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RESUMEN

Este trabajo de fin de grado es el resultado de una busqueda y sintesis bibliografica
realizada mediante bases de datos como Medline y Pubmed. Los articulos que han sido
seleccionados sobre la endodoncia guiada son al méximo de 2016 teniendo en cuanta la novedad
de las técnicas descritas y el numero des investigaciones hechas. Este trabajo permite descubrir
cuales son los principios de estas nuevas técnicas de tratamientos, sus indicaciones,
contraindicaciones, asi como sus ventajas y limitaciones. Se encontr6 que las técnicas guiadas
en dientes con conductos calcificados aportaban buenos resultados y una cierta seguridad con
respecto a la dificultad que presentan estos conductos en sus localizaciones y
instrumentaciones. Sobre los dientes que necesitaban cirugias tras el fracaso del tratamiento por
via ortograda, se encontrd que las técnicas guiadas simplificaban la localizacion de los apices
y que facilito el proceso postoperatorio de los pacientes y aumentaba las posibilidades de éxito
del tratamiento. Se ha demostrado que las técnicas de endodoncia guiadas aparecen como mas
eficientes, mas precisas, que consumen menos tiempo, son menos invasivas y dependen menos
del operador que la técnica convencional a mano alzada. Ademas, en todos los articulos
revisados, las técnicas convencionales de tratamiento de conducto y de cirugia apical no
consiguieron tener los mismos resultados que las técnicas guiadas. La principal limitacion que
se encontrd en técnicas guiadas es el coste adicional que necesitan en comparacion con las
técnicas convencionales. La eficacia de estas técnicas ha sido ampliamente demostrada a lo
largo de este trabajo y parecen ser mas eficaces y seguras que las técnicas convencionales. Sin
embargo, concluimos que la novedad de las investigaciones y la falta de estudios en muestras
mas grandes, asi como la no estandarizacion de los métodos de evaluacion, no permiten

establecer conclusiones definitivas.



ABSTRACT

This final degree thesis is the result of a bibliographic search and synthesis carried out
using databases such as Medline and Pubmed. The articles that have been selected on guided
endodontics are from 2016 at the latest, taking into account the novelty of the techniques
described and the number of investigations carried out. This work allows to discover what are
the principles of these new treatment techniques, their indications, contraindications, as well as
their advantages and limitations. It was found that the guided techniques on teeth with calcified
canals provided good results and a certain safety with respect to the difficulty that these canals
present in their localization and instrumentation. Regarding teeth that required surgery after
failure of orthograde treatment, it was found that guided techniques simplified the location of
the apices and facilitated the postoperative process for the patients and increased the chances
of successful treatment. Guided endodontic techniques have been shown to be more efficient,
more accurate, less time consuming, less invasive and less operator-dependent than the
conventional freehand technique. Moreover, in all the articles reviewed, conventional root canal
and apical surgery techniques failed to achieve the same results as guided techniques. The main
limitation found in guided techniques is the additional cost they require compared to
conventional techniques. The efficacy of these techniques has been amply demonstrated
throughout this work and they appear to be more effective and safer than conventional
techniques. However, we conclude that the novelty of the investigations and the lack of studies
on larger samples, as well as the non-standardization of the evaluation methods, do not allow

definitive conclusions to be drawn.
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INTRODUCTION

The access cavity is one of the key step in root canal treatment (1). The correct opening
of the pulp chamber offers a clear access to the canals and a correct debridement of all debris
that could be present in the pulp chamber. It is well documented that the long-term triumph of
endodontically treated teeth is one of the most challenging goal to achieve because of their
decreased resistance to fractures. Traditional endodontic cavity (TEC) is the less conservative
method and leads to the removal of sound tissues that is superior to the amount removed in
minimally invasive cavity access. Enlarged preparation of cavity access enhance deformability
of the tooth and thus making the endodontically treated tooth more prone to fracture (2). Lately,
tooth structural integrity has been shown to be the main factor influencing on the tooth
resistance so in order to keep as much tooth structure as possible, minimally invasive access

cavities have emerged.

Endodontic treatments always conduct loss of tissues regardless of the type of access
cavity (3). Not all teeth are equal facing such treatment. We can find different types of canal
regarding their size, shape, path and some are easier and less risky to treat with conventional
freehand method with the guarantee of successful treatment and a favourable prognosis. This is
not the case of the pulp calcified canals (PCC) or pulp obliterated canals (PCO) (4). These
canals are obstructed by the apposition of mineralized tissue as a result of carious lesion,
trauma, orthodontic treatment (because of the blood supply disturbance they can provoke) or
restorative treatment. PCC can be find as well in elderly patients as a result of the continuous
formation of secondary dentine throughout life (4-5). These teeth do not necessarily require a

root canal treatment as the calcification of the pulp can be seen as a form of healing after a



trauma. However, in case of symptoms such as pulp necrosis or periapical pathology, the root

canal treatment will be indicated.

Teeth presenting PCC have shown to be more complicated to treat because of the
difficulty to locate the canal even with the use of optical microscope (6). In PCC cases,
complications such as root perforation and canal deviation have been observed (7). In order to
treat these cases, a new minimal invasive technique called “guided endodontic” has emerged

recently. This technique is divided into two categories: static system and dynamic system.

The static system consists of guiding a drill trough the canal access cavity with a 3D-
pressed template previously obtained thanks to the merging of both CBCT and intraoral digital
scan. In comparison with the static system, the dynamic system delivers a real-time guiding
over the treatment which allows the operator to evaluate if the previously digitally planned

procedure is being followed correctly.

“Guided endodontic” techniques do not only include root canal treatment of PCC. The
apical surgery is often the treatment of choice after the failing of root canal treatment. It consists
on the resection of the apex of the tooth and the complete debridement of the infected periapical
tissues by the mean of curettage (8). Among the factors influencing the success of a periapical
surgery, the type of lesion, the material used to perform the retrograde obturation as well as the
coronal restauration that will be placed have been noticed (9). Recently novel techniques
appeared to make those treatments less invasive, less operator dependent, less time-consuming
and more predictable. It has been demonstrated that the postoperative complications in
apicectomy is greatly influenced by the extension of the osteotomy. The attainability of the
apex can be challenging because of the thickness of the bone or anatomical structure making

the surgery more complicated. So, “Guided endodontic surgery” has been proposed, it is



performed by the mean of 3D-printed template that allows the operator to target exactly the area
where to realize his osteotomy and thus minimize it being more conservative and less
traumatizing for the patient (10). As for orthograde root canal treatment, guided endodontic
surgery can be perform by the mean of a dynamic system which allow the operator to visualize

in real-time if the treatment is going as planned prior to the procedure (11).

OBJECTIVES

The principal objective of this literature review is:

- Present static-guided endodontic techniques and dynamic-guided endodontic

techniques.

The secondary objectives of this literature review are:

- Compare the new guided endodontic techniques with conventional freehand endodontic
technique for the treatment of pulp calcified canal.

- Present the guided endodontic surgery and compare it with the conventional endodontic

surgery.



MATERIALS AND METHOD

With the aim of achieving this review, several articles were selected using the platform
PubMed and Medline. They were all referenced and cited thanks to the software Mendeley. The

articles selected were chosen according to their date of publication: from 2016 to 2020.

The following key words were used to specify the selection: 3D-template, computer-aid
endodontic, guided endodontics, dynamic guided endodontics, static guided endodontics and

guided endodontic surgery.

Several clinical cases were picked in order to compare the results obtained and have a

clinical point of view of these new methods.



RESULTS AND DISCUSSION

Static guided root canal treatment

As mentioned previously, the guided root canal treatment aims to treat the teeth with
PCO. Over the last decades, it has been documented that the teeth presenting PCO could suffers
complications when performing conventional free-hand root canal treatment. Based on
Kvinnsland et al. (1989) 20% of the perforations were due to the difficulty to locate properly
the canals in teeth with pulp obliterated canal (12). In another study conducted by Cvek et al.

(1982) 20% of the failed treatment were done on incisors presenting calcified canals (13).

Guided endodontic treatment appears to be a good alternative option when curing
obliterated canals. All the literatures available on this topic present guided access cavity as very
accurate when comparing the cavity perform and the one previously planned virtually. In
addition to being very accurate, no root perforation were mentioned when opting for guided

endodontics access (13-15).

The accuracy of the guided access has been measured by superposing preoperative
CBCT-scan and postoperative CBCT-scans taken once the access cavity was done. The
different authors measured the deviation of the tip of the bur, deviation of the base of the bur,
the deviation angle and finally the success rate. The study conducted by Buchgreitz et al. (2016)
didn’t provide other information than the deviation at the tip of the bur which was of 0.46mm
(16). Regarding the study conducted by Zehnder et al. (2016), a mean angle deviation of 1.81°
was found with a mean mesial/distal (MD) deviation a the tip of the bur of 0.29mm, buccal/oral
(BO) of 0.47mm and apical/coronal (AC) of 0.17mm (15). For their part, Connert et al. (2017)
registered lower values, a mean deviation angle of 1.59°, a mean MD deviation at the tip of the

bur of 0.14mm, BO of 0.34 mm and AC of 0.12 mm (17). A 100% success rate were achieved



in this study. An interesting fact given by the last two authors was that no statistical differences
were found between the guided cavities done by two different operators which traduce the fact

that the realization of the cavity was achievable and reproducible by two different practicians.

As a comparison with implant placement by the mean of 3D guide tooth supported, Schneider
et al. (2009) found a mean deviation angle of 5.29° which is much higher than the one found in
the different study for guided endodontic (18). Regarding the mean deviation at the apex of the
implant, Tahmaseb et al. (2014) found a value of 1.39mm which is still higher than the ones

found for guided access cavities (19).

In 2019, Connert ef al. conducted an in vivo study with the aim of comparing the
endodontic access cavity using conventional freehand technique and guided one. They studied
the substance loss, the localization of the canal and the treatment duration. To achieve this
study, they used 6 identical sets of superior and inferior jaw produced by the mean of 3D-
printed incisors simulating the calcified root canals. The access cavities using both techniques
were performed by 3 practicians with different experience (one of 9 years’ experience specialist
endodontist, one with 3 years’ experience general dentist and one newly graduated). Each of
the dentists participating had 8 teeth per technique and operator. The access cavities realized
by both techniques were evaluated using a postoperative CBCT scans. The result obtained are

shown in the following table:



Canal location

Mean substance loss

Treatment duration

Conventional technique

41.7%

49.9 mm3

21.8 min

Guided endodontics

91.7%

9.8 mm3

11.3 min

Conventional Technique

A

Guided Endodontics

Figure 1. Issued from Connert et al (2019) study (20).

A and B: maxillary incisors after access cavity preparation. C and D:

visualization of the access cavities in maxillary and mandibular incisors. E

and F: postoperative CBCT scan showing the lower incisors in a sagittal

plane.




Regarding the localization of the canal in the conventional technique, the newly
graduate operator did not find any of the canals while the 3 years experienced dentist found 4
of the 8 canals and the specialist 6 of the 8 canals. With the guided technique, the unexperienced
operator found 8 of the 8 canals while the other two found 7 of the 8 canals. This traduces
clearly that the guided technique is not as experience dependent as the freehand conventional

technique and that a freshly graduated dentist could be able to use this technique.

Even though guided endodontic is easier to perform in the anterior sector due to the
accessibility of the site, it has also been performed in the posterior sector to solve cases
presenting pulp calcified canal (20-21). Sonia T de O. Lara-Mendes, Camila de Freitas M.
Barbosa, Caroline C. Santa-Rosa and Vinicius C. Machado have done a case report where
guided endodontic has been chosen as treatment technique. The patient referred to the consult
complaining about discomfort in the posterior region of the second quadrant. No pulp response
to the vitality test has been recorded and the percussion was slightly positive. Extensive bone
reabsorption was observed on the CBCT scan at the apex of the 27 and 28. Unfortunately, after
trying the conventional technique, the operator failed to locate the palatal canal of the 27 and
the distobuccal canal of the 28. Thus, a high-resolution CBCT scan were taken to be able to
have a more detailed view of the periapical radiolucencies and of the anatomy of the canals.
The palatal canal of the 27 and the distobuccal canal of the 28 were observable only in the

apical and middle third. Given the situation, a guided endodontic approach was chosen.



Figure 2. A: control x-ray at 3 months. B: control x-ray at 1 years. C: Preoperative CBCT scan. D: CBCT scan at 1 year
0.

The one-year control x-ray and CBCT scan showed a clear reduction of the periapical lesions
and the patient presented negative response to percussion test nor symptoms such as pain. This
case demonstrated clearly that guided endodontic procedure for root canal treatment is a

suitable alternative when having difficulties locating canal.



Figure 3. A and B: Virtual drill superimposed over the 27
and 28 thanks to the implant software Simplant.

C and D: Design of the virtual template by the mean of
Simplant (21).

Figure 4. Access of the root canal by the mean of the
3D-printed guide (21).

Guided endodontic technique has also demonstrated its effectiveness in the succeed of
case where perforation and/or deviation of the canal occurred using conventional technique
(22). Iatrogenic accidents may occur during endodontic procedures. Anatomy of the tooth and
its variations must be known in order to perform a successful endodontic treatment. Although,
having this in mind does not guaranty succeed in the treatment. Among the complications that
you can face when performing a root canal treatment, the deviation of the original path of the
canal is common. This complication would lead to difficulties reaching the working length or
even make it impossible. Thus, it would be traduced by a non-adequate instrumentation and
obturation and thus compromising the treatment outcome. In pulp calcified canal, the
appearance of deviation could be due to a defective preparation of the access cavity or to a

wrong estimation of the path of the canal (23). Here is a case of a 15 requiring root canal

10



treatment because of pulp necrosis and chronic periapical abscess. The initial access cavity
preparation of the canal was performed by the mean of conventional technique which result in

a deviation and perforation of the canal.

Figure 5. A: preoperative radiography B: Radiography of the 15 showing the perforation and deviation of
the canal (22).

Figure 7. Upper left:
Canal patency checking.
Upper right: final
radiography. Lower: One-
year control radiography
(22).
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This case report displays that guided endodontic treatment is a reliable option to restore
original path of the canal in case of deviation in PCC. It has been achievable to proceed to the

cleaning, shaping of the canal all along it as well as repairing the wrong path done before.

The utilization of the CBCT scan in endodontic has changed over the years because of
its utility when diagnosing periapical pathologies, approaching different complex tooth
anatomy and detecting PCC or even defective restauration (24). Indeed, in 2015, the guidelines
regarding the uses of CBCT imaging in endodontic have been updated by the American
Association of Endodontists and the American Academy of Oral and Maxillofacial
Radiography. CBCT scans is recommended in cases of calcified root canals to allow thy correct

location because of the difficulties they present (25).

It has been stated by the authors that the success rate of the teeth with PCO presenting
periapical periodontitis did not surpass 62.5% even though for the same cases it could go up to
89% when treated by endodontic specialist (12,26-27). Facing radiographic signs of PCO and
periapical periodontitis, guided endodontic technique could be chosen for a more foreseeable
access of the apical third of the canal. This technique is of great interest for the less experienced
operators since it eliminates the need of microscope and conserves as much tooth structure as

possible (15-17,26,28).

One of the factor related to an increased or decreased risk of fracture is the coronal
access depending on whether or not it is of great extension (29). In fact, the coronal structure
loss due to the access cavity will conditionate the need of posts to support the final restoration
of the treated tooth. Teeth with great access cavity extension will require posts while the one

treated with conservative access won’t (30-31).
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Static guided endodontic presents limitations. This technique can only be used in teeth
with straight canals or only in the straight part of curved roots. Furthermore, the bur used could
generate microcracks on the dentine as it generates more heat than conventional files. This
increased temperature could damage the periodontal ligament or adjacent bone (32). Also,
another drawback of this technique is the need of a CBCT scan which increased the radiation

dose of the patient even though it is completely justified (5).

Dynamic guided root canal treatment

Static guided endodontic by mean of template presents some limitations. It doesn’t allow
much freedom once the guide is manufactured, its dimensions and specificities cannot be
changed easily (size, depth, angulation) (33). Additional costs for the manufacturing of the
guide and additional time required to planning may as well be seen as drawbacks. Moreover,
the space required for the placement of the static template is as well a limitation in the posterior

sector of the mouth as well as in patient with small mouth opening (34).

As for the static guide, the dynamic navigation system comes from the implantology
field. In implantology, the virtual implant position is set thanks to a computer software and the
preoperative CBCT scan. Then, real-time tracking system provides the information related to
the implant place meanwhile doing the surgery which guides the operator and the exact position
of the handpiece is known (34). In the recent literature, it has been reported that it is equal or
superior in term of accuracy compared to other computer-assisted techniques (32-34). The
precision of the dynamic system allows a safer practice as it decreases the risk wrong paths,
perforation or the non-location of the canal. In contrast with the static system, the dynamic one
allows some freedom to the practician making him able to adapt to each clinical situation that

were not possible to plan or anticipate (34). As a new technique, it has not been a lot
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investigated. It has been described in a study conducted by Bun San Chong, Manpreet Dhesi
and Jimmy Makdissi in 2019. In order to conduct their study, they selected human extracted
teeth with intact crowns and roots. Light body silicone was introduced in each teeth’s canals to
simulate PCC. Then, all the teeth were set into 3 different casts reproducing a dental arch.
Preoperative CBCT scan and periapical radiographies were taken. They performed conservative
guided access cavities and all the expected canals were found in 26 teeth. They met difficulties
in the location of the canals in 3 teeth: molars only. In fact, only the palatal canal was located
in the 17 and 27, in the 26, only the mesiobuccal and palatal canals were located successfully.
Unfortunately, the access preparation of the distobuccal canal was not aligned correctly. Given

the results obtained, they demonstrated the potential of this new technique.

Guided endodontics, in surgical and non-surgical approaches, have been more studied
using static guides. However, the dynamic navigation system have been investigated in the
recent literature and shown as accurate leading to successful results (38). As for the static
system, they are several needs for the dynamic guided endodontics. One mandatory tool for this
treatment option is the CBCT scan. The costs associated with this technique are not negligeable
and could figure as a major drawback as it implies investment including disposable material.
Both dynamic and static guided technique have advantages and disadvantages over each other.
One of the advantages of the static guide is that it doesn’t allow the operator to deviate from
the planned path. It is of great interest when the practician is not experienced. However, it can
also be seen as a drawback as it implies a limitation regarding the freedom of
changing/adjusting the planned path when facing a clinical situation slightly different than the
one expected. Regarding the advantages of the dynamic guided system over the static one, we
can find several. It is possible to achieve the treatment in one and only appointment, it is safer

and has an increased predictability as it is checked in real time, the planning of the operation is
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easier and faster, the irrigation is not impeded by any template and thus reducing the risk of
structure damages due to overheating. Finally the dynamic system is usable in sites where the
access is limited due to a reduced interocclusal space or interdental space where a 3D-printed

template wouldn’t fit (39).

Concerning the inherent errors that can happen in the dynamic systems, we can face
three types: machine related, patient or tooth-related and operator related. The machine related
errors are related with an incorrect installation of one or more of the components needed to
perform the procedure. For instance, an instable jaw splint could lead to further errors.
However, it could be checked and fixed prior to the treatment. Tooth or patient-related errors
could be presented as the one that affect the planning of the procedure. The planning of the
procedure could be affected by an inadequate pre-operative CBCT scan affected by previous
restorations present on the tooth/teeth to treat. The state of the tooth is also a factor that could
affect the accuracy of the treatment (39). Even though this technique is guided, the clinician
has a great part in its realization. In. fact, the dentist controls the handpiece without any physical
guide which make this technique considered as freehand by several authors. This could lead to
intra operator’s variability in the execution of the procedure. It could imply mistakes by not
following the original plan and thus cause deviation. The operator experience is of a greater
importance in dynamic guiding system than in static system (39). The principal downside of
the dynamic system is the need to look on the system display to know what you are doing and
so not having a direct vision of the operating field. Another downside of this system is the setup
that it requires. It requires quite a lot of material, from the bulky handpiece to the splint or even
the monitor displaying all the information. All of this presenting an additional cost to the

treatment may restrict its use.
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Guided static endodontic surgery

Endodontic surgery is indicated in teeth presenting apical periodontitis when previous
non-surgical root canal treatment has failed. It is documented that conventional apical surgery
has a quite low success, going from 43.5% to 74%. However, with the modernization of the
techniques, the eruption of new materials, the microscope, the success rates has increased
ranging from 88.9% up to 100% (40). As a new technique, guided endodontic surgery technique
has also been investigated by some authors over the past years. As for the guided orthograde
root canal treatment, static 3D-printed template has been used. The surgical stent is obtained
after merging both intra-oral scan and pre-operative CBCT scan through an implant planning
software just like for the static guided root canal treatment. They can be bone-, mucosa-, or

tooth-supported (39-42).

The success of the endodontic surgery is largely influenced by several factors including
the type of lesion to be treated, the filling material as well as the restauration of the tooth (45).
Some authors stated that the position of the tooth was a factor influencing the prognosis of the
treatment. In fact, the anatomy of cortical bone and the presence of adjacent anatomical
structures such as nerves, sinus or foramen contributes to the outcome of the procedures as it

can make the treatment even more complicated to perform and engender complications (46).

Traditional method implies important bone resection and thus augmented postoperative
pain, deferred healing or even nerve injury. The use of conventional bur also can be at the origin
of the complications and the damages caused to the adjacent structures. Some authors have used
alternative material to perform their osteotomy in guided surgery by mean of trephine burs with
a stop that block the bur when reaching the desired length or even piezo-surgical devices that

do not hurt the nerves, the vessels or the mucosa (10,42).
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The guided static technique consists in defining the area where to perform the osteotomy
as describe by the authors in the recent years. Some created a “window’ in their guide to
delimitate the area where to do the osteotomy and some as for the guided root canal place a

sleeve in the guided to have the correct angulation and go directly to the apex of the tooth to

treat and being minimally invasive (9-10,42).

Figure 8. Example of a surgical guide of a
cast with a sleeve to guide the bur to the
apex of the tooth to treat (9).

Figure 9. Example of a
surgical guide with a
“bone window” on a
cast and the operation
site (10).

Thanks to the use of surgical guide, the extension of the osteotomy is delimited and thus
decreased. This allows lower post-operative complications. Depending on the type of guide use,
it can be possible to keep the removed cortical bone to later put it back in place as autogenous

graft which would promote an early cicatrisation (10).

As any digital planning, it requires time before the procedure to plan the surgery but
then it allows the practician to then go straight to the apex of the tooth and avoiding him to
waste time looking for the apex and potentially damage adjacent structures (e.g. Apex of

another tooth). It is documented that the extent of the swelling post-operative is influenced by

17



the duration of the procedure so the use of guide is relevant as it decrease the operating time

and thus decrease the post-operative inconvenience of the patient (43-44).

The use of 3D-printed guide is very useful when facing complex cases where adjacent
structures can be compromised. It permits to the operator to avoid the critical anatomical

landmarks and thus avoid iatrogenic damages.

This technique to perform apical surgery appears to be safer as it is less operator
dependent, it reduces the operating time and is more accurate when it comes to “find” the apex
of the root. Bone “window technique” using piezo-electric devices and trephine bur technique
reaching the apex directly have shown to be effective according to the author. One of the main
advantage of the custom trephine burs introduced by M. Antal et al. over the conventional bone

trephine burs is that they have a stop which hinder the risk of overpenetration of the bur (10,41-

42).

Figure 10. Virtual planning of apical surgery
performed with custom trephine bur (41).

Figure 11. a) conventional trephine bur.
b/c) custom trephine burs of various sizes (41).
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The effectiveness of the static guided endodontic surgery has been demonstrated by S.
Akermann et al. in the study they conducted over teeth from human cadaver. They selected 48
roots which they split into 2 groups of 24 roots each. One group was treated by the guided
technique and the other one by the conventional freehand technique. To analyze if the planned
path was respected, they superposed preoperative CBCT scans with postoperative CBCT scans.
As results, they noted that 100% of the guided treated roots were treated successfully unlike the
freehanded treated ones where only 11 out of 24 were treated successfully. Moreover, they
noticed that the guided group of roots had an increased accuracy with a mean of 1.473 mm
deviation between what was planned and what was performed. The mean deviation for the

control group was of 2.638 mm (50).

Although in the available literature, authors have noted major advantages of the guided
technique compared to the conventional one, it still has limitations. Among the limitations,
authors have found that the space it requires in the mouth of the patient could limit the access
for the handpiece. Additionally to this, the potential restoration present on the teeth to treat
could produce artefact on the CBCT making it harder to plan the procedure. They have stated

as well that the guide could impede optimal irrigation during the surgery.
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Surgery using dynamic navigation system

The dynamic navigation system has poorly been investigated in pericapical surgery as
it is a very new technique in this field. However, it is still possible to find traces of it in the
recent literature. In a study conducted by O. Dianat et al. in 2019, they compared endodontic
surgery in 2 groups of 20 teeth from cadavers. The surgery was performed by conventional
freehand technique in one group and with dynamic system in the other. Subsequently, these two
groups were divided each in two other groups, one where the apex of the teeth was at a distance
inferior or egal to Smm from the buccal cortical bone and one group where the apex of the teeth
was at a distance superior to Smm. To compare both techniques, they measured: the linear
deviation, the angular deflection and the time required to perform the procedure. The results
obtained were greatly in favor of the dynamic guided system. In fact, the mean deviation was
largely inferior in the guided system in comparison with the free-hand one. They found lower
values for the angular deflection and operating time as well in the dynamic system. An
important finding to mention is that there were almost no difference in the subcategories of the
dynamic system group whereas there were some in the ones of the free-hand group (50). This
study has demonstrated the efficiency of the dynamic guided method regardless of where the
apex of the teeth is located from the buccal cortical plate. It is of great interest in complicated
case where the root is hard to locate and where possible over preparation of the bone could be

done implying risking to damage adjacent structures.

Gianluca Gambarini et al. reported in 2019 a case of a 34-year-old patient treated with
dynamic system for the periapical surgery. In this case, the treatment was done by a student
under the supervision of a tutor to evaluate the importance of the experience when using this
technique. He stated that the localization of the apex as was well as the apex resection were

done accurately performing a minimally invasive osteotomy preventing iatrogenic damages.
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Follow-up controls were done 1-, 3- and 6-months post-operation and great healing of the
tissues was noted. Considering the limited discomfort of the patient, they judged the treatment

as successful (11).

Dynamic endodontic surgery allows the operator to find the apex easier than in
conventional apical surgery where it is one of the major challenges of the procedure (51).
Knowing, the relationship between the extension of the osteotomy, the healing process and the
post-operative complications, this method has a great potential as it is presented by the authors
to be minimally invasive. As for the dynamic system in orthograde root canal treatment, it
allows real-time tracking of the bur which impedes the iatrogenic errors and thus further
complications. As an advantage over the static system, we find the possibility to modify the
plan when performing the procedure to adapt to any unplanned situation. This system enables
the less experienced dentists to perform such procedure as it will guide them to the apex
conserving as much bone as possible avoiding large bone resection. The operator’s experience
is not as important as in the free-hand technique. Moreover, the dynamic system presents a
shorter surgical instrumentation which permits to use it in area with difficult access such as

posterior sector or patient with limited mouth opening.

As for all the guided endodontic procedures, this procedure has an additional cost which
could be a limitation. Another drawback of the guided surgery is the need to watch at the device

instead of the operation site to check if we are performing the treatment as planned previously.
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CONCLUSION

Authors have demonstrated, over the past few years, through case reports and ex vivo
studies that guided endodontic techniques appeared as more efficient, more accurate, less time-
consuming, less invasive and less operator dependent than free-hand conventional techniques.
In none of the articles reviewed, free-hand techniques showed better results than the guided

ones.

Regarding guided systems: dynamic one and static one, they both present advantages
and disadvantages over the other and this in root canal treatment of PCO or in periapical
surgery. The election of which system to use is done according to the case faced and the physical
characteristics of the patient. Proper diagnosis is key in selecting the guided system whether

static or dynamic.

The principal withdraw of guided endodontics is its additional cost. However, this
additional cost can be justified if it allows to maintain the teeth and avoid incorrect treatment
leading to iatrogenic errors resulting in bad prognosis in conserving the teeth and thus leading

to rehabilitation treatments.

Guided endodontic techniques come from the field of implantology where guided
implant systems have largely been investigated. However, even though the authors have
demonstrated their efficiency, guided endodontics are still very new techniques. Most of the
literature is very recent and mostly rely on case reports or ex vivo studies but it lacks studies
conducted over larger time and more standardize methods of assessment are needed to show
concrete results that would make this technique a compelling alternative treatment when

treating complex cases. High-quality studies are absolutely essential to expose clearly the
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strengths and limitations of these techniques in order to offer the best outcome as possible to

the patient.

Social responsibility

Nowadays, it is greatly assumed that the aim of the modern dentistry is to be as much
conservative as possible. Thus, whenever it is possible to “save” a tooth everything should be
done in order to conserve it. So even though these new techniques have an additional cost,
they can considerably improve the quality of life of the patient as it could “save” teeth that

wouldn’t be conserved otherwise.

Moreover, as very new, those techniques open the doors for further bigger
investigation, research and development in order to bring out all their potential and why not

make them an alternative of choice to save teeth.
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Clinical applications, accuracy and limitations of
guided endodontics: a systematic review
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CASE REPORT

Microguided Endodontics: a method to
achieve minimally invasive access
cavity preparation and root canal
location in mandibular incisors using a
novel computer-guided technique
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Guided Endodontics Modified for Treating Molars

Owm s bw griows

by Using an Intracoronal Guide Technique
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and Lars Bforndal, IS, b, Dr Odont, INASC
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Guided Endodontic Access of Calcified Anterior

Teeth
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Vindctus de Carvalbo Machado, DDA, Luiz Carfos Feltosa Henriques, DS, PbID,
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m Penapscal sargery s now a relablc therspestic procaderc for the treatment of socth with periapical
lewons, particelarly whes orthograde retreatment i problcrmatic, However, litthe information is svailsble rogaeding
treatmaent plaaning of cases reformod for periapical surpery. Therefore, this stady wan conductad to analyse and
cvaluste the factons that affect the docmion-muaking procew for perapacal susgery.
MMMMMMMdeWhﬁ_mm
perupical sergery. The facton isvolved in dociding %0 perform periapical susgery were claaafiod o tochescal,
Results: Out of 821 paticnts, S44 (66.5%) underwent endodontic treatrent retreatrncnt, 204 (24.5%) were trested
with covonal roslorations asd 60 (7.3%) were trested with post. Perupical susgery win indicatcd foe beological
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TETCMICTR 18 order 10 redece unnecessany surgival provedures,
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chosce. Homever, whore momsungical sotcatmont Is not
an option, periapical sumgery (endodontic wegery) is
comiderad o be a vable altermative (2). I order to i~
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Manufacturing-guided Endodontic Surgery:
Guided Osteotomy and Apex Localization in a
Mandibular Molar with a Thick Buccal Bone Plate
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Another faonw Known 10 e maciied wilh impeoved and fesier heslng s e
exent of peripecal boen destrocion (11, The cuent of csteootenn sho nfloonces
e dogrve of postoperaive complcations sech 3 pain and yeolling (11 Nowewr,
e exent of ssdeotonny dends 30 Be Inoovased In Cases Wi a0 Intact Dol bose plase
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Case Report The application of “bone window
e technique” using piezoelectric saws
and a CAD/CAM-guided surgical stent
in endodontic microsurgery on a
mandibular molar case
Uhkseong Kim 0, Sunil Kim 0" Bvisesng Kim 0 "
Wcroacope Center, Separtment of Conmenvative Sentintry and Oral Scence Rmsaarch Center, Soneel
University Collage of Dentiatry, Secwl, Koms
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e ABSTRACT
o Apscal susgery foe 3 rmandibelar molsr s still challeaging for muasy reasoss. This sepert
e U, W S, e descrides Dhe apphoations of computer gubded cortical Done window technigee’ ssing
. N paracekectric saws that preverned any nerw damage in performiag mdodontic mcrosngerny
.-' i, 004, 80, IO of 2 ssandidalar aolar. A @) year old woenun pecsented with gersbodl on socth #36
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(previousdy esdodontically meaned 100eh | and was dagnosed with chironk apecal abscess,
Perapical lewioss were confirmed using cone-beam compused tomegraphyy (CECT).
Eadodontic microsurgery for the mesial and diseal roots of tooth #36 was plassed. Follewing
the transfer of data of e CRCT images and the scasned cast 00 an implaat serpcal
plansisg progras, dats foes both devices were menged. A sarpical steet was designed, cn
the superimposed theee dunensional meded, 10 guide e peeparation of 2 cormcal window
om the buccal wde of 1ooch #30. Endodontic micsossrpery was performed with 3 peinted
senpcal template. Mininal ostootonsy wis reguired and peeservation of the boceal coetical
plate rendered Bis endodontic sangery bess rasmanc, No postoperative complicanons sach
as reereal nerve damage weee reported. Wisdow tecknigee puided by 3 competer-aided
design'compater added manufactore Dased surgicsl tereplate Can be considierabidy wsefel in
endodosnic micTossrpery i complcannd cawrs.

Keywords: Endodontic miososurpery: Booe window: Surgicd guide; Computer-abded design/
Competer-sided manufacruriag Peaockctne ssrgery

INTRODUCTION

Eadodoatk mkrosrgery is the savacmeat option Seqeentdy opord 1o masage endodontically
failed cases with persistent apacal periodontitia, after scasurgical root casal treatmens [1.2].
The sucoess rate of comventional apical sungery is relatively bow, rangng between 43.5%

and 2% [1). Mowever, the application of currens sechziques, ischadiag magnification and
end Aling materiads [4), have improved the secoess rates of endodoatic surpery semarkably,
and wsbaoquersdy, sungical retreatraene bas becoene an effectine treatmest option for cases

w

by W) > ——

40



Endodontic Microsurgery S,
Using Dynamic Navigation
System: A Case Report

ABSTRACT
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UNrtertonad REFDOONG CANTE00 %0 MENrDy MORIMIC SRS and Derlonm minkmaly nvashe
or fapions Bagery. wacing 10 rechuced patent postoparative dscormion and Improved
heolng. The present Case seport showed B Luse of Be Navicent dyramic ravigation systern
Koy, Tororto, Ortaro, Canaciyl by an urclrgraciade stucent for Bone cavty
PoRCerastion and 1oot-end resecion N e surpcal erdodontic eetment of 2 eeon N an upper
tora roncr. The system slowed proecas Doostion of T 1ot srxd Precss gacoecionmy
W & e nvisive Gy, Ths Symaernc ninagation systers sliowed B stuciert 50 Srecaely
Geect 1 Dur 0 3 Srrireons. THe Oalecionry S root andd nssiction wird ey and Guachdy
Perinrand Ly B urOirradusde Stucirt will) & Srerdlly Pvisive SOproach wilthout
rOQeC orvors. THo AnAQERON Sysitrt) SOwed 1N ODOrBIF 10 DraCeily DarionT & Mwwraly
VIO OENOOCITY 8N 000N NESOCHOnN Uy oNo0aonic surpiry. The development of
COOCMOD SUrpoN NIMOINON SySHems O oNOOOONIC Surpery COuk) Boltate the Oparator’'s
MONOAVS and 1ecuos the sk of S0geno emors. &) Endlog 2019.65 1357 - 1402 )
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A clinical and roentgenological study of 55 cases of root

perforation

ERVINNSLAND R JLOSWALD A HALSE* & A G GRONNINGS ETER?
Department of Carsslogy and Endedontacs, * Deparrment of Oval Radsslogy and tDepariment of Oral
Swrgery and Oral Medicine, Dienral School. Useversiy of Bergen, Norway and § Iepartwent of
Endodoviics, School of Dewseatry, Umiversity of Waskogion, Seatrle, Washimgron, US4

Summuars . The trestmest catcome of 55 root per-
foranoms o man were relatad 10 pretrestment con-
S and vanows Ireatment peocedures used,
with & mean recall persd of 3 yeans 5 monthe In
thes study mandlurs teeth were perforated theee
ties moee ofien (4.5 per cont) than masdibolar
seeth (255 per com), 47 per cont of the perforations
were due 10 endodontic and 53 per comt dec bo
prosthodoses: tresment. The beccal and mesal
root surfaces as well as the madeoot arcas were meost
often perforared. In 25 per comt, radwographic
Chunpes were derectly relned 10 the perforated arem.

Twenty-cight perforations were repaired by
orthograde tiings with gutta-percha and Kloeo-
percha Nk), gt recerved & combined ertheograde
o surgscdl repair, and in oaly three caves 8 wargical
appooach was used Fowr caves recoived o treat-
ment but were recalied, and 1welve perforatons
showed 2 sure snd locason bopelos for repase, the
secth were therelore cuvtracted. Five fdures of the
peimary onthograde treatment group later under-
wont sl treatment and were Sollowed op for 3
vears 3 monthn

The overall success rate m the primary (reatment
group of teeth was 56 per cont whale 36 per comt
devame fadures. Five fnlures were retreated, and
Sour of these became succowaful. A combined ortho-
grade and surgical repair of the perforations pro-
vidad the most faveurablc ouscome with 92 per comt
succewsful

The studs serosses the mpertance of proventing
hes 13 pe of Trestoment complcation.

Introductson

Rooe perforations may occur as 2 complscarion
during endodontx treatment or dowel (post)
preparation.  Frequencies of such  compli-
catsoens have been reported to ocour m up to 3

Comvespondence: Inger Kvinmdand, Depurtment
of Caredogy and Endodosaics, Dental School,
University of Bergen, NoS00% Bergen, Norway.

per cent (Bergenholtz e af. 1979, Kerches &
Tronstad 1979).

A number of papers dealg with root per-
foratsons have beon published, and dafferemt
treatment procodures have beem recommended
on the hasis of obncrvatons from asamal
caperiments (Lastz & Person 1965, 1967,
Sclezer er af. 1970, Petersson ¢r o/, 1985), or oo
short-scrm climacal follow -up studies ( Nicholls
1962, Fllech of af, 1982), A fow studees have
deale with long-term results (Stromberg of o/
1972, Harris 1976). Since there s lintle consist-
oncy comoerning the trearment procedures and
the critora used for ovalwaton of the treat-
ment rosults, it s defficule 1o compare the out-
coene of difleremt studies. Homever, several in-
vestigators have reported favourable resuls
after repainmg root perforations.

11 is the purposc of thas paper to present the
actrology and location of 35 root porforatsons
s from 2 dental schood clinic, and to relate
their ewtcome 1o the pretreatmen conditwes
and vanous procedures used 10 trear the per-
forations.

Material and Methods

Oner a period of 11 years, 35 root porforations
were recordod at the Department of Canology
and Endodontses, School of Dentinery, Bergen,
Noeway. Forty-four of these perferations were
dragnened duneg endodont or peosthedontic
treatment, seven during routine endodontic
recalland four prior soendodonts retreatment.

Pretrcarmert evaluaron and treatwent

selection

For perforations dagnosed during trearmemt
procedures, radiographs takon from diffcrom
hortzoneal angles were used 1o determine the
accessibality and location of the perforations.

75
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Failures and healing in endodontically treated
non-vital anterior teeth with posttraumatically

reduced pulpal lumen

SOOMEE CVEX", LARS GEANATH' & MARGARETA LUNDBERG'

' Darper o ! twawor oo 5108 28 Saockiholem and ‘D
md“lmal‘.mam.’-tuh

Ney-words Fadodntan T
N Ol Dape. Poded L [
b

instouted as so0n as 3 progressive band
tissec formation, dmsinnhing the pulpal
lusen, is observed radiographically (4,

tecth with  post-araumascally  reduced
pelpal hamen should be reserictad 8o toeth
that have become nonvisal in the lase
stage of oblitcration. M has been said that
pulp canals of such teeth may be surpen-
singly negotiable (100, bet in poncral, the
treament s looked on as imposaible of

Roverend Mv pelluistom, Muy 4, T2

T 5010 N Sk

extremcly difficult 1o perform. No mve-
igatice on e froquency of nature of
fa Is, however, on recoed.

In a chaical situation. the accessibiliny
for treatment is Jedpod from the radio-
graphic mage of the root canal. There-
foce, It appears ustified 1o study the fre-
quency of sochmical failuoes i rolation so
the exsens of which the root canal is visi:
ble in the radiograph cbtained befoee
treatment

The aim of the peesent paper was o
asess the frequescy of sechaical fallures
o well o the 4. year sesults of endodontic
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Endodontic treatment of dens evaginatus by performing a splint
guided access cavity

Jesus Mena-Alvarez, DDS, PhD! © | Cristina Rico-Romano, DDS, PhD? |
Ana Belen Lobo-Galindo, DDS, MS? |  Alvaro Zubizarreta-Macho, DDS, PhD*
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1 | INTRODUCTION

Abstract

Al Dems evagrutn 1D & descrbed as n vrusesl dontsl maltormation. Tooth viructure vare
tons ATed 30 this aatomicdl Swiutance (omghcates e peramunce of 3 CoMrRtve
e Gty for 3 comwentionad Maof Canal Teatment. AUBhor's purpone K to desrie the treat-
ment of 3 type V DE by using wpiits 20 puicies 10 perfoms acoms Cavity.

Clindcal comiderations: Thin chescal cane vhown 3 root canad Sestment of 3 type V OF dagnosed
by g 3 Coree Dean Comgated tomogapty IKBCT] Adcew Grily was pharveed Dvongh =
CRAR g Md WG g WA Tovae ared Pustind by 3 Unerab oy apheed bt Ay enado-
COntic treatment. 1508 wan WUpted o0 placng 3 verew, proceveed by 3 Chair-ude system n 3
e s

Conchnnbirns CRCT iy efontive et bor oldarng iiernad anatiomi # dormation of leeth
- el wateevatin The isometog sind wgdadt siaving softaire i an effeciue
et S phareing A Canal Deatreel e Seugreng sevealthograged splts For perkrreng
ey v B (et

StereidPuigs mhwd solets dbivn pertinrmng 3 peed ad (rmervive siess (adty o leeth
A el by Geeddd aServainnrn wherean (hphs S vakingy Moy s 10 eslhetaly recorainat
310080 I 3 srgle s,

KEYWOoRDs
dors evagruta, pasded endodontics, chalmide item

retioudbue of the eramed organ during $e Dol viage of tooth forration.
The sendting loemation b defined m » Sberde, or supplomentsl sold

Ders evaprates D€L which noludes mutorrutors sk s rlorsth
U g, tvbertulated premolr. odontoms of The anlddl core Bype,
cvngraled odordome, o eraved peart ootk e

ehowation on some portion of $he Crown wrfsce * 2
e Mostee. fom cvagratis b defired s a0 wncomwron

Ivberiie, sugarramtrary O, a8 Loang's sremalar. iy defirmd s
a ununed dertal mulformation arhing during the odontagenews
procem.’

Dern evagretis b Hrought Lo originate 1om an sbeorrel proifer
ston and Sokding of e e portion of the eramed spithelur and
wibjscert eclomesenchynd cols of dostsl pacille e the stollste

Gewbopwrerd 4 e o 2 W0oth, TNt rets I the formaton of »
p-es y Subescle ding Som the acchaal spect of an ot
orwine normal tooth *

Thin urusus tooth surface anomaly contaims & profongation of ool
ol Saaue covered By & S layer of erumel and donin. The preserce
of pulp irnide the tubercie hun mager Clinicsl mportance and helpn o
10 dalingubh from supplomentary ongsds, such in Carsbell's cunpid,
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Guided Endodontics: a novel treatment
approach for teeth with pulp canal
calcification and apical pathology

CASE REPORT

Abstract ~ dive: To proscet & now treatment approach for locth with palp
canal cakiification (POC) whch roguire rool camal estent. Cae A
| Soyeneobd male patien presented wath puin of his wpper right centrad inc
sor . The woath showad sigrs of apscal persadontins. Dae 1o POC, vason
of the root canal was padped 10 Do diBouk and amocianad with a high ek
of perforation. A cone heam computad semograpyy (CBCT) aad an witra-
oral sarface scan were performad and makhod weng software for virsaal
weplant plasesng Afler planesng the powtion of the deill foe root canmal
focation, & virtaal scrsplate was desigaed, and Bhe dala were exporiad as
on STL fke and sent 10 @ JD poencr for template fabocation. The templaie
was positioned on the amsersor maniBary seeth A spoaic drill was ssed o
posatrate throsgh B oblingrased part of the root cansal and obeain mine-
mally mvasve acoow 50 the apscal part. The root casal was acoowible at
9 mm Stance from the apes. Parther root canal preparation wan caened
out using an endodontic rotary mrumenlation vysiem. Afler an wicragp-
potntment drosing for & wocks, the root canal was filled with vertically
condiernad patlapercha using an cpoay seaber. The acoess Cavily was
pestoned with & composite maeral. After 1S months, the pathent was clini:
mmmls-uhmmum 'l\on&vaﬂuhmwd
80 apecal pathology. Cosvla e p

soomm Lo be a wale, chnly!un&w.olmm
canalh asd prevent root perforation in teeth wath ICOC.

It s well docurmnentod that huuaton ingures affect both
he periodostion and the pulp (1), The faie of the pulp
Tesue vanes accordieg 50 the mboasity of the ingury and
e sage of pocs development (1) Exsensive physcal
travma may soslt o oeher partial or tosal rupteng o
stretching of the newrovascular wapply 1o the pulp at the
apical fozamen. Than, pelp nocrosis i 2 frogecst cvent,
opecially = toeth with complciod root formation (3

In weevature looth, however, revasculanzation asd
ronservation of the poldp may ooow in the adsence of
lection if the sae of the apscal foramen is selfichontly
great 3o allow vascular mgromth

I the revasced " fol or n
canen of mabder wypunos vlh pelp swurvival afier the
traura, regroweve palp chasges can oocer and muy
rosudt s accckeraiad apposition of sew haed tiwee in
he 1ot camal (4)

This provess ssualy stars in B corosal portion of
e root canal and w followed by gradeal samewing
of the pulp space ().

The greatest foogquency of INCC | immatuee fexcth
» encousiered ameong laderal leaatioes (71%) ol
wed By curssions (31%) I intreseon Cases. pulp
socrosis s Ihe peadormisam heabng complation (4)
K’(‘nmlﬁhn‘ulupd”lhﬂh.ad
doos Dot roquar ok Istervention -
Wdl&mﬂdlﬁcm-ﬂumlym
(‘.:l

Froem an sosthetical pomt of view, yellow cronn G
coloration. which is froquenly assovaied with POC,
can he osooenfully treased with extermad Neachng o
placomant of & venger (X)

In the mtial phase of INNC, parscelarty dunng the
Srvt ) yeans, apecal pahology » very uabkely. How-
ever, the devdopment of palp socroses and penapecal
changes mury oocer as 2 lale complication afler several
wocvestld years (90 Secendary pelp secrosis afler
POC indicated b poripscal bone leshors wan seporied
m 727 of the casen and soms 10 kToase with
loager odservation penads (4, 7, 10, 1)

© 2008 Poba Wikey & Soms A S Pubindod by Mobe Wikey & Soms 1M
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Guided access cavity preparation using cone-beam
computed tomography and optical surface scans

- an ex vivo study

J. Buchgreltz', M. Buchgreitz', D. Mortensen” & L. Bjorndat®
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Abstract

Buchgeeitz J, Buchgreitz M, Mortensen D, Sjemdal L
Gurded Biiots Cowly g snin v Core Lasm Comgund
fomagrashy sl sptiesl serfaoe sars - v an viee iy
ewrratone Endedors Jowee 80 T90 A, X4

Al To evalaate ex v, the scouracy of & prepars:
thon prooedere plaancd for tecth wih polp canal
cblteration (00 ssing & puide retl concept basod on
& comedean compguted wemography KIKCT) wan
merped with an opticed surface scan.

Methodology A total of 4% socth were mousiod
I oaryie Nocks A apaal canal preparation W
crowied lo sirnudele rermnasts of an apical root cenal
that acted w0 B larpet for o defll path The ot
blocks wore wrbce soanned, and merpd with &
CBCT scan. and & pubde vl wan made. A pethway
for the Bur was crested theosgh & metal deewr
within the guide raldl nto dentine. The datance was
mewured betwom (he contres of Bhe performed dell

poth and the spical target by two soaminers. A

maxirun datance of (L7 men was defined based on
the radias of Bhe bur 106 mam) and Be radius of &
oot canal jus veible o0 & radegragh (0.1 )
The 1ot wes wed ke cvelusion. asd infre: and
ey cuaniner reproducidny was cxpeonaed by st
aclam cormelation coeflconta

Rosults The mean dstane hetwoen the @l path
and the teepet wan wignificantly lower than 0.7 mm,
and ool hypothests Wy 3~ 07 wa roecsed (1
SN O 04% P<0001) lntre: ad Inter-esam:
er agrocmnents reachod excclicnt levels,
Conclusions The combiaod wee of CBCT and opth-
ool soans fr the precise conmtruction of & pebkle redl
d o o dell peth wih & prochion bedow o ik
Urobold The prosert lechoigque may be o valaable
ool br e nepotiason of partid or complete pulp
canal obicreion

Koyweords: acoess cavity. ORCT. endodonsas, pulp
cunal obidicration. trauma
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The cusal wyvicrn muy partly or completely oblleraie
s & comseguence of playsidoghoal apeing and ' or exter-
nd mpuries. sech & aliriion, caries, provious opers-
thve procederes. & well & trauma (Andressn &
Kabler 2005 Quuom ot & 20150 Rowt canal trest-
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meal b ooody advoceiad when apicdd perisdentine
develops (Robertson of & 1990) or with sigas sach s
tndernow (o peecuston. PAL soores 75 and & nogative
response 1o serbibty testing WOgeal o & 2009
Tresratised inchons with redographic sigas of pulp
canal obimeration (PO most often represent cBakoally
complete OD and may pose particular dagnostc and
trowiment challeages (McCabe & Dusnener 20120 The
American Asocation of Endod Case A
criteria place thewe cases Into the high ABculty cate-
pory (American Assocsiion of Endodontin 20100
During cavity proparstion. the location of the origh-
nad (but obltersied) pelp canal may S detoctod as
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CASE REPORT

Microguided Endodontics: a method to
achieve minimally invasive access
cavity preparation and root canal
location in mandibular incisors using a
novel computer-guided technique
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A systematic review on the accuracy
and the clinical outcome of computer-
guided template-based implant dentistry
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vraduction: The aim of This snlematia review was 10 analyce the deriad Inerature
regerting siowracy and sl sppbcation n ompier guided tervplete baed rplent
Seremtry.

Materals and mathads An el hors [Neraise swanh (aegemested by marosl
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complication In connection with computer guided implant trestment. For the snenment
OF 20w aTy ts (egrenon arabyun wirt paviorweed  Comploanion ety are Geur ptively
semmarioed
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3007, Jung ot d 3008l Before erglase
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Computer Technology Applications in
Surgical Implant Dentistry: A Systematic Review
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driven implant surgery In reference
10 surounding anatomical structures has been 2
swbject of interest 8o dental cliniclans for 3 number of
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years. Comect implant positioning has a rumber of ad-
vantages such as » favorable esthetic and prosthetic
owtcome and the potential 1o ersure optimad occhy-
don and implart loading Moreover, the consderation
of comect implant positioning may enable design opti-
mization of the final prostheses, alowing for adequate
dental hygiene. Consequently, all of these factors may
contribute to the long-term swccess of dental implants,

The intsoduction of cone-beam computed tomog-
raphy [CBCT) scanning 10 implant dentistry as a theee-
dmensonal (301 imaging 100l has led %0 2 break-
theowgh in this field, particularly because these scan-
ning devices result in lower radiation dosages than
conventional computed tomography (ICT) scannery.' !
In combination with implant planning software, the
e of CBCT images has made & posuble to virtually
plan the optimal implant position regarding sumound-
Ing vital anstomical structures and future prosthetic
needs. The resulting planning information Is then used
10 fabricate so-called dril guides, and this process ul-
timately ressits in the Stansfier of the planned implant
position from the competer 10 the patient, with the

™e Iterrational Jourral of Orsl & Mawiofecel impiants 28
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Basic Research—Technology

Guided Endodontics versus Conventional

Access Cavity Preparation: A Comparative
Study on Substance Loss Using
3-dimensional-printed Teeth

ates (5% O 15.9-27.7 minwted] for the convessionad
techwsgue and 11,3 minwtes 195% CL 67159 minanes)
br guded endodorts. The secoens of the guded
sppraach wan ot influenced By Be epesence of $e
apecesy Conchubons (uaded endodorscy allows 2
wane predabie and espedtons aton wd gty
ton of calofed root canls with signiicanty bess subs
ance lows. (J Exdod X045 27-231)
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Koy Words
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implemmentable cven Sor terth with sarvow roots sech o muandibedar Inchars (10, 7)
s sechedque proved 10 be scourse. expodition, sd apersioe independest in
v riey setion (261, Albough cinical deamcnt by 2ov mbwing, rocest disscal
caw rporn show e scoredsl pplicion of i cheigee I endodossc
pracikee (57 %
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Guided Endodontic Access in Maxillary Molars

® e

Using Cone-beam Computed Tomography and
Computer-aided Design/Computer-aided
Manufacturing System: A Case Report
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CASE REPORT

Access to original canal trajectory after deviation and perforation
with guided endodontic assistance
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Intreduction

Prooodusal acckderen are evestualthes that may occur
during endodonsc seatmene bocauwe of lack of attention
1o detall or even undorosecable stustons (1,20 Kaowl.
odpe of Bhe root canal ansatonrry and s varkathom is 2 pre-
requisiie for sucesful endodontk sestment (3 The
preserwe of addiionad canak or deviathions should be
avonded. bevaune Iscompicte Insarumentation and man-
tenance of Dacneria and Sebels thae sy sesalt In apbcad

periodontiis | 3

One comemon complcation derting root canal sogotia-
thon and shuping s dcviation lrom the ooginal path (2,40
malung & Aifkcubt or cven lmposible 80 reach the woek -
g e (%) Thus, with inadeguaie nsirumeniaton
and obturation. Lduse of endodontic Ireatmenst Yy
oo (5 Inadegqeate preparation of the oo Gy,
fabe estimation of the disection of e rom canal and
Atnernpes 1o accew cakiified canals Liveur the Sormathon of

deviathons (1.5).

Abstract

Procedural acodents are cventuabtios that muay occur during eadodonti treat-
ment bocaune of bk of atiention 1o detall or even undoresccable siustons
Koowledge of the oot canal anstomry and it varkations b & peeroguinie bor
socoenid endodonind treatment. Thin cise repot desoribes an endodonik
eament where there was a0 Ineroumende, genetating deviation snd perks
rarom, which was solved with the 2 of gubded endodonsios, A VT years obd
ASAL was refermed 10 e clinke Sor localasion and svatmens of 2 calafied
canal of the woond right upper peemolar. The omographik mages revealed
the prosence of only cae canal and deviation with apical perforation. With the
Belp of CHCT and CADVCAM. it was posaible to perdorm the gusded acoen
tocheigue cven alier doeviation and root poerforation. Once agals, this sech.
nique poosved 1o be sale and prodiciabie. allowing foe & Lrvoutable progness in
the long term.

Fadodontk treatmen In cases of severely calafied
canals Is & challenge and s anoclaoed with an inovased
rate of sechrical Lalure and a redeced progaosh 6.7). Ia
cnves of Lafures that sowuk In perforatiom, 73% ocour ot
the time of localsation and nopotation In calciiod casals
[LIN

When the root canal is severely lofied. s Merfied
by sadbograpiid examinathon. and smocined with apscad
perosdonitis and symiyp whongy . ensdodkonthe trestment
s ndannd. and the acoess and locathon of the remaining
canal with the add of geided endodontis hawe boem
whowm 1o be wale and poedictable (9-12). The combined
use of cone beamn competed tomography (CBCT) and
Intraocal optcal sansing of the region of iIndered may
posentiate the accuacy of gusded driling foe the prodec
Thony of acvess gubdes (11 14 Gubdied access iy e & e
Tl soed fow the treatment of these comples Gises, even
without the wae of operative microscogy (%, 00,1520y,

The e of gubded endodonsios was secenitly ined and
repontied by wee auhoes (1015201, This method s
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Factors associated with root canal ledging
during instrumentation

Kapalas A, Lambrosida T. Facton amociated with root canad
dering merumentason. Eadod Dess Traumansd 2000,

ledging
L 229 2351, © Munksgaard, 2000,

Abstract ~ The purpose of the study was w0 idestily dhe peesence
of a ledge in 141 cases reated in an wndengraduate chake and in 13
caes treated by endodontis, and to idestsly the cliracal facton
amocinied with ledging. A wotal of 626 root canals were exarmned
and the lacwors analyeed were canal location, 1ooth number and
canal curvature. The resuls indicated that 51.5% of dhe canah

ereated by students had been lodged, wheresm the

35.2% for intact pulp cavities treated by endodonsats and 40.6% in

MCCER CAVITY PrEpAralions
l‘and*m:nﬂ&«M
J Esrroncous length determination of dhe root canal
4. Use of wraight steel irotrumensts i severely curved
oot canals
5. Failere to e the instrameres in sequential order

sociated widh ity eccurrence. Groese & Krell 3] hawe
dental students in am amempt 0 assockate ledging wih
clinical Govors wch as oot sumber, canal locasion,

A Kapalas, 1. Lambrianidis

Depa Vet o | Adiadrbny e Tems of Deetay
Aadete Uity o Desiatoin (oo

Ly w3 N e Wy

hoodor Lamtrandn, 17 Ag Safen S0
S0 27 Thasasiond. Grwece

Aiapied Sranter 7% TP

mh(knnh.dr--nq-ndﬂrﬁl.\}‘»-rwd
found that 46% of the
this percentage incovased
ugraficantly i tecth where the root canal curvature
exceeded 207 Canal owrvature, 1ooth sumber and ca-
wd location were alo Sound to be main vanables a
sociated with ledge formation (¥, Seadler ot al (§)
have compared the resuks ol two mstrumentation
n a sudy comprising 320 reoss and re

corded a sotal of 52 inciderss of Luseral deviation, The
nodesce of ledgng and imtrament breakage was
mMMhnmvan‘M
occurred

et al. (5) have examined 660 tocth ot were 1o be
retreated for cither techsical seasom or the presence
of periapical radiolucencees. They found thar 25%, of
the oot canal retreated for techracal reascns and
11% retreated bocause of the poesence of periapacal
podosis were obstracted at Be bevel of the peevious
oot Slkng, Ledgng may possbly have had a dgni-
care coevclasion with these cases

Most avalable soadhes all 10 proside sufficient evi
Aence 10 st any segpestions abowt possble facions
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Comparison of Endodontic Diagnosis and Treatment

Planning Decisions Using

Cone-beam Volumetric

Tomography Versus Periapical Radiography

Jomatban Ee, BDS, DDS, MS, FRCINC),* Mobamed I Fayad, DDS, MS, PhD,”

and Bradford R Jobnson, DDS, MHPE

Introducteon Accrate and confidert eatmert plan
ning & o eisentyl part of eadodontic pracice. Perag-
K radographs have been wied 10 3 0 the Sagross
of patology and 10 help establah an appengriate Deat-
merd Wrategy. Recendly, & new imaging modalty, cone-
bears volumetrc mographic [CIVT) magng, hae been
shown 10 be 2 wsedd 1000 0 2 rumber of endodont 2
phcaton. The am of ths shudy was % compare e
wiatve ks of precpecaive pevapcal radographs
ad CIVT scaning In B decison-making peacess in
eadodor i Dratmest pawe) Methods Thaty end-
odontc cavn completed I 4 privete endodontic prac-
tor were randomly wiecied o be incdhuded n e
hudy. Eah Cse wiss seguired %0 have & preopesative
Sonal periapical sadogragh and a CBVT scan. Three
boardcrrvted endodonmnt reviewed te 10 preapens-
e perlapicdl radiographs. Two weeks Liter, the CRVT
wolumet weoe reviewed in random ander By the same
evabastons. The evalustons were sshad % select & pre-
WParary Gagrors ad YeaTwrt pan Durad 1oledy on
Dhew imepretation of the perlapical and CBVT images.
Dagroun and Seatmwent planning chacm were then
compared 15 deterriine ¥ Bare wan 3 change fom
B periapical tadograph % e CIVT wan. Reselts:
A dference i beutment plas Betwemn the I imaging
modaities wan recoeded i 19 of 30 cnm BIN,
P D01 1T of 30 coses (S66%, P = D11 ad N0
of 30 Gases IS6.7%, P« 008 Yor examinens 1. 2 ad
1, smpectiwly. Conchulons: Under the condiom of
s shady, precperatve CINT imuging provides add-
Lord whrraton whee (ovgaed wih prropestve
potapicl radiogriphs, which may lead 1o Dratmest
plan modfications In approsimately £2% of e caes.
(/ Endod 20108091 0-578)

Key Words
Chcal decision making. Cone-Deam Compatnd 1meg-
taphyy (one bears volumetsd Yormog aphy

From e “Pvate Maciee,

R ]
DOW0 21T - e Somt mamer
Capyrght © 2004 Amevican Asociation of Endadenten.
gt dol arg Y O YN, joen 2004 00 002

Mm e

lt“ﬂdud“mnh‘-‘m

relstes o e adduionsl welseg radiston The cfecive radution dose %0 patiens
when wing CNT imagiag s higher fun cosventional 2D radlography, 3ad, Sere-
fore, the bonefit w he pasent mast cotwoigh any potential ridos of Be adduoasd -
Gaton cposare. Raliaton dose should be lept o low & ressomably schiovable (12
140, The vioe of ONY imaging for endodostc dugnosts 20d treatment plansieg
should be dewermined o0 ndhaded Dl 0 osare

|
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‘m:nlh*'hw! hvin, Dapariment of Endiadiontics (W S0 Sniversty of B o
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Other journals in brief

Nickel-titanium (NiTi) arch wires; the chsical
sgnificance of wper elasticity

Pt X Bowrnael CF Sowin Orotod 2000 18 Jeb- 200

B 1he sow suptrior 1 the ol

Prewdochisticiny aperelinticity] is The ‘sesponse 10 an spplied
strews, caused by 3 phase trasafrmation betwien the suutrs-
e and manessdtic phases of & orywal’. This nasrative review
focuses an the use of wach supe memary alioys in orthoden-
e, Aschrw ires formed foom pocedociastic alloys are marketed
o ofering longer tervals Between wishts, yet ot the same
Time generating Meal Sooces for 1ooth movement. However,
when compared wih the properthes of cosvestional alloys,
1hey are more expenaive, difTcult to shape, canmot be soldened
ot wekded and corsode. In addition, clinkal sudics have oot
been abic to demonstzate amry wign ibcant dTerences [betwren
Wrh mrvemest) among sperelinli, seesaperclasiic NiT)
wires, and mudivranded valeless-steel wies For & robew
cxamination of the literatue, accem Cochnane Detebare of Sy~
trmatic Bevdews 2000, base 4 Art. No: CDOOOMA.

D0 ¥ W00RA b 2001 £44

00 M S T s T )Oomaa 209 321 004N

Wriganghy thare i 3 pvorptes that girk and Thane chidern
fram afMaont Sachgrounds would sat to The Lame dogroe aa
Fhery, bene it from arthadontic thratment.

Ia b crom-scctionsl wady, the orthodontic nord of 208 Tuk-
b chibdorn was assessed by thelr parents and one orthodonton
saly. This sbamact will describe saly ressln for the aesthetic
component (AD) of the TN Pavents of girks, compared with
Bayn "_tended % rase thelr chilioon’s denition towands the maoy
sttractive end of the AL scale’. If fathers had received contine-
It her educaton, pareats pescerved The dowial appearance of
heir chiden more lrvoursbly. Likewise. the orthodont il sowerd
This Commpinent Ioghes i Dhe ChIM was Trom & mose afMhaent back-
Peand. The orthodontint alwo consdered whes compard with
peoents, & Righer proportion [51.4% v 1100 of the chidren had
2 nood Sor treatmcnt (o coder o impever Sheir dental sesthetic.
D00 30 W00AA b 2001 645

Editorial: "All that glitters is not gold®; standards
for cone-beam computerized tomegraphic imaging

St G Ovt g Ot Mot Qv Apand Dvpd Ml it 20
DOt %2 MM gea 2011 On 004

Nosmurlarnie eotivgrenearabim snd twoefirre.

The anhor ¢ wplores trabans 18 T ww of conr - bram compatirril
od temography ICBCT), from the perpective of difSerent ‘stake-
boldery’. For a chlid who bs particularly sceptibie o radiation,
» froot-page artiche i The New Tork Times highlighied con-
Oerms with the wae of CBRCT (n arthadantios, ConBier of Interests
betwren The mamalactuser and dentisd wese abse Weatifed Fow
rxample, the drutal crades’ pravide ‘spessored’ continelng den-
tal education. Then thesr are stralon betweoen those “Souting the
wse of CACT imaging o & method of incremsing practor sev-
coeery wnd thone whose ol i fiascal contool. Masy of the legal
basases sehenrsed (0 This ed orial periem 1o Amercas State Law,
Neverthebess, 1hevoe would appear 0 be 2 univemal roqulement
that the cntire Image volume should be Interpoctod.

DO 0 WOy b 20 i

Use of tomagraphy
in endodontics. Joint Pedition Statement...

Owi Sunp Drof Ming Ol Mostho/ D Mool Dnatod 200 WY1 : 204-7 [/ Emcd
200000 D027 and wen aan srglgacnionm

Intnasiiencies in this it Position Stement is tn the e of
ot ot an s gt Uiy aphvy (CBCT) i endedantan

I comtrant %0 conventional planse radiography, CBCT allowns vis-
saliation of teeth and wunsunding structares is thive Smwn-
sloms and, |n sddition, & overcomes some of the by amocisted
with ‘omplen snstonry snd sarvounding siructares’ This Gubde
Lt and Posinion Ssatement 1) srpints the ressdin of & welb-based
ey of members of the American Association of Endodon
thety, and them 1) mabes recommendacions 3 %0 the waes of OICT,
Despite over ane thind of respondents stating that they sed OBCT,
1 b recommended (hat THCT st sl be soed sonttinely e
eadodontic diagnonn or for scrvening purpeses. and wed saly
s an alenat W Ten-dimensienal imaging s dewmairy’ Yeu
this han %0 be balanced with Tnformed refasal. Whes informed
refoal by made, B b saggesiod that the peactioncs st sale in
the clinical motes wity the pastont has dechned CBCT.

DO 10 W0y bl 207 &7

DR OENIAL JOURBAL WOLUME 20 80 3 A O e

© 27 Mmeiian Putbabars Limtad AL rgits renarved
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Basic Research—Technology

Microg

uided Endodontics: Accuracy of a

® e

Miniaturized Technique for Apically Extended
Access Cavity Preparation in Anterior Teeth

Thomas Connert, Dr med demt,” Mare 8 Zebnder, Dr sved dent,
Roland Weiger, Prof Dr. med dent,” Sebastian Kbl PD Dr med dent,

and Gabriel Krastl. Prof Dr med dent’

Abstract

aduction: The am of T saudy was 10 assess the
accaracy of guided endodontics in mandbuler steror
Serdh by Uung mEsatroed mituments. This chagoe
5 Sesigned 10 et teeth with pulp candl Calcfcations

fom e Deparmenn of
cme, Univeraty of Banel. Banel,

Key Words
Acturacy, guided endodontics, printed templates, pulp canal calcfication, root canal
ratren
e s
ONC) & 3 commen

Ervdodont beatrwrd of el wih oo canel ool
cficationn s very challenging and associed wih
ANgh Wchrecal ahre rate MICTOgacma anaodon-

soguela of dowad Traema
d may ooowr b 15%-

0% of pationds sfer loa-
Gon mpuries (1, 1) da S PRIVON 0% M0osute Mok b B pepe-
Gderly putienss, POC may raton of scoems Cawiien and i therelore of high
dowdep bocame of 2 Ol .
apposiion of e
and wrtiary dosdia (1), Perthermary, orhodontic tvatment may initate
B¢ sovchermod Seposiins of seovndary deatn (1 50

ML & comsidernd 2 sige of palp vy, and sallews Sere bs clinienl and radlo-
praphic evdmce of pelp necross, poot canal trvatmaent s mot ndicated (6,

However, wp % ane Dind of st with POC muy develop apiodl patologs In e
Joog bermm (7). Root canad estenend b very Challenging is Bhese Cines and b psecisted
with 3 bgh budure rate, expectally ln sundbelar incons (1) Therdore, the Americn
Associaten of Endodeatsas rated the wesment of et with POC a5 having 2 high &
BSouly beved (90,

Bren with B¢ wwe of 3 dentd enicroscope, e porparation of = sdoguate scoow
oty mary bead e cxosatve sebstance bono St impurs stabdity sad theredy roduces e
loag-torm progeash of e wodh (10),

Recendy, & new wesmment approach for seeth wilh POC by wsing & prisied templase
with incorporsiod sheoves faat puide e bur b e calcfied root casal hus boen deved-
oped (11,120 Thin techaique provides 23 acourste acome oty 2nd has slovady bom
wod e he dinke (15-15),

12 Bhese b, munhy suullary weeth had Soen resnd The sres of B¢ burs wed
(dameter, |.2-2 4 mm) e not sakable for the Sreatment of torth with IOC 20d sarvow
roots sach o mandbelar Inchan.

Thercfore, he s of s study wits 10 e e soourscy of pubded endodestcs
1 mundidvdat avierie vt by ueng Peaiiduariod Beresents

Indodontalogy. and Carclogy. and 'Oual Sagery, Ol Radioiogy and Oral Medicing, Unisenity Contre for Dentd Med-
nd ‘Department of Operativs Dentintry and Pyradontology, Unversity of Wirdbug, Wby, Cemmany.

Addrwsi wquens b spren m Dn hamas Connet, Departmens of Pwodormiogy Eadadonsology. and Canclogy Unienury Cente for Dental Medcne Mebed-
waaae ) ONA056 Bl Sevitiwriand. [l addens: Soman commertBunan o

009 25903 - sew bont matter
Copywgtt © XN T Amerwan Basoseton of ndodordnt,
hep e do oy 1 ETEA joen 200412 0%

SO Vol A\ Samber | Wy 2000
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The Prognosis for Endodontic Treatment of

Obliterated Root Canals

Anna Akerblom, 00S, and Guanar Hasselgren, DOS, PO

Tooth with cbiterated root canals were treated en-

found 10 be 88%. When the precperative periapical
sta%s was taken nto consideraton, the success
rate for roots with an Intact periapical contour was
§7.9%. In toeth with precperative pedapical radio-
oencies, 8 seccess rate of 62.5% was noted,

18 e idenl endodonta case, the root canal is patent from the
orifice o the apicel foramen. However, this o oot sbways the
cae. Casah may be obbterated by demtcien or sccosdary
deatin formation, or the asatomy of e root may prevens
PIOper INreneianon. There are wanoss openions in the
Iicratare regarding the prognona for cododontx beatment of
wach canaln. Acconding o Stnndberg (1) the prognomn i good
oven in seth with scovital pulps. However, acconding 1o
oers, e g Nocholls (75 Laks (3), Weine (4, Grossman (5),
Bence (8) and Barmes (7)1, the prognoss st be consdered
usfavorable if the pulp b necrot and surpxal trestment is
therefore rocomanendod. Bocasse of the Gffereat opermons
about ™ owtoome of endodontc teatment of obltcrated
o0t canals, the aim of this (nvestgation was 30 evaluase the
progacess for wach cases.

MATERIALS AND METHODS

AR aduli pasenss (2.74]) treated dunng 3 2057 penad at
e intramaral eadodontic clisec at the School of Deatistry,
Usiverdty of Lund, Swodes, were followed sp for 210 12 yr.
From thew patknts all seeth with oblacrated roots wese
seleriad. The onmeria for oblmerathon were: (a) The sooe canal
with 8ot padent for move Than osethind of !he ot leagih, (b)
No root cana lamen wan visbie on the radiographn apecal 10
e instrumented portion.

The sumber of patieats with oblacrated soot canals was
N0 Npseween of thiose pasierts faled twer recall apponmtmenss
for deffereet seanoes (Table 1) The remsaining 51 pasients had
64 obircratod root teated Penapecal radbolucencies wese
found in 14 roots and 48 roots had an it perapscal
comowr. The Gutribwton of the tvaned roots i shown in
Table 2. The sire of the ndiclucencies wis mesuned on the

adiographe as (he distance from the radhopraphin spea 10 the
Borderline of the radiclucent area. It vaned froe 1 00 4 e,
with a0 average sue of 2.1 men

The seeth weor treased under aseps condmons. Dalin's
solution (2 0.5 sodiam hypochionite sobution at pH 9) was
waler served 3 doosuing betwoes appostments. The matry-
mented parts of the oddteraed rooms were filled with guita:
percha (Sytwon,/Kere, Roules, M) weng esther codophon.
i chiceoform (Apotchabolaget, Goteborg, Swodes) or Lo
ropercha N-O (Taarac, Givie Svoden) 2 scallant

Duyring B¢ Sollowap perkod (2 10 12 yr), the tressnd spots
were esamined radographucaly and closally Tatrsorad e
Gographs were made scvonding 0 3 sandardacd paralichng
techrique ssing & fimbolder (Eggen AN, Lilichammer, Noe-
way) (KL a focen-film desance of about X0 cme and Kadak
witra-speed Sim (Kodak) A fiaed eaposuoe fm schadule was
wed and the radhographs were obtasod at 60 AV, The Slens
were developed usder sandasdired condtion.

The prooperative, operative, and follow-up adographs
from the s 100 weer all avadable a1 the time of evalua
ton All Rdographs were smeliaseossdy evalsated by two
evaminess by means of & vicwing bos with & food Sght
islcasity and 3 magaifying viewer (V)

During e chinical cuaminason, the ollowing nymptoms
WOIT noned D, SORSOTTMNE 1O POSOuSOn OF PApRToN, oM
mobaliny, and presence of & st et

The following oriieria were wed fiv evaduston of the
width of the penodonsal comoer. sacemam, no chascal vymg-

UL
The treated roots were found 10 be chimically and rado-
praphically seccessfial in 57 (B9%) of the 4 roots (Table 1)
Tame L Ressons bor lnbure of folow vp sppointmend
No. of Pasencs

s
92
2

Crange of sdcrems
M) Vil w0
Toot sxracted Peascn o
ey
Tow 19
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Guided endodontics: accuracy of a novel method
for guided access cavity preparation and root

canal location

M. S. Zehndee'*, T. Connert™*, R. Weiger', G Krasal’ & 5 Kuhl®

Dupertmont of Poredontology . Indodonnclogy sad Cartology. Usiversity of Basl. Basel. Switoriend: “Ihpartmens of
Opwraiive Dewindey and Porsabomdobogy . ntversty of Wirrbnrg Wikrrbwrg Cormanry: and Dvpartimend of Oved Srprry, Uned
Radiodogy and Oead Mediome. Lanoriny of Bawl Rasl Switoriead

Abstract

Zebnder NS, Connert T, Weiger R Kraatl G,
Kl 8. Coctnd endodommcs socvemcy o 8 rove Tertod tor
Pwetnd  sooews cawty prepacstan  and root cenel mceon
Ivtwrratonal Erdodiors Jowrva 80 WA T N4

Alm To porsent & sovel swthad uslstng 1D prinsed
tomplates to gain pubded acoows 80 root canals and o
cvalaste s accurscy i vitro

Methodology ity curmiod bumes locth weee
placod b st manflary jew modeh. Prooperstive
CBUT sourn were makchod with intreored soarn sslng
the colapaontin™ solware. Acvess cavilhes. shorves
ol dewglates for gubbance were sl planeed
Ternplates weve prodecnd By & 1D prister, Aler
BOOOW CAVRY pevparation by Two ogeratons, & possop-
orathve CBCT scan was superinposed on the virmual
plasning. Accurscy win mesueed by caloulating the
devistion of planned and proepured cavities In throe

dinerstorn and asgle. Nioety Sve per cont confidence
vicrvals were cakoulsiod ke both operston.

Results VI rxst cands were acoomible aller covily
preparaiin with Cusded Endoadmins’ Devistions of
phonned and prepared acvess Caviles were b wih
mwans ranging o 0L1A 10 021 men fr ABerent
aspects ot the dase of the der and 017047 s o
B tp of the dor. Mean of saghe deviation was | X1°
Overlappiag 99% conldence ntorvals covesled no
signficart dfference betwoen operslon

Conclusion “Lodad Endsdminny whmmod wn movu-
rele acvew oty perpereion up o the apiond thind
of the rout wibeieg prvied Semnplates S pablance
AR rond canads were acvessile afier peeparatnn

Keywords: sy U7, pebded  schoiga
oblsrason. printed temnplates. root canal treatesnt

Roovtond 15 Jomw 2015 avvpend § Sgpoomber 2018

Introdwction

Trowtmertt and preventhon of apacal perioadoniils &
il the mabor powd of sont canal trestmerst Huropeen
Sockety of Endodontology 2008} and can be achievnd
by thorough ceaning and apleg of the oot canal

Cirveguandonr  Cadvwl Lresl  [vpaniowss of Dgesstine
[ewtmtry ard Porwdort dogy Ploxhornll b 2
YD Winiarg, Cormmny (Ted =49 1y %0 i
TRNE Fao: #4% b %31 - 201 72800k conlt Kraeed G
vhw &

“Uostrbusad ogually

St [adodents prne 00 WANTT MW

0 chminale mkroorpashess Boirom of of 19870
Beborchand. o covity has 1o be preparad 0 pain acoes
0 B oot canals. This s the fiesl vasive siep of
every tood canal trestmerst and is thes crecsl b the
owtoome, sabibty andd bmgeviy of the soth (Traben
et al 1975, Clart & Khadomnl 20000 To Sclinate O
mkxton and complete debridemwre.  stradght bew
aoes 0 the ortioos of the root canals v ovcoee-
sxnded (Masnas of ol 201, Patd & Khodes 2000,
Johemon 2NM). but there are abeo suriesal lerveive
concepts 1o decrowse Pacture ol of root Bled tooth
Krohan ot & 20040

The samber of ohlerly pathents and thetr nend b

rood canal  trestment B licreaddeg  (Alen &

Mgl B, By Jote ey B Soms L
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Impacts of Conservative Endodontic Cavity on Root Canal
Instrumentation Efficacy and Resistance to Fracture
Assessed in Incisors, Premolars, and Molars

Rafest Krishan, DS, " Frank Pagueé, DMD," Arezou Ossarel, BASC, * Anll Kisben, MDS, PhI,*
Thuan Dao, DMD, MS<, PBD," and Shimvon Priedman, DMD*

Abstract

Introdection: Commraates endodortic caviy K10
Ry Igrove Bactuee reustance of treth B compromine
the msumentation of Ganals. This shudy sssessed e i
pacts of CEC on both sarabies n 3 looth hypes. Methods
Daracted Suman intact masllary nchon, mandiboler
promalan, and malans (0 « 2005 were imaged wih
e compaied lovogapie mepeg (00w recks
Sord and assigred % CEC or baditonad endodonti cavity
(TEO grovgs (n « 10grosptypel. Minimal CECs wese
plomted o0 scawed mages. Canals wee pregared with
WaveOne wetnamerts Devtsply Nadieler. Balagues
Seitedend) seng 1.29% sodum hypockionte and
post-Featment mico-computnd  lomograghic mages
obtaned. The proporton of e wiouched il wall
UON) and the dentin valume remowed DVE] Sor each
ot type wan analyted with e ndependent samples
£ et The 60 ntramentnd and J0 intact Seeth (negative
Ol N = 1iMpe were laaded 1 Bachee 0 the s
wen Usiversil Testing machne fsron, Canon, MA) 11
meimin), and the dets were analyoed with | eay andd-
yuis of vadance and the Tukery tent. Resalts: The mesn
proportion of UCW wis significantly Sy (P « 00
only = e dutad Gl of molars with CEC S00% =
NN compared with TEC O8T% = 170N T
mean DVR wae significanty umaller P < 000 for CIC
han for TIC in incsons 609 + 46w 20 M & 18
), premsolars (124 £+ 164 v 1499 = 485 o),
and molers (33,37 £ 6171 men”). The moean foad o -
e for CRC was signiicandy Sagher (P < D5) than bor
TEC in promotars (5068 = 1169 v 1004 =+ SO N
and molers (15869 = 1ME 60T Lt 20N 1
both tooth typey, CEC dd sot difer significantly bom
e negative controls. Conchasions: Awough CEC wae
wsocned with the sk of comgeansad Cndd ety
merdation only in e mole dall canaly, & comsenved
coonad devtn I the § Soofh Hpes and cooveyed &

radtioed endodontic coity (TEC) designs for dfferent loath §pes e semsined
enchunged bor docades with only minoe modiications. Mighlightng “comenicace
oo™ d “evension kor porvention” (1), TIC peametes the controlied removad of

Comsoqaent comonal of wolh recsre, cooonal to e pulp . doag e
wall, and sound ol arfioes, may endemmine e sesisnce of e
0 fracoare wnder fanciondl oads (350 Indeod, fracheres and possible
sbnogemt extraction of coot-Sled tovth (6-) hawe endeemined e confidence of
Bonefits of endodontc Svmment (4 10),

Senctenal lads (), e confined CIC outhar praricts deaning, shapiag, and Silag of
e poot camals (10, 11, incrvasdng the riks of nefioent canal Insrumentation nd
e occurrence of procodurd erroes (1) Specii svesiipaion ndo CIC & warrated o
oo e suocaied risks snd benefies ke dfferont ol hpos

Mochanical eficacy of canal Insrumentation b Testincly amemsed with sonde
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Impacts of Contracted Endodontic Cavities on
Instrumentation Efficacy

and Biomechanical

Responses in Maxillary Molars

Brent Moore, DMD,* Konstantinos Verdelis, IS, PhD,” Anil Kisben, MDS, PhD,
Thusan Do, DMD, MSc, DipProstbo, PhD, FRCIXC),” and Shimon Friedman, DMD*

Between CECs (457% + 120%)
a0 TRCs (84 7% + S.0%), Relative changes in sl me-
Cosan responiel 10 load wared i Both groups. The
moan load ot fakure for CECs (1703 £ 558 N) dd ret
ey signiicantly Bom TECS (VBB + 377 N) and win
Sy lowar (P « 005 %or both growps compared
with lact molars (M5 2 MY ML Conclusions: In
macilary molars teated in witro, CECs dd net mpact

Imrumertation nd bomechanical swponum. compased with TECs. ) Fadod
DIRG9 100
Koy Words
Indodontic cavty, bacte Lowngth, Instrumentation oficacy. minimally invanive, 10t
syan

b s
h::"ran l: Fracture afer endodontic Teatment i & ONgoOINg
Be kegaem (1), but concem. Modem dentiatry has seen a tend to-
Woh my Eacure, prcrs. 7OV PTGy ative Featrants. ) enadidon-
P S—— a, remov of 0ol sashure ntreases T
A fracmre risk Bowr b waceptitdny of et 10 Factse that gave Mae to
e aocciaed wih

cndural ezvers (5, 4). The anactated svmoval of dentin (7 %) can impact
beamechanical ropomes of wel (9-14), Incresed copal Sewor auoctand wih
TECS (902000 may bend w incremed sirse o e crown ad reot sarfaces
(10100, wiuch, b mere, sy incteise e sescepabllty of reated soeth o frace
wnder Smctonal loads (4 9), Thow blomechasical dfects 20w sndedrable, bet Sy
may be modersted 8 e hart-term by resersion of endadoatc cauties with Soaded
compuoniic sesda (12,1515,

Conteaciod endodoatic caoties (CECs ), imspiond by concepts of skl mvabe
dentoty (19), emphaie oot stuchre proservation inchedeg pericervical dentte
(7,5), We proviossdy reporind (10) $at CICs, comparnd with TICs, improved fracsene
Sreag® ender 3 Ccontmenn bl I sarescrnd Pasdbelar premsdans and medars e
oot b suoudllary inchon, 10d compromssed ntrumentation oficacy b doed casa of
mandibalr molars but not i promolans sd inchon. Thowe rols, sogposting dae the
mpact of CHCs varied In @flerons wodh apes when saressoned, might not be exanpo
lased %0 pestored madilary moldars i which e morpheion b Gsncly diferest Al
bl svalidle &3 0n fracture streagh of intact susdibolar molans (11), sopoctie
dats oo moliay moban are bcking Therckoos, thin study svmewod $ie knpact of (10
on canal msnamentatnon ooy wnd Momechancd sesporces In madilary modans
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Evaluation of a Simplified Fiber Post Removal System

Nicola Scond, DDS, Emanwuele Bergantin, DDS, Mario Alocisd, DDS, Danviano Pasqualing, DS,

and Elio Berutti, MD, DDS

Abstract
reduction: Ths siudy westguind the infuence of
choical mperience = relation % $e officacy and effec-
Svenest of mmoval of 7 derent Sber posts. Methods:
ot 48 a1 snglerooted leeth wese Deated
endodontically and obturated. Thes, 10m post spaces
weve prepared, and fber potts weee ted Tawnty o
1 OT, Ught-Fous were wand in govp |, and M 12
5 Rom Prosthet Pasts wese wied i ronp 1. A pullont
ol 8 = € per groupl was performeed by usang & unaversal
euting machine % compase bond wwngth. Then, fber
post removal eficacy and oficiency were Sested [ach
PP Wik dvided nta 7 sbgraugs (0 « B accendng
W aperaky experience. In grouwp 1, Fber pots wese
semowed wWith an Jtusonic handplece by wing & 03
S X 19 0 group 2. 2 saw 5004 Profle was wned
% remove B oeotrdl woft polymer macofiber, and
& 92 Largo &l was wsed 10 remeve e Sber post and
hing coment remeants. Post semowsd Bees  wese
mecorded % evabuate offcacy Weght unge war deti-
mined, a0 posz space wallls were araNONd MROLOOp-
cally % eviloste effeciveness. Resulty: Bord shengh
dd rot Slfer ugrlicanty (F » T56%) betwomn post
syseme. Post hoc Tubey tests indicatnd e removal
e Wik ANecwd UgECntly By 0peratr espedence
0w | P« 000) bt ot 0 growp 1. Weight dhange
win aFecind vgniicantly by expetence level n both
Foups. No dffereace In post 1pace wall haractariviics
Wi obeerved between Lo Conchutians The
- Rem post wins easier %0 remave Tan B DT Light-
Pont {) Endod 2011991400 - 1454

Key Words
S0ty POSL Opetann experiende, posT remaval, pullout.
weght change

Foom B Dapartment of Sungical Scmncm, Dl Schanl,
Sniveruty of Tarm, Torne, sy,

Addrest eguests Sor mprnts 10 Or Mcols Scom, Via Maa,
200, %006 Nurn, Raly el addwes sicols oo &
QOUS 1MV - sew bort metter
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revocation of endedontically tvated tevth caa be complex becane of ctemone
low of demtal ractasy (1, 2). detraradicular posts are commonly sed © gaa
sddnend retcnten and sdousic sappuet shes the remuning (orvnd bisee (o 50
ooger peoide it (1), Mend dree Bher pasts are now Considerad 10 be advastagooss
br mpooveg e perbemance of msorstom (4-7) becase el phyecd
properses are dmiler s home of demtin, and they have improsed exietic properties
(4). Severdl dentin bonding techaigues huve abo been deselopad e ensure mudosd
adbesbon of postt yysiemns (). Somse studhes hive cuamined the Ay rivo chaiced ooy
of postendodentc rosorasions wapporsnd by Sher posts (10, 11)

Occadonally, 3 post mat be oomowed 10 allow posssrpicl endodoasc roves-
ment bocame of e dowlopment or svappearsnce of pertapical patholegy (12110
Is soch endodontic retvestment, 3 Bher posi-sepponicd restorstion ey influesce
e Giculy of seaching Be root canal sotems aad spex. Morooser, e improsed
boading of e Sher post o the root canal space muy camse addisondl probloms for
remosal To faclitse post remoal with mistmad o of Jooth wrecsere and root
damage. sy suthors have sdvocsied e spplcation of slesonic vbestion s be
post (14-16). Howowr, soe potential shorcaming of sech slemonic tresteent b
B prodecten of beat. A previoes ssady (17) showed St e appiicason of vbaates
energy for more fan 15 seconds proersed 3 lape sompersare Incrosse # the moot
surface. oven whes Mgher empersores are recordod ot e post surface than & e
root sarface, this tomperstare increme coudd be dasgerons o periodontsl bpmsents
and avealar doow

To laclme Sher post remonal, 3 gl Ser post with 2 solt hlae polymer macre-
Sher doag & bagtedeal sds was recendy moduced (1S Rem Post. Overfiderns,
Ferzars, Raly). The sumafacterer clabms font s Sher post can be remeved seaddly
ad noakrastvly, bat no publnbed sady han evaluated s clalm.

Thas, B parpase of Ouis by 1o Sady wis 0 evaleane e nfiuonce of chmicd
experendce I rdason 1 remeval Sme and dfioctheness by wing 2 dferent Shey o
The nall bypothod v fut dindcal experionce would ot sigedicanthy influosce Bber
post remonal

Specimen Preparatisn

In tond, 4K extracied, latact, humman single-cvotnd Sevth with wieslar root kagfn
ware sebecied for s stady Mer root sertace debriding, the spocimons were woned
190 5% chivesmmne Each looth wins secionad ol the comemooname] junciion, perpes.
Gcular 1o the Joag s of e ol by uning & (Yiadewal dumond rotry Colting ienire-
mnt (lstmex 514, © 150 004, KO- bemghs Indomady, Geancta, Switwrissd).
Specimens weoe lnsnamented eadodontically by wdag 11, 02, aad 05 Paties (Dvess-
Py Madicfer, Ballugues, Sstteriand) snd s S1.52. 81 F1-F5 ProTager Ble soquesce
(Destply Malicfer ) 10 e working leagth o enlarge Bhe spes o stie 40 s 2 009
tper. The working bngth wan oxtablabed sader x 10 magniicason (Poo Magh
Carl Zetw, Oberkochen, Gormany) when the 8p of fhe Sle became vichie ot S apicd
formmen. lergation wis performod with §% NaOC (Nclor 5, Opna, Maged, huds) sher.
sated with (0% EDEN (Tububcless Ogna) by waing 3 1ol sstnge and 25-paage
soodie. Spocimens were sbtursiod with petts peocha by saing 3 DosalPak hest sousce
(a-Priedy, Cicago, 1) and endadonsic sealer (Pulp Canall Sealer TST, Kerr, Orangr,
G Backtiag was performed with Oboura 111 (Asslysc Technologhes, Redmond, 1)
Aber 2 bours, 3 post space was peepared i cach spocimes 1o 3 deph of 10 e boes
e sxtioond serfxce by ming dodcated drils sccondag b Se mamfacturer's

Pubutns of ) Semphtend Pt P ranns mevm W)
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The heat generated on the external root surface during post

space preparation

ENCSAUNDERS & W P SAUNDERS® Deparrment of Comservasre Dentestry, Desval
Schowd, The Univernity. Dandee. and * Department of Comservance Demtntry, Glagos Dental

Hespural and Schowd, Glasgow, UK

Summsars. The beat geserated oo the cxternal
root verface of hemun premolar sccth duning post

SPOCE preparation was mcasured s (aer. The nise in
termperature was recordod at 3 poant & mm froe the
apes ol the nooth weng 3 thermuaoneple sttached 20 2
churt reconder. The temperatuse rise was preatost
when the removal of petta-porcha was combaned
with posa (hanned prepurssnn. Temperaiure rnses
of up 10 31 'C were recoeded . [naeramens that oaly
romened gumta-percha dad med geserate The same
arvenannt of heut.

The rewalts from this stady sugpest that the use
of engmesdriven dnlh o peepare post harnch n
tecth may goscrate somperature rmes that
cause porinadculir tase damage, aad  Cauoen
should b crveromed dunng thor use

Imtrodection

One of the most common methods of rodtorsg
root-filled tocth is by means of 2 post and core.
The posst is comented witham the prepared reot
canal, 2 corc is buikt around and over the post,
and 2 corenal resseranon s placed over the
core. The length of the post may vary, but the
apecal 4 5Smem of root Blling should not be
daturbed to avosd subsoguent leakage and
Gilure of the endodontic therapy (Neagley
199, Zenemer 1980),

A sumber of methods have been sdvocaed
for the remonval of the coronal part of & petta-
percha rooe Alling poor 10 post cromn pecp-
sraton (Mattivon of al. 1982, Madnon &
Zakarunen 1984). The gutta-percha can be
softencd uung 2 hot mstrument, or by chemi-
cal means with chloroform or cucalypous oll,
and then removed mechamecally . Removal can
abo be achieved by mechanical means only,
wing 4 Gaves Ghdden bar, Peoso resmcr of

Corropondonce Dy £ M. Saunders, Diepartment
of Conservative Denawtry, Dustal Schood, The
L siversey, Dundee DD SHN UK

the more recently intreduced GPX' reamer.
With all these salruments, 8o altcmpe was
made 10 prepare the post channcl. Studies
Bave shown that the method by which the rost
Slling i removed prior 1o proparanon of the
post chanmed does noa affect the quality of the
apecal seal (Camp & Todd 1955, Madisen &
Zakarusen 1954, Suchma & Ludingron 1985)

Propesctary  enpinc-drmen  reamen  arc
available that sot osly remose the roct Slling
but abvo prepare the walls of the root canal
These reamers are matchod 1o 2 partcslar post
configuration which may have tapered or par-
alled sades. The preparation of the root canal 10
soept & post involves coting the dentinal
walls precisely so that & marchod post sy be
fered. Although o 1 noe always nocowary to
huve comtact betwoen the post and the roce
canal along its whele kength, 2 close it should
be achioved agecally and coromally (Hamy &
Laegpett 1972) In some cases, thes may bead
10 the removal of conuderable amounts of
dentme

Rotating satruments placed within the root
canal dursg the tharmomochanical compac-
tion of gutta-percha have boen shown 10 Guse
a temperature nise on the evsernal serface of
the root (Hardse 1986). This cam bead 1o histo-
bopwal changes tabmg place within the perss
dontium (Seenders 1985). The gencranon of
best duneg this ebturation techmgue », n
part, due to the frctional bding of the rotat-
mg matrument apamat the walls of the roo
canal. The frctional heat plasticizes the pecta-
percha within the camal Mechanial peep-
aravion for a post will also cause fricesonal
bending of the instrament 1o the canal walls as
destine o cut. Many of the imeruments pro-
vided for post channel preparation are used

Brascder USA lac, Sevansah, Georpia, USA
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DENTAL IMPLANTS

Implant Placement Is More Accurate ()
Using Dynamic Navigation o

Michael & Wiock, DMD, * Robert W Bvvery, INS, | Dol B Cosllvomm, DX, |
ardd AN Shedely |

Purpeset  The purpose of this prospective study wis 1o measure and compare (he acouracy and peech
son of dynamic navigatson with frochand (FID) mplint fixture placemsent. The suthon ypothestood
that the evalustod dynamuc navigetion systess would huve high accuracy and peccsion and would be s
penor 1o FH methods.

Materials and Metheds: The authors designed and implemented 3 peospective cobort soudy and
cnrolicd paticnts who bad snplants placed from Decemsber 2004 through December 2016, The prodictor
varuble was implast placement techasque compuring fally peided (FG) and parially guided (PG) dynamic
savigation with FH placement. The owncome varables were acounscy measurad s devianon from the
virvwal plan, and precision wias representod as the ssandand devianson of the measerements. Analysis of varn
ance (ANOVA) was used 1o compare measurcments. Virtsal snplest placoment wis compared with post.
mplest placement using mesh analysis. Deviatsons from the vietual plan were secondod for cach mmplast
for cach surpeon. FH implam placement wis evalaatod by companing & virtual plan with postoperative
sCats for paticons who Sd not huve the navigation system wsed for ther implant placement. One way
ANOVA was performad to determine within group sad between groups dffcrences to determsine whether
there were sscaningful differences among sergeoes and methods (FG, 1G, sad FH) of placement

Results:  Prospective data from 478 patients involvieg 714 implants were evalmated There were no
domographic dfferences among sungeoss. The sample ste ffored by the number of implancs placed
by each surpeon. Within cach method growp, the only Efference MHONE SURpeons wis angulas Jevisson .
Al surpeons’ data were combined. For FG naviganson, the mean angular deviation wis 297 £ 2007 the
moan gobad plasiorm posithon deviathon was 116 £ 059 mm, and the mean ghobal apscal posithon devia
thon was 129 4 065 mm. For PG navigation, the mean angular deviation was 3 43 & 2 537 the mean global
plaforss position dovistion was 1 31 £ 068 mem, snd the mcan global apical position devation was
1.52 2 078 mem For FH placement, the mcan anguler Seviation wis 650 = 4 217, the macan ghobud plar
form position deviation wis |TH = 077 mes. aad the mean ghobal apical position deviation was
227 £ 102 mm Dafferences in measurements companng FG and PG savigation with FH isdicated signif
scansly hess deviasion from the vietual plan (F < 05) using navigation.

Condusions:  Acowracy and peecision for implant placement were achieved using dynamic navigason
The wae of this sype of method reselts 0 smalier deviations from the plansed placoment companed
with FH appecaches

© 2017 American Assockavion of Ovl and MaaBafacial Swrpeoms
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DENTAL IMPLANTS

J

Static or Dynamic Navigation for Implant
Placement—Choosing the Method of
Guidance

Michael! & Wock, DMD, * and Robert W Emery, INDS|

The purpose of the peosent repart is to contrast and compane 2 methods of dental implam placement. One
method uses compated tomograpyy dasa for compreteraiiod design and computerakded manufactunng so
Fncrate sanc guidos for implant phcement. The second method Is 3 dynamic navigation systom that uses
3 Moreo viskon compuser triasguiation sctup 10 gusde implans placomens A review of the peblahed data
wias performed 10 provide evidencebused maeniad 1o compaee cach method Faally, the indicatons for

cach type of method are discussed

© 2076 American Assockatson of Onal and Mayliofecksd Surgpeons

J Ovd Mavelloinc Surg 74269277, 2016

Clinical Problem

Dental implasts need 90 be placed acounmcly s the
proper depth, angulstion, snd cresud posison. The
tradmond mothods 10 place snplints have ued free
hund or hesiied geidince from Lborsiory Gdescmed
stents. The use of a2 satic, compuled tomogeaply
(CTpencrsted puide stent with 2 coondinatod sywiem
of speciicd dnlling can resull i bess thun 2 s Ccrestal
and spical deviation from the plan and an asgulation o
ror of low than 4. Frockand methods for implant
placemsent result s sigraficantly ssore crmor compured
with navigoon methods  Clhgeneraed static sients
Tave workflow sme and cost consaderations. Dymamik
PAVIgAon uses 3 timeofiocthe method 5o acourately
plce implanes with oquivalent implant placossent or
o The guestion for the cliskcian s whon 50 wne 3 sasic
SYMOM OF 3 AANAMIC Navigaton systom

The conts of wning CTgencrated seatic stonts iInclude
the cont of the softwane and the cost for Bbekcation of
the CTpomentod guide ssemt. The costs for the dy
DAC nEviEAOn system inclode the navigation com
peter system, Ischuding the armays. Recurring costs
nciude the cost of the patieatspecific Chps, although
thut cont is relativedy inexpensive

Why should chniclans conssder stanse of dyname
faVIRALon? Navigathon can resalt in accurne depah

"Friveee Pracuice. Meusric, LA

Thease Pocsce, Wshingos, DD

Confivcr of hmcros Dischossses: D Demery s Ohief Modsod Qoo
of X-Nav Tochaobogion LLEC and, hus oguiny innceos i the company

Addvow comospondonce sd ropeee soguosts 50 Dy Mook 110
Wotonaas Semsorial Bl Same 112 Setsae Lo Y000t e
dtdoch Sodmoda com

269

controd and should decrcase the risk of damage %o
the inferior alveolar norve. Navigation abwo allows for
fuplos or mited fap clevation, resulting in ko post-
opcrative maorbidity to the patient. Navigation with vie
tuad mplane placoment provides acoerate spacing and
angulation of the mplanss companed wigh the use of
frocchand approaches. Virtsal implant plasning and
mavigated placoment Can ensurne appeopeiate implaat
angulation and depeh for esthetic siasions. The we
of virvwal smplast plasning asd subsoguent nuvigation
a0 dlows for prosthetic and surpical collaboration
with peecise planning and accurate orchestration of
the plan o achicve a high level of paticm specific re
sults. However, both stansc and dynamec navigation sys
ternes have Bedtations, as we dscuss.

Static Guides

A satc system uses CTgomerased  composerasdod
dosign and companeraided masulacturiag 10 oeate
stonts, with metal tubes, and 2 sungical svssem thae
wses coordinaied mstrumentation 10 place implants o
g the gekde stont (7 g 1) The lmplans position is depen-
Jent on the stens withour the abdley 10 Change the
anplant possthon (Fig 2). S’ i ths sense s synoomy
mows with a predetcrmined amplant posithon wihows
realtione vuslisason of the mplant pecpantion sile

Bocowed May 24 2008

Accopesd Sepocmber |8 2014
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Accuracy of a novel prototype dynamic
computer-assisted surgery system

Koy word aouacy, computer sded computer guided denmtal implant navigaton, etk
Fuide. HereoiBographa pude

Aberyect
ORections. 1o mplerment and evabistn T 2coutacy o & PANOTERE Oyt (MG N Sasted
wrgery ITAN) syvtem bor implant V repe - err B sotwr ety v heee
commurcial satic CAS syvterms and T wae of an scrylc ment.
Materid and mathods: [ight 0otetomus ware D pared N radopeaue partaly sdertuioun
Mandbbe wed manla typodavn ATy (ore beaw (T siguewton. DiCOM Tl were mpred #to
# prototype dynamic, and there viatic CAS syvtems PoobedClmaian, Semplat, and Coliagrontin)
IpAant PLACTEnt] wart Planvied 13 NepAiEte TN EUITTIAG OERCIOTML BN TEISICTVE Jadel ware
roUNtored. song Wik one Wbor oy made acrpic gude. The eght Vectomim per jaw were
4 W v Yy A e 8 AU A & el WG a0 T reien Wik
repawied for four sddtonel pery. The 50 B jewn « aight hole « Sve peird aviectomie were

Aed Wi el - he W e Theee dhriiam esparanced wih e

wne of the vatic CAS saftwares uned in T wtudly prepaced sach 400 J80 holes « e modelted
[ peated e eope Toviin, resdting = & Sotal of JO0O e

i » &N The fetersl, verticnl, total. and anguier deviatons of the acthuel v

e orgingl catestormin = e masher typodonds ware measred ueng Yiereo opticel recking

camerss. Limawr regresson g gerer s ed 9 PQAionn were waed for
- he e -l At N pasre W agpd el Lo evern Valata s
m.ﬂm
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EMERGING TEC

HNOLOGY IN IMPLANT DENTISTRY

Navigation Surgery for Dental Implants:
Assessment of Accuracy of the Image

Guided Implantology System

Nardy Casap, DMD, MD.* Alow Wexder, DMD,f Nathan Persky, PhD.J Amir Schwedder f and
Josbwa Lustweamn, DMIX

Purpose: The purpose of this study s 10 asscw the accuracy of the navigation provided by the Image
Cunded Enplantology systess (DenX Advancod Dental Systcrms, Mostuy Ora, Iarach), which wan dosigned
0 pubde the surgeon in the placensent of denal mnpdams

Materials and Methads: Scven jaw models moorporating special commic spheres were imagped ty
dental compatertned tomographly. The coondimates of those eeforence coramic markons were calculsed
by the Image Guaded Implntology and companed with thowr actual posision coondinates as ioatifed on
the compated tomography image

Results: The overall mcan spatial nuvigation crmor was 049 = 014 mam. The §asled probabdiey of asy
shagde mcisurcrnent exceoding 075 mm wies less thun 0003, and St exceoding | s was bess than
000

Conclusion: The Image Guikded Implantology systom provides highly accurate navigasion with loss than
0.74 mm crroe, which s accoptabie in dental implantology . The accurate reporting of the cxact postion
of e drilkng bur should misimiae the potential rak of damage to critical anatomic srecteres. The
accurste intraoperative savigatson allows the susgoon o prochely tramdfer the peesargical plan to the

patient.

© 2004 Awerican Assockavion of Oval aad MaxBafiecia Swrpeons
J Oval Mool Sarg 62116119 2004 Suppd 2

Compatortned navigation yywema offor intraope rative
gukdance of the sergical nstruments hased on 2 poe-
surgical plan. This techaology was implemented In
scurosurgery and in crthopodic snd car, sose, and
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throat surgery %o faclitate minknaly lsvashe peoce-
duoes ' In deread implanclogy, this sechnology has
been segpesed %o mininiae posencal rak of damage
w0 crical anatomic sorocteees.

Surghcal savigation systems possess Inacking abfiny
with an accurse imagieg Interface. Opacal sracking
yrema, which ae the most commonly used, utiae
an infrared Camers Sevecton 30 track sungecal mstng-
ments that are equippod with indrarcd lighs emitmens
The position of the surgical probe B8 Conimuously
relaced o the Imaging daea of the pations 10 peovide
Imaging navigation abdity. This s accomplnhed by
the establishment of an acoursse interface betweon
the computerioed somograpdy (CT) data and the a
ual surgical Beld Special reference (Sdecal) markers
are present i the sungical fickd, are readily idennfiabic
on the CT image, and serve 50 establah this essentiad
merface

The mavigaion of this spocialized Image Guided
Iplamodogy (GE DenX Advanced Dental Systems,
Moshuy Ora, Israc) system & based on opocal inpeat
and s designed 10 provide InonRoporastive savigation
in e placement of dental snpdans (Fig 1), The den
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DENTAL IMPLANTS

Computer-Aided Navigation in Dental
Implantology: 7 Years of Clinical
Experience

Rolf Ewers, MD, DMD, PbD,* Kurt Schicko, DSc.t
Michael Truppe, MD.7 Rwdolf Seemann S
Astrid Retchwein, MD, DMD,| Michae! Figl. MS, DSc.¥
and Arme Wagner, MD, DMD»

Purposes  This longoerm stdy gives 2 review over 7 yearns of pesearch, development, and rousine
clinkcal applcation of compuserakded savigation techaology in doatal mplastology. Benefits and diad-
vantages of upto-dase tochaologhos are dacussed

Matericls and Methods: 1 B¢ coune of the curment advancoment, vanows hardware aad softwase
configurstions arc waed. In the intial phase, uiversally applicable savigation softwase & sdapied for
mplarsclogy. Since 2001, 2 special software module for dontal implansology s avalable. Prooperative
plansing s performed on the basis of peosthetic aspects and reguiromenes. B clinkeal routiac use, pationt
and deil positions are intrscporatively cogpisterod by mcans of oplociectronic tracking syvicms, duning
poociimical tovts, cloctromagactic tracken are abo wed

Results: Ba 7 years (1995 10 2002), 5% paticnts with 427 dental snplants were succoadally postioncd
with computeraided navigation sechoology . The mean number of implasts por patient was 6 (misdooum,
I, muniesurs, 11). No complications were observed, the prooperstive plassing could be cxactly realiced
The average expondinere of time for e preparation of & sueghcal iInmervension with savigason decreased
feom 290 3 duys in the indtial phuse 10 one half day o chinbcal poutine use with softwaee that is opemined
for dental implaatology

Conclusions: The use of compuseraided pavigation technology can contribuse 50 conssdorable quality
impeovemant. Preoperative planming s exactly sealined and inoraoporative safety & inorcased, hecause
damage 10 nerves of neighbonng seeth can be avosded
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# ENDODONTICS

Computer-aided dynamic navigation: a novel method for

guided endodontics

Bun San Chong, BOS, MSc, PhD, LDS RCS, FOS RCS, MRD, FHEAManpeeet Dhesl, BDS, MSc, MIDF RCY

Jmmy Makdissi, DOS, MSc, DDR RCR, FDS RCS

Objectives: To inweitigane e novel uwe of computer-aded
BT narvigaton b gusded endodontc . Method and ma-
evials: Derviad Casts weve fabwicated fom sets of estracied
hraman Seeth. A cone beam comguned Somography IKBCT) scan
of sach cast, with & molded thermoplantic sert and & radho-
graphec marker attached, wan obtaned and imponied into the
Phaneing softwane Of & Gy Vi AavIQMIon IORart sugery Tys-
Lo, Siradating implart susgery But b guided endodontics,
the dellng entry point, angle, pathway. and depth of virtusl
Implanes were planned for 29 welected seeth. The radagraphec
arkey wirs replaced with & jrw Lag and mounted 8 2 phannom
head. A Sl tag was amached 30 the dril handgsece. Followng
calibration, guided By $he 1eeoscopic motion tuacking camens
Vi The tagn and kmuges 08 & COmputer mOnkor providing

el time dyramic phus visual intracpenative feechack, the
Pandpiece was abgred acosdingly and endodontc Aoess Crv-
Hy Prepanaton Cavied oot Successhel 100t Ganad locamon was
confemed wing periapecal sadographs and CCT. Results:
Comersases scomi Cavises were schirwed and sl $he expected
canaly were succeufully located In 06 teeth 0« 290 Due to
aching G ultes, onldy 0ne Canal wirk Kacated 0 Two masillary
sevond molars i & manilary Sest molae, only twe Canali were
Tocated and the scoms peepastion for he thind canal wan mi-
agred and off-tanget Conclusions: The resuts of this study
Bervorsiiane the potential of Ut COmguter saded Ay
AN BeChRkogy 1 Gusdied endodontics in Cescal pracsce.
Quintersence It 2079507 56-202 dot 10.1290).9Lo41921)

Ky words: access Craty, (ne Dearm Compndied Komsogr afvy. Syrarme. navpalan. ensdodontss, guated endodontscs

1 Nofcurgeal root Canall Lreatment, The aoess Ciraly should be
propared acconding to acceni sequirements whihit svoiding
unneceiry and destructive tooth Swue semoval’ Acoess
Cavty preparation hat ivolves both the mesial and gl
margnal fdoes Gan redude Cuspdl StNess by up 10 63%
Theselore, especially with the adwert of “mursmally rvaiive
endodonticn™ " access cavithes thould be kept o conservative
25 possible. Innead of the 1adtional endodontc Cavity, con-
SOrRRIVG \COMYSCIed endodontc Crvity and ulralofservalive
“rirga” endodont cavity hive boen promoted. However,
theoe are » number of ciinkcal soenarion that malke the conser-
vative aim challenging. For example. In order 10 try 1o locane
the 4001 Canal system of teeth with calcifed coronal pulp space
o shonosed Canali, Increasing amounts of tooth thsee may
need %0 be removed, compromiiing itructural integety and

rHhing perforaton. In everyday Chracal praciice, oy Srategy ¢
guidance that alliows the peeparation of & minkmal scces cire-
Ey, with decreased sk of Larogenk damage, and preserves
ST innegrity while meeting il the acoess nequirements,
10 e welcomed.

The concept of utiizing some form of guidance syitern has
been an acea of imerest for some time In implant surgery. Coe-
rect postioning is crucial 10 thae implants ase placed at the
desived 20gulition and depth. The inroduction of Cone Doam
computed tomography (ICECT) has tramiformed testment
planning 10 that the ideal implant pouson can be determined
precpecatively. while taking info CONUMITION IMEOrTant uu-
rounding atomcal structures' Consequently, techegues
harve Boen developed s an attermpt 10 rrpeove the accuracy of
Implant wngery by uting gukdance buned on CBCT data.
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CASE REPORT/CLINICAL TECHNIQUES

Guided Endodontic Access in a
Maxillary Molar Using a
Dynamic Navigation System

ABSTRACT

e st of Calcliec] roct Carais & Challenging N encodortc practon. A 63 yeer -0kd man
Wi rofermed 10 e SOMGr R a0 erdocnic Cinic o the Uriversity of Mardand School of
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wctrooges, LLC, Laraciie. PAJ s used, st slowed o e sucomsaiul locston of e
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Outcome of Endodontic Surgery: A Meta-analysis of the
Literature—Part 1: Comparison of Traditional Root-end
Surgery and Endodontic Microsurgery

Frank C Setzer, DMD, PbD, MS, Sweta B. Shab, BDS, DMD, Meetu R Kobli, BDS, DMD,
Bekir Karabucak, DMD, MS, and Syngouk Kim, DS, PhD

Introdectien: The am of Dvs shady was 10 wvesigue
the outcome of oot end sargery. The 1peciic outcome

Al tenn form, and raw S wete ea0ed ndepen
dently by each sewvewer. Qualiiying papers wese o
wged B group TS o grosp TV, Weighted pocied
Scoess e and selathve ik assessment beteeen
TRS and EVS weve Galodaned. A comparison between
the groups wint made by wing  random efects model.
Reruity: atde were ientfed and ob-
taned for fndd acalyun. o total, 27 wiudien gualifed
012 %00 TRS Jn = S25] andd § Sor ENIS [ = 6990 acoeding
0 the ndusen and exdhsien oieda. Weghied posied
socteis mes calodated o eiaced tew data
howed S7% powtvs outcome for TRS [15% confidence
meeval, 3550 6308 and BN Sor EMS (5% cond-
dence mterval, SERR-0O MG Ths Gference win
atatically sgwiicant (F < 0005). The relative rik retio

Dronwnd Tt e probabity of secress for BVS wars | 5B tmes e probabiiny of sacoess
for TS Conchuslons: The ue of morosengicsl Inchigues & superer i achiewing
prodiciably high scomn e for rootend wagery when comparnd wih Sadtonal
chagues (/ Indod JO0Z 361 757-17%8)

Koy Words
Amaigar, spaoecionrry. endodont mecxrsargery. BN, mets- arainia, NTA, auiome,
root-end uageny. secoms, Sperf A syrtemanic review

adodontc serpery & 3 dental procodere i et apecal pertodontits in coves et &d
Bead sher soovangical retreatment o, I cortaln Entaaon, prisay soot canal
Sherapy (1). This might inchade wtuatons with penistont or refiraciory intracanal inflec-
Bon aler ropenie Changes 10 Bhe origindl ol snasoney (1) o microonpnisn n
prodenty of e constnomion (1) and Be apical foramen (4). Ofher remsons might
b found bn extearadiode mfocson, sech o bactertd plague on e spical soot surface
(5) or Sacsoria within e levion el (6-9)

Few deosdd wechoigees dae boen subrsaatially wwedormed @ bas endodonsc
sarpery. Vaross wechebques were sugpesied o malie e procedere casber 1 execuie,
sader for e patient, sad mere prodictable (30). For mamy years, fhe state of e =t v
the radtonsl appeaach with serpical bun 2nd amalipen ke root-oad Bleg (11-15).
Modern tchaigues incorporae S s of dirsonic Sps and mone Mocompasble
Meg mmeriahs soch & mdermodise resorsive materiad (IRM), SeperfBr, and
mneryl riedde sgrepse (MTA) (14). Endodontc sucsasarpery (EMS) & e mest
sevend siep i e cvolution of periradiouler surgery, pplying oot caly moders olirs.
sonic porparstion and Sling materts but sho Incerporating micrassrpcal inatre-
ments, hgh power magndcasos ad Beminases (15)

Akbough many stades have boen published Bt advoce Be wse of modem
sppreacho, e eadtonal echaigues ase sl widehy mad in e ord srgery aad
mecliohosd wagery comesanty. 30d B¢ secona raos of modern lechaigues are
debated (16, 17). In 200K 2 serwy Som de Netherknds noporied de we of
g by oenl sungoons as 8 rootend Slhag maerial o1 355, seonad only w0 IRM
(55, MITA was cndy wsed i 265, shbough § wis secommended o e o deocon.
patible sootend Sy musterial svmlable %0 due (15, 19). Sewersl soviews and
meta-anabnes weoe peblinbed oo e cutcome of mdodonsc sanpery, bat they alied
= ienaly comulatve saconss rases for flerent sechaigues (10, 14, 200 One recest
mets anabass addsesned e ouacome of endodoasc anprny wES Wiraonk reet end
preparation snd modern Slkag mstertals, bt # & pet dearly dotinputsd betwora
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Reliability of Implant Placement With
Stereolithographic Surgical Guides
Generated From Com Xuted Tomography:
Clinical Data From 94 Implants
Ahmet Ersan Ersoy,* liser Turkyiimaz,' Oguz Ozan,' and Edwin A. McGlumphy'

Background: Dertal implant placement requires precise
with regaed to anatomic limations and restorative
goals. The aim of this study was 10 evaluate the match between
e poaltions and axes of the plasned and placed rplants us-
ing stereclithogeephic (SLA) susgical guides.
Methods: Nisety four implasts were placed using SLA
wuegical gudes generated from coerguted tomography (CT)
between 2005 and 2006. Radiogrephic

three-dimeraional
CT images, each implact was virtually placed cn the CT imn-
ages. SLA surgical guides, fabricated using an SLA machine
m.ummmwwmm

eﬂwﬁmmmdnlnﬂnlungudlhoplmm
placed implants, and the locations and axes were compared.

Results: Compared 10 the planned imglants, the placed .
plants showed anguler deviation of 4.9 £ 236", whereas the
mean lincar deviation was 1.22 £ 0.85 mm a1t the implant
neck and 1.51 £ 1 mm at the implant apex. Compared 10 the
implant planning. the angular deviation and linear deviation
at the neck and apex of the placed maxilary implants were
531°2036%, 1.04 £ 0.56 mm, and 1.57 2 0.97 mren, respec-
tively, whereas fgures for placed mandidular
implasts were 444" £ 031°, 1.42 £ 1.05 mm, and 1.44 =
1.03 mum, respectively.

Conclusion: SLA surgical guides using CT data may be re.
Nabie in irplant placement and make Sapless implant place.
ment possidle. J Perfodoniol 2008, 79, 1335 1345

KEY WORDS

Computed tomography; dental implasts.
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ompared to conventional flap

suegery, Bapless implamt place.

ment, which is & less time.con-
suming, moce esthetic, and less invasive
technique to restore any type of edentu-
lism, has become increasingly popu-
lar.! * Axhough flapless implant surgery
has numerous advantages. Including
preservation of soft tissue architecture
and hard tissge volume at the reglon,

Some of these Inchade the surgecn's in-
abilty 10 visualize anatomic landmarks
and vital structures, the increased risk for
malposed angle or depth of Implant place-
ment, and a decreased abiity %0 contour
ossecus topography when needed 10 fa-
clzate restorative procedures.

To elminate the drawbacks men-
tioned above and Improve the cutcome
of fapless krplant surgery, moce ad-
vanced diagnostic imaging (Le., com-
puted tomography [CT]), has been
suggested for presurgical planning of
the implants.'# % CT imaging allows the
surgeon 10 visualae cross-sectional, ax-
lal. and panoramic views of the patient’s
Jows for more accurate planning of Im-
plact placement, When uaing radicpaque
material, it Is posaible to visuslize soft
and haed thasue dmensicns on the CT im-
ages in reletion to the surgical guide.”
This presurgical CT image s often used
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Factors influencing transfer accuracy
of cone beam CT-derived template-
based implant placement

Koy wasds. (OvEter sded mplant plarnurg cone beam computed tomograghy, destal
o, des ing facian, gl serplate

Abstract

Ohjeiives The aim of the prasent verbgutnn win the anahns of e Laidirs presemptively
fecting e scouracy outrome of cone beam et 2 oty SOBCT)-& d laborstory-
based wrgics gudm for mplant placerert in partally edentuiown petent

Materiads and mathads I 52 pamally sdemidous patints & total of Y1 mplants ware placed
foliowing CICT deyr with the add of leborstory febrcated. 100 borre Sempietes. Based on
et e Aion TGt Faaiar e wets S0ne 50 Calodate Wnesr and anguler devatons
b wirtually planved and placed implants. The imgiant Wies wers iatifed accondng %0 four
factans Tt presamably way i, he e O type o o (muniliaimandiie), (0
Wind of Servgiate [arghe- 100 QupAntermupted dertal s ortened derts v educed resdue’
dertiion), (8] wargics Sechvigue (Maplewiopen fagl, (vl rumder of deewe-guided ste preperstion
Vot (Tully gunded pl Treetard pl Mreehurd fral Gring) The dots were aralpind
mmdmuum—

Resdte: The turafer scouacy of aiter level apes el and sngiunon win sl for masis

A0S mandbie st wal s Sor Maphen and cpen Tap spproach. The Si¥ersnces were wmal in
e iude and reachad no o anly & borderine Vetatial sgnfance. Al mplard s I the
reduced reskdusl dention group, the SRCTERENCET WITE MoNe pronounced Than In the sngle-
Wt gap gring, wharemn r6 s et Gtaresies (ndd be determsed between free endeg

- 4
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Laes o~ T rless ghied Sentad

arth. implant glacement through the puide slowed & more scourste implemertaton of the virtue!
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Condunban. CICT Qerved @or winy Dased Lagecal temgl

sl el a "te

S ant plae

CarvaBaus manla o wrll s Maphen proced e aee Ceegrorsarg e rarsler mowt ey The
PoamSer and ety Bution of 1he Mmanrg WOt 3t wel T rumter 3 Beeve guded molant wte
Prepac st egn #meind (ha estenl of Grvaton hal (a5 be aharved = parl @l edent v

laurm dnven  wrplant plaseerg and
ol e
-ud-m-i&tmm
ressoration. To achieve & wepea strecoare-on-
d mplase p ypes of
mmmmw.‘“
i implare dcatisery. Inscrison of urnplaos by
the ad of [CRCT derved warpcal somplanes
enadlien climiiians o addives S

wirh corrosponding shoeves choscly matched
hlhln-l-dm.\lh“uuﬂ“
With sech & comyp

wm—'mﬂmd
CITet, En Emportant sk @ e guostion of
prsadie deviatims betwern the poeoperative
plan sad the powtoperative wnplant bocation.
Scveral sucks wese sccontly publishod on

for the most opumal position pesor %0 the

wangery and the peasthetic work.
Templae paded implast wangery rogaises
seversd p p., e wilh b
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concbeam computed somogrphy  [CBCT)
with e wmplone & position,

B et
Chm Omad bwgs Bas 30 2000 406 <1
o U0 11EAA D00 N0 2001 00N o

© 2000 boha Wiy A Some AN

Mu.—n‘nﬂ-n“-‘o‘-
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petdod wrplet watgery comoepts (Van Stoem-
beonghe ox al 2000, Sarmene ot & 2000, Van
Asache ox al 2007, Lrsoy ot ol 2008, Kak A
Cabelie 2008, Bugpen o0 ol 2008, Vesorurs
wen ot sl 2008, Behocke ox al 2008, Morwitz
ot ol 2000, Jung ot al 2009, Ouan ct ol 2009,
Schacider enal 2000, Valense o il 2009,
Drhacse ot ol 2000, Petsersaon ot ol 2000, Viak
etal 1) Two dferent tochaiques hawe
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Evaluation of the difference in accuracy between implant placement
by virtual planning data and surgical guide templates versus the
conventional free-hand method — a combined in vivo — in vitro
technique using cone-beam CT (Part II)

Ham-Joachens NICKENIG, DMD, Dr. med. dent, Manfood WICHMANN, D, DMD, Dr. med. dent.,
HAMEL, DMD, De. mod dent, Karl Andreas SCHLEGEL, D, MD, DMD, Dy, med. Dr. med. dert.,
Swepbun EITNER. PAD. DMD. Dy, ssed. dent.

Ovepartment of Prosthodontics University Maspesal Erlangen (Mead: Masfred Wichmann, PAD, DMO, Dr. med. dent),
Glackar 1], G RI0OSE Erlangen. Germany

¥

patient radlation expesure. © 2009 Eurepean Aweciation for Cranio-Madlle Faclal Sergery
Keywords: dental implantation, mage procewdag, computer-aadited, three-dumendenal, patient carv plasniag

INTRODUCTION Mont curvently pabiished stndes have evalumed e
acurxcy of compuser-asded wargical sywvemu. Ouly
of compuner-aaded wangical wywiemm for deatal 2 Sow conuider the cliakcal efoctivencm of thow
immplart bed prepasstion sad rrplast placement sovelts s compurison with the conventional froe-hand method. It
in an gveeage prociion within | mes of implant posstion  han bees reporiad that the scouracy of froe-hand saplan-
& of devistion for implnt incination  LaSon b wafficiont for most clinical stsatioon (Srigf et al,
(Bevimo ot al, D000 Serment ot al, 20N Schoesder 20051 it & also sepomed Dl computer anded surgical
of ol 2004 Widmann of ol NOS, Vs Assche et ol systomn soduce the ik of damagpe 1o adjacent sirachures
Lrzoy o al, 2008), Recontly publeded i vitse  (Fornie ot 3, 2000; Sacwdi and Secall, 2008). Accurate
and I vivo wadus Indicate no sugndcws Sffeences be- pressegcal pleaing sl pormein implinsestaion of re-
MNMW“;"’WD sorative posls (Laf et al, 2006 Nickenie wnd Finer,
L Addtiosally, 2007 Katiowdls ot ol 2008).
there s no wgnficant &fforence i accuscy betwoen the The porpose of this stady was to asous the diflerence
we of serpical sernplates or intrsoperative navigaton us i sourscy betwoen implaet placemsent affer virtual
ing optcal racking (Reppin ot al . 2008). plassing wsing coscbosrn CT data and serpical puide
Procoion and scowxcy of competer bmod or ~wap-  lemplaies verwn e conventional froe-hand method.
pomed implant placensent s valuable only if s et The applind metad of evaduating plaed  annd
transfer b0 the intrnonnd anatonnry i possible. The wse of  achieved implant posithon, with clmination of postoper
vargical templates soquires good istrasoperative sabdity  ative radiation exposss, was descrbod by Nicdemig and
of e geide. Pived meraoral refonce pounts can effoc- Ry (whendasion part ). & was hypotiosined that dn
mprove proceion i cases of sndliteral bone-sap-  mew evalusion wolakger peovided rewdits wesile %
=d Giacome  those provided by compermon of pre- and postopesative
ot al, 2008, Mol ct al, 2007, CT imagne, Le. confrrning & hugh nte of peecision for
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Correlation Between Bone Density and
Angular Deviation of Implants Placed Using
CT-Generated Surgical Guides

Oguz Ozan, DDS, PAD,* Kaan Ovhan, DDS, PAD,t and llser Turkyilmaz, DDS, PRI

Bachgreand: The mm of ths sudy win to ovaduste (e cormelaton
Betwoce the domsety of booe where implants wore placod mnd e
angelar Seviansons dat ocoumed detwees Bw vitaally plareed aed
aonaly placad emplasts wung ? Affrens asrd choy pde wigoal

Favder

Methadn: The shady popudatun cometod of $4 pasents who
coved 216 mplets. Computod womograplyy machine was wsed for
pooperaive evahason of B javbose for mplat Oerapy s well
o Gesonminaton of O hone devsty videes (FHossndield wins [HLT)
of e wplation she. AN implant sockons ware praparnd wsng 1
dfferert typor of sercolzhogmpb sempeal pade.  Namoty Sour
gty wore imstallod weng e smpoal pades (Stowicad Beyoed,
Ay-Dosigr. Kon-gop, ODTUL Ankan, Terey ) n the mouth, whorsas
122 inplants woss placed afr O gl pubdes (Saomtcad Classe.
Kosgep, OOTLY) were remsed.

Resadts: The momn bone demsetios of manlls and mandidle wore
SS108 (SDL 229.45) HU snd #9063 (SD, 361 85) MU, respectavely
The mean angular Sevianons Dotwecs plannod and placed implants
wuing Seontcad Clasc and Swetcad Noyoad wrgical pados were
S22 (SD, 1 96) degroes and 171 (S 1 14) deproes, respedtively
Highty mepatrve correlaton win found Sefwoen the bone devnety of
the placed implant wtes 3ad sngular doviations = the group = whomn
mplasts were imatallod wrh fochand

Conclusions: The lower bose density vabues hanve sosiied in B
romer angelar deviations s the growp, s whom the implanes were
placed affer the warpeal pusdes were removed. This devaston maght
Bave boon derved foe the frochand placoment of e mmplants and
e poor gualiny of the bose.

Koy Woards: bnplants, bors devty, compunaraed tomograply,
erguad peadi, Houndeld e
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The wudy wan poosenod s B soventh Asss Congooms of Ond
Muullofacial Radology, whech was Ml i Nams, Jpan, sd
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of edonnubous patent 13 B¢ last docade. The muccowmdd cutcome
of glant camneniig e enolves o peine-
duso-Sependiont varaics. The qualey of $5¢ booe and B¢ type of
surpiond procodure are of primary facsors for bong b survrval of
Sovead mplants. '

Vanoes clamficancs mothods were mtrodecod for $e oval-
wation of bose qualty as B mechanical Debavior of the bone s »
crucial factor for smcoitegration.’ * Lekbolm and Zant' clasiiod
bone density whe 4 Dpes Mool on the smount of corticel verses
cancelions dons s 2 -d.uhubpn-d-\dcu
pereeave Sebsogeently, Mach,” hased on the totle
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Prognostic Factors of Clinical Outcomes in Endodontic
Microsurgery: A Prospective Study

uawm.nm.mm'mo;mxm.nmm’wmmmmm’
Baekil Kim, DS, MSD, PhD,” and Eutseong Kim, DDS, MSD,

Abstract
Infrodection: Tha prospective 1tady examined e po-
tental prognostic factons of endodontc microusgery
ad campared the prodhcions of an aled endodontic
en e P of DO skt eraidons eaon
od i endodontcperiodontal ewon. Methodx: Data
ware collecied bom B Micowcope Center of Se
Depariment of Consarvative Dentistry at the Densal (ol
fee of Yorse Universiny. Senud. Covea, Detwees NManh
2007 and Manch 2011, A total number of S84 Seeth were
nchuded, and ol devcal procedenes were periormed by
2 Sngle apermnor E 00 The evalation wiss perioemed
* least | e atey sergery For satencl analyss of
the preduponing lacion, e dh-squane el and logatic
regression were performed. Resudts: OF the S84 cnn
weated 431 canes came for recall abwr 3 pesad of ot
st 17 mandhe. Sex Oemalel. 000 pattion (avesard,
wOh Ty (masilal and lesion Typee (sodatend endiodonts
fevon) were found 12 have & postee ofiect oo sarpcal
outrome. With seganch %0 olted ndodontic levom,
e 9ot position (anteriod, A type Imanilal, and
e o 0O e phaned rowe. Lhon bradge.
ard removeble partel devtare dxsrmen() were fourd 1o
e pure ponitve predicion. Conchatloas: In endodontic
maToragery, & s lhaly that preopecative Lacton, pari -
iy e 2000 posiion and aech ape, hawe 3 gresnm
nfatnce on B healng outcome Bus intre: and pesl:
opetative lackors. ) Ended JO01 3% 1491-1490)

Endodontic mecrosungery, healng oulcame, progresic
facion, prospecive diencal shady, 1ooth position

ehove the advent of sarpoal operming micrescopes, Bhe sacoess roes of wadisonsd
endodestic surpeey rmged Bam 43% 0 TSN (1), which s lower han these of

comes i the 90 socore rxte ramge (1, ).
Soverd sadion have reporiod oo the progaostic Bk for spacal serpery, which

facsors inchade e placement of root-end Sllng, B¢ rootcnd preparsion methods,
e root-end Bling suterul, s e opession’s shdl. The postoperatve Bctons inchade
O apbcal snd coronal weal (48}

In e pant docade, many sadhes have rponied oo B chinkcdl osscomes of end-
odonte microsangery (15, 000 Wewever, here e aads 3 fow repors relsed 1 e
progaosc facioes of endodontic micromegesy. Voa Ars ctal (10) ovdasted the e
eace of vartows poodicion on bealng setvome | yer sher endodontic sicrosagery
wih 194 towth (1), Using boghetic e poln = lnid camination (F « 04)
win e aad predicue reaching o anedher sady by von Arxetal (11) thae
secned Be Ssew coicome aad 15 prodoen B 3 cobort e which Be | year
outcome was reposiod, 1 sigaiicant oulcome prodione were ead 3 et doad
bose lowl 2 =5 mm wres > 5 mm frem B crmentornand ecion (TRI% w
SLO%, P < O2) ad peotend Sling with ProRoot MTA (Destply, Teba, 0K) verss
Saper EBA (Hasry | Bosworh, Sholte, 1) (86.4% s 675% F < 004,

I8 cur peeviouws rarospoctve siady (111, the potentid progsestic facioes for end
odoatc sucsasarpery were sex. (female), oolh position (mterser), keskon type (0
bted mdodontc lewion) aad rootend Sleg material (ProRoot MIA and Seper
EBA), When periodontally lovabed bedons were enchaded, a0 bolated endadonnic
leston might rodece e effecss of muy vartables. The oolh posiien (awerior) wis
found 10 be 3 pere peedicir of = endodontc leden alfecing e dinicl suncome.
Mowever, progrossic factons have bomn rasvly svported Sor eadadontic micrassrpeny.
and more rosearch s oeded. This procpectve iy camiand B posensal progaosc
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Comparison of Mineral Trioxide Aggregate and

Crvma Mk

iRoot BP Plus Root Repair Material as Root-end
Filling Materials in Endodontic Microsurgery:
A Prospective Randomized Controlled Study

Wt Zhow, DS, Qingbua Ziveng, DDS, PHD, Xuelian Tarn, DS, Dongzbe Song, DDS,
Lan Zbang, DDS, PHD, and Dingming Huang, DDS, PbD

soot Wlleg P < 05), ot noe 1P < 05, and sie of
B leion (F < 05) Conchusions: These seslts sog-
ot Dt BPRAM s compacable Wiy MTA i chescal
ovcome whes wed 2 motend fllng manerals In
endodontc mecxmargery. U Endod 20174316

Key Words
endodontic micmargery. Root 5P Pl Root Repar Material, sinensl trceide agyre:
e, randomised diecal bl sootend Sllng material, succrss sate
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“'.. ';-'l Eradadinde weispmrgory & o tve V) grenerve
apeal frradeenas sten oot wih post-twetrent apcsl perodontta
peeserpxal resewst fab Owr study evahuated e cinical outoome of end-
[ p—— M Vw0 Gy WO Vol G e
20 wans, wpbcl sarpery V] an retrograde Me) ralere N P b
b.“ wurked jche.

charges a0d ovobwed 20

ad NTA restorssions has been reponed %0 have 3 poad sacoes rase e, 9W%) (1)
However, MTA sbse has some drawbacks, Inchadng 3 long sesing Sme. Ngh materiad
oo, Jow sanbout resbitance, snd diicely i handiag (5.

Soot B M Koot Repaie Matertald (58 50 Issovatse BoCeramix lac, Vaose-
ver, IC, Camada), 3 ape of Soceramic materiald, has recendy boen Imsrodeced o cle-
ol appiomion % addres Bhese buaes. It has been Indicated for wse I root-ond Mg
o well 25 oot repasation. 5PN b 3 seady -1 ese promiund Seoceramic pasie with 3
calchan dlicae compoion (e, calchas slicain, decontem oxide, bt pend-
onde. Cabchan phasphate mascbasic, and Bller agrmax) 1t srguioes the porsence of wa-
v 30 set and Darden, and & requires & minkmam of 1 Bours %0 ux soosding » e
mansdactarer & does ot shrink during seming and has excellent physical properies.
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Digitally planned root end surgery with static guide
and custom trephine burs: A case report

Mirk Antal’ © | Eszter Nagy' | LajosSanyé® | Gibor Braunitzer® ©
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1 | INTRODUCTION

Abstract

IrOAXTION: AQRCOeCIOnTy is a0 endodontic srgcal Interventon that reguires high
precision The competer-ansisted statc guided appeoach has proven o increase the
precison of dental implantation in 3 significant manner, The authors sought to trans-
for this precision to roct-end resection with e use of cutom designed trephine
burs manetactured specifically for use In targeted endodontic microwrgery.
Methoda: A wt of custom bone trephines were desigred and mancfactured, Shen
their Sigital models were intagratod o an slready exiiting implart surpical plarning
softmive, in coopention with Bhe soltmire developer. Apicoeciomy wirk performed
2 actual Cirse with the help of the new system.

Resules: It has become possible 10 plan 100t end removad in e virtuad space and 10
manufactne 3D printed static sungical guides 10 help the esecution of the surpery. A
pathent with persistent periagical lesion wan swccesstully treated withowt compiica-
tion. The 6-month follow-up found uneventdd healing.

Conchuslon: The presented yyitem i 3 step toward 3 standardioed dgital vyitem and
ok flow dedcated 15 guded endodontC YrgeTy.

KEYwoRDs
30 privting, apacoeciomy tangeted endodontic MCITLTPIny MK urgcal uide

CBCT) rape. Wivile » CBCT image moams comsidensbie help, it b
ey IO 1O Setermine The euact endry posnt on T srtacs of the

Apicoeciomy h & routine endodontic surgical intervention, the s of
WA B 0 ey e & B00Eh T privnary Nk a8 ereiodien-
o oo thae Se sencived by portional endodortic be-|
ostmert. 1 s widely scoepted Tt 3 rwn of the soot 5o s 1o be
removed 50 eleinane PO of the caifications and bteral carain ™
o which cme the o of L] o 0 opten e,
Wt ut s preriormmad pevpendiodanty B0 T A008 auis. Agscal a0 Cone-
nal deviations can Both lead 1o suboptimad resuits, compiicationn, and
Arther seiwmserie Proche Lrgrtng. Pevebire, s (rucisd The (ormves-
Sonal spproach to sech endodontic cases Unes Sl and mlles ontirly

Bone without further sdh, and navigation within the bore presup
S0t a0 enielend Aty M Varaler & erdd e 00 T M
patiort A perenal drawbock of ts approach, Twn. h at
e oudvomme b gy operstor Seperdont. Complcations and unde-
wratie outcomws Inchude meaing or wmply perfonting the apes
d'or damaging resrty sratormcsl structures. Minkenad rvasivenen
5 sty porant the wwaller the Osteotomy, the Ly the
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The Influence of Bone Tissue Deficiency on the Outcome
of Endodontic Microsurgery: A Prospective Study

Mingu Song, DDS, MSD, PbD,
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HyeonCheol Kim, DDS, MSD, PhD,” and Euiseong Kim, DDS, MSD,
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Basic Research—Technology

Accuracy

of 3-dimensional-printed Endodontic
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Surgical Guide: A Human Cadaver Study
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Case Report/Clinical Techniques

Targeted Endodontic Microsurgery: A Novel

® e

proach to Anatomically Cha Ierciglng Scenarios

Using 3-dimensional-printed Gui

s and

Trephine Burs—A Report of 3 Cases

C Michelle Glacomino, IS, farom J. Ray, DDS, and James A. Wealleans, DMD

Astnct

Indodontc  micouagery  [INS)  technigues  Aawe
Poreied sutteis 1ies ower Baditional approaches.
Despite surpeal advencrs, atomcally challengng
somranion can peechade EMS In oot caes. The am
of B article win 15 Inooduce tegeted EMS, which
wer 3 dmersioral prated sagdl gudel 3050
and bephine burs 12 adveve sagle sinp culesionyy,
otend meecion, and Bapey 0 comples ces.
uﬁd!momﬂcnﬁnm-

omy e, angulation, and depth o preparation wese
Sefred precpe Vel 15 ved WTRIVE WAt
strachures. The 3050 wis inseried ot Bhe Lrget site 1
achieve preciie culectoeny and 1oot-end resecion dur
g sagery. A hollow Swphine motated witha Be
G pon praduced snglesap 5oy, 1eatend
seion, ad biopsy Rostend preparaton i S
were actomplnbed, and Suces were satured in place.
Targeted EMS potetiated sucomadd sngcsl bratment
3 atamically dallengng somarios (1) 2 palnal
Proach 10 e pabaral roat of & manillary second Mok
(2 & lacal approach 1 & fused datofacial paletel roct of
& maxilary frt molar, and (1) 2 mandbudar second pre-
moly o dose prasiesty 9 e mewdl fomen,
Toephne Durs guided by 30665 prodvce eficen S
geind oviectomes with & predictable e, angulation,
and depth of preparstion. Apcal wagery In challengng
R Gases Sech a5 e palatl 100 of the manilary
setond moly, hosed molir oo, and oot ends n
Wprearaton Y the mertal resve e porisdie wih T
geind IMS ) Indod IRSEETI-47H

Key Weets
Idmercional prmting apial surgery,  endodontic
micouagery. palatal 108, wegcal guide. Svphine vieet

s
()

bave wraddy acurssiend Targernc FMS & Usefs Aor SAZBANTY MO W0k 80S

over the pant 0 wears re- TGN W) G g (T Of GepT v
y oler, and anguation of catectarry and soot-end

sdung i ® widogread

we, ’£ oy, resecton & necensary

aad mproed ouscoese

(1), Noosurgicd moot canal srestment and NS prosade viable options for desling
wilh ieveversible pulpits, pelp secrmts, and specel pestodontitts bs 3 oty of ce
(21 EMS achueves dosiraie cotoomes throagh mbusced wealintes, sugndicsion
aad Bemimaton; microsngicd Intruments. slrasosk: root end preparstons. asd tw
we of Mocsmpanble masertals (1) For EMS, 2 5% incoease i woighand, pocled sac-

commpaed

toe of canal morpbology, perodostal Sgamens 30d bose Derration, ot Fesampon,
aad appoecision of serssanding sasomic sructanes (4, 51 CICT Digal Imaging and
Commanications in Modiome (DICON) Bhes comenad i sercalihograpby fles hse
boen wed i e producton of srpicd pades (A0S0 for
tmplant placemsent (5. 7). A bestod sumsber of artcies docament the applcation of
S&menviondd (3D) printing s endodeatcs e we o pressrpiod planning models,
endodontic acoess pudes. srghcal soft Sesne reracion, and lncalnmion of B ostet

oewy perforation sie (5-11). The peechine 3ad wefdac aberest n
desgned $I8Gs ba yet 1o be fully devdoped aad mplomested b NS

Trephion S Nave been wned bor O revmovid of Salled implants i maogrreoes hone
£l harvesting Dut hane ok previossdy heen desorbed i EMES (15150 The seoond and
ard suthors dowddoped 3 tocheigee (turpetod EMS) dhat combines CBCY snd competer.
2dind doigrs/computer - aidod maredacharing o pracrae D8 for o v bephses. Tar-
pried EMS prvadies 3 snghe S ondevbonm 1ok ond Nesevion, and Seopa it 3 detend
potenten she, mpibaon, Gep and Sameter. Provious reports huve wad 505G w
locate 3= deal booe podorstion wie, St noee ke wod Bvphine bon withis 3 got
defioe i parzmeers of srotorsy 3d root-end sowcten (11 160,

Targeted ENS Technigue Overview
An S0 x 50 s presperstive CRCT somn was requioed (3D Acosbeme 179 )
Marka USA, lac, Irvine, CA) 20d 3 polyvisyl sdacane (IVS) impeeaion (Aguad Litex
Denply Caudh, Mllord, DE) war made 2ad posred To evercome resiorasos-

Fram Pw As Fors Posgadeate Dental el Undommed Srvcm Unsenty of Do Meslh Soence Pt sty Dentad Colege lont Rass S Maoro- Laculend
Toum

for sgram 10 Dn ¢ Mchele Gaconna, Depariment of Eadodonscy, As Force Pouagraduuns Dental S0ool, Jont Rass San Avtomo-Lackiand, 2110

ety
Peppernll 52, TX P [-oad adbwan Vichele Satn ' Migmad com

Q0US-ITUNS - ww Sunt manse

Ptiuied by Dhaver inc. oo bebalf of Amedican Assaceton of Indodontat

Mg ol oM TG oen 20N 212000

SR Ve WA, Namber &, Aged DS

80



81



