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Research article

The Accuracy of Analyzing Oral Lesions with Artificial Intelligence Devices

Natthapong Abstract
Athikijrungrueang Artificial intelligence is a tool to predict the probability
Dentist, Senior professional of oral precancerous lesions. Photography techniques and the

level, Dental public health direction for importing photos should be used properly. The

department, Thalang results of this research can be used as part of establishing a
development program for community health worker (CHWs) to
hospital, Phuket province ) )

screen oral precancerous lesions and obtain the most accuracy
in predicting lesions. This research was a cross-sectional
descriptive study with the objective of comparing the accuracy
in predicting lesions using different brightness of photos
employing mobile light and natural light, the distance and
direction of taking photos.

A purposive sampling was used to recruit the samples
who came to visit at the dental department of Thalang
Hospital, Phuket during October - December 2023. All samples
who had oral precancerous or cancerous lesion were diagnosed
by oral surgeon. The percent probability of precancerous
lesions was analyzed by artificial intelligence technology.

The results showed that the medians of percent
probability of oral precancerous lesions from 4 groups of
techniques; 1) the natural light, non close-up group 2) the
mobile flash light, non close-up group 3) the natural light,
close up group and 4) the mobile flash light, close-up group
were equal to 57.18, 63.35, 79.38, and 80.28 respectively. The

medians of percent probability of all 4 groups were significantly

difference (p-value <0.001), using Kruskal - Wallis test. Man-
Corresponding author ) ) ) ] )
Whitney U test was used to identify the difference of pairs. For
Natthapong Athikijrungrueang ' o
close-up flash light group, the percent probabilities of oral
E-mail: athikijchada@gmail.com
precancerous lesions with the different directions of
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photographs rotating 90, 180, 270 degrees from normal images

while importing the data in artificial intelligence devices were

significantly difference. (p-value = 0.037)
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Conclusion close-up photography combined with mobile flash light from a mobile
camera with a magnification power of more than 2 times showed the highest percent
probability of oral precancerous lesion's prediction.

Percentage of artificial intelligence's probability of precancerous lesions in the oral
cavity from horizontal direction (the normal photo group and the 180 degree rotation group)

was higher than the vertical direction. (the 90 degree and the 270 degree rotation groups)

Keywords: Artificial intelligence (Al), Oral screening, Precancerous lesion, Oral potentially

malignancy disorders (OPMDs), Oral cancer, Differential diagnosis
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Table 1 Demographic data of the samples (n=18)

Personal information Number (n=18) Percentage
Sex

Male 11 61.1
Female 7 38.9
Age (Year)

<40 1 5.6
40-70 13 72.2
>70 4 22.2

Mean = 65.94, S.D.=10.80, Min = 34, Max =81
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Personal information Number (n=18) Percentage
Occupation

Occupation 9 50

No occupation 9 50

Underlying disease

No disease 14 77.8
Disease a4 22.2
History of alcohol drinking

Yes 12 66.7
No 6 333
History of smoking

Non smoking 10 55.6
Smoking 8 44.4
History of betel nut chewing

Non chewing 18 100
History of tobacco

Non use tobacco 18 100

Location of the lesion

Soft palate 5 27.78
Buccal mucosa 4 22.22
Hard palate a4 22.22
Gingiva 3 16.67
Lover lip 1 5.56
Retromolar area 1 5.56
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WAy 80.28 WLTUAIUANU (AIMN5199 2)
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Table 2 Compare medians of the percentage probability of precancerous lesions and oral

cancer from artificial intelligence based on the characteristics of the images with

different brightness and imaging distances.

Technique Median Min Max
1) The natural light, non close-up group 57.18 0.01 80.92
2) The flash light, non close-up group 63.35 0.05 90.35
3) The natural light, close up group 79.38 50.13 88.27
4) The flash light, close-up group 80.28 60.37 92.04
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Table 3 Compare the probability of precancerous lesions and oral cancer from artificial

intelligcence according to the characteristics of the images with different brightness
and imaging distances, divided into 3 groups of percentages predicted by artificial

intelligence.

Percentage prediction of lesion probability

oral cancer from artificial intelligence

Technique
number (Percentage)
80-100 60-79.99 <60
1) The natural light, non close-up group 1 6 11
(5.56) (33.33) (61.11)
2) The flash light, non close-up group 3 7 8
(16.67) (38.89) (44.44)
3) The natural light, close up group 8 9 1
(44.44) (50) (5.56)
4) The flash light, close-up group 10 8 0
(55.56) (44.44) (0)

4. Wisuiiguanisegruvesiesazainuytasiiuseslsanouusiiwazuziieyeslinain
Jyauszivgaumadanisinefiuandniu

Mnwadatis 4 ngu NeueTEIEINY WAKTINTIR NauiETTELAN LAWNaY naudie Close

up HENEIIUYR Nauee Close up wasuway den Ysegu 57.18 63.35 79.38 uar 80.28 way

Rank sum Winfu 19.75 27.69 47.56 war 51.00 119 2 A1 uTumua iy way Wodimssvisae

@R Chi-square test Ar¥aaznisviuneautaziluseslsanouuziisesnandygiuszivg

Y [

HAuLaNsinany ag1slitsdAgn1eana (P-value <0.001) (AIn15199 4)
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A15197 4 1W3suiisuadsegiuvesiovazanuuiazsduseslsanaunziiazuzisewesuinain
Uy Usehvgnumatinn1sanenuansneiu
Table 4 Comparison of the median percentage probabilities of precancerous lesions and oral

cancer from artificial intelligence according to different imaging techniques.

IQR Rank  chi-
Technique Median p-value
(Q1:Q3) sum  squire
1) The natural light, 57.18 (0.26:66.64) 19.75 2338 <0.001
non close-up group
2) The flash light, 63.35 (0.75:70.78)  27.69

non close-up group
3) The natural light, close up group 79.38  (71.70:84.06)  47.56
4) The flash light, close-up group 80.28  (74.46:84.23)  51.00

ML NTIATIENEDA Chi-square test p-value <0.001

=l = 1 1 a v 1 < 1 < <
5. W3gUisuAMULANA195ERINamalla vasdagazanuUtazidusaslsAnouNSISILAZUSIS

s v

Yasunamndyyusehug Adeain Mann-Whiney U test

WSsUMEUANULANANTENINWATA VBsasazmNtazilusaslsAnaulsiSIazuziSIvas

Unanteyyruseding aeadi Mann-Whiney U test wudn imadangs 1 uag 3 nqui 1 was 4

<9

o w

Ny 2 wae 3 Naw 2 uag 4 IAnuunnseiuegaiituesdfanisats
Wesandnwugnmany Close up uasiay vilrlasesaznisitunsanuuiazsiuvesses
lsAfias WnnIansaenmaenNguane 1nteyaninand asuladn nsanesmematail lrnunings
a = P a o T | A Ay a a ) P
gadlowIeuiisuiungudu Fahnauiifnuideiiandy (9919199 5)
A1579 5 WU UAMULANANTENINMATLA Y9938azAnutziluseslsAnauLsSIazLIS
PoaUnntgyausshivg meada Mann-Whiney U test
Table 5 Compare and contrast the techniques. of the percentage probability of precancerous

lesions and oral cancer from artificial intelligence with Mann-Whiney U test statistics.

Mean Sum of Mann- Asymp.
Technique Z
rank ranks  whiney U Sig.

1) The natural light, non close-up group  16.64  299.50 128.50 -1.060  0.289
2) The flash light, non close-up group 20.36  366.50

1) The natural light, non close-up group  11.44  206.00 35.00 -4.018 <0.001
3) The natural light, close up group 25.56  460.00
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Mean Sum of Mann- Asymp.
Technique A
rank ranks  whiney U Sig.

1) The natural light , non close-up group  10.67  192.00 21.00 -4.461 <0.001
4) The flash light , close-up group 26.33  474.00

2) The flash light , non close-up group ~ 13.44  242.00 71.00 -2.879  0.004
3) The natural light , close up group 23.56  424.00

2) The flash light , non close-up group ~ 12.89  232.00 61.00 -3.195  0.001

4) The flash light , close-up group 24.11  434.00
3) The natural light , close up group 17.44  314.00 143.00 -0.601  0.548
4) The flash light , close-up group 19.56  352.00

*p-value <0.05 JpdAgy9adA
= = 1 o/ }74 1 U < < 1
6. Wisuiisuaniisegiu vasdasazarnuiazilusealsanauuziiuazuziisdasuinain
Uy sehvgnuaneauzvasnnwaieninisvygunam vaziiniwdndnszi Tulyayiusshvg
AaTsegIU vesdoraznsuIsauaziduseslsaneuuzisstosiinanyyiussivg
A O i ! a U oa o i
NNATANI 4 NFU NFUAIMUNA (AMmuUauYWILAUSHEUIN) NaumyunmluLed 90 aem (M
AMEDLURNT 90 D971 IINANUNG) NGUMIUAN 180 B3IAT (WUANAUTNUIRNT 180 D967
INANUNG) NGURLUAIN 270 BIAT (MYUAMALTNWIRNT 270 B9 91NNMUNR) A58
80.28 74.83 80.46 uaz 73.80 NANANLUIUBY (NGUAMUNG uaznauvyUAIN 180 Bar1) HATsY
F1U NGNIINFUANULIRG (NFUVHUAMTIULLT 90 B3AT LASNFUNIUAIN 270 83A1) (F9913199 6)
a a = 1 v 14 1 ) 1 I 1= 1
A15199 6 W3sueuA1lsegIU vaeTesavauUnaziluseslsAnouNzS Iar s 1w eaUINeIN
Jyausefvgaudnvaguesnina1ei dnisuyunin sz mid1dnsiei lu
e usehivg
Table 6 Compare medians of the percentage probability of precancerous lesions and oral

cancer from artificial intelligence based on the characteristics of the rotated images.

While importing images for analysis in artificial intelligence.

Technique Median Min Max
Normal picture group 80.28 60.37 92.04
Rotate 90 degree group 74.83 0.12 88.07
Rotate 180 degree group 80.46 0.38 91.13
Rotate 270 degree group 73.80 0.12 91.88
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7. Wisuisuanisegruvesiasazainuiiaziduseslsanouuzis wazuzisayasuinain

4

Unyeyruszhugauiianisvasninaieseslsaludasuin vasihdeyadrinszilulyyiusshivg
wANeeY
WU NFUAIMUNA (AmkwINaUYWILAUSHEUIN) nauvyuAnluLed 90 891 (MyUAIMAY
Wuuniing 90 831 NAMUNR) NENMYLAIN 180 B3A7 (MLUANAIUTNUIRAT 180 B9 91NN
UNF) NENILUATI 270 9IA1 (MYUATANNTNUIRNT 270 B9A1 2INNTMUNE) Rank sum Jevinfiu
44.0, 31.14, 43.11 uag 27.69 Wlenaaauseadd nuinnuwanisegdituddymseda (p-value
<0.04) (fams19 7)
A1sefl 7 WisuisuAisegiuresiosazainuinanduseslsaneuusifanaruzifeiesuinain
Jgyyrusehvgauiianiavesninaieseslsaludeslin vausiideyadrdiasesily
Uy Usehivg wansnanuy
Table 7 Comparison of the median percentage probability of precancerous lesions and oral

cancer from artificial intelligence according to the direction of the oral lesion images.

When importing data for analysis in artificial intelligence, it is different.

Technique Median IQR (Q1:Q3) Rank sum Ch.l- p-value
squire

Normal picture group 80.28  (74.46 : 84.23) 44.0 8.51 0.037

Rotate 90 degree group 74.83  (42.74 : 81.80) 31.14

Rotate 180 degree group 80.49  (71.68 : 85.08) 43.11

Rotate 270 degree group 73.80  (43.75:80.14) 27.69

S

*$3N8LUe NTAATIERERR Chi-squire p-value <0.04
=) ) 1 1 a v ] < 1 < <
8. tUTPUNYUANULANAINTESUANUNAUA ‘Ui’NSE]‘c’JaZﬂ'J']&Iu']‘ﬂ%LUui@EJI’iﬂﬂE]uﬁJ%L’i\‘iLLﬁgi.I%lﬁ\‘i

s v

YasUmnantyeyrusehvg Awann Mann-whiney U test
= = ' v ' ) ! < < !
WIgUgUALLANGNe veeTpgasAluy1viduseslsAnauNsiswasuis 199U1na1N
Jyausehvgmufianiavesninaty vazideyainilinseilulygyiuseivg adgadi Mann-
whiney U test wuin waila nguil 1 wag 4 nquil 3 uaz 4 danuuanseiuegralideesd1Agy

N9EDH (FIAN57197 8)
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a919ft 8 WisuisuanuuandesErianedin vesfesaranutasduseslsaneunziS ez
toslnndyaussivg meadid Mann-Whiney U test

Table 8 compares the differences between the techniques. of the percentage probability of

precancerous lesions and oral cancer from artificial intelligence with Mann-Whiney

U test statistics

Mean Sum of Mann- Asymp.
Technique Z

Rank Ranks whiney U Sig.
1) Normal picture group 21.72 391.00 104.00 -1.835 0.067
2) Rotate 90 degree group 15.28 275
1) Normal picture group 18.44 332.00 161.00 -0.032 0.975
3) Rotate 180 degree group 18.56 334.00
1) Normal picture group 22.89 412.00 83.00 -2.499 0.012
4) Rotate 270 degree group 14.11 254.00
2) Rotate 90 degree group 1.67 282.00 111.00 -1.614 0.107
3) Rotate 180 degree group 21.33 384.00
2) Rotate 90 degree group 19.19 345.50 149.50 -0.396 0.692
4) Rotate 270 degree group 17.81 320.50
3) Rotate 180 degree group 22.22 400.00 95.00 -2.120 0.034
4) Rotate 270 degree group 14.78 266.00

*p-value < 0.05 HdpdAynsaia

n159AUTI8NA
1. AnuaTsnLaIunavvasndadlulions ssezlnduazlnalunisdieninseslsalugasuin
nsisuifisutiadefiunnanatuie 4 ngu un ngunieszesring uassssued naunie
53899 waay a1g Close up LadsIsUYIA 018 Close up waswnay dANdlseg1u Tosasnis
weanudaziduseslsaneunziswsslinandygyiussivg windu 57.18 63.35 79.38 uaz
80.28 WuAumud iy agunadn wedanisdenimdae Close up uasunlat T¥osaznisviiunenin

Wnzluseslsaneuuzswesnintyayiussivg geiianlu 4 nay
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