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Pulpotomy vs. pulpectomy techniques, indications and complications
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ABSTRACT

Several pulp therapies were developed to maintain the health and integrity of the teeth pulps because of their necessity
for physiological growth of healthy permanent teeth with a long-term preserved function. Pulp therapies aims mainly
at protecting the teeth that were affected by caries, infection, or trauma. Pulpotomy and pulpectomy are the most
common utilized pulp therapies, and the choice between them depends on several factors, for instance, the vitality of
the existing pulp, the portion of the pulp involved (e.g. coronal versus radicular portions), the presence or absence of
reversible/irreversible pulpitis, the presence or absence of a necrotic pulp, the state of surrounding bones and soft
tissues, and the presence or absence of infection, abscesses, fistulae, or underlying cysts. Basically, pulpotomy is
usually therapy of option in patients with vital pulps, whilst pulpectomy is preferred in cases with non-vital teeth
pulps. This article will review and summarize the main differences between pulpotomy and pulpectomy particularly
regarding their definition, indications, techniques, and complications.
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INTRODUCTION

Teeth pulps are necessary for healthy physiological
apexogenesis particularly in early-formed permanent
teeth with immature roots." Therefore, several pulp
therapies were developed to maintain the health and
integrity of the teeth pulps to protect teeth that were
affected by caries, infection, or trauma.? An integral tooth
pulp allows a long-term maintenance of a healthy
permanent tooth with an adequate crown-root ratio, and
subsequently allows preservation of adequate function.?
The most common pulp therapies developed to maintain
the dental pulp integrity are pulpotomy and pulpectomy.

Choice of therapy should be tailored to each particular
patient according to multiple factors such as the vitality
of the existing pulp, the portion of the pulp involved (e.g.
coronal versus radicular portions), the presence or
absence of reversible/irreversible pulpitis, the presence or
absence of a necrotic pulp, the state of surrounding bones
and soft tissues, and the presence or absence of infection,
abscesses, fistulae, or underlying cysts.*®

This article aims at reviewing and summarizing the main
differences between pulpotomy and pulpectomy
particularly regarding their definition, indications,
techniques, and complications.
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PULPECTOMY VERSUS PULPOTOMY

Pulpotomy is the procedure of removal of the coronal
part of the dental pulp followed by application of a
medicament.” Pulpectomy, on the other hand, refers to the
procedure of removing the whole contents of the chamber
pulp and its root canal.® In pulpectomy, the root canals
are then filled with specific substances that to protect
against recurrent infection. Pulpectomy can be total,
where the whole pulp is removed until the apical

foramen, or partial, where a pulp with an open apex or an
incompletely formed root is formed.? The main objectives
of pulpectomy are to clean the root canals, obturate them,
protect them from potential infection, and subsequently
promoting healthy development of physiological roots.

Each of the two procedures has a certain technique,
specific indications, and potential outcomes. The next
section will summarize each procedure and Table 1
demonstrates the main differences between them.

Table 1: Summary of the differences between barium and air reduction techniques.

Pulpotom Pulpectom

Technique
Removal of coronal part of dental pulp Removing the whole contents of the chamber
followed by application of a medicament pulp and its root canal
- Vital teeth - Non-vital teeth
- Healthy periodontium - Furcation
- Only coronal involvement - Coronal and radicular involvement
- Contraindicated extraction - Dental abscess
Indications - Absence of infection/abscess - lrreversible pulpitis

- Absence of fistula
- Absence of spontaneous pain

- Absence of involvement of pulp floor
- Absence of inter-radicular bone loss

- Anaesthesia complications
Tooth fracture
Tooth discoloration

- Persistent pain

Complications

PULPOTOMY  TECHNIQUES,
COMPLICATIONS

INDICATIONS,

To perform pulpotomy, a local anaesthetic is initially
injected at the site of procedure and a dental rubber dam
is applied to isolate the surgical field from the rest of the
oral cavity to minimize bacterial contamination.* The first
step of the procedure is to remove the visible dental
caries until the pulp chamber is accessed.®® A cotton
piece is then inserted to stop any potential bleeding. Once
the dentist feels a dip, he begins side to side movement to
extent the dental roof.™ Getting the pulp clearly
accessible, the dentist removes its coronal pulp using an
excavator or a round bar. After that, the dental
medicament is inserted.* The most common used dental
medicaments for this procedure are ferric sulphate or
formocresol.> At this moment, the cotton is removed, and
the dentist ensures there is no bleeding points. Because
pulpotomy implies manipulation of the deep part of the
dental pulp, acute or chronic pulpitis is a potential
consequence and, therefore, zinc oxide eugenol (ZOE)
should be applied to the dental chamber to provide a
temporary sedating effect.® Finally, a stainless-steel
crown is inserted, and coronal restoration is placed.>***

- Primary teeth with necrotic pulp

- Pulpless primary teeth with need to arch
maintenance

- Absence of underlying cysts

- Anaesthesia adverse effects

- Tooth discoloration

- Local infection

- Pain

- Local bleeding

- Tooth fracture

- Tooth loss

The main indication for pulpotomy is the existence of
proximal extensive dental caries that involve the marginal
ridge particularly when extraction is contraindicated.”*
Pulpotomy is the procedure of choice when the dentitions
are vital with a healthy periodontium, and when there is
no local infection or abscesses.**>**" Pulpotomy is not
preferred in case when a dental fistula or episodes of
spontaneous dental pain exists.*> Additionally, it is
contraindicated in cases where the dental caries extends
to involve the radicular portion of the pulp or when the
caries penetrates deeply to the pulp chamber floor.”*®
Pulpotomy is also contradicted in cases of inter-radicular
bone loss.

Complications following pulpotomy are usually mild.
Pain is not uncommon, due to inflammation of the
surrounding soft tissue during procedural manipulation,
however, it is usually mild and self-resolving. Severe or
persistent pain, on the other sign, is an eminent symptom
that indicated a necessity for further dental intervention
or tooth extraction. After pulpotomy, teeth become
fragile and they are very prone to fracture. This risk of
teeth fracture can be minimized by inserting a strong
filling or applying a durable crown. Teeth discoloration is
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also an evitable complication of pulpotomy, and the
complications of anaesthesia are not uncommon.’

PULPECTOMY TECHNIQUES, INDICATIONS,
COMPLICATIONS

Prior to a pulpectomy procedure, dentists should be
aware of the primary anatomy of the root canals of the
teeth to be operated, and to meticulously evaluate the
proximity of the succedaneus dentitions.’*® Getting
started, a local anesthetic agent s to be injected and a
rubber dam is to be applied to prevent transmission of
bacteria from the rest of the oral cavity. The caries is to
be then removed until the exposure area can be
identified.?** Thereafter, a fissure bar is utilized to
remove the pulp chamber roof. An excavator is then used
to remove both the coronal and radicular portions of the
dental pulp, respectively. Having the roof, radicular
portion, and cranial portion all removed, the root canal is
cleansed using an H-files.”*# Saline is then irrigated into
the root canal to ensure cleansing, and formocresol is
subsequently placed. After that, zinc oxide is applied to
prevent infection. Obturation of the canal roots is the
supposed next step and can be performed via various
techniques such as lentulo spiral technique, incremental
fill technique, and endodontic pressure syringe
technique.”® A ZOE cement is then filled into the root
canal and a stainless-steel crown is inserted to restore the
operated tooth.?"%

In contrary to pulpotomy, pulpectomy is indicated in
cases of extensive caries involving both the coronal as
well as the radicular portions of the teeth leading to
irreversible pulpitis.?* It is the operation of choice in
cases of dental abscesses, furcation, or non-vital teeth. It
is also indicated in case of primary molars or incisors
caries that necessitates application of a maintenance
arch.?®? Pulpectomy can also be used in cases of primary
dentitions with necrotic pulps and pulp less primary
dentitions particularly when a space maintainer is
indicated.®™ However, it is not suitable for teeth with
underlying cystic lesions (e.g. dentigerous cysts or
follicular cysts), dentitions with non-restorable crowns, or
teeth with extensive resorption internally (at least one
third of the root).**” Pulpectomy is also contraindicated
in cases of teeth with an extensively opened floor
reaching to the bifurcation.*?’

Though pulpectomy is a relatively safe procedure, some
serious complications may occur. As the vast majority of
dental operations, the adverse events of the local
anesthesia are sometimes inevitable. Minor adverse
events such as tongue, cheeks, and lips numbness are
often minor and resolve spontaneously within few days.
However, serious life-threatening allergic reactions up to
anaphylaxis may occur. Another relatively common
complication of pulpectomy is teeth discoloration
resulting from staining of the utilized cement for filling.
Excessive hemorrhage at the procedure site may also
evolve particularly among patients with history of

bleeding diathesis. Local infection may also occur, and
pain may result either from spread of this infection or
from excessive removal of the necrotic tissue leading to
irritation of the adjacent soft tissue. Finally, tooth fracture
may occur during the procedure resulting in potential
tooth loss.?®%

CONCLUSION

Both pulpotomy and pulpectomy are effective dental
therapies to keep the integrity of the teeth pulp.
Pulpotomy is usually indicated in patients with vital
teeth, whereas pulpectomy is preferred in cases with non-
vital teeth. Pulpotomy is suitable for teeth where only the
coronal portion of pulp is involved with the caries whist
pulpectomy can be used when both the coronal and
radicular portions are affected. The presence of local
infection, abscesses, or fistula is a contraindication for
pulpotomy, and pulpectomy is the therapy of option in
these cases. Though both pulpotomy and pulpectomy are
safe procedures, some complications are often inevitable
such as anaesthesia-related adverse events, tooth
infection, tooth discoloration, tooth fraction, excessive
bleeding, and persistent pain.
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