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STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5
Vascular effect Noffew changes Some vasodilation Vasodilation Vasodilation hcpseprink
Neural changes No/few changes Little sprouting Sprouting Extensive sprouting s"“.el"sl i;&:prouting
Extensive with
Immune cell infiltration No/few changes Some Some More odomea formation
istology No Changes Early signs of % 3 2 Abscess formation Zone of necrosis
H Some dentin sclerosis| reparative dentin Reparative o Reparative dentin Reparative dentin
Symptom free Symptom free Symptom free Symptom free
Symptoms Symptom free Sensitivity to hot/cold| Sensitivity to hot/cold | Sensitivity to hot/cold Sensitivity to hot/cold
Hypersensisitive Hypersensisitive Hypersensisitive Hypersensisitive
Tender to percussion Acute pain Acute pain
Tender to percussion Tender to percussion
Swelling
Ip diagnosis Normal Reversible pulpitis Reversible pulpitis Irreversible pulpitis (partial to complete)
Normal
Normal Normal x A o
Periapical diagnosis Normal Normal Apical periodontitis Apical periodontitis (Aatzuctael’m;mus
Remineralization or Remineralization or
Treatment caries removal and caries removal and Caries removal and Endodontic therapy Endodontic therapy

restoration

restoration

restoration




Intense stimulus

i \}
Mild Si'mUIUS Rapid/Intense inflammation
T— , \}
Low-grade inflammation | L Stem/Progenitor cell recruitment
M penine’ +  Reparaive Y
Odontoblast secretory activity —{eliH Odontoblast-llki cell differentiation
Tertiary dentine formation T P Odontoblast secretory activity
Mid (& 1 4
smite | Odontoblast £ Stem/Progenior 1o Tertiary dentine formation
REACTIONARY . REPARATIVE
DENTINOGENESIS : DENTINOGENESIS
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Mat mé rang '

tét gay
Viém tay

khang hoi phuc
Ti & that bai e
Pau sau noi o
nha i




dac hiéu tai giao dién voi vat lieu
giup tao cau noi gitba MmO va vat lieu

J.ro
P
J'J-
°, rJ
2o °
° 4
r 7
J
J. °,
r
r J
J_’-
rl.:.
o o
. fJ J.ror fJ J
dojor o do, 0r
°r J P J
J ., J.
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Calcium Hydroxyde

* Puwoc gidi thiéu vao 1920s boi
Hermann

« Vat lieu khoang hoa va khang
khuan hiéu qua

e La “chudn vang” dé so sanh va
danh gia voi vat lieu moi
(Goldberg et al, 2008)

‘‘‘‘‘‘‘‘

Calcium Hydroxide



Pac tinh

Kich thich s khoang hoa

« Khoi mao qua trinh stra chira mé rang

Tao cau nga slra chira

« Khi tiép xuc trye tiép tly séng

Diét khuan, Khang viém
* pH kiém
« Chi c6 kha nang diét khuan trén bé mat tay (Cox et al, 1982)

Hoa tan cac chat hoai tir




1 khoéang héa Di chuyén cua céac té bao Trung hoa pH aXi:f ctia viém .
tién than doc theo Khang khuan Tac? mol
1 ndng do Ca++va gradient nong d6 Ca*+ Bién tinh che :;‘lfr(g:lgg I%I;I:m
pyrophosphatase I cytokine tién viém
phu thFéc Ca+t t
| tinh thim cua | Cat+ Ca(o H)2
mao mach— |
tiét huyét thanh
noi bao Hoai tu:
dong mau
Hoa tan
ECI\/I nga
1 tong hop 1 Tong hop il 1 Tong hop 1 hoat dong
fibronectine BMP2, OPN . _ phong thich BMP2poathea ciia ALP
Lang dong fibronectine c4c NCPs TGE |

\
l 1
1 Nong d6 cac phan tir c6 hoat tinh sinh hoc trong méi truong tai chd

l

Huy tu, di chuyén, tang sinh, biét hoa té bao cua céac té bao tiét

l

TAO NGA THU BA

(Tran Xuén Vinh, 2013)



U'ng dung
» Che tuy gian tiép
» Che tay truc tiép

> Lay thy budng
» Tram |ot

> Diéu tri 6ng tdy nhiém tring va sang thwong
guanh chop

» Diéu tri rang chwa dong chop

» Phong ngtra tiéu chan rang (ndi va ngoai tiéu)

> Vat liéu tram bit ong tay




Calcium Hydroxyde

Tinh chat sat khuan
Kha ndng cam mau
Hoat dong tao nga
Gia thanh thap

.

Khdng bam dinh vao moé rang

Hoa tan theo thoi gian => tao vi ké
Cau nga c6 cau triac réng => sy
xam nhap vi khuan

Chi c6 hiéu qua doi v&i trwong
hop sang thuwong 16 tay nho, tuy
viém hoi phuc

77\



MTA (Mineral TrioxideAgregate)

Chiét xuat cia xi mang Portland xay/
dwng

Céng bd 1an dau vao 1993, dai hoc
Loma Linda

Puwoc cap phép b&i FDA 1998

Co hoat tinh sinh hoc « bioactive »: stra
chira mo rang va lanh thwong xwong

.




v’ C6 thé dbng crng trong mdi trwdrng am

v Thoi gian déng cirng lau (2h45’), kéo dai

v D6 hoa tan thap/ khéng hoa tan

v D6 bén nén kém

v D6 pH cao => khang khuan, khang nam

v Tinh bam dinh vao mé rang cao

v D6 khit sat cao hon amalgam/GIC

v’ Kich thich tang sinh biét hoa tb tay, tb day chang
nha chu, nguyén bao xwong



Uu diem vwot troi so véi Calcium Hydroxyde
Kich thich tao

e Tilé cao hon

nga stra chira va y N\ A
99 5% « Chat lwgng cau nga tot hon

cau nga

SIEERe[FEREs-8 « Nhanh va cao hon Dycal

€\l ele e o it viém, sung huyét, hoai tor

viém nhe tuy hon

Ti Ié thanh cbéng

cao vé mat lam
sang




Patel & Cohenca, 2006

Fig. 2. Disinfecti f s site by rinsi ith 5.25%
Fig. 1. Pulp exposure presenting with moderate bleeding. soliifm h:;:):]il:)orieo SRPOSIITS s By HHShE. ol

Bn ni¥, 9 tudi, chwa c6 con dau ty phat,
nhay cam v&i lanh va dé ngot, dau khu tri
Test dién (+)

XQ: 16 sau sat tiy & R34, 16 chop mé, chwa
c6 sang thwong quanh chop

Fig. 3. Immediate postoperative periapical radiograph showing
pulp capping with MTA, cotton and temporary filling material.



Fig. 4. Verification of the setting of MTA at 48 h.

Fig. 6. Follow-up periapical radiograph at 4 months presenting Fig. 7. Follow-up periapical radiograph at 11 months showing
with continued root development. maturogenesis of the root.

Fig. 5. Final coronal restoration with composite.



Ung dung MTA

L4

Tram vung Trém bit chép Tao nutchandé Tram ngugc
tiéu chan rang tay chop tay trong phau thuat




Han ché

“* Thoi gian dong lau (2h45)

“*Kho thao tac

% Dac tinh co hoc thap

“*Nguy co bi xoi mon trong moi trieong
qua am

% Can quang kém

<+ Nguy co lam déi mau rang

“ Gla thanh cao









W. Chinadet et al, 2019

9 +

N Test dién (+)
Test lanh:
dau kéo dai
>10s

Viém tay khéng hoéi phuc,
sang thwong quanh chop




Phuc hoi bang
Composite

Bang, tram tam
bang biodentine

Lam sach mo tay,
cam mau




| |
Sousntine
Sel 6 théng

Sy hinh
thanh cau
nga va lanh
thwong vung
guanh chop




Tom lai

Vat liéu Calcium Silicate:
Sau nga ring s dan dinh tét
vemuy 1t t20 Vi k€
Thiing san . khéng khuén
- * Kkich thich lanh
" onaiNat thwong nhanh
Chép ring

Phau thuat cat chép




+Bai gidng “Vat lieu hoat tinh sinh  hoc™ - TS.Tran Xuadn Vinh
+https://pocketdentistry.com/management-of-the-vital-pulp-and-of-immature-teeth-2/
+Maturogenesis of a cariously exposed immature permanent tooth using MTA for direct pulp
capping: a case report - Dental Traumatology 2006;
+"Biodentine™ Partial Pulpotomy of a Young Permanent Molar with Signs and Symptoms
Indicative of Irreversible Pulpitis and Periapical Lesion: A Case Report of a Five-Year
Follow-Up", Case Reports in Dentistry, vol. 2019



Xin cam o'n
da theo doi
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