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Aim: To evaluate the immediate and delayed volumetric changes after obturation with ProPoint using CBCT.

images of unfilled prepared canals.

ABSTRACT

Summary: An orthodontic patient was selected ,slated for four first premolars extraction. Root canal treatment were
performed in all the four premolars using hyflex rotary system and were obturated with ProPoint. The CBCT scans were
performed to observe the volumetric changes immediately and after four hours of obturation and compared to the scanned

It was found that there was a considerable amount of expansion after four hours of obturation due to the swellable nature

of the sealer and the ProPoint. Volumetric expansion of 13-27% approximately was observed.
It was concluded that considerable amount of expansion has taken place in the present case with ProPoint system.

KEYWORDS

e ProPoints used in the study is hydrophilic in nature e Hermetic seal can be achieved with
ProPoints e Bioceramic sealer used along with ProPoints assists in the expansion of propoints
e CBCT used in the study with latest software was able to show the three dimensional chang-
es in the dimensions of ProPoints after expansion ® With the use of ProPoints there are less
chances of treatment failures

INTRODUCTION

Obturation of root canal system should prevent endodontic
re-infection and peri-radicular disease. This objective may be
achieved by three dimensional filling of the prepared canal
and the accessory canals. Recently an obturating system called
ProPoint system was introduced to overcome these problems
and improve the treatment outcome.

The Propoint system(Endo Technologies, LLC, Shrews-
bury,MA,USA) consists of hydrophilic endodontic points and
a Bioceramic sealer(Endosequence BC Sealer,Brasseler, USA).
This endodontic point is designed to expand laterally , by
absorbing residual water from the prepared canal space and
naturally occuring intraradicular moisture without expanding
axially(Anthony Didato et al 2013).

The inner core of propoint is made up of two proprietary ny-
lon polymers: Trogamid T and Trogamid CX and the outer pol-
ymer coating is a cross linked using allyl methacrylate and a
thermal initiator (Lumbini Pathivada et a/ 2013)

As per the claim of manufacturer the lateral expansion of Pro-

Point is non-uniform and when it contacts with the canal wall
the rate or extent of polymer expansion is reduced. Its expan-
sion depends on the extent to which it is pre-stressed. The
sealing ability of the root canal filling can be improved by this
non-isotropic lateral expansion , thereby possibility of re-infec-
tion is reduced, and there are less chances of root canal treat-
ment failures(Anthony Didato et a/ 2013).ProPoint covers all
tip sizes and it is available in 4% and 6% taper from ISO tip
size 15-45.

Till date there has been no direct comparison of the volumet-
ric expansion of ProPoint immediately and after four hours un-
der in-vivo situations.

CASE REPORT

A 19-year-old patient reported to the Department of ortho-
dontics, Babu Banarasi Das College Of Dental Sciences with a
chief complaint of irregularly placed teeth. His first maxillary
and first mandibular premolars were slated for orthodon-
tic extraction. Medical history was noncontributory. With the
patient’s consent he was sent to Department of Conservative
Dentistry and Endodontics for root canal treatment using Pro-
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Point (EndoTechnologies, LLC , Shrewsbury, MA, USA) for pre-
molars to be extracted.

A preoperative CBCT (i-CAT Vision Denta, Hatfield, U.K) scan
were done to evaluate the internal root canal anatomy of all
the teeth to be studied. Mandibular premolars i.e. 34 and 44
had single canal whereas 14 and 24 had two canals (buccal
and palatal).

Access opening were done in all the first premolars using
highspeed handpiece (NSK, PANA AIR, Japan) with Endoaccess
bur (DENTSPLY MALLIFER, Switzerland) and working length
was established with the help of 15 no. K- file (Dentsply Mall-
ifer, Ballaigues,Switzerland) and using apex locator (X-SMART,
Dentsply Mallifer, Switzerland) and verified with digital radiog-
raphy system(Satelec, X-Mind, France)

Canals were cleaned and shaped using K-files (Dentsply, Mall-
ifer, Switzerland) and Hyflex (Coltene Whaledent ,Switzerland)
rotary system upto 4% 25. Irrigation regimen was followed
using 5% sodium hypochlorite,(Denpro, Mohali, India ), 17%
EDTA(Triveni, India) and 2% chlorhexidine gluconate (V-Con-
sept, Vishal Dentocare, India). CBCT (i-CAT Vision Denta ,
Hatfield, U.K) scan of prepared canals was done to evaluate
the canal volume. Then the canals were dried using paper
points(Dentsply, Mallifer, Switzerland) and a ProPoint verifi-
er of size 4% 25 was used to verify the determined working
length and the desired tug back.

Radiograph was taken to confirm the corresponding ProPoint
of size 4%25, which was kept 0.5mm short of the radio-
graphic apex of the tooth.

Canals were again dried using paper points. Bioceramic seal-
er (Endosequence, Brasseler,USA) was placed in the canal with
the help of lentulospiral (Dentsply, Switzerland). The propoint
was introduced into the canal using tweezers with a slow firm
pressure required to allow the ProPoint to evenly distribute the
sealer down into the canal.

The ProPoint was trimmed to the level of the canal orifice us-
ing a highspeed handpiece and a diamond bur(SS White, Ger-
many). Teeth were then restored immediately with Glass lono-
mer Cement(GC, Tokyo, Japan).

A CBCT (I-CAT Vision Denta , Hatfield, U.K) scan was done to
evaluate the volume of the obturated canal immediately after
the obturation (Fig 1,2)and after four hours of the obturation
(Fig 3,4)to evaluate the volumetric expansion of the obturat-
ing material.

It was found in the present study that there is a considera-
ble amount of expansion after four hours of obturation which
may be due to the swellable nature of the sealer and the Pro-
Point. All the values were calculated using Anatomage version
5.3 of CBCT.

RESULTS

It was found in the present study that there is a significant
(p=0.006) amount of expansion after four hours of obtura-
tion in ProPoint (Table 1). All the values were calculated using
Anatomage version 5.3 of CBCT. statistical analysis was done
using Paired 't" test and Tukey test.

Table 1: Comparative evaluation of immediate and de-
layed volumetric changes after obturation.

S.00 Toolth  Volume mmediately  Valume after four hotrs  Increased
Wumber after obturaticn (mum’)  of obfuration (wun*) volume(®s)

1 14 112 124 10,7

P e} 115 133 15.65

3 3 a0 107 15.8

4 44 a4 115 el |

Meani SD 1020001334 119.75011.24

Mean difference +SD = 17.75+4.92

't'=7.209 (Paired t'-test); p=0.006 (Significant)

DISCUSSION

Disparity in root canal anatomy and its tortuos course creates
difficulty in three dimensional obturation of the canal space,
this may lead to endodontic failure. different cross-section-
al shape of root canal, makes it difficult to achieve a proper
three dimensional obturation ( Monticelli F et a/l 2007) Micro-
leakage studies of single cone obturation systems have shown
to be inferior in their ability to achieve a fluid tight seal(Mc
Kissok AJ et al 2011)

ProPoint being a single-cone obturation technique, is a unique
obturating system. this product utilizes the principle of hygro-
scopic expansion of the in-situ to fill these anatomical gaps ,
and provide a better three dimensional seal.

Due to the hydrophilic nature of ProPoints the minute amount
of water present in the root canal are absorbed by the points
which in turn can form hydrogen bond to the polar sites pres-
ent, enabling expansion within the polymer chains. The rate
and extent of this expansion is controlled as a part of manu-
facturing process. The expansion occurs with a miniscule force
that is claimed to be well below the reported tensile stress of
dentin( Lumbini Pathivada et a/ 2013)

According to the manufacturers ProPoint shows maximum ex-
pansion after four hours under in vivo conditions, thus in the
present study volumetric changes have been seen after four
hours of obturation. The slight positive pressure against the
canal wall that is created forms a seal that is believed to be
virtually impermeable to bacterial microleakage.

An active polymer is there in bioceramic sealer which con-
trols the degree of swelling. the sealer is dimensionally stabe
and non-resorbable inside the canal due to the addition of
bioceramics. Calcium hydroxide and hydroxyapatite are the
by-products of the setting reaction of the sealer, rendering the
material both anti-bacterial while setting and very biocompati-
ble once set (Eid AA et al 2013)

A significant amount of volumetric expansion of ProPoints
along with the sealer has been seen in the present study us-
ing CBCT. The results were approximately calculated by using
Anatomage version 5.3 of CBCT, the latest software. Canal
orifice level was taken as a standard point for calculating the
volume immediately and after four hours of obturation.

CBCT was used as it provides a 3D information of craniofacial
structures with accurate measurements and it also improves
localisation of teeth. It reduces the radiation risks associated
with full CT Scan and with an advanced software we were
able to measure the volume expansion of sealer and obturat-
ing material in the present study.

CONCLUSION

From the present study it was concluded that ProPoint can
provide a good hermetic seal as it shows a significant amount
of volumetric expansionafter obturation due to its hydrophilic
nature. It is an excellent biocompatible material which can
lead to better prognosis of a root canal treated teeth.

Fig 1 : CBCT image Immediately after obturation (anato-
mage verison)
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Figure 2 : Volume calculated immediately after obturation

Figure 4 : Volume calculated after 4 hours of obturation
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