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Abstract

Introduction: Pam of cododontic ongin 15 the major cause
lo scck emorponey dintal services. ldenlifiestion of the
offending tooth 1% very crucial for s cmergency
managemenl ond o maintain a2 healthy Doctor-patient
relationship,

Adme: This studdy wis conducted to evaluate the froquency of
wdentification of the pamful ooth by the paticnt and the
climician in various Endedontic Emergencies ( EE)
Methodolegy: 352 paticnis with EE who had given
voluntary conscnt for the study wore cvalunted in this study.
ldentification of offending painful looth was done by the
paticnt and it was also identificd and diagnosed by
Endodontisty using a stondard elimieal protocol and Visual
Numcnic Analoguc Scale (VNAS) The frequency of
identificabion of pamful weoth by paticnis ond chinicrans was
asscssed and compared.

Results: The resulis of this study showed that pationils were
less accurabe than the elintcions modentification of painful
looth in EE capecinlly in Symplomatic rrcversible Pulpitis
(S1P).

Conclusion: Clinician's knowledze. judgemont and
cxpericnee helps o locate the offending tooth preeisely in
EE. The spread of the infoction to the perimdicular arca
significantly mereases the probability of idenufication of the
pan ol tooth by the pationts and chnicians.

Keywords: Denirst, Doclor-paticnt relationship,
Endodontic Emcrgencics, Pamful tooth.

Introduction

In day to day dental practice; the pain of endodontic
origin is the common canse which oflen requires the patient
to visit thc dentist on cmorgency hasis. Intcrnational
Association for the Study of Pam defines pain oz “Pam isan
impleasml sensory and cmolional expencnee associated
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with actunl or polentinl tissue damage or described in lorms
of such damase™ Endodontic Emcrpency (EE) may be
observied os an seute pulpal pain, sewle apical ubscess,
phocnix abseess or the trouma causing the pulpal injury,

When (b paticnt visits the dentist i anergency, the
quick and prompt dingnosis 1s vitnl and the treatment should
be dirveled o roliove the painful episodao. 1o that visit, the
paticat narmtes the story of spontancous’ of continuous,
throbhing pain or swelling or tmuma associated with a
particular tooth ortceth: Ofien, the paticnt may notalways be
able to locate the involved tooth which causes severe
odonfalgm Thuos, the patent moy demamd troatment of
wrong looth by their mis-judgement. Dnfferent EE have
presented clinically such as; Symplomatic Reversibic
Pulpitis (SRP), Symplomatic Irreversible Pulpius (SIP),
Symplomatic Acute Apicdl Penodontitis (SAAP) or Acute
Apical Abscess (AAAL

In a dental emergency, the identification of a painful
tooth ix also mportant (o ouin the patients confidence in the
dentisl. Improper disgroses may nol camse the relwel, mtherit
winild degencrate the pationt's trust and confidence m the
treating dentist The lundamental of this study was based on
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whether the dentisy shouid blindly trust patcmt in

identificution of pamful woth m EE or o camy ouwl the
diagnosis using therr clinical knowledge, experience and
clinical protocol. Thas, this study was conducted 1o cvaluaste,
whethir the patients mporied with the EE could commectly
identify the offondimg (ooth as per the chimcian's diognosis
and their pam severity wos measured using Verbal
Numerical Rating Scale (VNRS).'

Methodology

For this purposz, a pifol study was camicd oot including
30 paticnis aged botwocn 2 1-60 yoors. Pabients were sclocted
randomly, who were roporied with EE in the Emergency umit
of Pepariment of Conservetive Dentistry and Endodontics
of the Governmeni Dental College ond Hospital, M ummbii;
from the Out-Paticnt Depariment section (OPD) ol the
hospital. Selected patients were disgnosed by two
experienved Endodontisis based on the case history
guestionnare, climeal eyvaluation and the radiographic
cxamination. ldentifieation of thé pmnful woth with ils
elinical diagnosis was established by both the clinicians
scparately for all the patients. When there was a
disagreement of opinion, the inler-opemior bias was
climinated by armving at the final diagnosis throush
discusyion by both the clinicians. In thix pilot study, 17
{36.66%) paticnis identificd the punful tooth comoctly
whereas; the chmeians identify the correet tooth in
29{96.06%,) pahents.

In the: present study 4000 adull patients, aped betwoen
21 to 60 ycars (mean age 35.7 years); refoermed o the
Dopariment of Conservative Denlistry and  Endodoniics
lrom a peniod of 01062016 to 30/06/201 & (24 months) wene
seroened. Among the scroencd pationts, 400 patients
mrespective of thoir gender exhibited EE were randomly
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sclected. Out of 40 patienis, 352 patients; who were willing
lo participale voluntarily in the study weore evaluated. They
were divided mio four groups according to the apge as 21-30,
31-40-41-50and 51-60 years:

Imclusion eriteria

1) Anymale or femalewith the ape between 21 1o 60 years.,
2) The paticol dispnosed with EE,

3) The paticat who gave the consentl volimtarly for the
study.

Exelusion eriferia
1) Patienishoving pain ol non-endodontic ongin.
2y Al third molar teeth with EE

3) Paticnis diagnosed with symptomatic reversible
pulpitis, phitenix abseess snd endodontic falure cases:

d) Patients on snalpesie or antibiotic medieations simee o
weeh.

The atm of the study was 1o assess whether the paticnts
could preciscly wdentify the troublesome tooth during ther
first emdedontic omorgeney visit and compared o wath the
identification donec by 8 tcom of two climicians ic:
Endodontisis. Diagnoesis for each piticnl such as
Symplomatic lrreversible Pulpitis (SIP), Symptomatic
Acule Apical Periodontitis (SAAP) or Acute Alveolar
Abscess (AAA) was done afler therough cise history,
climcal ond mdiographic cxaminations. All paticnis werc
schoduled immediately for EE mamagement afler the
diagnosis mrespoctive of therr porticipation m the study, The
scventy of pain was measurcd from 0 to 10 wsng VNRS
Scale mting ax 0-No pain o [0 Worit pun imagmable
{Table T & Graph 1)." The correct frequency of identifying
the poinful tooth by the patient using their tongue, fingeror

Table 1 : Distnbution of paticnts with Endodontic emergencics with VNRS scale

VNRS Scale SIP (1=138) SAAP (2=109) AAA (n=105)
01 (No pain) 0 0 0

| 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 (Moderate pain) 0 0 0
6 0 6 ]
7 17 R 27
3 27 13 30
9 52 30 i
10 (Extreme pain) 42 23 17
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Graph I: Distribution of patients with Endodontic
emergencics in VNRS scalbe
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the expres€ion wilth the opemiors diagnosis ol the EE
condifion was noled and cormpered.

For the present study, a hypothesis was made, that the
paticnts with symplomatic FE could identify the ‘pamful

twoth more accurately whoen the discase advances fom
denitn] puip to the penradicelar Ossucs. Datn obinmed was
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like, discascowise and gender-wise disinbuotion was
depicled. Comporison of frequencies of the patients Lo
identify the comect pomful tooth and pam seventy and
affecting teeth wax done using Chi-squane lest. For all the
statistical fests, p<0.05 was comsidered to be siatistically
significant

Resulis

Crut of 352 selected paticnts with EE, 203 {57.7%) wore
miales snd 149 (42 3% were females. Oul of evaluated EE,
138 (39.2%), 109 {30.9%) and 105 (29.9%) paticnis were
dizgnosed as SIP, SAAP and AAA respectively. Results
showed that the clinicians wore more accurnte in painfil
tooth identification than the patients. Il was also obscrved
that in SAAP or AAA when the discase propressed apieally,
the patients and the cliniciand could identify the affected
tooth more significanily than patienis diggnosed with S1P
(Table IT, 11 & Graph L, 11T} 1t was also observed that the

Table H : Age and pender-wise distribution of Endodontic emorgencics idontified by pationls

Age groups SIP (n—138) SAAP (n=109) AAA (n=105)
(n=352)
M(n=203) | F(n=149) | M(r=76) | F(n=62) M(n=65) Fin=a1) | M{(n=39) | Fi{n—86)
20-30 yrs 1R300 17724 2022 &/14 14/26 10/18
(60%) (70.8%) (90.9%) (57.1%) | (53.8%) (55.5%)
31- 40 yrs 13/22 6/12 17727 6/12 1321 510
(59.0%) (50%) (62.9%) (50%) (61.9%) (50%)
41-50 yrs 918 9/15 48 3 an 5
(50%) (60%) (530%) (37.5%) (42_8%) (55.5%)
S51-60 yrs 26 T LTI B 47 5/5 4/4
(333%) | (63.6%) (45.4%) (57.1%) | (100%) (44.4%)
Table I : Age and gonder-wise disiribution of Endodontic emergoneics identified by Climeians
Age groups SIP (n=138) SAAP (n=109) AAA (=105
(n=351) 39.2% I0.9% 219.5%
M (n=203) | F(=149) | M(n=76) | F(n=b2) M(=68) | F(n=41) | M(n=39) F(n=46)
20-30 yrs (n=134) 230 23724 22422 14/14 2626 18/18
(90%) (95.8%) (100%) (100%) (100%) (100%)
31- 40 vrs (o= 104) 2022 12712 26427 1212 2121 16410
(90%%) (100%) (96.2%%) {100%) (100%) (100%)
41-50 yrs (n=63) IR/18 14/15 b7k TR o7 &M
(100%) | (93.33%) (100%) (87.5%) (85.7) (88.8%)
51-60 vrs (n=49) G/6 10411 11l 7T 5/5 9
{1 0M0%%) (90.9%) (0.9%) { 100%:) { 100%%) ( 100%)

compiled on MS Office Excel Sheet (v 2010) and was
subject to statistical anolysis usmy Statistical packoge for
social soicnces (SPSS v 21.0, 1BM). Descriptive stntisiics

maxillury and mandibular molars were the most commonly
ffocted teeth in EE (Table V), Simalarly, paticmis werc
more precise m the identification of pamful toeth of the
maxillary region than the mandibularmolars.
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Graph 11 : Age and pender-wise distribution of endodontic
emerneencies Identificd by Paticals

Age and gender-wise distribution of
endodontic emergencies identified by Patients
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Graph 111 : Age and gender-wise distnbution of endodontic
emerpencices identified by Climeims
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Discussion

EE s un unpleasant and unexpected ovent in which
paticnd with pdontalma may visit the dentnl office at any
time. In underdeveloped or devielopmg counirics due o
inadieguatc health awsreness regarding peneral as wellas the
ol health; people may visit the dentst ussally when the
pam is scvere or whon thor routine functional life is
disturbed_ In a developing country like India; the oral health
mwareness has been increased dmstieally in urhon seetors,
lzading o an increasod number of paticnls visiting the deniist
regularly. Some of the faetors are sbll restraimimg the
exposare of omil hoalth services Lo the common masscs
mcluding lack of cducation, poor economy, lack of time and
the sell oral health care négligpenee ele.

In the mumagemcnt of any EE, knowledge af such
cmcrgency and its disgnasis has a vital role. Academic
emphasis on managemeni of EE like impariing
the knowledge, live doclor-paticnt communication,
demonstration of vanoos clinteal examinaiion, tests and
imvestigations help Lo fmprove the palicnt manmgement skills
amomg the budding chimcioms, Thus, it 15 reccommended that
before amiving at 2 dinpnosis and miliating any endedontic
ircatment the paticnt’s chicl compluint must be mproduced.
It 15 orucial, particuinrty when the paticnt moy not be ablc 1o
peint owt the offendmg tooth ond may misguide the clinician.
Thus, for successtul cndodontic practice standard clinical
protoeal has been adopled for dispnosis and treatment plan
which includes; aking the detml case history, history of
mcdications, thorough climical cxamipation, corryimg ool
neecssary clinical tests snd the mdivgraphic investigation of

Table IV : Quadrant-wise disiribution of Endodontic emergencics identified by Clmicians

Ape | Masillary right side Maxillary Icht side Mandibalur Icft side Mandibular right side

groups

3s2

Tooth |11 12 13 M 15| 16|17 20 |22 (2324 (2526 (27 (31 (32 (33|34 (35036 | 37 |41 (42|43 (&8 | 45| 46 | &7
L | B |
3 |6 |4 |3 |3 |3 |6 |6 |6 |4 |3 | |5 |7 |6 % |3 |4 |5 |[=|% |7 | [3[3[5]6]7 (=
¥rs

I |3 |3 |# |4 (3|5 |5 |3 |5 |2 |3 |2 |5 |6 5|21 |2 |®# |6 4|3 |43 |56 |65
¥TE

a@m (1T ([2lz(t 1 2[5 (s2z(T (2l @ @[3 (3T (2|t ld |32zt (=201 |4 |3
aTs

sigs a2zt 200 (2l 22 (E 33 (v jz[2(Ffaf2f3f=zfifiitjijz |2
3']"
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the paticnt” Usually, dmgnosis depends om the  climical
symploms and intrnor] mdiegrophs bul Cone Beam
Computed Tomagraphy ((CBCT) 1s supenior to conventional
radiographs in dingnosing the periapical pathosis when there
arc nio signs or symploms Lo conclude the correel dingnosis.”
Simitarly, the patents on mnalpesic or antibiotic medications
wire exeluded Fom this study ag (these dmps may mask the
symptoms and lcad 1o meorrect diagnosis.

Inchmical point of view, the diagoosis of EE esscntinl
nol only Lo monapge the painful cpisode bul also: 1o prevent
the systemic spread of the fection leading (o life
threaicning  conditions like space mfoction or Ludwig's
angma.” A are complication was roparted in a case where
patienl dicd becavse of the cavernous sinus thrombophlebitis
[ollowing the rool cannl treatment where, the most e
suspected route for the spread of (the infiection was from the
tooth to the mmxillary smms; the cye and the bam," Thus,
dilermmz or wrong identification of affected tooth by the
patient or the clincian may lead o wrong dizpnosis,
ireatment orlife thresteming complications. Iimay also resull
m the persistonee of the pain which leads to loss ol the trustin
thi operating dontst

Sometimes in climical proctice, dispnosing the SAAP
and the SIPis conlusing beecause of similar clinieal
symploms wherens; the diagnosis of AAA s much simpler
due o the obvioms or visible swelling associaled with the
carous tooth. SIP 15 wsually priscnied as scvere, shorp-
shooting., conlimuoms pain associoled wilh fmoversible
mifammation of the pulp whereas; SAAP mdicates the
spread of miccton o penradicular tssue and the tooth
beeomes lender 1o perocussion. Relief {rom the pain afier o
cold application m SIP 15 the key foature to distimgoish
between SIP and SAP. Aldo, SAP dingnoscd leeth may
present with 2 history ol severe pam (o cold stimuli for less
thun a wock and the probability of disgnosed SAP was
72%." In a study, the climeal diagnosis of healthy pulp and
reversible pulpitts wore comncident with the histologic
finding m 96.6% lecth whereas; (he clinieal mmd histologic
finding of imevenible pulpitis coincided in only §4.4%

L5 s

C3EICE.

In the complicated eases when such infcction remarned
umdizgmosed and umireated . il leads o the formaton of the
periapical lesion and may cause sysiemic mfection.” Ttis well

documented that m the majority of the pamiul conditions af

teeth mvolving EE: could be diagnosed usmg clectne and
cold stimuhi. Pamnful tooth identification in the maxillary ar

mandibulararch may also vary snd it may depend on the type
olteeth involved  Resulis of oor study indieated (hot patienis
maxy net comectly identify the offendmg tooth dingnosed
with SIP but as the mfcction advanesd to the penmadicular
drea, the dontification of paunlol ooth becomes maore
specificas imcases of SAAPor AAAL

The dingnosis s imporiant in vanous EE: os the
mamagement also vares from case o cose” Removal of a
mEjor portion or compleie inflamed pulp nssue relicves the
puticnt’s pain in S1P" whereas: thorough eleaning-shaping
with orwithou! ecclusal grinding 15 eeommended 1o relicve
the pain mn paticois with SAAP"Y The paticm with AAA
usually requires dmimage cither through ool canal or
through fluctuant and depeondemt soft tissues: The
complication may arise when the spread of miection ocears
from the miceted tooth o the other vital structures or facial
spaccs present m the proxamity. SAAT or AAA may aiso
enianger the lifc of the patient if not. treated: appropriaicly
and tmaly duc te bacieracmia; septicaomia and the systomic
involvement,

In o busy schedule of modemn dental prociice; when
uncxpeclcd EE case has reporied to the dentist, where there
may be himiled tme permitted lor the treatment, the
procedures for relicving the pam in SAAP and SIP may also
vary: In a short tme, the EE management for single-mooted
and multi-rooted lecth may also differ. [n SIPorSAAP of the
smgle-rooted tooth, removal of the complele pulp tissuc is
advised whereas: m multi-rooted tooth with S1P, removal of
coronal inflamed pulp Le. pulpotomy may relieve the pam. In
casc of SAAP when the time docs not pormit the
pulpectormy; the removal of pulp tissue from the Targest ool
canal 1s gencrally recommended.

Treating the EE 15 & challengmg task ps the paticot's
sensibility 15 allered due o severe pam and difficulty in
achicving anacsihesio espoeially in "Hoet Tooth' as in SIP or
SAAP Teethwith AAA usunlly donot require snacsthesia o
pet aceess o the pulp chamber, But, sometimes onc or the
other canal moy exhibil pariially vitl pulp ossec which moy
need the pulpal mmacsthesia for complele pulp extirpation
and the debnidement.

hagnosts of EE 15 a cnical issue as it requires skill and
knowledge o identify the offending tooth ond o zam the
patient’s confidence, The dentist-patient /elationship relics
on the trust i doctor's knowledge, skills, communication as
wiell a5 cormect diagmosis and treatmend rondored by the
doctor, especmlly entical situations like EE. In ourstudy, the
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womiicr and age of the patients have not shown any sigmificant
differenee in the identificalion of painful woth when
compared to difforent EE. Disgnosis madc by the clinicians
win also consistenl ond there exists no statistically
significant diffcrence. Among all emerpeneics, the large
number of paticnis dingnosed with AAA could be able to
identify the pamful tooth, followed by SAAP and SIP
conditions, |dentification of the offending tooth by clinicians
and tooth ideniified by paticnts oy nol be the same in more
than half of the cases of S1P; but ax the discases progross,
wentification of panful woth becomes accuraie for the
paticnt cspecially in AAA eascs and was similar to the
observations of the climician.

Litcrature scarch shows thot very fow studies were
published which diseussed the localization of pain inthe oral

cavity region." " A major study was carmicd out by

MeCarthty ot 3l in 2010 discussing the importunce of

identification of painful tooth in an EE by paticnts in it
diagnosis and emergency monagement. The study showed
similar resulis o in our study snd exhibited that the patient
eould identify the arch more accurmicly than sdontitying the
corroct painful tooth m SIM or SAAP cases.” Frimd and
Glerwright [ound that 793% pationts could identify the
offending tooth when one tooth mesial or distal side was
considered as correct."” In a study by McCarthy, the tooth
localization probability was observed o be 90.7% when unc
tooth on cither side of the ideoafied tooth would have been

considered as comeel.”

For assessing the pam severity, response to pain wsunfly
measured m verbal-numerical obscrvation™ VNRS scale
has been used mothis stody g% it has been regamded as oo
acceptable and practical method for mitsal pam assessment
{Table I)," As pain is a subjeetive phenomenon, it ofien varics
from mdividual 1o mdividual, e (o me and sometimes
also differs m the same pattent. Thas, sl pom scale
reading would act as primary reading which may bo used as s
relcrence o compare with post-cmerngency management.

In our study, none of the paticnis have reporicd the pam
crossing th midline ond the resulis were samic as in the study
by Van Hassel and Harrington." Cemverscly, m another
study it was reported that pain hag erossed the midline m
1 5% of the cxamimed population moy be dee o cross-
mnervation.” Sclizer ot al. m their study concludod that
muandibular posterior leeth may cause pam in car and
temporal region an the ips-lateral side and wsually cause
refirred pain (o the other jaw.” Ourstudy reporied that there
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wis a significant difference between tooth wdentificd by
paticnls ond by the climiciuns. In some situstions wherne the
paticnt is n scvere pam, moy confose and misguide the
dentist. [T the elimeran relics on the patient’s chiel complami
withoul carrying oul ncecssary caominalions and
mvesiipations; it may remder the wrong treatment:
Conclusion
ldentification of pain source n the EE isa vital issoc in
the paim management. VNRS scale is o simple, quick and
reproducible ool in pain assessment. Patient’s cortainty
sbout the painful tooth may not always guide the climcian o
conclude the diapnosis, cspectally in EE. Though, in some
critical cascs where paticnds could not ideotify paanful tooth;
the clinicion's knowledee, jpdgoment and experienee would
help o identify the offendmg woth. Alse, the spread of
odomtogeme mivction o the penradiculor ares sigmficantly
increases the probakbility ol identiheation of the pamful woth
by the patients with scverc edontalpa.
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Abstract

Aim: To evalsate the dentinal tubule penetration depth of
three differont sculems namoly Zme oxide Eugenol sealer, AH
Plus and Epiphony with Resifon and Guitnpercha  core
muterials under SEM st vanous levels ofradicular dentim.

Materials and methods: Forly five Single rood mandibuler
promolars were collected: considering melusion and
cxciusion cntena. All the 45 specimens wore mndomly
allocated into three groups as follows - Group I Ohturation
wis done pemg pulls - percha cones and rine-oxide Enpenol
sealer, Group 11 Obtoration was done using gutia-percha
concs and Epoxy resim based AH PMus sealer: Group [11:
O¥bturation wos done usmg Resilon cones and Epiphany SE
scalor. The spoemens wene then subjected (o SEM analysis

after one wick.

Photomicrogrmphs of coronal, middle, and apical thirds of
root canal were teken for scaler penciration al a
magmification of x 1000, The values obiamed were measorod
n micron metors (um) which were then subjected o
statistical analysis.

Resulis and Observations: The Ghulated obscrvaoiions
wire then statistically analysed using ome way ANOVA at
significant level of (p<0.05) at cach third of the rool canal
that showed maximum penctration depth i the coronal third
wilh statistically significant difference {p=0.05) between the
throe sealers:

Coneclusion: The muximum penctrafion of all the threo
scalers was seen i the coronal third, least or neglimble m the
apical thitd with moximum depth ol pencetration was
observed m Group H1 - Epiphany scaler,

KeyWords: AH plus sealer, Epiphany-Resilon, Resin
Monoblock System, Scanning Electrom Microscope, fme

Oxide cugenol sealer.
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Introduction

The aim of Endodomdics is the proservation of toath in
the aral cavity Lo s function. [L consist of endodontic moad
conlaining acoess cavily preparation, cleaning shaping and
three dimensional obturntion ol the canal.

The cleanmy and shaping procedore is comspdored os ome
of the prime sicps and requires mstrumeniation Using
cndodontic mstruments and zetivated mmgation. During:
instrumentation the pencrsted smear laver may cover the
prepared canal walls snd ocelude the dentimal tobules, Thus,
complele climamntiom of microorgamisms from the rool canal
15 nel achicved which ultimatcly affects the prognosis of
mivl cansl thempy ! Goldberg and Abramovich sugpesied
thatl the smedr layer might provent the penctration of
mirecanal disinfectants and filling materials into dentinal
tirbales * Studics coneloded that the removal of e smear
bsver 15 mandatory o onder (o [peilitate. the sdaplation of
adhesive plastie ool eanal fillmg matorisls sy o o promote
the scalers to pencimic mtodentinal twhules

L 24 ) 1IADS - International Journal of Advanced Dental Sciences | Volume 1 | Issue 1 | Jan - June 2020



Obturation of the root canal space chiminates all avenucs
ofrelrograde leakape mo the rool eamal system by crealing a
fluid tight scal” Usually, a corc filling material s used n
conjunction with rool conal sealers to dllam 2 Auwid
impervious scal bolween the core material and rool caml
walls' a5 most of the scalers exhibit the ability to penetrato
inio the acecssory canals, Isternl eimols snd dentinol tbules.
Since ages, the material of cholco as a scaler used m
Endodonticx 15 based on zinc oxide and cupgenol
formulations, but however the dawback is that they are i
adhesive. AH Plus on other hand (Epoxy - based scaler) is
one ol the most commonly used sdhesive resin sealer. 1L hos
higher bond strength to dentin in comparnison (o zine oxide
cugenol, glass jonomer and calcium hydroxide - based
sealers.”

Resilon 1= 2 synthetic polymer based obfuratmy material
introduced in 2004™" broadens the dimensions of
endodontic sihesion. This sysiom consisty of a combimation
of primer, dual eure scaler and resin obturating material” and
creales o mono-block effeel The Monoblock cifeets is
ereated by the adhesion of Resilon cone (o resin based scaler,
which in burn adheres to the dentmal wall vio peoctrating into
dentinal tubules.™" Shipper ot al. called 1t a5 “*Resilon
Monoblock System™ (RMS) which has the potcntl o
strengihen the rool cansl walls spainst the meture and
decrease the micro leakage " The sealer coments within
dentmal tubules also cntombs the residun] bacteria withim the
tubales and the chemical components of sealer may exert an
antibacterial cffect that will be cnhanced by closer
approximation Lo the bacleria

Thus, this m-vitro study way conducted o compare the
dentinal tubule pencimtion of three different rool comal
scalers - zine oxide cugenol, AH Plus and Epiphany scaler
with Resilon and Gulta-percha corc matenials, onder
Seanming Elcctron Microscope (SEM),

Muaterial and Method

In this invitro study, fordy five smale ool mandibular
premodars were eollected from the Depariment of Osal and
Maxilloficial Surpery, Govermment Dentsl College and
Hospital, Mumbai. {(Samplc size- 45, margin of crror 5;
confidence level 95%, and population size 50}, The inclusion
crilenins wore -sound teeth withoul eones and teeth wath
smglc and strmght canals with fully developed apices. Teeth
with open opices, crocks, curved and mulliple canals,
fractured lecth wore exeluded from the study.

Y Original Research

The specimens were cleaned off soft tissuc, caleulus and
siaime with the help ol scaler and were stored in 0.9%. normal
salme m a glass beaker till the time they were used further

Decorpniabon of oll 45 specimens wos done using a
double sided dismond dise mmder copious waler cooling
where coronal sarface was perpendicular to the long axis of
the rool and the cemaming root length was kept as 14mm
usmyg digital vermier calliper
Cleaning and shaping :

Workimg length was determined by placmg a Ne# 10K file
iniey the ot canal, uniil 1 was just visible ot the apical
{ormmen snd then withdrrwmg it by | mm. The polp Gssue
remnants were removed using barbed broach. The
specimens wore instrumented osing Protoper Ni-Ti rolary
mstrument system. All the root canals were prepared to final
ameal size of 1. Copious imigation wos done using Sl o
3% sodium hypochlarite (NaOCY) solution using a syrnge
and 27 papnge necdle throushout mstrumentation. All
specimons wore flushed with Tml of 17% EDTA solofion
fellowed by Sml of 3% sodium hypechlontc solution for |

mimute in order to romove the smcar layer. This was followed
bry & fimal ireigation with 5ml of 0.9% Normal saline. Each ol
the oot canal specimens were dried with the sicrile paper
puoimis ind kept ready for oblumtion.

Al the 45 specimions wore nmdomly allocated into throe
TS,

Groupl 1 Obturgtion was done using guiin-percha cones
and Zinc-oxide Eugenol sealer.
Group 11 : Obluration was donc using putis-percha cones

und Epoxy resin - based A H Plue sealer.

Groap 1T : Obtomtion was done using Resilon conies aml
Epiphany SE scaler.
In Group I after abturation the cororal
portion of the scaler was subscquently
subjected Lo polvmertzzlion using lighl curing
unit for 40 seconds. Excess material wos
scarcd-off at the rool canal orifice and
condensed with a plupzer o lmm below the
canal onfice which arc them scaled using
Intermedinte Restorntive Muterial (TRM).
The specimens inall the four groups were
slored scoparstely for | weck al room

temperature oallow scalorio sctcomplotcly.
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Preparation of specimens for SEM cxaminstion :

Acslow spood, waler- cooled diamond impreenated disc
wars nsead 1o section the spécmmims pamallel (o ther long axis
resulting it two specimens per tooth. One scgment from
cach split speeimen was selecled and was prepared for SEM
examination. The surface of all the speermens was
demineralized with 10 mumuies application of 17% EDTA.A
further 10 minoles application of 3% NaOC] was used o
removedebrs and the surfnee lsyerof organic matrixaround
the senler taps.

The speeimens were then washed with distilled waler
and air dried. The specimens wore then desicented using

TABLE -1
Penetmtion Depths In Micron Meters OF Group - |
{Zme-oxide Eugenol) At Varouws Thirds OF Root Canal

raded concentration (30%,, 30%, T% 90%., [00%%:) of
ethanal. All the specimons were vacuum dned snd mounted
omin cxistimg aluminmium stubs. The spocimens wore spuiler
cogted with o thin gold coating wemg Gold spultermz
machine and cxamincd under Scanning Elcctron
Microscope.

Photomicrographs of coronal, muddle, and apical thimds
of root canal wore taken a1 o magnification of x1000 and
maximum depih ol sealer penctmtion was measiered in jum at
coromal, middle and apical thirds of mol canal. The values
oblamed were measured in micron meters (pm). The resulls
wiere inbulated and subjected to statistical analysis;

[Tablc - XV

TABLE ~ 1Tl
Penetmtion Depths In Micron Meters OF Group - 11
{Rostlon- Epiphany) At Various Thirds Of Root Canal

Sample | Coronal third | Middie third | Apical third Sample | Coronal third | Middie third | Apical third
1 13im 13 im 04 im I 52 im 44 im 30
2 I8 im - - 2 6l im 36 Im iz
3 17 im i4im - 3 56 Im 32im 25
4 18 im 10im 03 im 4 62 im 37 im 23
5 21 im - - 5 57 im 27 im 19
6 I8 im Il im 02 im 6 S8 im 21 im I8
7 17 im 12 im 06 im i Sf im 18 im 16
8 20 im - - 8 53im 20} Im 19
9 19 im 10im 05 im g 55 im 24im 17
] 18 im - - 0 S8 im 35 im 22
11 15im 13 Im - i1 §1 im 34 im 28 Im
12 20 jm 10im 02 im 12 49 im 26 im 22 im
13 18 im - 04 im 13 52 im 2% Im 24 im
14 17 im i2 im - 14 54 im 27im 26 im
15 20 im 11 im 03 im 15 $6 im 32im 21 im
TABLE - I TABLE -1V
Penetratiom Depths In Micron Meters OF Group — 11 Maximum Penetration Depth ( in pm) Of Zoe; AH Plus,
(AH Plus) At Vanous Thirds OF Root Cunal and Epiphany Scalers
Sample | Coronal third | Middle third | Apical third Sumiple £OE AH Plos Hesilon-Epiphany
I 49 im 1% im 16 im ! 13 im 4% im 52 im
2 47 lm ) Im - 2 HE im &7 im &) fm
3 S0 im 26 Im 13im 3 17 im 0 im 3 m
4 52im 29 Im 12 im 4 I#im 52im 62 im
5 53 im 42 im 14 im 5 21 im 53 im Al im
I3 57 Im 77 im = t 1% im 57 im S im
7 53 im 35 im . 7 17im 55 tm 56 im
8 S3im 22 im 13 im & 2t im Sim 53 im
] 4% im 24 Im = % 149 im AR im 55im
o 32im 20 im 09 im L 18 im 52ty 5K im
11 52 im 20 im 13 im 1 L5 bm 52im 51 tm
12 46 Im 34 im 111 m 12 20 im 46 im 40 im
13 42 jm 26 im - 13 1% im A2 im 52im
14 48 im 32im Ll im s 17im 4 im 54im
15 S0 im 30 Im 04 im I5 24} im 54 i 36 im
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TABLE -V
Tablc Showing Mean, Stmdard Deviation,
Standard Error In Coromil Third OF ATl The Three Scalers

N Mcan | Sid Devaation | Sid. Error
ZOE 5 17.2000 213177 67412
Resilon | 15 | 56,7000 302030 B5510
AHPlus| 15 | 316000 313404 99107
Tortul 45 | 42.0667 17.71602 323449
TABLE - V1

Table Showing Mcean, Standard Deviation,
Standard Error In Middle Third OF All The Three Scaler

N Meun | Sud Deviation| Sid Error
ZDE L5 7.0 G 46306 1-943635
Resilon | 15 | 2R.9000 8946227 283412
AH Plus| 15 | 258000 T 58361 239815
Total 45 | 2035667 1230274 224616
TABLE-VI

Table Showing Mcean, Standard Deviation,
Standard Error In Apical Third OF ATl The Three Sealers

o€ Original Research

TABLE-IX
Analysis Of Vananee (ooe-way Anova) Middlc Third
Sum of _, Mcan . i
Sepitires ot Sepunre F Sig.
Between | sone a7 | 2 | 1404.433 | 23092 000
iroups
Within | | sens00| 27 | 58537
Ciroups
Total | 4389367 | 29
1

TABLE-X
Anulysis OF Varznee (one-wiry Anova) Apical Thard
Somof | df Mean F Sig.
Between | 1606845 | 2 1091421 | 16.092 | 000
Groups
Withm | 1079.245 | 27 26217
Ciroupes
Totml | 2456231 | 29

TABLE-X]
Post Hoe Tests Multiple Comparisons In Coronal Third
(I {(5) | Mecan Difference | Sid. Error | Sig.
o Eroug (1-1)
Resilon | AH Plus| 5. 10000 *) L.25137 | D00
Z0OE 38, BO000(=) L.25137 | .000
AH Plus | Resilon -5 10000(*) L25137 | 000
0L 3370000 *) 1.25137 | .000
ZOE | Resilon | -3RB0000(%) L.25137 | .000
AH Plus|  -33.700000*) L.25137 | 000

N Mecan | Std. Deviation | Std. Ermor
ZOE 15 541000 2. 13936 0005
Resilon | 15 192000 506271 145412
AHPlux| IS5 | 123100 35800 121815
Total 45 95783 G, 76274 112616
TABLE-VINl

Analysis O Vananee (onc-way Anova) Coromal Third

* The meun differonee 1s significant at the (05 level,

TABLE-XH
Posi Hoe Tests Multiple Compansons in Middle Third

Sum of Mean ;
Sqquarey Lt Squinre F Sig

Between Groups | 8890467

LE¥]

4445233 | 567.745 | 000
Within Groups | 211400 | 27 T.830

Totl QLOLEST | 29

'

(1) () |Mean Diffcrence | Std Error | Sig.
group | group (1-3)

Resilon | AH Plus 110000 342161 | 373

ZOE 16.90000(%) | 342161 | 000

AH Plus | Resilon 110000 342161 | 373

ZOFE 1220000(%) | 342161 | 000

ZOE | Resifon | - 16.40000(%) | 342161 | 000

AH Plus| -10.18000(%) | 3.4216) | .000

* The menn difference is significant ot the 05 level,
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TABLE-XII
Post Hoo Tests Multiple Comparisons In Apical Third

Original Research

in E)] Mocan Diffcrenee | Std. Emor | Sig
group group | (1-1} |

Resilon | AH Plus 310000 434161 | 42

ZOE 21.900000*) 434161 I 000

AH Plus | Roxilon 310000 434161 | 42

Z0E 18 BOO00(*) 434161 | 000

ZOE | Resilon | -21.90000{*) 434161 | 42

AH Plus 1 8. 50000( *) 434161 I 142

* The mean difforence 1s significant at the .05 lovel.

TABLE-XTV
Anabyain OF Vartanee (one-way Anova)

Maximum Ponetration Depth ( mopm)
In Epiphony, Ah Plus, And Zoc

Sum of y Mian - .
Squares a Squure 2 Sig.

Bi.:lwcm BRMLA6T | 2 | 44452333 | 567.745 | 000

Ciroupy

Within | 511400 | 27 | 7830

Cirpups

Total | 9101.867 | 29

TABLE-XV

Mulople Compansons Maxmmum Penctration Bopth (in mm)
In Epiphany, Ah Plus And Zoe

(1 (1) | Mean Difference | Std Error | Sig.
aroup aroup (I-1)

Resilon | AH Plos 510000 *) 125137 ! 000

Z0E I8 RO0OGB(F) [ 25137 | od

AH Plus | Resilon 5.10000(*) 125137 | 00

ZOE I3 T0000(%) 125137 | .000

ZOE | Resilon | -38.E0000{*) 125137 I 000

AH Plus | -33, 70000(*) 125137 I A000

*The mean difference 14 significant ol the .03 level.

Results

Group 1 {Zine-Oxide Evgenol):

Umn exammation under S EM, the saaler particles were lange,
sphenical with liomited penctrntion wpto 21 pm, [4um and
fium in coronal, middle and spical third respectiully
{ Fhotomicrograph 1A, 1B, 1C)

Photomicropraph 1 A:
SEM Photomicrograph of Group [ at Cervical third

(KW AL

Pholomicrograph I B:
SEM Pholomicrograph of Group | at Middle thind
i e 4 = h_‘ . - -
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Photomicrograph 1C: Photumicrograph 11 B:
Sem Photomicrograph of Group | at Apical Third

SEM Pholomicrograph of Groop [T at Middle  thard

_ Photomicrograph 11 C:
Group L1{AH Plus): SEM Phatomicrograph of Group 11 al Apical third

The appeamnce of the sealer was grammlsr with masmm
penctration uplo 5Tpm, 42pm and 16pm in coronal, middle
and apical thind respectfully (Pholomicrograph 1LA, 118,
1y

Photemicrograph 11 A:

SEM Photomicrograph of Coroup 11 ot
Coronal third

Group 11 { Resilon-Epiphany);

The appeanmee of the scaler was granular with maxomom
penciration upto 62pm, 44um and 32pm mecoronal, middle
and apieal third respect fully

{ Photomicrograph THTA, [THR, ITIC)
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Photomicrograph 3 A:
SEM Photomicrograph of Group [T at Coronal  theed

Photomicropraph 3 B:
SEM Pholomicrograph of Group 11T at Middle thrd

Photomicrograph 111 C:
SEM Photomicrograph ol Group 111 at Apieal third

The tobuloted obscrvations were thon statistically
analysed using one way ANOVA ol significant level of
(pr=0.05} at cach third of the mot canal. [t was found that a1l
the three sealers showed maximum penctration depth m the
coronal third with statistically significant differonee
(= 0.05 ) betwioen the throe sealers:

Post Hoco test was also porformod, to compare the
variation af maxmmum: pencimtion depth of sealer lested
between the groups, In companison to Group | (Zine Oxide
Eugenol sealer), Group 11 (AH Plus) and Group 111
{ Epiphany) showed highly statistical significent difference.
Group Il and Group 1 olso showed statistical sigmficani
difference.

GRAPH I
Ciraphical Representation OF The Maximum Penctration
Diepth ( mmm) OF Zoc, AH Plus, And Epiphamy Sealers
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GRAPH I

Grophieal Representation OF The Mean Maximuom
Penctrution Depth { In Mm ) OF Zoe, AH Plux,
And Epiphany Scalers
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Discussion

Three dimensiomal obiumtion of the rool cangl is one the
meen goals of endodontic treatment essential for proventing
reinfeetion of the canal ond o preserve the health of the
perinpical tissues, thereby ensuring the suceess of oot cunal
therapy:’

Root canal sealers play an indegrul role m obturution and
are imporiant Lo atisin an impervious fuid tight seal betwieen
the core malerial and rool camul walls. Over the past contury,
sutin-percha (GF) combined with zine oxide cugenol scaler
has been the most commonly used obturation system and hos
served as a benchmork whion evaluating newermaterials.”

However, GP and ZOE sealer does not have adapiation
o the ool canal walls and docs notl form 1 ‘monoblock’
thoreby may extubit microleakage wmd varows studies have
exhibitcd loakage at their mterface."” Due to these
limitations; the rower maicrals are introduced o formea scal
along the radicular dentin which is important in preventmg
Te-infection of the ool coml space,

Resin scalers and synthotic rool canal filling material
wore niroduced: and thew desipn 15 based on polyester
chemistry ond these exhibil looks snd handles similar 1o
gutts percha . Studies have shown that bacterial leakage
‘with Restlon i significantly less when compared with gutfas-
percha” Resin scalers have shown to ponctrate indo the
dentinal tubules much more than the conventional sealers™
This stsdy was undertaken lo evaluste the penelmtion depth
of 3 scalers - Zine oxide Eugenol, AH Plus and Epiphany
sealerwith Resilon and Guttapercha core matenols mio the
dentinal twholes wamg o Scanning Electron Microscope
(SEM).

Owver the years, SEM have been used by 2 mumber of
imvestignions to cvalunte the scaler penetratiom inlo dentinad
wbales. " The tmages produced wsing SEM allows
{or detailed observation of the dentinal oboles (he integrity
and surfzce appearance of the scaler cement’. The
penctrution of the scaler into the dentinal tubales can be scon
in dedasil mnd ad high mognification.’

Instrmimiation durmg mol conal therapy prodoces a |
5 pm theck smcar loyer. Mo Comb and Smith were thie first to
deseribe the smear layer on instrumented root canal wally'

Proponents stale thil the mmoval of the smear layer
allows for imtimate contact of mgants, medicaments and
scalers with the potentially mfected dontinal whules, ™"
The smcar layer ploys an mmportent role mroot canal therapy
because i affects the adaplation of filling melenals to therool

Y Original Research

ennal walls, Many studies conclude that the removal of the
smemr layer is mandatory for the sdhesive ol canal filling
matcrials and scalers to pencirale dentingl tubules.™™
Application of EDTA und NaDCl removes the smicar layer
completely and allows all scalers o pencirate mio the
dentnal tobules, although lo o varying depths.

SEM analysis has shown that the smear bryer comprises
of both organic and morganic substnces. The components
of the smear loyer are very small particles with a lorge
surface-muss ratio, which makes thom very soluble inacids.
Goldmon of al (1982) showed that when used alone, ED'TA
removed tho morgemic portion and Jeft an organic layer miact
in the ubules ~, NaQC) has been shown 1o be effective in
dissolving pulpal remnants and predentin. The tubule
orifices are enlarged duc o the dissalution of peritubular
dentin . Varous concenirations of NaOCT have been used (o
momove the smoor layer n clinical endodontic proctice.
Studics have shown that 3%%NaoCTremoved the smcar layer,
bacteria and organic tissue satisfactonly™ which is o strong
oxideang zgent and may cause problems when wsed as the
last frigent. 1t leaves behimd an oxypen rich layer on the
dentin surface, which results m redoeed bond strengths by
inhihitimg the polymuenzation of msins and increased
microlcakage,

Therefore it has been proposed to wse NaOCT fist,
followed by EDTA lor mmoval of the smear layer after the
instrumentation, and then distilled waler as a final nnse in
order to mimmize the compromising cffcet of NaOC] on
primerfresm-sealer polymeriention, and o achicve betler
adheston of the sealers by permilting penctmtion of scalers

Al

inio dentime lubules

According to Ingle™ lateral condensation of gutispercha
i the most widely used method of oluraling Tool canals
which s m accordance with the present study where root
canal obturntion was done by laleri] condensation technigue
because 1t 15 4 most widely recommended and 3 proven
classic technigue. ™"

Penetmation of endodoniic scalers mio dentmal wbules
decreases the inderface bedween the malerisl and the dentin
and excrt antibactenial offects awminst bacteria that reside
within these arens hay been well established ™ Sealors that
display sreater penciration will potentially have o greater
propensity (o eniomb viable baclena withm tubuoles,
isolating them from polentiol nutricnt sources.
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The penctrability of resm scaloms mito accessory and
laternl canals may be o function of their physical proportics
like flow, surfpce tonsion, selumlity, working and sctiing
time. Flow is important s it reflects its ability 1o penetrale
into small imregularitics and ramifications of the rool canal
sysicm 2nd dentngl twbales and cnter un-mstrumented

accessory ool canal analomy,

Momover, flow along with the sealer's antimicrobial
cioctivencss may aid the dismicction of the root canal
system. Most emdodontic sealers ore psuedoplastic so that
viscosily 18 reduced and flow 15 nereased when shear mate
increases duning compoction . This should facilitate scaler
flow i accessory anaiomy. Physically the penetration ofa
hgmd (uncwrcd resin) into o porows solid (dentin) is
duscribed by Washburn cqualion ™. This cqualion assumcs
that the perous solid 15 a bundle of open capillancs; m this
cake the penctration of the hiquid is driven by capillary

forec.”

Surface tension of filling matenals determmes the depth
ol their penetration mio dentmal wboles: the lower the
tension, the higher the peneiration level ™™ and this could
concaivably mmprove the scaling obility of the root canal
system by increasing the surlace arca contae! of filmg
materinls to preparcd conas | walls ™.

Polymerzmiion shnnkage 15 ofien ossocinted with rosin
scalers. Cavity configuration fclor (o-factoer) is the mbio of
the bonded to unbounded surfuce arca’ where the volume of
monomers 1% reduced, which eroates sufficient shrinkape
stresses to debond the matenial ffom the dentin, therehy
decreasing relention and mercasing leakage. As the
thickness of the adhesive mulenal or sealer 15 reduced, the
volumelric shrinknge s redoeed. which resulls o a reduction
of shrinkage stress(s-factor),

Within the hmitations of the present study, the least
depth ol penctration amiorgst the three groups was witnessed
in Group | and the mean depth of penciration scen in the
cormal thrd was 2 1pm, 1dpm m the mddle thind, 6pem o
the apical third whereas Groop 11 had 8 more penelration
comparcd to Group | but showed les penctration when
comparcd o Group [ with 2 mesm penctration of $Tum at
the coronal third, 42pm at the middle third, 16 pm at the
apical third.

Giroop H1 exhibited the max imum penetration depth indo
the radicular dentmal tubules compared to Group | and
Ciroup I1. The mean depth of penciration at the coronaol third

ws (62 pm, A4m at the midde third, 32 pon at the apical third,

Kokkas et al (2004)" cxamined the mfluence of the
smizar layer on dentinal wbule penctmation depth of AH Plus,
Apcxit, snd Roth 811 root canal scalers where AH plus
displaved decper pencimtion than the zne oxide cumennl
{ZOE) bascd scaler which was in accordance with the
prosent study.

Gharih el al. (2007)" asvessed the resin dentin inforface
and comparcd the average depth of dontm tubule sealer
penetration in the coronal. middle and apieal third of anterior
tecth obfumtcd with Epiphany oblumation systcm using
Conflocal microscopy and showed Lhat there was
sigmificantly less porcentoge of scaler penciration in the
apical sections thon the middle or coronal scetion. The
results of prsent study comeide wath (his study showing
moximum penctration of the sealers of he coronal third,
followed by the middle third snd mimimal m the apical thind.

Roegional vanation in the depth of tubular penctration
has heen demaomsimted by a number of suthors. "™ The
apical dentin displays less wbule densiby with some arcas
complelely devaid of tubules exhibit sclerosis of dentin
which may prevent peoctration of imigating selutions and

rool canal sealers, ™"

A primer is wad to condition the walls of the rool camal
prior o the scaler application thot opens the dentmal tubulc
by momovimg the smcar layer, thos faciliating groaler amouni
of ponctrttion into the dentinal twboles. In the scalers that
wore lesded Only Resilon- Epiphany is to be used with o sell’
ciching prmer pror o the application of the scaler.*”
Therelore probably o grealer pencirmtion al all the throe
fevels wos scon with Group [1-Resilon- Epphuny due to the
application of sel{'clching primors.

With the other scalers, primers are oot (o be used;
therefore the penctmtion may be dependent on the smear
layer removal by 17 EDTA and the physical propertics of
the scaler AH -Plus and ZOE heve a reasonable sciting ime
and their low propirtics coable them Lo ponclate nto the
dentmal tubules. The type. stze ond shape of the fillers may
also play an mtegral role and influence the penitrabion of
resin sealers.

Incorporating nanofillers into newer scalers may
gnhanee their penctmation into the rmdicular dentinal tubules
and help in deercasing the sealer - dentin inferface. However
Further studies ure required to substant fate these resulis,
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Conclusion

The fullowing conclusions were drawn from this study:

. The mexmmum pencireiton of all the three scalers
wis scen fn the coronal third, followed by the
middle third and least or neghmble in the apical
thimd.

2. Among the scalers lested, the maximum dopth of

penciration in the redicular dentmal tubosles was
obscrvied in Grouap 111 - Epiphany sealer.

3. Group 11 AH Plus scaler had siprifeantly greater
penctration o dentinal fubules compared o
Group 1
penetration was significantly less as compared (o
Group 111 - Epiphany scaler.

4. Group | — Lime Oxide Eupenol scaler showed
signtficantly mmimuom penctration compeared o

Epiphany

Zinc Oxide Engenol scaler but

Groopl - AH Plus senlorand Group I11
scalcr.

Resilon is susecpiible o alkaline hydrolysis by

bactcrial/salivary enzymes and endodontically relevant
hacteria thal warrants further investigation in onder (o have
further inssght o the cifcetivencss of these matcnials,
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Abstruct

Radiculor ey 15 the most common odomiogmie cysl
comprismg about hall’ of the catite jaw cvsts. It s usually
asymplomatic but may exhibit pam and swelling when
sceondarily nfecled Managoment of the mdicular cyst
mvolves non-surgical root canal troatment of aMocted tecth or
surmical enucleation when the lesion s non-responsive Lo
conventional rool canal therapy. This arlicle presents
successful management of a patient dipgnoscd with
Amclogenesis Imperfects (Al) associsted with mfected
radicular cyst by conventioni) endodontic and surgical
approach as well as its esthetic rehabilitation.

Kevwords | Amclogencsis Imperfecta, Mineral Trioxide
Agprepate: Periapical Surpery, Radicular Cyst

Introduction

Radicular cysl is the most commen odimiogomie cyst
derived from the Epithelinl cell rests of Malasscz. ' Itoccus as
a comsequence o inflammation wually cosed by troumas (o
the upper antenor fecth. It s pnmenly asymplomatic and
discovered as an incidental [inding during rouline
radiographic examination. Monagement of mdicular cyst is
dome either by non-surgical or surgical approach. Thouwgh,
nonsurgical endodonbic treatment 15 highly predictable and a
proven succcssfol trestmienl modality in most of the cases,
surgical approach is required m cascs of large tmuc cysts or
persistent inflammatory cysl non-responsive Lo the
nonsurgical approach.™ Besides trauma, mdicalar cyst muy
olso be asssocinted with eartous teeth having chronie
periapical lesion of endodontic ongm.

Amuclopenesis Imporfecta (Al) is a mre, congonital
developmental defect of cnomel formation which prescots
with discolourced ar pitled, yellowish sppearmnce ol the teeth,
Thas case report deseribes the: sucecssiul manseement of
infected radicular cyst in o paticnt associaled with
amclogeness Imperfecta Al by conscrvative amd surgscal
opproach,
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Casc Report

A J0-year-old female patient was reforred 1o the
Department of Conscrvative Dentistry and  Endodontics
Government Dental College & Hospital, Mumbai from a
private dentnd practibones with a chicl complaint of painand
swelling 1n the upper lefi front lecth region smee 2 months
Pain was dull and mtcrmittent in nature. She visitod a local
dental practitioner for the same and undorwent ool canal
treatment of tecth #21 and #22. Unforiunately, cven after
mmitintion of moolcana! treatment of tceth #21 and § 22, there
was confinuous pain #nd pus discharge through the ssme
teeth and a fluctunnt palatal swelling was observed m the
maxillary lef incisor mgion. Thus, the patient was relored Lo
our terfiary care center for opmion and further treatment.

Climically, the tecth #21 and #22 showcd mercascd
rosponse Lo poroussion snd palpation test. The overlying
palatal bone in this region appeared to be expanded without
any dofincd border The tecth exlubited no responsc to
clectric pulp lesting. Her medical hislory wias non
conirnbutory and she-gave no history of trauma (o the aflected
teeth, Infracral exammation showed genemleeed loss of
coanmc] and dentin with gencralized yellowish discolorition
affecting almost all the permanent iceth [Figare I,
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Figure |z Climocal photograph showmg gencmilized
yiellowish discolourcd tocth,

Clmacally, tho enamel structore was lost leaving belund
the residual crown structore composcd munly of the dontin,
Transloconcy of cnamel could nol be demoarented ond
generalized attrition with Joss of proximal contacts and
vertical dimension was also observed, suirpesting Al She
save a history of similar kind of yi:llnwi:-;ﬁ dentition e her
{amily members supgestive ol hereditary AL

Intraoral periapical (10PA) radiograph showed presenec
of well delined. non-corticated, perizpical mdiolucency
{oppreximately 1 8mm x15mm) m the rogmon ol tooth #21 and
fi22 |Figure I}.

Figure [T : Preoperative OPA rediograph showed
well-defined perinpical mdiolucency associnted
with loath #21, #22.

Aspiration of the swelling was performcd usmye 20-ganpe
needle with 10ee syrimze assembly. The collected yellowish
discharpe was senl for the histopathologie cxammation.
Histo-pathological evaluation showed that the smear
comprised predommanily of neutrophils sdmixed with
lymphocyics, clusicrs gnd shects of hemosidenin laden
macrophages 10 o beckground of few RBOCs, cholesterol
crystols and proteimoccous matcrinl. Biochemical analvsis
revealed total protoin: 359 mg/dl, Sugar 34 me/dl,
Cholesterol: 238 me/dl. From elinical, mdiographic and
histologic findings the diagnosts of mfccted radicular cyst
associaled with teeth 92 ] and #22 was mnde.

Case Report

The diffcrential diagnosis of mfecled radicolar eyat

myalve penapical gramulomn, perispical abscess or
supparative osteomnyelitis. Usuaally, acute apicil abscess
manifosts severc puin, swelling, tooth mobility and
radiograph may show ill-defined mdiolucency with hazy
borders. In contrast, mdicular evsl shows o well-delned
radiolucency with the corticated border Bul, il the eyst
becomes sccondanty anfected, mflammatory reachon of
surroundmg bone may result in loss of cortication, This case
prosanted with well-defined mdiolucency, loss of cortication
and palatal plate expansion suggesting the miected mdicular
cysi.

Root canal treatment ol all sensitive and affected teeth
waos planned and afier cxplimme the treatment procedures
the mitrmed consent was oblamed from the paticnt.In the
first visil, the aceess wis modificd in ooth §21 and #22 Pus
discharpe was observed through the Tool cansl of wath #21.
Cleaning and shaping was performod. Imgation with 3.23%
sedim hypochlorite followed by saling and fmal nnsing
with 2% chiorhexidine was done. Caleium hydroxide intra-
canal dressing was given in both teeth #21and 722 and the
pationt was recalled afier 7 days: In the next visit, the patient
waos symplomatic but showed pus dischorze through the root
canal of tooth #21, Tntm canal imgstion was done with
chlorhexidine and ealeium hydroxide dressing was piven,
Paticot was rocalled agnin aflora week.

In the subsequeni visil, the looth #22 was asymplomatic,
but tooth 721 still showed the pus discharpe. In this visit the
tooth #22 was obturnied. Aficr imgation, Trple Antibiotic
Pastc (TAP) compmsing of combination of ciprollaxscin,
metromidarnle and cefixime (12121 with saline) was placed in
the root canal of looth #21 snd pationt wos reealled after 14
days. Two weeks later, slight pus discharge was still observed
from the root conal of tooth #21 and the paticnt also presented
with # palatal swelling, As the lesion wits non- responsive Lo
the conservative approsch, surgery was planmned which
mclude surgical cnuclcotion; apiccctomy and retrogrde
Ollmg with Mmcral Tnoxide Aggregate (MTA). The oo
canal trewiment of leeth #21 and #22 was completed one day
priar to the scheduled surpery [Figure H).

1JADS - International Journal of Advanced Dental Sciences | Volume I | Issue | | Jan - June 2020 € 81



Fieure 1) Post obiuration IOPA mdiograph of
teoth #21 and #22 belore surgery.,

Pre-surgical blood mvestigations were performed Lo
chock general fitness of the patient. All the procedures were
deseribed 1o the patient and hor mivrmed consent was
obinmed. Infra-orhital nerve block, naso-palstine neeve block
und loeal infilimtion of surpieal sile was donce wsing 2%
lignocame contaming | 80,000 cpincphrine. A fler seeuring
profomnd anacsthesia, two vertical incisions and onc
horizontal mcision extemding from lelt maxillary canine to
nght maxillary lateral mcisor wire given usiog No, 15 blade,
Full (hickmess mues-periosteal flop was elovated with the
help of perosical elovator. A large bony defect was observied,
perforatmg the labial corieal plate. Surgical S5 white bur was
wscd along with the coolant 1o widen the hony window and
remove the defective marging The granulation lssue was
romoved wsing the ourelte afleromelention [Figure 1V].

Figure IV : Surpgieal coreltage {ollowed by enucleation.
Alter complete curelinge of cystic leston, it was seot for
the histo-patholgic examinaton; which confirmed o as the
"Infected mdiculor cya” [Figure V).

¥

Fige V: Histologe pholograph of mifected mdicolar cyst.

The apex ofthe looth #21 wasreseeted | Figore V)

Figure V1 : Rool cnd reseetion and retro- grade cavity
preparation in looth #21.

and ool end cavity was prepared with Prolflim ultmsone
tips No. | and No 2 (Dentsply Muillefer, Switzertand) o a
depth of 3 mm and retrograde Alling was done usimg MTA
{Angchus) [Figure VI

Figun: VII: Retrogrude flling with MTA in tecth #2] and 422,

Immediate post-surgical [OPA radiopraph was made.
[Figure VITI]

Figur: VIII: Immediate post-sangcal mdiograph of

toeth #21 and #22.

A fler proper approxamation, lap closdre was done with
polvestor sufuring materinl using Smple micrmupled sutoring
technigue. Post-opomtive mstructions were given and the
patienl wos recalled afier 7 days for the sulore removal. As
per the patient's osthetic demand, csthebe rehabilitation of
paticnt waos done after tool canal treaiment of all tocth,
followed by esthitic crowns [Figore 1X].
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Figure IX: Esthetie rehabilitation of all weeth
Patienl was advised (o repor back every 3 months forregular
[ollow up m which IOPA showed sutisfactory healmg

[FigureX].

Figure X: 3 months fullow-up 1OPA radiograph ol tecth
w2l mnd #22 showmng satisiactory healing of the lesion.

Discussion

Radicular cyst 15 the most common odonlogonic
inflammuatory jaw cyst, also known as ponopreal cyst s
prevalonee is abowt 2% 1o 68% of all the jaw cysts." 1L sriscs
from epithclinl remnants o the penodontal ligoment as o
resull of inflammation.” I is always associated with & non-
vital tooth. Dental carigs or trauma (o the teeth
causcs inflammation of the pulp and lcads Lo pulp necross,
However, in this case, paticnt neither preseoted with cancs,
nwr gave any history of trmomee. The ocowrrence of a mdicular
cyst hore can be atirtbutcd to the early loss ol coamel owimg (o
Al exposing the dentimal tubules lo baclerial invasion consing
the pulpal mlammation and the necrosis, The mfection then
spread o the apex of the tooth, causing periapical
periodontitis; which may have lead to probifcration of
cpithelial rest eells in the poriodontal lgamont leading o
formation of the radienlar eyst.’

Radienlar cyst 15 of two types “pocket cyst™ (attached (o
the apical fommen) or “troe eyst” (no attschmeni (o the ool
stracturg).” The prescoted case demonstrate a classic tue
cwsl [t is usnally asympiomatic and discovered incidentally
on radiographic cxamination. [l may causc swelling or pain
casice whin the cyst is lirpe or secondarily mfected, a5 scenin

Case Report

our case.” Radiogrophic prosentation of radicular cyst
meludes, corticated pesr-shoped. umlocular radiolucent area
in the peniapical rogion ofthe involved lecth. The cortication,
m this case was lost owing o inflammatory resetion of the
surrounding bone due (o secondary infection. The cyst often
displaces the adjacent tecth or causc oot resorplion, but
ocither have beon cxhibited in this casc.'

Histologically, il shows cystic covity lined by non-
keratimized stmatficd sgoomous epithchum supporicd by
comnechive tesoe capsule. The comeetive hissme copsule
consixts of dense bundles of collagen fibres with miterspersed
fbroblasts, donse miammatory cell mAltmle chielly
consistmg of lymphocytes, plasma cells and extrovasated red
blood eclls,” This case prosanted with infiected mdicular eyat
m a paticnt with Al AT is 3 congenitnl defect of cnamct
formation, which is chameterised by prosmee of smmall,
vellow, brown tecth that are prone to domage and breakage ™"
Al ix of three types hypoplastic, hypocaleified, and
hypomaturstion. In this case, the potient presented with
hypovaleified Al affceling cnamcl n colour, thickness and
resistance and mamfestmg as small, yellowish brown eoth,
This patient had no history of traumi. So in this case. exposcd
dentme might have provided pathway for bactenial entry into
periapical arca that resulied in apical poriedontits and
subsequent eyst formation that was detected when patient
cami: with palatal swielling mmaxillary front teeth region.

The choice of treatment of radicular cyst may be
delermimed by factors such as the extension of the lesion,
rclation with anafomse stroctures, angm, and climeal
charactenstics of the lesion, and co-operation ond systomic
condition of the paticnt.” Treatment 15 dirceted af climinating
the etiolozy which most often is the presonce ol bagtenn and
other microbial imitand m the rool canal system. Vinious
treatment sptions for management melude convenational rool
canal treatment without any adjunctive therapy or wse of
miraeanal medicament as an adjunel o the rool eanal
treatment, surgical reatment like doccompression, apesx,
cnucleation or marsupialization. Vinous studics have
reported: 85% success mite after non surgical endodontic
treatment of téeth with perinpical lesion ™

In this ease, one of the involved leeth was nob- respohstve
to the non-surgical oot canal treatment So, surgical
approach was' planned which meluded enucleation and
retrogradc Alling with MTA. Foucleation mvolves complele
removal of cystic lining with healing by primary intention.”
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MTA 1z o widely sceepled retrograde fitling matenal which i
biocompatible, has better sealing ability and is resistanl o
displacement.” Follow-up was taken after three months
‘which showed expected healing of the eystie leston with bone
formution.

In cases of Al dug to lods ofenamel, the tecthmay become
sensitive and beecome susceptible to infeetion due lo open
dentimal tubules. In our case, considermg the esthelc
demands of the patient and overall elimeal condition of the
paticnt’s teeth as Al oot canal teatment of all ceth was
planmed and cithetic [ull coverage restoration were given W
the patient
Conclusion

Radicular cysts are wsuafly sssocinted with trauma and
often dotected as incidental fndings durng routing dental
radiographic cxammation. Small cvstic lesions though
{reguently heal ssmply afier proper endodontie therapy: some
true lesions ore non-responsive: Lo conventional root canal
trcatment ond may need additional surgical treatment.
Patients with developmental defects of teeth must be treated
acecordme o s clinieal wnd mdiogrophic presentation lor
thetr optimim functional and exthetic outcome.
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Abstract

An esthotic smile 15 considered to be gn assct o @n
individunl's persomality. Any deviation from the nmtuarsl
apporance comprromizes the Beial sestheties and disstema s
ome of the commen devinbions. Diastoma not only distorts the
plewing smile by accentosting the observer's altention on il
but also, doviale thor altention from the st of the dental
composition. An unesthetic smile may causc scif
consciousness, Jow sell-esicem ond repented atlempls Lo
conceul perceived dental defects. Dinstema moy also change
the nirflow between the teeth leading fo phonetic problem.
Diastema elosure & o of the challenging tasks and the
treatment for 1is comection of may melode peniodontal
surzery, orthedontic corrections, restoratives suchas ditect or
indireel eomposile, partial or full erowns or coromie Inminate
vencers or 8 combimation of seven] therapies. The presented
case report describes the procodure for dinstema closure in
the maxillary snienor Tegion with wn intordiseiplmary
approach wing periodomntal and restoratree ircatments.
Keywords: Crown lengthening procedure, Lamimates,
Multidisciplinary approach, Spacing m tecth.

Introduction

In today’s world of health awarcness, every individual
demandy esthetic sppearanee. An esthetic smile s one of the
factors which adds a posiive ympact to the subjoot’s
personality. Any deviation from the natural may compromise
the facial scsthetics m the form of the spacng, Midline
Mastema (M), discoloration or the prochination etc. MBnot
only diveris observer's attcation but alse aceentuate the their
obsarvation on the defiee '

MD psychologically affects the scll-consciousness,
comses low selfestcem and temds the patient lo allempl Lo
conccal the anatomical defeet with hps. Diasicma may also
change the amflow between the lecth which results in
difficulty in phonclics.” Virous treatment modalitics arc
available to comect the MD depending upen the dimensions
ol spuce, cause of spacmyg and occlusion cle. Sometimes; it
may alse regoire periodontal surpery or orthodontic
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comection.

Restorntions such as direct or indircet composites,
parfial or [ull crown: or ceramic |laminate vencors or
eombinztion of scveral modalitics are available to commect the
dimsterma.” This article prosenis o case report of dinsicma
closore in maxillary meisors e csthelic yone, using
porcelain vencers with an mmterdisciplinary - approach m
which orthodontic therapy was nol fcasible. Suporior
aesthetics, biocompatthibity, high stremgth, polishabibity and
msolubility of ceramics are added advaniages over the
convenbional composite esthetie restorabions for comection
of diasioma,

Case Report

A 2]-years-old healthy femunle putient reported o the
Départment of Conservative Dentistry and Endodontivs,
Govermment Dental College and Hospital, Mumbai, with a
chicl complaml of spacmg bekwoen her uppor anterior teeth
and visitcd the department for commection of the same o have
an sesthetic smile. The patient alss exhibited 4 high smile
ling. |Figure 1A| On cxammation, there was spocing
betwoen maxillary ecntral incisors and high fenal
sttachment along with shor clmical crowns | Figure [B]. For
chinical evaluation, extracral and mtraoral photographs were
tnken mnd dingnostic casiswoere made.
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Figure 1A - Exire-omal photogmaph showing midhne diastoma.

Figure |B : Intrsora] clinical photograph showing diastema
m (he maxillary antenior tecth

The paticat was refemed W erthodontic consultation bt
unfortunately, orthodontic approach was nol advised z2s the
arch lempth was longer compared (o (he wotal width of the
tecth. Adso, all weeth were present in the areh and the patient
wis not willing to undergo any orthodontic reatment. Thaus,
csthetic Tehabilitation of the patient using laminales wos
plamed with indircet restomtives.

Considening the chinical exaomimation and photographs
and afler consnlintion with the patient. 1t was decided that the
diastemn woeuld be closed afier commeetion of gmgival
disparity 1.c. high Frnum attachment and high gingival Tme.
Porcelun lammates were opled as the treatmem of choee,
due to their matura] esthetic appeanmee, ability to sugment the
length ol incisors snd longevily wilhoul constanl
TR CTIanCE,

Aficr scaling ond pohishing, the paticnt was sppoinicd
for surgieal crown lengthening and froncetomy due o high
frenum attschment and short clinieal erowns. Study mode
wis made and surgical stent was proparcd for esthetic crown
lengthaming |Figure A A surgical steni was prepared by
marking the desired gingival contour on the sturdy model. The
margims of the steot simulated the gmgival morgin of the
finish restomition. Loeal mnesthesia was scoured psmg 296
lignocame with 1:200000 adrenaline. Gingivectomy  wis
done with respect to tecth H13 to tecth #23 region afier
placement af the swwical stent ising 4 no 1% surmical blade
|Figure ITE and [1C). The penodontal flap was elevated with
a periosteal clevator ond mamminining the biologic wadth the
required osscops redvetion was done. Froneclomy wos

performed by giving bwo moisions one above the frenum and
one below the freaum: followed by removal ofa thick band of

a fremm | Figore 11 D).

Figare 1A -Pholograph showing surgical gmdic.

Figure [TB -Suryical guide m poation (o mark the gmgval
contour

Fgure 11C; Chmcal photograph afler crown lengthening
procedure |

Figure 11D 2Chnieal photograph showing frenectomy procadure.

The flzp was approximated and sutared with 3-Omersilk
followed by covermg it with periodontal pack (Coc-pak, GC,
Europe). The patient was roealled aficr 7 days exhibiting
sutisfictory hcalimg with no clinical symptoms. Climeally,
adequate crown Jength was csiablished with Wweeth W13 1o teeth
if23 region. The paticnt was recalled 15 duys after the surgery

fur poreclam lammate preparation |Figure T

Figure 1T1: 2 weeks post surgical elimical photograph

A mock-up reslorative was prepared on the diapnoshc
cast and it wis then transfermed to the pobient's mouth 1o
evaluale the positon of the fmal restomtion. Three potly
mdices were made pnior o tosth prepamtion for lominates.
Theteeth #7111, 712, #21 and #22 were then preparcd with the
bevel type slamdard preparation for poreclam [amimastes.
Preparabion was done wsing (0.5 mm dopth cuttmg bur and a
chamfocr bur. Proximal prepamtion was done up Lo palato
proximal lime amgle sueh thet the final restommtion e
coramie would cover the entire spacimg. The buccal and the
proximal preparntion was done o 0.5mm with o chamier
fimish line on the boccal surfsce and {cather edpe fimish lne
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on palato-proximal line angle. To achieve desired
translucency in the incisal edse arcn, lmm ol incisal

prepamton was also donc: Proparation for tooth #22 wos also
modified o correct the romtion. A bevel Wype ol incisal
lammate proparmtion wis [ollowed on all the prepared lecth
|Figure IV].

Figure IV : Clinical phottgraph showmg bevel type laminate
prepamtbion i fecth no. § 21, #22, F11 and #1122

Putty imtices wore mied a5 2 gude, imwhich one of the

putty index was cut along the long axis of the prepared tooth:

v examine the depth and amoami of proparation regquined.

Another index was cul horizontally o examine the overall

laminate preparation |Figore VA, VB].

Frgure VA : Occlosal view of customiscd pulty mdex to
visualse the tooth preparation.
Figwre VB : Lateral view of custormised putty index o
visualise the ooth preparatom.

After complction of the preparation, the gimgival
retruction cord (no.000) was ploced and the impresson wos
mud using a fwo-siage impression lechnigue with addition
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stficonc materinl, Temponzation was done wang Luxatcmp
teoporry crown matenial { DMG Amenca LLC, Eaglowood)
afterspot ctching and spot bonding the cnamel surface.

Porcelain laminofes were preparcd by ultrasonic
cleaning followed by clehing the impression surfece with
1% Hydrofuoric acid (HF). Tooth mamel surfbee was
ciched with 37% phosphoric acid followed by washing and
drying. The dentin bonding agent was applied to the ctched
tooth surfece. The silone-coupling agent was applicd on the
clched mner samface of the lnminates without coring. Clear
compasile lutmg agent-was then applicd on the inner surfnee
of lamimates and the vencers wore thon placed on the footh
and cured. Coring wak done first on the palatal side o redoee
the polymenzation shonkage, followed by all other sides
(Figure VI AB.C.D).

Figure VIA : Clinical photegraph showing labaal view afier
cementation ol porcelam lammates.

Figore VIB: Clinical photograph showmg occlusal view

Figure V1IC : Clinical pholograph showing night laleral view.

Figore V1 D: Clinieal photograph showing Tefl lateral view.
Six monthe [ollow up of the patient rovealed intscl

porcelam Iominates with desirable healthy tissue response.

{ Figure VII).

Frgure VII: Post opermtive et oral photograph after lamimate

cemenialion

Discussion

In today's world of health awsreness cvery individual
destres to be fit and healthy. Chral health being an integral port
ol the gencral health, it is considercd a< a mimmor o a good
health. A pleasing smile nal only alfects the madividunl



socially bul alse mfuenes psychologically. Tooth as a prime
clement of the smile, 15 the most mAvsontial factor (o
detcrmme the overall appearsnce of an individunl. The
colour, stze, shape and position ol the moxillary contral
imeizors play a vilal mle m the dinial esthelies o an
individual,

In order o appear pleasime, the maxillary contral
nctsors must bo m proportion o the facial morphology and be
consistent 1o the arch.” In dentistry the lerm "Golden
proportion” is used which is 2 mathcmalical theorom
concerning the proportions of the dentition * ' According (o
this rale, if the width of each snienior tooth is approximately
60% of the size of ity adjscent antenior tooth, then it s
considered acsthetically pleasing ™ 1 follows logically that if
the width of the Intem] incisor is 1, the central incisor should
be | 618 imes wider and the comine should be 0618 times
MATTOWLT,

With the increasing demands for esthetic restorations, it
becomes neccssary o mirodoce new: csthetic restorative
materials, posscssing the eombmation of the strongth and
esthetic quokitics when psed in the anlerior esthelic zone. For
restomtive comection of MD, vanous treatmon| opions ane
available such as; direct composile vencer, indircct
composite veneer, laminates, ull-crown resiormtions, or
porcelain lomimates cic; Among these, composiles may show
discolormtion, marginal leakape or frequent breakdown.
Thus, porcelain lnminntes opled s the choice of material
becanse it possesscs both the strength and the resistinee along.
with its esthetic qualitics desired i anterier region.”
Porcclam Lominate Veneers (PLYS) have become the esthetic
altermotive 1o the coramic or the waditional poreelnm- fused
lo-metal crowns. Porcelsin laminates have several
advantuges like; ifrequires conscrvative proparation, b lifc-
like appoarmance and execllonl sue response. On the other
hand, the full crown preparation would have been more
mvasive and regquire romoval of additional healthy tooth
shruciore.

in the presend case, csthetic rehabilitation of MDD mnd
rolation was done with poreclain lominates using a
minimalistic approach. Due to the presence of short chmical
erownsand high smile line crown-lengthenmg procedure was
alvo cmployed kecping i mund the widih of the atinched
gingriva. Dealing with MD, is aldo sssociated with soll Gssue
challenge, beeause the tecth bemng treated ane "mesialived.™
In this case, the labial frenum was thick, fbrous and s
attachment was high thus, required (tenectomy. The gingival
zeniths of the tecth were also moved mestally using
customised surzical guide to provide the correct axial
inclmation of the fimal restomtion.

In this ease, three putly indices wene made; out of which
two werme uscd as guide to check the ameount ol tooth
preparntion and to koep it as mimimalistic as possible
whereas; the third index was used [or iomporzation purposc.

These customized putty indices were acted os g mnde for
conscrvative leminaie proparstion: Tooth #27 also hos munor
rofution, which was corrected by including it m laminate
propamiion.
Conclusion

MD 15 a common dental malfermation, which nol only
affects the famal acsthetics bul also affeets the mdividual
socially ond psychologically. Itk comrection is a matter of vital
mmporiance o the poticnt cspecially woung adolls which
reguites meticulous dingnoss. defimite woth prepambtion and
somelmics surgieal imervention. Poreclim vencers may be
the choice of the treatment m the commection of MD due (o
their life-like oppeamnee, strongth and Tongevily.
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Abstract

In mutine endodontics; 3 clinician may cncounicr 3
procedurn] ermor al any stage dormg the reatment; which may
alter the desired owlcome: Instrument separation within the
rool canal is one of the most common errors duning the ool
canal prepamation. It often hindors the complete cleaning and
shaping, theehy may resull m resiment [milore. Vanous
approaches for the manasgement of scpamted instrument hove
been dicscobed in the ternture bul; the resiment oulcome 1s
favorable: onby if proper cleanimg of the canal could be
perfrmed. This article reports 4 successlul retneval of the
seperated matrument at the apex of mandibulor first premaolar
using dental loupes and sonic endodonlic sctivation,
Keywords: Bypass, Freclured instrument, [rrigation,
Retrnieval, Somic activation.

Introduction

The sucéess of the endodontic trestment depends on
thorough clecaning and shaping and three-dimonsional
obturation of the rool canal spuce. However, al times the
desired culcome may not be schieved due to some unforeseen
prociodural error. One of the most commonly encountired
procedural ermors is the separtion or the breakage of the
endodontic instrument instde the root conal. The term broken
or separted instrument may imply (o the hand or rolary files,
Cautes Glidden drills, pesso dnlls, lentulospirals, thermo.
mechanical uits-percha compactor, ups of spreader or
plugger cte. which breaky inside the pulp space.

Various faciors arc identificd as o the cause of scparation
of endodontic files soch as éonal curvature, anatomic
viriatioms, practifioner experience, co-operation from the
patient, frequency ol instroment use, tormgue and speed ol
rottion of rotary files. Studics m Iterstore reported that the
separation rate of the Nickel-Tianium (NiTi) rotary
msirumients hag been m the range between |.3-10.00%,
whereas Lthe separation mate of Stoinless Steel (55)

instruments ranges between 0.25.6%." The scparated
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mstmment frmement may block the furthor apical sceess lo il
and thereby compromises the treatment outcome. Thos, to
gain the acecss apical to the instrumant; the omoval of the
frocturcd mmstrument or ol loast -bypassing the facturcd
mstmment beeomes necessary for the complele debndement.
In casc when o patient & asymplomatic and these modahbcs
have fuiled or not feasible; thom the preparation and
obturation of the acccssible remaming part of the canal 15
udvisable. ™

Ritneval of the broken mstrument 1s considered ux one
of the most challenging procedomoy regqurmge the highest
skills and specmbzcd amamentarium. The management of
broken instroment at the coroma] or the mididle ome-thard of
the canal 15 known (o be caster as compared o those which
have broken mameal one third. Limited seeess, modemtc o
severe curvature, narrow and tapenng cang! dimmeter,
embedimmmt of the broken instroment, chanves of pushing it
bevond the apex and possiblc vulnersbility for latcrul root
perforation. makes the reinieval of ameally broken
mstrument o more difficult wsk. Converscly, when the
prepamtion of the mol canal is comploted and aflor that, il the
matrument has brokom i may act as an altcrnative obturating
mmterial i 1is fil and seal schieved s propor. Bul, when it does
not provide a good apical scal, it may allow the apical meress
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and cause the cndodontic failure, Thus, proper case sclection
i eareful attempis should be made lor ity refrieval in cases
when il appears possible. This article presents a case whore an
apically broken instrument was bypassed wnd then retricved
using somic codedonbic mstruments.
Case Report

A 45 years old healthy {omale patiend was nefemed by a
privoic denial preciiiioner to the Department of Conscrvative
Dontistry and Endodonties, Govenmmerd Denial Collepe and
Hospital, Mumba, for the menagoment of broken rotary
endodontic imstrmment i the mandibular left first premolar
Lo tooth #34. Climcally, the twoth #34 was tender 1o
peroussion. Intr Oval Penn Apical (HOPA) radiographic
cxamunation revealed the presence of o radiopague object
sugpestive of a brokon mestroment m the rool cansl |Figurel|.

Figure I: I0OPA of tooth # 34 showing scparmted mstroment
m the apical third of the rool caml.

The tooth #34 appeared to have a single eamal with 3 mm
ol a sepamted instrument ot the spical third and the tp of the
mstrument was [mm short of the mdicgraphic apex. 1OPA
ulso showed the widening of the periodontal lighment space,
loss of lamma dura and periapical mrefaction. The csc was
dingnosed as Sympiomatie Apical Periodontitis {(SAP) with
fractured mstrument m the apical third o the ool conal of
looth #34,

After explaining the clinical situntion along with the
treutmenl options and prognosis to the patient; it was decided
lo bypass the mstrument followed by on attempl for its
reincval. The pationt's informed consent was oblained and
local anesthesin was admimisicred. Tooth #34 was solated
under a rubber dam and no, #1110 K-Gle (Mani, Japun) was
genily mtrodueed into the eanal where o hard stop was fell al
13 mm. Tooth length was cstimated to [6mm from the

100 )
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preoperative 10PAL Using no. #6, no, #8, no. #10 Kfilcs
sequentinlly along wilth copibus use of lubricants:; the
scparmted mstmmeont was bypasscd from 13 mm to 16 mm
length im the rool canal Afler reachimp the working length, a
ghidc path (hesides the broken metrument) was proparcd hy
succcssively enlargmg the canal osing no. #10, no_ #15 and
. #20 K-files: Then no. #20 H-file was wsed sontly
pulling snd rmsping molion in @0 allempt fo retricove the
bypasscd instrument. Unforunately, the retmioval attempis
were (mled. Considermg the requined propartiom of the mool
canal, it was planned to prepare the canal with rotary NiTy
instrumenis i.c. Protaper Gold files (Dentsply, Sirona), The
inscriion of every instrument in the canal was precoded and
procceded by copious irmigation using 2 nogaiive pressure
device PATS (Pro-Agitntor Tip System, sonic activalion).
Afler camal preparation till the working length with FL, the
broken mstrument was felt loosed and come ol fo the orifice
of the cannl durmg negalive prossure nmigation

[Figure 11 -1V].

Frgure 11: Post-mstroment reineval climcal photograph of tooth #34,

Figure HE Retrieved separated instrumend (3mm).




Frigure TV: Post-mstrument retrieval 10PA of tooth #
The ool canal was finally propared using F3 fnishing file
After confirming the oprcal tug back of the cormesponding sue
mastor eone amd afler s mdiographic venfieation, the
obturation was donc usimg AH plus scaler and

thermoplaticized obturation technigue olowed by ils post

indodontic restoration |Figore V-VII .

Figure V; Working length [OPA of tooth #34.

Figure VI: Master cone 10PA of tooth #34.

Discussion
Success of the endodontlic treatment depends on

knowledee of tool canal anatomy and ils vanalions, proper

access cavity preparalion, thorgugh clecanmg and shapmng of
the rool canal snd three-dimensional obturmtion of the canal.

Figure VII: Post obturation 10PA of tooth 434,

Shapmy is consudercd as the most entieal sicp m the oot
cinal ircatment; as improper cleamng may fead 1o harbormg
of microorganiams and endodontic filure

During cleanmmg and shaping varnious endodontic
mstruments are insericd for mlracanal wsage: These
mstroment= may break m the ool canal al any skpe during
the canul preparstion leading (o the endodontic mishap,
Varions factors ore responsible for the mstrument breakage in
the canal soch as atypical mol and canol amatomy, canal
calcifications, Impropor usage or excessive use of the same
mstrument. ctc. When such an mstrument breaks mthe canal,
il iy lesd to imudequate proparstion of the camal apical lo
and may causc the fathme. It may also have legal imphcation
whcn 1ts breakage hos nol been informed 1o the paticat amd
the paticnl was nol relerred (o th: specialisl inime.

Phmng the preparation of the root canal, the mstnomcnt
may bresk mm the root cangl or beyond the cennl. The
probability of its bypass or the relmeval dopends on severnl
[actors such as its position m the canal, aceessibility, siee of
the canal, sive of the mstrument broken ond the romaning
dentm thicknoss around the mstrument ele. In case when nn
mstrument breaks m the eamal, then an mitial attempl must be
made to retrieve it and when it 1s not possible, gt least Iry o
bypass L Bul, in an allempt o reimove or bypass the
mstrumcnl, cxcessive root dentin shonld ned be removed as i
may compromise the prognosis of the tooth. Similarhy, when
the mstruméent scparates ot the apical third afier hand
mstromentation and thomwgh cloaning-shopmg; and when
can not be retneved 1tcan be made 55 6 pant of oblurtion.

Seporoled insiroment mny alier the prognosis of the
cndodontic treatment in an indireet way when it obstructs the
complete debrndement of the root canal. In the present casc;
the mdiogmph showed a wide rool cmnal having an
mstrumenl scparation Imm shord of the apex, pecrmapical
rurefnction and porssitent paim as complained by the paticnl
Thus, itwas decided Lo gain the acecss Lo the zrea | mm apical
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to the sepertion w0 s tp schicve complete cleamng. This oan
be achieved by cither retneval or bypassing 4 separated
st

Successiul orthograde retneval of the {rocturcd
instrument depends upon varous factors like tooth [octor
(lemgth, corvalure ele. ), equipmaonl amd instroment facior,
climician factor and paticot factor.” Varicty of instrumenis
and technigues sre availlable for mstrument retnicval like
Masseronn ki, Ultmsomcs, Gates-Gliddon drlls, Brasscler
Endo extractor kit Cancellicrs, Wire loop techmigue, Mounce
extructor and Tube echmigque cte. However, with all the
available techmiques of the rotricval of the scparsted
instrument; oxcessive removal af root dentin eoronal o the
instriment is s major disadvantage " Also, itmay resull in root
perforation’ or predispose the teeth o vertical oot fracture.”
Theretore, bypassing the separated mstrument can be an
appropriate restment option with a pood suceess rate. " Inthis
e intruminl bypasy was succcssfully completed up Lo
i 4 20 K-file and it was decided to {urther enlavpe thisnowly
created glide path: as the dismeler of the eannl 35 the most
significant factor i the removal of debris and for obtainmg
maximum Tesulls in root canal i.n'iguﬁml_“ Root canal
preparmution wang MiT1 rotary should be done with utmost
care and precaution: w0 as (o provent the separation of anothar
file next to the already separated mstrument. For complole
chemico-mechnmeal proparation, copious mmgation along
with instrumentation and some setiviabion of mganls was
donc. Ax in Endodontics; active imigation ploys an imporiant
role wo inilzate Amid hydrodynomices, (that resnlis in shearwall
forees which cleans the canal surfaces.® All the efforts of
bypassing the imstrument and sctivated imigation ultimately
resulted m looscoing of the broken file ond it was retricved
withoul compromising much of the sound rool deotin,
Conclusion

Instrument sepamtion i considertd 25 o endodontic
mmishap and provention of the instrume s breakage i= the best
strategy to avond any siress and anxicty associated with it
Sirnight line aceess, glide path prepamtion, mse of cheloting
agents like Ethylene Diamine Telm Accic Acd (EDTA),
avoid forcing of the file, tmely and vigilant discarding of
instruments, ele. provents the instroment sepormtion. Bud in
case if mishap ocmmmed, every sttemge should be made (o
cither byposs or retrieve the separated instrument ulifizonge the
maost conservalive approsch withoul jeopardizing the sound
dhemtin and overall prognosis of the looth,
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