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PATHOBIOLOGY OF THE DENTAL DENTAL PULP
IN OPERATIVE PROCEDURES

83 /Louis M. Lin, BDs, DMD, phD.

he dental pulp includes not only the loose connective tissue encased in the rigid

dentinal wall but also the part of dentin occupied by the odontoblast processes.
Dentin and pulp are embryologically, histologically, and functionally the same
tissue. Therefore, they should be considered together as dentin-pulp complex(Ten
Cate. 1980). The dental pulp consists of cells, ground substance,fibers, blood
vessels, and nerves. The dental pulp is capable of performing many specific
funcitions, such as formation of primary dentin, production of secondary and
reparative dentin in response to external irritations, supply of nutrients to the
dentin, and perception of external stimuli as a defense mechanism. Accordingly,the
dental pulp should be regarded as an organ when we consider its response to dental
procedures.

Pathobiology of the dental pulp in response to dental procedures can not be
complete without thorough understanding of histology and physiology of the
dentin.Dentin is a mineralized connective tissue, composed of collagen matrix and
hydroxyapatite cystals. In human teeth, there are about 30,000 to 35,000 tublules
per mm2 in the middle of the dentin. The dentinal tubules run from the
dentinoenameland cementodentinal junction in a slightly curved fashion into the pulp
cavity.The diameter of the dentinal tubules is about 3 um near the pulp-predentin
junction and 1 um near the dentinoenamel Jjunction. The dentinal tubules contain
either odontoblast processes and/or tissue fluid. The odontoblast process extends
from the cell body located in the pulp near the predentin into the dentinal tubule
in the inner half or the inner third of the dentin (Thomas, 1979). Thereby, the -
dentin is porous and permeable to bacteria, bacterial toxins and their harmful
metabolic byproducts, and chemical irritants from the cavity liners and bases, and
filling materials (Lin and Langeland, 1988).

Some commonly used operative procedures, such as cavity or full crown
preparation may endanger the health of the tooth more than do the disease processes
that they are intended to correct (Seltzer and Bender, 1990). For example, caries,
in many instances, is much less harmful than the operative procedure used to treat
it.Consequently, the following precautions should be taken to prevent pulp injury in
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operative procedures: 1. depth, width, and extension of cavity and crown
preparation, 2. heat damage during cavity preparation, 3. toxicity of cavity liners
and bases, and filling matrials, 4. smear layer, and 5. microliakage(Seltzer and
Bender, 1990; Ingle and Bakland, 1994).

Cavity and crown preparations

In most instances, operative procedures are performed on carious teeth with
preexisting pulp pathology (Lin and Langeland, 1981; Langeland, 1987), therefore
these procedures can cause a cumulative effect and further Jjeopardize the health of
the pulp. Cavity and crown preparations involve the exposure of dentinal tubules,
cutting of odontoblast processes, and generation of heat, desiccation and pressure.
The degree of pulp reaction is proportionately increased in direct relation to the
depth and the extensiveness of cavity or crown preparation (Seltzer and Bender,
1990). The deeper the dentin is cut, the more severely the odontoblast are damaged.
Similarly, the more extensive the tooth is prepared, the larger the munber of
dentinal tubules are exposed. The thickness of remaining dentin and the number of
exposed dentinal tubules per unit are important factors of dentin permeability
(Pashley, 1985). Of particular importance in operative procedures is the efficacy of
water coolant. If the water coolant does not reach the interface between the cutting
instrument and the tooth surface in cavity and crown preparations, a surface dentin
burn Tesion will occur. The odontoblasts will be damaged and their disjntegration
products, such as prostaglandins Teukotrienes,and lysosomal enzymes will cause an
inflammatory response in the pulp in the area where the cut dentinal tubules
terminate. In addition, nociceptive nerve fibers may be stimulated to release
neuropeptides, such as substance P and calcitonin gene-related peptide to cause a
neurogenic inflammation (Kim, 1990). A1l these pathologic changes will eventually
lead to an increased intrapulpal pressure which is detrimental to the health of the
pulp. (Kim, 1985, 1990). Pohto and Scheinin (1958) showed if pulp temperature was
raised above 46°C, irreversible changes, such as stasis and thrombosis could. occur
in the pulp. It must be emphasized that clinical symptoms, such as panin alone can
not be used to diagnose reversible or irreversible pulp injury because there 1is a
poor correlation between clinical symptoms and diagnostic data and actual
histopathology of the pulp(Seltzer et al. 1963; Lundy and Stanley, 1969). A pulp can
become completely necrotic without clinical symptom. A pulp Kkilled by iatrogenic
operative procedures can also remain inside the tooth for a long period of time
without development of a periapical lesion as long as the pulp is not infected
(Kakehashi et al., 1965;Moller et al., 1981). An important word about endodontic
periapical lesions which have caused a tremendous confusion in dentistry. Lin et al.
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(1991, 1996, 1997)have pointed out that most endodontic periapical lesions are not
of infectious but of inflammatory origin. Therefore, conventional root canal therapy
alone is able to resolve most endodontic periapical lesions. Cyr et al.(1985)
reported that previous restorative treatment was the major etiologic factor leading
to root canal therapy. Accordingly, a dentist must try to minimize the pulp injury
caused by operative procedures. Otherwise, even using the filling material whichis
totally biocompatible, the pulp is not able to survive the iacrogenic injury.

Cavity liners and bases, andfilling materials:

Cavity liners are used to reduce the sensivity of freshly cut dentin and to
protect the pulp from injurious effects of filling materials, particularly composite
resins, silicate, and zinc phosphate cement (Eames et al., 1979). However, studies
have showed that cavity liners may reduce, but do not completely protect thd pulp
from the toxic effects of the restorative materials and bacteria penetrating around
the filling materials (Brannstrom and Nordenvall, 1978). Conequently, their use can
not be recommended routinely as a preventive measure. The most commonly used bases
or cements are zinc oxide—eugenol, zinc phosphate cement, calcium hydroxide,
polycarboxylates, and glass ionomer cements. They are used to insulate the pulp from
thermal diffusion through metalic restorations and from the irritating action of
chemical constituents of various restorative materials, and to provide resistance to
occlusal forces. These cements usually do not cause persistent pulp irritation
(Seltzer and Bender, 1990). However, they may be washed out by oralfluid due to
microleakage of filling materials. Most permanent filling materials such as
composite resins, amalgams, and glass ionomer cenents, exhibit varying degrees of
microliakage caused by shrinkage stresses (Going, 1972;). In order to overcome these
problems, dentin bonding systems were developed to solve microleakage and/or
retention of filling materials. Ideally, a dentin bonding agent should possess the
following properties: 1.chemically and/or physically bond to the enamel,dentin, and
cementurm; 2.completely seal off the dentinal tubules to prevent invasion of
chemical or bacterial toxins and bacteria; 3.be insolube in oral and dentinal fluid
to allow for later microleakage; 4.adhere to filling materials placed against it;
and 5.be biocompatible (Ingle and Bakland, 1994). Unfortunately,most dentin bonding
agents do not meet all criteria listed above (Chohayeb and Rubb, 1988). To achieve
true dentin adherence with a dentin bonding agent, the smear layer must be removed
to allow for a physical entanglement between the resin and the collagen fibers of
the dentin matrix — a hybrid layer, and for penetration of resin into the dentinal
tubules to Tlock mechanically (Nakabayashi, 1989).Removal of smear Tlayer greatly
increases dentin permeability and wetness because dentinal tubules are open up
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(Pashley, 1990). If the dentin surfaces of a cavity are completely covered by dentin
bonding agent, and the hybrid layer of dentin andresin will last forever, then the
problem of microleakage would be solved and the pulp would be everlastingly
protected from external irritations (Leinfelder, 1993).In deep cavity preparations,
a layer of calcium hydroxide is usually recommended as a base before application of
dentin bonding agents. The mechanism by which the calcium hydroxide induces
reparative dentin or dentinal bridge formation is not fully understood. It probably
involves a very complicated events of molecular biology, such as signal
transduction, activation of protein kinase, phosphorylation of key regulatory
proteins, and synthesis of DNA and proteins. When compared to other cements, such as
zinx oxide-eugenol, zinc phosphate, and glass ionomer,calcium hydroxide has been
shown to stimulate formation of reparative dentin or dentinal pridge more
predictably (Lin et al., 1986). The Japanese investigators found that the effects of
dentin bonding agents on the pulp were less harmful than the classic cements (Yamani
et al., 1986), and the dentin bonding agent, 4-META/MMA-TTB (Metafil, Amalgambond, C
& B Metabond) seemed to be able to completely sealthe dentin surfce (Nakabayashi,
1989). There are so many dentin bonding systems on the market. It is important for
dentists to be familiar with the literature, and not to be hooked simply by
commercial claims of the manufacturers. It appears that the pulp, if not severely
inflamed, is able to sustain chemical irritations of dentin bonding agents and
filling materials as long as microleakage and bacterial contamination are prevented
(Cox et al., 1985, 1987). Again, pain alone should not be used as indication of pulp
damage. In conclusion, the keys to success in operative procedures are: 1.to
minimize the pulp injury incurred by operative procedures; 2.to control caries; 3.to
prevent microleakage, and 4.to usebiocompatible bases and filling materials (1in and
Langeland, 1988).
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R 7320 - 3 L AT - B T S Es I &
X e Fr e SR MR 1R DL B o

BRE 750K -

Rl Endosonic file TEIRE A FETHIR

Crown Down/5;% 5B F :

B U ARE AR FARLDBE ) A AR
R B AR EV N Z Tong shank round
burF SRR L 77 [ 2 ) B 18 he s - £
WERZEFLIRRZH - FHETL1-2mal 78 DL
X R R TT M E R BRERA 2R GIRE

— ~ Silver Points & separated Instrument :
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1.silver points:

@ A Endosonic vibrationf#
cement ¥&@) » B special pliers %
ZH sl file bypassedi&iy H -

2.separated Instrument :

Al % H  file bypass B &
Endosonic vibrationzkKzZH » skl X
files#iif bronken instrumentfiiiti - (H
G filer ez fL o LI ATEH
Masseran Kittrepan bur & extract #%
HRABAL L HEEiR % ey - BRR
Ll Endosoniczf# A B4 A 3 -

Endosonic Devices:

(L)EABR : AR silver point,
pastes,cement, seperated instrument,
postiE ©

()R N2 « AT AIRIVIRE KA
bypassiUt & - B[R E 5 U -

=~ Gutta-Percha:

GPHIRE B LUT 3648 V7% -

(L)H%A 7 7% + A1GG—drill, pesso-—
reamer % o

(2) IERiZ: « heat carries JIEABGAE
Glass bead MZAZ file AIAKERR
GP &

(3)solvent : A A v 5 fv i A 2F i iz
K FHRE : Bkl paper point, smooth
broachi} solvent & A °

1.Poorly Condensed GP:

SeHl file bypass GP % - FFI| FHEL
KERHT H-file /INO3IEREEHDEE F A

30 KB F228] 71998 &

GP > 1§ ¥Ry GP cone BE file 4 - (H
FOMRIRRTTMMEE )] » LRI old
GP HE H #RZR 41 -

2.0verextended GP:

[ L > {H:8% G P 5 71 MR FLES -
MRS e I o RE REE > overit iR
figspd - [RIER retention TEEGE
one cone filling e & IR%E EfEEITE »
RE 7 s N B K -

3.Well-Condensed GP:

(L)EA GG drill or peeso reamer
1@ hEiE G GP I - DU/ IR 5877 )
) EZEREIRSS 2 ~ 4mm E o BE (EE
Fhor1/3 LLERIERGY - PGS Bhas i &
EragirE - {HZ > BEARIERERE BT
HR > S ELE BOR KRR ERA [ - 18 38T H
5 HF e IR BRFANEEZE L
BRI REME ©

() FEFIH solvent ZER IR 8l il
it 2 ARE

GP AV A Chloroform ~ Halothane,
Eucalyptol, Orange 0il, ZOE solvent
% > Hir Chloroform B MEBEG &
g MEEH R A BUE M » R A
B - MK ARRATES LV E 2
Chloro formEARE (A [ > FIF file /b
LRI AR FENARLE 77 MR J 1Ak fsbReP - ELIE
W solvent WYMEHIRF » &R A B A%
{EZ IR A -

SolventBIfE A7 2% -

(WHFEARPEIEZMRERO - ER



N

TERE 22363 BEER 8

()TRE EHEZEME -

(3R A & FLLArubber damz {F {#
5 o

(OHIREWERILL file ALUERSL
JIETHR - RIREFEBMNE— L&
solvent °

(5)apical accessH fileHH AKHREN/\
BIRTE ARSC 77 FH 11 7% Biesdt RGP -

BIE SR

(LR AL 2277 e ZBRP 17300
HIER 173

() TEZEGPIF F—BREETZIE 2121
ReF T —ERGP -

(3)EZFIFEBEWORKING Tength 2-4mm
I - AR/ NR AU i Te( 15#or2 0 Bid &1k
BTG — RGP EAF » 1R {FHEE
HEE B AGCPHEH FRL FLIT -

AT BEEIRER BT G EE IR
EIALHIE IEFETE - 2R % oF B&Af ATl
W o TE BLER (ki vk 238 » LR AR EE#T
BTN AR
— > IREMROMNENEE :

3z K2l A(Location & Penetration)

A5 oF B e IRz 1% - FA 18 S F 1 UIHIFR
BH LT 2 F AER - BLlairi€x o
I IRF I JE e TERE R SR 24 T E B - LLEhH

AIFIIA explorer HIEFH H2: 2@ » B
BIRERH R TE - 158 (A2 A No.8 or
No.10 .2 file EURERI O > HAFFE AR
& AAIFA No.6 1y file: (HRE XK
MR Z B - 3 B E RE & 5 LER
FEWEENE > No.6 B file®r & dhig tEIE
— ~ Z5BI5LIRE (Negotiation the
Calcified Canal)

DiESE iz No.8 file USRI
R ZEF] F rubber stop f#E file
FREMhav7Tm - AERA NaocL ik
LLEBR WS A2 BHEE (FA - & A BRRTEC
“iE A AR (4] REDTA~ Rc—Prep
F) HFEREGX R (file BT 1-
2romid —5R XOt A ) AR R ZFFLAIE & -
F probing K “stem winding” FYEH{E
B 18th#E 3 - EE A FIH Endosonic
instrument {5 {5 AR HOUR B HE 58 2K B VA
ey - B E /L > e A R
Endosonic file {£R&L77mATS) =Lk
RABRE I AL » I [FIF 6 LLF IRF 4
PR EE B BE S — D AR - ATENF NaOCL

HIFEERIREER > file® RE SHEIR

ACHIHREE AR > 1Sk uREr i S B8 TEE A

RE - W BAEEEEA -
Rc—Prepfli {7 /& : Carbowax Base:75%
EDTA :15%

Urea Peroxide:10%
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F
EA3 4%

m \/
= 11t o

ERHRAL T A E - A LA e E
REA T BRIG GRS AE -
it > RNETERHHRE RIFAIER c-Prep ©

(ER—ERERBMEMN  RBEMRK
WA XOth E R B EIRE R BT
1£ » BXGEAT £ » &RAF AR A% =2
HeERE BRES - )

BN 3 B AT ROAR B TR K R
T LA ST AR VG A e T RATRIIRE 7T
o R EERIRRTFIMELER 26 KT
2 o 18 e EEAE A9E 1 - B BT EYIAY
Bk EECHCREER » HRFE
T ANE VIR NCE Bl & A it O Bed32 tli

A RERL THHY - thMEF IR ILAC & A REAG A 5
PREAT 2R - FERIBEIREGENE - B
MR microscope & 2%z fifiBh AR
B EITRE » A KR — I iRk D7y
YFFT I e

(EERIT )

M

HEBERT BRAER

cHABIRE BHEHKAZENLE EHE
HBASBRENERHAREIEEA
HERAFHAZEIMARTLE €2
HERHASHFLZEES
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B B

ZEINo.1 g
EE=FIHENO1
{E A AZEAMAYSHE
PO 2R

XE /Ga
R EAYEEEE |

A\Y---J

1. "S—i21 ” (#xB205*1 )
- Eﬁﬁ Bl *35 SiZEFE *1 B

ProMix“"

\malgamator

& HERSIEE 0 BT
?xﬂ? ' REREAT
B et
0 A K& Capsule 258
W & x2MEERE  BRT
- 5E
@ BERS ) BIRE

B Pro-Mix 2R » (2R 45 ®

& Valiant Ph.D. EE$750'8 % 20E
([ #% P K 4)
R KIE I MK X

FEFEEAER

g BHRS !

* TEL:02-2788-5088
080-251277

@ Aquasil ™ soft Putty
® Aquasil ™ Low Viscosity

What is the Aqu‘asilm “QHS" (Quadrafunctional Hydrophilic Siloxane)

QHS ' RURZEMERSZYARISIA
ho LB M X KIRIDEY 0 Rt TSNS
Polyether Z5R-k¥k % » ATIE
SERAGHIRIET 0 QHS ARt K B
TixsmE (Surface Detail) $BIE—
f% VPS PRARELER |
(Qus : ER sk )

P85 & (HS=Pol yether+VPS(A-Silicone)

* B Aquasil Putty % 1 $27
Aquasil Lv % 3 %8

1 RIS  FFAERIISEA(R % 1 0 % 1)
2. Aquasil Lv * 1

BOUMEEERESNEEIE !
({2 4000~5000 7T)

n

SPECTRUM

Curing Lite

NIRRT — KA

R SRR & BRI 7

AR AR - Bk

| EETEE MR
. NOW }E{ﬂ:ﬁx .........

“Emﬁ‘mmz”

(FEIRRRBISRAE » STPTHT )
NTS$ 4000 ~ 5000 5T

(RHHAEAE) (FHRISERR)




2= MTC SiEFi

ERESY SRR - M F 30 5 |
THE-RFHe—F¥ESE
MLER BRI - EHELRE - N EER 11

m=Sam=BX

WOt — SRR BT — —
RN R &

m‘%%

ERRET T

‘/-'))}L"“

SF-7807 ki T g SM-7807 (&8t
JILAPSE i e
ﬁﬂ ﬁgfg/_'l‘—k- 3 r:—‘/ :
360° fiEiE »'ij)é stz 360° fell [

1. BrREWHEE —RIDRE R BBt - B AR/ IMETRISIU T » AES IS 3 Beburft
YEST -

2. High Speed % 420,000 ##3E -

3. EITREUE  [AIREE A standard Bz mini bur ( ANZE B B TE )

4. Bearing f&[&E—4F -

RN REE

1. Air Seal : FIFHZRHEEERSPrES
Ph Lk 52435 AH4EE -

2. "O” Ring Seal : fIBOBIEHEE -
A JUPS AL S Ze 4 A HLEE -

Arr Seal

O Ring Seal

BREFHES - 2 s BB BETRIER
MREMAZ AR EEEE - EXRVGER - 828
BERMAZ 8 BE » THMFLESR
g8

SEWERIE: ZBEMEARNS
wAE TR A B = 229 3% 5F
TEL * (02)2250-3583,2250-6509



EYHED @4 SRR AR

[#TECTS ] EERFEBRRRAE

, FEM

lAkE - FFERALES - I

KR - OR - FERS
- FiRFLB

it

BYEELRZEURGERR 529t @
1 =t (s
= 58

Rl = A3

mual {S7ERAR (cP) S 5620110455258 @

ErE™ LeaFE 63
~ _=%3h
P I J

EREESBEOREERS 52+
N mb:t ” *
5 i <2

RI=Fa

EHELREOREERS 529 @ﬁ 2 ;

SHE FEETAEF DR RS ENEE » BT - REWERS !

LAC I B 5t Bl % 5 KR 2\ v “ Hk7 03-4936745 47R04-2613385 = H5F 04-2335269
fE = ST AE R — e 1~ 75oF BEERBR | 510047087430 HB060-610352 & F06-2227625

L:02-5318119- FAX:02-5361207 Bt 07-7635561 7 08-7961839 {ti% 038-350659 E & 039-519551



it

NI

fey s 4 il LY 102 EC

B/ HRERSE

B \+/"%E11A30H » 58— 48
—iif » KRR - BAM—BFREZ L
BXE 15A > B L 9:00 ft=RAEEH
2 THERHEHZRBEMERMLITEZA
HBREEHR - BRI X W ILAKZ g+
il > EHHBRE B EEAERBMEZH
AW > thE]E SR LAE ELEE LA JRELS
& —RIFRITIZ > BEE MR T IIRER
AR NGE 1> AE— #5518 > (HIE R Bith 52

TFE 2B A BIBTEERR ~ Bl > Z— Bkl
THEZK ©

36 AR F 228,198 &

(EE—PBEER )

EERBEMERDE - AERZ AR
Bx SR viiE - ISR - FE L
K (Wildgreen)FRE LIRS - KEBTE - 2|
A B E R BRIR - Za A ARRILE
E i A E R B EAL KRR - TTE
— GBI - EEURIE - (LB HE - IR
i KRR F - IR - AR TED
L B RGE - FERENER - LR
TR FREmR !

AT 2RE NGNS - R T IR SRR - SR



HABEE !

CEEZPESER)

HH &R /2 LA U AEFRERILTT
MIEBILERE T » EATRIAH
ARATIERATARE » ZREFER
WiWORBEEE (A - LB T il BT -
HRETYE 1 0 BRAE HEER - 5 R i L BE
B > WIAETF RN A SFEERIR - Al
B EIR - 4B AR b KIE > BEiEF
W - FARERERE > BEARAE AT&RET
A 0 R Ui ERE - 1L FRIER 2
b im - BIEER B HITKER > B HEEERE -
T KRR -

CEE=PEER)

12:30PM » & LR B & - FALA & ]
MR SBABIHE - BEE AR - BEERAN
e TR et - R B ~ B S ARRE - IRE T
R1E » W HaAs! 40 AR Bs AR > 7ESE #K
REEEAET / URRBEEER - IE
BHEREE - (T ME > TEAHEE A -
2R Ee g% - gh R B s E] - IS E
WHRE] > EIRIF R4 o (ERAOIT
57 BEFEIE - &&— L X —l o &5
REIXPED » FIATHAELT &> AEE
SEARIL > TE RIS B IRE A o #1573 §E
BRRME  IRIF RS 8 —BEAT
> B—EEIE » FFEER =85 K
BREUART !

(5570 PEES )

FIEE (ITE » RAEERR - EWE
o ISR HETEE BATCIE ) &

[<4= HE t/= 1
VN 81 IS 303

BRZ - ENRER > FHEGES) - IRFTTER
¥ E o BERBNIEEEE  WEBEFFIZM
RIS - BERCR » (HRE LIER AN NEE
EEGE o T AR 2% » IEX B
MEZ% > RBAEME > B8E KT S

Bh E AR -—H B > SRENREEZE » 2
BARGRE ROt TR - #EE AR - BB ETE -
3:30PM ARFAER b 40 1L THRS - #1560
AR e

CEERPEER)

—EERE T FZARER 2= -
EIFZLLR T ILEEZARIR » Bl I — = @ik m
R RBE TE1% > A G AN BA 2 1R FT 1738
£ BEIRE » EEE - T HEIEFEMRE -
A Rz JURY I » M 2 > BE L BERAZK
ART o O ERIRIEC o MR RS —RE A
Bk HTSE MBS R A2 3% » LB T » BR—
B S B 1L > B PHSEET T o AR EIANK
B AR Bt 0 T B E R EIARE I
ARERE SAYHEE - BHEEE M &
FGIE TR TG - BIF RAE T 1ERRE - 8
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SRR T IACHEE - (R RMEER T - T
RE(E) » BEIFEB RS BB BEE
fEHE - IUPE— 3R (I8 E—al
—RB T - [ - B8 ERIREE
T FORR AR - BT (B
IHRYRIRZ T - ERENRABYIR - 8 AimH
(B0 B - 258 LR B B2 i e b
7:007 » R EMBE-HEEHERM=A
POk » g 3 B A8 SR IR (L8 S - [
fisy th Rk FA P BT By — B =2 IRUTE - 3T RE
ZRT I EEERIZILAR » #6057
#—T - 874 TH18H » L EIL ~ JLHER
LIFELTRE » —ERAEL > RATE - FHE
822 HER] BRI T ©

AL HER 1L R AL ER 2 R R 1L - 1Ly
B TR ARE - (HEREE > Bk - &R
BA YT > A ERBA S > IR T
B o B _ER R - FE A A R o
o SR Rk R 2 R EITE
O R T > B ATERRT > RE A
R o SEBARE SIS o R SEIE - A SRS -
s R B AR > T E
BRI - 58 KT R AL SR BB % - B
HTTHE » F S0 BIES) - &g
b O O WL TR IE (LA b o

(F&EREGT )
RIS

o LB BRISE A
BRI ED A HEA

E B HGAETVENER  RIXREREROERBE R Ty BN

EEERE R KA
MBER : LirERACEBR NS F

JHENIER c A 8B4 BEERRAFT AT

B2 fE : #ERFM 48754 A158
WEAR : nHEFHFX 84

EEHAE : (A €Hu) TP LK —B1125E7TFZ4

LEBREFER | R SR AL EIETE

2 B:aEa=% Amcaltson
#AEN+L Bl amiEs Ty

MEREE AT EFEAFLELRSATIARACEE KGN

EWEM : G TFLELERTE A
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Quantec Graduating Tapers Technique

o

il

8K (canal preparation)iy &
1:EEE% B2 ZEHRERM (root
canal system)NLLEEIKIETZ (cleaning
and shaping) @ & T /& BEHGIRE A0 R
TR ERR I - AR]85 T 2RIy B ey 7e iR
(obturat jon )& SR AT = TN SR B £
ZRMARAME (instrumentation) K T KA
IR T 8 (obturat ion)iF » #BHEMK I8 R 4T
B £tk ( biomechanical) JRAN » AR
J& oF B& Bl °T LATE SRR » BUEH — R aF
HILE W2 ( bio—tolerance and/or bio
—compatible) IR¥E » FEIR S B ERY i B
TEARBEIF LR R (relief) KRIEH
(recovery) » Atk R AR 27T LUS LA
bR BF e R 5 LUKE B IEH 89 ThRE
(E—)-

3 Month Recall

B— #E2ROTHEEARRIKRRA
B X o3 AT - #TER R
#% 3 18 A 89X-ray film.

B H S R

—(ERBHIRERBIERZIFMF

—MElF R ERM (canal
preparation) » JES E{m] fERRIE 2 LLT
T2 S HE A RS B AR AW H 0 PR R L
2%

1. Patient’s Comfort. JRATEEIE
FR o N ER TEEURRAYRE - TERE B
{7 » A0 B A OB B~ a8 iRV E%
HAE - EEH A SEARAT - IR EEIRE
PN BF A TR HE BIR S (B R - SRR
NHIEE S e » B @ & Alas TRl 3
TEARE A AR I BB P B A A TN EE Y
2 -

2. Safety. #FHIMRE B T IE S AK
R 2 FL (perforation) B2 IR & I F5 (
transportation) » & RE A~ A] LIEARE
5% £ 23 BT (broken instrument)BJik
=

3. Post—operative healing. &%
" _RRE SR rym e 0 —(ELFRYIR

& B AT 2212 FHY RS 5 BEIRE #0S DL
REBERFEDER -
4. Fast. MREHEERZ p05F BEm

fe— fEIE H R TIF (AHE 6

ms
B ERAHE R T TS ) > R —{E 47
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RE & i - a0 2R AT LR AR 55 0 IF R 9 4
o B FEEANM S o NER] RE(KE KA
HY WG Z2 5 [T B R B > AT {50 15.5F B 12
—REEAE” BAEESE R FRERET W
FEAR ©

5. Effortless. ¥11RZ A5 BEAMZK
Mo EAERARE "M (hand
instrumentation) & —f@EfH 2~ EHNE
fE » FHEANEEREA— (@R #HESE
RHEIRPA - R EAEE /YR 7 Bebg 8
A E RE - B ER— I E I Y
2 o A ILANE —E HiT B2 2R 0 REFESF
BREMA] LIS BIK IR 27 > BEAT LASE AR &
Bl - BB RTF BMI—KES -

6. Hermetic sealing. EREAYTTHR
(L x-ray film B4 ) %2 BEAl 22 (i
R EFEE AN S - #0238 LETEMRE
16 S IR THRY B BRIE - T SR A AT 1R
HYEEREAERS » IRE BRI > REFIR & 22 /1
e Rk— e B/ (ZF R ) TR (FF
Ui ) B SEAR 220E - E R R 22 EA] 15
HIRIR T EE SR -

7. Preservation of natural canal
shape. IRE& itz » ARERE R ARIR
BAIRE » Bl RE AT LITERZ O (post) &
A - BRI IRE L BT RAETE TR R
B RRAEES > thig —EREFREIVR
BIURE - IF BRAN AL AT TE (S IR B UEIRE &
B PRI RS S0 - thA] S 15 Al
(cleaning and debridement) E2iEE

B =

40 RA& s F22H, /198 - &

A RIS IRE R

AR FEZZ A0 (RO AR LR 2 HE Lk
ke B H IF B & A% Finstrumenta-—
tion) » SR IEEE T WEER - {E
Bk R B9Es i > A RREN = ik — FEsr 1y
IR & B fif £7 T —Graduating Tapers
Technique K Itk ¥ il Bt A 09 1R & 8 -
Quantec Files Series( A/ &4 WE
Quantec Graduating Tapers Technique)
F 8 ARG - St LLEEER B9 BB 2R E T 3h
b il Be 8 iR AT AT 5 3B E TERBEE T
I - 35 [E158 2255 SCHITFT G BT AR B
i ER Ak 14 > W A28 » LIBREB L,
TTEARE B4 ERYE 4 -

% * Graduating Tapers Technique
(GBI N S £l )

— ~ EXHR

R - LU H ik =2 50 F B A K
HE B9 R #8 3% 31 (Quantec Files
Series) R &4 & fiff o —FF 18 # g B
/N (B AR ) oK (ZFdih ) BYSEHR 22
[ °
EEETE =A% % > 955
1. 75 BEA — AESIE B R E I K W IRE
o (B=)
2. IRE T LU HE F IR 2k ERE) o (
=}
3ERMNER FRIGEEHF B =
REEL - (M)
(1) SB—FEER - RIEMAHEERE0.06° K



B = Quantec Files Series: 4%
EBEBRT RHKRADRE S
S B TR R AR SR IE RAGAR B

B =

Blm Quantec Graduating Tapers
Technique T4 5
(1)Coronal Stage (2)Apical
Stage (3)Merging Stage.

AMoritafi £ &6 Tri Auto

X, BB A BRI R
A B A/ AHRK
TR BHERARBEFD
%0 3 TR EAR L RATRALA .

/N 2SR B o I RE T i B O
TR A ER 2 BRAY AR N LAEL 36 KPR
REREY) - (81552 T 2R P 66 AR RO IR 8
Al S5 i e BRE MRS (TE ©

(2) B _PEE > ZEA#L5 - #20 - K#25
IREH IR EE (apical seat) b
KEI#25 > #2552 % /B IEB BIRT K
J0N o BT LUREE {5 08 52 R G 0 OF fiE A Ak K
FAEY > B TRIEREZE > MA
A LUR B A IR ARBASE » 73T HES
A LA 13t HEA ERG TR AR E S -

(3) FE=FEER (RERER) BHEEHEE
KRR (JUIVEBHRS » T
FEES 0.03°0.04°0.05>0.06) HFAR
RS EEIEIR R - IRRHIRS R AT E
SR SR AR & F o AR i 22 2F ok i
i Bl — AR T 1B R S 22 [ - TER L
Rl HFEERRE RS R IER

THERE 40 C-shapeRIFRE » W[ {H A
HEREFS0.02 > K/NEH#A0 R HASHIIRE
# > DIIREESET (circumferential
filing) K975 » JOLUEEE -
LI = B B8 ol At 1T BOAR & i -
P 3 b MER] B 10ME APER (B ) - mE
B L E AR E3EL R (& —(E R
T—(EBER ) BATsERk (7<) - FEEam
A R AR AR BE T H B HE Bk HR By
TR AR B D BR

i
/1
8

i
oy
i
b

B # Quantec Graduating Tapers Technique.
WHA R AR EGRETE - BPHS
& Quantec Files Series #%#.
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il
7
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8
4

- 10

7% Quantec Graduating Tapers Technique.
B THEBLEGOBRESER BPH
F 5% Quantec Files Series #7475 .

Z -~ IPmER

{ERERT AR B 28 I 0= (K IR 2 T AR
& (apical third) B9 44 $EE w8y
B —REFT{EA R EEE 20.02 - BEREHR
IRESM (IRE®) WEEERS - 5 LF
1mm (R UmFIEAREE ) L3800 .02mm -
{5 FE EE MR BRI > S REBE
YR TTRR RS e F A B 58 2 1B EZiF -
S 0 7 {58 FH 2 it 3B A8 K2 K 5% S A AR 4
(EH#15~ #20 ~ #25~ #30.......5%2),
T & {5 AR R A RS S0 - IRE 8k Ay
5% B (Flute) B /28% T (blade) ik & B 1R
B BERE AR KA - TEEFE B TAEE
R R A A JER A 0 SER
REMSTE KK - G BIRE AT EA R
UIRIFI #5785 s BRAT s 2R - &k
RE P TR 3R AR EEE b > SERURE
PEZ @R Bl BE L EER
R P EmARE B Y R0 A ek g 0 R
THEE R E E B > T ifA20.028(/20.04
(ZProfile .04) > #EFE4 o TS (EHR

42 KAgses 228,198 - &

Fig. 19 . § A
s ~——/aiger Taper
= 3

Contact - —— Contact

Smaller Taper

Bt wilh&&EP%E Quantec Files #
BEMRERALERERESE.

SRARBA BN & {50 4R BB A i T S8R %
& - B MR SR E ShBARE B FE A4 mA R
B ST A - (EI5 IR B ZEE KRN T
BT -

TEGraduating Tapers Technique
(EAFIG RS BT ) AVEE —PEERch » i
MTREE (#EE0.06) RIREH > £
K ERFEARE LIRS BERY B2 BT > & (H
GIR1 7] & RRER EFEH /Ny E i (
£ (FEEERENFRIGH#ERS0.02)
38 BEAT LUK KW 33 DIER 2 8k 1) 8178 BEAY 5%
R o TEB_PERR T 5 (K STE 55 — P ERAS -
ERRE T im EF LR IEA R M ES
0.06/yZ2fH » RIREIRRBEFIETHER
ERE (BEERIR0.02) » KL ATZEO. 024
FERIRE B AR B W ERR I E ¢+ 8
& RRARE S E BN BERANE T & %
EEM - SR {EETE) ZRRENR
B E o DR &S VIBIRES) » U (i SR B EL
TRETHIIER B 8EE - T —H0. 028 &
HOARE SEBEIR L » 6 SR B AR R H
IEHERYIE BRI RAE 212 ¢ (B Al E 58 = RS ER



B > (5 FIHE AHERE ($HF£0.03 ) {ELZL I
o/ M RIES — s S Fhk R AR 8 ¢ LI
B R e o (ARG 0 B 5 PR i - R
e Y Uy S R TE AR O EF T b - T S
) B ZS1S LISt © RBE » 7E BT 2k 5
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R - FFSTEEH T B LIRS R ER R
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Os senintegrat ionifi /& 2/ /& » M LAF
T FERT EEMERTRRG  ARE
RABEThEE EEZE - WEEETRE
HRY 91ER - BIESFAE 2F (Immedi ate  Implant
P1acement ) ¥ {E Z5 HE 5 09 5 B8R —IE 2 {H
e - sEiE M HA A (Forced Eruption)d]
1 BN RFRE 5P AT > O 2 R REAR B i E AR Y
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58 B B EF T 2 K B A8 F AR (R 25
& - LUEEN ) &% F e BB ZE sA0 J
(Corand)fy /M (21 ) (E—) EX
WL > B L AERE LEExtrasion/h 2 H
ST OF BORR 2K SERK TFEEIR A B S Y

B3 BoXE

W& EmmEANEEE TR (22)
(B =) s fFEZFE L » ExtrusionflEE L
BLEE[R (Selectine Grinding) (28 -
4 ~ 5) LlFHawley Appliancefy{#H
(21): FEBREARMEEES (Natually

Occurring Eruption) » EFI{HH 2= FHA
oF H B9ihiFor ced Eruptionsg s [FEY °

= ~ FEiaEeE b

S — (] AEE A 5438 1t oF BINE oF B Y
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REfE E A AR A L o o R AP R
Y ©
ALVEOLAR BONE : new bone apposition
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= ) e FNIKHIOppenbone @ & —7 LLAA
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IR %% Danial Grant) F > A]LLIESE ih
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8 ~9 ~10-~11-12-13-1
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GINGIVA:increase in zone of attached
girgiva

HA PS8 Bl A 2 SRk BT B vEfE o AT
DI bt 2 27 R (attached girgiva) 4
HE (214 -~15-~16) (BA—
A ~Ti—B ) Ainamo fEFELLIRE 6
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Periodntal Tlgament BIJ7ERE HiE &A% »
HEGIEM - (ERBEF T ERER - R
BlEg RIERAEE (29 ) -




s EATIES L8R

TE—/L—% Opperhein B FEE TEMES £ BIE—JU LA FEH ANA K5
T ARE EEA FFRIRRGE R o BT — LS BE ARG G A PR B AT LASCGERE ~ wRARR ST
A& A Bigk FEAE st & E FATE BRER 5F & 9% BAR HOE RTEME BUEEEE (2219 )e
E{B1-2~4xF5~17«~18]j» HEL AR R ANE f

i b e

HE—1 Ba—2 B#a—3 Ba—4

BlA—1: /A dnisence &8 5mm - 3149 dehisence Ao AR T 694 A 09 H EA R
K&y £ Z  FMmAL labial plate #w#t%k

B £—2: & paletary Ao 424 F A B » AHEFENH XMBAEHY -

BE—3:BRBANEHE > SHAER T HEHO 5 GmE LR » B 5 (bone
defect) 5| 2 & -

BAE—4: SBERTRES - TRAEFHTHR -

H ~ RS (B75-1~7%-23)

Bx—1: =+XiAA > £systemic B~ —1: #5444 & (radiographic
disease,smoker ( —X ¥ examination)Z T« » & L&94 Pl ¥ X deep
&) A& AP u e pocket® —Tocalized#y I A& o
# —10mmAy pocket
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Bl75-3: BARKREHET » AR Bl7~-4: 4RERKRE £ Blx—5: & L& Pl ol F 45 5
& b oy Pl A dal Pl % diastemat¥ % : A A2 Fheavy calculus.
Bl A —diastema. @ diastemahk —
contributing factor.

=]

[B75-6 ¢ scaling/root planing#% . [E75-7 ¢ suture;palatal view. [E75-8 : suture; buccal view.

B 75-9: #7 #& 5 #45 healing; B75-10: forced eruption [E75-11 : forced eruptionf]+4s
st Hintentional B4 o —@¥A (FEEEE
endodontic treatment EROHE 0 AT
TR © HRHZEZHMEFT R

)

B-12¢ £& 4 A-102X-ray  B-13: @Ak - g e SEIDRAl S
FiTmd i A A1l X oblique cut (i
gt Filin @ A &R EN

)
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B 55-15 : & L &4 Pl &k K
F 5 FA4% #immediate
implant placement

B ><-18 : implant seated.

B ~-20: FLAEHTH

provisional shell.

Bx-23: FH7=11%% -
#HizFZ A Ediastema, &
black triangle,papilla
135 3£ ;buccal view.

Bl 5 -16: “punch techniquef
immediate implant placement, &
A flap, #i 4 7F &suture ( @k
FTRBRMRAEENOWzZari X
technique ) °

Sargon Implant System (74
immediate loading; clinical
study #£d RELT RIEEL )
implant placement with direction
indicator; buccal view.

: provisional shell
& &relinefd » F47
% Xclinical view.

Bl 7~-24 : palatal view.

Bl X

Bsv-17 : implant placement
with direction indicator;
buccal view.

B >v-19: gold cylinder in place.

B ~-22: £#% AR B forced
eruptionZ X-ray film: &% 54
F & RATEZ X-ray film.
HEEMNB ELTE OB 7
WA B )t forced eruption
BRAG GBI o o

B 7~-25 : front view.
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