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First of all I would like to thank all of those who responded to the
survey we sent out a while back.  We really value the information and
feedback from you!  One of the topics we asked about was related to
technology, and it was apparent not everyone was aware of the
technology we utilize every day in our practice.  So I wanted to
highlight some of the systems we use regularly, including our newest
addition, a cone beam CT.  

CBCT
(See example images at the end of this newsletter)

The Carestream 9000 3D (formerly Kodak) cone beam CT imaging
system provides us with access to high resolution focused-field 3D
images.  The anatomical detail and viewing capabilities of 3D imaging
offer a wide range of diagnostic possibilities for both non-surgical and
surgical endodontic cases including:

• Identification and diagnosis of  periapical pathosis (cases with non-
specific clinical signs and symptoms, poorly localized symptoms, 
symptoms with no signs of pathosis identifiable on conventional 
images)

• Assess canal morphology and anomalies (determine the presence of 
fourth or fifth canals, root curvature, calcified canal 
identification/localization, etc.)

• Diagnosis and management of dentoalveolar trauma (root fractures, 
luxation, displacement of teeth, alveolar fractures)

• Localization and differentiation of internal and external resorption or 
invasive cervical resorption

• Presurgical case planning (exact location of root apex and proximity 
to adjacent anatomical structures like the maxillary sinus, incisive 
canal, mandibular nerve, mental foramen, extent of bone loss, etc.)

• The biggest advantage I’ve seen so far has been additional 
information in deciding the best course of action for those 
retreatment vs surgery vs extraction cases.  

The localized imaging field reduces the irradiated surface, thus
providing reduced exposure to ionizing radiation for our patients.
We can scan one sextant, two sextants, or an entire arch if needed.  

There have been many articles published and pending publication
on the benefits of CBCT in endodontics including identification of
signs of vertical root fracture.  One study out of Chicago pending
publication utilized the CBCT and microscope clinically to treat
maxillary molars and is reporting the highest number of MB2 canals
located clinically and instrumented to the apex than any previous
study.  Graduate programs in endodontics all over the country are
investing in this technology, including our own University of
Minnesota, which has purchased the same unit as we have.

Patient acceptance has been very good.  A picture speaks a thousand
words, and patients can see the value in the imaging immediately when
we review the scan chairside with them.  
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Newsletter Raffle
Call or e-mail our office within
seven days of receiving this
newsletter and be entered into
a raffle.

Winner of raffle will have the
choice of receiving a
new endodontic textbook
or tickets to a Wild game
on March 9, 2014 or a
complimentary root canal for
the deserving patient of your
choice.

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.Knaup, your expertise
and pleasant, professional
demeanor are greatly
appreciated.  I know I
received “state-of-the-art”
care in a comfortable,
modern environment with
knowledgeable staff. 
Thank you.”

– Katherine B.

by Dr. Deborah Knaup, DDS, MS



We do not scan every patient; we decide the need on a
case by case basis.  The fee for our patients is only
$149, because we want to make this very accessible to
them and feel we gain a lot of worthwhile information
from the scans so we can provide better care for them
when there is high acceptance from the patients. 

We will accept referrals for scans, but all scans will be
read by an oral radiologist.  There has been additional
cost to us by way of additional liability insurance in
order to accept referrals for scans, and so the fee for
patients referred in just for a scan is $249.  

I have included many examples in this newsletter of
snapshots from some of the scans we have done so far.
These are best viewed digitally, so if you have printed
this newsletter, you are not getting the full impact of
these images.

We could write an entire newsletter about the
benefits of each of the next individual topics, so I
will just briefly highlight some of the benefits of
each.

Dental Operating Microscope and Digital Photography
The Zeiss
dental operating
microscopes we
have in each
operatory are an
integral part of
our treatment.
Magnification
varies from about
4x to 21x.  This scope also is equipped with a xenon
light source, for incredible illumination of the pulp
chamber.  Our scopes are also equipped with a digital
camera which allows us to take images to educate
patients and inform referring doctors about the case.

Personally I utilize the scopes on every case for about
90% or more of the time spent on the case.  Much of
that time is spent on the lower magnification settings,
but the high magnification is crucial in locating
calcified canals, assessing cracks both non-surgically
and surgically, evaluating and treating resorption,
separated instruments, etc.

Utilization of MTA (mineral trioxide aggregate)
In short, MTA is used in apical surgery, perforation
repairs, resorption repairs, to seal an open apex as in
apexification procedures, to pulp cap in vital pulp
therapy, and to seal pulp regeneration procedures.
MTA is biocompatible, antibacterial, provides a good
seal, and is bioactive.  It is expensive, needs moisture to
set, and can cause staining when used coronally, so
esthetics may dictate the use of a different material at
times.  It also has a long setting time, so cannot be
used supragingivally in perforation repairs or it will
wash out.  

Adherence to Strict “Sterile” Protocol
Sterile protocol is crucial to maintain a clean field and
properly disinfect and seal the root canals.  Rubber
dam isolation is standard of care and used on every

case.  We use a pre-op antibacterial mouthrinse and/or
a scrub of the tooth with chlorhexidine before we
access.  A variety of antibacterial irrigants are used.
Before obturation the gutta percha is soaked in
hypochlorite for at least a minute to disinfect it and
dried with sterile gauze.  Often times the canals are
sealed with a thin layer of pink Fuji Triage to protect
from coronal leakage prior to the definitive restoration.

Rotary Instrumentation
Many of you use rotary instrumentation in your offices
so I don’t have to tell you how efficient and effective it
can be for negotiating curved canals and achieving that
ideal preparation shape.  We use a variety of different
file systems depending on the particular case, some
more flexible than others, some more tapered, some for
more apical preparation without more taper, etc.  

Warm Three Dimensional Obturation Technique
There is no one size fits all filling technique, but often
times we use a hybrid warm vertical technique with a
heated downpack of our master cone (utilizing a
System B unit) and then a backfill with warm injected
gutta percha (from an Obtura or Calamus unit).  The
warm gutta percha is compacted using various shaped
nickel titanium pluggers, and can adapt well to
irregularities within the root canal system.

Apex Locators
There are many varieties of apex locators on the
market.  I have always used the Root ZX.  It
consistently performs well in study after study, and is
easy to use.  It is especially helpful for those hard to see
areas like in Maxillary molars.  The apical constriction
does not coincide with the radiographic apex, and can
deviate by as much as several millimeters, so the apex
locator is an invaluable tool for us.

Irrigation
We utilize a variety of irrigants and adjuncts to
irrigation.  Irrigants include full strength sodium
hypochlorite, EDTA, chlorhexidine,
Q-Mix, hydrogen peroxide, alcohol, and saline.  The
irrigants we use depends on the case, we don’t use all of
these on each case.  Adjuncts to irrigation include
ultrasonic activation of the irrigants in the canals, sonic
activation (Endoactivator), and/or negative pressure
irrigation (EndoVac).  Adjuncts to irrigation are
especially useful to remove debris in fins, isthmuses,
and in the apical third.  Removal of smear layer is
accomplished before obturation.

When you refer a patient to our
practice, you can rest assured that
your patient will receive the best
possible care with the top technology
on the market.  
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