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ABSTRACT

It is now understood that the type of
diseased status ofcariously exposed pulp
found in multirooted tooth may vary from one
root canal to the other. In contrast to
conventional endodontic therapy, this new
conceptallows for different treatment options
such as Vital Pulp Therapy (VPT) for the pulp
in non infected root canal/s and Regenerative
Endodontic Therapy (RET) or Non-Surgical
Endodontic Therapy (NSET) in other root/s
with bacterial contamination or pulpal
necrosis. Presence of pulp tissue in the root
canal helps to maintain proprioception,
hydration of tooth, defense mechanism and
thus, reducingthe propensity to tooth fracture.

This case report illustrates the
treatment of a mature mandibular first molar
with Symptomatic Irreversible Pulpitis and
Apical Periodontitis. Mesial root was treated
with VPT and in distal root canals due to time
constraints, single sitting NSET was
performed instead of RET. A follow up of 12
months was done. The tooth is now
asymptomatic, AP has healed, positive
response to pulp sensibility test and
subserving the normal function.
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Historically, the use of Vital pulp Therapy
(VPT) for Mature Permanent teeth with Irreversible
Pulpitis had been discouraged, with majority
recommending pulpectomy'.

Now-a-days, significant improvement has
occurred in the understanding of pulp biology and
the responses of the pulp to the carious process; the
release of dentin bound growth factors and active
molecules such as stem cell factor, insulin like
growth factor binding protein, nerve growth factor
binding protein , glial cell line - derived neutrophilic
factor and transforming growth factor beta-1 has
highlighted the fact that pulp in mature teeth has
greater regenerative potential than that was
previously thought. This improved understanding of
pulp biology and the regenerative and healing
potential of the inflamed pulp has encouraged the
adoption of VPT in properly selected cases’. The
different procedures for VPT are Indirect Pulp
Capping, Direct pulp capping, Partial pulpotomy
and Full Pulpotomy.

Full Pulpotomy is defined as “complete removal
of coronal portion of the dental pulp, followed by
placement of suitable dressing or medicament that
will promote healing and preserve vitality of the
tooth.” This procedure provides a higher chance of
removing the infected and irreversibly inflamed
tissue compared to partial pulpotomy. The ability to
control bleeding after amputation of the infected
pulp tissue has been suggested as the surrogate
marker for the degree of inflammation and the
healing potential of remaining pulp tissue. This has
been proven to be successful using bioactive
endodontic cements (MTA, Biodentine,
Bioceramics) in young as well as mature permanent
teeth’,

Over the years, the diagnosis and classification
of pulp diseases have changed and is continuously
evolving. An accurate diagnosis of pulp status plays
a vital role in selecting the correct treatment option
and to achieve a favourable outcome. The present
diagnostic tool only suggests the status of pulp as
vital or non-vital’. Hence, the reversible or
irreversible condition of the pulp cannot be decided
solely on the basis of clinical signs and symptoms as
there is known variation in the degree of
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inflammation. Histologically, the carious pulp
exposure may exhibit both damaged and healthy pulp
at different levels in the root canal andit has been
found that in Irreversible Pulpitis, inflammation is
confined to the area adjacent to carious exposure, not
spreading beyond 2mm from the exposure site5,6.
Also, literature has suggested that after the
amputation of pulp which has undergone
degeneration and irreversible changes, the radicular
pulp can be conserved. Hence, based on the concept
of spread of inflammation in compartments in
multirooted tooth ,it may be understood that in one
root, there may be no or minimal bacterial invasion
while the other root/s would be contaminated which
may even cause pulpal necrosis. Therefore, the
combination therapy with VPT in the former root
while Non Surgical Endodontic Therapy (NSET) in
the other/scan be considered. This case report
illustrates such combination therapy in a permanent
mandibular first molar tooth in which the mesial root
was treated with VPT and the distal root with NSET.

CASE HISTORY

A 31 years old female patient presented with a
chief complaint of pain in lower left back region of
jaw in the OPD of Conservative Dentistry and
Endodontics Department of Dr. R. Ahmed Dental
College and Hospital, Kolkata. She gave the history
of intermittent and lingering pain, which increased on
lying down, referring to ear and head region started
one month ago. Pain was provoked by chewing or
cold liquids. The patient's medical history was non-
contributory and she had no known drug allergy.

Clinical examination revealed deep occlusal
caries extending to the pulp tissue in relation to tooth
#36 (Fig.1A). The tooth exhibited sensitivity to
percussion. Periodontal probing were all within
normal limits. Radiographic Examination illustrated
deep carious lesion involving pulp with widened
periodontal space around mesial root and periapical
radiolucency around distal root of #36(Fig.1B and
1C). Response to cold test (RoekoEndofrost,
Coltene) and Electric Pulp Test (EPT) [Confident
dental equipments, India] was exaggerated when
compared to adjacent and contralateral similar tooth

(Fig.1D) [same EPT was used throughout the study
and gradation of EPT upto 40 is considered normal].
Based on history, clinical and radiographic
examination, the diagnosis of Symptomatic
Irreversible Pulpitis with Apical Periodontitis was
made.

MATERIALAND METHODS

Informed consent was received from the patient.
Clearance from Institutional Ethics Committee was
taken. The tooth was anaesthetized using lidocaine
2% with adrenaline 1:80000 (Fig.2A). After isolating
the tooth with rubber dam (GDC Dental Dam Kit)
(Fig.2B), caries was removed with a low speed sterile
round carbide bur and the exposed pulp tissue was
severed to the level of canal orifices. After locating
the canal orifices, bleeding was assessed (Fig.2C).
The colour of bleeding was noted and it was
controlled with pressure application using pledget of
cotton soaked in 3% NaOCI (Prime Dental Pvt. Ltd.)
within 7-8 minutes in mesial canals indicating
presence of vital pulp whereas it still persisted even
beyond 10 minutes in distal canals indicating deeper
penetration of bacteria (Fig.2D). So, it was decided to
perform VPT in mesial canals while distal canals
were treated with NSET instead of RET as the patient
would not be able to visit before 3 months.

After achieving hemostasis, white MTA (MTA,
Angelus) of 2-3mm thickness was placed above the
mesial canal orifices (Fig.2E) followed by placement
of a layer of RMGIC (Fuji II LC, GC dental Int,
Leuven, Belgium) over MTA and light cured for 20
seconds (Fig. 2F).

After completing VPT in mesial root, IOPAR
was taken (Fig. 2G) and standard single sitting NSET
was planned to perform in the canals of distal root
with periapical lesion. Inflamed pulp was removed to
identify the canal orifices. The working length was
determined using an electronic apex locator (Propex
Pixi, Dentsply) and confirmed using IOPAR
(Fig.2H). The canals were instrumented using #08 to
#25K file sequentially and ProTaper Gold Rotary
Files (Dentsply Tulsa Dental, Tulsa OK,USA). Final
preparation was done till Protaper F3. Entire
instrumentation was supplemented with copious

PRE-OPERATIVE

Fig.1 : A.Pre-op clinical photograph, B.Pre-opIOPAR ,C.Pre-opCBCT, D.EPT showing
positive response(Reading #46 - 21 and #36 - 38)
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Fig. 2: A.Local Anaesthesia administered, B. Rubber Dam isolation, C. Bleeding from
access cavity , D. Bleeding arrested in mesial canals and persisted in distal canals E.
MTA over mesial canals, . RMGIC over MTA , G. IOPAR after VPT in mesial
canals(X-Ray taken after removing rubber dam clamp and placing temporary
restoration within access cavity to prevent contamination), H. IOPAR - Working
Length ., I. IOPAR - Master Cone , J. IOPAR- Postobturation , K. Restoration with
composite resin , L. Imm.Post - op IOPAR (straight and mesial angulation)

irrigation using 5.25% NaOCl with a negative
pressure irrigation system. An IOPAR was taken to
ensure the fit of master cone (Fig.2l). Before
obturation, the canals were irrigated with 17% EDTA
(Desmear, Anabond Stedman Pharma Research (P)
Ltd.) for Iminute and finally flushed with S5ml normal
saline. After the canals were dried using sterile paper
points, obturation was done using gutta percha and
AH Plus as root canal sealer and a post obturation
IOPAR was taken (Fig.2J). The access cavity was
sealed with composite resin restoration (Tetric-E-
CeramBulk Fill; Ivoclar-Vivadent, Schaan,
Liechstein) (Fig.2K) and postoperative radiographs
were taken (Fig.2L). Followup was done after 3, 6
and 12 months.

RESULT

The tooth was assessed clinically and
radiographically in all follow up visits. The tooth was
found to be asymptomatic - no complaint of pain,
swelling, draining sinus, sensitivity to hot and cold
food substances, non tender to percussion or
palpation. Pulp sensitivity test was positive to cold.
Readings of EPT were gradually shifting to that of
contralateral similar tooth (fig.3A,4A,5A and Table1)
indicating gradual reversal of pulpal status to normal.
Follow up radiographs (Fig.3B and 3C, 4B and 4C,
5B and 5C) revealed intact lamina dura in mesial root
and periapical pathosis indistal root of #36 as evident
by gradual elimination of apical radiolucency and
increase in bone density (HU) (Table 1).

Evaluation at follow up visits

TIOPAR

CBCT(SAGITTAL)

CBCT(SAGITTAL)
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IOPAR

CBCT(SAGITTAL)

FIG S

Table 1 : Depicts healing of Apical Periodontitis (gradual elimination of RL & increase of bone density:HU)
and gradual reversal of pulpal status to normal as evident by readings of EPT

DISTAL ROOT: RCT

MESIAL ROOT: VPT

CBCT: CBCT:
TIME
SAGITTAL SAGITTAL
PERIOD
GV Area
GV(HU)  Arealmm’}  (Hu) (mm?)
Pre-op 381 2 492 1
3 mon. 766 1 923 1
& mon. 1080 1 1046 1
12 mon. 1123 o 1389 0

C — Contralateral Exp. - Experimental

DISCUSSION

The treatment for mature permanent teeth
diagnosed with Irreversible Pulpitis has been NSET
which is considered as a non-conservative and non-
biological treatment as it removes the entire infected
and healthy pulp losing its regenerative potential,
proprioceptive impulses, nerve innervations and
damping properties.’

Clinical signs and symptoms of the patient do not
reflect the actual extent of inflammation in pulp
tissue’. According to the study conducted by Baume
et al, there is coexistence of different condition in
various parts of the same pulp and literature has
suggested that after the amputation of pulp which has
undergone degeneration and irreversible changes, the
radicular pulp can be conserved™”". Hence, based on
this concept, VPT is considered as the preferred
option in treating the tooth with irreversible pulpitis.

Bacterial invasion of dental pulp through caries is
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| RESPONSETO

RESPONSE TO
COLD TEST ELECTRIC PULP TEST
C- #a6 EXP - #36
POSITIVE 21 38
POSITIVE 21 36
POSITIVE 21 28
POSITIVE 21 22

a compartmentalized process resulting in a peripheral
area of liquefactive pulp tissue with subjacent
inflamed tissue next to healthy tissue'"".
Histologically, the pulpal conditions can vary from
coronal to radicular areas and also from one root canal
to other depending on the extent and location of
bacterial intrusion, the time of exposure, and the
innate and adaptive defense mechanism™". On the
basis of varying condition of pulp in a multirooted
tooth, treatment can be modified to take advantage of
such variations and combined treatment procedures

in a multirooted tooth can be considered".

Dummer et al found a weak link between clinical
symptoms and real histologic condition of pulp". On
the basis of pulp sensibility testing and clinical signs
and symptoms alone, there is no clear dividing point
between reversible and irreversible pulpitis'. In such
cases, insitu clinical diagnosis based on the color of
pulpal bleeding and the time to arrest bleeding can be
considered as an important factor to diagnose the
inflammatory state of the pulp”.
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In situ discrétion
Bright red bleeding. medium bleeding that
stops after 5 min of hemostasis

Pulp pathology
Reversible pulpitis

Imewversible symptomatc Very abundant cherry red bleeding

apical comphcation

pulpitis

Irreversble asymptomatic Low red chemy bleading and/or fibrous white

pulpitis aspect of the pulp

Necrobiose Dry root canal'bleeding root canal for the same
tooth

Pulp necrosis without Dry root canal

Image courtesy Lejri et al17

In this case, the colour of blood was cherry red
which is in accordance with “The in situ
classification” given in the study conducted by Lejri
et al” suggesting the diagnosis as Irreversible
Symptomatic pulpitis and according to the study
conducted by Aguilar and Linsuwanont, if the
bleeding stops within 1-10 minutes, VPT can be
performed and if the bleeding cannot be controlled
within 1-10 minutes, it suggests that either the
inflamed pulp has not been completely removed or
the pulpal inflammation has progressed into the
radicular pulp. In that case, the treatment procedure
should be shifted from pulpotomy to
pulpectomy . This is why, in this case, VPT was done
in mesial root as bleeding could be stopped within 7-8
mins and NSET was performed in the distal root as
the bleeding persisted even after 10 mins.

To achieve desired outcomes in VPT, MTA has
been suggested as a suitable agent. The literature
indicates that MTA can induce growth factors release
from the dentin matrix”. The dentin matrix-
associated growth factors can signal mesenchymal
stem cells in the pulp to differentiate into odontoblast-
like cells and produce dentin bridges™. Thus, the use
of appropriate pulpotomy agent (MTA) in the present
study has been attributed to the positive outcome.
After the removal of superficial inflamed pulp, a
favourable environment is set for pulp wound healing
to occur’ . The immunoinflammatory cells gradually
reduce with apoptosis. The injured pulp tissue will
release chemokines such as stromal-derived factor-1
to attract undifferentiated mesenchymal stem cells to
migrate to the wounded site. Thus, giving the
remaining radicular vital pulp a chance to heal .

In the present case report, it was observed that
there was gradual reversal of pulpal status to normal
in the radicular pulp of mesial root canal which was
treated with VPT,

CONCLUSION

Through this case report, it may be concluded
that a mature mandibular molar tooth with
Symptomatic Irreversible Pulpitis associated with
Apical Periodontitiscan be treated with the

All rights reserved

combination treatment of Vital Pulp Therapy in one
root and Non Surgical Endodontic Therapy in
another, as this will give a better chance for the
healing of inflamed vital tissue and removal of the
diseased tissue simultaneously.”
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