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MANAGING ANOMALOUS APICAL
ROOT CANAL ANATOMY WITH
ARTIFICIAL APICAL BARRIER

Abshract:

ental rouma s always @ psychological |

and physical assoult. Above this lrouma o

the young permanent tooth affects its

complete nommol development. il resuits in
either open apex o developmental onomales ke
short rool, inadequate apical barer formation, diiac-
erations elc. Incomplete roo! lormation challenges
ihe trecimen! altemalives. Proper clinical and rodio-
grophic examinotion helps in identifying fhis bizae
anotomy and aids in freatment planning. Intraosal
periopical radiographs does not aiways provides the
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exact imoge of clinical picture o3 it has its own pilfalls
being two dimensional. In modem endodontics, cone
beom computed tomography sutely provides the oc-
curcle vse dimensional image. The recenl trend in
the monagement of open opex is regeneralive end-
odontic procedures; regeneralion i not aiways pos-
sible In every case porticulory when there is laleral exi!
ol Ihe conal. In such cases single slep apexification
using either MTA or biodentine can be o beller alter-
notive. This clinical cose report presents o cose of bl
2ame apicol roo! anclomy diagnosed Lsing cone
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beom computed tomogrophy ond manoged by sin-
gle step apexiication using biodeniing,
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INTRODUCTION
It & imperative lor the clnicion engoged in endodon.
lic theropy 10 be wel known with apicol ool canal
anctomy ond its vorations pertaining 1o each tooth
for successivl endodontic Iherapy |, The tooth in ques-
tion Is opproached with o view thol an anomolovs
roo! or rool canal is a cerlainty rather thon a rodly.
Apical delta, accessory canals, loteral exls, open
opex, apical biturcalions are the common lindings in
opicol area of root conal. Developmentol anomolies
or deviotion lrom normal pallern dve fo rauma are
expected conldbufion to these varable patiems ob-
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served2. Dentol rouma is most common in the oge

Qroup of 810 years and affecling anesicr iooth most

likely3. There con be two configurations of cpen
opices blunderbuss4 (The wolls of the condl cre diver-
gent ond flaring. more especially in the buccolingual
drection - The apex is lunnel shaped and Nypically
wider than the coronal aspect of the conal) ond non-
blunderbuss (the wals of the conal may be paraliel
o shightly convergent os the candl exils the root -the
opex, therelore can be brood (cylinder shaped) or
lopered (Convergent),

Knowledge ol averoge voiues. use of inirooral perio-
pical rodiographs. clinical examinations holps in de-
termining 1he roo! conal onatomy. Bul of these
methods have thelr own imilations. Peropicol radio-
grophs lack accwrocy due to analomic noke, goo-
metic distorfion, and two dimensiondl imagess.
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Recen! development of cone beam computed to-
mography In endodoniics Shows promising results in
Nmmcl.soh\@vlpowowwmw.
imposition from odjocent struchures. reduced radio-
raphic exposure, IMage con be observed in ol the
fhree picnes ot ¢ fimeé.

The anatomic variotions of root conal are difficult 1o
MaNoge Gt fimes. Herein we present a case of such
anctomic variction in apical end closure resulting In
borier formation os observed in cone beom com-
puted lomography which wos manogesd by creating
opical stop using biodentine.

CASE REPORT
An 11 year cid lemale patient reporied 1o the depart-
ment of conservaiive dentistry & endodontics with the
chie! compicint of sinus opening ond pus discharge
nce 3.4 months, Potient was unaware of ony hitory
of raumo ond tha medical history wos non conhrid-
wiory. On clinical exomingtion both vpper central in-
cisors hod B closs # | frociure ond draining sinus
troct wor observed in reioion 10 11, Introoral peropt-
ool exominofion revecied the presence of periapical

lesion in reiction 1o 11 with on open apex ond on

gnomaiowus apical closure. Revosculorisgfion was
pionned for the pafient.

A convenfional endodonfic occess opening was es-
iabished with an Endo Access bur and an Endo 2 bur
p«mmrmo&:mmcomwonon
for tooth #11. Coronal enlargement was performed
with o nickel-fitonium ProToper SX rotary file (Denlsply
poileter, Bolloigues, Swilzeriond) 1o improve the
memmﬂ\wmdemmd
wmww.mmﬁmdoﬂ-
cdl third of conal we observed thal opex had a hord
bamer ; which was wedge shoped dentine structre
ploced horizonially on the apex of the roofl ,the base
of the wedge wos on the mesial part which was
thinned out ot the disial region and with g iateral exit,
1o confirm the uncertainty of apicol closure we de-
cided 10 loke cone beom compuled tomogrophy
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(CBCT). Informed consent was oblained from Ihe po-
lien! and a CBCT scan wos performed with o CBCT
scanner (Kadok 9500 Cone Beam 30 system, Cores-
tream Health Inc., Rochester, NY, USA) af @ fube volt.
oge of &0 kVp, tube cunent of § mA, 0.076 mm voxel
resoltion and Ihe fleld of view of dlameler 50 (imiled
CBCT). All protective measures were Iaken 10 protect
the patient from radiotion according 10 As Low As
Reasonably Achievable guideliness. Axol imoges
were transmitted 1o a commerciolly avolable dental
program (Kodak Dentel imoging Softwore 3D module
v 2.4) 1o reformol panoramic ond cross-sec tional i
oges in ol three plones. Axidl slices of the maxdlio of
200-mm thickness were oblained at different levels to
determine the rool canal morphology. A 30 recon-
stuclad imoage wos also obloined.( Figure 2)The axdal
saction ol the reo! tip showed absence of an apical
opening but a coronal section showed o lateral exit
which bacomaes mare centralised. {Figures 3-7)Sagittal
section revaaied an apical opening only in one re-
gion,[figures 8-1 2)Treatment plan was changed to s
gl step opexification with biodentine in order 1o
sirengthen the opical portion of root and avolding
the possibility of exirusion of gutta-percha filing
through thin apical barier.

Major emphasis wos given to chemicol disinfec
tion 3o as to mainiain the thickness of dentin, 5.25%
socium hypochiorte (Novo Dental Product Pyt Lid,
Mumbai, Indio), blunt end syringe wos used lor iniga-
tion. Alter thvough Inigation and perfect drying ol
conal Ca (OH)2 mixed with saline was placed,

Aller two weeks patient was evaluated for resolution
of sinus ond pus drainage, Co (OH)2 wos removed
from the canal by inigation with normal saline. Bio-
dentine (Seplodont Haallhcore India Pyl Lid, Taloja,
Maoharashiro, India,) was mixed with liquid ond
placed into the apical portion of canal using end-
odonlic pluggers (Dentsply malleter inca Pvi Lid). Re-
maining canal wos obivraled with gutta-percha
(Diadent Group Intemational Canadal vsing laterol
condensation lechnique. The access cavily wal
secled wilh gloss lonomer cement (GC Corporation
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Tokyo. Jopon). The potient wos Csymplomalic during
he lollow Lo Vst and INroor periapical rodiograph
reveciec resohtion of penopicd pathoilogy.(figure1d)

DISCUSSION

Dwring roct development the apical part of the pulp
B Cescribed s being biunderbuss oppecronce. As
locth mohures the funnel shaped foramen closes and
corsicts 1o o smol opical foramen?, Presence of
normal heaolihy pulp fasue cids in this developmaent.
Troumo 10 immoture permonent 1ooth may lead 1o
ioss of pulp vitollly, puipol necrosis which prevents the
ool lormotion. The reciment of pulpal necrosis in an
immoture 100N with N Open CPex Presents o unique
cholenge 1c the dentisi8. The absence of an opical
corsMcion mokes oot condl reaiment Aifficull be-
couse of the inobility 10 obigin @ 100l with conven-
fonal obiurction lechniques.

in the presen! cose on rodiograph evaiuahion the
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apex seemed lo be an open opex, while clinical ex-
aminalion was showing some bizarre analomy, The
PUip space volume b always much grealer Ihan Ihe
nomal cinical roclograph would suggest’. So we
cpled lor more conclusive cone beam compuled lo-
mographic axamination,

CBCT produce three-dimensional scans of the
maxiio-facial skeleton at a considerably lower radio-
ion dose than conventional computed tomogrophy
(CY) 4. With CBCT, a Ihree-dimensional volume of
dota s ecquired in the course of a single sweep of the
scanner, using o simple, direc! relationship between
sense and sowrce. which rotate synchronously
theough 180,340, around the patient's heod. The X-
Ky beam i coneshaped and coptures a cylindrcaol
of sphaiaa! volume of dala.

Sophisticated solhware compatible with personal
computers & then used 10 relormat Ihe huge volumae
of data alowing it to be processed into a lormat Ihat
closely resembleas images produced by conventional
compuled tomography scanners.The exposure lime
with CBCT scanners is typicolly less thon 20 s and re-
construction of the image takes less than 2min , CBCT
maokes possible 1o view on imoge In ol the three o
mensions al @ time wilhou! anatomic noise, image
distortion when compared 1o radiographs.

The prasence of thin apicol bamer may increase the
chances of extrusion ol gutta-percha duting conven-
tional obtwaltion technique. which necessitates the
crealion of apical barier, Laterally placed opening
ol apical toramen contraindicates 1he revasculariso
lion procedures, Blodentine was selected as materol
of choice because of its sirength, faster setling lime
and beller handing properties, Research suggeshs
that the high pH and released calcium lons are re-
quired for @ matedal 1o stimulate mineralizotion in the
process of hard thisue healing, Sulthon camed ou! @
sludy 1o evaliate he pH and colcium lon relecse of
MTA and Blodentine T when ysed as rool end fillings.
He concluded tha! Blodentine TT presented olkaline
pH and obilily to release calcium jons simiar to that
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e Upfggm study by Han and Qujl thal com.
el B ¢ o coleium ond glicon relecsoc

st odentine Tm used Qs endodontic mo-
menial ypies Al denline conchided Inal e .
Plake into daniine WOs more praminent for

eNinG T™ than for mra
" 10, 1 "
alive vakse to blodenting. his will add regonar

Revascularisalion is the stote of the ot Heaiment Tor
OP8N apex but in the present cose it was nol done be.
cause of wedge shaped banier could b reinforced
by biodentine and the chances of periopical extusion-
was minimal due to the lateral oplcotexit,
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