patients diagnosed with oral lichen planus or oral

lichenoid reaction.

Athefl#5y v3ausenlsn Usziamsiden Useiansiiiang WAN
miteduindiu  Mhnsdetwdle  Aerewillenihliiie  metuanssudians AN EInen
Tawau uwails Ufisenlafuasd wilanilviAa

wInUGAseN Tugastn Ujizenlafussn

TaAuawd Tusiasin

Tugasun

e 1 drodusudnedeuly  SssiRlden finsounaasiauiian  Consistent with
vedunds aed1e  etionamide tiavann  AulavziivFiiy  oral lichen planus
wesiuiun it Jutulsa NTNWIER 1 or lichenlod
%"‘71' 1 reaction

87 2 vInauiangaaey  JUsiRsudsenmu Jazwudufaull  Consistent with
Hunmadosdfi 1 1 81 simvastatin war  weazaudaNty oral lichen planus
QUENHUNTINUAER 1 metformin TavisuSauiunTn o lichenlod

Uoudf 1 [Uaudeily  reaction
NNLTTN 1

i 3 Joviwudniuine  SuseiRfudsenu STaggeedaniufitu  Consistent with
PIWUNTINUAGA 2 1 atenolol LAz NN 2 819 oral lichenlod
CaNGigtd metformin gl reaction

el 4 vuduAsuluniu  lifivseilsn fifangaedaiuay  Consistent with
I SIeEoal ) adeaiuseslsm  oral lichen planus

oral lichenoid

reaction

i 5 nageuinenudne  engw statin Snwn lalwdisunenldiin  Consistent with
Tsaloululafings  Tasslavzuasiiituii  oral lichen planus
uaz NSAIDS $nm1  gaesiaiuatjine oral lichenoid
2N IVINBUTBY pl3n reaction
nILaNuLRULsEE M
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a5197 3 ()

fitleii [§5y viisaslsa Useifinaslden Useiansiiag WaN19
mleduiudiy  mhmsdedudle  derawilenhliiae  meiuanssaiians a5 INeN
Tavau uwaiis Ufjisenlafuasd wilignildiAn
WiaUfizen Tugaeun ufjisenladuasd
TaRuasd Tuginerhn
Tugiaethn
e 6 nazeudnmuIn Sulsemun fiangeazdaiy Consistent with
fluxetine tHugnme V'T’\ma\ﬁh\‘i oral lichen planus
IABNEN serotonin oral lichenoid
reuptake inhibitor reaction
fifiseaunsiin
Ufjisenladuesd
Tugpethn
el 7 WAL s iRsuUszmuen Iaiﬁ’?aqqm uazAuld  Consistent with

atenolol

sovHwAsNivin

oral lichen planus
oral lichenoid

reaction

Wieinsanivwamsiinnzimeganendine) ifianaRsundlufiugsyfovdeauivdusandasad

A3glumn Tumswdl 4 Wisniisuiuwsuannnmameseumenaslal wazanmadenfndlngdiu ug

lnaip3asfionvanwaasusnalsnuzisela isviuuazgndoswiiu - wiidasealsaduszoziounsiSe

naslalazaasuldanindssana 2 wihea

A15197 4 usasnsnaseuiilinauanzasasladuazlngdiiu vg Wisuifisuiuwantsganedined

Table 4. Shows positive results of the Velscope® and Toluidine blue staining in comparison with

histopathological results.

FIUUTULLN INaaNn

wan133ladneganensine

i) o vaslay _ ° Tngdiiu ug

U Souay U Souay

aAnTaLHaa

A58l (3) 3 100 3 100

fawalds (12) 9 75.0 5 41.67

amziBeymn (12) 3 36.36 2 16.67

iladesniay (1) 0 0 0 0

lavnuuwatia wisUfisen 1 14.29 1 14.29

Tafussdlutasn (7)

WNARE, GVHD (2) 2 100 2 100
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diphewanasounaalaluazingdiu vgluwSeuifisuiuwanvaanedinenudiazldadome
7 5 lasfuina dmanuly Avhuenauin AvUIENea wasAiaNwiuEasnaalaliinn

ada a )

Ingddiu vgusfiiesAanubzsvnaalauiisnnnilngdiu ugetwililaddyneadf (p<0.05) surn

I

ﬂ';'mai'n,wwxma\ﬂmgﬁﬁu ugﬁﬁhmnn'jflLLViViflafTuasjflalsiﬁﬁfﬂaw WNWENA (p>0.05)

A3199 5 WiBuisuAIAMalY AANNIINIE AYIIUIENALIN ANYITUNENAAY LASANANLEUEN
waemﬂﬁnaﬂ‘[ﬂﬂLLaszgﬁﬁu ‘Ugclumim‘mmiaﬂ‘[iﬁfiauuzt%’\ﬁimmn

Table 5. The comparisons of effectiveness parameter (sensitivity, specificity, positive predictive
value, negative predictive value and accuracy) between Velscope® and Toluidine blue staining

for oral premalignant detection.

UszanBnw vaslay Tnadiu ug p-Value
(3owaz) ((auaz)

el 86.7 53.3 0.046*

ANAINIWIY 63.6 77.3 0.322

AYINUNEWALIN 61.9 61.5 0.983

ANYNUNEINARL 87.5 70.8 0.216

ANAIN LLHUEN 73.0 67.6 0.611

athawanasaunaalauazingdiiu  vgluwisuifisuiunamsqanendineudrFeniiey
AWALINAN  LAzKHARUANTB9EBsATavis wuhnaalaufidinaanarsnnnd Tasuansieaninso
avnduseslanld wiidoifefiundfignusihAnund uddulngdiu vgfiduaauaivannnin Samamasey
fifnaauaehlyisoslsnasegnasias deilpideffnnAlildsunmiihaaund  sdwlsfmudwauan
m\aLLasa‘umwaqﬁv’\aﬂaﬁ%mmmiﬁnmﬁumnrfmﬁuaeh\ﬂsiﬁﬁsﬁwﬁngmmﬁﬁ (p>0.05) fae519ii 6

A5 6 LEAINISIUSHULABUAINALINAN LASAUANYDINIEDILAT YN IUS s UL ABUAUNANI
aWeNEINe
Table 6. Shows false positive and false negative results of the Velscope® and Toluidine blue

staining in comparison with histopathological results.

ATNALINAN ATNARLAN p-value
vaalay Ingdiiu ug vaalay Ingdiiu ug
N (3pBaz) N (3paz) N (3peaz) N (3ppaz)
8 (21.62) 5 (13.51) 2 (5.41) 7 (18.92) 0.069
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