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Magda Wojtkiewicz

Managing Editor

_Welcome to this year’s first issue of CAD/CAM magazine! The year 2015 was very
successful for us and I would like to thank our readers, authors, guest editors and supporting
companies for their involvement and collaboration.

With increased media coverage on smile makeovers and dental cosmetic treatment,
 clinicians are often faced with the need to follow and combine CAD/CAM technology, 
smile design and implant restorations in their daily practice. 

High-end procedures demand perfection, and perfection in dental restorations cannot be
achieved without unstinted dedication, commitment and passion. For success in this field,
one should try to keep abreast with the newest trends and continue to enhance knowledge
of treatment options, in terms of principles, procedures, materials, and the latest techniques.

In this issue of the CAD/CAM magazine, you will find well-documented articles on
 diagnosis and treatment planning for implant dentistry, guided implant surgery, smile 
design software and CAD/CAM-supported aesthetic restorations, as well as new product
infor mation and events previews. 

Dr Anthony Ramirez describes his experience with 3-D imaging, and Dr Christian Mertens
explains principles of backward planning and digital workflow using SIMPLANT. Aki Lindén, 
a dental technician from Finland, presents an example of utilising smile design software 
and CAD/CAM for creating a mock-up and final restorations, and, in a very convincing
 interview, Matthew Roberts encourages dentists and dental technicians to explore the  
digital environment. 

I hope you will enjoy reading our first issue of 2016!

Yours faithfully, 

Magda Wojtkiewicz
Managing Editor

Dear Reader,
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_3-D digital dentistry 
and the complete picture

We can’t treat what we can’t see. A widely used
axiom in the dental imaging industry has served me
well for years. Any treatment plan devised must be
preceded by a proper diagnosis and 3-D imaging is
the foundation for that diagnosis. The following ex-
amples I put forth will illustrate how important

cone beam computed tomography (CBCT) is for the
premier digital dental practice. 

The knowledge one obtains from a CBCT data 
set is invaluable when constructing a proper 
treatment plan. My experience has been that very 
often a periapical X-ray does not reveal a complete
picture of the patient’s anatomy, and many times  
vital information can go overlooked and result in
an incorrect diagnosis. A fundamental component
of my complete dental examination is to utilize 
the advanced technology of CBCT to enhance my
diagnostic ability and become familiar with the
complete picture. I will review clinical findings, pe-
riodontal charting and a full volume of CBCT data
and use my clinical and professional judgment to
evaluate and formulate a customised treatment
approach to solve or correct the dental problems
each patient presents. Unless the patient declines
a complete examination or an emergency exists
(which requires immediate attention), my experi-
ence is that it is optimal to first provide a thorough
diagnosis. 

I marry multiple digital dental technologies—
Schick 33 X-rays, Canon 6D digital camera,
GALILEOS CBCT 3-D imaging and CEREC CAD/
CAM—to provide a global view of the disease
process and understand the maxillofacial ana-
tomy and dentition associated with each patient’s
con ditions. 

I have incorporated the concept of Co-Diag -
nosis, fostering a clinical environment where my
patients become part of their own dental care. 
The patient is responsible for their problems and
we are responsible for the diagnosis and removal
of disease, replacement of missing teeth, and
management of their new teeth or dentition. 
I obtain a quick, comprehensive scan of the entire
oral and maxillofacial region which I will review to
customise their diagnosis and virtual treatment
plan during their initial visit. Although caries as 

The 3-D difference:
CBCT  diagnostics to enhance
treatment—Part 1
Author_ Dr Anthony Ramirez, USA
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a whole have decreased in some segments of 
the population, my patient population exhibit
 extensive dental and periodontal breakdown
 necessitating extensive rehabilitation to return
them to oral and dental health. Many cases are
 exacerbated by years of dental neglect and will
take the total commitment of both the patient and
the dental practitioner in any effort to rehabilitate
the decimated dentition. I want my patients to
 receive the best dental care possible and that 
is why I have invested in the best technology
 available to aid me in diagnosing and treatment
planning while assisting me in providing safety
and certainty during surgery. 

_Why I love cone beam technology

What sets my practice apart from my col-
leagues’ is my use of GALILEOS CBCT imaging
(Sirona). My GALILEOS machine is, in conjunction
with my clinical assessment, all that is necessary 
to evaluate and treatment plan any dentition or
edentulous situation. I practice at a higher diag-
nostic level, which I use to return my patients to
optimal dental health and improve the quality of
their lives. 

With this state-of-the-art 3-D imaging tech-
nology I can identify, reveal and propose a treat-
ment plan and treat my patients efficiently and
 effectively. With these images I can see vital
anatomical structures without distortions in real
dimensions, which improves my diagnostic ability,
surgical planning and patient communication. I will
use the results of CBCT imaging to confirm or alter
my prescribed treatment.

_Digital dental technologies

I have utilised GALILEOS CBCT imaging on a daily
basis since it arrived in my office in March 2009. 
A streamlined digital workflow gives me the abil-
ity to access my patients’ anatomy, identify vital
 structures, reveal unseen pathology, analyse bone
volume and bone density and place realistic virtual
implants and abutments. The result is that I provide
the optimal treatment plan customised for each
patient. Practicing with the benefit of GALILEOS
CBCT technology, patients have come to under-
stand their problems quickly thanks to the dynamic
interaction that 3-D imaging and the GALAXIS soft-
ware has afforded me. Do not underestimate this
technology as it is an important communication
tool which facilitates patient education, improves
diagnosis and treatment planning and increases
case acceptance.

This manuscript will illustrate the distinct ad-
vantages of 3-D imaging versus 2-D imaging. CBCT
views allow me to interpret maxillofacial anatomy
in a superior approach that is not possible with the
2-D periapical or panoramic radiographs. Patholo-
gies are revealed in the three-dimension making 
a correct diagnosis possible. 

Better clinical decisions are the result of having
a complete set of data in real dimensions available
to the practitioner. I would like to show you how 
I utilize 3-D imaging on my patients to diagnose
and treat various conditions that existed. I am al-
ways more confident that my definitive diagnosis
will be proper when I diagnose from a CBCT volume
of data. 
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The examples presented will clearly display the
powerful advantages that 3-D images give the
 clinician and in my opinion they cannot be under-
estimated when diagnosing oral and maxillofacial
disease. Patients are better informed and better
 educated with CBCT imaging and a visual presen -
tation with virtual implants in the patients’ own
anatomy increases case acceptance. I rely on 3-D
technology to plan and place safe, precise implants.
With the benefit of CBCT imaging I have been able
to expand the scope of services I provide and in-
creased the geographic reach giving our patients
access to the advanced technologies and produc-
ing optimal treatment outcomes. 

I have become proficient in Guided Bone
 Regeneration, Computer Assisted Guided Implant
Surgery and, along with CEREC CAD/CAM technol-
ogy, gained complete control over the prosthetic
replacement of missing teeth. Restoring implants
have been a part of my practice since 2000 but 
I added the surgical phase of treatment in 2009 with
the purchase of my GALILEOS in-office CBCT unit. 

I do treatment planning and treatment differ-
ently since implementing the use of these tech-
nologies and this shift in approach has resulted 
in positive patient experiences. Patients benefited
with correct diagnosis and treatment plans with
safer, less invasive treatment experiences. I have
grown to greatly appreciate the powerful tool that
CBCT imaging is and its impact on my practice.

CBCT and the 3-D difference advance the multi-
factorial approach to treating the decimated den-
tal patient. I have been fortunate to invest in my
 patients’ and my personal wellbeing as an early

adopter of the use of 3-D imaging. Each member of
our team brings a unique skill set and we provide 
a level of care unmatched in the traditional dental
practice. 

When constructing a treatment plan it is imper-
ative to interview the patient to verify their desires
as opposed to their needs. I will educate while ob-
taining informed consent and thoroughly assess 
all risk factors that could impact the treatment
 outcome. Psychological evaluation for unrealistic
expectations and the ability to comprehend their
existing condition and what is necessary to improve
their dentition can impact whether or not to treat
the patient. The imaging and interview will help me
decide whether or not I accept the case for treat-
ment. I make each patient my first priority and
spend as much time as necessary to explain find-
ings, present options and answer any questions.

The following cases are examples that clearly
 illustrate the 3-D difference and how this technol-
ogy can benefit all dental practices. What is signif-
icant is that prior to obtaining an in office GALILEOS
CBCT scanner I did not have the confidence to pro-
vide these services in my office and had to refer
these cases to specialists.

_Case 1—The reluctant patient

This case is an example of a case that I would
have been foolish to treat without the benefit of 
3-D imaging and would have placed an unnecessary
risk of injury to the patient due to the anatomical
limitations present and the desires of this patient.
A 52-year-old male patient, presented to my office
for an implant consultation on the 5th of November
2013. He was in good health and his medical history
revealed he has controlled hypertension. There
were no contraindications for dental treatment. 

Patient made it clear that he would like to
 replace multiple missing teeth in a fixed manner
only but he is very anxious about having dental
 surgery to replace these four missing lower right
quadrant teeth. His last dental treatment was for
the removal of tooth #27 (over 6 months before)
and concomitant bone graft to preserve alveolar
ridge and prepare for its replacement. In addition
he was reluctant to be ‘knocked out’ to facilitate
any surgery and declined additional bone grafting
procedures.

We began by completing the conventional clin-
ical and radiographic examination. Clinically his
ridge appeared narrow in the area of tooth #28 and
#29, but crestal tissue was keratinised (Figs. 1–3).
The patient travelled well over an hour to visit our
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office and he was aware that we are a proponent of
performing flapless guided implant surgery when
possible. I explained the benefits and risks associ-
ated with this type of implant surgery. The advan-
tages include fast, safe, accurate implant place-
ment with a minimally complicated post-op heal-
ing period. Digital 2-D periapical X-rays taken were
limited in their diagnostic value. There was no way
to be certain as to the exact location of the inferior
alveolar nerve or the lingual concavity in the molar
area. With that in mind we discussed, and he agreed
to accept a CBCT scan to fully evaluate his current
condition and determine if enough bone volume
existed to perform a guided implant surgery. 

This is where my in office CBCT unit becomes
 invaluable as the information cannot be obtained
by any other in office radiographic modality. 
A medical CT could be requested which exposes 
the patient to a much larger dose of radiation and
could only be taken at a different imaging center.
Obviously I could not treat the patient if the ex -
isting bone anatomy was deficient and could not
accept a properly positioned root form dental im-
plant in solid bone. He was thinking that he could
replace four teeth with two implants and a bridge.
But that was not appropriate due to the large mesial
distal edentulous span of missing teeth. The crest 
in the area of tooth #29 and #30 exhibited height
and labial bone loss. Due to his occlusion, number
of missing teeth and the position in the lower right
dental arch, I felt it would be necessary to place 
a minimum of three fixtures to retain a 4-unit 
fixed bridge. 

Capturing 3-D anatomy

Sirona’s GALILEOS scan travels around the
 patients’ head in a single revolution that takes 
14 seconds to complete the capture of the maxillo-
facial anatomy and a full volume of data is recon-
structed and becomes available to assess within
minutes. My patient and I reviewed the 3-D images
together on a large computer monitor in my con-
ference room. I was able to place three virtual
 implants into the residual bone avoiding the IAN,
mental foramen and lingual concavity. Patient
could clearly visualise this procedure being per-
formed in his jaw. In this case the bone appeared
adequate to receive 3 endosseous implants that
could be restored with a 4 unit fixed bridge (Figs.
4–7). So to recap, this patient was reluctant to be
treated with conventional flapped implant surgery
and declined additional bone grafting to improve
any bone volume, but was a candidate for flap-
less or minimally flapped guided implant surgery
which gave him the confidence to accept treat-
ment based upon our initial consultation and
treatment plan which was developed during this
visit. This first step is essential to gain the patient’s
trust and gain acceptance to the treatment plan at
his initial visit as he would not return to us if he
wasn’t convinced that I could perform his treat-
ment as I described and under local anesthesia and
without further bone grafting.

In preparation for guided implant surgery it 
is necessary to fabricate a computer generated
 surgical guide based upon the restoratively driven
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prosthetic design that is developed to return the
patients dentition to form and function. I am able
to create a plan based on the available bone and the
future positions of the prosthetics. Study models
were obtained and duplicated so that the labora-
tory could create a wax up of the four missing teeth
in their correct occlusion. I duplicated the wax up
and made a .060 omnivac suck down which repre-
sented the crowns in their proposed positions.
Within this omnivac I inserted radiopaque acrylic 
in the area of teeth #28–31 and attached a SICAT
proprietary biteplate with acrylic, which became
the radiographic scan appliance worn while the

CBCT scan was taken. It is necessary to scan the
 patient with a Sirona proprietary biteplate secured
over the patients’ dentition so that SICAT can merge
the data sets from the 3-D imaging and the patients
dentition. I can then place the virtual implants in
their best positions relative to the proposed crowns
and bone volume present. 

Following the scan, a definitive implant plan is
created that will mimic the actual dimensions of
the Nobel Active implants to be placed at the time
of surgery. Sirona provides its clients with a vast
 library from which to choose whatever implant
manufacturer you prefer to work with. This ensures
that my plan will be executed properly with the
 osteotomies performed to my specifications at the
surgical visit. Submillimeter accuracy from plan to
actual is a clear benefit derived from enhanced
 imaging and advance treatment planning. I sent the
CBCT data and a cast of the patient’s dentition that

SICAT optically scans and integrates with the im-
plant plan that I created and used to mill out and
fabricate the surgical guide. It takes two weeks to
receive an accurately fitting Classic SICAT surgical
guide back in my office which would be used  during
patient’s guided implant surgery. 

The Sirona system is the only complete system
that doesn’t require a third party software or man-
ufacturer to create their surgical guides. Figures
8–10 show the virtual implants placed into the area
of tooth #28, 30 and 31. Please note the measure-
ment taken buccal-lingually at the #28 site and 

the anatomical limitations dictated by the lingual
 concavities present at the #30 and #31 sites. 
Some compromises were necessary to ensure safe,
predictable and long lasting success of our im-
plants. They were dictated by the anatomical bone
limitations present and the patients’ refusal for any
additional bone grafting.

Implant Surgery

The surgical visit was scheduled and I placed the
patient on Amoxicillin 500 mg to be taken two days
prior to his implant surgery and continued until the
prescription was completed. Patient presented on
the 9th of January 2014 and was anxious but ready
to proceed with his implant placement. An inferior
alveolar block with local anaesthesia was given 
and was effective to produce profound anaesthe-
sia during our treatment. Osteotomy preparations
were completed in a timely manner and three  
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Nobel Active (Nobel Biocare) implants were in-
stalled as planned. 

The #31 site was completed with a flapless ap-
proach but I wanted to examine the #28 site to be
certain that my preparation was indeed perfectly
accomplished. The #30 site required a flap to move
the keratinised tissue from the lingual to the buc-
cal. So the #28 and 30 implants required mini flaps
and were second staged, which later required
 uncovering to access the platform during the im-
pression procedure. The surgery went well and the
patient tolerated the 1 hour visit without incidence.
He commented post-operatively that he experi-
enced no pain and did not realise how uncompli-
cated this treatment could be. He was able to re-
sume all normal activities immediately without 
any restrictions. My years of experience have given
me the necessary skills to manage these patients
and their surgeries in a quick, minimally traumatic
approach resulting in less post-operative prob-
lems and faster healing times versus conventional
wide flap implant surgeries. Note how the plan and
the actual match up well in my periapical x-rays
(Fig. 11).

We allowed the necessary time for these im-
plants to integrate uneventfully and he presented
for a fixture level impression which began the
restorative phase of treatment (Fig. 12). In addition
I placed provisional abutments and fabricated an in
office 4-unit provisional bridge out of Luxatemp
bisacrylic (DMG) and dismissed the patient with 
a very light occlusion and instructions to slowly
 introduce varying food densities which would be-
gin placing strain on his implants. Dental labora-
tory fabricated custom abutments and a metal

framework which was tried in and accepted for use
as the definitive fixed bridge. A well-fitting and
lightly occluding natural looking fixed bridge was
inserted on the 13th of May 2014. This phase of
treatment concluded with a very happy patient
whose dentition was made whole by a very positive
implant experience (Figs. 13 & 14).

One may question, is a surgical guide necessary?
In my practice it is the standard. For the well 
ex perienced specialist maybe not, but for the 
general practitioner or less experienced specialist
 absolutely yes. It ensures predictability, safety, and
decreases the possibility of injury to our patient.

Success was achieved on so many levels. First,
we managed the patient’s anxieties with a positive
implant experience and without any post-opera-
tive complication and no untoward reaction. Sec-
ondly, my patient was returned to a full comple-
ment of teeth that should be long lasting. Third, the
4-unit restoration blended in with his remaining
natural dentition and his occlusion was controlled
by reducing buccal lingual dimensions and creating
light centric stops with no lateral excursion pre -
maturity. Fourth, resultant keratinised tissue was
present, without post op bleeding, swelling or pain.
 Finally, this happy grateful patient was made whole
as the treatment went as effortlessly as planned.

The next three cases can be grouped together 
as they all have a commonality to them. Each
 patient presented with mild discomfort and two 
of the three were seen by other dentists, who either
refused treatment or never diagnosed a problem.
All three were handled similarly in my office. 
The conventional documentation and diagnostic
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 evaluations were made and in order to gain a more
complete picture of their condition, it was rec -
ommended and they agreed to have the enhanced
imaging of a CBCT scan.

_Case 2—The maxillary central incisor,
what are you waiting for?

In this case, diagnosing and treatment planning
began in 2009, but this patient was also visiting 
a periodontist who maintained her dentition with
prophylaxis visits. He did not want to intervene and
intercept teeth that had experienced periodontal
bone loss whose prognosis were increasingly wors-
ening. I broached the subject of removing a perio -
dontal weakened maxillary central incisor; fortu-
nately, the patient agreed to an enhanced CBCT scan,
which we obtained on 14th of June 2010. 

Tooth #9 had a long dental history including
 periodontal surgery, a poor crown to root ratio,
 extrusion and increasing mobility (Figs. 15 & 16).
Periapical X-rays clearly showed the horizontal com-
ponent of the bone loss associated with this tooth
but not the extent of bone loss in other dimensions.
I felt that increasing bone loss would also jeopar-
dise the adjacent teeth if left untreated. With the
CBCT enhanced imaging evaluation, it became clear
to us that the labial plate was very thin (Fig.17). 

The treatment plan was devised based upon this
diagnostic information, and a fixed solution was
proposed for the post extraction site of tooth #9.
Going into this treatment, we knew before any im-
plant could be placed that an extraction and bone
graft would be necessary. It would be impossible if
no bone grafting was performed. 

Treatment was completed on the 27th of July
2010 when I gently removed tooth #9 and bone
grafted its socket and buccal wall and crest, util -
ising an Infuse bone graft from Medtronic. Infuse 
is a rhBMP2 or bone morphogenic protein which
was tolerated well and without complications by
this patient (Figs. 18–21). A removable acrylic tooth
 replacement was fabricated and inserted imme -
diately after suturing. Healing was uneventful and 
on 21st of December 2010 a new 3-D scan was taken
with a radiopaque scan appliance in position, which
was used to evaluate the result of the Infuse bone
graft and plan for the virtual implant position and
fabrication of a surgical guide (Figs. 22 & 23). 

A 2012 AAOMR position paper recommended
that 3-D imaging be used for all dental implant
planning. Bone regenerated adequately to receive a
3.5 x 13 mm Nobel Active implant in a specifically
proposed site, which would avoid the incisive canal
and ensure that this implant was properly posi-
tioned in 3 dimensions, thereby extending the
longevity of any resultant tooth replacement.

Flapless guided implantology

Flapless guided implant surgery was completed
on the 25th of January 2011 via a SICAT surgical
guide. Flapless surgery reduces the inflammatory
sequelae that follow when conventional flap sur-
gery is performed. Patient’s post op was unevent-
ful, no swelling no pain. She continued wearing 
the removable provisional until the implant was
fully integrated. Initial torque was 35 Ncm and
 stability was achieved in the regenerated bone.
Three months was allowed to pass for complete
 integration. 
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A custom Atlantis abutment was digitally
 produced and restored with a crown that was
 cemented on the 26th of April 2011 with premier’s
 implant cement. The entire process went smooth-
ly without any complication,s and the result was 
an aesthetic and functional restoration that sat -
isfied all of the patient’s desires. You can see how
well the actual placement followed the virtual 
plan in a post-operative scan (Figs. 24 & 25). This
case is illustrative of how important the 3-D
 difference is when treatment planning in the 
aesthetic zone and becoming fully aware of the
anatomy you are dealing with, prior to ever
 surgerising the patient, which led to a successful
treatment outcome. It is a good example of how 
a challenging case becomes routine and manage-
able (Figs. 26–30).

_Case 3—3-D imaging reveals 
hopeless teeth

The next two cases have become commonplace
in my office. A patient will present with a chief com-
plaint of discomfort requiring a focused exam and
periapical X-ray. The 2-D X-ray is limited in defining
the extent of the periapical or periodontal lesion as
compared to a 3-D image. I will present to you the
periapical, and 3-D images, which will chronicle the
before and after treatment rendered to remove the
extensive diseased tissue and replace any extracted
teeth. 

A patient came to my office after being under
the care of another dentist who provided routine
hygiene visits over the past 12 years. She had a chief
complaint of discomfort upon chewing in her lower

right jaw, which had been bothering her for a num-
ber of months. Her previous dentist did not find any
problem and continued with her routine hygiene
visits. I examined her and located a food trap be-
tween teeth #30 and #31. Schick 33 digital peri -
apical image did reveal distal decay in tooth #30
(Fig.31). Both #30 and 31 were treated endodon -
tically over 15 years ago and the periapical region
appeared unremarkable. 

During the periodontal exam, I discovered a 
6 mm pocket distal to #31, which I treated with
 localised antibiotics. I restored the distal of tooth #30
and dismissed the patient. The real problem, how-
ever, was tooth #31; she returned after a week with
little relief, which prompted me to recommend an
enhanced radiographic CBCT. She agreed and I ob-
tained  the CBCT scan, which we reviewed together.
I was surprised to discover a huge periodontal
 lesion that encapsulated nearly the entire circum-
ference of tooth #31 (Figs. 32 & 33). The indistinct
periapical was replaced by the remarkable 3-D im-
age and there was nothing ambiguous about the
origin of her discomfort and the extent of the lesion
associated with tooth #31. 

My recommendation was to extract and bone
graft this area in preparation for an eventual
 implant if so desired. After seeking a second
 opinion at a periodontists’ office, she returned 
to my office for the necessary treatment. The 
hopeless tooth was sectioned and removed along
with the extensive lesion—most of which was
 attached to the distal root as seen in the photo-
graph doc umenting the extraction and bone graft 
(Figs. 34–36). 
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I opinion _ 3-D technology

Time was allowed for healing and a follow-up
CBCT scan was taken to evaluate and treatment
plan for the replacement of her only missing tooth.
Additionally, I obtained an optical CEREC impres-
sion to integrate with the CBCT imaging and
restoratively plan the implant placement for this
case. The data sets were merged and a restoratively
driven implant was planned in preparation for the
production of an optiguide surgical guide. This type
of guide is completely digitally fabricated and was
returned by Sirona’s SICAT production facility
within 6 days. The bone graft used in this case is 
RTI biologics Puros mineralised allograft Cortico-
Cancellous mixture covered by a resorbable colla-
gen membrane, which resulted in regenerating a
great volume of bone. 

You can clearly see the newly regenerated 
bone that was to receive the root form implant
necessary to retain a screw-retained crown and
 return this patient to a full complement of teeth.
This case required a flap approach, and the im-
plant placed via the surgical guide without in -

cidence, which I followed until it was fully inte-
grated and ready to restore. It was necessary to
 alleviate this patient’s anxiety after placement to
obtain a follow-up scan, which one can see how
well the actual placement matched the virtual one
(Fig. 37). 

The final restoration was torque in at 35 Ncm 
on 9th of February 2015. I expect this implant 
to have a long favorable life expectancy serving 
her well for many years to come (Figs. 38–40). 
The  occlusion is handled like always by narrowing
the occlusal dimensions and programme in a single
centric stop without over characterising the oc-
clusal anatomy. Dr Carl Misch calls this occlusal
scheme, implant protected occlusion.

_Case 4—Extract, bone graft, and
 implant to replace the hopeless molar

The last case took a similar course of action as
the previous one. A patient complained months
earlier of discomfort in his upper right quadrant,

16 I CAD/CAM
1_2016

Fig. 39 Fig. 40

Fig. 37 Fig. 38

Fig. 41 Fig. 42 Fig. 43

CAD0116_06-18_Ramirez  21.01.16  11:04  Seite 9



opinion _ 3-D technology  I

which subsided for about 9 months after treatment
of a 6 mm pocket with Arestin, a localised antibiotic.
He returned on the 12th of December 2014 for
reevaluation, where a periapical X-ray and perio -
dontal probing of greater than 10 mm inter-radic-
ularly was apparent (Fig. 41). This tooth had been
previously treated with an endodontic therapy but
now appeared to be failing. 

An enhanced radiographic CBCT scan was taken
which revealed a huge infrabony lesion extending
from the buccal plate through to the palatal wall
(Figs. 42 & 43). The diagnosis was given of a hope-
less tooth necessitating extraction and alveolar
ridge regeneration in preparation for its future re-
placement. The tooth was sectioned and removed
in three pieces and the socket and alveolar ridge
was bone grafted immediately post extraction.
Healing was uneventful and the patient’s symp-
toms were resolved. 

The follow up CBCT scan was obtained to pre-
pare for a guided surgery, and as in the previous
case I integrated a CEREC Omnicam optical im-
pression with my GALILEOS data and planned for
the placement of a Nobel Active 5 x 10 mm fixture.
You can note how well the bone regenerated which
made the placement of an implant possible. The 

use of an optical scan precludes the need for a
stone cast and increases the accuracy by over -
laying the dentition closely with the radiographic
images when planning the restoratively driven
 implant. In this case, it was necessary to plan the
placement to avoid entering the maxillary sinus.
The SICAT surgical guide was ordered and returned
to my office well in advance of the scheduled
 surgery (Fig. 44).

The implant osteotomy was completed via a
 surgical guide and the implant torqued in at 30 Ncm
and was monitored for integration. I placed a con-
toured healing abutment to control soft tissue
 contours for a proper emergence profile. I utilised
Nobel’s new 5.5 x 10 mm implant in this case as the
regenerated ridge was wide enough to accommo-
date this size fixture (Fig.45). The patient required
no post-op pain medications and returned to
 normal immediately after the effects of the local
anesthetic abated. The procedure was finished
within 20 minutes, progressing at a comfortable
pace that resulted in the uneventful post-op expe-
rience for this patient (Figs. 46 & 47). Flapless
guided implant surgery provides numerous ad -
vantages, including preservation of circulation,
 decreased surgical time, improved patient comfort
and accelerated healing.
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I opinion _ 3-D technology

CEREC Omnicam restoration

Appropriate time for complete integration
passed and a prefabricated Nobel Biocare aesthetic
abutment was torqued in, which I modified to
 allow for supra-gingival cement margins (Fig. 48).
Optical impressions were quick and accurate with
my CEREC Omnicam machine. The adjacent pre-
molar tooth was also crowned at the same time.
The definitive e.max CAD/CAM restorations were
designed, milled and cemented with Ivoclar’s
 multilink resin cement. Post-operative photo-
graphs exemplify a superior result with metal free,
all ceramic, strong, and natural appearing crowns
(Fig. 49). The CEREC-GALILEON integration digital
workflow was essential to my providing a safe,
 accurately positioned dental implant (Fig. 50). 
This process leads to a restoration that returns 
the patient to proper form and function with 
a  perfectly occluding, morphologically correct
crown.

We owe much of the current advancements to
the dental manufacturers for their development of
innovative technology and amazing software that
integrate radiography with our patients’ maxillo -
facial anatomy and facilitate computer assisted
and digital dentistry to a point where it should be
considered by every dental practitioner. Digital
dentistry has given me a way to produce high
 quality, all ceramic natural looking and well fitting
crowns in a single visit. Restoratively driven im-

plant dentistry is the way to develop successful and
optimal treatment for our implant patients. Placing
the implant becomes less challenging and less
stressful for both the patient and the dentist and
with the use of our surgical guide more precise. This
will result in turning anxious dental phobics into
positive advocates for the dental industry.

_Conclusion

Investing in the technologies that make 3-D
digital dentistry possible has transformed my prac-
tice. Since 2009 I have seen and treated patients,
from near and far, who would have otherwise never
ventured into my practice. I do diagnosis, treat-
ment planning and treatment differently. It always
begins with gaining the exceptional diagnostic
 information only possible via CBCT. The CBCT 3-D
images are striking: the extensive nature of the
bony lesions presented are not adequately re-
vealed in the 2-D periapical views and only become
apparent with the use of such advanced radiogra-
phy. Focus on designing your cases with enhanced
diagnostic and treatment planning before im -
plementing the plan. Following such a blueprint 
for success directly results in positive patient ex -
periences along with happier, more appreciative
patients. In short, practicing with the 3-D differ-
ence is like playing chess while the competition is
playing checkers._
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I case study _ backward planning

_Summary 

Patient

A 50-year-old male patient missing tooth 26
asked for an implant-supported crown. 

Challenge

The patient wished to combine implant place-
ment and insertion of a provisional crown in only
one treatment session. 

Treatment

Using a CBCT scan of the clinical situation im-
ported into the SIMPLANT software, a customised

ATLANTIS Abutment, as well as a provisional crown
and a surgical guide, were fabricated before surgery.
On the day of implant placement, the abutment and
provisional crown were incorporated, following the
Immediate Smile concept. 

_Case study

Planning

Planning for dental implants starting from the
desired crown position (backward planning) has
been an intrinsic part of implant therapy for years
and is implemented successfully by many treatment
teams. This case presents a treatment protocol in
which the advantages of backward planning were
realised using SIMPLANT computer-guided treat-

Fig. 1_When determining the ideal

prosthetic implant position, the

 virtual set-up acted as specification. 

Fig. 2_The design for the drill

 template to be made using

 stereolithography (SIMPLANT). 

Fig. 3_The construction proposal for the

patient’s custom ATLANTIS abutment

can be assessed in various views. 

Fig. 4_Check of function. 

Fig. 5_Tooth placed virtually in the gap. 

Fig. 6_The prefabricated titanium

abutment with the composite crown

for temporary restoration. 

Thinking backwards—
digital workflow using SIMPLANT
with ASTRA TECH Implant System EV
Author_ Dr Christian Mertens, Germany
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case study _ backward planning  I

ment planning with the new
ASTRA TECH Implant System
EV. By eliminating analogue
working steps and moving to
exclusively digital planning and
production of all prosthetic
components, new and greatly
simplified technical solutions
can be developed prior to the
actual implant placement. 

Precise and careful planning
of each individual implant posi-
tion in light of prosthetic considerations is an es-
sential requirement for the surgical and prosthetic
success of implant therapy. Today, modern implant-
related concepts are only regarded successful when
the prosthesis satisfies current aesthetic demands.
So-called backward planning can be used to deter-
mine the implant choice and position. This requires
three-dimensional planning and implementation 
of the obtained information (by means of CBCT/CT,
digital set-up) in an implant-planning programme
in which all the data can ideally be combined.
 SIMPLANT from DENTSPLY Implants is one such
 programme. Not only does it make it possible to plan
the implant position, taking prosthetic guidelines
into account, but it also offers an interface for pros-
thetic restoration with ATLANTIS. This makes a digi-
tal workflow and the resulting advantages possible
and feasible in the ordinary practice. 

Initial situation 

The patient wished to restore the tooth that was
missing in position 26. Presented with treatment
options, he declined a conventional bridge on
 account of the invasive procedure that would be
 required on the adjacent teeth. Instead he opted for 
an implant-supported prosthesis with an ATLANTIS
Abutment (DENTSPLY Implants), delivered follow-
ing the Immediate Smile concept. After guided
placement of the implant and achievement of
 primary stability, the treatment plan called for im -
mediate placement of a custom abutment and tem-
porary crown. The patient was
thereby managed adequately in
only one treatment session. 

An impression was taken of
the initial situation, and the
models were digitised using a
conventional laboratory scan-
ner. Volumetric computerised
tomography (CBCT) was also
employed. Besides clinical as-
sessment of the initial situa-
tion, radiographic diagnostics

to evaluate bone structure, bone quantity, and the
status of neighbouring anatomic structures should
be included in such planning. 

Implant planning in SIMPLANT

With a few steps, the patient’s case was then
 entered in SIMPLANT. The CBCT data were imported
first. Next the STL data of the model and digital 
wax-up was loaded. The SIMPLANT software is an
open solution that can be used with all DICOM-
compatible (CB)CT scanners and conventional STL-
compatible laboratory scanners or intraoral scan-
ners. The superimposed data shows an exact picture
of the anatomic and prosthetic situation. The bone
surface was displayed by the software in a different
colour from the surface of the model (teeth and soft
tissue) (Fig. 1). Prior to implant planning a digital
wax-up was created in the 3Shape software. To do
this, the corresponding tooth was selected from 
a tooth library and positioned in the gap. The tooth
was adjusted to the available space in a few steps.
The implant was virtually positioned in the bone
with reference to the available bone and anticipated
occlusal loads and the ideal length, diameter, and
position for the implant were defined, taking the
specification of the prosthesis into account. 

More than 100 implant systems are stored in the
SIMPLANT software library; in this case it was de-
cided to use the new ASTRA TECH Implant System EV
(DENTSPLY Implants), which meets the demands of

Fig. 7_Piercing the soft tissue. 

Fig. 8_Predrilling with the initial drill,

thus reducing the pressure in the

bone around the implant shoulder. 

Fig. 9_Preparation 

with the EV/GS no. 1 drill. 

Fig. 10_Extending the preparation

with the EV/GS no. 3 drill. 
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I case study _ backward planning

modern implant dentistry with its simplified surgi-
cal and prosthetic protocol. Prosthetic restoration
with patient-specific ATLANTIS abutments has been
greatly simplified by the innovative connection de-
sign (one position only). The individually fabricated
ATLANTIS Abutment for the ASTRA TECH Implant
System EV is only placed in a single position. 
A malposition abutment is thus a thing of the past.
A tooth-supported SIMPLANT SAFE Guide was
 ordered in the SIMPLANT software (Fig. 2) and the
Immediate Smile featuring ATLANTIS Abutment op-
tion was chosen. In this fully digital workflow, the
SIMPLANT plan is used to create the SIMPLANT Guide
as well as an ATLANTIS Abutment. A design proposal
of the abutment was sent to the treatment team,
which can be loaded into SIMPLANT for review of the
case, and modified if necessary using ATLANTIS 3D
Editor (Fig. 3). After approval of the construction,
CAM-supported fabrication of the abutment took
place in the desired material; in this case, titanium. 

Fabrication of the temporary crown

In the ATLANTIS WebOrder, ‘dispatched’ status
appears after the abutment is ordered, indicating
that the ATLANTIS Abutment Core File can be down-
loaded. The core file data correspond to an exact re-
production of the ATLANTIS Abutment and act as the
basis for fabrication of the temporary crown. As the
data are made available in an open format, it is pos-
sible to work with conventional CAD software and
ordinary CAM technology (Figs. 4 & 5). To simplify

the design process, the core file
displays the abutment without
a screw channel. On the outer
surface of the planned abut-
ment and in the region of the
cervical margin, the file cor -
responds exactly to the actual
abutment. Through an articula-
tor integrated in the software,
the lines of movement can be
tracked and static and dynamic
occlusion adjusted. Following
construction,   the   temporary

crown was fabricated by the dental laboratory from
a high-quality composite using CAD/CAM (Fig. 6). 

Planning the surgical procedure

The implant position and alignment as de -
termined from the three-dimensional data must 
be transferred to the patient during the surgery.
Drilling of the implant site should correspond as
 accurately as possible to the position previously
simulated in the software. To ensure this, a drilling
template (SIMPLANT SAFE Guide) and necessary
drills were ordered in the SIMPLANT online shop as
described previously. This innovation of ordering all
drilling components together with the template,
based on the planning, facilitates implant place-
ment enormously. The dentist receives a list of drills
required, and they can be deselected if the dentist
has already received them for use in a previous case.
In the present case, only the sleeves needed for the
individual patient were required. 

After being ordered, the template was fabricated
by stereolithography (a type of 3-D printing) in the
SIMPLANT production site. 

Placement of the implant

Placement of the implant with gradual prepa -
ration of the bone cavity. Prior to the surgical pro -
cedure, the drill template, the individual set of drills
and drill protocol, the patient’s custom abutment,

and the temporary crown were
all at hand so that, assuming
primary stability was achieved,
immediate   restoration   with 
the definitive abutment and
temporary could take place. All
components were disinfected,
and the patient was given local
anaesthesia. The drill template
was fixed securely on the neigh-
bouring teeth, and the soft tis-
sue was first pierced with a tis-
sue punch so that the implant

Fig. 11_Conical preparation of the

crestal bone with the A/B drill. 

Fig. 12_The large cam on the

 placement instrument is in line with

the groove in the SIMPLANT guide 

to ensure that the implant and

 abutment are positioned exactly. 

Fig. 13_Without having to remove

the drill template, the implant 

could be placed with 

the EV-GS Implant Driver. 

Fig. 14_The implant was restored

with the custom abutment and

 subsequently with the temporary

crown in only one session. 
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could be placed without creating a flap (Fig. 7). The
next step was introduction of the initial drill. This
 removed the previously pierced soft tissue fully 
and ensured exact predrilling, as the tip of this drill
is  designed to avoid drifting off course even when 
it meets an oblique bone level (Fig. 8). When drilling
into the bone, the maximum speed of 1,500 rpm 
was not exceeded, and saline solution was used for
external cooling. Bone heating can be avoided, and
a pump effect to remove bone tissue efficiently can
be generated by an intermittent drilling technique.
The evolution of the new system is also apparent 
in the sharpness of the drills. The very dense bone 
in this case, where immediate restoration was
planned, could be prepared without pressure and
therefore without any risk of bone necrosis. 

Preparation was continued with ASTRA TECH
 Implant System EV/GS no. 1 and no. 3 drills. These
have a depth stop that prevents too deep drilling
preparation, and they can be used for preparation 
of two different implant lengths. This is enabled by
positioning the sleeve at a different height or depth
in the template, depending on the implant length
(Figs. 9 & 10). The conical A/B drill is then used to
 prepare the bone in the crestal region. This drill does
not have a depth stop like the other instruments 
but has laser markings on the shaft. The surgeon 
can thus use the bone quality to control the desired
preparation depth (Fig. 11). 

Surgical tray 

The completely redesigned surgical tray leads
 intuitively through the sequence of drills and
 comprises all the information necessary for using
the components. During implant placement, it is
 ensured that the depth markings on the placement
instrument are at the same level with the Safe Guide
in accordance with the implant lengths. Since an
 ATLANTIS Abutment produced prior to the surgical
procedure was used in this case, a further unique
feature should be noted: the placement instrument
has six cams, one of which is bigger and deeper 
than the other five; this cam must be exactly in line
with the groove in the guide. This guarantees cor-
rect alignment of the implant, which ensures one-
 position-only placement of the abutment and thus
an exact fit of the abutment and temporary crown
(Fig. 12). This unique interplay of hardware and soft-
ware enables use of the Immediate Smile concept for
single-tooth restorations, distinguishing SIMPLANT
from other guided surgery systems (Figs. 13 &14). 

After taking a control radiograph, the temporary
crown was connected to the abutment. The course
of the actual treatment session was very structured
and straightforward because of the precise pre -

liminary work and
template-guided im -
plant placement. The
patient left the office
with an immediate
implant-supported
restoration (Fig. 15). 

_Conclusion 

For   backward
plan ning, with spec-
ification of the pros-
thetic objective to
implant positioning, digital possibilities are in -
creasingly an asset for the treatment team. These
 include guided implant placement, which ensures
efficient and precise implementation of the plan-
ning. With innovative treatment concepts such as
the Immediate Smile concept and ATLANTIS Abut-
ment, the digital planning components can be
 combined in one project file. Only one data set is
needed, from the virtual elaboration of the set-up
through three-dimensional diagnosis of the avail-
able bone and planning of the implant position to
construction of the patient’s custom abutment 
and CAD/CAM fabrication of the temporary re -
storation. 

Due to the template-guided implant placement
and gradual preparation of the implant bed, the
 implant position that was planned three-dimen-
sionally can be transferred precisely to the mouth
with relatively little effort. If the necessary primary
stability is achieved, immediate restoration can 
be carried out with a patient-specific abutment
 (ATLANTIS) and temporary crown. This results in 
a simplified procedure for implant-based imme -
diate restoration of a single-tooth gap. Backward
planning using coordinated hardware and soft-
ware is an important part of implant-based treat-
ment concepts in daily work, enabling the primary
benefit of immediate restoration—a significant
shortening of treatment time—to be optimally 
exploited._

Fig. 15_Provisional restoration. 
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I case report _ digital workflow with guided surgery

_Introduction 

Successful immediate implant placement as-
sociated with immediate loading remains one 
of the biggest clinical challenges. In addition to
the placement of an implant into a tooth socket
concurrently with extraction, the creation of a
screw-retained CAD/CAM provisional prosthetic
restoration is critical for the aesthetic outcome. 

Currently, the procedure can be achieved 
using a conventional approach resulting in a 
high number of patient appointments with 
time-consuming steps for the dentist. For the
 patient, the day of the immediate loading treat-
ment remains a long and tiring experience from
the surgery to the provisional restoration. Instead
of exposing the patient to a ‘marathon’ day, the
treatment could be shortened considerably by
fully involving the patient, the surgeon and the
dental technician and by having a predictable
treatment protocol for the tooth extraction and
the prosthetic restoration design (including the
individual emergence profiles prior to the sur-
gery). 

This would also lead to a better patient expe -
rience and improved satisfaction. The goal of this
clinical report is therefore to introduce an inno-
vative one-step surgical approach for immediate
screw-retained CAD/CAM provisionalisation by
using the latest technological improvements in
prosthetic and surgical planning software and

seamlessly integrating the dental techni-
cian into the development of the fully
 digital treatment planning and new pros-
thetics options.

_Initial situation 

The patient was 65 years old, female,
non-smoking, with a fragile health condi-
tion, and willing to get back an adequate
chewing capability. The patient suffered
from cachexia following a stomach abla-
tion, resulting in an obvious compromised

Immediate screw-retained
CAD/CAM provisionalisation
with an integrated 
digital  approach
Authors_ Dr Sepehr Zarrine & Jerome Vaysse, France
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digestion that is an aggravating factor in
the dental condition (Fig. 1). 

The molars in sector 3 were missing,
tooth 26 had to be restored and the occlu-
sion curves adjusted. Teeth 13, 14 and 15
had a mobility classification of 3 accord-
ing to Lindhe and Muehlmann. The roots
were decayed and fractured, with the gum
suffering from inflammation in 14 and 15
without abscess and sinusitis. Tooth 47
underwent an eruption, and bridge from
47 to 43 seemed to follow this new curve
of occlusion. This situation does not allow
for sufficient interarch height in order to
have number 16 as an antagonist. 

To prevent an over-infection as well as
for aesthetic and comfort-related reasons,
the urgency consisted in the treatment of
sector 1. The overall health condition and
drug treatment reinforced our decision to
use a non-invasive surgical approach.

The treatment plan was as follows:

_#47 and #43: recreating sector 4 with two in-
dividual implant-borne restorations (Straumann
Soft Tissue Level Implant RN, Roxolid material,
SLActive surface) respecting the occlusion curves.

_#26: root treatment with a tooth-borne
restoration in the occlusal plane.

_#35# 36, placing of two individual implant-
borne restorations (Straumann Soft Tissue 
Level Implant WN, Roxolid material, SLActive
 surface).

_From #13 to #16: implant-borne
restoration after tooth extraction of 13, 14
and 15 (Straumann Bone Level Implant RC,
Roxolid material, SLActive surface).

The patient will have a reduced arch.
However, the occlusion will be balanced
and provide a good masticatory coeffi-
cient. The current situation forced us to
compromise (Fig. 2) and to place three
 implants in place of three teeth: canine,
premolar and molar. 

The aim was to extract atraumatically
the three decayed teeth and to perform 
an immediate implant placement after
 extraction with flapless surgery in con-
junction with immediate loading enabling
restoration of the other sectors. In order 

to maximise accuracy and to reduce the number
of steps, a fully digital approach using guided sur-
gery was selected, allowing us to preoperatively
produce a screw-retained CAD/CAM provisional
restoration.

_Planning

After detailed three-dimensional diagnostics,
teeth 13, 14 and 15 were virtually extracted in 
the implant planning software (coDiagnostiX,
Dentalwings). The prosthetic design was created
with Straumann CARES Visual (Fig. 3). 
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I case report _ digital workflow with guided surgery

The prosthetic project was shared with the
 implant planning software using the integrated
online platform Synergy (Dentalwings). The three-
dimensional radiographic DICOM data and the
prosthetic design project STL file were matched in
coDiagnostiX. The integrated platform allows for
real-time collaboration between the dentist and
dental technician for finalising the treatment
planning from both implant placement and
restorative design (Fig. 4). 

The   surgical   guide   was   designed   with
 coDiagnostiX (Fig. 5) and produced using three-

dimensional printing technology (Objet
Eden260VS Dental Advantage (Stratasys,
Minnesota, Fig. 6). The surgical guide was
teeth- and mucosa-supported on the
palate. To avoid lateral movement, fixation
screws were added (Straumann Bone
Block Fixation). An individualised two-
piece splinted three-unit bridge was vir -
tually designed (Fig. 7) and CAD/CAM-
 fabricated from a PMMA-based restora-
tion material cemented to a pre-fabricated
bonding base (Straumann Variobase for
bar and bridges + Polycon ae, Straumann
CARES X-Stream, Figs. 8–10). The bridge
design and the occlusion were checked on
a printed jaw model (Dreve Dentamid, Ger-
many, Fig. 11) and finally sealed then sent
to the dental practice with the jaw model
and the surgical guides.

_Surgery

On the day of surgery (Figs. 12 & 13), the sur-
gical protocol provided by the implant planning
software guides the clinician through the sur-
gical procedure and supports him in the use of 
the appropriate instruments from the guided
 surgery surgical kit (drill heights, drill handles, 
etc, Figs. 14 & 15).

To avoid deformation of soft tissues that 
could influence the stability of the surgical guide,
we performed regional anesthesia:

_Vestibular: high tuberosity anaesthe-
sia for the alveolar nerve supra-posterior,
and high canine anaesthesia that reaches
the supra-anterior alveolar branch of the
maxillary nerve.

_Palatal: analgesia of the nasopalatal
nerve in the retro-incisive area and the
large palatal nerve in the area of the large
palatal foramen.

The crowns were removed; the root of
tooth #13 was cut and removed in frag-
ments. The avulsions were created deli-
cately; the alveoli were curetted and
 debrided under irrigation. Papillae were
detached to allow for the regularisation of
the bone crest by removing bone that was
too thin, anticipating the post-extraction
resorption. 

The surgical guide was placed and the
position was secured using 14 mm fixation
screws in the maxilla at region 17 (Fig. 16).
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Fig. 14 Fig. 15

Fig. 12 Fig. 13

Fig. 18 Fig. 19

Fig. 16 Fig. 17
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The drilling sequences were performed through
the guide. To avoid bone overheating, high irri -
gation was performed using the up and down
drilling technique. Tapping and profile drilling
were essential despite the maxillary soft bone.
This is critical in order to follow all the steps nec-
essary for correct implant positioning according
to the planning. In order to maximise the preci-
sion in the implant placement, we chose shorter
implants than usual. This allowed us to achieve a
quicker implant positioning through the surgical
guide by using guiding transfer pieces that en-
sured the final positioning (depth and angle).

The implants were stabilised with a torque of
50 Ncm (Fig. 17). After removal of the surgical
guide, the bone chips harvested during the
drilling sequences were used to shape the crest
and to fill the gaps. Interdental papillae were
repositioned buccally by rotation.

A conjunctive tissue graft was partially dis-
sected from the palate while remaining pedicle in
order to recreate the interdental papillae. Sutures
helped to stabilise the gingivoplasty (Fig. 18). 
The screw-retained two-piece CAD/CAM bridge
was finalised before surgery and immediately
placed and screwed onto the three implants 
(Figs. 19–20). Slight tension was detected during
the screwing, but with no consequences for the
implants since they were not yet osseointegrated
and the mechanical stress was too low. The only
change to the temporary bridge consisted in
slightly adapting the under-occlusion. 

Additionally, the SLActive surface stimulates
the adsorption of blood proteins and enhances
the fibrin network formation, which allows for the
faster maturation of the bone. This is a major as-
set in immediate implant placement after tooth
extraction and in immediate aesthetics. Check-
ups at 10 days post-op (Fig. 21) and at four weeks
(Fig. 22) were used to verify correct gingival
 healing and implant integration. The postopera-
tive courses were not painful and no oedema or
haematoma was observed.

_Results

Immediate implant placement associated with
immediate loading is a predictable protocol with
some variables. The digital tooth extraction was
integrated with the production of a screw-
 retained CAD/CAM provisional restoration prior
to the surgery and was successfully achieved 
and placed without any cementing steps in the
dental practice. The entire treatment workflow
was done fully digitally. Only a single surgical step
was required to provide an entire individualised
prosthetic rehabilitation._
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I case report _ restorative dentistry

Figs. 1a–c_Retracted frontal, 

occlusal maxillary and occlusal

mandibular views exhibit the 

non-restorable preoperative state 

of the patient’s dentition.

_When oral health is neglected for extensive
 periods of time, dental conditions like tooth decay 
and periodontal disease can advance to a point that,
prior to the advent of implant therapy, was considered
hopeless. If a patient presented with extensive caries
and a non-restorable set of dentition, practitioners
had no choice but to extract the teeth and provide the
patient with a complete denture. Although beneficial
to patients as a fundamental replacement of their
teeth, many patients have found the fit, comfort and
retention of such appliances to be problematic.1 With-
out any anchorage to hold it in place, the traditional
denture has a tendency to move around in the patient’s
mouth, compromising speech and chewing capabili-
ties. This problem is exacerbated by the recession of the
edentulous arch that occurs following tooth loss or
 extraction. After decades of advancements in implant
design, restorative materials, and digital dentistry, we
can today provide patients with a higher level of care.
Root-form dental implants can be placed predict-
ably to hold a full-arch prosthesis in place, providing
greatly improved comfort, function, and quality of life
compared to traditional complete dentures.2, 3 Further,

osseointegrated implants serve to mitigate bone re-
sorption.4 This means that in addition to providing the
aesthetics of natural dentition, implant-supported
restorations also help to preserve the edentulous ridge
and the essential support it provides for the mouth and
face. The positive impact this can have on personal
confidence, emotional health, and social interactions
is substantial.5

Thus, patients who present with the most acute
dental conditions can now be brought back from the
brink and become fully restored via implant therapy. 
If the patient’s teeth have deteriorated to the point
where they can no longer be saved, they can be ex-
tracted, implants are placed, and a full-arch restora-
tion is delivered that closely emulates the form and
function of natural dentition. This alternative should
be presented to all patients for whom implant therapy
is indicated, as individuals who at first may not appear
to have the means for high-quality treatment may 
in fact have the wherewithal after being apprised of
their options. Additionally, all patients should be made 
fully aware of the long-term costs and benefits of

Complete reconstruction
for a patient with 
chronic tooth decay
The damage undone

Author_Dr Ara Nazarian, USA
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case report _ restorative dentistry  I

Fig. 2_Panoramic radiograph 

further illustrates the extensive tooth

decay the patient had suffered, 

which had caused a major infection

as evidenced by the radiolucent 

lesions visible at the tips of several

roots. Also note the periodontal 

lesions visible in the lower arch.

Fig. 3_Following extraction of the 

patient’s dentition, immediate 

dentures were delivered to provide

the patient with a minimum level 

of function and aesthetics 

during the healing phase.

Figs. 4a & b_Occlusal views of 

patient’s maxillary and mandibular

ridges exhibit healthy tissue 

at the extraction sites.

Figs. 5a & b_Surgical guides 

were 3-D printed to help ensure

placement of the implants in 

accordance with the digital 

treatment plan. 

I 31CAD/CAM
1_2016

 traditional complete dentures vs. implant-supported
restorations before making a decision with such life-
changing potential. The presentation that follows doc-
uments a case in which a patient with severely decayed
dentition undergoes a complete oral reconstruction. 
A treatment plan is developed that harnesses the clas-
sic principles of implant placement, the versatility of
modern restorative materials, and the precision of dig-
ital diagnostics and CAD/CAM fabrication to achieve a
predictable, aesthetic restoration for a case that would
seem hopeless to many. The case illustrates how im-
plant therapy can afford patients even in the most ex-
treme of dental circumstances an excellent long-term
prognosis, restoring not just the teeth, but also the
bone, soft tissue, self-esteem, and quality of life.

_Case Report

A 36-year-old male patient presented for treat-
ment with advanced, extensive caries and localized pe-
riodontal disease (Figs. 1a–c). In addition to not having
seen a dentist in more than 20 years, the patient was
recovering from an addiction to methamphetamine,
which had caused excessive clenching and grinding
that had substantially worn down the patient’s teeth.
The many years of dental neglect combined with these
parafunctional habits to render the patient’s severely
decayed dentition untreatable (Fig. 2). Further, the de-
terioration of the patient’s teeth was accompanied by
significant soft-tissue recession and bone resorption.

Although the patient had been quite apprehensive
about seeking treatment, pain and discomfort even -
tually compelled him to take action. The patient had
sought treatment from a practice where he could
 receive all of the necessary treatment from a single
provider in the fewest appointments possible. After

 locating my practice, the patient found the courage to
present for evaluation. It was apparent from the initial
visit that he was ashamed of his condition.

The goal was to offer him the best treatment avail-
able in order to restore the patient’s smile, form and
function. Without presuming the appropriate stan-
dard of care for the patient based on his condition, it
was explained to the patient that his natural teeth
could not be saved and a full range of treatment alter-
natives was presented, from complete dentures to
fixed full-arch implant restorations. Before-and-after
photos of similar cases were shown to the patient to
assist his evaluation of the restorative options. The
 patient chose full-mouth reconstruction consisting 
of fixed prostheses delivered over dental implants. 
A treatment plan was developed that included ex -
traction of the patient’s non-restorable dentition, 
the placement of eight implants in each arch, de-
livery of Inclusive® Titanium Custom Abutments and
BioTemps® restorations (Glidewell Europe GmbH;
Frankfurt/Main, Germany), and final restoration with
fixed PFM prostheses. The latest tools in digital den-
tistry would be utilised to maximize the precision of
both implant placement and prosthetic fabrication. 

Because of the patient’s relatively youthful age 
and his continued bruxing habit, eight implants were
proposed for each arch in order to maximise the distri-
bution of occlusal load, the preservation of his ridges,
and the long-term prognosis of the restoration. The re-
sorbed state of the patient’s maxillary and mandibular
ridges necessitated a grafting procedure to create the
foundation needed for implant placement. Custom
abutments would be used to position the prostheses
for optimal aesthetics. Although BruxZir® Solid Zir -
conia Full-Arch Implant Prostheses (Glidewell Europe

Fig. 4b Fig. 5bFig. 5a

Fig. 2 Fig. 4aFig. 3
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I case report _ restorative dentistry

Fig. 6_The surgical guides were seated in the patient’s mouth and secured 

using the fixation pins and positioning index.

Fig. 7_The surgical guides controlled the positioning 

of the osteotomies during drilling.

Figs. 8a & b_Occlusal views of maxillary and mandibular implants 

illustrate excellent healing of the soft tissue four months after surgery.

Fig. 9_The impression copings were tightened into place using the ball-top screws.

Figs. 10a & b_Upper and lower closed-tray impressions were taken 

and sent to the lab so working casts could be fabricated.

Fig. 11_Impressions of the patient’s immediate dentures were taken along 

with a bite registration to help guide the design of the definitive prostheses.

Fig. 12_Wax rims were produced by the lab so the patient’s 

interocclusal relationship could be determined.

Fig. 13_The patient’s jaw relationship was recorded with the wax rims in place.
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Fig. 6 Fig. 7

Fig. 10a Fig. 10b

Fig. 8a Fig. 8b Fig. 9

Fig. 11 Fig. 12 Fig. 13
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GmbH; Frankfurt/Main, Germany) would have been
the ideal restorations given the need for long-term
durability in this case, the product was not yet avail-
able at the time of treatment. Thus, PFM prostheses
were chosen in order to avoid acrylic and its suscepti-
bility to staining, wear and fracture. The proposed PFM
restorations included layered pink porcelain to recre-
ate the patient’s natural gingival contours. All aspects
of treatment were explained to and accepted by the
patient. The first phase of treatment began by atrau-
matically extracting the patient’s entire dentition
 using Physics Forceps (Golden Dental Solutions Inc.;
Detroit, USA), which allowed for removal of the teeth
without causing any damage to the surrounding bone.
The extraction sockets were filled with grafting ma -
terial in order to preserve the sockets and rebuild the
maxillary and mandibular ridges for ideal implant
placement. The patient was provided with immediate
dentures, which were prefabricated based on impres-
sions that were taken at a previous appointment (Fig. 3).

After approximately five months of healing, the
 patient was called in so cone-beam computed tomog-
raphy (CBCT) scanning could be performed. The soft
tissue of the patient’s now-edentulous arches exhib-
ited excellent health (Figs. 4a & b). CBCT scanning con-
firmed that the grafting procedure was successful in
increasing the bone volume available to accommodate
the planned implants. The CBCT scanning data was
used to devise a virtual treatment plan that would
place the eight implants for each edentulous ridge in
the maximum amount of bone while adhering to 
the key implant positions as taught by Dr Carl Misch.6

Surgical guides were fabricated to ensure placement

of the implants in the precise positions called for by 
the treatment plan (Figs. 5a & b).

At the next appointment, the tissue-supported sur-
gical guides were tried in and found to be well-fitting.
The fixation pins of each surgical guide were tightened
with a surgical index in place to ensure complete,
 secure seating of the appliances (Fig. 6). A tissue punch
was used to provide access to the implant sites, facili-
tating a flapless surgical procedure that would min-
imise gingival trauma. The osteotomies were created
through metal inserts placed in the surgical guides,
which precisely controlled drilling depth and orienta-
tion according to the digital treatment plan (Fig. 7).

Eight BioHorizons® Laser-Lok® dental implants
(BioHorizons; Birmingham, USA) were placed in each
ridge, including 5.7 mm implants in the two distal-
most locations of each arch, and 4.5 mm implants in
the remaining sites. After placing healing abutments
in the implants, a soft reline was performed on the
 patient’s temporary dentures so they could continue
to serve as interim prostheses for the duration of heal-
ing and osseointegration. Four months after surgery,
the patient returned to the office so impressions could
be taken. Removal of the healing abutments revealed
optimal tissue health surrounding the implant sites
(Figs. 8a & b). Transfer posts were seated to capture the
position of the implants (Fig. 9). Closed-tray impres-
sions were taken of the upper and lower arches using 
Take 1® Advanced™ vinyl polysiloxane material (Kerr
Corp.; Orange, USA, Figs. 10a & b). At the same ap-
pointment, thermoformed suck-down impressions
were made and a bite registration taken with the 

Figs. 14a & b_The lab digitally 

produced the custom abutments 

and verified the design 

on the soft-tissue models.

Fig. 15_A diagnostic wax-up was

created to assist in the development

of the full-arch reconstructions.

Fig. 16_The BioTemps prostheses

were fabricated, and the 

interocclusal relationship was 

verified on the articulator prior 

to patient try-in.

Fig. 17_Acrylic positioning jigs were

used to seat the custom abutments in

the patient’s mouth.

Fig. 15 Fig. 17Fig. 16

Fig. 14a Fig. 14b
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Figs. 18a & b_The BioTemps 

prostheses were tried in 

and fit the patient well.

Fig. 19_The interim BioTemps

restorations were evaluated 

for proper occlusion, 

function and esthetics.

Fig. 20_Based on the final-approved

BioTemps prostheses, the final PFM

restorations were fabricated 

on the master casts.

Fig. 21_Final panoramic radiograph

illustrates proper placement and 

orientation of the dental implants.

patient’s immediate dentures in place, providing the
lab with a template for the definitive design of the PFM
restorations (Fig. 11).

The lab poured working casts from the VPS impres-
sions of the patient’s edentulous arches and produced
wax occlusal rims (Fig. 12). After seating the wax rims
in the patient’s mouth and tightening the temporary
cylinder screws, the jaw relationship records were
taken (Fig. 13). Note that the patient’s vertical dimen-
sion had virtually collapsed due to the extensive wear
to his teeth. After measuring the distance between the
patient’s nose and chin during maximum intercus pa -
tion, the lab was instructed to open the patient’s bite
by 2 mm. Next, the lab used CAD software to design
 Inclusive® Titanium Custom Abutments (Glidewell
 Europe GmbH; Frankfurt/Main, Germany) for both
arches based on the scanned working models. The
CAD/CAM-produced custom abutments were seated
on the working models so their fit could be verified and
they could be used in the development of the defini-
tive prostheses (Figs. 14a & b). Based on the jaw rela-
tionship records and the impressions of the patient’s
immediate dentures, the lab prepared a diagnostic
wax-up to help determine the initial design for the 
PFM restorations (Fig. 15). After finalising the initial
design, BioTemps prostheses were fabricated from
polymethyl methacrylate (PMMA) material, which is
versatile enough to easily accommodate adjustments
at the try-in appointment, yet durable enough for pro-
visionalisation (Fig. 16). The working models were sent
out along with the custom abutments and BioTemps
interim restorations for patient evaluation. At the next

appointment, the titanium custom abutments were
transferred to the patient’s mouth using the acrylic
 delivery jigs provided by the lab (Fig. 17). The custom
abutments achieved a precise fit and were thus tight-
ened to the appropriate torque, establishing ideal 
soft-tissue margins and support. Complete seating
was verified radiographically, and the screw access
holes were covered.

Next, the BioTemps prostheses were tried in and
 exhibited an accurate fit (Figs. 18a & b). The provisional
restorations were attached to the abutments using
temporary cement, and the phonetics, aesthetics, bite
and function were evaluated (Fig. 19). Minor modifi-
cations were made to the BioTemps prostheses, and
the patient wore the BioTemps provisionals for an
 interim of four weeks. This trial period was essential in
verifying that the patient was happy with the look,
comfort and function of the prosthetic designs before
the final PFM restorations were fabricated. After pa-
tient approval was provided, alginate impressions
were made of the BioTemps prostheses. Models of the
final-approved BioTemps restorations were fabricated
from the impressions, and a new bite was taken so the
definitive prosthetic designs could be adjusted ac-
cordingly. Crown & bridge impressions were taken of
the final custom abutments in place and would be used
by the lab to pour master models, upon which the final
PFM prostheses would be produced. The gingival areas
for the final PFMs were marked onto the models of the
BioTemps restorations, and the case was returned to
the lab along with instructions for final adjustments.
The final PFM prostheses were fabricated by layering

Fig. 19 Fig. 21Fig. 20

Fig. 18a Fig. 18b
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porcelain over a cast metal framework. Pink porcelain
was layered on to form the gingival areas according to
the markings indicated on the models of the BioTemps
restorations, thus replacing portions of the soft tissue
as well as the teeth per Dr Misch’s FP3 (Fixed-Pros -
thesis-3) principles of prosthetic design.6 Because the
 final prostheses were designed using the models fab-
ricated from the final crown and bridge impressions, 
a precise fit over the patient’s custom abutments was
ensured (Fig. 20).

At the final delivery appointment, the PFM restora-
tions were delivered over the custom abutments with-
out issue. A panoramic radiograph was taken to con-
firm complete seating (Fig. 21). The final prostheses
achieved the exact fit, aesthetics and function that the
patient had come to expect after six weeks of wearing
the BioTemps provisionals, which ultimately served 
as the bases for the final restorations (Figs. 22a–c). 
The patient was ecstatic with the results, which re -
constructed his teeth and gingiva, along with his
 confidence and quality of life. A nightguard was pro-
duced for the patient to mitigate the impact of his
parafunctional habits (Fig. 23).

_Conclusion

The predictability of implant treatment and the
adaptability of restorative materials enable clinicians
to provide patients in the most dire of dental circum-
stances a complete overhaul, reversing the damage
that can result from many years of dental wear and
neglect. This goes beyond the restoration of oral func-

tion by preserving the facial aesthetics that are so fun-
damental to the emotional state and social life of the
patient. Provided its life-changing capacity, the fixed
full-arch implant restoration should be offered to all
patients who present with untreatable dentition, with -
out prejudging a patient’s situation and the form of treat-
ment that they will ultimately accept. As the precision,
cost-effectiveness and prosthetic versatility of implant
therapy expands ever further, so does the patient pop-
ulation that is able to receive high-quality treatment._

Editorial note: Reprinted by permission of ©2015 Glidewell
Laboratories,  inclusive magazine. The dental lab work in this
case was performed by Glidewell Laboratories. A complete
list of references is available from the publisher.

Figs. 22a–22c_Retracted frontal,

occlusal maxillary and occlusal

mandibular views exhibit the 

excellent esthetics achieved by the

implants and fixed PFM prostheses,

reconstructing the patient’s dentition

as well as the soft tissue.

Fig. 23_The patient was provided

with a nightguard to protect 

his investment against 

the forces of bruxing.
Fig. 22a Fig. 22b

Fig. 22c Fig. 23
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I case report _ smile design & CAD/CAM

_Summary

Patient

A 32-year-old woman with hypoplastic pitted
amelogenesis imperfecta.

Treatment plan

Patient photos and smile design software were
used for treatment planning and creating a digital
mock-up. A digital impression was captured with an
intraoral scanner. A digital mock-up design was

used in CAD software for designing
a wax-up. After preparations, a dig-
ital impression was taken again; the
final veneers were designed with
CAD software and created with a
milling unit.

_Introduction

Treatment planning and smile
designing have been performed
with traditional techniques for years
in aesthetic dentistry. In recent
years, various software programmes
have emerged to offer useful new
tools for digital designing. When
compared   to   traditional   tech-
niques, the main advantages of dig-
ital designing lie in speed, flexibility
and improved communication be-
tween the patient and the treatment 
team.

Utilising smile design software
and CAD/CAM for creating 
a mock-up and final restorations 
Author_ Aki Lindén, Finland
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Fig. 1

Fig. 2 Fig. 7
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case report _ smile design & CAD/CAM  I

_Digital 
smile  designing

During   the   first
 patient visit, preoper-
ative face photos were
taken with a Canon
EOS 6D camera (Fig. 1).
Two photos were taken
of   the   patient—one
face photo of a smile
(Fig. 2) and one retrac-
tor image (Fig. 3).

The   photos   were
both carefully taken
from the same angle
using a camera stand.
The   distal   distance
 between the maxillary
central   incisors   was
measured with a cal-

liper for the calibra-
tion of the image.

The appropriate shade for the new teeth was also de-
termined (BL3—Fig. 4, the third colour from the left).

Next, the patient’s smile photo
was imported into a smile design
software programme. The patient’s
facial proportions were analysed—
 including the smile line, central line

and papillary line (Fig. 5)

The different treatment possibilities
were explained to the patient  visually

with help of the software’s sil-
houette tool (Fig. 6). The patient
was able to take part in the

treatment planning process by
visually expressing their expectations of the

final result (Fig. 7). Ultimately, the decision was
made to treat eight anterior maxillary teeth instead
of the initially planned six, as the patient’s wide
smile revealed more teeth than average. The more
comprehensive treatment was also better in line
with the patient’s expectation of the result (Fig. 8).

To finalise the design, the patient’s retractor
image was superimposed on top of the

smile image, which enabled viewing
and modifying the gingival
area (Fig. 9).

_Creating wax-up

A digital impression of
the patient’s pre-op den -
tition was taken using an
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Fig. 6

Fig. 4

Fig. 8

Fig. 5

Fig. 3
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intraoral scanner (Figs. 10 & 11). Both the upper 
and lower arches were scanned and the digital im-
pressions were immediately available for wax-up
designing.

The smile design silhouette was exported from
the smile design software to the CAD software for
wax-up designing (Fig. 12). The silhouette was ad-
justed on top of the digital impression and used as 

a guideline for creating veneer designs in the soft-
ware. The tools in the CAD software were used to
 design and finalise the digital wax-up (Fig. 13).

Next, the digital wax-up was 3-D printed for
mock-up creation. A silicone key was prepared 
from the 3-D printed model. Using the silicon key
and the 3M ESPE Protemp 4 Temporisation Material, 
a mock-up was created into the patient’s mouth

(Fig. 14), with its fit and func-
tionality checked. At this
point, the patient had the
opportunity to experience
the design of her new teeth
and understand the altered
feel and look (Fig. 15).

_Preparations and
temporary veneers

After   confirming   the
proper fit, the patient’s teeth
were prepared (Figs. 16 & 17)
and the preparations were
scanned, again using an in-
traoral scanner. Next, tem-
porary veneers were created
with the same silicon key 
and 3D ESPE Protemp 4
Tempo risation Material. The
temporary veneers were tried
on the patient and fixed by
spot-etching.
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Fig. 16 Fig. 17

Fig. 14 Fig. 15

Fig. 12 Fig. 13

Fig. 9 Fig. 10 Fig. 11
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_Creating final restorations

Once the temporary veneers had been success-
fully fitted, the final veneers were created from 
IPS e.max CAD blocks using a milling unit. The
restorations were finished by layering ceramics
(e.max Ceram) to the labial and incisal parts for
 maximum aesthetics (Fig. 18).

To conclude a successful treatment process, the
final restorations were cemented. A photo of the
end result was also taken (Figs. 19 & 20).

_Conclusion

Digital smile designing significantly improves
the communication between the patient and the
entire treatment team. More predictable results
make patients more confident, as they can trust 
that the outcome will be in accordance with their
 expectations. Patients are also pleased to be actively
involved in their own treatment and that they are
able to take part in the design process right from 
the start. As a result, patient case acceptance is
 improved.

Digital smile designing provides several benefits
compared to the traditional way of smile designing
with different wax-ups—it is easier, more comfort-
able for the patient and more time-efficient._

Acknowledgment: The author would like to thank Dr Katja
Narva, DDS, PhD, Specialist in Prosthodontics.

Utilised equipment and software: Planmeca Romexis
Smile Design software, Planmeca PlanCAD Premium soft-
ware, Planmeca PlanScan intraoral scanner, Planmeca

PlanMill 50 milling unit.
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Fig. 18

Aki Lindén, CDT has an
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dentistry and fixed prosthetics,
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dental laboratory in Helsinki 
for over 20 years. Lindén is 
a recognised Opinion Leader
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for which he regularly serves as an instructor 
and lecturer. Mr. Lindén is also a member of several
aesthetic dentistry societies, such as the
 Scandinavian Academy of Esthetic Dentistry
(SAED), the American Academy of Cosmetic
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I feature _ interview

_What should dental labs look for when consid -
ering digital solutions?

Matt Roberts: For laboratory owners that are
just thinking about getting into the digital CAD/
CAM technologies, there are several things to
 consider. There are many systems on the market.
There are entire complete systems that are very
 expensive that involve both scanning and milling.
One of the things that I like about the 3Shape model
is that they build scanners from the entry level to the
industry’s most sophisticated. Plus their software is
compatible with so many other products, so for me,
it is a great and broad-based system that addresses
all my restorative needs.

_What should a lab expect from a dental system?

The three things to expect from your digital
 dental system would be accuracy of the final prod-
uct, predictability or consistency in performance,
and ease of the user interface. I think that 3Shape 
is currently providing all three of these to me in
restorations. I use it, in fact, for all of my cases cur-
rently.

_Was it hard to switch from a manual workflow 
to a digital one?

As technicians, we fought digital dentistry for a
long time. The tools seemed to be counterintuitive
in some of the first systems that came on the mar-
ket. So going from a manual workflow to a digital
workflow required a little different paradigm and
thinking.

What I like about 3Shape’s system is that the
same tools that I would normally use in waxing seem
to be in the software. If I want to add to a cusp, it is
very easy for me to grab the cusp (in the software)
and stretch it. If I want to move the whole crown, 
I can move the whole crown.  It is just a very intuitive
interface, which made the transition to digital easy
for me.

_Is openness or compatibility important to you?

I think that it is necessary for a company like
3Shape to maintain an open business model. So that
I can outsource my implant abutments to one lo -
cation, my milled disillicate to another location and
maybe my wax printing to a third location.

Currently, these applications do not all exist
 under one roof. So having flexibility within the
 system is necessary.

Your dental lab needs
CAD/CAM technology
or else...
Source_ 3Shape
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_Do you feel your workflow is more efficient now
because of 3Shape?

The 3Shape system is very fast for designing
restorations. What I like is that if the initial design 
is not where I want it, it is easy to maneuver into 
a position that I like. I can look at cusp to fossa
 relationships and feel like I have control over the
functional occlusion with a patient. This is very
 important to me.

3Shape’s solutions not only helped me to meet
my business goals, they have actually established
new ideas for me in the laboratory business. I am
 setting up a new business model based upon digital
design and milled posterior restorations. So far, it’s
been really successful. Our clients have been really
stoked about the results.

_There’s a lot of industry talk about CAD/CAM
technology putting dental technicians out of work.
What is your take?

As far as the number of employees we have here,
and the impact that digital dentistry has had on our
team, we have not reduced our number of employ-
ees at all. My philosophy on this particular area is
that digital dentistry should be a tool that doesn’t
threaten, but makes us more productive.

Each of our employees has a very valuable knowl-
edge base gained from years of experience and 
I want to see that applied to as many cases as I can.
So If I can get a tool like 3Shape that lets me design
10 crowns in the time that it would take me to wax
two crowns, I’m now applying that knowledge to a
broader range of cases and more people benefit
from it.

We have been building this area of our business
independently from the rest of our business and
looking at it as a separate entity.
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I feature _ interview

There will be more jobs created here rather than
less with the advent of 3Shape.

_Can we talk about your return on investment?

Any digital system that we are looking at today 
has to have a return on investment that happens over
a short period. This is a market where technology is
changing so fast that the last thing that I want to have
is a six-year old system that I am still trying to pay for.

There is not a lot of cost recovery.  If you want to
sit down and do the math on producing ten crowns
every 30 minutes and working an eight-hour day
doing that, the dollar production potential is fairly-
high with a fairly low number of employees.

_What do you see as the next steps?

In posterior dentistry right now, where room is
not a factor and milling works well, digital design is
much faster than conventional design. I think that
people that fail to embrace the technology will be
left behind and will not be able to be competitive 
in the marketplace.

_So you would recommend for labs to go digital 
or else...?

The future of digital dentistry is starting to re-
place many different areas of the field. Right now, 
I feel that posterior restorations, especially the
 design phase, is more efficient to work in the digi-
tal environment than it is to wax a single posterior
crown. Although, as mentioned, I use 3Shape for all
of my cases currently.

The milling works very well in that. There is still
some hand finishing involved with that too and
there will always be some hand finishing that will
put the final touch on a case by a technician.

As digital programming develops over the 
next five years, much more design work will be 
done in the digital environment as opposed to
 simply sitting down and waxing something. We’ll
see a time where most of what we do is done on 
a computer.

I would encourage people that haven’t yet, at
least explored the digital environment to look at 
it quickly, become conversed in it and keep an eye 
on it._
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Matthew Roberts, founder of CMR Dental
 Laboratory, is one of thirteen accredited ceramists
in the American Academy of Cosmetic Dentistry. 
He lectures nationally and internationally and has
worked with many of the leading clinicians in the
country. Matt is on the editorial board of numerous
dental publications; Practical Periodontal and
 Aesthetic Dentistry, Signature Magazine and
 Reality. He is the founder of Team Aesthetic
 Seminars. He holds Advanced Dental Education
training classes for dentists and ceramists. 
His goals are to elevate the quality of restorative
treatment received by patients by redefining 
the working relationship between dentists,
 ceramists, and specialists.
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I industry news _ Straumann

_In partnership with Straumann, your lab 
can benefit from innovative products and tailored
 services that will make your daily work easier and
more efficient, while further strengthening your
position within the treatment team. Learn more on

how you can make your lab stand out with the
new Straumann Original Quality label.

_Dental labs—an essential
 pillar that ensures
 treatment success

Dental technicians re-
semble artists in many
 respects. It is their love 
of detail, high-standard
craftsmanship and in-
depth know-how that

form the basis for out-
standing restorations, giving

many people back a quality of
life long forgotten. But are these

high standards of dental labs noticed
by their target groups? Straumann wants

to support labs in showing off their expertise to
customers. As a leading supplier in the field of im-
plant dentistry, Straumann itself has a reputation
for its passion for precision. With the use of pre-
mium quality products from Straumann, labs can
underline their value proposition. With a new mar-
keting package, Straumann wants to encourage
labs using original Straumann components to raise
awareness of the high-quality services that are
 offered by them.

_Stand out from the crowd by using 
the Straumann Original Quality Label

For every Straumann implant restored by your
lab with Straumann components, you can rely on
quality, outstanding precision and the protection 
of your margins. From the very first purchase of an
original Straumann abutment, labs not only benefit
from Straumann’s proven quality, but are also sup-
ported in promoting their expertise to current and
potential customers. The ‘Straumann Original Qual-
ity Label’ plays a substantial role in this promotion

flow. Label your workmanship with this seal of qual-
ity to make clear that your lab does not compromise
on quality and precision. Labs that are fully con-
vinced by the exclusive use of original Straumann
components can even become ‘Straumann Original
Ambassadors’, benefit from special services and use
this unique selling proposition for their promotion.

_We share the same passion 
for quality and precision—
so let’s reach our goals together!  

Your lab provides pre-
mium craftsmanship, while
Straumann stands for reli-
able technologies, services
and products that ensure
precise and high-quality
restorations that meet the
demands of today’s den-
tists and patients. Because
your business is constant-
ly evolving, Straumann is
evolving with you. Our clear
mission is to offer you con-
tinuous and strong sup-
port for making your dental
lab business a success. Be-
cause, for every Straumann
implant restored by your
lab, you can rely on quality, outstanding precision
and the protection of your margins. 

Interested? Get in touch with the official
 Straumann Sales Representative in your region 
for more details._
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Institut Straumann
Peter Merian-Weg 12
4052 Basel
Switzerland

www.straumann.com
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Straumann Original Quality label:
Show that your lab does not compromise
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Fig. 1

_With more than 300 million edentulous
 patients worldwide, the opportunity for dental 
pro fessionals to improve patients’ quality of life is
huge.1

And with dental implant treatment offering 
a more efficient and comfortable alternative to
 traditional full dentures, demand for implant bar
 overdentures is set to grow.2, 3, 4 

Fig. 1_With the NobelProcera Scan

and Design Service, labs can 

receive a range of high-quality, 

precision-milled implant bars, 

simply by sending a model 

to NobelProcera.

Fig. 2_NobelProcera’s centralised

milling systems consistently provide

passive fit. Plus, as NobelProcera

mills bars from a solid monobloc, the

risk of creating weak points when

soldering or welding is avoided. 

CAD/CAM implant bars 
on demand with
 NobelProcera Services

Fig. 2
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industry news _ Nobel Biocare  I

As a result, dental laboratories that can provide
high-quality implant bars to support these resto -
rations will be increasingly in demand. However,
ramping up implant bar production can require a
significant investment in equipment, time and staff
training that many labs simply cannot afford. That
is where NobelProcera Scan and Design Services 
can help. 

_Send a model, receive unrivalled bars

To use the service, the lab simply prepares the
case materials as normal, noting the details of the
case on a short accompanying form before sending
it to be scanned and designed by NobelProcera’s
team of skilled technicians. From receipt of the
model, the scan and design part of the process
 typically takes one day. 

Given the extensive range of platforms covered
in the Scan and Design offering, labs with a Nobel-
Procera System can use the scan-only version of 
the service to increase their platform options, while
retaining control of the design. The scan is sent 
back to their NobelProcera Software so they can
complete the design themselves. Alternatively,
those looking to take advantage only of high-
 quality  centralised milling can send a completed
wax-up of a bar direct to production.

_Premium production and peace of mind

Once the technician is happy with the design, the
bar is sent for milling. As NobelProcera produces
 implant bars only from solid blocks of surgical grade
titanium*, possible weaknesses relating to soldering
or laser welding are avoided.

Two or three days later, the precisely manu -
factured bar is shipped to the lab together with 
a material authenticity certificate and a five-year
product warranty. 

_Investing in quality, not equipment

This flexible approach to outsourcing offers
many benefits for labs. Primarily, it means they 
can offer precision-fitting bars in NobelProcera’s
renowned high quality without needing to purchase
and maintain expensive production technology.

It also means that implant bar cases can be ac-
cepted even when the lab is working at full capacity
or if the required skill in this particular area is not 
yet present in the lab. 

The breadth of the NobelProcera Services of -
fering is also an advantage of the service. Nobel -

Procera’s wide range of both fixed and fixed-
 removable implant bar solutions caters for a variety
of clinical needs and preferences, with the Scan 
and Design Service available for over 170 implant
platforms.**

_Outsource means opportunity

By removing the need for expensive investments
and   offering   unri-
valled results, Nobel-
Procera’s   Scan   and
 Design Service lets labs
take advantage of re-
quests for high-qual-
ity implant bars that
they might otherwise
be forced to pass up. 
In other words, it af-
fords labs the flexibil-
ity to take opportuni-
ties that they cannot
afford to miss._

* Surgical grade titani um
alloy   Ti-6AI-4V   ac-
cording to ASTM F1472

** Some products may
not    be    regulatory
cleared/released   for
sale in all markets. Please contact the local Nobel
 Biocare sales office for current product assortment 
and availability.

_References

1. WHO and Nobel Biocare estimates. See WHO website 
whocalledlab.od.mah.se/countriesalphab.html

2. iData research 2014: US Market for Dental Prosthetics and
CAD/CAM Devices p.31

3. iData research 2015: US Market for Dental Implants, Final
 Abutments and Computer Guided Surgery p.88

4. Visser A, Meijer H, Raghoebar G, Vissink A. Implant-retained
mandibular overdentures versus conventional dentures: 
10 years of care and aftercare. Int J Prosthodont. 2006 
May–Jun;19(3):271-8. 

Fig. 3_NobelProcera Services means

dental laboratories can take

 advantage of the opportunities

 presented by CAD/CAM implant bars

without  investing in expensive

 equipment. 
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I industry news _ Schick Dental

_For more than 50 years Schick Dental has
stood for innovation and premium products for
dental technicians. The product portfolio of Schick
Dental is including a complete range of dental
brushless micromotors to fulfil all the requirements
of the dental technicians.

The Q Basic brushless micromotor is built using
technology that is optimised to deliver unequaled per-
formance and balance to users. It provides technicians

ample power, while running
 ultra-smooth, quiet and cool.
The Q Basic Tabletop version
 offers a traditional style hand-
piece system with a dynamic
foot switch for control of speed.

_Trusted dependability

50 years of engineering ex-
perience has allowed Schick to
create a new micromotor that
is both easy to manipulate and
universal in use. Quality com-
ponents and a detailed finish
allow for long service intervals
and a long service life for this
compact product.

_Efficiency + Reliability

With a speed range from 1,000–40,000 rpm and
6.7 Ncm of torque, the Q Basic is ideally suited for all
kinds of work in the laboratory. The simple, reliable
and robust technology of the Q Basic rises up to even
the most challenging conditions.

_Smooth, quiet running brushless motor
_Rugged and durable construction
_Speed range of 1,000–40,000 rpm with 6.7 Ncm of

torque
_Optimised sealing system to protect against wear

and tear.

The perfect add-on for technicians working with
the Q Basic Tabletop is the L Protect.  L Protect offers
a unique combination of modern, energy-saving
workstation illumination and a protective glass
pane. Equipped with highly efficient SMD-LED‘s, 
L Protect offers exceptional illumination of the work-
ing area without irritating shadows. At the same
time it ensures a maximum occupational safety.

The LED frame and protective glass can be 
easily separated. With an illuminance of 2,500 Lux
(brighter than two 60 W light bulbs) and minimum
energy requirements of 8 watts, L Protect is an
 economical alternative to conventional workplace
lighting systems.

L Protect offers a lot of advantages:

_Bright and shadow-free illumination
_Long-lasting and energy-saving SMD-LED’s
_Special protective glass pane
_Easy handling._

Fig. 1_Q Basic brushless

 micromotor.

Fig. 2_L Protect—

workstation illumination and 

a protective glass pane.

Schick Dental—innovation
and premium products
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I industry events _ MIS

_In anticipation of its global
conference, to be held from 26 
to 29 May 2016 in Barcelona,
dental implants manufacturer
MIS Implants Technologies has
announced an opportunity for
young clinicians to present clin -
ical cases and techniques fo -
cusing on challenging situations 
in implantology. The best cases
 submitted will be presented on
the first day of the conference.

Clinicians up to the age of 40 may submit their
case documentation in English via e-mail by 15 Feb-
ruary 2016. All submitted cases will be reviewed and
pre-approved by the conference scientific commit-
tee, and the best case presentations will be awarded. 

The three best case presentations will be awarded
with an invitation to a course with either Dr Eric Van

Dooren or Prof. Stefen Koubi, including flight and
accommodation.

The 2016 MIS Global Conference, subtitled 360°
Implantology, aims to expand knowledge and
 introduce true innovation under the theme of
‘VCONCEPT: Set the volume of bone and soft tissue’,
and will include lectures, clinical case presentations
and hands-on workshops.

Experienced professionals will explore the
VCONCEPT by providing a broad background on 
the current evidence-based therapeutic trends 
in implant dentistry and presenting the latest
 treatment modalities that fulfil MIS’s philosophy 
of ‘Make it Simple’, particularly the V3 implant
 system._

MIS Global Conference:
 Company calls for clinical
case submission
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MIS Implants Technologies
P.O. Box 7
Bar Lev Industrial Park
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CAD/CAM_contact

CAD0116_52_Mis  21.01.16  10:55  Seite 1



Y education everywhere 
and anytime

Y live and interactive webinars

Y more than 500 archived courses

Y a focused discussion forum

Y free membership

Y no travel costs

Y no time away from the practice

Y interaction with colleagues and 
experts across the globe

Y a growing database of 
scientific articles and case reports

Y ADA CERP-recognized 
credit administration

ADA CERP is a service of the American Dental Association to assist dental professionals in identifying quality providersof continuing dental education.
ADA CERP does not approve or endorse individual courses or instructors, nor does it imply acceptance of credit hours by boards of dentistry.

www.DTStudyClub.com

Register for 

FREE!



54 I CAD/CAM
1_2016

_World-class speakers, hands-on instruction,
master classes, forums and social networking op-
portunities, all in the heart of one of the greatest
cities in the world. Between June 23 and 26 next
year, the fabled Waldorf Astoria in Manhattan will
be hosting the Nobel Biocare Global Symposium
 under the banner “Where innovation comes to life.”

_Four days of learning 

The symposium’s four-day program will be based
on three main themes: refining and enhancing
treatment, digital dentistry and achieving clinical
excellence in challenging situations. Each theme
has a complete schedule of its own, including lec-
tures, master classes and practical sessions. Should
attendees choose to follow only one theme, the
symposium schedule allows them to be a part of
every related session.

If, on the other hand, delegates would like to pick
and choose between the different themes and at-
tend individual sessions of special interest in several
(or all) of the themes, Nobel Biocare gives them the
opportunity to design their own learning program.

In addition to a theme-related agenda inter-
twined with independent study opportunities, the
company is arranging a compelling array of forums,
including an innovation assembly and a full-day
compromised patient forum. Other forums will
cover the company’s Partnering for Life program,
through which Nobel Biocare helps dental profes-
sionals achieve their goals, the All-on-4 treatment
concept and the dental laboratory workflow. A new
generation of dental professionals will also have
their own platform at the event’s NEXT GEN forum. 

_Getting to know each other

After a busy first day of lectures, master classes
and hands-on sessions, a welcome cocktail on June
23 will provide the perfect opportunity to unwind

and network with colleagues from around the
world. Attendees will be able to raise a glass, enjoy
some food and see a display of innovative Nobel
 Biocare products in the beautiful, historical setting
of the Waldorf Astoria.

On the evening of June 24, Nobel Biocare will be
hosting the symposium’s reception off-site at an
 exciting venue, yet to be revealed. It is set to be 
an evening to remember with an inspiring blend of
diversion and education.

_By popular demand

The Scientific Chairmen for the Nobel Biocare
Global Symposium are Drs Peter Wöhrle (USA) and
Bertil Friberg (Sweden). They recently announced
that—for the first time at a Nobel Biocare dental
event—registered attendees will be able to have a
 direct impact on the program by voting for various
topics and speakers on the event’s website. The
 results will be revealed a few weeks before the
 symposium. 

With world-class lecturers and thousands of
dental professionals from around the world explor-
ing the future of dental implants together, the 2016
Nobel Biocare Global Symposium promises to be an
incomparable experience for everyone involved. 

Registration for the symposium is open at:
www.nobelbiocare.com/global-symposium-2016_

Nobel Biocare
Balsberg
Balz-Zimmermann-Str. 7
8302 Kloten
Switzerland
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Where innovation
comes to life
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International Events
2016
20th UAE International Dental Conference 
& Arab Dental Exhibition—AEEDC
2–4 February 2016
Dubai, UAE
www.aeedc.com

ICOI Winter Symposia
12–14 February 2016 
Miami, Florida
www.icoi.org

IV International Dental CAD/CAM Congress
13–14 February 2016
Moscow, Russia
www.cadcamcongress.com

Academy of Osseointegration Annual Meeting
17–20 February 2016
San Diego, USA
www.meetings.osseo.org

151st MIDWINTER MEETING
25–27 February 2016
Chicago, USA
www.cds.org

ECR—European Congress of Radiology 
2–6 March 2016
Vienna, Austria
www.myesr.org

AADR/CADR Annual Meeting & Exhibition
16–19 March 2016
Los Angeles, USA
www.iadr.org

3D Congress 
7–9 April 2016
Las Vegas, USA
www.congress.i-cat.com

IMAGINA Dental 
5th Digital Technologies & 
Aesthetic Dentistry Congress
7–9 April 2016 
Monaco
www.imaginadental.org

International Osteology Symposium 
21–23 April 2016
Monaco
www.osteology.org

Dental Digital Marketing Conference
29–30 April 2016
Dallas, USA
www.dentalmarketingconference.com

3rd MIS Global Conference: 
360° IMPLANTOLOGY
26–29 May2016
Barcelona, Spain
www.mis-implants.com

Nobel Biocare Global Symposium
23–26 June 2016
New York, USA
www.nobelbiocare.com/global-symposium-2016
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submission guidelines:
Please note that all the textual components of your submission
must be combined into one MS Word document. Please do not
 submit multiple files for each of these items:

_the complete article;
_all the image (tables, charts, photographs, etc.) captions;
_the complete list of sources consulted; and
_the author or contact information (biographical sketch, mailing
address, e-mail address, etc.).

In addition, images must not be embedded into the MS Word
 document. All images must be submitted separately, and details
about such submission follow below under image requirements.

Text length
Article lengths can vary greatly—from 1,500 to 5,500 words—
 depending on the subject matter. Our approach is that if you 
need more or less words to do the topic justice, then please make
the article as long or as short as necessary.

We can run an unusually long article in multiple parts, but this
usually entails a topic for which each part can stand alone be-
cause it contains so much information.

In short, we do not want to limit you in terms of article length, 
so please use the word count above as a general guideline and if
you have specific questions, please do not hesitate to contact us.

Text formatting
We also ask that you forego any special formatting beyond the
use of italics and boldface. If you would like to emphasise certain
words within the text, please only use italics (do not use underli-
ning or a larger font size). Boldface is reserved for article headers.
Please do not use underlining.

Please use single spacing and make sure that the text is left  jus -
tified. Please do not centre text on the page. Do not indent para-
graphs, rather place a blank line between paragraphs. Please do
not add tab stops.

Should you require a special layout, please let the word processing
programme you are using help you do this formatting automati-
cally. Similarly, should you need to make a list, or add footnotes 
or endnotes, please let the word processing programme do it for
you automatically. There are menus in every programme that will
enable you to do so. The fact is that no matter how carefully done,
errors can creep in when you try to number footnotes yourself.

Any formatting contrary to stated above will require us to remove
such formatting before layout, which is very time-consuming.
Please consider this when formatting your document.

Image requirements
Please number images consecutively throughout the article 
by using a new number for each image. If it is imperative that 
certain images are grouped together, then use lowercase letters
to designate these in a group (for example, 2a, 2b, 2c).

Please place image references in your article wherever they 
are appropriate, whether in the middle or at the end of a sentence.
If you do not directly refer to the image, place the reference 
at the end of the sentence to which it relates enclosed within
brackets and before the period.

In addition, please note:

_We require images in TIF or JPEG format.
_These images must be no smaller than 6 x 6 cm in size at 300 DPI.
_These image files must be no smaller than 80 KB in size (or they
will print the size of a postage stamp!).

Larger image files are always better, and those approximately 
the size of 1 MB are best. Thus, do not size large image files down
to meet our requirements but send us the largest files available.
(The larger the starting image is in terms of bytes, the more lee-
way the designer has for resizing the image in order to fill up more
space should there be room available.)

Also, please remember that images must not be embedded into
the body of the article submitted. Images must be submitted
 separately to the textual submission.

You may submit images via e-mail, via our FTP server or post 
a CD containing your images directly to us (please contact us 
for the mailing address, as this will depend upon the country from
which you will be mailing).

Please also send us a head shot of yourself that is in accordance
with the requirements stated above so that it can be printed with
your article.

Abstracts
An abstract of your article is not required.

Author or contact information
The author’s contact information and a head shot of the author
are included at the end of every article. Please note the exact
 information you would like to appear in this section and for-
mat it according to the requirements stated above. A short
 biographical sketch may precede the contact information 
if you provide us with the necessary information (60 words 
or less).

Questions?
Magda Wojtkiewicz (Managing Editor)
m.wojtkiewicz@dental-tribune.com

CAD0116_57_Submission  21.01.16  10:56  Seite 1



CAD/CAM
international magazine of digital dentistry

I about the publisher _ imprint

CAD/CAM
1_201658 I

Copyright Regulations 
_CAD/CAM international magazine ofdigital dentistry is published by Dental Tribune International (DTI) and appears in 2016 with four issues. The  magazine

and all articles and illustrations therein are protected by copyright. Any utilisation without the prior consent of editor and publisher is in admissible and  liable
to prosecution. This applies in particular to duplicate copies, translations, microfilms, and storage and processing in electronic systems. 

Reproductions, including extracts, may only be made with the permission of the publisher. Given no statement to the contrary, any submissions to the
editorial department are understood to be in agreement with a full or partial publishing of said submission. The editorial department reserves the right to
check all submitted articles for formal errors and factual authority, and to make amendments if necessary. No responsibility shall be taken for unsolicited
books and manuscripts. Articles bearing symbols other than that of the editorial department, or which are distinguished by the name of the author, 
represent the opinion of the afore-mentioned, and do not have to comply with the views of DTI. Responsibility for such articles shall be borne by the author.
Responsibility for advertisements and other specially labeled items shall not be borne by the editorial department. Likewise, no responsibility shall be assumed
for information published about associations, companies and commercial markets. All cases of consequential liability arising from inaccurate or faulty
 representation are excluded. General terms and conditions apply. Legal venue is Leipzig, Germany.
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An experience beyond the ordinary

The Nobel Biocare Global Symposium 2016 program will 

as in-depth hands-on training. Held at the Waldorf Astoria 

innovation can come to life in your daily work.

Design your own learning experience

and hands-on sessions – from over 150 of the best speakers 
and presenters in the world. This must-attend event will 

Where innovation comes to life

Register
now



Dental health is the cornerstone 

of your well-being. Restorations 

created with Planmeca FIT™ have 
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www.planmeca.com
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