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T
he treatment of the edentulous
patient using implants introduced
by Brånemark et al1,2 in a 2-staged

approach was demonstrated to be a pre-
dictable treatment and represented the
“standard of care” for the treatment of
the edentulous patient. Despite the
highly successful outcomes3,4 for the
implant-supported dentures, some pa-
tients may have been discouraged from
selecting dental implant therapy as
a result of the lag time between implant
placement and delivery of the final pros-
thesis.5

Over the last decade, newer imme-
diate provisionalization/loading proto-
cols have been demonstrated to reduce
the treatment time resulting in high
implant success rates.6–13

The use of panoramic radiographs
may affect the correct planning for
implant therapy by leading the surgeon

to an incorrect estimation of the bone
level.14 Recent improvements in diag-
nostic and treatment plan software have
substantially and positively enhanced
the treatment of edentulous patients.15–21

Using a computed tomography (CT)
scan-basedplanning system, the surgeon
is able to select the optimal location for
implant placement even in the presence
ofminimumvolume, avoiding the needs

for bone augmentation procedures in
many cases. Precise osteotomy control
is performed using surgical guides, al-
lowing transfer of planned implant posi-
tions to the mouth in a flapless way so as
to reduce pain and swelling.

Current management of the eden-
tulous population should include con-
tinued development of oral implant
technology to use techniques that can
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Objective: The purpose of this
report is to present the clinical out-
comes and patients’ satisfaction of
full-mouth rehabilitation using com-
puter-aided flapless implant place-
ment and immediate loading of
a prefabricated prosthesis.

Materials and Methods: The
study included 30 consecutive fully
edentulous patients who received
312 implants. Mandible and max-
illa were treated in the same surgi-
cal session with computer-guided
flapless approach using the Nobel-
Guide protocol. Prefabricated
screw-retained fixed prostheses
were inserted at the end of surgery.
Clinical and radiographic evalua-
tions were assessed at 6, 12, and 36
months. At baseline and 6 months
after surgery, patients answered
Oral Health Impact Profile in Eden-

tulous Adults questionnaire to
assess satisfaction.

Results: The implant survival
rate was 97.9%, whereas the aver-
age marginal bone loss was 1.9 6
1.3 mm after 3 years. At 6 months,
patients showed significantly greater
satisfaction with their fixed rehabili-
tation when compared with conven-
tional dentures.

Conclusions: The results of this
study confirm that rehabilitation
with a prefabricated fixed prosthesis
supported by implants placed with
NobelGuide protocol is a viable and
predictable treatment and increases
patients’ satisfaction and improves
oral health-related quality of life.
(Implant Dent 2013;22:444–452)
Key Words: edentulism, computer-
guided implantology, flapless sur-
gery, OHIP questionnaire
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provide function, aesthetics, and com-
fort with a minimally invasive surgical
approach.22

Assessments of rehabilitation treat-
ments must consider patients’ opinions
as a variable of treatment success.23 Pa-
tients often express dissatisfaction with
their lower arch dentures,24 and com-
plaints include reduced retention stability
of conventional dentures and difficulties
withmastication and verbal communica-
tion, all because of bone resorption of the
alveolar process with time.25 A patient’s
perception of his or her ownoral health is
very important. Oral health, as related to
quality of life (oral health-related quality
of life [OHRQoL]), characterizes an in-
dividual’s perception of buccal health
and can be used as an indicator of the
advantages of prosthetic rehabilitation
strategies.26,27 The Oral Health Impact
Profile (OHIP) questionnaire is one of
themost technically sophisticated instru-
ments for assessment of OHRQoL.28

The aim of this study is to report the
clinical outcomes of full-mouth rehabil-
itation using computer-aided flapless
implant placement and immediate load-
ing of a prefabricated prosthesis with
a 3-year follow-up and to evaluate
satisfaction of edentulous individuals
treated with NobelGuide protocol.

MATERIAL AND METHODS

At 4 different study centers, 30
consecutive fully edentulous patients
(18 women and 12 men) in both arches
were enrolled in the trial and provided
written informed consent to participate
in the study. At the first visit, medical
history and clinical evaluation were
recorded. There was no limitation on
the basis of medically compromising
conditions such as anticoagulants, beta-
blocking agents, hypertension, and
hypothyroidism. The exclusion criteria
were radiotherapy in the maxillary
region, bisphosphonate therapy, re-
maining teeth that could interfere with
implant placement, inability of mouth
opening sufficiently to accommodate
the surgical tooling (at least 50 mm),
and lack of available bone. For the
edentulous maxilla, the anatomical
inclusion criteria was a residual ridge
crest of a minimum of 4 mm wide,
buccolingually, and 10 mm high from
canine to canine; for the mandible, the

Fig. 1. Example of severe disability in the oral cavity resulting from a complete edentulism. The
increase of the tongue volume and the irregular profile of the bone processes can be noticed.
A discrete amount of keratinized tissue can be seen as well.

Fig. 2. Three-dimensional reconstruction from DICOM files of the lower jaw and its implant-
surgical virtual planning according to the “all-on-4” protocol. The almost crestal position of the
mental nerve can be noticed.

Fig. 3. Three-dimensional reconstruction from DICOM files of the maxilla and its implant-
surgical virtual planning. The good parallelism between implants, achieved in digital pro-
gramming, can be noticed.
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anatomical inclusion criteria was an
alveolar width of 4 mm and a height
of at least 8 mm (Fig. 1).

For radiographic guide, the patient’s
prosthesis was used, when adequate, or
a new one was fabricated before CT
examination. At least 6 gutta-percha
(Gutta-perchaPoints ISOSizes,Colored;
Dentsply DeTrey GmbH, Konstanz,
Germany) markers (1.5 mm deep) were
included in the scan prosthesis in differ-
ent axial planes to serve as radiopaque
references. A silicone (Zhermack Spa)
interocclusal index was also made as

a radiographic index to allow reproduc-
ible placement of the scan template intra-
orally by having the patient gently
occlude against it.

The patient was then referred to the
radiologist for a high-resolution spiral
CT (SomatomVolume Zoom; Siemens,
Erlanger, Germany) scan. A double
scanning procedure was followed. The
first CT scan, with the subject wearing
the radiographic scan template and in-
terocclusal index, was used to visualize
the bony architecture and anatomy of the
potential implant sites. A second CT of

the scan template alone was performed
using NobelGuide protocol to visualize
the nonradiopaque radiographic guide.
The 2 resulting sets of Digital Imaging
and Communication in Medicine
(DICOM) files were then fused by mak-
ing the radiopaque gutta-percha markers
coincide. The 2 resulting sets of DICOM
files were fused on the basis of the
presence of radiopaque gutta-percha
markers. Surface representations of
the bone and the prosthesis were com-
puted from these CT data sets by means
of segmentation and loaded into a 3-
dimensional (3D) image-based treatment
planning software (Procera software;
NobelBiocare AB, Göteborg, Sweden).

The Procera software was used to
virtually plan the ideal position accord-
ing to the anatomical condition of each
patient (Figs. 2 and 3), and the planning
datawere sent toSweden,where surgical
templateswith hollowmetallic cylinders
for guiding implant placement were pre-
pared (Fig. 4). The laboratory procedure
consisted of fabricating a working cast
from the surgical template,mounting the
cast onto an articulator, and then fabri-
cating a metal-acrylic fixed complete
prosthesis from molar to molar. There-
fore, a new silicone surgical index was
prepared to allow the correct position of
upper and lower surgical templates in the
mouth before surgery.

Both maxilla and mandible were
treated during the same surgical session
under conscious sedation and local
anesthesia with articaine chlorohydrate
with 4% epinephrine (Alfacaina 40 mg;
Dentsply Italia, Rome, Italy). All
patient were subjected to intravenous
sedation (fractioned administration of
0.5–1 mg midazolam and 0.5 mg atro-
pine). All patients were prescribed 2 g
amoxicillin (Zimox; Pfizer Italia Srl,
Rome, Italy) 1 hour before surgery
and rinsed with chlorhexidine gluco-
nate (0.2% for 1 minute) before the
intervention. The 2 surgical templates
(mandible andmaxilla) were seated into
the mouth of each patient using the sil-
icone index and stabilizedwith at least 3
transalveolar pins (anchor pins; Nobel-
Biocare AB) (Figs. 5 and 6).

The acrylic resin surgical guide
contained metal cylinders holding
removable sleeves ofdifferent diameters,
to fit the drill diameters used to prepare

Fig. 4. Start-up of surgical and prosthetic simultaneous rehabilitation of the 2 jaws. The 2
surgical guides, the positioning index, and the prosthetic abutments can be noticed, in
addition to the prefabricated “ad-interim” prostheses made in reinforced acrylic.

Fig. 5. Intraoral view of the lower surgical template with the 4 implants placed and the 3
anchor pins.

Fig. 6. Intraoral view of the surgical mask placed on the upper jaw with the 7 implants inserted
and the 3 anchor pins.
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the implant sites. Drills with increasing
diameters were used to prepare the
implant site as suggested by the manu-
facturer. When limited bone resistance

was noted by tactile assessment during
drilling, undersized drilling of the alve-
olus was performed before implant
insertion to ensure primary stability

trabecular bone compaction. On the
contrary, in the case of extremely dense
bone, oversized drilling in length and/or
screw tapping of the 2 of the 3 implant
sites was performed. Bicorticalization
was used for the maxillary implants
to improve the primary stability. All
implants were inserted with a minimum
torque of 35 N/cm and a maximum of
50 N/cm, which indicates whether the
implants were placed level with the crest
or countersunk.

Once all implants were inserted, the
surgical templates were removed, and
the prefabricated metal and acrylic resin
complete-fixed dentures were connected
to the implants by means of the expand-
ing abutments. When tilted implants
were used, 30-degree Multi-Unit Abut-
ment (NobelBiocare AB) was placed
using a custom jig manufactured in
laboratory before surgery.

A panoramic radiograph or serial
intraoral radiographs were immediately
made to evaluate the proper adaptation
of all abutments to the implant platform
(Fig. 7). Once this was successfully con-
firmed, the abutments were tightened to
35 N/cm. The upper and lower prosthe-
seswere placed immediately in function,
and occlusal adjustments were per-
formed (Fig. 8).

The following postoperative pro-
tocol was followed: Anti-inflammatory

Fig. 7. Panoramic radiograph taken right after delivering the 2 immediately loaded prosthe-
ses. A good fit between the prosthetic abutment, the implant platform, and prostheses can be
noticed.

Fig. 8. Front view of the provisional prosthesis immediately after the insertion of the implants
and occlusal adjustment.

Table 1. OHIP-EDENT Questionnaire

Functional limitation (FL)
FL1 Have you had trouble pronouncing any words? 1 2 3 4 5
FL2 Have you felt that your sense of taste has worsened? 1 2 3 4 5

Physical pain (PA)
PA1 Have you had painful aching in your mouth? 1 2 3 4 5
PA2 Have you found it uncomfortable to eat any foods? 1 2 3 4 5

Psychological discomfort (PD)
PD1 Have you been self-conscious? 1 2 3 4 5
PD2 Have you felt tense? 1 2 3 4 5

Physical disability (PH)
PH1 Has your diet been unsatisfactory? 1 2 3 4 5
PH2 Have you had to interrupt meals? 1 2 3 4 5

Psychological disability (PS)
PS1 Have you found it difficult to relax? 1 2 3 4 5
PS2 Have you been a bit embarrassed? 1 2 3 4 5

Social disability (SO)
SO1 Have you been a bit irritable with other people? 1 2 3 4 5
SO2 Have you had difficulty doing your usual jobs? 1 2 3 4 5

Handicap (HA)
HA1 Have you felt that life in general was less satisfying? 1 2 3 4 5
HA2 Have you been totally unable to function? 1 2 3 4 5
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drugs with ibuprofen (600 mg twice
a day; Brufen; Abbott spa, Campoverde
di Aprilia, Italy) was prescribed for 4
days postoperatively, and if necessary
amoxicillin + clavulanic acid (1 g twice
a day for 6 days; Zimox) were pre-
scribed. Patients were also instructed
to maintain oral hygiene and to use
a chlorhexidine rinse (Curasept 0.2%;
Curaden Healthcare Srl, Milan, Italy)
twice a day for 15 days and placed on
a soft diet during the first 2 months after
surgery to limit occlusal loading.

All 30 patients were recalled after 1
day, 10 days, 4 and 6 months, and
subsequently, annually. Panoramic ra-
diographs were made at annual recalls.
Thepresence of eventual radiolucencies,
indicative of a fibrous encapsulation and
failure of the implants, was noted.
Periapical radiographs were made at
implant insertion and again at 6 and
12 months with a long-cone parallel
technique using a conventional radio-
graph holder (Rinn centrator bite;Dents-
ply Rinn, Elgin, IL) individualized for
each site with an acrylic resin template.
Bone level measurements were per-
formed by an independent radiologist at
the Division of Neuro-Radiology, Uni-
versity of Florence CTO, Italy; the refer-
ence point for the readingwas the implant
platform (thehorizontal interfacebetween
the implant shoulder and the abutment),
and marginal bone remodeling was
defined as the difference inmarginal bone
level relative to the bone level at the time
of surgery. The mean and SD of the mar-
ginal bone level were calculated. The
patient records were retrospectively ana-
lyzed using descriptive statistics. The
marginal bone remodeling, the number
of implants placed, the number of im-
plants lost, their diameters, and survival
time were recorded.

Implant survival rate analysis at 3
years follow-up withMantel-Cox test of
log ranks and a paired t test for assessing
differences inmarginal bone levels at 12
and 36 months were performed.

Questionnaire
Patient satisfaction was assessed

using the OHIP in Edentulous Adults
(OHIP-EDENT) questionnaire. The
OHIP was developed in Australia by
Slade and Spencer29 in 1994, and the
tool comprises 49 questions distrib-
uted into 7 subscales. However, the
questionnaire is considered too far-
reaching by some, and a number of
studies have explored the possibility
of downsizing it, without impairing
its scope of application. Among the
short versions that have been devel-
oped, the authors selected for this
study the OHIP-EDENT,29–31 which
deemed the most appropriate for eden-
tulous patients. The tool detects the
impact of oral health on the quality of
life of patients with total prostheses,

Fig. 9. Survival rate.

Fig. 10. Panoramic radiograph taken after delivering the definite metal-ceramic prostheses
(year 2006).

Fig. 11. Metal-ceramic prostheses in situ, in occlusion. The bone resorption was compen-
sated with pink composite that well reproduces the soft tissues.

Fig. 12. X-ray control at 6 years showing a good conservation of the periimplant hard tissue.
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before and after they have received
them.31,32

The OHIP-EDENT is a 14-question
survey, grouped as 7 subscales or do-
mains: functional limitation, physical
pain, psychological discomfort, physical
disability, psychological disability, social
disability, and handicap. It is specific to
edentulous patients and presents ques-
tions addressing masticatory capacity,
pleasure in eating, level of comfort and
assurednesswhilewearing theprosthesis,
and relationshipproblems, amongothers.
The questionnaire (Table 1) was applied
by 1 examiner only. Tomake it easier for
the patient, a choice of only 3 answers
was given: (0)¼ never; (1)¼ sometimes;
(2) ¼ almost always, unlike the English
version of the questionnaire, which gives
a choice of 5 answers. The lowest scores
represent a satisfactory perception of an
individual’s oral conditions, and there-
fore higher satisfaction and better quality
of life. At baseline, before surgery, sub-
jects were asked to rate their satisfaction
with various aspects of their dentures and
their functional difficulties. Six months

after the surgery, subjects completed fur-
therOHIP-14questionnaires to assess the
impact of their prostheses on their OHR-
QoL. Baseline and 6 months data were
collected, and mean and SD were calcu-
lated as summary statistics for all varia-
bles. Within-group changes were tested
using Fisher exact test: P values lower
than 0.05 were considered statistically
significant. All statistic analyses were
performed using IBM SPSS software
version 18.0 (IBM,Corp.,Armonk,NY).

RESULTS

In 30 consecutive patients, followed
up to a 3-year period, a total of 312
implants were placed. The implant
lengths varied between 8.5 and
18 mm and implant diameters were 3.3
mm (n ¼ 18), 3.75 mm (n ¼ 130), or 4
mm (n ¼ 164). The types of implants
used were Nobel Speedy Groovy (192)
and Brånemark Standard MKIII (130)
(NobelBiocare AB). A total of 135 im-
plants were inserted in the mandible and
177 in the maxilla. The overall implant
survival rate at 3 years was 97.9%
(96.6% for the maxilla and 99.2% for
the mandible) (Fig. 9). No statistical sig-
nificant differencewas recorded between
survival of maxillary and mandibular
implants (P ¼ 0.12). Three maxillary
implants were lost in the first 3 months
of healing, 2 after 6 months, and 1 after
12months of loading.Theonly 1 implant
lost in the mandible failed after 2 years
because of periimplantitis, but it was not
necessary to be substituted. All the max-
illary implants lost were reinserted and
were not included in the statistical anal-
ysis in this study. The time necessary for
implant placement and delivery of 2
prostheses varied from 1.5 to 2.5 hours.
No provisional prosthesis failed to fit,
and all could be placed the same day.
The patient’s postoperative discomfort
such as swelling and pain was almost
negligible. After 4 to 6 months of os-
seointegration healing patients had the
choice of replacing the fixed provisional
prosthesis with a definitive metal-acrylic
or metal-ceramic complete bridge. Only
3 patients opted to replace the maxillary
prosthesis with metal-ceramic fixed den-
ture for aesthetic reason, whereas 6 pa-
tients received a definitive titanium-
acrylic fixed denture (Figs. 8 and 10).

After 3 years of follow-up, the defini-
tive and the provisional prostheses
were all still in function. Nine patient
experienced fracture of the acrylic
resin, 6 mandibular and 3 maxillary
prostheses. Six of these patients were
heavy bruxers, and another explana-
tion for prosthesis fracture could be
the fact that patient did not follow in-
structions regarding the soft food diet
or the absence of the perfect passive fit
of the prosthesis at the end of surgery.
This problem was solved by repairing
the prosthesis, adjusting the occlusion,
manufacturing an occlusal night guard,
and giving patient further instruction
regarding overloading of the prosthesis.
Thus, no further mechanical complica-
tions occurred. The mean bone loss was
–1.2 mm (SD: 0.7) and –1.9 mm (SD:
1.3) after 1 year and 3 years, respec-
tively (Figs. 11 and 12). The distribu-
tions can be found in Figures 13 and 14.

Statistical Analysis
When the OHIP-EDENT-14 ques-

tionnaires filled at baseline and at 6
months follow-up were compared, a sta-
tistically significant differencewas found
for questions PA1, PA2, PD1, PS2, SO1,
and SO2 and a tendency to significance
was found for questions PS1, HA1, and
HA2.

DISCUSSION

In this trial, 30 patients with re-
sorbed fully edentulous maxillae and
mandibles were treated. All implants
were placed without flap elevation and
all prostheses, fabricated before surgery,
could be immediately applied and
loaded with low rate of complications.
This study reports medium-term obser-
vations in which the stability of the
marginal bone level and high cumulative
implant survival rate over such a period
are reassuring and confirm the results
already reported in literature.15–20 The
key to success with immediate loading
in themandible andmaxilla is the imme-
diate and rigid connection of the im-
plants by using an acrylic resin and
metal-fixed complete denture immedi-
ately placed at the end of the surgery.
Some authors reported the occurrence
of surgical and technical complications
with this protocol such as extensive

Fig. 13. Frequency distribution of marginal
bone loss at 12 months.

Fig. 14. Frequency distribution of marginal
bone loss at 36 months.
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adjustments of occlusion, misfit of abut-
ment bridge, disconnection of the
bridge, and fixture losses resulted in
the removal of the superstructure in
some cases, who returned to removable
dentures.33,34 None of our patients re-
turned to removable dentures, and all
the fixed prostheses were fixed in a few-
minutes at the end of the surgery. In the
opinion of the authors of this study, the
explanation for severe misfittings was
derived from an incorrect planning such
as implants virtually positioned with
high degree of divergent axis or more
often from an incorrect handling of the
surgical tools such as high torque of
insertion of the implants and displace-
ment or fracture of the surgical template,
which may cause a deviated implant
position from the virtual planning. The
results reported here confirm that, if the
NobelGuide protocol is strictly followed
and the surgery is carefully performed,
avoiding displacement of the surgical
template is possible to fit the prefabri-
cated prosthesis in a predicable way.
The key point is the accurate stent posi-
tioning at the beginning of surgery; so, it
is recommended to administrate the
majority of local anesthesia buccally
to minimize the risk of template dis-
placement inducted by palatal soft tissue
deformation, the use of more than 3
transalveolar pins (Anchor Pins) to
improve the stabilization of the surgical
stent, and partial pretapping of the
implant sites, even in soft bone, reducing
the insertion torque although the under-
preparation of the implant site is still
performed. In a study conducted on
cadavers, preoperative cone-beam CT
imageswere subsequentlymatchedwith
postoperative ones to calculate the devi-
ation between planned and installed im-
plants.35 This study showed an average
angular deviation of 2 degrees (SD, 0.8
degrees; range, 0.7–4.0 degrees) when
compared with the planning, whereas
the mean linear deviation was 1.1 mm
(SD, 0.7 mm; range, 0.3–2.3 mm) at
the hex and 2.0mm (SD, 0.7mm; range,
0.7–2.4 mm) at the tip, confirming the
accuracy of this protocol.35

In this study, satisfaction was deter-
minedusing theOHIP-EDENTquestion-
naire, which has been validated in
the literature, to detect the impact
of OHRQoL of patients with total

prostheses (overdentures and fixed
types).29 Themajority of previous studies
that have reported the influence of pros-
thetic treatment on the quality of life of
patients have used nonvalidated instru-
ments to assess patient satisfaction.31

Several studies have shown that patients
treated with implant-supported lower
overdentures are more satisfied than
those who wear conventional overden-
tures.36,37 A similar tendency has been
observed for patients treated with fixed
prostheses, where the majority was gen-
erally satisfied with this type of rehabili-
tation. Therefore, the current results are
similar to those already reported, indicat-
ing that patients treated with implant-
supported total fixed prostheses are con-
tent with the result, especially because
previously they had worn total conven-
tional prostheses, which were ineffective
in terms of retention, stability, and sup-
port. However, to the authors’ knowl-
edge, this is the first time that the
patient satisfaction is evaluated with the
OHIP questionnaire in full-mouth reha-
bilitation with prefabricated fixed pros-
theses and computer-assisted surgery.
In this study, patients treated with the
NobelGuide protocol showed signifi-
cantly greater satisfaction than the
conventional denture demonstrating
a positive effect on patient OHRQoL.
However, the absence of a control
group limits the importance that can
be placed on this observation.

Although some disadvantages of
this procedure have to be taken into
consideration, such as cost, software
acquisition, and planning time, there are
evident gains including improved surgi-
cal planning avoiding in most of cases
bone augmentation procedures, reduced
surgery time, postoperative pain, and
swelling reduced to the minimum. The
entire clinical procedure is not a simple
procedure and should be recommended
to clinicians with advanced clinical and
surgical experience, especially in com-
plex cases. In the authors opinion, how-
ever, this represents the future standardof
care to treat fully edentulous patients.

Disadvantages of this advanced
computer technology are increased
costs, for software purchase and doctor
training and for the stereolithographi-
cally produced surgical templates. Time
investment for the planning process

also means an increase in cost. How-
ever, once the doctor is familiar with
the software, 3D analysis of computer
tomograms and virtual implant place-
ment are fast. A compensation of costs
results from reduced chairside time
when doing surgery and a reduction
of follow-up visits of the patients.
Reduced patient morbidity is further
an important aspect that cannot be
calculated directly in money but is
beneficial for the patients.

CONCLUSIONS

Computer-guided implant systems
give provide an elevate amount of
diagnostic, anatomic, and prosthetic
data for the clinicians. The use of these
protocols allows the placement of im-
plants with flapless surgery and the
immediate delivering of prosthesis.
Immediate loading of implants placed
in edentulous mouth is a reliable and
predictable technique for full-mouth
rehabilitation. Following the standard
protocol assures a low occurrence of-
complications and improves the pa-
tient’s compliance. Data from this
study show that survival rates for im-
plants placed with the NobelGuide pro-
tocol are high and comparable
with other implant procedures. More-
over, the flapless surgery and the imme-
diate loading increase the patients’
compliance.

The OHIP-14 proved to be well
accepted from the patients and suitable
for describing the satisfaction for
dental therapies in edentulous pa-
tients. Patient’s grade of satisfaction
with this rehabilitation is very high,
as attested by the OHRQoL, because
it grants a better stability and support,
together with lower postoperative
discomfort.

Therefore, implants’ placement
with flapless surgery, following the
NobelGuide protocol and their imme-
diate loading, provides a fast and an
efficient rehabilitation for edentulous
patients.

Additional studies involving the
OHIP-14 can be planned to compare
the NobelGuide protocol with other
computer-guided implant protocols not
only on the basis of clinical results but on
the patient’s satisfaction as well.

450 FULL-MOUTH REHABILITATION AND FLAP-LESS SURGERY � MARRA ET AL



DISCLOSURES

The authors claim to have no finan-
cial interest, either directly or indirectly,
in the products or information listed in
the article.

REFERENCES

1. Brånemark PI, Adell R, Breine U,
et al. Intraosseous anchorage of dental
prostheses. I. Experimental studies. Scand
J Plast Reconstr Surg. 1969;3:81–100.

2. Brånemark PI, Hansson BO, Adell
R, et al. Osseointegrated implants in treat-
ment of edentulous jaw. Experience of
a 10-years period. Scand J Plast Reconstr
Surg. 1977;16(suppl);1–132.

3. Wittneben JG, Buser D, Salvi GE,
et al. Complication and failure rates with
implant-supported fixed dental prostheses
and single crowns: A 10-year retrospective
study [published online ahead of print April 2,
2013]. Clin Implant Dent Relat Res.

4. Pjetursson BE, Thoma D, Jung R,
et al. A systematic review of the survival
and complication rates of implant-supported
fixed dental prostheses (FDPs) after a mean
observation period of at least 5 years. Clin
Oral Implants Res. 2012;23:22–38.

5. Johannsen A, Wikesjö U, Tellefsen
G, et al. Patient attitudes and expectations
of dental implant treatmentdA question-
naire study. Swed Dent J. 2012;36:7–14.

6. Balshi SF, Wolfinger GJ, Balshi TJ. A
prospective study of immediate functional
loading following the teeth in a day proto-
col: A case series of 55 consecutive eden-
tulous maxillas. Clin Implant Dent Rel Res.
2005;7:24–31.

7. Becker W, Becker BE, Huffstetler S.
Early functional loading at 5 days for Brå-
nemark implants placed into edentulous
mandibles: A prospective, open-ended,
longitudinal study. J Periodontol. 2003;
74:695–702.

8. De Bruyn H, Kisch J, Collaert B,
et al. Fixed mandibular restorations on
three early-loaded regular platform Bråne-
mark implants. Clin Implant Dent Relat
Res. 2001;3:176–184.

9. Degidi M, Piattelli A. Immediate
functional and non-functional loading of
dental implants: A 2- to 60-month follow-
up study of 646 titanium implants.
J Periodontol. 2003;74:225–241.

10. Glauser R, Lundgren AK, Gottlow J,
et al. Immediate occlusal loading of Bråne-
mark System� TiUnite™ implants placed
predominantly in soft bone: 1-year results
of a prospective, clinical study. Clin Implant
Dent Relat Res. 2003;5(suppl 1):47–56.

11. Horiuchi K, Uchida H, Yamamoto K,
et al. Immediate loading of Brånemark Sys-
tem implants following placement in eden-

tulous patients: A clinical report. Int J Oral
Maxillofac Implants. 2000;15:824–830.

12. Maló P, Rangert B, Nobre M. “All-
on-four” immediate function concept with
Brånemark System� implants for com-
pletely edentulous mandibles. A retrospec-
tive clinical study. Clin Implant Dent Relat
Res. 2003;5(suppl 1):2–9.

13. Maló P, Rangert B, Nobre M. “All-
on-Four” immediate-function concept with
Brånemark System R implants for completely
edentulous maxillae: A 1 year retrospective
clinical study. Clin Implant Dent Relat Res.
2005;7(suppl 1):S88–S94.

14. Eickholz P, Kim TS, Benn DK, et al.
Validity of radiographic measurement of
interproximal bone loss. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod..
1998;85:99–106.

15. Rocci A, Martignoni M, Gottlow J.
Immediate loading in the maxilla using
flapless surgery, implants placed in pre-
determined positions, and prefabricated
provisional restorations: A retrospective
3-year clinical study. Clin Implant Dent
Relat Res. 2003;5(suppl 1):29–36.

16. Sanna AM, Molly L, van
Steenberghe D. Immediately loaded CAD-
CAMmanufactured fixed complete dentures
using flapless implant placement proce-
dures: A cohort study of consecutive pa-
tients. J Prosthet Dent. 2007;97:331–339.

17. van Steenberghe D, Glauser R,
Blomback U, et al. A computed tomo-
graphic scan-derived customized surgical
template and fixed prosthesis for flapless
surgery and immediate loading of implants
in fully edentulous maxillae. A prospective
multicenter study. Clin implant Dent Relat
Res. 2005;7(suppl 1):S111–S120.

18. Balshi SF, Wolfinger GJ, Balshi TJ.
Surgical planning and prosthesis construc-
tion using computer technology and medical
imaging for immediate loading of implants in
pterygomaxillary region. Int J Periodontics
Restorative Dent. 2006;26:239–247.

19. Maló P, de Araujo Nobre M, Lopes
A. The use of computer-guided implant
surgery and four implant placed in imme-
diate function to support a fixed denture.
Preliminary results after a mean follow-up
of thirteen months. J Prosthet Dent. 2007;
97:S26–S34.

20. Azari A, Nikzad S. Flapless implant
surgery: Review of the literature and report
of 2 cases with computer -guided surgical
approach. J Oral Maxillofac Surg. 2008;
66:1015–1021.

21. Benavides E, Rios HF, Ganz SD,
et al. Use of cone beam computed tomog-
raphy in implant dentistry: The International
congress of oral implantologists consen-
sus report. Implant Dent. 2012;21:78–86.

22. Cooper LF. The current and future
treatment of edentulism. J Prosthodont.
2009;18:116–122.

23. Awad MA, Feine JS. Measuring
patient satisfaction with mandibular pros-
theses. Community Dent Oral Epidemiol.
1998;26:400–405.

24. van Waas MA. The influence of
clinical variables on patients’ satisfaction
with complete dentures. J Prosthet Dent.
1990;63:307–310.

25. Boerrigter EM, Geertman ME, Van
Oort RP, et al. Patient satisfaction with
implant-retained mandibular overdentures.
A comparison with new complete den-
tures not supported by implantsdA multi-
centre randomized clinical trial. Br J Oral
Maxillofac Surg. 1995;33:282–288.

26. John MT, Slade GD, Szentpétery
A, et al. Oral health-related quality of life
in patients treated with fixed, removable
and complete dentures 1 month and 6 to
12 months after treatment. Int J Prostho-
dont. 2004;17:503–511.

27. Strassburger C, Kerschbaum T,
Heydecke G. Influence of implant and con-
ventional prostheses on satisfaction and
quality of life: a literature review. Part 2: Qual-
itative analysis and evaluation of the studies.
Int J Prosthodont. 2006;19:339–348.

28. Locker D. Health outcomes of oral
disorders. Int J Epidemiol. 1995;24 S85–S89.

29. Slade GD, Spencer AJ. Development
and evaluation of the oral health impact pro-
file. Community Dent Health. 1994;11:3–11.

30. Souza RF, Patrocínio L, Pero AC,
et al. Reliability and validation of a Brazilian
version of the oral health impact profile for
assessing edentulous subjects. J Oral Re-
habil. 2007;34:821–826.

31. Zani SR, Rivaldo EG, Frasca LC,
et al. Oral health impact profile and pros-
thetic condition in edentulous patients
rehabilitated with implant-supported over-
dentures and fixed prostheses. J Oral Sci.
2009;51:535–543.

32. Allen F, Locker D. A modified short
version of the oral health impact profile for
assessing health related quality of life in
edentulous adults. Int J Prosthodont.
2002;15:446–450.

33. Komiyama A, Klinge B, Hultin M.
Treatment outcome of immediately loaded
implants installed in edentulous jaws fol-
lowing computer-assisted virtual treatment
planning and flapless surgery. Clin Oral Im-
plants Res. 2008;19:677–685.

34. Yong LT, Moy PK. Complications
of computer-aided-design/computer-aided-
machining-guided (NobelGuide) surgical
implant placement: an evaluation of early
clinical results. Clin Implant Dent Relat Res.
2008;10:123–127.

35. Van Assche N, van Steenberghe D,
Guerrero ME, et al. Accuracy of implant
placement based on pre-surgical planning
of three dimensional cone-beam images: A
pilot study. J Clin Periodontol. 2007;34:
816–821.

IMPLANT DENTISTRY / VOLUME 22, NUMBER 5 2013 451



36. Wismeijer D, Van Waas MA,
Vermeeren JI, et al. Patient satisfaction
with implant supported mandibular over-
dentures. A comparison of three treatment

strategies with ITI-dental implants. Int J Or-
al Maxillofac Surg. 1997;26:263–267.

37. Cune M, van Kampen FM, van der
Bilt A, et al. Patient satisfaction and prefer-

ence with magnet, bar-clip and ball-socket
retained mandibular implant overdentures:
a cross-over clinical trial. Int J Prosthodont.
2005;18:99–105.

452 FULL-MOUTH REHABILITATION AND FLAP-LESS SURGERY � MARRA ET AL


