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Case of the Month
Adjacent Implants Replacing Maxillary
Central Incisors: The Keys for Success

Iglesia

Miquel Iglesia, DDS, NS1
Abstract

Background: One of the most challenging
scenarios in dental implantology is the restoration of two adjacent central maxillary incisors. In such cases, a meticulous diagnosis,
evaluation, and preoperative planning are
necessary to achieve an esthetic outcome.
Methods:
A 37 year-old patient presented with two missing maxillary central incisors lost due to trauma. Multiple
surgeries were used for implant placement, soft

tissue reconstruction, and gingival sculpturing.
Results:
The
end
result
met
our
objectives
of
a
natural
smile
showing
ideal
soft
tissue
architecture.
Conclusion: To achieve optimal final outcomes
in
challenging
situations
such
as adjacent dental implants for replacement of maxillary central incisors, meticulous preoperative planning is paramount.

KEY WORDS: Dental Implants, maxilla, incisors, porcelain, treatment planning
1. Private practice, Zaragosa, Spain
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O

ne of the most challenging scenarios
in dental implantology is the restoration of two adjacent central maxillary
incisors. In such cases, a meticulous diagnosis, evaluation, and preoperative planning are
necessary to achieve an esthetic outcome. The
final objective is to have two natural appearing central incisors, for which are needed
the following: two osseointegrated implants
in the correct position, an adequate soft tissue framework, and esthetic restorations.
A 37 year-old patient presented with two
missing maxillary central incisors lost due to
trauma 25 years ago (figs. 1-3). There was no
relevant point in the clinical history, and after
careful clinical and radiographic evaluation,
implant restorations were planned. An atraumatic incisionless surgery was accomplished
with conservative low-speed preparation of
the bone. A surgical template was utilized to
achieve correct three-dimensional positioning of
the implants, leaving as much quantity of bone
between them as possible (fig. 4). Adjunctive soft tissue grafting during implant surgery
was performed in order to increase the thickness of the buccal tissues (fig. 5). Note soft
tissue volume after 14 days post-op (figs. 6-8)
After 4 months the second-stage surgery was performed and additional soft tissue
augmentation was performed using the rolltechnique (figs. 9,10). A screw-retained provisional restoration was then developed (figs.
11,12). It is important to design the provisional
with a concave subgingival profile to support
the soft tissues without pressure. This stabilizes the facial tissue and decreases chances
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of future recession (figs. 13-15). The provisional restoration must be modified in consecutive appointments in order to achieve esthetics
that closely mimic that of the planned final restoration in regards to emergence profile, interdental contours, contact points, and gingival
contour of the facial margins (figs. 16-20).
After an additional 4 months these goals
were achieved and the final restorations were
developed. A customized CAD-CAM zirconium
screw-retained framework was fabricated and
porcelain covered (figs. 21-24), copying the
provisional restoration anatomy and profile. The
definitive implant-supported fixed partial denture
achieved our objective of a natural smile showing ideal soft tissue architecture (figs. 25-27).

Products used in this case:
Biomet-3i™ Full-Osseotite NT implant
Alloderm® Regenerative Tissue Matrix
NobelProcera™ Implant Bridge Zirconia
Correspondence:
Miguel A Iglesia, DDS MS
Residencial Paraíso 1, esc B, 1ºC
50008 ZARAGOZA
Spain
Telephone: 34 976 233 448
driglesia@clinicamaip.net

Disclosure:
The author reports no conflicts of interest with anything mentioned in this article.
Acknowledgements:
The author wants to recognize the artistry of the ceramist Alicia Tomé (CDT)
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Treat small
spaces with

confidence

Laser-Lok 3.0 placed in
esthetic zone.
Image courtesy of Michael Reddy, DDS

Radiograph shows proper
implant spacing in limited site.
Image courtesy of Cary Shapoff, DDS

Introducing the Laser-Lok® 3.0 implant
Laser-Lok 3.0 is the first 3mm implant that incorporates Laser-Lok technology to create a biologic seal and maintain crestal bone on the
implant collar1. Designed specifically for limited spaces in the esthetic zone, the Laser-Lok 3.0 comes with a broad array of prosthetic
options making it the perfect choice for high profile cases.

• Two-piece 3mm design offers restorative flexibility in narrow spaces
• Implant design is more than 20% stronger than competitor implant2
• 3mm threadform shown to be effective when immediately loaded3
• Laser-Lok microchannels create a physical connective tissue attachment (unlike Sharpey fibers) 4
For more information, contact BioHorizons
Customer Care: 888.246.8338 or
shop online at www.biohorizons.com

1. Radiographic Analysis of Crestal Bone Levels on Laser-Lok Collar Dental Implants. CA Shapoff, B Lahey, PA Wasserlauf, DM Kim, IJPRD, Vol 30, No 2, 2010.
2. Implant strength & fatigue testing done in accordance with ISO standard 14801.
3. Initial clinical efficacy of 3-mm implants immediately placed into function in conditions of limited spacing. Reddy MS, O’Neal SJ, Haigh S, Aponte-Wesson R, Geurs NC.
Int J Oral Maxillofac Implants. 2008 Mar-Apr;23(2):281-288.
4. Human Histologic Evidence of a Connective Tissue Attachment to a Dental Implant. M Nevins, ML Nevins, M Camelo, JL Boyesen, DM Kim.
SPMP10109 REV D SEP 2010
International Journal of Periodontics & Restorative Dentistry. Vol. 28, No. 2, 2008.
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The Dynamic Positive Pressure
Sinus Augmentation Technique:
A Description of the Technique

Pires et al

Carlos A. S. Pires, DMD, MSD1 • Michael H. Morgan, DDS, MS2
Luis F. S. Pires, DMD, MSD3
Abstract

T

he sinus floor elevation, or sinus lift procedure, is an internal augmentation of
the maxillary sinus, which is intended to
increase the vertical bony dimension in the lateral
maxilla in order to make the placement of dental
implants in posterior maxilla possible. The operation was conceived and introduced by Tatum
at the Birmingham Alabama Implant Meeting of
1976. This technique has been modified through
the years. The classic sinus lift operation consists of the preparation of a top hinge door (window) in the lateral maxillary sinus wall. This door
is luxated inward and upward together with the

Schneiderian membrane to a horizontal position forming the new sinus bottom. The space
underneath this lifted window and sinus mucosa
is filled with graft material. The aim of this article
is to describe a newly developed technique for
sinus floor augmentation – the Dynamic Positive Pressure technique – aiming minimal invasive and atraumatic procedure and less surgical
time. With this modified sinus augmentation technique, the risk for sinus membrane perforation
and time consumption is decreased and there is
reduced trauma to the patient reducing the inflammatory reaction and post-operative discomfort.

KEY WORDS: Maxillary sinus, sinus lift, bone graft, dental implants
1. Private Practice – Limited to Oral Implants and Periodontics – Independence, OH, USA
2. Private Practice – Limited to Oral Implants and Periodontics – Independence, OH, USA
3. Resident at Case Western Reserve University, Department of Periodontics, Cleveland, OH, USA

The Journal of Implant & Advanced Clinical Dentistry

• 29

Pires et al

INTRODUCTION
The introduction of the sinus lift, also known
as the subantral bone augmentation or sinus
floor augmentation procedure, has had a significant impact on the placement of dental implants in the posterior maxilla.
The
original technique was described by Tatum,
but the first publication on this surgical technique was however by Boyne & James in
19801, followed by Tatum himself in 1986.2
This technique has been modified through
the years.
The classic sinus lift operation consists of the preparation of a hinged
window in the lateral wall of the maxillary
sinus. Following elevation of the Schneiderian membrane, the window is mobilized
medially and superiorly (inward and upward)
and bone graft material utilized to fill the
void. Variations of the technique have been
described, including the use of balloons to
assist in the lifting of the sinus membrane.3
Although
successful,
the
techniques
require large flaps for access, risk perforation of the sinus membrane, and in the case
of the balloon technique and osteotomes, an
increase in instrumentation.
The Dynamic
Positive Pressure technique is a significant
modification of the procedure that has the following advantages: 1) Minimally invasive; 2)
Reduced surgical time; 3) Minimal instrumentation; 4) Minimal post-operative recovery
time; 5) Minimal post-surgical complications.
The
technique
takes
advantage
of
DynaBlast™ (Keystone Dental, Burlington, MA,
United States) – a bone graft material made
of demineralized bone matrix putty paste with
cancellous bone with a reverse phase medium.
The gel-like nature of this material allows for the
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graft material to flow from the delivery syringe
and spread into the graft site. The DynaBlast™
allows for gentle and consistent Dynamic
Positive Pressure, lifting the membrane and
symmetrically distributing the graft material.
Additionally, the shape of the delivery syringe
is critical. The tapered barrel allows for tight
adaptation to the bony margins of the window
and prevents backflow of the graft material.
The aim of this article is to describe a
newly developed technique for sinus floor
augmentation aiming minimal invasive and
atraumatic procedure and less surgical time,
the Dynamic Positive Pressure Technique.

TECHNIQUE DESCRIPTION AND
CASE PRESENTATION
The technique is described as follows:
1. Pre-operatory radiographic evalation –
computer tomography recommended
(Figures 1a, 1b).
2. Adequate local anesthesia.
3. Incision design: small, semi-lunar incision,
full thickness flap (Figure 2).
4. Preparation of the osseous window
(4-5 mm diameter) – just superior to the floor of
the maxillary sinus (egg-shaped
carbide bur or piezo-surgery) (Figure 3).
5. Slight elevation of the membrane (Figure 4).
6. Positioning of the syringe barrel in
the window (Figure 5).
7. Slight pressure on the plunger.
8. Gentle, consistent pressure to inject 2-4 cc
of graft material (varies according to anatomy
and number of implants planned) (Figure 6).
9. Optional membrane placement at the
osteotomy window.
10. Closure of the mucoperiosteal flap.

Pires et al

Figure 1a: Presurgical sagittal CBCT evaluation of the
surgical site (4 mm of alveolar ridge height).

Figure 2: Full thickness flap with minimal surgical trauma.

Figure 3: Osteotomy of the lateral window (note the small
size).

DISCUSSION

Figure 1b: Presurgical coronal CBCT evaluation of the
surgical site (4 mm of alveolar ridge height).

Because of the graft consistency and method of
delivery of this material, the membrane is softly
elevated with minimal compression and reduces
the risk of perforation. Radiographic images
confirm retention of the graft material following
surgery and implant placement (Figures 7a, 7b).
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Figure 4: Slight elevation of the edges of the Schniederian
membrane.

Figure 5: The lateral window dimension is compatible with
the size of the tip of the delivery syringe. Verification of the
seal, adding DynaBlast™.

for the patient. Outlay for instrumentation is
minimal. The DynaBlast™ material is safe, stable, and delivered in a manner that reduces
time and the need for large surgical access.

Figure 6: Grafting completed . Collagen membrane on the
lateral window optional.
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CONCLUSION
The Dynamic Positive Pressure Technique
offers many advantages over traditional methods of augmenting the maxillary sinus. The
minimally invasive technique allows for a more
efficient procedure for the surgeon, less intraoperative and post-operative complications,
and a greatly improved post-operative course
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Figure 7a: Immediate postsurgical sagittal CBCT
evaluation of the surgical site.
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Analyses of Heating Induced by Piezoultrasonic
Devices During Bone Surgery

Marie Grace Poblete-Michel, DMD, MS1 • Eric Tuffreau, DDS2
Jean-François Michel, DDS, PhD3
Abstract

M

anaging the periodontal bone environment is a continuous challenge for the
periodontist. The health, esthetic and
function of the periodontal tissues depend on
the integrity of the alveolar bone. Various surgical techniques and protocols requiring bone
surgery are available to treat bone loss caused
by periodontal disease, extractions, infections or
accidents. Most of these techniques are within
the context of achieving osteointegrated endoosseous implants. With the recent developments in ultrasonic-assisted osteotomes, new
surgical protocols are proposed. This paper
presents a pilot research on the heating induced
by this technique during the in vitro sectioning
of animal cortical bone. The incisions were done

using two powerful piezoultrasonic devices:
the Piezosurgery™ (Mectron®, Italy), the Piezotome™ (Satelec®, France) and a conventional
drill. These were then compared and assessed
by infrared thermography in order to determine
the heating of bone produced during sectioning.
Analyses of the bone temperatures at the
end of a Piezosurgery™ incision shows variable
heating, 10°C compared to the Piezotome™.
The Piezotome™ gives stable average values
at 40°C with a maximum of 45.3°C. We have
shown that heating produced by the two devices
is acceptable and closely related to the quantity of irrigation, which must be at least 30ml/
min. However, comparison of two devices has
shown that large variations could be observed.

KEY WORDS: Piezoelectric surgery, piezoultrasonic, bone, heat generation, irrigation
1. Clinical supervisor, CHU General Hospital, Dental Department, Dijon, France
2. Post-graduate, Faculty of Dentistry, University of Rennes I, Rennes, France
3. Former Chair, Department of Periodontology, Faculty of Dentistry, University of Rennes I,
Rennes, France

The Journal of Implant & Advanced Clinical Dentistry

• 37

Poblete-Michel et al

BACKGROUND
The health, esthetic and function of the periodontal tissues depend on the integrity of the alveolar
bone. Various surgical techniques and protocols
requiring bone surgery are available to treat bone
loss caused by periodontal disease, extractions,
infections or accidents.1 Most of these techniques
are within the context of achieving osteointegrated
endo-osseous implants, thus it must respect
the recommended protocols such as those proposed in periodontology and implant dentistry
where bone surgery is either a subtractive type
(resection) or an additive type (reconstruction).2
Amongst these procedures, two bone surgical techniques seem to allow successful reconstruction in cases of insufficient bone volume:
1) bone grafts3,4 and 2) guided bone regeneration
(GBR) associated with or without bone grafts.5
Nowadays, ultrasounds in medecine are used
for diagnostic and therapeutic means.6,7 The therapeutic applications of the mechanical effects of
sound waves (eg, shock waves, cavitation) are
used for the destruction of calculi, while the thermal effects such as absorption are used for the
ablation of tumors. With the recent developments
in ultrasonic-assisted osteotomes, new surgical
protocols are proposed.8,9,10 The term piezosurgery
applies to devices that cut tissues by employing
the piezoelectric effect to generate ultrasounds.
As a result of continues studies, this technique
is relatively new and is in constant development.
Historically, Catuna (1953) was the first to
describe the sectioning effects of ultrasonic
devices on hard tissues.11 Stübinger et al (2005)
insisted that piezoelectric instruments have known
a new impetus since the 1990s.12 The technology was then adapted and perfectionned by Vercelloti (2004), Siervo et al (2004) and Boioli et al
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(2005).13,14,15 According to Giraud et al (1991),
two reasons limit the use of this instrumentation:
its nonspecificity and the risk of heating.16 Schlee
(2005) insisted on the primary importance of irrigation during the intervention without mentioning
the quality of irrigant to be used.17 Certain authors
spoke of an excessive increase in temperature;15
however, inspite of this inadequacy, ultrasonic
instrumentation seems to include interesting
tools for performing cortical bone harvesting.18
Technically, ultrasonic-assisted osteotomes
appear to be similar to ultrasonic devices already
used in our daily dental practice. They are composed of a handpiece, a tip screwed into the handpiece, an alternative current (AC) generator of
average frequency, a power control and an adjustable external irrigation device. Four parameters
make ultrasonic scalers different from conventional
scalers: 1) frequencies of the generator, 2) mass,
3) shape and 4) hardness of the tips.19 However,
ultrasonic-assisted instrumentation produces an
elevation in the temperature.16,20 The temperature is a physical phenomenon that is a manifestation of kinetic energy. It is produced by the
displacement of the extremity of the tip. This factor alone compromises the quality of bone healing.
In this study, two piezoultrasonic saw tips and
a conventional bur were compared to determine
bone heating induced by these instruments during in vitro sectioning of samples of animal cortical bone. The incisions were then assessed using
infrared thermography. The aim of this study is
to answer the following questions: 1) what is the
temperature elevation produced by the two powerful piezoultrasonic devices and their specific
tips?; 2) is this temperature elevation comparable
to that produced by conventional rotary instruments?; 3) what amount of irrigation output allows
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heating compatible with the biology of bone?

MATERIALS AND METHODS
Two powerful devices with piezoelectric technology were used for this study: 1) Piezosurgery™
(Mectron®, Italy) with a frequency between 22 to
29.5 kHz, power of 2.8 to 16W, oscillating between
20 to 200µ and 2) the Piezotome™ (Satelec®,
France) device with a frequency between 28 to
36kHz, power of 0.1 to 20W, oscillating between
4 to 200µ. A comparison was done between
two piezoultrasonic saw tips and a rotary instrument: the BS1 saw tip used in mode 1 (Satelec®,
France), the OT7 saw tip used in mode « bone
quality 1 » (Mectron®, Italy) and a E0123 (Maillefer®, France) round tungsten carbide bur, mounted
on a WI-75 EIKM™ surgical handpiece (W&H®,
France) attached to an ImplantMed™ implantology
micromotor (W&H®, France ) at 40,000 trs/min.
Our in vitro study analysed the heating induced
by these instruments while in contact with the tissues of an animal cortical bone during incision. In
the protocol, we used a thermographic camera
that allows putting into effect the infrared thermography principle (Figure 1). According to the
French Association for Standardization (Association Française de Normalisation, AFNOR), this
technique allows to obtain the thermal image of
the zone observed in an infrared spectral domain.
Experiemental Phases (2)
1) Experiment I studied heating induced during the
use of two piezoultrasonic saw tips and a conventional
round bur for sectioning the animal cortical bone.
2) Experiment II studied the effect of the quantitative variation of the irrigating solution on heating for the two powerful piezoultrasonic devices.
For the first experiment, the irrigation was

Figure 1: Thermographic camera and mounted sample
during the experiment.

adjusted to 35 ml/min as recommended by the
fabricant. For the second experiment, the irrigation
was analysed from 5 to 50 ml/mn. The animal cortical bone samples used were the closest possible
to human mandibular cortical bone (ie, veal bone
for Experiment I and ewe bone for Experiment II).
The thickness of the sample for Experiment I was 4
mm and for Experiment II, 3 mm. This sample was
mounted on a glass support that was transparent
to infrared in order to interpose glass between
the camera and the internal surface of the cortical bone. Since infrared rays absorbed by water
cannot be detected, this type of mounting avoided
the irrigation to flow between the camera and the
cortical bone. The handpiece was held firmly without excessive pressure given that a very strong
pressure will only limit the movement of the tip thus
creating heating that leads to its complete blockage.17,21 A rapid back and forth movement is therefore recommended.21,22 The incision was done on
the external surface of the cortical bone. During
the sectioning, the thermally affected zone was
observed through the internal surface. The camera registered the surface temperature at the level
of the internal cortical bone and provided mea-
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Figure 2b: Incision of the veal cortical bone using an OT7
saw tip in Experiment I.

Figure 2a: Incision of the veal cortical bone using a BS1
saw tip in Experiment I.

surements every two seconds. The final phase of
sectioning (ie, the moment when we approach the
internal surface of the cortical bone) is the most
critical moment for the thermal values. It took into
account the sum of the last ten temperature results
known as the oddments. It was observed that once
the irrigant comes in contact with the glass, the
measurements were no longer possible. A single
calibrated examiner performed the experiments.
The power and irrigation (ie, physiologic saline
solution at room temperature) of the machines
were adjusted as recommended. Each measurement was done throughout the incision of the cortical bone at a length of 15 mm, during 1 mn ± 5
seconds for the saw tips (Figures 2a & 2b) and
during the perforation with a round bur (Figure 2c).
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Figure 2c: Perforation of the veal cortical bone using the
round bur in Experiment I.

The length of the incision determined each
step until the perforation of the internal surface of the cortical bone, where the limits of
the measurements are no longer possible
due to the absorption of the infrared by water.
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Figure 4a: Piezoultrasonic saw tips (BS1 & OT7) and round
bur (RB) used in Experiment 1.

Figure 3: Example of a thermographic measurement
registration.

The teeth of the saw tips were impacted into
the samples with a back and forth motion over
the entire length of the incision line using moderate pressure. By these to and fro translations, the
instrument only works during traction. This complete translation also occurs with horizontal and
vertical micromovements avoiding the instrument
to be blocked thus allows better sectioning of the
bone.19 The goal of the operator is to perform
incisions that is similar in duration and form. The
data were collected in the thermographic report.
Between two points on the same image, a variation
in temperature of about 0.1 to 30°C was observed.
To analyse the observations, a ThermaCAMTM
Reporter 2000 Pro software (FLIR®, Sweden)

Figure 4b: View of the external surface of the veal cortical
bone at the end of Experiment I showing incisons done
with a BS1 saw tip (n° 1,3,5,10); with a OT7 saw tip (n° 2,4,9)
and perforations using a round bur (n°6,7,8).

was used. A summary of the results is found
on the measurement registrations (Figure 3).

RESULTS
In Experiment I, we carried out a series of numbered tests from 1 to 10 on veal bone using
a standard irrigation of 35ml/min (Figure 4a):
1. Four incisions were made with the BS1 saw tip;
2. Three incisions were made with the OT7
saw tip;
3. Three perforations were made using a classic
2 mm round bur (Figure 4b).
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Table 1: Temperatures Observed After Sectioning with BS1 and OT7 Saw Tips
Measurement

Mean Value

Mean End Value (10)

Incision 3/BS1

38.39

38.89

Incision 5/BS1

31.78

38.61

Incision 1/BS1

32.81

38.12

Incision 4/OT7

47.59

73.38

Incision 9/OT7

36.23

49.15

Incision 2/OT7

40.93

56.34

Mean BS1

32.93

38.54

Mean OT7

41.59

59.62

Figure 5: View of the external surface of the ewe cortical
bone at the end of Experiment II under variable but
controlled irrigation outputs (n°1 low irrigation, n°5 high
irrigation).
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We noted six incision tests: three with a BS1
and three with an OT7 of which the oscillating durations were between 52 and 55 seconds. A comparative work was then possible. The sum of the
results is reported in Table 1. Two of the drillings
with a round bur were useful (n° 7 and 8) which
allowed us to show maximum temperatures of 35
°C and 45 °C during an incision of 10 seconds.
In Experiment II, we performed a series of ten
tests on a sample ewe cortical bone under variable but controlled irrigation outputs (Figure 5):
1. Five incisions were made with the BS1 saw
tip at mode 1
2. Five incisions were made with the OT7 saw tip
at bone quality 1 mode.
The measurement of the irrigation flow
was done during 2 minutes. The observation
of bone samples showed that on the external surface of the cortical bone, the precise
and rectilinear incisions measured 15 mm
for Experiment I and 13 mm for Experiment II.

Poblete-Michel et al

Figure 6: Thermal observations during the use of a BS1
saw tip.

Figure 7: Thermal observations during the use of an OT7
saw tip.

We can observe several irregular impacts of
the saw’s teeth at the edge of these incisions.
At the internal surface, the impact of the saw’s
teeth was not visible. The slice is perfectly smooth,
regular and seems to be lightly straighter at the
edges of the incision. The length of the incisions
is more significant and variable between 12 to 16
mm for Experiment I compared with much smaller
and more homogeneous incisions between 4 to 6
mm in Experiment II. The width of the incisions was
less than a millimeter for both BS1 and OT7 tips.
Thermal observations showed that for Experiment I, twenty-nine measurements were collected
for each incision, thus allowing us to establish a
curve for each (Figures 6 & 7). We used the sum
of the last ten temperature oddments for each incision in order to emphasize this interesting phase
of the temperature recordings. Considering the
given protocol, the camera measures the surface
temperature close to the internal surface of the cortical bone. No comparisons were made between
the use of a traditional bur and the piezoultrasonic saw tips. For the two devices, the analy-

ses of the results show a progressive increase in
the temperature. The peak temperature was registered several seconds before the perforation
of the cortical bone between 10 to 12 seconds.
The use of the Piezosurgery™ provoked heating
superior to that of the Piezotome™. This heating
is apparent as soon as half of the incision time is
reached. Its peak at the end of the incision seems
to be superior to the peak of the Piezotome™.
The analyses of the average temperatures at the
end of the incision for the Piezosurgery™, show variable heating and at least 10°C difference compared
to the Piezotome™. The latter gives stable mean values at 40°C (Figure 8) with a maximum of 45.3°C.
We have observed that 40°C corresponds to the
average set out by the use of a bur. The temperature
curves are smooth at the start of the incision then
present peaks in the second part of the incision.
This second part of the curve shows significant differences between the two devices.
They are numerous and less elevated for
the Piezotome™ and rare but more pronounced
for the Piezosurgery™ (Table 1).
We also
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Table 2: Incision test results according to irrigation output
PiezotomeTM (Satelec®, France)
Mode 1/BS1 tip Incision

1

2

3

4

5

Recommended irrigation output (ml/mn)

16

20

30

40

50

Measured irrigation output (ml/mn)

11

20.5

30

40

50

Time of incision (seconds)

31

35

35

27

38

Maximum Temperature (°C)

75

41

48

57

37

Bone Quality 1/OT7 tip Incision

1

2

3

4

5

Recommended irrigation output (ml/mn)

0

1

2

3

4

Measured irrigation output (ml/mn)

5

15

27

41

47

Time of incision (seconds)

30

30

32

22

30

Maximum Temperature (°C)

100

120

46

41

41

PiezosurgeyTM (Mectron®, Italy)

observed maximum temperatures of 124.3°C,
82°C and 79.7°C for the three OT7 incisions.
For Experiment II, we performed identical incisions under varying irrigation outputs. The Piezotome™ and Piezosurgery™ devices were used side
by side in order to compare both devices. The
results were obtained when varying the quantity
of irrigation by controlling the validity of the irrigant output recommended by the manufacturers
(Tables 2, 3a, and 3b). The temperature curve
comparing the two devices show the same characteristics as that obtained in the Experiment
I. The observation confirms the capacity of the
Piezosurgery™ device to generate more heating than the Piezotome™ device at the end of the
incision. The study of the comparative diagram
of mean temperatures at the end of the incision
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shows similar heating when the irrigation is superior to 30 ml/min (Figure 9). For the two devices,
we observed that the temperature curves were leveled out with the increase in the irrigation output. It
is clear that the quantity of irrigation supplied has
an effect on the heating at the end of the incision.
The effect is very clear for the Piezosurgery™
device. We obtained a mean of 32.6°C without
peaks starting from 27 ml/min. However, differences
between the devices were observed with irrigation
output between 30 to 50 ml/min. The Piezotome™
device showed an increase in heating with an average of 3.3°C (ie, peaks from 57°C and 48°C). Only
the peak of 57°C alone created a significant contrast
of 16°C compared to the Piezosurgery™ device.
Note that this incision was the fastest and only
carried out in 27 seconds. At a minimum irriga-
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Table 3a: Observed temperatures during Experiment II using a BS1 saw tip
Irrigation Test BS1 Tip

Mean Value of Tests (°C)

Mean End Value (°C)

BS1 Irrigation 1

42.2

52.5

BS1 Irrigation 2

35.6

37.8

BS1 Irrigation 3

35.9

40.6

BS1 Irrigation 4

36.0

43.4

BS1 Irrigation 5

32.2

34.0

Mean Temperature Value (°C)

36.4

41.7

Table 3b: Observed temperatures during Experiment II using a OT7 saw tip
Irrigation Test OT7 Tip

Mean Value of Tests (°C)

Mean End Value (°C)

OT7 Irrigation 1

49.9

71.5

OT7 Irrigation 2

49.6

68.9

OT7 Irrigation 3

32.5

38.5

OT7 Irrigation 4

32.7

36.8

OT7 Irrigation 5

32.7

34.9

Mean Temperature Value (°C)

39.5

50.1

tion of 30 ml/min between 20°C to 30°C, the
Piezosurgery™ induces considerable heating that
reached mean oddment values superior to the
Piezotome™ device. The maximum temperature
reached 100°C and 120°C. The two devices
generated significant heating but this can easily be controlled with the Piezotome™. The study
of the diagram comparing the mean temperature oddments reveals these results (Figure 10).
For the statistical analysis, the first part intro-

duced the general hypothesis and the model retained
for the following study. The second and third parts
compared heating induced by the piezoultrasonic
saw tips. Finally, the fourth part tackles the questions related to the variations in the irrigation output.
The purpose of this study was to detect possible differences between the elevated temperatures
produced by the different devices. We were only
interested in the findings prior to the temperature
peaks. The heating phenomenon was modeled
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Figure 8: Comparative thermal observations between the
BS1 and the OT7 tips.

Figure 10: Diagram comparing the mean temperature
oddments.

by the formula:
and
.
We conducted a linear regression on our data
then observed any eventual difference that could
be statistically significant between the estimated
parameters of regression. However, graphical
representations of data show an increase in the
variance of noise (ie, deviation from the curve)
depending on the temperature. It is not possible
to use the classical theory of linear regression
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Figure 9: Comparative diagram of mean temperatures at
the end of the incisions using a BS1 and an OT7 saw tip.

that assumes that the Gaussian noise is identically distributed particularly in the same variance.
For this we used the modified least squares.23
The coefficients that interested us were
and
, which gave us slopes of regression lines
where the first coefficient was twice smaller
then the second. These figures clearly confirmed
that the BS1 saw tip heats less than the OT7.
Figures 11 and 12 graphically represent the
two linear regressions represented as the green
and blue lines. As well as the evolution of temperature increases for all three readings of each tip.
Another way to study heating was to apply
randomized experiments using the Bootstrap
method.24 This method consists of creating new
sample values from samples that we already
have. In our case, it is possible to simulate new
temperature curves drawing randomly each time
temperature increases among the augmentations observed. By multiplying these simulations,
we obtain an approximation of the law of temperature distribution at a
time from which it is
possible to apply statistical experiments. In our
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Figure 11: Linear regression lines showing the readings
for the BS1 saw tip.

Figure 12: Linear regression lines showing the readings
for the OT7 saw tip.

case, we used two distinct experiments. The first
experiment equalizes the laws of distribution in
the temperature increases between the two powerful piezoultrasonic devices. Thus, we came up
with the following hypotheses: First, for each
between
and
, the temperature increases
of
and
are of the same law of probability. Second, there is a juncture in between
and
. As the temperature increases,
and
did not have the same law of probability.
Remember that an experiment is accepted if
the first hypothesis is not refused (ie, non-significant experiment) otherwise it is rejected (ie,
significant experiment). In addition, there is a
probability to reject the experiment by assuming
that the first hypothese is true. This level is generally fixed at 5%. Finally, the critical level of an
experiment is considered so that the results are
overturned. When one considers the top twentyfive temperature increases for each result, the
BS1 saw tip shows the least heating compared
to the OT7 (p<0.05) with a critical level of 3.8%.

The second experiment compares the average temperatures between the two devices. The
hypotheses are as follows: First, the average law
of probability of
and
are
identical. Second, the average law of probability of
and
are distinct.
The first twenty-five temperature increases
for each result are always considered in priority. This time there is no significant difference between the methods of heating during
the incisions with the BS1 and OT7 saw tips
(p>0.05) and the critical level is at 5.8%.
It is possible to apply the different methods
previously mentioned above for the measurements concerning the different irrigation outputs.
However, having a single temperature curve for
each irrigation level and for each device prevented
us from performing another parallel experiment.
Consequently, we experimented on the following:
1) the different incisions that can be performed
under irrigation for each device and 2) between
the devices under their different irrigation levels.
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Table 4a: Statistical results of the experiments using the different irrigation outputs
BS1 saw tip
Irrigation output

Irrigation 1

Irrigation 2

Irrigation 3

Irrigation 4

Irrigation 5

16ml/mn

20ml/mn

30ml/mn

40ml/mn

50ml/mn

X

NS (13.8%)

NS (32.8%)

NS (23.1%)

NS (16.0%)

X

NS (21.3%)

NS (27.8%)

NS (91.0%)

X

NS (99.0%)

NS (22.1%)

X

NS (25.1%)

Irrigation 1
Irrigation 2
Irrigation 3
Irrigation 4
Irrigation 5

X

Table 4b: Statistical results of the experiments using the different irrigation outputs
OT7 saw tip
Irrigation output

Irrigation 1

Irrigation 2

Irrigation 3

Irrigation 4

Irrigation 5

5ml/mn

15ml/mn

27ml/mn

41ml/mn

47ml/mn

X

NS (73.4%)

S (2.2%)

S (2.5%)

S (0.6%)

X

S (3.7%)

S (3.0%)

S (0.5%)

X

NS (53.3%)

NS (39.7%)

X

NS (77.8%)

Irrigation 1
Irrigation 2
Irrigation 3
Irrigation 4
Irrigation 5

X

In each experiment, data were taken between
the initial time and the first moment when one of
the two curves reached its maximum. The results
are summarized in Tables 4a and 4b. Finally, the
results of randomized experiments are relevant
despite the low number of measurements. A
dozen temperature readings for each device
and each level of irrigation output are needed
to improve the results of these experiments.

48 •

Vol. 2, No. 8

•

October 2010

DISCUSSION
Schlee (2005), Boioli et al. (2005) insisted on the
primary importance of irrigation during bone surgical interventions to avoid excessive increase in
temperature, however, the quantity of irrigation output to be used was not mentioned.17,25 In 1991,
Giraud et al. proposed to study heating in order
to validate the use of such instrumentation.16 For
Stübinger et al (2005), it is important to know
whether thermal alterations exist in the soft and
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hard tissues.12 While Gruber et al (2005) thought
that it is necessary to estimate temperature
changes in the cortical bone during osteotomies.20
We conducted the comparison of heat produced by the Piezosurgery™ and Piezotome™
during the incisions of animal cortical bone
without trying to make a significant approximation with the traditional drilling device. The
results obtained with the round bur served as a
guide and helped to assess the respective time
needed to carry out the programmed intervention.
In our experiment, heating became significant in half the time of the incision. Given the
mode of measurement, it is clear that the internal surface of the cortical bone does not show
an increase in temperature at the beginning of
the incision. It is normal to observe the increase
in temperature while the sectioning instrument
descends into the incision. The rapid return to
a temperature close to the starting temperature,
plus a dozen degrees Celsius was observed.
Accordingly, the second time of the incision was
the exploited phase. During this phase, the Piezosurgery™ induced heating that was clearly superior
to the Piezotome™. More than an average of 20°C
for Experiment I and <10°C for Experiment II. It
was also observed that the immediate return to the
initial temperature increased ten times. The peak
temperature of 124.3°C in our measurements with
the Piezosurgery™ can be explained either by the
lack of irrigation during the incision due the position of the tip on the concavity of the cortical bone
turned downward or by the abnormal heating of the
tip during the incision. A peak of 120°C was also
obtained during an incision under minimum irrigation.
Harder et al (2007)26 analysed and compared
the effectiveness of the incision and the intraosseous temperature elevation by using three ultrasonic

devices: the Piezosurgery™ with the OT7 tip, the
Piezotome™ with the BS1 tip and the SurgySonic™
with the ES007 tip (American Dental DevicesÒ,
USA). The movement was horizontal at 6.5 mm with
a pression of 3N, an irrigation of 55 ml/min using
physiologic serum for an incisal depth of 2.5 mm.
The temperature was measured with an aide of a
type 04 thermocouple positioned at 3 mm under
the incision zone of the tip. The heating was not
statistically different between the ES007 and OT7
tips, but statistically lesser for the BS1 tip. The sectioning performance was equivalent for both OT7
and BS1 tips but statistically different and lesser
for the ES007 tip.26 In 2009, the same authors reevaluated and compared the bone cutting performance and intraosseous temperature development
of the same devices using the same technique of
analysis. They concluded that the Piezotome™ and
the Piezosurgery™ (Mectron®, Italy) showed a significantly higher cutting performance than the SurgySonic™. While The Piezotome™ produced the
smallest increase in intraosseous temperature.27
The consequences of heating are important
for the surrounding tissues. Horton et al (1975
& 1981) histologically compared bone healing
in dogs after bone resection using three types
of instruments: a classical CavitronTM (Dentsply,
USA), a bone chisel and a bur mounted on a handpiece.8,28 The authors showed at three then at
seven days a more advance and organized bone
formation in bone defects made with both a bone
chisel and an ultrasonic device compared to the
bur. They concluded that ultrasonic and manual
instruments revealed little difference in healing
and that irrigation is necessary to avoid excessive
heating that may adversely affect the cell viability.
Chiriac et al (2005) have studied cell differentiation and viability of bone samples made by the
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Piezosurgery™ and a bur.29 The bone chips were
analyzed to determine their viability by measuring
the alkaline phosphatase activity and differentiation
by immunochemical quantification of osteocalcin.
The results showed that there was no significant
difference on cell proliferation and differentiation of
osteoblasts between the two types of samples. Vercelloti et al (2004) compared by histomorphometry
the healing of bone resections in dogs made with
the Piezosurgery™, a tungsten carbide bur and a
diamond-coated bur.13 The results demonstrated a
difference on the 14th day. The sites treated with
the diamond-coated and carbide bur lost bone
while those treated with the piezoultrasonic device
showed bone gain. These results were confirmed
on the 56th day after the surgery, the difference
being statistically significant. Berengo et al (2006)
also mentioned the superiority of the manual and
piezoelectric instruments over classical rotary
instruments on the cellular vitality of the samples.30
There was no significant difference between
the two devices when used with abundant irrigation in Experiment II. However, the comparison is not possible between Experiment I and II.
The appearance of temperature peaks and the
rapid return to a lower temperature after reaching
the peak or at the end of the incision must be analyzed. The abundance of the irrigating solution is
indispensable. Its circulation and replenishment are
certainly related to the continuous movement during the incision. The manner of sectioning facilitated
the regularity in the curve of the results obtained in
Experiment II. At the end of the incision, cooling
can be explained by the efficient action of the liquid
on the thinnest part of the remaining cortical bone.
We observed during the experiment that a minimum irrigating output of 30 ml/min must be used
to maintain heating below 57°C. Even if the irriga-
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tion perfectly pays its role, it must not be forgotten
that these piezoelectric devices naturally generate
heat. Our results also demonstrate that the Piezotome™ better controls heating and irrigation output. It may be observed that aside from 73.7°C
and 57.8°C measured during Experiment II under
minimum irrigation, the Piezotome™ never induced
temperature measurements superior to 57°C.
Other parameters that must be taken into
consideration would be the manner of incision,
quality and initial temperature of the irrigating
solution, operator’s technique, use and quality of
the saw tips, adjustment and maintenance of the
machine’s parameters and finally, the bone quality. However, taking in consideration all these precise factors is not the subject of this study but
must not be neglected. Additional studies must
be performed to better understand and improve
ultrasonic-assisted instrumentation to enhance
its usage and to limit heating, especially during
osteotomies of solid and dense bony structures.

CONCLUSIONS
Through infrared thermography, we measured
heating induced by powerful piezoultrasonic
devices during the incision of sample animal cortical bone. The results during the second time of
incision show important variations between the
experimented devices. The mean temperatures at
the oddments obtained using the Piezosurgery™
is superior at an average of 10 to 20°C compared to that obtained using the Piezotome™. In
Experiment II, which studied the influence of irrigation on heating, showed that a minimum irrigation output of 30 ml/min is recommended.
The use of piezoultrasonic saw tips seems
to induce heating comparable to osteotomies
performed with a traditional bur when the inci-
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sion is improperly performed and the irrigation is
inferoir to 30 ml/min. However in this study, we
showed that the proper use of these tips could
significantly change previous notions on heating.
Nowadays, the popularity of implant dentistry
brings us to reflect on newer and advanced techniques to improve the bone support in simple
and more complex cases. In the past 10 years,
bone surgical techniques have greatly evolved
and the piezosurgery technique brings concrete answers to these delicate surgical protocols. It brings about new advantages such as
selective, precise and secure sectioning action.
Certain authors showed that the use of
these techniques has advantages on bone healing.9,16,20,31 Histologically, the tissue response is
better and makes postsurgical conditions more
favorable than the conventional techniques.
The histological data has not yet given a clear
explanation and many questions are still to be
answered about the influence of ultrasounds on
the periodontal tissues as well as on hemostasis.
In normal operating conditions, the Piezotome™ allowed better control of irrigation temperature below the level of potential bone cellular
necrosis. However, there are still other elements
to consider (eg, effects on distant tissues, the
form of tips) that have to be investigated before
completely validating this type of osteotomy.
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Abstract
Background: The procedure of the flapless free
hand, implant placement in fresh extraction socket
in conjunction with immediate loading has many
challenges and needs documentation. This paper is
a retrospective study for documentation of the procedure using a new design of one-piece implants.
Methods: Sixty two tapered one-piece implants
were placed in 62 patients (27 males and 35
females with a mean age of 44.3 years) immediately after extraction of a single anterior tooth
or premolar. All the implants were placed using
the free hand flapless technique and immediately restored with a provisional acrylic resin restoration. The patients were evaluated at 6- and
12-month intervals. Clinical criteria were survival
rate, Periotest M values and crestal bone level.

Results: The overall survival rate was 100% and
the overall mean bone loss was 0.59mm (SD
±0.33; range 0.03-1.28mm) and 0.70mm (SD
±0.35; range 0.06-1.04mm) after 6 months and
12 months respectively. The average Periotest
M values were -2.35 (SD ±0.99; range -0.5 to
-4.7) as measured immediately after implant
placement, while the values were -2.72
(SD ±0.70; range -1.8 to -3.8) and -3.18
(SD ±0.83; range -1.9 to -4.9) after 6
months
and
12
months
respectively.
Conclusion: The flapless, free hand immediate post-extraction implant placement and
loading using tapered one-piece implants
is a highly successful treatment modality and the prognosis depends on proper
treatment planning and case selection.

KEY WORDS: Dental implants, immediate implant, extraction
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INTRODUCTION
The original protocol, as described by Branemark and colleagues, required a two-stage
surgical protocol: the surgical placement and
surgical uncovering of an implant. They suggested a healing period of 3-6 months after
tooth extraction to allow for bone filling and
contouring before implant placement.1,2 Investigations showed that significant bone volume
changes of the alveolar process take place following tooth extraction.3,4 Schropp et al 2003
reported a 50% reduction in bucco-lingual
width of the extraction socket over a period of
twelve months with two thirds of the reduction
taking place during the first three months and a
reduction of crestal bone level ranging from 0.7
to 1.5 mm after four to six months.5 Thus, immediate post extraction implant placement into
fresh extraction sockets is considered a predictable and accepted procedure of preserving
the alveolar dimensions, with its consequences
of better crown-implant ratio, improved soft tissue esthetics and favorable inter-arch relationship.6-10 Immediate implant placement has also
been reported to have the advantage of reducing the treatment time required and the reduction of the number of surgical interventions.11-13
Many implantologists are very trustful of 2-stage
implant placement procedures as they are
unaware of the successful concept of immediate loading which began more than 40 years
ago.14 With the evolution of implant design
regarding the development of improved surface
treatments and thread designs which has the
purpose of achieving better primary stability and
osseointegration, immediate loading became
more popular and many authors have reported
a high success rate with this technique.15-19
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According to recent researches, we have
three options of implant loading: Conventional
staged loading protocol in which the implant is
loaded after insertion by 3-8 months,20 immediate loading protocol involves the loading of the
implants immediately after insertion or within
a week after placement,21-23 while early loading protocol allows the implant to be loaded
after insertion by 1 week to 2 months.24,25
The combination of immediate postextraction placement with immediate loading of dental implants has the advantage of
shortening the treatment time and increasing case acceptance and reported to be safe
in terms of survival rates and esthetics.24,26,27
Although most of the literature describes
the need initially to raise a flap for implant
placement, many studies have demonstrated
that flap reflection often results in gingival
recession and bone resorption around natural
teeth.28 When soft tissue flaps are reflected
for implant placement, blood supply from the
soft tissue to the bone (supraperiosteal blood
supply) is removed, thus leaving poorly vascularized cortical bone, prompting bone resorption
during the initial healing phase.29 To minimize
the possibility of postoperative peri-implant tissue loss and to overcome the challenge of soft
tissue management during or after surgery,
the concept of flapless implant surgery has
been introduced and clinically applied to both
delayed and immediate loading cases.9,13,30-32
However, some prerequisites for the flapless implant surgery have been reported; these
include sufficient bone width and height since
direct visualization of bone is limited, adequate
keratinized soft tissue in order to be esthetically pleasing, an absence of significant tis-
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Figure 1: Periotest M values over time.

sue undercuts to prevent tissue dehiscence or
fenestration, and finally the correct angulation of the implant drills for fear of perforating
the cortical plates especially the buccal aspect
resulting in dehiscence or fenestration.10,33
The new Maxi Z one-piece implants have
tapered macro- design with tapered-end and
mimic the shape of the natural single rooted
tooth.
The tapered shape of the implant
allows for nearly complete fill of the extraction
socket space, leaving the minimal peri-implant
bony defect or space between the wall of the
socket and the body of the implant (jumping distance). This implant system allows for
simultaneous expansion and compression of
the bone by creating a small opening through

the cortex using under-sized drilling, followed
by slow and gradual insertion of the implant
into the socket. Each turn will smoothly displace the bone, thereby improving the bone
quality by condensing the bone. The self-tapping design together with the buttress thread
design enables the clinician to place the implant
into an under-sized osteotomy, making the surgery less traumatic, and also contributes to
achieving high initial stability which is essential for the success of immediate placement
and immediate loading of dental implants.13

MATERIALS AND METHODS
Patients
A total of 62 patients, including 27 males and
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Figure 2: Preoperative clinical picture.

Figure 3: Immediate postextraction implant placement.

35 females, were consecutively included in this
study between September 2007 and October
2008. The average age at the time of implant
placement was 44.3 years (range 24-79 years).
The patients were required to be in good general health, and had no condition that might
jeopardize the outcome of the treatment. All
patients had a single anterior tooth or premolar indicated for extraction due to root fractures, endodontic failure, non restorable crown
fracture and periodontal disease. The patients
were thoroughly informed of the immediate
loading protocol and of all the risks associated
with this type of procedure. They all gave their
full informed consent. The treatment planning
for the patients included extraction of the hopeless teeth and the immediate placement of onepiece implants of proper diameter and length
and followed by delivery of acrylic resin provisional restorations immediately after placement.

cal radiographs and cone beam volumetric tomography (CBVT) whenever indicated.

Pre-Surgical Evaluation
Pre-surgical evaluation was carried out
with
panoramic
radiographs,
periapi-
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Implants
Sixty two Maxi Z one-piece implants (OsteoCare™ Implant System, London, United Kingdom)
were used in this study. The Maxi Z one-piece
implant has a tapered design with taperedend which allows for bone compression during insertion through under-sized osteotomy.
Also it has a unique “buttress” thread design
that allows for maximum bone to implant contact, resulting in the achievement of high initial
stability in poor quality bone. This implant has
grit-blasted and acid etched surface treatment.
Surgical Protocol
All implant surgeries were performed under
local anesthesia. All the extractions were done
atraumatically and no flaps were designed
before or after teeth extraction. Presence of
intact buccal plate of bone was considered crucial for the immediate post-extraction implant
placement procedure.
The integrity of buc-
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Figure 4: The provisional acrylic crown.

Figure 6: The final ceramo-metal restoration.

was used at the center of the apex of the socket
which was used as a guide to make the initial osteotomy and extended 3-5 mm beyond
the socket level. According to the bone density beyond the socket level, another 2 sequential wider drills (2.2 and 2.75mm) were used in
cases with hard bone to facilitate easier insertion of the implant without exerting undue pressure on the bone. All the drilling procedures were
done under copious irrigation using saline to prevent heat generation and damage of the bone.

Figure 5: Immediate postoperative periapical radiograph.

cal plate of bone was assessed by an osteotomy probe through the extraction socket. Any
socket with buccal dehiscence or fenestration
was excluded from the study. Flapless, freehanded implant surgery was used for all the osteotomy preparations and implant placements.
Osteotomy Preparation
The profile pilot drill with a diameter of 1.3mm

Implant Placement
After choosing the proper implant diameter and
length to occlude the extraction socket space
without leaving a peri-implant defect (jumping gap) of more than 1.5mm, the implant was
removed from its protective pouch and manually
placed with its tapered tip to engage the opening of the under-sized osteotomy through the
extraction socket. Then the hex driver and the
ratchet wrench were used to complete the seating of the implant. The first thread of the implant
was placed 3mm below the crestal bone of the
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ratory or by the dentist chair-side. The provisional
acrylic resin crown was then temporarily cemented
to the prepared abutment of the implant. The provisional crown was carefully adjusted out of direct
occlusal contacts (non functional occlusion).
Final Restorations
After a healing period of 6 months, the acrylic
resin provisional crowns were removed, and
replaced by definitive ceramo-metal restorations.

Figure 7: 12 months postoperative periapical radiograph.

socket as confirmed by the periapical radiograph.
Implant Stability
Attaining primary stability of over 30 Ncm was
considered crucial with all the placed implants in
the extraction sockets to allow for the immediate
loading protocol. Primary stability of the implants
was evaluated by the torque wrench. The implant
stability was checked also by the Periotest M
(Medizinntechnik Gulden, Bensheim, Germany).
Abutment Preparation
High speed diamond or carbide burs were
used to adjust the angulation and height of the
abutment, if necessary. The abutment preparation was done under a copious stream
of water irrigation to prevent overheating.
Immediate Loading
Once the abutment preparation and impression
taking were completed, the provisional acrylic
resin restoration was fabricated either in the labo-
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Follow-up
The patients were evaluated at 6 and 12months
intervals. The following criteria were applied
to evaluate the implant success: Implant
success was calculated according to the
following parameters: absence of mobility, absence of painful symptoms or paresthesia, absence of radiolucency during
radiographic evaluation, and absence of progressive marginal bone loss (bone resorption
in measurement areas not greater than 1mm,
during the first year of implant positioning).34
Radiographic evaluation of the crestal
bone was evaluated with conventional and
digital radiographs taken immediately after
implant placement and after 6 and 12 months
of the follow-up period. Conventional radiographs were photographed with a digital camera. Each radiograph was calibrated using
the known length of the implants. The lower
corner of the collar was used as a reference
point for measurements at the mesial and distal side of the implant. Measurements were
done using the UTHSCSA image tool version
3.0 (developed in the Department of Dental
Diagnostic Science at The University of Texas
Health Science Center, San Antonio, Texas).

Zahran et al

The
ate the
(PT) of
values
gration.
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Periotest-M was used to evaluclinical stability. Periotest M values
(0 to -8) were considered the ideal
that denote successful osseointeThe measurements were repeated
6 and 12 months follow-up period.

Statistical Analysis
Data were presented as minimum, maximum,
means, standard deviation (SD) and standard
error (SE) values. Paired t-test was used to study
the changes by time in each variable. The significance level was set at P 0.05. Statistical
analysis was performed with SPSS 16.0® (Statistical Package for Scientific Studies) for Windows.

RESULTS
Complete soft tissue healing was generally uneventful in all patients and showed
no postoperative inconveniences during the
study period. Twenty one patients experienced no postoperative pain, 32 patients had
mild pain, 8 patients had moderate pain and
one patient experienced severe pain. The surgeon scored 7 patients as having slight edema.
The patients in general, reported the minimal
need for analgesics.
The provisional acrylic
resin crowns became loose in three patients
and were carefully re-cemented the same day.
All the 62 one-piece implants were successfully osseointegrated as revealed by clinical and radiographic examinations. Implant
survival rate of 100% was attested. The overall mean marginal bone loss was 0.59mm
(SD
±0.33;
range
0.03-1.28mm)
and
0.70mm (SD ±0.35; range 0.06-1.04mm)
after 6 months and 12 months respectively.
The average Periotest M values (PT) for all

the implants were -2.35 (SD ±0.99; range -0.5
to -4.7) as measured immediately after implant
placement, while the values were -2.72 (SD
±0.70; range -1.8 to -3.8) and -3.18 (SD ±0.83;
range -1.9 to -4.9) after 6 months and 12 months
respectively. There was a statistically significant
decrease in the mean Periotest M values after 6
months, after 12 months and through the follow-up
period (6 months-12 months) (P 0.05) (figure 1).

DISCUSSION
The flapless, free hand implant placement in
fresh extraction socket in conjunction with
immediate loading is relatively a new technique. This technique is increasingly gaining
popularity as an attractive advantage for both
patients and clinicians alike. Today, quick delivery of implant-supported restorations immediately after extraction can be considered the
standard of care in case of a missing tooth or
missing teeth. Many clinicians, however, are
unaware that the concept of immediate loading
by using titanium one-piece implants as well as
flapless surgery is actually not new and began
in the early sixties of the last century.14,35,36
For a long period of time, the success documented for Brånemark’s protocol convinced
clinicians that this was the only acceptable
protocol. Recently, the evolution of the science of Dental Implantology yielded technological breakthroughs of the macro and the
micro-design of the dental implants, including improved implant shape, thread patterns
and surface treatments that have demonstrably fostered greater primary stability and faster
osseointegration. These modern implants were
designed for the immediate loading procedures
and were applied to rehabilitate the partially eden-

The Journal of Implant & Advanced Clinical Dentistry

• 61

Zahran et al

tulous patients with high predictability.17 In parallel
with the recent technical advances of the implant
designs, the better understanding of biology had
led to shifting towards the minimally invasive or
the atraumatic flapless surgical procedures.9,29,35
The appropriate patient selection, single-stage
surgery, immediate loading, and flapless site preparation are dependable treatment approaches
that offer favorable long-term prognosis.28,33
On the other hand, some clinical reports evaluated the success of immediately loaded dental implants that were placed in fresh extraction
sites versus healed bony sites and demonstrated
controversial results,20,37 others considered the
flapless implant placement as a “blind” surgical
procedure and care must be taken when using
this technique. Some academicians are against
the flapless implant concept as well as the immediate loading procedures as literature still lacks
sufficient documentation for their credibility to
be implemented in routine clinical practice.33
It was reported that immediately loaded
implants may be at a greater risk of failure than conventionally loaded ones.15 The
authors of the present study decreased
the risk of failure with immediately loaded
implants, by using various “clinical tricks”,
such as under-sized osteotomy preparation
of the implant site to achieve high primary
stability, with the use of non-occluding provisional crowns during the healing period.
The tapered design of the new implant
with its tapered-end conforms to the shape of
the socket and the extracted root that allowed
for filling of most of the socket space leaving from 0-1.5mm of a jumping gap (circumferential defect) that increased the initial
stability of the implants and rendered the need
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for bone augmentation materials unnecessary.38,39
In this study, the flapless immediate postextraction implant placement cannot be
considered as a “blind” surgical technique
as the integrity of the socket and the buccal plate of bone could be checked easily by probing and could even be visualized
through the socket opening. Thorough knowledge of clinical anatomical structures around
the implant site and sound surgical skills
are needed for the validation of the flapless
technique in order to become more popular for single-stage implant procedures.
Primary implant stability and lack of micromovement are considered two of the main factors necessary for the achievement of predictably
high success rates for osseointegrated oral
implants.20 The authors of the present study
reported a strong correlation between implant
successes and the initial stability of the implants
( > 30 Ncm) which was achieved by under-sized
osteotomy preparation followed by placement of
the new implant with tapered macro-design and
buttress threads. In this study, the initial stability of the implants was not tested only by the
torque wrench but the Periotest M was used
as well. All the implants had Periotest M values below zero at the time of immediate placement and all the implants were successfully
osseointegrated and gave better significant
Periotest M values over the follow-up period.
The first thread of the implants used in this
study was placed 3mm below the crestal bone
level of the extraction sockets and this could be
the reason for the minimal crestal bone resorption that occurred during the 12 month follow-up
period of this study. Other studies recommended
placement of the implants with their platforms
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below the level of the socket by 1-2mm.11,40

CONCLUSION
The flapless, free hand implant placement in fresh
extraction socket in conjunction with immediate
loading is a successful technique when proper
case selection as well as proper choice of implant
design is applied. This study showed a 100%
clinical success of the new design one-piece
implants when placed in well selected patients. A
Disclosure
The authors report no conflicts of interest with
anything mentioned in this article.
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to Complex Grafting in the Posterior Arch
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Abstract

P

lateform implants, also referred to as
blade implants, have been in use for 40
years but have been used less in recent
years in favor of grafting procedures. Grafting procedures are used to increase the osseous base for placement of root form implants
and lengthen the time required to complete treat-

ment. Additionally, they also have increase treatment costs and may place implant treatment out
of the realm of possibility for some patients. The
aim of this article is to demonstrate that plateform
implants are still a viable option for patients with
severely atrophied ridges who cannot have or do
not want to have osseous grafting procedures.
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Figure 1: Atrophy of the ridges is noted in both the maxilla
and mandible.

INTRODUCTION
Plateform implants, also referred to as blade
implants, have been in use for 40 years.
These implants have been used less frequently in recent years with the development
of more predictable bone grafting procedures.
These complex bone grafting procedures to
increase the osseous base and allow placement of root form implants lengthens the time
required to complete treatment and puts
patients through additional surgery. Additionally, they also have higher associated treatment fee’s and may place implant treatment
out of the realm of possibility for some patients.
The first plateform implants were introduced in 1967 by Dr. Leonard Linkow and he
was granted a patent in September 1969.1
Early plateform implants were single stage
immediate load fixtures. These often resulted
in a fiberous integration and were a point of
concern as root form implants became more
common method of implant treatment. This
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Figure 2: Wax setup shown on the articulator.

was addressed by introduction of two stage
plateform implants that could be placed and
allowed to fully osseointegrate before being
loaded. Linkow was granted a patent for the
submerged plateform implant in May 1972.
Over the past 40 years since that time, the
literature has documented the use and success of this implant modality.2 Proussaefs and
Lozada reported in 2002 on two immediately
loaded plateform implants retrieved from the
posterior maxilla of two different patients after
13 and 21 years of function. 3 Additionally,
Linkow and Cappuccilli, in separate published
papers,
documented patients successfully
treated with plateform implants with some having treatment histories of up to 28 years.4-6 Histological data has shown that osseointegration
can be maintained at the interface between
the immediate loaded plateform implant and
surrounding bone over a long period of up to
20 years.7 This suggests that plateform dental implants have the potential to achieve and
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Figure 3: Paralleling pins shown upon the anterior
Star*Lock root form implants.

Figure 4: A crestal cut is made at the ridge crest with a
700xl carbide fissure bur.

maintain osseointegration over the long term.
This article will discuss use of plateform
implants in the posterior when there is sufficient osseous height, but there is a lack of
width for placement of root form implants.

rior to the retromolar pad and continuing along
the crestal midline to the opposite retromolar
pad. No vertical releasing incisions were utilized. A periosteal elevator was next utilized to
reflect a full thickness flap to expose the crestal
bone. Using a surgical stent based upon the
wax try-in of the denture, pilot holes were made
into the mandibular symphysis. Subsequent
preparation of the osteotomies was accomplished using sequential drills in a latch end
surgical unit. Final osteotomy size was 3.3 x
14mm. A Star*Lock threaded root form implant
(Park Dental Research, NY) matching the osteotomy size was inserted to depth. Paralleling
pins were utilized to assist in aligning the root
form implants (figure 3). A 700xl carbide bur in
a highspeed handpeice using profuse irrigation
was used to create a cut at the crests midline in
the posterior where the plateform implant was
to be placed. Depth was then prepared using
the same bur checking with a depth gauge
as the osteotomy was completed (figure 4).

CASE REPORT
A 68 year old female presented with a severely
atrophied maxilla and mandible. Both arches
presented with loss of ridge width in the posterior but adequate height (figure 1). Treatment
options were discussed with the patient and
the treatment plan developed would treat both
arches with implant supported bar overdentures.
Upper and lower dentures were setup in wax
and verified intraorally for proper vertical dimension of occlusion, lip support and phonetics
(figure 2). At the initial surgical appointment,
local anesthetic (4% Articaine with 1:100,000
epinephrine) was administered as blocks and
infiltration in both arches. An incision was
made with a #15 scalpel blade starting ante-
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Figure 5: Double headed Startanius plateform implant
being placed into the cut made through the crest in the
posterior mandible.

Figure 6: Placement instrument being used to tap the
plateform implant to the desired depth.

Figure 7: Antirotaitonal connector shown on the Star*Lock
implant at the midline and healing screws placed on the
implants in the mandibular right.

Figure 8: Startanius plateform implants shown bilaterally
in the posterior mandible with four Star*Lock root form
implants in the symphasis prior to flap closure.

A Startanius two stage plateform double headed implant (Park Dental Research,
NY) that was selected based on the available
bone height in the posterior was inserted into
the osteotomy (figure 5) and an instrument
was utilized to tap the implant to depth (figure 6). It is important that the implants shoul-

ders be placed slightly below the crestal ridge
so that bone will encompass the entire implant
except for the necks of the heads which will
be slightly supracrestal (figure 7). The Startanius blade is provided with 0 curvature
to the plateform portion, but may be modified by gentle bending using titanium pliers
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Figure 9: Impression heads placed upon the Startanius
plateform and Star*Lock root form implants after
uncovering following implant healing.

Figure 10: Analogs placed into the master impressions of
the maxillary and mandibular arches.

Figure 11: Maxillary and mandibular overdenture bars
shown intraorally.

Figure 12: Finished maxillary and mandibular
overdentures with Dolder metal clips.

to accommodate any curvature of the arch.
Healing screws are placed upon each of
the implants and the soft tissue was closed
with a sutures. (figure 7 and 8) The steps
outlined were repeated in the maxilla with
four Star*Lock root forms being placed in
the premaxilla and a Startanius plateform

implant bilaterally in the posterior maxilla. The
patients dentures were relieved over each
implant so that pressure was not placed on
the cover screws during the healing phase
and a soft liner was placed in the dentures.
Following a healing period of six months,
all implants were uncovered using a scal-
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Figure 13: Panoramic radiograph showing the completed
bar overdentures upon the integrated implants in the
maxilla and mandible.

Figure 14: Completed maxillary and mandibular dentures.

pel to expose the healing screws. Healing
screws were removed and closed tray impression abutments were placed on each implant
(figure 9) and a full arch impression was taken
using an addition reaction silicone, Provilnovo (Heraeus Kulzer, Armonk, NY). After
setting of the impression material, the impression abutments were removed and the healing
screws were reinserted. Analogs were placed
onto each of the impression abutments (figure
10) and each was inserted into the impression. A master model was then fabricated.
The lab retrofitted the wax up of the denture to each of the master models mounted
on the articulator. The bars were returned
for intraoral try-in to verify passive fit (figure 11). The retrofitted wax-up of the dentures was tried in over the bars and occlusion
was verified. The case was then returned to
the lab for processing of the over-dentures.
A silicone stent was made of each arch on
the master model. Wax was removed and the

teeth were placed into the stent and placed
on each model to permit the bar to be fabricated to fall within the confines of the established dentures. It was decided that the bars
would be cemented to four of the implants in
each arch and screw retained to the remaining four implants (the bar would be both screw
and cement retained).
UCLA type heads
were placed onto each implant analog on
the model and plastic bar stock was attached
between the heads using Duralay resin (Dental Manufacturing Comp, Worth, IL). The bars
were then cast in chrome cobalt and finished.
The models with bars upon them were duplicated and a cast partial denture framework
was fabricated and cast from chrome cobalt to
strengthen the overdenture and prevent fracture
during usage. Metal Dolder clips (Attachments
International, San Mateo, CA) where placed on
the finished bar on the original models, with clips
in the anterior and bilateral posterior. The bars
were blocked out between the inferior aspect of
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the bar and the model to prevent acrylic entrapment during processing. The cast reinforcement
framework was seated over the overdenture bar
and waxed to the cast. The stent was used to wax
the denture teeth to the framework and occlusion
was verified on the articulator. The models were
flasked and packed with a heat curable denture
acrylic and processed and finished (figure 12).
The overdenture bars and finished dentures
were returned for insertion. The cementable
abutment heads were inserted in the implants.
Ketac-Cem glass ionomer luting cement (3M/
ESPE, St. Paul, MN) was mixed and placed
into the bar at those locations. The bars were
seated, fixation screws were inserted at the other
implant locations, and the cement allowed to
set. Excess cement was removed with a scaler.
A panoramic radiograph was taken to verify
seating of the over-denture bars and removal
of excess cement (figure 13). The finished dentures were inserted, retention with the Dolder
clips was verified, and occlusion checked and
adjusted. The patient was returned to function and lip support was achieved (figure 14).

CONCLUSION:
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Plateform implants are often overlooked as an
alternative to extensive grafting procedures when
adequate osseous height is available but resorption has resulted in deficient ridge width. Two
stage plateform implants permit the implant to
be placed and left unloaded to allow osseointegration as is achieved with root form implants.
With multiple articles showing long term function, plateform implants should be considered
as a possible alternative when adequate ridge
width does not exist and the patient cannot or
will not tolerate ridge widening procedures.
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