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Demystifying pulpotomy in adult dentition:
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Abstract

Vital pulp therapy for a carious exposure in a mature permanent tooth may be a reasonable alternative to root
canal therapy or extraction. Mineral Trioxide Aggregate (MTA) or Biodentine are bioactive materials which are
alternatives to traditionally used calcium hydroxide. They offer advantages like easy to manipulate, shorter
setting time and relatively inexpensive. Pulpotomy, a conservative treatment modality for irreversible pulpitis
is a newer concept in adult dentition. In properly selected cases, may contribute to the long-term mainte-
nance of tooth vitality. It is a biomimetic material having a positive effect on vital pulp cells and stimulates
tertiary dentine or reparative dentine formation in direct contact with vital pulp tissue. This article presents
two case reports, using Biodentine, which is a promising material having the potential to maintain pulp vitality
in patients judiciously selected for vital pulp therapy.
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Pe3sioMe

ButanbHas Tepanus nynbhbl IPU KAPMO3HOM MOPaXXeHUU 3Peioro NOCTOAHHOro 3y6a MoXeT ObiTb pasyMm-
HOM aNbTepPHaTUBOM SHAOAOHTUYECKOMY JlIeHeEHMIO Unun yaanenuto 3yba. MTA n Biodentine aBngiotca anb-
TepHaTUBaMu rMapoKcuay Kanbumus. T matepuasnbl 061agalT TakuMN NPENMYLLECTBAMWN, KaK JIErkoCTb
B MCMOJIb30BaHNU, 60nee KOPOTKOE BPEMS OTBEPXKAEHUSA 1 OTHOCUTESNIBHO HMU3Kas CTOMMOCTb. NynbnoToMus
Kak MeTo[, ie4eHns HeobpPaTUMOro NyabANTa — OTHOCUTENIbHO HOBAs KOHLIENLMS, KOTOPas, NPU NPaBuibHOM
nonbope cnyyaes, MOXET CNOCOOCTBOBATbL A0/TOCPOYHOMY COXPaAHEHMIO BUTaNbHOCTK 3y6a. OHa nonoxm-
TeNIbHO BNNSIET Ha XM3HECNOCOOHbIE KNEeTKM MyJbMbl U CTUMYNMPYeT 0OpasoBaHne TPETUHHOIro KN penapa-
TUBHOIO AEHTMHA NPU HENOCPEACTBEHHOM KOHTAKTE C XWU3HECNOCOOHOM TKaHblO NyfbMbl. B AaHHOM cTaTbe
npencTaBneHbl ABa KIMHNYECKUX ClyYasi, B KOTOPbIX MCNoNb3oBasicsa Biodentine, nepcnekTuBHLIN MaTepu-
asl, CnoCOOHLIN COXPaHATb BUTANIbHOCTb Ny/bMbl Y NALMEHTOB, TWATENbHO OTOOPaHHbIX A1 BUTASIbHON Te-
panuu nynbnbl.
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INTRODUCTION

Therapeutic strategies for vital teeth with pulp expo-
sure due to deep caries are directed towards salvaging
of pulpal vitality. For over a century vital pulp treatments
of indirect and direct pulp capping procedures have
been abundantly described [1].

American Association of Endodontists in 2021
published a position statement on vital pulp the-
rapy (VPT). They stated that irreversibly inflamed pulp
tissue has the capacity to heal if the microorganisms
are eliminated, even in mature permanent teeth [2]. Ho-
wever, some authors have documented that in irrever-
sible pulpitis cases, most of the pulpal tissue may not be
infected or inflamed [3; 4].

VPT is the choice of treatment following carious
pulp exposure in immature teeth, having a favora-
ble outcome due to pulpal blood supply and the hea-
ling potential of pulp tissue. Full pulpotomy procedure
is a debated modality in mature teeth for treatment of
cariously exposed pulp. However, there are limited
long term studies on the outcome of VPT in mature
teeth with irreversible pulpitis. This makes it challen-
ging to present it as a predictable treatment option to
patients [5].

The decision making regarding the choice of treat-
ment in cariously exposed tooth remains a clinical di-
lemma. Root canal treatment or vital pulp therapy (VPT)
are two modalities to manage such cases. Currently,
there are no conclusive guidelines outlined for the ma-
nagement of carious exposure of mature permanent
teeth. Hence an evidence- based approach should be
applied.

This article elaborates two case reports on mi-
niature pulpotomy and full pulpotomy using Biodentine
with 24 hours, 48 hours, 15 days, 1 month and 3 months
follow — ups.
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CASE DESCRIPTION

Case | - Miniature Pulpotomy

A 24-year-old female reported to the OPD with
a complaint of pain in the lower right back region of the
jaw. The history revealed pain on consuming cold be-
verages which ceased on the withdrawal of stimulus.
On intra-oral examination deep proximal caries was
seen with respect to 46. No pain on palpation or sinus
tract was noted. Pre-operative radiograph was taken
which presented intact lamina dura suggesting no
periapical pathology (Fig. 1).

Pulp sensibility test was positive. Pulpotomy treat-
ment option was suggested to the patient. The pro-
cedure was explained in details and patient con-
sent was taken. The tooth was anaesthetized using
0.6 ml lignocaine with adrenalin (Lox 2%, Neon). Un-
der rubber dam (Hygienic, Coltene) application the
overlying dentine on the exposed pulp was excised
to a depth of less than or equal to 1 mm (Fig. 2).
Irrigation with saline and application of pressure
pack gently using saline cotton pellets for upto 5 min
was done to control the bleeding. Chlorhexidine 2%
(Dentochlor,Ammdent) was used to disinfect the ca-
vity. Then freshly mixed Biodentine™ (Septodont) was
placed instantly over the exposure with cement car-
rier, which was allowed to set for 10-15 min. Cavity
was then restored with resin modified glass ionomer
cement (RMGIC) [Vitremer, 3M], which was light cured
for 30-40 sec. (Fig. 3).

Case Il - Full Pulpotomy

A 20-year-old female reported with a complaint
of pain on mastication in the lower left back region
of the jaw. On clinical examination a deep occlusal
carious lesion was seen associated with 36 (Fig. 4).

Fig. 1. Initial
Puc. 1. I3HavanbHaga cutyayms
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Fig. 2. Miniature pulpotomy
Puc. 2. MuHu-nynbnotomms

Fig. 3. Restoration
Puc. 3. BoccTtaHoBneHue
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There was no pain on palpation or sinus tract. Pulp
sensibility test was carried out which was positive.
Radiographic examination revealed no periodontal
ligament space widening, no periapical radiolucency.
An informed consent was taken after explaining the
pulpotomy procedure. Profound anaesthesia was ob-
tained using 0.6 ml lignocaine (1:200,000 adrenaline).
Rubber dam was applied and the whole coronal pulp
was excised (Fig. 5).

The chamber was irrigated with saline along with
gentle application of small sterile cotton pellets for
5 minutes to control the bleeding. Disinfection of cavity
was done using 2% chlorhexidine on cotton pledget for
1 min. Freshly mixed Biodentine™ (Septodont) was im-
mediately placed over the exposed radicular pulp and
was allowed to set for 20 minutes and then the cavity was
sealed with RMGIC (Vitremer 3M) (Fig. 6).

In both the cases, periodic follow — ups were carried
out at 24 hours, 48 hours, 7 and 15 days,1 month and
3 months. The following evaluation parameters were
checked: Pain, palpation, tenderness to percussion,
swelling and sinus tract, which were all negative at all
given time periods.

DISCUSSION

The dental pulp is a unique connective tissue due to
its capacity of healing because of the rich vascular net-
work/stem cells, which can actively contribute to the
regeneration process following inflammatory events. It
plays a very crucial role and it is equipped with a bar-
rier system to shield the teeth from bacterial intrusion.
Hence itisvaluable to preserve the vitality of an exposed
pulp by using VPT [6].

VPT is indicated to preserve and to maintain the vi-
tality of pulpally involved teeth. This procedure is done
mainly in those teeth which have traumatic or acciden-
tal exposure with noperiapical lesion. The outcome of
a VPT depends on proper case selection, good know-
ledge of pulp anatomy, biocompatible material, using
sterile technique [6].

Three types of pulpotomy can be performed de-
pending on the extension of the caries. In full/coro-
nal/cervical pulpotomy, the whole coronal pulp from
the pulp chamber is excavated, wherein partial /shal-
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Fig. 4. Pre-operative Radiograph
Puc. 4. lNpeponepaumoHHas
peHTreHorpaMmma

Fig. 5. Full pulpotomy
Puc. 5. lNonHaga nynsnotomMus
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low pulpotomy (Cveks) removal of inflamed pulp tissue
beneath an exposure to a depth of 1-3 mm is done.
In miniature pulpotomy procedure, the superficial in-
flamed layers are removed (~1 mm) using minimal en-
largement of the exposure site. This helps in decreasing
the hyperemia and maintains the healthy coronal pulp,
which again helps in controlling the bleeding. The seal
obtained from pulp capping material in miniature pul-
potomy seems to be adequate due to minimal removal
of the sound dentine [7].

The different materials for VPT like Calcium hydro-
xide, mineral trioxide aggregate (MTA), Biodentine, Cal-
cium Enriched Mixture (CEM), adhesives, RMGIC are
being used. Calcium hydroxide became recognized as
a valuable pulpotomy material, but has several disad-
vantages as it can cause a serious pulpal damage. MTA
also has some drawbacks such as a long setting time,
high cost, and potential of discolouration [8]. Hence
Biodentine has proved to be a good material for VPT
procedures.

A prospective study by Taha and Abdulkhader eva-
luated the outcome of Biodentine (Septodont, Saint
Maur des Fosses, France) pulpotomy in young perma-
nent teeth with carious exposure.Twenty permanent
molar teeth in 14 patients with carious pulp exposure
were treated with Biodentine pulpotomy. They conclu-
ded young permanent teeth with carious exposure can
be treated successfully with full pulpotomy using Bio-
dentine, and clinical signs and symptoms of irreversible
pulpitis are not a contraindication [9].

Biodentine was introduced by the Septodont’s Re-
search Group and was commercially available in 2009.
It was specially designed as a replacement for den-
tine [8]. It is one of the recently developed tricalcium
silicate-based materials and could be used for deep
and wide coronal tooth decay, restoration of deep cer-
vical and root lesions, direct pulp capping, repair of the
root perforations, and as a root-end filling material. The
most important advantages of Biodentine over MTA are
its good handling properties as a result of its higher vis-
cosity and its much shorter setting time [6].

In primary molars, pulpotomy has been the most
advocated vital pulp procedure with extensive caries.
This concept is being introduced in adult dentition.

KnuHnyeckue cnyyam / Clinical cases |

Fig. 6. Restoration
Puc. 6. BoccTaHoBneHune
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The success of a pulpotomy depends on multiple fac-
tors and more importantly, it is very technique sensi-
tive. Accuracy in diagnosis, caries excavation method,
pulp dressing material, quality of the final restoration
and operator experience are some of the influencing
factors in successful outcome [10]. Isolation of opera-
ting field is of paramount importance.

Coronal pulpotomy has many advantages like mini-
mally invasive, is cost-effective, relatively simple and
less time-consuming for patients and the operator.
Highest level of evidence ie systematic reviews on
coronal pulpotomy inferred a high success rate com-
pared to root canal therapy. Hence, an evidence-
based, safe and predictable treatment is that of coro-
nal pulpotomy which can be offered to adult patients in
teeth with irreversible pulpitis, as a substitute to root
canal therapy [11].

Singh et al compared clinical and radiographic per-
formance, post-operative pain, and intake of anti-in-
flammatory drugs after partial pulpotomy with calcium
hydroxide, MTA, Biodentine, and Emdogain as pulp
capping agents in adult permanent molars with final di-
agnosis of reversible pulpitis. There was no difference in
both clinical and radiographic outcome among the four
capping agents [12].

Cushley et al in 2019 stated that success rates of
97.4% and 95.4% clinically and radiographically were
observed at 12 month patient recall after complete
coronal pulpotomy of permanent teeth affected by ir-
reversible pulpitis due to caries. However, there was a
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BKJAL ABTOPOB

Xumanu flecam — BHeCNa 3HAYNTENbHbLIN BKNa, B pa3pa60TKy KOHUEeNUMU Uan gmn3anHa ctaTbu; C60p, aHann3 nnn
MHTepnpeTaunio gaHHbIX N4 CTaTb; NOArOTOBUJ1Ia YEPHOBUK CTaTb UJTN KPUTUHECKN NepecMoTpesia ee ONna Bax-
HOIo MHTENNEKTYaNlbHOIro cogep>XXaHna n yreepaniia OkoOH4aTesbHy0 BEpPCuio Anqa I'Iy6J'IVIKaLI,VIVI.

CaHpxitoT Mynau — BHecna CyLeCTBEHHbI BKJ1a B pa3paboTky KOHLEenumm nnmn guaainHa ctatbn; c6op, aHanm3 u
VHTepnpeTaunio JaHHbIX A4J19 CTaTbW; NMOArOTOBMIA YEPHOBUK CTATbU U KPUTUYECKU MEPECMOTPENA ero A9 BaXHO-
ro UHTENNIEKTYasIbHOO COAEePXaHUs; yTBepAnia OKoHYaTeNbHYIO BEPCUIo s nybnmkauunu.

cayMbﬂ LeTTn — BHecna BkAag4 B An3ariH CTaTbu; NOAFOTOBUAA YEPHOBUK CTaTbM U KPUTUYECKN NepecMoTpena
ero ana MHTennekTyaJsibHOro coaep>xXaHumqa, yresepgnia okoH4aTesibHylo BEPCUIO ANA ny6n|/1|<a|_|,|/||/1.

AHnTta TaHpane — NoAroToBuUIa YEPHOBMK CTaTbM U KPUTUHECKN NepecMoTpesna ero AJis MHTeNNeKTyalbHOro co-
OepXaHus; yTBepauia okoH4aTesbHyo BEpCUio Aas nyGnankauun.

ToM 22, Ne 4 | 2024 \ Endodontics


https://doi.org/10.1038/ijos.2014.30
https://doi.org/10.1016/j.joen.2018.03.014
https://doi.org/10.1016/j.joen.2018.03.014
https://doi.org/10.1038/s41415-022-5316-1
https://doi.org/10.1038/s41415-022-5316-1
https://orcid.org/0009-0007-3808-179X
https://orcid.org/0000-0003-1628-8646
https://orcid.org/0000-0002-7556-8579
https://orcid.org/0000-0001-8912-8585
https://orcid.org/0009-0007-3808-179X
https://orcid.org/0009-0007-3808-179X
https://orcid.org/0000-0003-1628-8646
https://orcid.org/0000-0003-1628-8646
https://orcid.org/0000-0002-7556-8579
https://orcid.org/0000-0002-7556-8579
https://orcid.org/0000-0001-8912-8585
https://orcid.org/0000-0001-8912-8585

