
Root News Deborah Majerus, DDS, MS
Diplomate, American Board
of Endodontics

Michael W. Regan Anderson, DDS, MS
Board Eligible, American Board
of Endodontics

Zumbro Valley Endodontics
Root Canal Specialists

Summer 2020

An irritating eventuality following crown
placement is that teeth can develop further
pathosis, such as endodontic disease. Patients are
sometimes surprised that root canal therapy can
become necessary after getting a crown, whether
immediate or delayed. You likely acknowledge this
possibility directly in consent discussions. An
interesting series of related questions is how often
pulpal disease follows crown placement, how long
does that pathosis take to present, and does crown
design have an impact?

This year an interesting paper was published in
the Journal of Endodontics from Marquette
University School of Dentistry. The article, “The
Incidence of Root Canal Therapy after Full-
Coverage Restorations: A 10-Year Retrospective
Study,” brings up some points that may be useful
to you in your discussions with patients before
crown placement or why a tooth with a crown is
developing problems.

This study is a retrospective insurance analysis of
88,409 crown placements through Delta Dental
of Wisconsin from 2008 to 2017. They sorted
these teeth based on patient age, tooth type,
crown material used, excluding teeth that had
already had root canal therapy performed at the
time of crown preparation. Most crowns placed
were all ceramic (41%) or PFM (50%), with
metal crowns less commonly chosen (9%). 4.9%
of the 88,409 teeth crowned received further
treatment, whether endodontic or extraction.
There are significant differences identified in this
study among survival rates based on patient age
group and crown material. The younger cohorts,
patients under 30 and between 31-40,
experienced higher negative outcomes after crowns
than older patients. PFM crowns have a 27%
higher hazard ratio than metal crowns, and

ceramic crowns have approximately a 9% higher
hazard rate than the PFM crowns.

We can compare these findings to some other
similar studies. Goodacre (2013) reported a lower
rate of complication associated with ceramic
crowns. Jackson (1991) presents a similar figure
among crowned teeth spanning six years: 5.7%
required root canal therapy or extraction. Felton
(1989) evaluated matched pairs of over one
thousand crowned teeth over 3 to 30 years,
concluding that the incidence of pulpal disease
was 13.3% overall, 18% of teeth with filling and
crown became necrotic, and that the restorative
material (gold versus PFM, not including ceramic)
did not have significant impact. 

The above statistics provide some cross-sectional
information about how often crowned teeth are
treated with root canal therapy subsequently. We
know, however, that this question is more
nuanced than a single percentage. There are many
factors that might lead to pulpal disease more
frequently.

It has been well established in many publications
that teeth that are used as bridge abutments have a
higher hazard ratio than single unit restorations.
Cheung (2005) found 20% of PFM crowns and
35% of bridge abutments needed endodontic
treatment over a 15 year observation period. 

A common reason to place a crown is a cracked
tooth.  Krell & Rivera (2007) followed 20,000
cases of cracked teeth with preoperative reversible
pulpitis that were crowned. 20% of those needed
endodontic therapy, usually within the first six
months.  Furthermore, teeth become more
mineralized and brittle over time, and thereby are
more susceptible to fracture with increased age.

Younger teeth require root canals more often after
crown placement, which was seen in this article
reviewed. This conclusion is corroborated by other
studies including Kirakozova (2006). We may
attribute this to the larger pulp spaces and more
porous dentinal tubules in younger teeth. This
may also reflect a correlation that a younger
patient in need of crowns may have higher rates of
dental caries and disease more generally.

The premise of their findings should be
unsurprising: teeth receiving crowns may develop
endodontic disease. Crown preparation opens
dentinal tubules, and these tubules provide a
pathway for microbiological invasion of the pulp
space (Pashley 1985). The heat generated in crown
preparation can inflame, either reversibly or
irreversibly, pulpal tissues (Langeland 1970; Zach
1972; Cavalcanti 2002). Pulpal inflammation
depends on the chemicals, restorative materials and
cements used in dental procedures (Cox 2002).

So, the answer to a patient’s question asking about
risk of needing endodontic therapy after a crown
depends on a number of factors. They include
age, restorative history, materials used, remaining
tooth structure, preparation techniques, rubber
dam usage, abutment status, cracks,
parafunctional habits, among others. 

There are limitations to this study design.
Retrospective insurance database analyses provide
superficial information. Nonetheless, this study
provides the advantage of a large sample size
(nearly 90,000 teeth) over a ten-year timespan.
These data taken in context of other similar
studies provide useful information that you may
use to help educate your patients about how often
and why a tooth with a crown may need further
treatment.

Welcome Back!
Dr. Regan Anderson is back from paternity leave! Piper Grace Regan Anderson was born on
May 28. She is a great sleeper thus far, so she is a welcome addition to her family. We are caught
up with patients who may have been waiting, and we are ready to see your patients right away!

Activities Outside the Office
Dr. Majerus will be presenting for the Zumbro Valley Dental Society to speak on resorption.
Her lecture will be March 22, 2021 at Saints on Second.

Dr. Regan Anderson has a new article in publication as a contributing author. “Applying
synthetic radiography to intraoral tomosynthesis: A step toward achieving 3D imaging in the
dental clinic” will be published in Dentomaxillofacial Radiology.

Dr. Majerus continues in her role as Adjunct Professor at the University of Minnesota School of
Dentistry where she teaches clinical endodontics to endodontic residents and dental students.

Here are some recent reviews from
the last few weeks from patients at
Zumbro Valley Endodontics.  Please
feel free to see over 800 patient
reviews on our website,
ZumbroValleyEndo.com

“I had to have an emergency root
canal on a crowned tooth that already
had a root canal that had gone bad.
This office was amazing. They were
accommodating (during Covid 19),
professional and treated me with such
kindness.  I highly recommend Dr.
Majerus!” – Marybeth

“What an amazing team and a great
atmosphere! They put me right at ease.
Dr. Regan Anderson was awesome;
very kind, patient, caring, and a great
sense of humor! If he wasn’t a specialist,
I’d go to him for all of my dental care.
Best root canal ever!” – Ashley

“Ended up needing a root canal just as
the whole covid-19 started. Office was
crazy-clean and Dr. Regan Anderson
was off-the-charts amazing! I walked
into his office in intense pain. Once he
began the pain was gone and never
returned. He was very funny and
caring and made the whole process
comfortable. I almost fell asleep! Crazy,
I know! I have had other root canals
when I lived in another state and it
was awful!” – Vienne

“Both Dr. Majerus and her assistant
Megan are a superb team. Very
efficient, caring, going out of their way
to make me comfortable. I have
referred patients for years to be treated
by Dr. Majerus. I have now witnessed
first hand, what my patients have told
me after being treated by Dr. Majerus,
a professional practitioner second to
none. Thank you so much Megan and
Dr. Majerus” – Dan

 “Will my crown need a root canal eventually?”
By Michael W. Regan Anderson, DDS, MS

The Incidence of Root Canal Therapy after Full-Coverage Restorations:
A 10-Year Retrospective Study
Abby Yavorek, DMD, MS I Pradeep Bhagavatula, BDS, MPH, MS I Kadam Patel, MPH I Aniko Szabo, PhD I Mohamed Ibrahim, BDS, MS, PhD

ABSTRACT
Introduction: The process of restoring a tooth with a crown leaves many opportunities for pulpal irritation. The objective of this study was to identify and
analyze the factors that contribute to the incidence of nonsurgical root canal therapy (NS-RCT) after the delivery of single-unit full-coverage restorations.
Methods: Insurance claims from 88,409 crown placements in the Delta Dental of Wisconsin insurance database were analyzed from the years
2008–2017. The Cox regression model was used to analyze the effect of the predictor variables on the survival of the tooth. Untoward events were defined
as NS-RCT, tooth extraction, retreatment of root canal, or apicoectomy as defined by the Code on Dental Procedures and Nomenclature. Results: Of
88,409 crowns placed, 8.97% were complete metal, 41.40% were all ceramic, and 49.64% were porcelain fused to metal (PFM). The probability of
survival of all teeth with crowns placed was 90.41% after 9 years. NS-RCT was the most common untoward event. PFM crowns exhibited a higher rate of
untoward events than complete metal crowns and a lower rate than all-ceramic crowns. Crowns placed on individuals 50 years of age and younger had
higher rates of untoward events than those placed on individuals ages 51 years and older. Conclusions: The risk of endodontic treatment after the
placement of crowns is low. This risk increases with the placement of all-ceramic or PFM crowns and as the age of the patient decreases.
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Some Recent Cases:
Here are some recent cases from the last several weeks that we have seen since the last newsletter. These interesting results serve to
represent the variety of cases and quality of care we strive for every day.
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#15 with dramatic recurvature of the mesiobuccal root. Also
contrasts more conservative modern preparations of #15 with
larger preparations seen in #14.

An elegant C-shaped mandibular molar. GentleWave disinfection
has had a big impact on how complex canal anatomy like this
can be treated.

We were able to evaluate this tooth post-operatively on CBCT,
which demonstrates the late apical split of the distal root, and all
of the isthmus connections of the mesial root.

Interesting lateral furcation canal from the DB root and dramatic
curvature of MB1 and MB2.

Middle mesial canal located between MB and ML

#30 demonstrating two mesial canals with four exits,
and three distal canals with two exits.

Bizarre apical anatomy of the palatal root of #3

Arborized root end of #20 with
at least four separate apical exits

#3 with six instrumented canals:
MB1, MB2, MB3, DB1, DB2, and P

In cases where a temporary restoration is requested after root canal
therapy, we use a layer of glass-ionomer at no cost to patients to
seal out the oral environment. This technique helps to prevent
recontamination both until and during definitive restoration. The
color contrast hopefully makes restoration easier for the restoring
dentist. You will notice that we are transitioning from a thin layer
of orange material (Fuji Triage) to a thin layer of blue material
(BC Liner). Please use the referral to communicate your restorative
preferences for a temporary, post space, buildup, post & core
placement, or permanent access filling on a case-by-case basis.

We know that this global
pandemic has been a great
challenge to many patients
in our community. Referring
dentists are welcome to
reach out directly about
patients in need.
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