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MATERIAL & METHOD:

Or a l ca n ce r is a s ign ifica n t glo b a l h e a lt h co n ce r n & e a r ly d e t e ct io n p la ys a cr u cia l r o le in im p r o vin g p a t ie n t o u t co m e s . In t e gr a t io n
o f a r t ificia l in t e llige n ce (AI) w it h w h o le s lid e im a gin g (WSI) h a s e m e r ge d a s a p r o m is in g a p p r o a ch fo r o r a l ca n ce r d e t e ct io n . WSI
a llo w s d igit iza t io n o f e n t ir e h is t o lo gica l s lid e s a t h igh r e s o lu t io n , cr e a t in g a co m p r e h e n s ive d igit a l r e p r e s e n t a t io n o f t is su e
s a m p le s . Th r o u gh d e e p le a r n in g t e ch n iq u e s , AI m o d e ls ca n le a r n t o id e n t ify su b t le m o r p h o lo gica l fe a t u r e s a n d p a t t e r n s
in d ica t ive o f o r a l ca n ce r w it h h igh p r e cis io n . Pa t h o lo gis t s ca n r e m o t e ly a cce s s d igit ize d s lid e s a n d le ve r a ge AI a lgo r it h m s t o a id in
t h e ir d ia gn o se s , a llo w in g fo r e x p e r t o p in io n s t o b e r e a d ily a va ila b le , r e ga r d le s s o f ge o gr a p h ica l b a r r ie r s .t h e ir d iaiaia gggggngngnnnnn ooogn ooooooggggggggg ssssssssse s
AIM:
To e va lu a t e t h e u s e o f a r t ificia l in t e llige n ce w it h w h o le s lid e im a gin g in t h e d e t e ct io n o f o r a l ca n ce r

• Studies us ing AI for
automated
detec tion , grading
& clas s ifica tion of
ora l cancer

• Full text a rtic les
• Studies in Englis h

language

INCLUSION:

• Studies us ing AI/ML for de tec tion & diagnos is
of cancers o ther than ora l cavity

• Studies with only abs trac t publis hed
• Studies not us ing WSI of human tis s ue s lide
• Studies not us ing his to logica l image

parameters : rad iographic , photographic ,
cyto logy, genomic da ta e tc )

gggggggg gggggggg

St di ii AI/AI/AI/AAAAI/AAIAI/AAIAI///AI/AAAAAAIIIAI/AAAAAAII/I/AAAAAAAAAA ML
EXCLUSION:

language

Sun YN et a l/ 2010/ Microsc Res Tech
Ora l Cavity
Ora l ca ncer pa ram eters vesse ls, n uclei,
ligh t & dark backgrounds

216 WSI (52, 55, 53, a n d 56 im ages of st ages I, II, III,
and IVof OSCC of 6 pa t ien t s);
Tum or st a ined by Ant i-CD34.

Color Ba sed Fea tu re Ext ract ion syst em followed by principa l
com ponen t a n a lysis which divided t he color fea tu re s in to 4 t issue
types.

Specific h isto fea tu res (vesse l a rea /n um ber/den sity & n uclei
a rea /n u m ber were com puted for qu a n t it a t ive differen t ia t ion of OSCC
stages. Sen sit ivit ies of 49.11%, 64.17%,58.55% & 79.60% for OSCC st ages
I-IV.

Rahm an TYet a l/ 2018/ JMicrosc Ora l Cavity 
Ben ign  lesions; SCC 42 WSIs; 476 pa tches (237 ben ign  lesions; 239 SCC)

Su pport Vector Machine cla ssifie r for a u tom ated bin a ry cla ssifica t ion
of SCC ba sed on textu re fea tu res n am ely m ea n , va ria nce , skewness,
kurtosis, energy a n d en t ropy (first -order t extu re fea tu re) from the
h istogram .

100% accuracy; AUC: 0.92 & 1
89.7% accu racy for da t a se t genera t ed by a pplying t -test a n d 100%
accuracy for the PCA genera t ed da ta se t s.

Das DK et a l/2018/ Tissue Cell
Ora l Cavity
Hea lthy t issue ; SCC
25 low gra des, 15 h igh gra des, & 2 hea lthy.
3 im ages from each slide .

126 WSIs (80 im ages la belled for t ra in ing pa tches,
20 for t est ing (10 for epith e lia l & 10 for kera t in
region); One m illion pa tch es (0.25 m illion pa tch
from each region).

2 st age a pproach where 12 layered (7x7x3 cha n nel pa tches) deep
Convolu t iona l Neura l Networks a re used for segm enta t ion of
const it uen t layers followed by detect ion of kera t in pea rl using
textu re-based fea tu re (Gabor filte r) t ra ined random forest s.

96.88% detect ion accuracy of kera t in pea rls (sm a ll da t a se t s with sm a ll
pa tches/sub-im ages with in WSI)
Could be u t ilized for ora l precancerous screen ing and OSCC grading.

Rahm an TYet a l/ 2019/ Tissue cell Ora l Cavity 
Ben ign  lesions; SCC

42 WSIs. 720 nucle i im ages segm ented 
au tom at ica lly 

Su pport Vector Machine cla ssifie r for a u tom ated bin a ry cla ssifica t ion
of ora l cavity SCC based on shape , t extu re and color fea tu res.

Differen t cla ssifie rs were a pplied for cla ssifica t ion pu rposes. 99.4%
accu racy u sing Decision Tree Classifie r a n d 100% accu racy u sing SVM,
logist ic regression & linea r discrim inan t cla ssifie r.

Mart ino et a l / 2020/ Applied sciences/
It a ly

Ora l Cavity,
SCC 756 t ra in ing se t

100 test se t from ORCA

1. Seg Net
2. U-Net
3. U-Net with VGG16 encoder.
4. U-Net with ResNet50 encoder

A novel da ta se t , ORCA wh ich will a llow to conduct n ew stu dies on
OSCC.
This cou ld facilit a t e the developm ent of m olecu la r ch a racteriza t ion
deep lea rn ing a lgorithm s.

Ha licek et a l /2020/ Scien t ific
report s Head & Neck Benign lesions; SCC 228 WSIs (head & neck)

124 WSIs (ora l cavity)

Two-dim en sion a l CNN cla ssifie r based on t he Incept ion V4
arch it ectu re for predict ing t he proba bilit y of cancer on a n a lyzing
segm ented cavity) pa tches from WSIs.

85%; AUC: 0.916
-; AUC: 0.944

Das et a l /2020/ Neura l ne twork
Ora l Cavity Benign lesions; SCC with diff
tum or pa tches (well, m odera t e ly & poorlv
differen t ia t ed)

156 WSIs, 8321 pa tches CNN based m ult icla ss gra ding cla ssifie r for a u tom ated cla ssifica t ion
of differen t ia t ion levels in ora l cavity SCC. 97.5%

Zhang Xet a l/ 2022/Cancer Med Ora l Cavity
Ora l m ucosa & Ora l cancer

Cohort (n = 62) in to h igh& low-risk grou ps. OMRS
m odel developed on H&E-sect ions of 38 ora l
m ucosa l biopsies. 14425 pa tches (6846 OSCC; 7579
ora l m ucosa )

CNN-ba sed ora l m ucosa risk st ra t ifica t ion m odel (OMRS) was t ra ined
to cla ssify a se t of nondyspla st ic ora l m ucosa & a set of OC H&E slides

The OMRS m odel iden t ified OL with a h igh risk of OC devt . & ca n
poten t ia lly benefit OC early diagnosis a n d preven t ion . Overa ll
predict ion accuracy in test ing se t of 95.4%; accu racy 94.7% for tum or
epithe lium & 98.0% for nondyspla st ic epithe lium pa tches

Lee LYet a l/2022/ Fron t Oncol
Ora l Cavity; Iden t ifica t ion of ne rve
st ructu res & diagnosis of perineu ra l
invasion in ora l cavity SCC

65 WSIs. 540 pa tches (331 an nota t ion for
Perineu ra l inva sion , 814 for norm al nerve ), 10
WSIs for pa thologica l va lida t ion

Dom ain knowledge en h a n ced yield (Dom ain- KEY) a lgorithm as a
form of hybrid in te lligence to iden t ify nerve st ructu res a n d diagnose
perineura l invasion in ora l cavity SCC.

Accuracy 89%;
Accuracy ba sed on pa thologica l va lida t ion ba sed on slide exam in a t ion
97.5%

Folm sbee et a l /2022/ Journa l of
Pa thology inform a t ics/

Ora l Cavity
Low stage OSCC pa t ien t s

151 WSIs; 107 clin ica lly low stage OSCC
23 ground t ru th m aps

Act ive Lea rn ing (AL)-m odified U-net cla ssifie r on the region of in t erest
(ROI) sca le

AL shows benefit s for gen era t ing segm enta t ion resu lt s vs ra n dom ly
select ing im ages to annota te .
AL, with a n avg Dice coefficien t of 0.461, ou tperform s RL, with a n avg
Dice Coefficien t of 0.375, by 0.086.
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& END POINTS

• WSI r e lie s o n h igh -q u a lit y d igit a l s ca n s o f t is s u e s lid e s , w h ich ca n b e t im e -co n s u m in g a n d r e s o u r ce -
in t e n s ive t o o b t a in .

• La r ge s ize o f WSI d a t a s e t s ca n p o s e ch a lle n ge s fo r AI a lgo r it h m s in t e r m s o f p r o ce s s in g a n d s t o r a ge
r e q u ir e m e n t s .

• WSI m a y e n co u n t e r d ifficu lt ie s in a ccu r a t e ly ca p t u r in g s u b t le m o r p h o lo gica l fe a t u r e s a n d ce llu la r
d e t a ils , w h ich a r e cr u cia l fo r p r e cis e d ia gn o s is .

• AI a lgo r it h m s h e a v ily d e p e n d o n t r a in in g d a t a , a n d t h e a va ila b ilit y o f a n n o t a t e d a n d d ive r s e WSI
d a t a s e t s fo r o r a l ca n ce r a r e lim it e d .

• Th e in t e r p r e t a t io n a n d in t e gr a t io n o f AI-ge n e r a t e d r e s u lt s in t o clin ica l p r a ct ice r e q u ir e ca r e fu l
va lid a t io n a n d s t a n d a r d iza t io n t o e n s u r e t h e ir r e lia b ilit y a n d e ffe ct ive n e s s in r e a l-w o r ld s ce n a r io s .

FUTURE PERSPECTIVE:
In t h e fu t u r e , t h e in t e gr a t io n o f w h o le s lid e im a gin g w it h a r t ificia l in t e llige n ce h o ld s gr e a t
p r o m ise in o r a l ca n ce r d e t e c t io n . Ad va n ce d a lgo r it h m s a n d m a ch in e le a r n in g t e ch n iq u e s
ca n a n a lyze va s t a m o u n t s o f d igit a l h is t o p a t h o lo gica l im a ge s w it h e x ce p t io n a l p r e cis io n
a n d sp e e d . Th is s yn e r gy b e t w e e n w h o le s lid e im a gin g a n d AI h a s t h e p o t e n t ia l t o
r e vo lu t io n ize o r a l ca n ce r d ia gn o s is , e n a b lin g e a r ly d e t e c t io n a n d im p r o vin g p a t ie n t
o u t co m e s
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Th e in t e gr a t io n o f AI w it h WSI o ffe r s a p r o m is in g a ve n u e fo r im p r o vin g o r a l ca n ce r
d e t e ct io n . By le ve r a gin g t h e p o w e r o f AI a lgo r it h m s , e a r ly a n d a ccu r a t e d ia gn o s is
ca n b e a ch ie ve d , le a d in g t o t im e ly in t e r ve n t io n s a n d im p r o ve d p a t ie n t o u t co m e s .
Wit h o n go in g a d va n ce m e n t s in AI t e ch n o lo gy a n d t h e e ve r in cr e a s in g a va ila b ilit y o f
d igit ize d s lid e s , t h e fu t u r e o f o r a l ca n ce r d ia gn o s is lo o k s p r o m is in g, b r in gin g u s
clo s e r t o a w o r ld w h e r e p r e cis io n m e d icin e is w it in r e a ch .
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DATA SETS METHODS CONCLUSION

INTRODUCTION: PT-135

A lit e r a t u r e s e a r ch w a s p e r fo r m e d in Pu b Me d & Go o gle Sch o la r
t ill 31 Ma y 2023 w it h o u t p e r io d r e s t r ict io n . Th e k e y w o r d s
u s e d w e r e “a r t ific ia l in t e llige n ce ”, “m a ch in e le a r n in g”, “o r a l
ca n ce r ”, “d ia gn o s is " , "d e t e ct io n ”, “w h o le s lid e im a gin g .” A
t o t a l o f 10 a r t icle s fu lfille d t h e in clu s io n a n d e x clu s io n cr it e r ia
a n d w e r e in clu d e d . Th e p e r t in e n t d a t a w a s e x t r a ct e d &
r e co r d e d .

FROM PIXELS TO DIAGNOSIS: CHANGING LANDSCAPE OF 
ORAL CANCER DETECTION

A SCOPING REVIEW
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