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MEZEIEBA ST BERIATEREE  REBREEMENE "Fl, s "X5
& RERRENEDIZELIBiomarkers - Al# MMP-9 - Interleukins% %5 - B
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A Case Of Right Retromolar Buccal Cancer

TREHNE HEE REZ SEE ZRRIRATEFTAE &R
A= ARk B B B o BE AR
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Introduction

Oral cancer is one of the most common cancer, where squamous cell carcinoma
is most common one among oral cancer. This article uses a case report to discuss
the treatment methods of oral squamous cell carcinoma and post-operative follow-up
methods

Chief Complaint

Tumor near right buccal mucosa was found about one year ago.

Present lliness

This 70 year-old gentleman is a case of HTN, BPH with medication control. He
suffered from right oral tumor was for one year. He visited ENT on 2025/05/02 ,
where he underwent biopsy over lower right gingival area on the same day, which
showed squamous cell carcinoma, then head-neck MRI was taken on 2025/05/08,
which showed oral cavity cancer, tentative staging T4bN2b, PET/CT was arranged
on 2025/05/14 for further evaluation.
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Past Medical History

Hypertension on Amlodipine and Olmesartan; BPH on Tamsulosin

Radiographic Examination

2025/05/14 PET images
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2025/05/08 and 2025/07/03 MRl images
2025/05/08 2025/07/03 2025/05/08 2025/07/03

Treatment plan

Right retromolar buccal Squamous cell 1.Presurgical Systemic chemotherapy
carcinoma, tentative staging with CDDP deGramont

T4bN3bMO, Stage IVB 2.Surgical intervention under general

anesthesia

NO N1 N2 N3
3.Adjuvant CCRT after surgery

T1 | Il IVA VB

T2 [l 1] IVA IVB

T3 1] I IVA VB

T4a IVA IVA IVA VB

T4b IVB IVB IVB IVB

M1 => stage IVC
33
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Surgical procedure

« Wide excision of the malignant lesion

« Right neck modified radical neck dissection

« Rotation sternocleidomastoid flap

 Island buccal fat pad flap repaired

Pathological report

Pathological diagnosis:

1.0ral cavity, right retromolar trigone, wide excision,
no residual carcinoma. ypTONO

2.Lymph node, right neck level 1/2/3, dissection, free of carcinoma.(0/12)
3.Lymph node, right neck level 4/5, dissection, free of carcinoma.(0/5)
4.Lymph node, right level IIA, dissection, free of carcinoma.(0/7)

5.Lymph node, right level |IB, dissection, free of carcinoma.(0/7)
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114/05/08

114/05/14
114/05/15
114/05/22
114/05/28
114/06/12
114/06/30
114/07/03
114/07/14
114/07/24
114/08/04
114/08/05
114/08/16
114/08/20-
114/11/14
114/09/01-
114/10/21

114/09/11-
114/10/09

Treatment course & Follow-up

114/05/02

ENT outpatient department. Biopsy: Right oral cavity
Squamous cell carcinoma

MRI

PET

Port-A implantation

Dental outpatient department

Systemic chemotherapy with CDDP deGramont neo C1~C3

MRI restaging
Dental outpatient department

Admission; Chest PA & E.K.G.
Operation under GA

Discharged

Dental outpatient department follow up

Adjuvant CCRT; RT stimulation on 9/1
Radiation therapy -Planned 56Gy_28fx
Weekly Cisplatin
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Discussion & Conclusion

Neoadjuvant Chemotherapy (NACT) for T4b unresectable tumor before surgery to
downstage tumor size. NACT shrinkage pattern is non-concentric

— Possible “satellite residual tumor” beyond visible margin
In our case, complete response (no viable tumor) is achieved
(cT4AbN3bMO— ypTONO , Pathological response: Grade 3)

— Non-concentric shrinkage pattern after NACT

Pathological Response Grading

« Grade 0: No effect

« Grade 1a: Very slight effect (22/3 viable tumor)
Grade 1b: Slight effect (1/3~2/3 viable tumor)

« Grade 2: Moderate effect (<1/3 viable tumor)

Grade 3: Complete response (no viable tumor)
— Effective NAC = Grade 1b/2/3
— Less effective NAC = Grade 0/ 1a
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doi: 10.4103/0971-5851.166716. PMID: 26855522; PMCID: PMC4743181.

2. Hirakawa H, Hanai N, Suzuki H, Nishikawa D, Matayoshi S, Hasegawa Y, Suzuki M.
Prognostic importance of pathological response to neoadjuvant chemotherapy followed
by definitive surgery in advanced oral squamous cell carcinoma. Jpn J Clin Oncol. 2017
Nov 1;47(11):1038-1046. doi: 10.1093/jjco/hyx097. PMID: 28985398.

. https://www.sciencedirect.com/science/article/abs/pii/S0748798309000687

. https://awards.ami.org/gallery/oRJEdyGx/NJjjJkDw
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N OO o b~ W
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Introduction Surgical procedure

Oral cancer Is one of the most common cancer, where squamous cell carcinoma « Wide excision of the malignant lesion

is most common one among oral cancer. This article uses a case repott to . —
discuss the treatment methods of oral squamous cell careinama and post- Right neck modified radical neck dissection
operative follow-up methods = Rotation sternocleidomastoid flap

Chief comp]aint Island buccal fat pad flap repaired

Tumar near right buceal mucosa was found about one year ago.

Present lliness

This 70 year-old gentleman is a case of HTN, BPH with medication control. He
suffered from right oral tumor was for one year. He visited ENT on
2025/05/02 , where he underwent biopsy over lower right gingival area on
the same day, which showed squamous cell carcinoma, then head-neck MRI
was taken on 2025/05/08, which showed oral cavity cancer, tentative staging
T4bN2Zb, PET/CT was arranged on 2025/05/14 for further evaluation.

Past Medical History

Hypertension on Amlodipine and Olmesartan; BPH on Tamsulosin

Radiographic Examination

2025/05/14 PET images

n SO 4
Pathological report

Pathological diagnosis:
1,0ral cavity, right retromolar trigone, wide excision,
no residual carcinoma. ypTOND
2 Lymph node, right neck level 1/2/3, dissection, free of carcinoma,(0/12)
3.Lymph node, right neck level 4/5, dissection, free of carcinoma.{0/5)
4.Lymph node, right level 1A, dissectlon, free of carcinoma.(0/7)
5.Lymph node, right level 118, dissection, free of carcinoma.(0/7)

2025/05/08 MRI images

e & Follow-up

T

atment cours

4 12} . it lepariment. Biopsy: Right oral cavity
2025/05/08 and 2025/07/03 MRI images Squamous cell carcinoma
2025/05/08  2025/07/03 2025/05/08 3 L14/u5/08— MRl
/05/ 07/ /05/ 2025/07/03 114/05/18— pey
114/05/15 Port-A implantation
114/05/22 — Dental ent departm
114/05/28
114/06/12 — Systemic chemotherapy with CDDP deGramont neo
114/06/30

114/07/03 - MRI restaging

arital outpatle rtmient
114/08/04 ¢ Admission; Chest PA & E.K.G.
114/08/05 |—— Operation under GA
114/08/16 |~ Discharged
Adjuvant CCRT; RT stimulation on 9/1
Radiation therapy -Planned 56Gy_28fx
[ Weekly Cisplatin

Diagnosis Discussion & Conclusion

Right retromolar buceal Squamous cell carcinoma, tentative staging T4bN3bMO, Neoadjuvant Chemotherapy (NACT) for T4b unresectable tumor before surgery
Stage IVB R L

d ge tumor size. NACT shrinkage patfern is non-concentric

-+ Possible "satellite residual tumor” beyond visible margin
In our case, complete respanse (no viable tumor) is achieved

= =

o= (cT4bN3hMO~ ypTONO , Patholugical response: Grade 3)
Treatment plan = Non-cuncazﬂ:shnnksgs pattern after NACT

1.Presurgical Systemic chemotherapy with CDDP deGramont
2 Surgical intervention under general anesthesia

3.Adjuvant CCRT after surgery
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L EndoCem® MTA Premixed &#7i
ZiERE A BB R R RIESR

ﬂE % g‘F /lJ\\ ﬂ: = E“j

BUSERBEFEEXBRIEL - BL
PERBEEEEMNASET BRERNELM  XEFRERELN
EABRBREOEERE FEZIQEM

RN BE B AR E A A 0 BIFA

—{E ARy VPT JRRIFZ

26 R - ANAOERERE - N2  BRAEMBERBEEREE  RRE
FTERARREHEY  BECEOREE - Jtl:?U SEMEEMNAR "ZAZRE S - ME
"BEABEMRIESTBE .

EERMNBARE  BUTBMEEEIEES - LFERK  BESFRBEREIE
ARERE  HBFEZTRRKTFEIEE BELBEEELANZER - A - 2&
EFORBENTEARE—2E] MEPAZEHE  BEEESL - MHBHEEFEY
ZHRRBLE - ANXNEEIRBUI—ARPEWANEBRER - W —AKEHEWE
#54# (hydraulic calcium silicate cements, HCSCs ) Zft3& EndoCem® MTA
Premixed B¢ E 8 - BRERZE 2 BREHE -

— » B2 VPT = KER IR #k &

& A (vital pulp therapy, VPT ) W3R EA HIR 2T - ZAME 2010 &
RERE  HREBFESETRAATRRNEBH 22 0&EE  BRECZER - MRk
AZER - MRS BEHEAREZEMRA - A - —FRXBEEN VPT 2= K3k
B -

e — : PEAEEE T ZEREESR

KEBFTERBEE 2020 F (FBREBFAR) @ TRAREANHER - oJFUS

RER ~ BAEAR / EARM AT M BEK (symptomaticirreversible pulpitis,

SIP) AFBEIRIE ; IRARBABNBNSREILERE ~ EARYE / BERERRTIBFR - =
t/BERRES AIEEEREF] - KM ASRESMERR - WAT B2
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EEABSREBEEE  TEFH / TEHEFHRNYA RE 6.6% - BFT
W TR 2 84.4%([2] ; B—WRISHEBERAASBIHYARLE
68.62%[3] - RSIP A  BABMKZE B SIPWEF  HBXHETETSFR
BT BRBTRNEEEEREEES - 2ARTEERSHFER  BER
A2 A AT M FRE% 218 TS pulpotomy M B INE L% 86%[4] ; 186
fe= it TS 5 7E 5 255 ) EE 37 5T 45 SIP B2 VPT RS AIE 5R(5,6] -

HE . BRI ZRFEFGEESREY

B 1995 & Torabinejad NS =S| (£ 5 F B ( mineral trioxide
aggregate, MTA ) FHEEZER + 1998 £ ProRoot® MTA H Dentsply Tulsa Dental
BB - MTABIR A VPT EHIRRERIBEZEZEEMK - AW - HERKER
R-_IBAREMURE  E—RKEENEER - WA 40-70 & - ZLH# 165-275
niE - BEBMRERITBELZH _ROZ ; E_Sn KA EEFHEIGE R ER
BamEREBEES  BEREBILMRETNSZTHEE  H="aLH
(Bi:O: ) BEHBNRICBNEARGENEBROEETKEZBEY  FERNAE
e 7 A2 EIRE -

hE= . SHHRAREEMNZSRERZ ZENE

Awawdeh EAWRIIEMERE Ralfaia d - RERF G B EEElEL AN A &
OBEERE VPTRIRIAINT] - EIt - VPT NRBAFERAEIURR T BEAR & A
Ml WEEEHEmERYMEE ; SRAEMSERNMEREERTEQERERER -
EEAREL B MTARERKERE  SFECUEFERTE  SEZKBTH
BARER - IR IREENAEESRER -

ZA R~ - B MTA 2 Biodentine® REBEMH T REERNE T ET
VPT  ZBERINEZE6EF A 93.3% ( Biodentine® =93.1% - MTA =
93.5% ) 121@H% 96.2% ( Biodentine® =96.0% - MTA=100% ) - 24 @ B %=
100% - 36 f@H % 93.8% ( Biodentine® =91.7% - MTA =96.0% ) - 254
15 - Biodentine® B MTA EEEERNERINTTEEHEERTFHOMINE - B
HREEABATHENMA MO sEEETE VPT WRBKINT] -

PESh - 53— TE S+ R TR 1 OF B8 3 B BVIE SF i AT R EBEA B ( coronal
pulpotomy ) B % St EIRETN L1 VPT (O ESAA ; H 36 88 PI9MARINEA
93.97% - HRBRINES 88.39%(8] - BRI B FHAIRIE « BRI - £UE
M RIRE R BB R E SRR - VPT TERRFHERTEE -

O
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SF_8B 7 ERRURRIESS

IR Rl sk e R A ER R o EE W IT Z/NEDRERENRS « B2 - & - 86 - Mﬂ
B - Elit - SEHMOPRETERRER ETRRIOXBEETUEMRNEESE
BRASTREBZ VPT st bRl S 2 BRIFRE -

gisa— . 2l o E

LEnB 7 BERBED BT BERBEARKENRE - WKIEHEZRTEEEN VPT #EE
FEE - BARENDRBREIRREUHE (BREZAE  FERE  "EREE) - /V/EJ
ALl 2 B oR 5 B iﬁ%ﬂ%ﬁaﬁ~DDE//\ﬁ*'ﬁ oRE - BERE - TRKRAIRE - URRRE
NP2 TEHETEELEBHEE - Wolters EARE ZWMEIT HEREBRZE 24 - Hﬂ
M AERS initial » m|Id~moderate severe pulpitis U@ 48 - ZHE A
ZERE D BUIE[9] -

1-1EBRARBZZuEhERZEWT

T—EE "2, OERSAUIEMEX R - BRAERAFETBRERBZEE
BINFawEERERATEHAE  FEEBFESZEHIKE

) RBEEEZERRNAFEELIR?

(2) RERHBRBEEITEBB 307 ?
B)BEMBEEBRT MR BN ?

(4) R hciEEELE—F N ?

Bﬁ

5) BT ZEBERBREIABRIERE ?

1-2E8HBELHE :

2R EZE L Endo lce RIKEMBAE S W RKRBHERIE ; HRIERE < 10 W&
Emol M RmaE - 10 £ 30 IR REBZAREE v>30$"‘_29#\i<}§rfé B R Al S E R AR
AT T e - WHBEFEADES=E - AEEMN BB R HEPLE

MrESHAE - EEFEERE (electric pulptestmg, EPT ) EIETEBEERH
RRAFETZ2HBEY  BELHER -

-3RBAELE

RAE X AT L =18 : ﬁ%ﬁﬁﬁ%}fﬁ”ZE%ﬂEﬁ%ﬁ PODLEEZHEM - URIBEXREE
&M (laminadura) 752 - EPDLEIREEESRE - EEWMEMIBRE LIRS
W  BEASLENS BT REXEZoEMHS BN ARESEMIEE
= VPT -
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EMREZEERA - ML RERIERE - o ZEHAREKEZ
(cone-beam computed tomography, CBCT ) {fE& &8 ; #RE<F ALADAIP [R
Al - ERFTERERREER -

1-4 BZREAEMNTEE .

mEEAERTAR - BURRIN ~ FmE - 2o BURB T iRENR EFR
[10,11] -

1-4-1 MEFRUTEREERE -

EIMET S HE - S ETEE ( partial pulpotomy, PP ) RIBERE - MINEE82.9% &
100% ; sexERrfE (full pulpotomy, FP ) IR INES 79.4% £ 85.7% ; HHEMS
BE#BRE (directpulp capping, DPC) WA INZRE 19.5% - BERREEN - 24
MOERIEE - BTN EINEM T BEEN NI REZ BN EEERE[L0,12] -

1-4-2 BRE T BB P BRI E -

FEIEEF S A BEX (normal pulp / reversible pulpitis, NP/RP ) ARB& T -
BB EEER  SoEBREATZETER 24 BRMNKINES 91% & 97% - &
NEEATEERE[LO0] -

TEAEAR AT ST RER (SIP ) Fiadh - ERBEMTD Ol 43540 90% IR IR - B
NP/RP F &M 97% IR EHRABRERE - A - MAIESHRRTE KX
(apical periodontitis, AP ) Sk iRRBEHEE  BVPTHEZEEEERF - KEEK
HERZ R FT[10,11] ; SIP AB TN Ol gEIBMNK R A fe[11] -
1-4-3RRFEAENFE

HERRWAE  EEET RN AT EHTELNTED  RARAESHI S
(PP) BASEZEREE (FP ) AN REEETE[10] -

2EMS  DPCHERERAE BARTHBRER BEFRREAEIMERA
ZERSF ; EREM AR AR FERERRMAERE - REBRENT FERERIMSESET
RERRBEIE -

Bidi_  BEEEZFRERRK

2-1REFEZFTXERR=E :

Softdentin B RRMUARE - DUFESMIESZEIER ; Firm dentinB =X &8 ol {r

BZFAE  BRERMEN ; EilEHard dentin BB @RI AE - AMNUIEAH
FEEA - BRAORR L - NP/RPEARFREZRBRML JREELBEBRUREBEANE

NN

B
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WABRRE ;, FCHERSIP - RBEE - SUaEBRAEA VPT B8-S - AIEST
BiERSoftdentin AR ERFI RE  MWEREAFTERE - LMFEEEERE
[10,13] -

2-2 mmEEZIRARRR

SRRAIT SRS "HNERASE c PERAEE - OBEAFE L  BEEE (enamel
margin £ outer dentin ) USR5 ES ( high-speed carbide bur ) e & AE7K

#ZUIH| - B1BM Z access cavity ; #FTHERE Z P E dentin i DUEER K ESEET
(slow-speedround bur ) ZFE#IFR - BoSRamM IS EHES ; RIFOEE
Z 0.5 mm #ERIZ L F &) spoon excavator SHIZRLETT - IBEHIEREE (L -
BR—EEEBUREBRREEREKPHE  WRBMER N WARE FNRIXHE "1E
E+Ee+ &8,

2-3 1R EFIEFF :

EZHEBEQSRL HEER BR—RREIEARBEEEZE EZEROBELIR
iEE k& dentin (FEREFR 0.3-0.5mm ZEEME ) 5 - BIENF ILEESS TH]IJEJJT@%
FENHE -

Bigh= : FHEEEEIEMFT G

UEEARAR = RAZOBIRIFIRIZE N ~ BRI Ao RE T BEAM 2B ER - IR T BER AR
ZEHME BIFRRARTIERG LSRR - WK AMES - WREMEEE
NETORERE - BELEMEES AN L BREZZSFEREL0.5% £ 5% REE N
(NaOCl) REZEERIXEZEER ; WPRERKEGLCEESHIIMFENEER
% - G CF (chlorhexidine, CHX ; 0.2% £ 2% ) ofEB&Rh%& - BRE
NaOClamEHAMNEEN  BRKERRIBREEEEM[14-18] -

3-1FETREZBER :

PUEE high-speed round diamond bur s & % carbide bur 17 - RE MMM
£ : partial pulpotomy BBRA 1.5-2.0 mm ZEBE4HA ; full pulpotomy BIFEZER
E2REO - LUORERERIEARILIZE - BREABERGFEMERSIERE K PKRE
m o BRERBERETE -

3-2 IEMRFZERTRE :

VISEERIOR NaOCI BEBREEZFTERER - BAL "sELEHMEARESE
BT, RIRA B2 0EEBRMRIKTSEE MR - BERAERME MEBAR
B NARBEIRERE HjJI[lg IEMESE -~ HMERE - FEEE B AR AR
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BERESSZE6oNENILM REODSXMASEKNRZM - BEFEWER ; &5t
FEUREIALM - Bl EAMBEALER -5 2 10 pEA EMEBEZNRE - BERE
R EEERABMI ; BB 10 0BNFERACER  ISERTEBIBEX
g E BRI IRIFIRIEARZES - BIFLEVPT Wl TFFMIMHRESE -

3-3HMBIRERZERARESR :

HOBHRSNBTHRBENERERE ; RESETRETELBEART ; B
55057 £ €540 4 BB TR B0 53 B 3 - M E BRI MA R TS - SR A 3
R -

gima Y : MR e ¥

MRERERAKRKRBIREEZ(CET , E—MREXRERBVPTHR -

4-1 HRIEAZKSHWESEME (HCSC ) RBOS/=tHK :

(1) 5—f8Z ProRoot® MTA (281t ) AMARESE  REREERINEERE

BT

(2) 5 _1{ 2 Biodentine® ( & ZrO. 2 CaCl. €54 ) XRBEIREZES  REXRE
RABSK "FAEERY L EM4L -

) E=KFBESE - Al EndoCem® MTA Premixed ( #&E Maruchi A3 ; FDA
510(k) K213757 7182023 2 A 14 H#@#EBX=E510k) EEESEMUESE |
cleared ] [19] ) - BIO-C® Repair ( Efi Angelus A8 ) & - H3EKMERKE

KRR ES R AR TRSC BB M B RS -

Material Components of Endocem MTA® Premixed Regular

Endocem MTA

AL Ingredient Premixed Regular
Tricalcium silicate 40-60
Calcium aluminate <1
e Calcium sulfate <
Lithium Carbonate <05
Radiopacity Zirconium dioxide 40-60
HPMC
Thickening agent <3
Bentonite
DMSO
Solvent Water 10-20
Ethyl alcohol

ERARIE : Maruchi, EndoCem® MTA Premixed Regular — Product Overview (Rev.2)[20] ( Tablel) -
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4-2 EndoCem® MTA Premixed

zEmZBNEHER _PEIMA (dimethyl sulfoxide, DMSO ; BEc 75 7% & US Patent
US20190321267A1[21]) - WAMMEmEEEE (Li.CO.: ) ERIEEMERIE ;
KEITREEMIE[22]  HYRRBER 260+ 1732 (W4 E5 08 ) - #HK
Endocem Zr® Ei RetroMTA® & - 1BRREE E 7S Well-Root™ PT -

EBIEMNZE  EndoCem® MTA Premixed BAREE % 0.17 + 0.03% - A IEAM K
TRE BREEREBRETEEARENEEM - I HNMB®EZE 76.67 +
25.67 MPa - &5 RetroMTA® - Well-Root™ PT &2 Endocem Zr® - ZEMS -
EndoCem® MTA Premixed I REBE&HRIVME - BEBABELESNEBRESE
FIREH ; BEBMAYUES  (DRERARERE BBl RPERERSH

B -

Materials S?;gggn-gsn;e Solubility(%) S(t:rz';'ungtrlf ?:/il\;)
RetroMTA®@ 146.67 = 5.77 217 £ 0.07 3817 £ 250
Endocem Zr® 123.33 £ 5.77 9.01+0.55 407 £0.60
Well-Root™ PT 460.00 £ 17.32 9.01+0.55 3839725

Endocem® MTA

premixed 260.00 £ 17.32 017 £0.03 76.67 = 2567

All data from the repeated tests were presented as mean * standard deviation and analyzed
using the Kruskal-Wallis test, followed by the Mann-Whitney U test with Bonferroni correction,
using the Statistical Package for Social Sciences software version 21.0 (SPSS Inc.,Chicago, IL,
USA). A p-value of < 0.0083.

ERZKE : Maruchi, EndoCem® MTA Premixed Regular — Product Overview (Rev.2)[20]

4-3 KEMWEEISME (HCSC) a4 .

Camilleri iR 2026 £ "KIEREBENZRASE , BREEL B - BIUAK D
(cement - radiopacifier ~ vehicle - additives ) B MUINBEMFI B /E[23] - FEhE
MERREMER -

%F— . Cement (B#&4#)

U TE2EEBM Ca(OH). s BREBNEMUIE - AWK EKIEZEL Ca(OH). - #H#7
HOREABEBENEENS - A - SWKE  SWRESERESHERE Y -
BAEM Ca(OH). FATEREEY) - AERERE "SWHKEBEIEL Ca(OH): 4 -
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%" . Vehicle (H5&) :

PLTKEvs BRERE ., nE - BRMRESEMIER/KRMEI KL ; i—RAFBEEGEX
REREE  8FEEs - Pﬁ;& (PEG) R_E (PG) HMH - - _FEDM

(DMSO ) & - B ERFTRBEIRIBEZRNEI K - Camilleri 5238 5 BB LB A1 R
FERIEE PG RBIEHEUERKICEEIEFETT - AR EEIRRERENRER
fl o BRBE IR EMNRBEEIIERE -

- Radiopacifier ( S Hl )
=2 BIzO ZHE NaOCl - AR - BREEEMFATEERRAREREEE - HpE NaOC|
MREEAEPREERSE - A sodium bismuthate 2% 5-bismuth oxide - BEIF =
BHEZIEZR - fi—RKMRNEBEERBEZZrO. ~ CaWO0. F Ta.0s « HERS
EEBI ( 89 20% vs 10% ) FHEEZER S5 4R [H 5 14 -

£ - Additives (7AwANHE )

PL "cementitious vs non-cementitious s 73 /& - b4 Camilleri 2026 F£#IEHE
Z ¥/ 8l - Cementitious additives ( 1 caIC|um aluminate » micro-silica ) E£ &
KIER B EFEK(EEL 2 Ca(OH)., - @0 d RS - A2 ENEE - 8
Ca(OH). REAELR) - oIBeERIME A R - Non-cementitious

additives ( 1 Biodentine® 2 CaCO: fE&#ZHEl ~ CaCl. fTEA @5 -
superplasticizer XRERENMY ) FEZNZVIEHMUEMAMFREEEZRBER - LBEF
Ca(OH). - IR EMEEERR NEBENMEEMEFETAERERE  BER
2 K= cementitious additives ( %52 micro-silica * calcium aluminate ) Zf¢
7 -

IE4h - BRI EFEERMEE 2 hydraulic-based B resin-based #1il : &8 #8225 45 2 &
FEAHEESHE - BMEE ST hydrauliccement 57 - HEEREES resin-
based calcium silicate cement - M3E4E hydrauliccement - #l4 TheraCal LC®
HAECHEEWEIEKE ERETZNEREZRSMIFKIERE - LLEMROE
PRI FEEAAE hydraulic cement ( @ ProRoot® MTA - Biodentine® - EndoCem®
MTA Premixed ) A0J&[E - FHIf - HEFEZBRREMEE @ BEEEIMEESGL
KIERERBEEZREWHT  BIRERRMEHEBEEEM -

E/)IL HCSC %éf@gﬂ—lt% .
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HEZAMEN T B A

4R

(Camilleri2026) | ProRoot® MTA

Biodentine®

EndoCem® MTA
Premixed

Ca(OH): releasing

Cement (#5 C.S/C.S K1{t)

Ca(OH): releasing

Ca(OH): releasing

Bi-O. #320% -

Radiopacifier e

ZrO.

ZrO.

Water-based -
Vehicle arer-base

Water-based -

Alternative vehicle -

CaCl.

GrCE b BERBES DMSO - IR FRLE
Non-cementitious : HPMC - bentonite - Li-CO:
Additives AR 7 0 CaCO: - superplasticizer | % - AARERENY - FIPH

ELSE B 45 14

KIEREEWN 2 Ca2* L OH- ol BEIRIE =S
( hydroxyapatite, HA ) IB{EEE R - BT KB
aME (W EndoCem® MTA Premixed ) £/ DMSO £#&

mENE -
REFEHHE)E

4N 2IX
IR A

[20,22,23] -

4-4 HCSC BMREA B RE=FE(EIRARER :

(i) Intracoronal A%k
B MEYa T fe&E LM -

- VPT EHB A F BB A% 2 barrier :
ERETIRBIEEME -

(ii ) Intraradicular A% - REFTEEXRAATRREAS -

layer
RELIREN KIERE - W RRRER

(iii ) Extraradicular A%k
BEIEEATREMR - DIEERREN T

4-5IRARFEREMINERSH :

BESEYHEE HCSC EMRLERABIREEAR ;

RIATE -

B ) #7~ Biodentine® 2 ProRoot® MTA RIEBERINER 6

%5 96.2% -
F£[7] -

2F5100%  3F%593.8%

SR - IR GCE IR I A
ﬁﬁ&%%xk%%ﬁz—
5t 348
R AREER ﬁHE%ﬂFEM?&MTWFuﬁFF BRAFRE S
REE D B E R

KRG
hed
BEE AR

B AT L NaOCI 3%

ZZEBPR smear
BRERKPEEEELZREE  HHZEHAEAHEAMVNEEERESR
£ BHEARKRRIZRAKBASTLAREE -

ARRPTTHAFSER  BERRRURAFAUEE

—IERIEEM RCT (n =68 38,515

6MEH%93.3%  1F

SR EMMA B EATSE CNEEE
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HEBAYTE U BXERZAANEST - 2% 4 LIEEIEL coronal pulpotomy 2 36
BR 2 RINEEZE 93.97% - £BENINEL 88.39%[8] - 5—IEMA 16 FEHE
BRE BR Y meta-analysis TN R - 5 pulpotomy 2 1 FE BRI INERLY

92% - B ProRoot® MTA MR IhXRBEEZ BRI AL (calcium

hydroxide ) [24] - Network meta-analysis #—# 5% - Biodentine® 2
TotalFill® EMBEEYEUMBERKRAME TBEH MTAHLETBREEZER

[25] - b - MRIEERAB MO HEQRKEEENYE  SZeRREEHEEA

% . 40 Biodentine® EAREBE®RHE - ROV EEZEMWES - M EndoCem® MTA
Premixed Z /R MFE BEET ol Mg AR E -

4-6 MRIBEAZ BB KilTAER

£ EndoCem® MTA Premixed EEE S TR EM KR - 2R KEMREBERFTH
FEEIE (BRA/20GE22G) ; EARMUERRIKBREZEEREOPEEK -
BREEMEBIRIE - UAKIERERE -

BHREHRBEIEBARTHEARED  BEIFBL  BRIBRA ; REZEFK
EHEEZMBE (PPA1.5-2mm  FPH3-4mmERZER ) - MUEFEDEL
REZEBE - EABLUNMEIKE plugger RBEREERSHM NI FEREFE - K4
BRI R ERMEZER R - Do EAT DR -

HERMRESEME (ProRoot® MTA - Biodentine® ) - BIZBFERABLEAI 2
—H M BeTRKME  WAEHBZEGRMEBEEEA

Biodentine® FE5EZE/D 12 nER JETRAZENR - HEEZLURRIKBZUME
EMRK

MBEEAZ (<1.5mm) SitREEREZEEHNRARN I T2RMRE -
Eidih : RERERERIATE

BEHSNFRMEEETE VPT Z2RARE , EREEEEREMEEFENL - 2R
onlay ~ overlay 5852 %% (cuspal coverage ) it - BA EEHBERIAKRNEAES
B - FE®ZIE B cuspal coverage - DIBRERBERHER -

EndoCem® MTA Premixed 2 4 £ 5 D #EYIREY - FMEBSRERANZA
wmER  BeERBMNEREZMER -

S5-1BEXRBEZRKRAEER

SMEBEBREEEE <2.5mm * £— marginal ridge 2R - EFURKREENS
ZE_ABE  ABEERBEFTEE (bruxism) 5 - BEERE onlay 5k full

2%

Al
i

48



@ E ﬁ'%ﬂ ‘ HEEARETTEGAR
@ % g IE_E_ BHASE+HET

49

crown Z cuspal coverage &t - A@HATl £ A indirect & AEEL lithium
disilicate (10 IPS e.max ) Z chairside CAD/CAM onlay iR 4-8 BASERK ; BIEH
BzBEEEAESLEERGTE DM RERERE -

5-2 i EMZERRER !

mE1E -3EH 6EFE 12BATEREZ—R ZEBEBFEHNEV4F - BRENH
EacEx - BEEMR (REHR) ~ RAKRE - MZ2EABZNRE - BERE - RREX
H(FEE) -

5-3®BAMERMEE .

POLEEZ - RRBEFEFE ZMIBSEIE - TARERE (dentin bridge ) Z#51b
B (BEEREAERZHE) - Kﬁk-ﬂ%‘Zﬁ"‘ BER  DIKERIEE/ BELD
{E ( pulp canal obliteration, PCO ) Z R 80k -

5-4 fif & HHER :

(1) lat& 48 /NI RLIBRAIRESY) ;

() MBARELIRMEE BN FE LSRR ;
B)EMAEBFEORBERE ;

4) IRRETERZLIE RS RLIIRE cuspal coverage B -

Bimh7N @ BtFIEERMEE

VPT ZRMOIEERMEBLEN M -—BaRANERZEHR a5 RRE - 1
et Emehl - BT TRIFERE  RRAZBHER - RIEM PCO HIBLENR
S IRIRIEE - S FARIRUL -

KRR =4  SJHZERAHEREAL -

6-1 RHXM - 3EAR :

ZIRRZEfERR - AR PR S BN E E(2] - Al BRI RO RIEE 2 T 32
HESURETE - URREBIESHR (NG EEREATE  SSWMERsR) -5
KBBRREE - RREARRHREEFEINoIZEFILI - ol ZEBEERERE ; I
REBERYRE  FTAZEZFMSEEY -

6-2 FHAKXM - 3E12 @R :

ZEREHMEHEAAREIME R ; LIRRRBEHEFNEEERETIEFNERES



2] 5 8

BUHAEHETHER

6-3 IR - 12 BR#E :

ZRERBEHELFTREBAEBERA ; BEPCOBIREE LG EE - RERIFFM
MIREGEIRRFIN ; EZZFRRWAIAFEIERITESNREBERER -

|E) IR Amai[26]15 L - BIFRIEME  WhHEMEEEAVNER="22k5  fORE
RARTRR ZEREIE - TERRKREMANEE 2B/ ER DR B L i ZBIFIR
g ER N R ZmEREZKE -

= FBIn=

(TR e

RIEO ZBBORRZ L - ERACEFBEENBECRENE - AL - WAEBRUR
B MZRERSAEEY  9AER o EM T BERAIRETB 2GR MERTHE
MEEZHERE - (NARBEBER - FRRER  KEMABRE FMREESHE - KK
PIBICHIEEH VPT EREIE - BBRBIKERZ " 8 NEFORKER,  &H
MR N ED e EAIERE  BERR - FHERTENG - LMZES EYMRBZEEY
T ENREORRENRS -

oy =0 B M i} 5 4 (K IR
IR IRIEERIR A OK Gold ZRE - BPUKESY (ErCr:YSGG laser ) BEKFH - H
MERETIEEBEBER  RERBERETINER  EEREHFBIOBIRERIE -

FiEESVREREndoCem® MTA Premixed - B A 1EE# B Grandio® SO &
Grandio® SO Heavy Flow £ &fifllg - Beautifil Flow Plus® X F03 - W & Hfc
Bioclear® e ETIE - IBOSEZW A HE -

50



@ E ﬁ'%ﬂ ‘ HEEARETTEGAR
@ % g IE_E_ BHASE+HET

51

TR 1& B 36 it

ERE AR ZNINASE - ARBTG5 M 2 415 AR B B A 2 12 Rk

- AAEBIB RS EEHRLEZEN - BHIRE BRERKEN - FIOSHERE - KUK
TRELRIXBABZELIRRFE

L\
R

LELTIT

I ~ 4558

EHEREZAE  CHBEEM "RARSESTE, N oRE  BEA—ERBEZ
B2 - BEEES MH;,JEFF/%E’\J%HJ%% » AU — B BGEIRIEIRSHER -
SCEITEN VPTH=KHE : SEAEEM FTHEREESR - BV RIa0BREPIER
SEHEY LEAGEHHEEREZEEMZRERNZENE ; B " NEIRRRER

RiinE  BERE  FTREEHILMNE  EOVREY  SREFERHH
Bl EBRABRALINEE ) B LAKBZ - EEZRERIEENTHRFEREL -

I—ERNZOEE  EREE—EEARFEHRERF/IRE - IJckk - JEHNE
HiE% LB ABRRL A ERKEREBREESR  UBEBRAEMREZTEA
FREMNG  MEME / IENKE / HMEAESAET BRI REYE - WHEFEEEE
BIREEBRESHBERERG - WL - VPTHRREABESEENNTENLARES
M2 HEHR  cIRmENSHORREZ E; BIEEERRM - WREERI ek
CERA - ER N —RBNLZKIE -

EMRER  KEUWEiEME (HCSC) BEEFELZEE - LLEndoCem® MTA
Premixed BRENIRESEME - ERREMBELEEK - BN (DMSO ) BEE 5
MEBEARME (Li.COs ) WaRET - REN4ES nEENREYER BAEE (X
0.17% ) S BE®RE (4 76.67 MPa ) E¥3BHM - HERERER | Bk R#A
HFRBFEEZE  TARERERANZATURZEFUREEERNMEZ RER - 2
im - BRI EndoCem® MTA Premixed IREIER R IN RN A B EEINER 2 E
ProRoot® MTA =t Biodentine® T2 %3 ; BREMLERE Camilleri 973 1815
18 - ik cement -~ radiopacifier » vehicle - additives @4 4B E AN E
(intracoronal / intraradicular / extraradicular ) ZZ{EEMH -

ARXFRMIZEB] - BN CHORREREM R RIENVERERE | 8 RISIRRE BB UR
B h - IR S SR £ RgeE - IKIEMREEBER T ENRE - EH EndoCem®
MTA Premixed el F BB = - WIIESHIEEUIJSERNTEE R - HRLIRRNE
Bt LA B e AR - AR RSN B BR AR IR (F IR IEAH B ENGR -



BUHAEHETHER

maEms - BENEBAEMAI - BURRK " H5EDE - BRERMF - @Ml - BEX
B~ REAEBHL , AERENIRIRAN - EEVEEMRISERE - BREZD RERE
DR EAUERBERRRERBIKE  TEABEIMNEMRIEBNAIRE M=
EndoCem® MTA Premixed S — MBI ZR1E - HEEERBRARTENEE - &
F[EFMEACHOUEHNRRARE -

FESEXR

1. American Association of Endodontists. Glossary of Endodontic Terms. 10th ed. Chicago: American
Association of Endodontists; 2020.

2. Ricucci D, Loghin S, Siqueira JF Jr. Correlation between clinical and histologic pulp diagnoses. J
Endod. 2014;40(12):1932-1939. doi:10.1016/j.joen.2014.08.010.

3. Giuroiu CL, Caruntu ID, Lozneanu L, Melian A, Vataman M, Andrian S. Dental pulp: correspondences
and contradictions between clinical and histological diagnosis. BioMed Res Int. 2015;2015:960321.
doi:10.1155/2015/960321.

4. Ather A, Patel B, Gelfond JAL, Ruparel NB. Outcome of pulpotomy in permanent teeth with irreversible
pulpitis: a systematic review and meta-analysis. Sci Rep. 2022;12(1):19664. doi:10.1038/s41598-022-
20918-w.

5. Kahler B, Taha NA, Lu J, Saoud TM. Vital pulp therapy for permanent teeth with diagnosis of
irreversible pulpitis: biological basis and outcome. Aust Dent J. 2023;68(Suppl 1):S110-S122.
doi:10.1111/adj.12997.

6. laculli F, Rodriguez-Lozano FJ, Brisefio-Marroquin B, Wolf TG, Spagnuolo G, Rengo S. Vital pulp
therapy of permanent teeth with reversible or irreversible pulpitis: an overview of the literature. J Clin
Med. 2022;11(14):4016. doi:10.3390/jcm11144016.

7. Awawdeh L, Al-Qudah A, Hamouri H, Chakra RJ. Outcomes of vital pulp therapy using mineral trioxide
aggregate or Biodentine: a prospective randomized clinical trial. J Endod. 2018;44(11):1603-1609.
doi:10.1016/j.joen.2018.08.004.

8. Cushley S, Duncan HF, Lappin MJ, Tomson PL, Lundy FT, Cooper P, et al. Pulpotomy for mature
carious teeth with symptoms of irreversible pulpitis: a systematic review. J Dent. 2019;88:103158.
doi:10.1016/j.jdent.2019.06.005.

9. Wolters WJ, Duncan HF, Tomson PL, Karim IE, McKenna G, Dorri M, et al. Minimally invasive
endodontics: a new diagnostic system for assessing pulpitis and subsequent treatment needs. Int
Endod J. 2017;50(9):825-829. doi:10.1111/iej.12793.

10. Coll JA, Dhar V, Guelmann M, Crystal YO, Chen C-Y, Marghalani AA, et al. Vital pulp therapy in
permanent teeth: a systematic review and meta-analyses. Pediatr Dent. 2025;47(3):137-150.

11. Asgary S, Roghanizadeh L, Eghbal MJ, Akbarzadeh Baghban A, Aminoshariae A, Nosrat A.
Outcomes and predictive factors of vital pulp therapy in a large-scale retrospective cohort study over
10 years. Sci Rep. 2024;14(1):2063. doi:10.1038/s41598-024-52654-8.

12. Matoug-Elwerfelli M, EISheshtawy AS, Duggal M, Tong HJ, Nazzal H. Vital pulp treatment for
traumatized permanent teeth: a systematic review. Int Endod J. 2022;55(6):613-629.
doi:10.1111/iej.13741.

52



@) ExX ﬁ'%ﬂ ‘ HEEARETTEGAR
\OJ % g IE_E_ BHASE+HET

53

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ricucci D, Siqueira JF Jr, LiY, Tay FR. Vital pulp therapy: histopathology and histobacteriology-
based guidelines to treat teeth with deep caries and pulp exposure. J Dent. 2019;86:41-52.
doi:10.1016/j.jdent.2019.05.022.

Mente J, Hufnagel S, Leo M, et al. Treatment outcome of mineral trioxide aggregate or calcium
hydroxide direct pulp capping: long-term results. J Endod. 2014;40(11):1746-1751.
doi:10.1016/j.joen.2014.07.019.

Kundzina R, Stangvaltaite L, Eriksen HM, Kerosuo E. Capping carious exposures in adults: a
randomized controlled trial investigating mineral trioxide aggregate versus calcium hydroxide. Int
Endod J. 2017;50(10):924-932. doi:10.1111/iej.12719.

Harms CS, Schéfer E, Dammaschke T. Clinical evaluation of direct pulp capping using a calcium
silicate cement: treatment outcomes over an average period of 2.3 years. Clin Oral Investig.
2019;23(9):3491-3499. doi:10.1007/s00784-018-2767-5.

Mohammadi Z. Sodium hypochlorite in endodontics: an update review. Int Dent J. 2008;58(6):329-
341. doi:10.1111/.1875-595X.2008.tb00354 .x.

Hargreaves KM, Berman LH, Rotstein |, editors. Cohen's Pathways of the Pulp. 12th ed. St Louis:
Elsevier; 2020.

U.S. Food and Drug Administration. 510(k) Premarket Notification K213757: Endocem MTA
Premixed Regular. Silver Spring (MD): FDA; 2023 Feb 14.

Maruchi. EndoCem MTA Premixed Regular: Product Overview. Rev. 2. Gyeongju: Maruchi;
[manufacturer technical document].

US Patent Application Publication US20190321267A1. Composition for single-paste type hydraulic
endodontic filling material comprising dimethyl sulfoxide. Published 2019 Oct 24. Korean priority
application 10-2016-0155276, filed 2016 Nov 21.

Jang Y, KimY, Lee J, Kim J, Lee J, Han MR, et al. Evaluation of setting time, solubility, and
compressive strength of four calcium silicate-based cements. J Korean Acad Pediatr Dent.
2023;50(2):217-228. doi:10.5933/JKAPD.2023.50.2.217.

Camilleri J. An updated classification of hydraulic cements used in dentistry. Int Endod J. 2026
May 10. Online ahead of print. doi:10.1111/iej.70180.

Silva EJNL, Pinto KP, Belladonna FG, Ferreira CMA, Versiani MA, De-Deus G. Success rate of
permanent teeth pulpotomy using bioactive materials: a systematic review and meta-analysis of
randomized clinical trials. Int Endod J. 2023;56(9):1024-1041. doi:10.1111/iej.13939.

Komora P, Vamos O, Gede N, Hegyi P, Kelemen K, Galvacs A, et al. Comparison of bioactive
material failure rates in vital pulp treatment of permanent matured teeth: a systematic review and
network meta-analysis. Sci Rep. 2024;14(1):18840. doi:10.1038/s41598-024-69367-7.

Duncan HF. Present status and future directions: vital pulp treatment and pulp preservation
strategies. Int Endod J. 2022;55(Suppl 3):497-511. doi:10.1111/iej.13688.

£



