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TERMINATION POINT WITH A VITAL PULP
With an irreversible pulpitis (vital pulp), bacteria (if
present) are usually limited to the chamber. Instrumenta-
tion apically 1s to remove the noninfected tissue and to
shape the canal. For these cases, the favorable point to
terminate instrumentation and to form an apical stop
appears to be 2 to 3 mm short of, rather than () to 2 mm
from, the apex.!228 This principle (partial pulpectomy)
was originally proposed by Davis?® in 1922. He
suggested preservation of vital pulp apically, often
referred to as the apical pulp stump. Following this prin-
ciple, a good success rate was obtained by Kerekes and
Tronstad?8 and by Sjogren et al.!2 Therefore, for vital
cases. the biologic and clinical evidence indicates it is

Canals with necrotic pulp tissue with or without peri-
radicular pathosis are treated as infected canals.?8 An
approach 1is to evaluate the correlation between the
termination point and the success rate of infected
canals by using the data from only those cases with
pretreatment radiolucencies. These are likely the cases
with infected canals32; the change in size of the lesion
after treatment 1s assessed radiographically. A definite
correlation between the radiographic and histologic
findings has been reported for the teeth with pretreat-
ment apical radiolucencies only.33 Importantly, a tooth
with no apical radiolucency before treatment may actu-
ally have an apical pathosis that is not radiographically
visible.34 Therefore, information about the change in
lesion size after the treatment may not be provided by
the radiographs if the lesion remains invisible. Perhaps
this 1s why no definite correlation between the radi-
ographic and histological findings could be found for
the teeth without pretreatment apical radiolucencies.33

un The best success for treatment of teeth with necrotic

| . c - pulps has been recorded when RCT was terminated at

- Aplcal tel'mlnus lOCﬂth[ or within 2 mm of the radiographic apex (0 to 2 mm) for

; : infected canals with visible apical pathosis. However,

m Min-Kai Wu, MD, MSD, P statistically significantly lower suclz:ess was recorded
A MS,¢ Amsterdam, The Neth._____._., .. ., ...

TERMINATION POINT FOR RETREATMENT
When present, the AC is the narrowest diameter of

the blood supply. Apically, the canal widens and may
have a richer blood supply that may allow better
immune activities than in the pulp canal. However,
bacteria may sometimes persist in the canal4* and
survive beyond the AC; a speculation is that these
bacteria are related to RCT failures.! It seems that it
would be preferable to clean the canal to the AF in
retreatment; the downside is the possibility of overin-
strumentation, which would force materials and debris
into periradicular tissues.

In order to reduce the introduction of irritants into the
periapex, a suggestion is to clean the coronal part of the
root canal first with a step-down or crown-down
sequence® with copious irrigation. However, instrumen-
tation extended beyond the radiographic apex, which
certainly would have its apical terminus beyond the AF,
has been found to hinder apical healing significantly.46-48
Although instrumentation to the AF is suggested for
some failure cases, usually the apical stop should be
created at 1 to 2 mm short of the AF to confine the instru-
ments, irrigants, and obturants to the canal space.

ACADEMIC CENTRE FOR DENTISTRY AMSTERDAM (ACTA) AND UNIVERSITY OF IOWA, COLLEGE

OF DENTISTRY



v T xtension ditfered
considerably on oPPosing

v Itis the Point in the canal
where cementum meets
dentin

v Where u||:> tissue end
and Pcﬁ) tissue begins

v Itisa histological
|anclmar|<,cannot be
located clinica”y or

racliographica”y.

canal walls

v 5% cases extend till same level

v Diameter of canal at CCJJ was
also higHg irregular

CDJ

Max.central incisor:35% micron
max.lateral incisor: 292 micron
Canines 298 microns

The endodontic line: A clinical aPProach TI“IC cdc W

ittorio [ ranco et al
V I o Fonce & ernandez et al.



CDJ
Clinical significance

v Theoritica”g,cclj is the —for root canal treatment.
v’ As at this Point the Point of contact between the Periraclicu|ar tissues

and filling material is likely to be minimal




Majoritg in the aPical 5 mm

omc root canals

STHMUS

|t may contain PUlP remnants,

necrotic tissues, and micro-
~organisms and their

roclucts



Isthmus classifications by hsu and
Im Teixeira classification

e SCRTEEES)

STHMUS




- Dental Research Journal

Original Article

Evaluation of isthmus prevalence, location, and types in mesial roots
of mandibular molars in the Iranian Population

Payman Mehrvarzfar, Nahid Mohammadzade Akhlagi, Fatemeh Khodaei, Golnaz Shojaee, Sara Shirazi

Department of Endodontics, Dental branch, Islamic Azad University, Tehran, Iran

Prevalence of 2mmfrom 4 mmfrom 6 mm from
isthmus type apex apex apex
Type | 18 (30) 7 411.7) 5 (8.3)
Type | 6 (10) 10 (16.7) 24 (40)
Type Il 3 (5) 9.(15) 5 (8.3)
Type IV 2 (3.3) 6 (10) 11 (18.3)
V Type 31 (51.7) 28 (46.8) 15 (25)

Total 60 (100) 60 (100) 60 (100)



. The signhcicances of this Proccdurc—: are the Fo”owiﬂg.

. 1. | he calculation determines how far into the canal the instruments are

P]aced and worked and thus how deeplg into the tooth the tissues, debris,

metabolites, end Proc}ucts) and other unwanted items are removed from the

canal.
. 2. |t will limit the dcpth to which the canal Fi”ing may be Placeo‘.

. 3. |t will affect the &egree of Pain and discomfort that the Patient will feel
{:o”owing the aPPointment.

. 4. |f calculated within correct limi‘csJ it will Plag an iml:)ortant role in

Aetermining the success of the treatment, and convcrscly, if calculated

incorrectlg may doom the treatment to failure




DIFFERENT METHODS OF
WORKIT
LENGTHDETE I ION




Radiographic methods

. Grossman {ormuls Encjometric Prob@
Ingle’ thod Direct digital radiograph9
o ﬂges Mmetno

diograph
WCiﬂC’S method | sSrapny

. Kuttlers met

o Radio

raAiograPhg



Non radiograplﬁic methods

2 Elcctronic apex locator
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Locating the CDJ P FACTORS

- te (Strinberg , Seltzer et al)
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ACCORDING TO THE STUDIES
O KUT TLER

Average distance b/w minor & major

diameters were

i8~§59rs—~0.5 y
55 & older age .65



ACCORDING TO THE STUDIES OF KUTTLER

Pre[:)a re the access cavitg
|
| ocate mz:}jor and minor diameter on
racliogral:)h
|

Estimate length of roots
I5

v The tooth is :onger than average:use 95th
Percentile value

v' Shorter than average:use 5th Percentile
value

v Average:use average value

Estimate the width of the canal(s) on the
radiographs

l

place the file into the access cavity and take an
initial radiograph.

l

too long or too short by more than 1 mm from the
minor diameter(interpolation)

l

file reaches the major diameter(subtract
0.5/0.67mm)




KUT TLERSMETHOD

e Total Crown Root
; Tooth Length Length Length
Maxillary central incisor A=230 10.5 12.5
L=28.0 12.0 16.0
$=18.0 8.0 8.0
Maxillary lateral incisor A=225 9.0 13.5
L=27.0 10.5 16.5
$S=17.0 8.0 8.0
- Maxillary cuspid A=270 9.5 16.5
L=320 12.0 20.5
S =200 8.0 11.0
Mandibular incisor A=21.0 9.0 12.0
L =250 10.5 14.5
S$=16.0 7.0 9.0
Mandibular cuspid A=240 10.0 15.0

¥ Total Crown Root
Tooth Length Length Length
Maxillary first bicuspid A=21.0 8.5 12.5
L=24.0 10.0 14.5
$=175 7.0 10.0
Maxillary second bicuspid A=210 8.5 12.5
L=250 10.5 15.0
S=17.0 7.0 9.5
Mandibular first bicuspid A=215 7.5 14.0
L=250 9.0 17.0
$=17.0 6.5 11.5

Mandibular second bicuspid




Advanta ges Disadvanta ges




GROSSMAN METHOD/MATHEMATICAL
METHOD OF WORKING LENGTH

DETERMINATION
Actual length of the tooth ~ Apparent length of tooth in radiograph
Actual length of the Apparent length of instrument Wrong rea ings can
instrument in radiograph

OocCccur beca uSsc OF:

Actual length of the instrument X

Apparent length of tooth in radiograph e ‘

Actual length of tooth = i : . _ i e Vanations In
Apparent length of instrument in l F d h
radiograph 8ﬂg cS O a lograP

. e Curved roots

. S~slﬁaPe<:l, double

' curvature roots

Radiographic | Radiographic

Instrument tooth
length length

Y




Cverett
and Fixott

RADIOGRAFPHIC



Endometric Probe

The Endometric Probe is an endodontic instrument,
designhed specifically to help improve the accuracy and
reliability of root canal length estimation. The probe is
calibrated by a series of constrictions 1 mm in length which
occur at regular 1 mm intervals along the instrument

v’ graduations on diagwostic file which
are vistble on radiograph




International Endodontic Journal (1987) 20, 25-29

An evaluation of the Endometric Probe in root canal length
estimation

P. M. H. DUMMER & J. M. LEWIS Department of Conservative Dentistry, University
of Wales College of Medicine, Dental School, Cardiff

Radiographic Endometric
image K-file Probe

Undistorted 0.78 1 0.12% 0.49+0.07

Elongated (.86 +0.21* 0.56+0.10
Shortened (L84 + (). 19% 0.60+0.09
Overall 0.834+0.04F 0.55+0.06

SCREPENCY WITH DIFFFRENT RADIOGRAPHIC PROJECTIONS



Xeroracliographg

’ -

o ‘E;clge enhancement’ & good detail

e Both Positive and negative Prints together
AL Xeray exposure o charged

seenium-codid plale o lmProves visualization of files and canals

e More sensitive than conventional films

. Disspationof charge
to

. Latent image formation due %0
diterencein charge

- Destribution of fone paricies




An evaluation of xeroradiographs and

radiographs in length determination in

endodontics

R. A. Barkhordar, D.M.D..,* R. J. Nicholson, D.D.S.,** N. T. Nguyen,*** D.D.S., and

J. Abbasi,**** San Francisco, Calif.

SCHOOL OF DENTISTRY, UNIVERSITY OF CALIFORNIA AT SAN FRANCISCO

3-optimal 2-adequate 1-poor O-unacceptable
X X X X
Entity (R) (R) (R) (R)
Working length determination 64.07% 26.92% _6.38% 2.53%
32.03% 46.15% 17.92% 3.84%
Clarity of root apex 70.50% 25.64% _3.84% 0
41.02% 46.15% 11.53% 1.28%
Periapical bone detail 69.32% 28.20% _2.56% 0
38.46% 60.25% 1.28% 0
Periodontal ligament 65.38% 32.05% _2.56% 0
visualization 41.02% 56.41% 2.56% 0

3. 3. A, Conventional radiograph showing metal instrument within root canal system. B, Xeroradio-
1ph more accurately demonstrating position of endodontic file within root canal system.



DIGIT AL RADIOGRATTTY

The direct digital systems use a solid-state sensor such as a charge coupled
device (CCD). These systems have a cable that connects the sensor to the
computer and in turn to the screen monitor

 The storage phosphor systems use a photo-stimulable phosphor plate
that stores the latent image in the phosphor
for subsequent readout by an extraoral laser scanner



PHOTOSTIMUADBLE PHOSPHOR PLATES

First introduced in 1921 by the Fuji Corporation (Tokyo, Japan).

HAELIOM-NEONLASER

Photoreceptor

Imaging @ Plate




FAOTOSTIMUADBLE FHOSIHOR
FLATES

PSP consists of a polyester base coated with a crystalline halide emulsion

{Europium-activated barium fluoro halide compound }

Stored energy

-
—

* Blue fluorescent light

Emitted light




PHOTOSTIMUABLE PHOSPHOR PLATES

ADVANTAGES DISADVANTAGES

. The smaller size and lack of a cord may make intraoral . Time required to scan (with bright light )

placement of phosphor plates easier than placement Blcccresolution

of direct sensors.

. Phosphor plates are somewhat flexible.

. Phosphor plates can potentially be reused hundreds of
times

. Itis less expensive



RADIOVISUOGRATT

RVG was Istintroduced commercially in

. The Radio — conventional X ray generator with microprocessor controlled timer together
with an intra — oral sensor composed of a rare earth in couple (CCD) through an array of optical fibers

. Signal from the CCD is transmitted through a long flexible cable to the display-processing unit ‘Visio’” part of equipment .

. The ‘Graphy’ part of the image consists of a digital mass storage unit connected to a thermal printer



RADIOVISUOGRAFTTY

. Image enhancement
. Aids in diagnosis of root canals with accuracy

. Edge enhancement —enchances the edg W the

adjacent regions



American Journal of Applied Sciences 4 (8): 533-537, 2007
ISSN 1546-9239
© 2007 Science Publications

Introducing Radio-Opaque Radio-Lucent Graduated Root Canal Length
Indicating Cones (GRCLIC) in Endodontics

Mohammad Rashid Shahidi Bonjar
School of Dentistry, University of Medical Sciences, Kerman, Iran

totally accurate or infallible. Because we cannot
directly visualize the ends of root canals in vivo, length
determination requires careful clinical assessment.
Application of GRCLIC in conventional radiography
in WL determination highly improves the accuracy of
measurements while it decreases treatment faults
such as: 1) over or under filing and obturation, 2)
diagnostic radiographs produce two dimensional
images of a three dimensional object, 3) technical
Radio Opaque-Radiolucent Graduated Root-Canal errors of radiographic imaging of root canal such as
Length Indicating Cone (GRCLIC) in position. low or high vertical X-ray cone angle, 4)
radiographic magnification of the diverging central
X-ray beam, 5) dilacerations / root curvatures and 6)
film bending and distortion during exposure, leading
to images as shortened or elongated roots (Fig. 4). In
all of these cases, WL would not be mismeasured

89
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AL Rt s pelocator e iREHOTRRIORRpE
accuracy or working ength

(ERCLEMDs)

CO ﬂtrO l (Mc Donald i 992,Fatter & Mc Donald 199 6)

Probe holder

Lip clip
Fig. 3. Typical circuit for electronic determination of working length






C L CTRICAL CHARGE
VOLTAGLE AND CORRENT

)

*  Acertawn amount of energy must be used i the form of work to overcome the forces and move the charges
a givew distance apart.

* ALl opposite charges possess a certain potential energy because of theseparation between them.

© The RO f he cnarges is voltage v - volt.

*  Voltage provides energy to electrons or tons that allows them to move through a cireuit.

*  This movement Ls _ohamo’cerizeal by t ampere, which results tn work betng done tn an
electric clreult.



RESISTANCI

. W]‘xen there is a current of free electrons in a material

the electrons occa .-'iona” j CC with atoms and lose

some energy v *

e | Denoted b



CAFACITOR

Gosittiont Figure 4 A simple capacitor connected to a battery (DC
voltage source).

A\ structure of two conductive materials with an insulator between

them forms an electrical Aé\/iCC called =

Thc amount of cha |

caPacﬁance

| e

mine i1ts



IMFEDANCE. AND 1TSS MEASU
REMENT

]n a circuit that has both caPaCitors ana ors, he total amount

of OPPOSIt!Oﬂ to aill ce which

IS rePresenteﬁ Ey

V=1Z orl




Conductive plate 1

File Dsfitine. and (outer area A)
(conductor) -
cementum = Insulator
root canal wall
(insulator)
. . d—
e
- =i : nalv inside the canal with
articular resistiv - : . :
parti ity (p) Cw % — a particular dielectric
P constant (¢)
A, Cross- 7 £ i
sectional \"
area (A) N\ Periodontal ligament Conductive plate 2

(conductor)

CpraARALLEL

CSERIAL

RseriaL

S, RpARALLEL




- Generation Electronic APex | ocator

| «Generation Electronic APex | ocator

Il «Generation Electronic APex | ocator

IV «Generation Electronic APex | ocator

.

Vth Generation Electronic Apex Locato
. ~

VIth Generation Electronic Apex Locato




Lip clip

v /

: File

DC source

el

e

~ <

Apex
Locator

Fle
{conductor)

—
" g

Dentine and
comentum =

~ root canal wall

(insulator)

Tissue and solution
inside the canal




L ow requency

Omm & gingiva sulcus=omm & ole

Apex
Locator

Fle Dentine and
(conductor) comentum =
root canal wall
~ (insulator)

| Tissue and solution
| _ Inside the canal

Sy

o
f

/s

‘requenc;g based

“Als(2n
~Als)

H

generation




Two Frecluencies, imPeclance
ditterence ERCLMDs

DcveloPccj }39 Yamaoka

Diff = Z(fu) — Z(f)

In the coronal Portion of
tl"lC root cana| system the
to eliminate any e!ect o!
the dielectric mater:
inside the canal.

Two Frequencies, imPeclance
ratio (Quotient) ERCLMDs

Tlﬁe "m!:)edancc measured at

cach “requency and tl’wc
Position of the file is
determined from the ratio

betwcen these two

impedances

Z(fr)
Z(fL)

Ratio =




Kobagashi & Ouda

Root zx(AGEALSs)
Reference ' Studv tvpe Sample (N) Accuracy
v Duau:r Czerw . Combination of Apex Locator with % (+0.5mm)—AF
Katz et Endodontic Handpiece % (£0.5mm)—AF

Shabah: % (£0.5mm)—AF
v Th@ clc White e The Root ZX has been combined with a handpiece to (+0.5mm)—AC

measure canal length when a rotary file is used”. This

VIO s marked as the Tri Auto ZX (J. Morita Co., Kyoto, - o) AT
v Measur agavil  japan). The handpiece uses nickel-fitanium rotary ALy T L e
| Dunlap instruments that rotate at 240 to 280 rpm’*. Kobayashi 7 (+0-5mm)—AC |
Caliict lbarrola gt al. suggested that “to get the best results, it may be % (20.5mm)—AC
Ounsi & necessary to use some hand instrumentation” in com- % (+0.5mm)—AF
Weiger bination with the Tri Auto ZX, depending on the difficulty % (+0.5mm)—AC
4 \/\lC!‘OP Menrs:: and morphology of the root canal being treated“ B % (:05mm)-AF ‘
e P o A 31 Welk e THAULOZ has a reported accuracy similartothe Root , ., 5,m)-Ac
Cold. EXION95% AIves et al evaluated in wtro the capacn- —AC, 100% (+1.0mm)—AF.
r ty of the Tri Auto ZXto locate the AF foIIowmg removal
Tselmk erar(£uuo) M UIo Z/ /2% (:tO Smm)—AC
v Th@ QU Plotino et al.(2006) | invito | 37 i 97.4%(20.5mm)—AF |3 y
meter P ‘ I the

Cana.




MUL TIFREQUENCY
RO MDS(E+ gcneration)

Measure the imPeclance characteristics using more than two Frecluencies.

Endo Analyzer 8005 & AFA Apex Finder 7005 - 5 ditferent Frec‘uencies have been
used and the device measures both comPoncnts (Phase and amp itude) of imPeclance

at each Frequencg.

Utilize the resistance and caPacitance measurements and
thcrcamctcr compare them with a clatabase to measure the distance

of the tile to the apex of the canal.

The RMS (Root Mean Squarc) level of the signal is measured,
rather than its amplitucle or Phase



Fifth Generation Electronic APex | ocators (51:]'1
GEALs) (Dual Frecluencg ratio tgpe)

. Com[:)arison of the data taken from the electrical characteristic
of the canal and additional mathematical Processing.

. It measures the caPacitance and resistance of the circuit
seParatel tis suPPIiecl by cliagnosti - table that includes
statistic of the file. *




Sixth (seneration | lectronic Apex | ocators (6th
GEALSs)

A major aclvantage of aclal:)tive apex Ig_)cator 1S eliminating
necessity of clrying and moistening = canal. AclaPtive apex
locators continuously define hur 3l an
immecliately aclal:)ts -




OTHERUSESTORAFLEX
LYW ATORS.

Determination of location of root perforations by electronic
apex locators '

Zvi Fuss, DMD.? Levi Shaul Assooline, DMD,P and Arieh Y. Kaufman, DMD,°
Tel Aviy, Israel

SECTION OF ENDODONTOLOGY, THE MAURICE AND GABRIELA GOLDSCHLEGER SCHOOL OF
DENTAL MEDICINE, TEL AVIV UNIVERSITY

- Saline solution* NaOCZ | Dry*
EAL | l Grouip Mean (SD) Mean (SD) Mean - (SD) ltéd
- L ] 1 i . & ‘a T e’ P A E BE TS AW aTa I aNa o ™ 17 (0.07)
19 (0.15)
42 (0.42)
_ . 37 (0.39)
— Accuracy of the Justy Il Apex locator in determining
working length in simulated horizontal and vertical
v fractures 1€ In horizontal fractures, the EAL was accurate. How-
e ever, in simulated vertical fractures, the EAL was unreli-
able in determining the position of the defect. The EAL
M. Azabal, D. Garcia-Otero & J. C. de la Macorra identified the apex consistently shorter than the file.

Department of Restorative Dentistry, Faculty of Odontology, Complutense University, Madrid, Spain




LullipalCu willl da UidLiicu wdadtlCl—I1iICu valial |<F1] 111 dll 111 VILI U dalllie—gEolallll

model, the Root ZX showed no difference between the distilled water and e .

drv canal dependent EALs is that it operates accurately, even under different wet|
el - - - cS canal conditions. According to recent publications [34,42,57], the accuracy}
To determine whether the concentration of sodium hypochlorite . § 5|ca‘nf‘51 condriions. According to recemt pubications [57,%2,) /7], 1C accutacy)
influenced the accuracy of the Root ZX, Meares and Steiman [42] flushed pt frequency-dependent EALs 1s much higher than that of traditional-type
the canal with 2.125% and 5.25% sodium hypochlorite and the measure- IEALSs (simple-resistance type or impedance type)| A number of experiments,
ments from the in vitro model then were compared with the actual canal were conducted using both 1n 1n vivo and 1n vitro models (Table 1). Most of
lengths. No significant differences were found between the experimental the EAL measurements were compared with the actual tooth length.
groups. The authors [42] suggested that the Root ZX was not adversely CRUCG U O i ina st s 5 s saaiae b sussoe us sa

affected by the presence of sodium hypochlorite.

In contrast, there is still a concern as to whether high electroconductive eading S SO tl’leir presence ShOUl(:l be
<

1t rnata arra I e ilAA A anlisaa a lAa~nl smantlhhatina aAalistsas ivrrirant Aarada and

minimized betore aééepting apex rea

Accuracy of frequency-dependent EALSs in different electrolytes

A major advantage of frequency-dependent EALs is that they operate
even with a high electroconducting irrigant such as sodium hypochlorite.
The operation 1s based on the principle of the relative difference or a quotient
of two or more impedances generated at each different frequency. Although

° Canal Sl’laPC, l_ac|< O{: Patencg, tl’le accuniuiguol Ui dcriuiic dcpi ib diid
can atfect accurate working Iengtlﬁ determination with electronic apex
|ocators.

» Electronic apex locators have the Potential to interfere with cardiac
Pacemakers



Mode of worki ng, of root zx

e [Nile isinserted until the meter reads 0.5
. File s then advanced with a slow clockwise turn until apex.

e | urn counterclockwise until 0.5 and measurement is read

foramen deviated from the main axis. The clinical accuracy was 82.75%
with a tolerance level of +£0.5 mm when the measurements were read at the
APEX mark. In 28 out of 29 examined teeth, the file tip protruded beyond
the apical foramen with a range between 0.12 mm and 0.85 mm. The authors
of this study [25] recommended the withdrawal of the instrument by
approximately 0.5 to 1 mm to avoid overpreparation.

E. Kim, S-J. Lee / Dent Clin N Am 48 (2004) 35-54



Effect of resorption on the accuracy of EAL

The use of EALSs in apical resorption i1s under question because of the
possible destruction of the apical constricture and the loss of the surrounding
periodontal tissue. Goldberg et al [39] conducted an experiment to evaluate
the accuracy of the Root ZX apex locator in determining the working length
in teeth with 50 simulated apical root resorptions. The measurements were
accurate in 62.7% of cases with a +0.5-mm clinical tolerance when compared
with direct visual measurements. The authors [39] also reported that there
were differences between the operator’s measurement abilities, suggesting




An unstable electronic signal with rapid wandering signs i1s the most
frequent malfunction of an EAL and occurs most frequently when the file

[ e mmamim i nlams with apex locator

touches the metallic restorations or when there is a cervical leak through the }:)l l , , l
subgingival caries. Removing the metallic restoration or simply blowing air u ﬂSta ic C thrO nic signals
0 nt O the we t Chamber usually SOlveS th_is prOblem_ ;lol)(;aL;[.e)llg’h :balpl.i é:;lbff(l:;bal;ile(; dllj);;::lilséi);.dIHCIl, WILICIL HHIdKCS 1L vOerI'y ducult Lo

canal. When the file tip is at the extremely dried point, there is little or no
electric contact, even at higher frequencies. As soon as it meets with the

Z apical tissue, a sudden circuit breaks out, which brings the signal to the
APEX mark.

t. When an EAL is used in dry conditions,
such as for the final working-length verification immediately before the
obturation. the onerator must mdeoe carefullv the annronriate nosition from

3) Apex SIgN from the begining

At times, the signal reaches the APEX mark far before the file enters the

supposed foramen area. [FHENCAUSENORTHISTPHEAOMENONTiSTIO0NmucH
electrolyte in the canal. This phenomenon occurs most often with extreme
bleeding and actively draining pus or exudates from the canal. When this

happens, the canal should be irrigated gently with sodium hypochlorite or
saline until the drainage becomes reasonably controlled. The canal may
need to be blot dried in some cases.

How to tackle?




Digital T actile Sense

. ]n this clinician may see an increase in resistance as file reaches the aPical 2to? mm.

Disac‘vantages
Advantages o Does not always Provide the accurate
e |ime saving readings
. | o ]n of  narrow cana]s, one may feel
° No radiation exposure.. ' - -

sl 2 to 5 mm

h  immature apex,

riapicaug.

. SEIDBERG ET AL ENCI




Periodontal Sensitivitg | est

T his method is based on Patient’s response to P,ain

. But this method does not always Proviclc tine

. ]n cases of canal wit ical constriction

and in case of vital ¢

crossed by the ins

eria]:)ex 1S



Faper Foint Measurement Method

estimate the wor|<mg Iength

. In this method, paper Point IS gent|9 Passed e |

. Itis most reliable in cases of open apex where
lost because of PerForation or resorl:)tion

. Moisture of blood Present on aPical Part of PaEer Point indicates that
paper Point has Passecl begoncl estimated wor ing |ength

It is used as supplementarg method



Fapcr Point Measurement Method

Evaluating the paper point technique for locating the apical
foramen after canal preparation

Jose Luis Marcos-Arenal, DDS, PhD, MS.? Eric M. Rivera, DDS, MS.°
Daniel J. Caplan, DDS, PhD,“ and Martin Trope, DMD,¢ Orlando, Florida: Chapel Hill,

North Carolina; Iowa City, lowa; and Philadelphia, Pennsylvania

UNIVERSITY OF NORTH CAROLINA AND UNIVERSITY OF IOWA

TQUIC T 3V ULAVY VI pap/ied pPuliiil teldling Yue dlivd 1n”e

complete instrumentation

Distance from cemented

file tip to apical Vital and necrotic ~ Vital pulps only,

foramen (mm) pulps, n (%) n (%) CONCLUSION

=—1to<—0.5 5(7.0) 4(6.6) In this study, PPT was found to be suitable for
=IO el S estimating the location of AF in relatively straight
=—0.25 to <0.0 25 (35.2) 23 (37.7)

=00 2028) 2(3.3) ] - patent canals, because its performance was similar to
>0.0 to <0.25 12 (17.0) 11 (18.0) current clinically acceptable standards of estimating AF

=0.25 to <0.5 8 (11.3) 6 (9.8) : : et
=0.5 to <0.75 2(28) 2(3.3) location. To improve generalization, further research of
=0.75 to <1 1 (1.4) 0(0.0)

PPT in canals with greater curvature, and with more
varied pulpal and periapical diagnoses, is warranted.

=1 to <1.25 1(1.4) 1(1.6)
71 (100.0) 61 (100.0)

Negative distance indicates that reading was short of (coronal to) root
canal apical foramen.




CONCLUSION

. Modém electronic apex locator has Pl?ed an excellent role in
determining the working length which in irectlg has an imPact on the

treatment success. EALS has an accuracy greater compared to
others and it can also be used at angles where racjiograph won't be

able to be P]ag the role.
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