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About the Journal

About the Journal
The Journal of Clinical and Digital Dentistry are published four times (March, June, September,
and December) annually since May 2019. The abbreviated title is "J Clin Digit Dent". In the
journal, articles concerning any kind of clinical dentistry such as prosthodontics, orthodontics,
periodontics, implant dentistry and digital dentistry are discussed and presented.

Aims and scope
This journal aims to convey scientific and clinical progress in the field of any kind of clinical and
digital dentistry.

This journal publishes
·Original research data and high scientific merit in the field of clinical and digital dentistry.
·Review articles.
·Case reports in implant dentistry including GBR, digital dentistry, 3D printing, and
prosthodontics.
·Short communications if they provide or document new technique and clinical tips.

02

www.jcdd.org

J Clin Digit Dent 2021;3(3): 3

About the Journal
Editorial Board
Editor-in-chief
Wongun Chang (Milestones Dental Institute, Seoul, Republic of Korea)
Deputy Editor
Dongwoon Lee (Dept. of Periodontology, Veterans Health Service Medical Center, Seoul, Republic of Korea)
Kwantae Noh (Dept. of Prosthodontics, School of Dentistry, Kyung Hee University, Seoul, Republic of Korea)
Editorial Board
Pil Lim (NY Pil Dental Office, Incheon, Republic of Korea)
Chulwan Park (Boston Wahn Dental Clinic, Seongnam, Republic of Korea)
Dohoon Kim (Seoul N Dental Clinic, Seongnam, Republic of Korea)
Yongkwan Choi (LA Dental Clinic, Seoul, Republic of Korea)
Hyundong Kim (Seoul Smart Dental Clinic, Seoul, Republic of Korea)
Reviewing Board
Unbong Baik (Smile-with Orthodontic clinic, Seoul, Republic of Korea)
Aaron Seokhwan Cho (Dept. of Restorative Sciences, College of Dentistry, Texas A&M Universty, Texas, USA)
Jiman Park (Dept. of Prosthodnotics, School of Dentistry, Seoul National University, Seoul, Republic of Korea)

www.jcdd.org

03

Editorial

Editorial

Changing does not mean developing
Everything changes over time. Some develop through change,
while others do not develop and only change.
In the past, complete denture was an answer to restore teeth in edentulous
patients. Currently, dental implants allow patients to have teeth similar to
natural dentition. We can say it is changing and developing. Recently, zirconia
restorations have become very popular instead of gold restoration. It is
simply changing because regardless of the materials used, the treatment
goal remains the same. Many orthodontic treatment mechanics have been
developed and used for more than 100 years since Dr. Angle said that
the establishment of normal occlusion is the highest aim of orthodontists;
however, to date, the goal of orthodontic treatment has not changed.
Orthodontics is changing but not developing.
Recently, with the increasing use of digital technology in dentistry, many
changes are equally occurring in orthodontics. In addition, the SERAFIN clear
aligner system based on computer-aided engineering aims for a different
goal which is the establishment of functional occlusal harmony. The SERAFIN
system aspires to develop the field of orthodontics by changing the goal of
orthodontic treatment, which has not changed for more than 100 years.
In this issue of JCDD, there is an article introducing the SERAFIN clear aligner
system, a FAQ-style article on endodontics, and an article regarding custom
abutment design using computer-aided design software. These are valuable
not only to dentists but also to dental technicians.
I am very proud that JCDD plays a role in changing and developing the field
of dentistry.

Wongun Chang, DDS MS PhD
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Fabrication of custom abutment using stock abutment
for non-hex fixtures: A Case Report
Jongmok Han, DDS

Introduction

Abstract
The use of a scanbody is essential for the fabrication of implant prostheses
with custom abutments using an intraoral scanner. However, in the
absence of a non-hex scanbody, a conventional scanbody cannot be used
for the placement of non-hex fixtures.To address this limitation, the library
provided by the manufacturer was modified, so that it could be used as a
scanbody. Subsequently, a custom abutment was fabricated according to
the routine method using an intraoral scanner, and a jig with zirconia was
used to position it accurately.

The method of implant prosthesis fabrication can be classified as using
stock or custom abutments. Stock abutment has advantages in terms of
simplicity in use and cost, but it has limitations in forming various shapes
of the prosthesis.
With the use of a custom abutment, various shapes of the prosthesis can
be freely designed; in particular, it has the advantage of freely determining
the path of insertion of the prosthesis when the implant is not placed in
parallel.1,2,3 By connecting the scanbody to the implant and scanning using
an intraoral scanner, the prosthesis can be fabricated in various shapes
through a dental CAD program without having to use a model.
Non-Hex Fixture
In recent years, non-hex fixtures have been employed for reasons such as
fewer cases of fractures. Non-hex fixtures have a wider contact area with
the abutment than commonly used hex fixtures and have thicker walls
when comparing fixtures with the same diameter. Even a non-hex fixture
with a diameter of 4.0 mm has thicker walls than a hex fixture with 4.5
mm diameter. With these characteristics of the non-hex fixtures, even for
cases of tricky placement due to narrow bone width, the problem can
be resolved by placing a fixture with a small diameter without additional
bone grafting.4 Furthermore, owing to the increase in wall thickness, fewer
cases of fractures are expected (Fig. 1a-b).

Jongmok Han
Hana Dental Clinic
- DDS, Chonbuk National University
- Diplomates of Korean Advanced General Dentistry.
- Clinical Adjunct Professor, School of Dentistry, Chonbuk National University
- Member, Scientific Affairs of Korean Dental Association
- Director, Korean Academy of Digital Dentistry
- Author of Digital Dentistry of Korea Journal Clinical Dentistry Magazine (2019-2020)
- Speaker of Digital Dentistry of DentalBean
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a.

b.

Fig.1a-b. ( a) Comparison of contact area between non-hex fixtures and hex fixtures fixture
(b) Comparison of wall thickness of non-hex fixtures and hex fixtures
A non-hex stock abutment with a diameter of 5.0 mm and a height of 4.0
mm, which is similar in size to the conventional scanbody, was decided to
be used as the scanbody, and registered as a scanbody up to the gingival
height. By modifying the library in this way, the stock abutment is detected
as a scanbody (Fig. 3a-b).
When the prepared stock abutment is connected to the implant, intraoral
scanning can be performed in the same way as when using a conventional
scanbody, and the subsequent process is exactly the same as when using
a conventional scanbody.7

Non-Hex Scanbody
Although the non-hex fixture has many advantages, as described above,
there is no non-hex scanbody available for the fabrication of custom
abutments. However, by modifying the library, registering the non-hex
stock abutment as a scanbody, connecting to the implant, and scanning
with an intraoral scanner, the custom abutment, and then the prosthesis
can be fabricated (Fig. 2a-b).5,6

a

b

Fig. 2a-b. Modified implant library, Registration of the non-hex stock abutment as scanbody up to the gingival height

a

b

Fig. 3a-b. Stock abutment detected as the scanbody
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Non-Hex Custom Abutment
Because the abutment is used for non-hex fixtures, the custom abutment
is also fabricated as a non-hex abutment. In this case, a jig is required
to fix the custom abutment at the desired position.8 However, because
the conventional method of using pattern resins requires a model and
cannot be used for fabrication without a model9,10, and a jig fabricated by
3D printing, frequently used in the fabrication without a model, tends to
be weak in strength and may lead to fracture when tightening the screw;
in addition, deformation can occur during the fabrication process, and
accurately reproducing the position is challenging in the case of non-hex
abutment.11

a

Therefore, a jig with robust strength and capable of accurately reproducing
the position is required, and the jig is fabricated using zirconia to address
the requirements (Fig. 4a-b). Using the fabricated jig, the non-hex custom
abutment was placed at the desired position, the screw was tightened with
the torque recommended by the manufacturer, and the final prosthesis
was attached.

b

Fig. 4a-b. Fabrication process with designing of positioning jig and milling with zirconia

Case Report
Case 1
The patient was a 56-year-old woman, and a treatment plan was
established to extract her tooth #15 first due to periodontal problems
and then to place the implant.

Fig. 5. Initial examination

08

A non-hex fixture of Osstem Implant with a diameter of 4.0 mm and a
length of 10 mm was used for placement of the implant, and subsequently,
the custom abutment was used to fabricate the final prosthesis (Fig. 5-11).

Fig. 6. Placement of non-hex implant at position #15
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a

b

Fig. 7a-b. Connection of the non-hex stock abutment to be used as a scanbody

a

b

Fig. 8a-b. Non-hex custom abutment and jig with zirconia

Fig. 9. Insertion of the jig with zirconia

a

b

Fig. 10a-b. Connection of custom abutment

a

b

Fig. 11a-b. Attachment of final prosthesis
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Case 2
The patient was a 66-year-old man, and a treatment plan was established
to extract teeth #21, 22, 23, 24 first due to dental caries and periodontal
problems, followed by placement of the implant.

Fig. 12. Initial examination:Treatment plan to extract the left maxillary
anterior teeth and place the implants

a

A non-hex fixture of Osstem Implant with a diameter of 4.0 mm and a
length of 8.5 mm was used for tooth #21, and the fixture with a diameter
of 4.5 mm and a length of 8.5 mm was used for tooth #23, 24. A stock
abutment was then used to fabricate the interim prosthesis. Subsequently,
a custom abutment was used to fabricate the final prosthesis (Fig. 12-18).

Fig. 13. Placing non-hex implants at position #21, 23, 24 and
fabricating interim prosthesis using stock abutment

b

Fig. 14a-b. Connection of the non-hex stock abutment to be used as a scanbody

Fig. 15. Non-hex custom abutment and jig with zirconia

10

Fig. 16. Insertion of the jig with zirconia

www.jcdd.org

J Clin Digit Dent 2021;3(3): 6-12

a

b

c

Fig. 17a-c. Connection of custom abutment

a

b

Fig 18a-b. Attachment of final prosthesis

Discussion
When using a non-hex fixture, the prosthesis is fabricated with a nonhex abutment. For stock abutments, impression taking or scanning
is performed at the abutment level12, whereas when using a custom
abutment, impression taking or a scanbody is used at the fixture level13.
However, if there is no non-hex scanbody provided by the manufacturer,
it can cause difficulties in the fabrication of custom abutments. To address
this limitation, the library was modified to use the non-hex stock abutment
as a scanbody.

www.jcdd.org

When fabricating a prosthesis without a model using an intraoral scanner,
it is common to use a jig printed from a 3D printer, and this can be
used without any problem when using a hex abutment. However, a more
accurate positioning method is required when using a non-hex abutment.
To this end, a jig with zirconia was used, and results without clinical
problems were obtained.
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Serafin: A Superior System in Clear Aligner Technology
Dohoon Kim, DDS, MSD

Introduction
It is the era of clear aligners now. Clear aligner orthodontics, which was
once neglected by orthodontists, occupies an important position in the
dental profession, shown by its rising value in the stock market. Currently,
the world's No. 1 company accounts for a significant portion of the global
clear aligner orthodontic market, but many latecomers follow, including
the Serafin clear aligner system (Fig. 1).
Clear aligners have increased in popularity as they have improved access
to orthodontic treatment. While application of clear aligners cannot be
attempted blindly without basic knowledge of orthodontics, they have
improved accessibility as they are free from the tools and materials,
maintenance, and inventory management of the equipment necessary for
traditional orthodontic treatment. Let us consider the other advantages
of clear aligner orthodontics.

1. Advantages in Oral Hygiene
In general bracket orthodontics, patients cannot use dental floss during
the treatment period, and special instruments are required to keep the
oral cavity clean because of the brackets and wires. However, in clear
aligner orthodontic treatment, standard oral hygiene methods can be
used. Therefore, clear aligners can be a good option for adult patients
who may be at a periodontal disadvantage during orthodontic treatment.
When treating a patient with a long clinical crown due to poor periodontal
support, brackets need to be attached to the cervical region because the
center of resistance moves to the apex, which makes periodontal care
more difficult. In contrast, clear aligner orthodontics do not interfere with
periodontal care.

Fig. 1. Clinical photo of a patient wearing the Serafin clear aligner system.

Dohoon Kim
Dr. Dohoon Kim graduated from Seoul National University College of Dentistry (SNUCD) and also he acquired master's degree at
SNUCD, and completed doctor's degree course in alma mater. He completed a postgraduate residency at Seoul Central Paik hospital
in Seoul, Korea, and completed Advanced Specialty Program in Orthodontics at New York University, and completed advanced program
on TMD and Orofacial pain at University of Kentucky. He contributes Serafin clear aligner system as consultant and is running private
practice (Seoul N dental clinic) in Seongnam, Republic of Korea.
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2. Optimal for Adult Orthodontics with Many Prostheses
In the past, orthodontic treatment was regarded as an exclusive domain
of children, adolescents, or patients in their early twenties. Recently,
orthodontic treatment has increased in patients over 30 years of age,
and has also been implemented in patients in need of comprehensive
prosthetic treatment (Fig. 2).

In some cases, it is difficult to position or attach orthodontic brackets to a
tooth put over by a dental crown. With clear aligner orthodontics, existing
prosthesis is not a problem and can sometimes assist its usage, but with
orthodontic brackets it presents as more of a challenge (Fig. 3).

Fig. 2. A patient using the Serafin clear aligner system, who was reluctant to get conventional braces.

Fig. 3. A patient using the Serafin clear aligner system after 2 months. He has multiple implant protheses and splinted full zirconia crowns.

www.jcdd.org
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3. Optimized for Target Tooth Movement
Clear aligners are optimal for partial correction—target tooth
movement—compared to general bracket orthodontics. In general
bracket orthodontic treatment, passive bonding is required to move
only certain teeth while ensuring that the rest are immobile. However,
clear aligners can serve as a solid anchor for partial correction. Among
adult patients, orthodontic treatment is recommended in those who
have anterior crowding or spacing, but there are many cases of hesitation
concerning the cost of the orthodontic treatment or appearance. Clear
aligner orthodontics can be the perfect treatment option for these
patients.

In the case of treatment using a traditional straight wire appliance (SWA),
space closure is performed after leveling and alignment in the first stage.
However, while performing target tooth movement in the anterior region
using clear aligners, the leveling and alignment process can be skipped
because it does not change the occlusion of the posterior region, thereby
requiring a shorter treatment period. It also has the advantage of being
invisible and removable in social settings (Fig. 4).

Fig. 4. Anterior spacing closed after wearing 10 sets of the Serafin clear aligner system.

If the orthodontic treatment is already completed and there happens a
partial relapse, the patient will likely prefer to receive treatment without
attaching a bracket device. Many patients want to get the upper and lower
six incisors fixed in these cases, there is no need to change the occlusion
of the posterior teeth (Fig. 5).

16

Partial correction cases resolved by clear aligner system will satisfy both
dentists and patients. In cases requiring the movement of canine teeth,
a tube-type orthodontic device is difficult to affix due to the lack of
anchorage, and although it is relatively difficult to see, a wire should be
used instead. However, in clear aligner system, these appliances are not
required.
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Fig. 5. A patient on treatment to correct orthodontic relapse without conventional braces.

4. Biomechanical Advantage
In general, clear aligner system has more limitations in tooth movement
than general bracket orthodontics, but there are cases where it is
favorable, such as those involving spacing, expanding the arch, and moving
the posterior teeth backward. Since the initial leveling and alignment of
the SWA device is skipped, the resolution of spacing and arch expansion
can be obtained in a shorter timeframe.

Cases involving backward movement of the posterior teeth present
biomechanical difficulty with normal bracket orthodontic treatment;
however, it is relatively easy to accomplish with clear aligners (Fig. 6). The
posterior movement of the maxillary molars can be a surprisingly fast and
efficient way to solve the case of Class II division 2 malocclusion without
tooth extraction.

Fig. 6. Successful ongoing distalization of posterior teeth after wearing 10 sets of Serafin clear aligners in
comparison with the planned SERAview image

www.jcdd.org
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5. Optimized for Telemedicine in the Absence of Emergencies
In conventional bracket orthodontics the bracket device may fall off, or
the wire may poke the oral mucosa. These situations are usually difficult
to predict, and if they do occur, they become an emergency. Since
orthodontic treatment does not require frequent visits, patients often live
far from the dental office. If a patient requires an immediate resolution,
distance can become a barrier for emergency care, especially as it is not
easy to refer to another dentist. Even in a situation where a patient lives
only a short distance away from the dental office, it may be difficult to
provide emergency treatment while treating other patients.

A misplaced wire can be taken care of by cutting the wire, but it takes
a considerable amount of time if the bracket device falls off. Such
emergencies rarely occur with clear aligner orthodontics.
Even when the clear aligner orthodontic device is broken and deformed,
it is possible to prevent the situation from worsening by wearing the
clear aligner for the previous step. Therefore, even patients who require
extensive lag time between visits, due to enlisting in military service or
studying abroad, can be treated with relative ease.

So far, we have looked at the characteristics of general clear aligner
orthodontics. Now, we will discuss the features of Serafin clear aligner
system compared with other clear aligner orthodontic systems.

1. Characteristics of the Material

2. Disbursement

Early clear aligners were made of a single layer material, polyethylene
terephthalate (PET). Although PET has flexibility and a certain rigidity,
there have been cases where excessive force was applied, or permanent
deformation occurred.

Although there are clear aligner devices that are delivered all at once from
the first step to the final step, Serafin clear aligners can be dispensed all
at once or in units of 20.

Excessive force causes patient discomfort, and permanent deformation
can traumatize the oral tissue or interfere with desired tooth movement.
Recently, the material has been innovated from a monolayer to a multilayer
in order to apply a light continuous force. Serafin clear aligner orthodontic
treatment uses a triple layer, which gives it rigidity while applying a light
continuous force to tooth.This contributes to the success of treatment by
minimizing the tracking error, a common problem with clear aligners, and
offers protection to patients with bruxism.

Thus, Serafin clear aligner system minimizes tracking errors (Fig. 7), and
reduces discomfort associated with the multiple attachments required
in complex tooth movement because we can place many attachments
step by step. In addition, when it is necessary to modify the shape or
position of the attachment, it can be actively replaced. Serafin clear aligner
system also prevents resource waste and environmental pollution that
occurs when an additional refinement device is manufactured because
of a tracking error.

In addition, the material of Serafin clear aligner system has excellent
resistance to staining. In principle, it is recommended to remove the clear
aligner orthodontic device from the mouth when drinking beverages
other than water.
However, sugar-free beverages can be consumed without removing the
device. Some materials are vulnerable to staining, and the Serafin clear
aligner has an advantage in this aspect.

18
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Fig. 7. Color-coded assessment of the accordance between real tooth movement and planned teeth movement on the SERAview
platform to minimize tracking errors after wearing 20 sets of Serafin clear aligners.
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3. Web-based Communication
The SERAview platform, which enables smooth communication between
the manufacturer and the dentist, is accessible on mobile phones,
tablets, and computers through SERAview Web (Fig. 8). This enables
faster communication and decision-making, thereby reducing the device
manufacturing period. If the manufacturer responds to a question during
the communication process, the doctor is notified through a text message,
making immediate confirmation possible.

Fig. 8. SERAview Web on mobile phone for better communication between the manufacturer
and the dentist.

4. Active Advice from Consultants

5. Compatibility with Various Intraoral Scanners

Clinicians who start new clear aligner orthodontic treatment often fail
because of various issues at the beginning of the process. In most cases,
these problems are caused by unfamiliarity in the treatment planning
stage. With Serafin clear aligner system, a consultant actively advises
clinicians who are starting clear aligner orthodontic treatment for the first
time, assisting them in establishing realistic, appropriate treatment plans,
and guidelines for future use.

With certain clear aligner system, only STL files obtained from a specific
brand of intraoral scanner can be applied during the manufacturing
process. Although intraoral scanners can be used for a variety of purposes
in the dental practice, it is inefficient to limit their use to a specific brand.
The Serafin clear aligner system is not limited to a specific brand, and the
STL file extracted from all products can be applied (Fig. 9), including the
STL file obtained through the model scanner. In addition, unlike some
clear aligner orthodontic systems that can only use STL files obtained
from specific clinics, the Serafin clear aligner system can be applied in any
setting, and perform remote treatment as well.

20
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Fig. 9. Specially designed mobile cart equipped with Medit i700 IOS (IntraOral Scanner).
So far, we have investigated the general characteristics of clear aligner
orthodontic treatment and the special features of Serafin clear aligner
system. While the esthetic needs of adult patients are increasing due to
rising income levels, conventional bracket orthodontic treatment can
interfere with social life during the treatment process. The clear aligner
orthodontic system satisfies the needs of contemporary patients, and the
treatment result is also not far behind conventional bracket orthodontic
treatment. Among the numerous clear aligner orthodontic systems,
Serafin clear aligner system is expected to play an important role in the
clear aligner orthodontic market while satisfying patients both in the
treatment process and in the results.

How to cite this article: Kim DH. Serafin: A Superior System in
Clear Aligner Technology. J Clin Digit Dent. 2021;3(3):14-21. www.
jcdd.org
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Frequently Asked Questions on Endodontics
Kiyoung Yoo, DDS, MSD

Introduction
Root canal treatment procedures are not only fascinating and absorbing
but also have good prognosis, even under ordinary practice conditions.
However, problems such as blockage of the root canal, short fillings,
perforation of teeth, and separation of rotary instruments can be stressful
and, in severe cases, lead to endodontic phobia for clinicians. It is a basic
human instinct to worry about the things we are not fully comfortable
with.
In this article, I have prepared frequently asked questions related to
problems clinicians face during root canal treatments and their answers. I
hope this will be of help to several clinicians.

Frequently Asked Questions
Q. Is there a good way to anesthetize the mandibular molars?
A. The success rate of inferior alveolar nerve block anesthesia using only
the 2% lidocaine ample is lower than expected (Fig. 1). The administration
of local anesthetic injections causes some distress, leading dentistry to
be reconsidered as a career at some point in the past.1 Therefore, poor
anesthesia is a concern for all dentists. There are two methods I use to
increase the success rate of anesthesia for mandibular molars.

Fig. 1. Anesthetic success and failure rates with 1.8 mL of 2% lidocaine
and 1:100,000 epinephrine for inferior alveolar nerve block.

Kiyoung Yoo
Dr. Yoo graduated from the Dankook University School of Dentistry in 2007.
and became a Diplomate of the Korean Board of Conservative Dentistry in 2014.
He maintains a part-time private practice limited to endodontics in Seoul.
He is a member of Association of Practical Endodontic eXperts (APEX) and runs Endodontic
Mirrorwork Microscope Seminar course(dreammedical.co.kr/workshop) since 2019.
He can be reached via email at rky620@gmail.com.
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1. Anterior technique

2. Articaine

There is a difference between the conventional technique in which the
needle enters across the occlusal surface of the first molar and the anterior
technique in which the needle enters from the premolar direction.2 The
insertion depth is approximately 10 mm, and the needle is placed in the
space between the medial pterygoid muscle and the deep tendon of the
temporal muscle. (Fig. 2). I use the conventional technique with half of the
lidocaine ample; the rest is used during the anterior technique.

Articaine has a different chemical structure from those of other amidebased anesthetics, including lidocaine. It is more lipid soluble and easily
penetrates lipid barriers such as nerve membranes. It also has a rapid
onset and a long duration of action (Table 1).3
Articaine anesthesia is achieved by infiltration on the buccal side because
lingual anesthesia has little effect.4 Articaine has been associated with an
increased incidence of paresthesia by five times when used for inferior
alveolar nerve block anesthesia, and it is not recommended for block
anesthesia.5
Sixty patients who visited the hospital twice a week apart and were
anesthetized with articaine during one session and lidocaine during the
other session for buccal infiltration of the mandibular first molar were
evaluated. Articaine anesthesia had a significantly higher success rate and
shorter onset duration than lidocaine anesthesia. It was also deeper and
maintained for a longer duration.6 For patients who are less responsive to
anesthesia, buccal infiltration anesthesia with articaine may help.

Fig. 2. Schematic diagrams show the relationships between the
pterygomandibular space and the landmarks for the insertion and the
angles of the syringe for the anterior and conventional techniques. For the
anterior technique, the needle tip can be placed posterior to the deep
tendon of the temporal muscle in the pterygomandibular space in the
direction of the first molar lateral to the pterygomandibular raphe, with
an approximate depth of penetration of 10 mm.

Table 1. Physicochemical properties of articaine and lidocaine.
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Q. What is the access cavity preparation method for calcified
teeth?
A. In general, when forming the root canal cavity, in the case of molars, it
has been recommended that the molars should be entered until they feel
like they are falling towards the bur and the region with the largest pulp;
this will be palatal for the maxillary molar and distal for the mandibular
molar. However, this method is problematic when the volume of the pulp
cavity is reduced. When the teeth are calcified, the height of the pulp
cavity can be less than the diameter of the bur, and they will not feel like
they are falling. It follows that when you rely on the feeling of the bur
falling during a root canal cavity formation in calcified teeth, perforation
may occur.
Therefore, when the pulp chamber is completely calcified in maxillary
molars, the first canal to look for is MB1, as it is easiest to locate relative to
adjacent cervical root contours.7 The pulp horn of the mesiobuccal canal
is the highest even when there is calcification.
If the distance from the occlusal surface to the pulp chamber is known,
a root canal cavity can be safely formed. Based on the results of a total
of 200 maxillary and mandibular molars, this distance is almost constant.
The average distance from the buccal cusp to the pulp chamber ceiling
of maxillary molars is 6.24 mm, and the average distance from the buccal
cusp to the pulp chamber ceiling of mandibular molars is 6.36 mm. At
7 mm below the buccal cusp, the pulp chamber is likely to have been
reached. In 97% of mandibular molars and 98% of maxillary molars, the
ceiling of the pulp cavity is in the Cemento enamel junction(CEJ).8 I believe
that this information will be helpful during endodontic access preparation
of the calcified teeth.

Q. How do you use the Electronic Apex Locator (EAL) correctly?
A. There are three things I always remember when using EAL.
1. Connection test
This test is for checking the function and should be done at the beginning
of every day.
1) Press the Power switch to turn on the unit. The measurement display
will appear.
2) Check that the probe cord is properly plugged into the jack.
3) Check that the file holder and lip hook are properly connected to the
probe cord
4) Touch the metal part of the file holder with the lip hook
5) Check that all the canal length indicator bars on the display are lit,
the word “APEX” flashes, and the audible beep becomes continuous
(Fig. 3).
2. Reach the APEX or ZERO (0) sign
The second step is to reach the APEX or zero sign.
According to various studies and books, EALs should always be used to
achieve the “zero” reading for greatest accuracy and not any point short
of this.9, 10 After the apex or zero sign of the EAL, 0.5 mm is subtracted
from the length to set the apex length.
3. Saline or water
Third, to minimize the error, the EAL is used with saline or water in the
root canal.11
After the connection test, the working length should be measured in the
following order.12
1) Ensure the absence of excess fluid (irrigant, blood, or pus) in the pulp
chamber or coronal half of the root canal
2) Place the lip hook on the lip of the patient
3) Place a small file (e.g. ISO size 8 or 10) into the root canal and attach
the file clip
4) “Watch-wind” the file gently and apically until the display on the EAL
indicates that the file tip is at the apical foramen (known as the “zero
reading” and displayed as either “APEX,” “red segment,” or “0”)
5) Ensure that the silicone stop on the file is contacting a coronal reference
point before removing the file
6) On removing the file, measure the recorded length
7) Determine the working length by subtracting 0.5-1.0 mm from the
recorded “zero reading”

Fig. 3. Connection test. 1. Press the power switch to turn on the unit.
The measurement display will appear. 2. Place the metal part of the file
holder in contact with the lip hook. 3. Check that all the canal length
indicator bars on the display are lit, the word “APEX” flashes, and the beep
is audible and continuous.
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Most reports suggest that 0.5 mm should be subtracted from the length of
the file at the point when the device suggests that the file tip is in contact
with the PDL (zero reading). This does not mean that the constriction is
located; rather it means that the instrument is within the canal and close
to the PDL. It is not appropriate to rely on any device reading 0.5 mm
short of the foramen as this will often be inaccurate.13
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Q. What are the Nickel-titanium (NiTi) file selection criteria?
A. The criteria for selecting a NiTi file, in my opinion, are heat treatment
and cross-sectional design.

Q. What is the recommended concentration and duration of
application of sodium hypochlorite (NaOCl)?
A. The recommended concentration is 6%, and the duration of application
is 40 minutes after root canal shaping.

1. Heat treatment
Conventional NiTi files are restored to their original shape when bent and
released, while those that have been heat-treated retain their shape; they
become soft and ductile, and this has two advantages.

1. Concentration

First, the resistance to fatigue fracture is greater for heat-treated than
normal NiTi files. A file will last longer after rotations with than without
heat treatment.

(1) Most American Association of Endodontists members using 5.25% or
greater (2) This is most effective at dissolving necrotic tissue. (3) This is the
best concentration for removing vital tissue.

Second, because heat-treated NiTi files do not tend to fully straighten
during the preparation of curved root canals, there are fewer problems
that occur, such as ledge, which occurs when staying in the middle of the
root canal, and apical zip, which occurs when staying at the end of the
canal.

As regards tissue dissolution ability, 5.25% NaOCl is stable for 10 weeks,
whereas the diluted solution is relatively stable for up to 1 week, with the
effect decreasing significantly after 2 weeks.15 Therefore, diluted NaOCl is
recommended to be used within a week.

2. Cross-sectional design
The second criterion for selecting NiTi is the cross-sectional design. When
a torsional force was applied to various cross-sectional shapes, those that
resisted torsion the most were the S-type large and convex triangle.14
The heat-treated NiTi files are soft and ductile, but it can be vulnerable to
torsional fracture, and the cross-sectional design can compensate for that.
Two types of files meet the two criteria of heat treatment and crosssectional shape: DentsplySirona's ProTaper Gold and SSWhite's V-Taper
2H (Fig. 4).

I use stock solution (5.25% or 6%) for the following reasons.

NaOCl in stock solution also has the best bactericidal effect. When
bacteria extracted from teeth with chronic apical periodontitis were
cultured and placed in different solutions for 15 minutes, only the 6%
NaOCl had no bacteria, no biofilm, and no bacterial growth.16
In an experiment that tested 15 specimens of gram-positive Enterococcus
faecalis, a bacterium frequently found after unsuccessful root canal
treatment, cultured in different NaOCl concentrations for 40 minutes,
only 5.25% NaOCl inhibited growth in every sample. The 2.5% NaOCl
inhibited growth in 7 of 15 samples, whereas 1.3% NaOCl did not inhibit
any growth.17
According to a report, the healing rate was higher a year after performing
root canals with 5% than with 1% NaOCl.18
Based on these points, important considerations for the cleaning
procedure are as follows:
1) Concentration
2) Application time
3) Activation (sonic, ultrasonic)19
Additionally, I believe that the use of a sonic or ultrasonic activation device
should not lead to reduction of the NaOCl concentration or shorten the
NaOCl application time.
Since the root canal system is different for each patient, there is no
consensus on the duration it takes to clean the root canal. However,
some clinicians have made recommendations. Dr. Buchanan recommends
irrigating the necrotic for 20 minutes and the vital for 40 minutes while
replacing the 5.25% NaOCl every 5 to 10 minutes. This can be viewed as
the minimum guideline.20

Fig. 4. Contour map showing the distribution of von Mises stresses
for 10 instruments of different cross sections, with each (pseudo)color
corresponding to the stress range.
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I perform NaOCl soaking for 5 minutes on the first day, 20 minutes on the
second day, and 5 minutes on the last day for a total of 30 minutes after
shaping for molar root canals that finish after 3 times for 30 minutes each.
If symptoms persist, additional soaking is performed.

www.jcdd.org

J Clin Digit Dent 2021;3(3): 23-30

In addition, warming 1% NaOCl to 45 degrees, because the tissue
dissolution ability is similar to 5.25% NaOCl, has also been recommended.21
It seems to be a good idea, but there is one caveat because of the heattreated NiTi files that are being released recently. Conventional NiTi
has austenite at room temperature and a strong and hard state, but the
heat-treated NiTi file has martensite, which is soft and ductile at room
temperature. In this bent state, the file is in the de-twinned martensite
state, but when it is heated, there are changes to a hard austenite state,
and the soft properties of the NiTi file due to heat treatment are lost.
Therefore, temperature can affect the physical properties of the NiTi file,
and I recommend using it for NaOCl soaking after it has been shaped
if you want to heat NaOCl. One should also consider it safer to use a
product with temperature control than to heat NaOCl by pouring hot
water from a water purifier.

Q. What is the reason and solution for canal negotiation not
working?
A. I will provide an answer based on Dr. Buchanan’s article, which helped
me a lot in canal negotiation.22, 23 The reason we cannot go through is
because there is an impediments. There are two types of impediments
(Fig. 5).
1. Anatomic impediment
a) Apical irregularity at the terminus of a relatively
straight canal
b) Irregularity on the outside wall of a curved canal
c) Abruptly curved canal
2. Iatrogenic impediment
a) Apical blockage
b) Apical Ledge
c) Remnant of instrument
On encountering such impediments, there is loose resistance to apical file
placement. It is loose and there is no binding of the file in the canal, but it
feel like it is hitting a brick wall. The impediment is most likely an abrupt
canal curvature, not apical calcification.
To overcome this resistance, the tip of the #10 K-file should be bent, and
the rubber stop should be pointed in the same direction as the curve.
Every time apical resistance was met, the file was withdrawn a millimeter,
turned 10 degrees, and watch-wound again. The file will move further
when its curvature and that of the root canal match.
When negotiating a canal, the recommendation is to always start with #8
K-file and use a lubricant such as RC-Prep. The reason for starting with
#8 file is that #8 and #10 files cut the pulp tissue like a knife in a narrow
root canal, but #15 file acts as a piston, which has the potential to push
pulp tissue into the root canal.
Therefore, it is always safe to start canal scouting with the #8 file for
small canals and the #10 file for large canals such as maxillary palatal and
mandibular distal single canals, no matter how large they are.
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Fig. 5. Two types of impetiments. Anatomic and iatrogenic.
The reason for using lubricant such as RC-Prep is that the root canal is
highly likely to be blocked by pulp tissue in vital cases and not dentinal
debris. This lubricant emulsifies the tissue to prevent re-adherence, and
it can decrease the chance of fibrous apical blockage early in treatment.
During the negotiation process, the hand file should always be in a watchwinding motion when entering or exiting the root canal. Pressure should
be lightly applied to the apical end, and it should be rotated 20-30 degrees
clockwise and counterclockwise. Then, the file will advance naturally.
It is very difficult to negotiate a calcified root canal. Since root canal
calcification occurs in the apical direction from the pulp chamber, there is
always an apical point in any calcified canal that is not obstructed, if you
can just get to that level in the root.
In a calcified root canal, a “¼ turn-and-pull” file motion is useful, and it
involves a 90-degree turn and a pull when the file is bitten. Files bent to
negotiate severely curved canals must be smoothly bent, not kinked, and
they must be bent to the last flute. K-file sizes #6-10 are so flexible that
the only part of those instruments that needs to be bent is the last 1 mm.
A final tip for wild canals.
If you have to battle to get a file to the entire length through a tortuous
canalform, be certain to take a file that is 2-3 mm long and work it with
20 or 30 push-pull strokes before taking it out of the canal. Premature
removal may preclude it from ever getting back never to length again.
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Q. Why are my root canal fillings always short?

2. The master cone taper is larger than the root canal taper

A. There are three possibilities:

The difficulty with the master cone reaching the apex may be a result of a
taper of the master cone being larger than that of the formed root canal.

1. Diameter at the gutta-percha (GP) cone tip is too great
In this case, the diameter of the master cone put in is larger than the
diameter of the prepared root canal.
The solution is to select a cone suitable for the apical diameter by cutting
it at 0.5-mm increments until a tug-back is felt.
Manufacturers are only required to produce GP to an ISO (International
Organization for Standardization) regulated tolerance of ±0.05 mm.
As a clinical example, when the final shaping file carried to length is a size
#30/.06, then the clinician typically selects a system-based correspondingly
sized GP. However, in accordance with ISO tolerances, this GP could have
a tip diameter anywhere between 0.25 mm and 0.35 mm.

The solution is to choose a master cone with a smaller taper than the
taper of the root canal, else it can be bind in the middle or coronal part
of the root canal even if the diameter of the GP is small (Fig 6). This way,
a false tug-back sensation can be felt.
The schematic diagram of the ideal cone fit is provided in Figure 7.
When the taper of the GP is smaller than the taper of the prepared root
canal, there is a tug-back in the apical part, which prevents overfilling when
the GP is cut and compacted with a plugger. After attaining the desired
length and the tug-back, it can be ascertained if the GP has reached the
desired position when inserting it back into the root canal after applying
the sealer by squeezing it tightly with tweezers to mark the position.

After examining the #30/.04 GP cone sizes from various companies, only
13-20% were #30, and some did not contain any #30.24 Assuming that
the GP cone is manufactured according to the ISO standard, the solution
is to insert a GP with a number two steps smaller than the MAF into the
desired GP gauge and cut it.
In other words, if the preparation of the root canal with the #30 NiTi file
has been completed, the #20 GP should be inserted into the #30 GP
gauge and cut with a blade.

Fig. 6. Gutta-percha cone binding in the coronal half (arrow) but loosely
fitted in the apical half giving a false sense of a tight fit (tug-back).
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its preparation, and patency is important for removing the debris at the
apex.You may be worried that the pain will get worse because you will be
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After checking the dentin chip on the flute
at the end of the file,9 you can
operating the instrument beyond the root of the tooth.There are reports
move on to the tactile gauging process, which determines the size of the
that checking patency reduces pain,28 and there is no need to worry.
major diameter. The purpose of tactile gauging is to find the largest size
file that can reach the apex using the NiTi K-file. Root canal preparation
is completed when final shaping is performed with a rotary NiTi file of
the same tip size.

For example, after visual gauging with the NiTi file #25, it should be
ascertained if the hand file #30 can reach the apex. If it does not reach
the apex, no further size increase is necessary; however, if it reaches, the
#35 hand file should be checked. If #30 reaches but #35 does not, the
#30 NiTi file can be used.
4. Irrigation
The root canal system has a very complex structure, and several parts do
not come into contact with the NiTi file.30 If the root canal cleaning time is
insufficient, it is necessary to disinfect the root canal system by performing
additional procedures.
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