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The primary goal of endodontic therapy is the treatment and/or
prevention of apical periodontitis. In order to achieve this goal,
endodontic therapy is focused on the elimination, or at least a significant
reduction, of microorganisms present in the root canal system.
Numerous studies have demonstrated that bacteria and their byproducts
play an important role in the pathogenesis of pulpal and periapical
pathosis.  The majority of the bacteria present in the root canal system are
removed by chemomechanical preparation of the root canal system.
However, studies have also demonstrated that bacteria may remain viable
in the root canal even after vigorous mechanical instrumentation and
irrigation with antimicrobial solutions (in irregular spaces beside the main
canals such as an isthmus or lateral/accessory canals).  This may lead to
persistent or secondary intraradicular infections and possibly treatment
failure.  Therefore, the use of an intracanal medication with antimicrobial
properties has been recommended to aid in the reduction and eliminate
these microorganisms especially in cases of pulpal necrosis with
periradicular bone loss.  The purpose of intracanal medicaments is to help
disinfect root canals between appointments.  

The historical origins of intracanal medicaments date back several years.
Beechwood creosote was mentioned in the 1840 article Creosote and
Cotton in Fang Filling in the Dental Cosmos.  In 1884, Richmond
recommended applying a small-sized piece of orangewood with phenol in
order to devitalize the pulp.  Formocresol was often used as a root canal
medicament and played a major role in root canal treatment after Buckley
referred to it as an effective intracanal medicament in 1904 (American
Dental Journal).  The concern is that both phenols and formocresol have
been shown to exhibit marked cytotoxicity.  Formocresol (19%
formaldehyde) has also been reported in several articles to be mutagenic
and carcinogenic.  Formaldehyde, a primary component of formocresol,
is a hazardous substance and is considered a probable human carcinogen
by the International Agency for Research on Cancer, the Agency for Toxic
Substances and Disease Registry in the U.S. Department of Health and
Human Services, and the U.S. Environmental Protection Agency.  The
use of formocresol is not recommended by the American Association of
Endodontists and the American Academy of Pediatric Dentistry.  Also,
the use of formaldehyde in root canal materials has been defined as below
the standard of care in a recent position statement from the American
Association of Endodontists.  The goal of endodontic therapy is to
preserve the patient’s natural teeth without compromising the patient’s
local or systemic health and when pharmacological agents are
administered to a patient, safety is of critical importance.

Among the available intracanal dressings, calcium hydroxide is the most
frequently used medicament in clinical practice.  Calcium hydroxide was
originally introduced to the field of dentistry in 1920, and since that time
has been widely used in endodontics for vital pulp therapy/pulp capping,
perforation repairs, and apexification procedures.  Many of these
functions have since been replaced by mineral trioxide aggregate (MTA).
Calcium hydroxide has become the standard of care as an intracanal
medicament in endodontics. 
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Newsletter Raffle
Newsletter Raffle:  Call or
e-mail our office within
seven days of receiving this
newsletter and be entered
into a raffle.

Winner of the raffles will have
the choice of receiving a new
endodontic textbook, a
complimentary root canal
treatment for a patient of their
choice, or tickets to a MN
Twins game at Target Field.

Call: 507-281-1295 or E-mail:
appointments@drknaup.com

We welcome feedback from you
and our patients. Each patient gets
a comment card on their way out.
This is what some have to say: 

“Dr. Van, Thank you for your
kind and professional treatment in
doing a root canal for me. I have
completed the restoration of the
tooth and my mouth is very 
happy again. You are very gentle
in your treatment and that is a
great attribute!

– Rosemary Z.

Beautiful office with friendly
competent staff. I felt relaxed
and informed throughout the
appointment. Thanks Dr. Van
Nieuwenhuyzen and assistant -
enjoyed your company.

– Marilyn J.

by Dr. Van Nieuwenhuyzen



Calcium hydroxide has a wide range of antimicrobial
activity against common endodontic pathogens.  The
bactericidal effects are caused by its high pH (12.5-12.8),
which prevents the growth and survival of bacteria.  The
antimicrobial effect of calcium hydroxide is also
dependent on the release of hydroxyl ions.  The hydroxyl
ions have lethal effects on bacterial cells by damaging
bacterial cytoplasmic membrane, denaturing proteins,
and damaging the bacterial DNA.  Calcium hydroxide
also denatures and detoxifies bacterial products such as
lipopolysaccharide (LPS) and endotoxin.  It is also been
reported to be effective in controlling the inflammatory
exudates from the periapical region and has the ability to
help dissolve necrotic tissue.  Calcium hydroxide is a slow
working antimicrobial agent with studies stating that it
needs to remain in the canals for at least seven days to be
effective and its effectiveness may decrease after 30 days.
Care should also be taken to attempt to remove as much
of the calcium hydroxide from the canals prior to
obturation with copious irrigation and instrumentation
of the canal system at the second appointment.  Calcium
hydroxide remnants left in the root canal can result in a
thicker non-homogenous appearance of root canal sealers
which may affect their sealing ability.  Calcium hydroxide
remnants can also cause a chemical reaction with zinc
oxide eugenol sealers resulting in a reduction of flow and
working time.       

Calcium hydroxide is available as either a paste or a
powder.  At our office we currently use UltraCal XS from
Ultradent.  This is a ready to use radiopaque aqueous non-
setting paste type preparation in a syringe.  Flexible
NaviTips (29 gauge, Ultradent) are used to deliver the
calcium hydroxide inside the canals.  NaviTips are not side
vented needles, so care must be taken while placing the
calcium hydroxide using this delivery method.  If some
material is extruded into the periapical tissues it generally
will resorb quickly and without issue.  However, there have
been case reports of inferior alveolar nerve injury when
syringeable calcium hydroxide has been extruded into the
IAN canal on mandibular second molars where the root
apex is in close proximity to the IAN canal.  

Here are a few examples of recent cases with calcium
hydroxide placement:

We are not endorsing or promoting this product and receive no
financial benefits from Ultradent.  However, we use this
product and are willing to discuss our experiences with using
the product if you have any questions.

Pre-Op Ca(OH)2

Pre-Op Ca(OH)2

Pre-Op Ca(OH)2

2659 Superior Drive NW
Rochester , MN 55901

Phone: 507.281.1295 • Fax: 507.529.5589
E-mail: debknaup@drknaup.com

Office Hours: Monday-Thursday 7:30am to 4:30pm


