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ABSTRACT

Purpose: The objective of this prospective clinical study was to document the overall treatment outcome of immediately
loaded single Astra Tech Osseospeed™ (Astra Tech AB, Molndal, Sweden) implants placed in extraction sockets, healed
ridges, and grafted sites.

Materials and Methods: Forty-eight patients in need of a single implant in the anterior maxilla (15-25) were recruited.
Patients were allocated to a conventional implant treatment (CIT) or immediate implant treatment (IIT) group on the basis
of specific criteria. If the buccal bone plate was damaged or missing upon tooth removal, patients were allocated to a grafted
implant treatment (GIT) group. Irrespective of the treatment concept, implants were immediately provisionalized. Hard
and soft tissue alterations, aesthetic parameters (pink and white esthetic scores, [PES and WES]) and patient’s opinion
(Oral Health Impact Profile [OHIP-14] questionnaires) were registered at different time points.

Results: After 1 year of function, the overall implant survival rate was 98% with one failure following IIT. The mean bone
level to the implant-abutment interface was 0.65 (SD 0.79), 0.85 (SD 0.64), and 0.56 mm (SD 0.44) for CIT, II'T, and GIT.
Complete papilla loss was rare following either strategy. Mean midfacial recession amounted to 1.00 (SD 1.15), 0.12 (SD
0.78), and 0.49 mm (SD 0.82) for CIT, II'T, and GIT, respectively. The aesthetic outcome showed a mean PES of 10.30 (SD
1.89) and mean WES of 7.11 (SD 2.14), all patients considered. Patient’s satisfaction showed a significant improvement
after 1 year of function on all seven domains (p < .001).

Conclusions: This prospective study showed that single implants clinically and aesthetically perform well under immediate
non-occlusal loading conditions in the premaxilla. In this context, it is of pivotal importance to stress that patients were
carefully selected for IIT and GIT.
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INTRODUCTION

A range of loading schedules have been described in
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multiple-splinted implants in the interforaminal region
of the mandible’” and the maxilla.*'* Single maxillary
implants in the anterior maxilla may also be im-
mediately restored with predictable osseointegration
and high implant survival rates ranging from 96 to
100%.'""** Proper primary implant stability and avoid-
ance of occlusal or eccentric contact during the healing
period have been considered prerequisites for success in
this respect.'*'”® A recent meta-analysis reported on
the outcome of various loading protocols for single
implants and demonstrated no significant impact of this
parameter.”’ However, it was stated that the available
literature pertaining to soft tissue aspects and aesthetics
was scarce. We believe that soft tissue aspects may
be important in treatment planning. For one thing,
patients with a so-called thin-scalloped gingival bio-
type have been found at risk for possible aesthetic
complications.” ™ As a result, clinicians may want to
exclude these patients for high-risk procedures such as
immediate placement and provisionalization. The same
applies for sites with reduced bone volume or anatomic
restrictions (dehiscence or fenestration). These defects
need bone reconstruction for a predictable outcome in
the long term. Clearly, proper risk assessment and sim-
plicity lead to the temporal separation of bone aug-
mentation and implant placement procedures. Recent
developments have suggested socket grafting at the time
of tooth loss in order to avoid extensive bone recon-
struction thereafter.”** Such ridge preservation is a
simple and minimally invasive technique using anor-
ganic bovine bone material and a resorbable occlusive
membrane, which involves less risk for complications.
With respect to the aesthetic outcome of single-implant
restorations, objective evaluation criteria have recently
been described. The Pink Esthetic Score (PES) was
introduced by Furhauser and colleagues® and includes
factors relating to the soft tissues, whereas the White
Esthetic Score (WES) by Belser and colleagues® relates
to the quality of the implant crown.

Another aspect of treatment outcome is patient’s
opinion, which may be explored by oral health quality
of life questionnaires. Overall, only 2% of the available
literature on implant treatments reported on patient-
centered outcomes,” and for single-tooth replacement,
very few articles have ever addressed the issue.”

To our knowledge, there are no clinical studies avail-
able on three routine modalities of single-implant treat-
ment based on consecutively treated patients in daily

practice by the same clinicians. Given the aforemen-
tioned, the objective of this clinical study was to docu-
ment the overall treatment outcome of immediately
loaded implants placed in extraction sockets, healed
ridges, or grafted sites with an emphasis on soft tissue
aspects, aesthetic parameters, and patient’s opinion.

MATERIALS AND METHODS

Patient Selection

The data pertaining to this paper all relate to patients in

15-25 WhO

need of a single implant in the anterior maxilla,
were recruited in the dental clinic of the University
Hospital in Ghent according to particular inclusion and
exclusion criteria (Figure 1). Immediate implantation
was never performed in high-risk patients with a thin-
scalloped gingival biotype as determined by the trans-
parency of the periodontal probe through the gingival
margin while probing the buccal sulcus of the upper
central incisor.”” Other clinical parameters to include
patients were ideal soft tissue level and contour at the
facial aspect of the failing tooth or the single-tooth gap,
implying no visible disparity between the latter and the
contralateral tooth and the adjacent teeth as described
in a previous paper.'® All patients signed an informed
consent before treatment. The study was conducted in
accordance with the Helsinki declaration of 1975 as
revised in 2000, and the protocol was approved by the
ethical committee of the University Hospital of Ghent
(UZ Ghent, no. 2004/439).

Treatment Groups

After clinical examination and according to the clinical
condition, patients were allocated to a conventional
implant treatment (CIT) or immediate implant treat-
ment (IIT) group. In both groups, panoramic radio-
graphs (Cranex Tome multimodal X-ray unit, Soredex,
Tuusula, Finland), standardized periapical radiographs
(Gendex Oralix AC Densomat, Kavo Dental®, Gendex
Imaging, Cusano Milanino, Milan, Italy), and cone
beam computed tomography (CT) (i-CAT®, Imaging
Sciences International®, Hatfield, PA, USA) were taken
prior to inclusion. At that moment, bone quantity
and quality were assessed. All cases were screened and,
if necessary, treated for caries, endodontic, or peri-
odontal infections. Upon surgical evaluation of either
the healed alveolar ridge or the resulting extraction
socket, clinical decisions were made whether or not an
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48 eligible subjects

48 subjects
48 implants sites

|
25 extraction sites (n=25)
Thick gingival biotype

1
23 healed alveolar bone sites (n=23)
Thick and thin gingival biotype

|
| I
16 immediate implant 9implant sites needed 23 implants placed/loaded
placement/loaded regeneration Appropriate bone volume
Intact extraction socket Buccal bone fenestration/dehiscence
Buccal bone fracture

Buccal bone gap2 2.5 mm

>4 months

9implants placed/loaded

IIT (n=16) GIT (n=9) aT(n=23)
Immediate implant therapy Grafted implant therapy Conventional implant therapy

Implant survival 94%
1implant failed
after 3 months

Implant survival 100%

Implant survival 100%

Figure 1 Flow chart with inclusion and exclusion criteria and patient selection with eligible subjects.

implant could be placed and immediately provisional-
ized. The adequate dimension of available alveolar bone
and, for sockets, the presence of an intact buccal plate
of bone was an initial prerequisite for implant place-
ment. Additionally, unforeseen infections, bony defects,
damage to the buccal bone plate, and/or soft tissues,
<3 mm residual apical native bone to stabilize the
implant, and the implant-to-bone distance >2.5 mm
were considered contraindications for immediate
implant placement. If however, implant placement was
not possible at this time, guided bone regeneration was
performed using anorganic bovine bone (Bio-Oss®,
Geistlich Pharma AG, Wolhusen, Switzerland) and a
resorbable collagen membrane (Bio-Gide®, Geistlich
Pharma AG). These patients were allocated to a third
treatment group, the grafted implant treatment
(GIT) group, and received an implant 4 to 5 months
thereafter.

Implant Placement, Provisonalization, and
Final Crown Delivery

The treatment modalities for implant (Astra Tech
Osseospeed™, Astra Tech AB, Mélndal, Sweden) place-
ment, provisonalization, and final crown delivery are
described in detail in previous publications.'”'® Clinical
cases relating to IIT, CIT, and GIT groups are illustrated
in Figures 2—4, respectively. Flapless or different flap
techniques limited to crestal incision or extended to
full-thickness flap reflection were used.

Hard and Soft Tissue Response

To evaluate the hard tissue response over time, periapical
radiographs using the long cone paralleling technique,
were made at baseline (day of implant/provisional crown
placement), 4, 12, 26, and 52 weeks. An X-ray holder
(XCP Bite Block, Dentsply® Rinn, Elgin, IL, USA) was
used and individualized with an occlusal resin jig
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Toothform
Toothvolume
Toothcolor
Toothtexture

Translucency

Figure 2 Immediate implant treatment case. A and B,
Endodontic involved right lateral incisor with favorable soft
tissue dimensions. C and D, Immediate implant with Direct
Abutment™ (Astra Tech AB) and immediate provisionalization
adapted with radiopaque Filtek™ Supreme XTE Flowable
composite (3MBelgium, Diegem, Belgium). E and F, One year

result with zirconium abutment and cemented full-ceramic crown.

(Tempron GC, Aichi, Japan) to standardize the angula-
tion and position of the film (Kodak® E-F speed dental
film, Carestream Dental AB, Kista, Sweden) in relation to
the implant and the X-ray beam and to minimize the
geometric magnification in the periapical image. An
independent radiologist not affiliated to the study center
performed all radiographic interpretations. The distance
from the mesial and distal interproximal bone to the
reference point (outer aspect of the implant bevel) was
measured to the nearest 0.1 mm under seven times mag-
nification using a magnifying glass and ideal illuminance

and dimmed room circumstances. The mean of these two
measurements was calculated for each implant, and the
changes from baseline were calculated for all follow-up
periods. At the above-mentioned time points, the clinical
condition of the peri-implant soft tissues was evaluated
by monitoring the presence or absence of plaque and
by probing the peri-implant sulcus to register possible
bleeding at four sites (mesiobuccal [MB], distobuccal
[DB], mesiolingual [ML], and distolingual [DL]).

The midfacial mucosa level (linear distance from
the mucosal zenith to the incisal reference line) and the
papilla score (linear distance from the papilla tip to
the incisal reference line) were recorded on continuous
standardized digital slides using appropriate software
(Gingival Status 2009 1.0.0.2., Inspector BV, Baarn, the

WES

Tooth form
Tooth volume
Tooth color
Tooth texture
Translucency

Figure 3 Conventional implant treatment case. A—C, Bilateral
congenital missing lateral incisors. D and E, Osseospeed™
implant and Direct Abutment™. F-H, Immediate
provisionalization. I-K, One year result with Ti-Design™
abutment (Astra Tech AB) and cemented full-ceramic crown.
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Figure 4 Grafted implant treatment case. A and B, Endodontic
involved right central incisor with favorable soft tissue
dimensions. C and D, Extraction and grafting of extraction
socket with Bio-Oss® and Biogide® and >4 months healing
period and temporization with splint. E and F, Implant
placement and immediate provisionalization. G and H, One
year result with Ti-Design™ (Astra Tech AB) abutment and
cemented full-ceramic crown.

Netherlands) as described in a previous article.'® Provi-
sional crown cementation was considered baseline.
Slides were made at baseline, 4, 12 (final crown cemen-
tation), 26, and 52 weeks. The changes from baseline
were calculated for all follow-up periods.

Aesthetics

After 1 year (52 weeks after day of implant/crown place-
ment), the PES and WES were registered according to

the technique described by others.*>*

Patient Satisfaction

Patient satisfaction was measured using the Dutch vali-
dated version of the Oral Health Impact Profile (OHIP-
14) questionnaire,” which is a shortened version of the
OHIP-49 questionnaire.’>* This questionnaire captures
seven conceptually formulated dimensions in 14 ques-
tions that are based on Locker’s theoretical model of
health.” Two questions per domain reflect on: func-
tional limitation, physical pain, psychological disability,
physical disability, psychological discomfort, social dis-
ability, and handicap. The questions are answered on a
scale from 1 to 5. Five is defined as the maximal positive
result indicative of total absence of problems; 1 corre-
sponds to the maximal negative answer or always a
problem. (Answers: 1 = “very often,” 2 = “fairly often,”
3 = “occasionally,” 4 = “hardly ever,” and 5= “never”).
Clinicians involved in surgery and/or prosthetics were
not present when the patient was filling in the OHIP
questionnaire. The questionnaire was completed at
intake before surgery and 4, 26, and 52 weeks after
implant placement and immediate provisionalization.

Statistical Analysis

Data analysis was performed using the patient as the
statistical unit, and descriptive statistics were used to
analyze the group characteristics. Because of the limited
sample size, nonparametric tests were adopted. Bone
level, soft tissue, and OHIP-14 scores changes over time
within each group were examined using the Friedman
test. If a significant time effect was found, Wilcoxon
signed-ranks tests were performed comparing the differ-
ent time points two by two. The level of significance was
set at .05 for each test.

RESULTS

Forty-eight patients were recruited and demographic
details are provided in Table 1. Of 25 patients selected for
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TABLE 1 Demographic Features of Patients

Treatment Male Age, Mean  Female Age, Mean  Total Age, Mean  Ex-Smoker,
Strategy n Gender, n (%) (SD, Range) (SD, Range) (SD, Range) n (%)
1T 16 10 males (62), 6 females (38) 44 (15, 28-68) 46 (15, 22-67) 45 (14, 22-68) 0 (0)
CIT 23 12 males (52), 11 females (48) 49 (19, 19-75) 30 (12, 19-52) 40 (19, 19-75) 2(9)
GIT 9 5 males (56), 4 females (44) 32 (10, 20-47) 39 (21, 22-69) 35 (15, 20-69) 2 (22)

IIT = immediate implant treatment; CIT = conventional implant treatment; GIT = grafted implant treatment.

immediate implant placement and provisionalization,
16 were treated (IIT) (n = 16 sites). Nine patients (36%)
revealed insufficient bone according to the protocol, and
implant placement was postponed until 4 to 5 months
after grafting. These sites were excluded during surgery
because of buccal bone dehiscence and/or fenestration
and allocated to the grafted group (GIT). Among the 23
patients selected for implant placement in a healed ridge
(n =23 sites), all patients had sufficient bone for implant
placement, and none were allocated to grafting (see
Figure 1). The reasons for tooth loss are shown in Table 2.
Caries/endodontic lesions and tooth fractures were the
most prevalent reasons for tooth failure in the three
groups. The distribution of implants is depicted in
Table 3. Overall, lateral incisors and premolars had to be
replaced most often. The dimension of implants selected
for treatment ranged from 3.5 to 5.0 mm in diameter and
11 to 17 mm in length (Table 4).

Surgical Approach

In the IIT group, 11/16 patients were treated via a flap-
less approach, none in the CIT group, and 2/9 in the GIT
group. In the CIT group 18/23 (78%) cases were treated
with a full-thickness mucoperiosteal flap. A minimal
crestal incision was used in 5/23 CIT cases and 7/9 GIT
cases. There were no exclusions in any of the groups
because of insufficient insertion torque. In all the cases,

primary stability was achieved during implant place-
ment and all implants received a provisional crown at
the planned treatment visit.

Survival and Hard Tissue Response

For the 48 patients included in the study, 47 patients had
their implant at the I-year reassessment in function
(implant survival 98%). In the extraction socket group,
one implant failed after 3 months (implant survival
94%), which was later on replaced by a conventional
three-unit bridge. There were no dropouts.

Changes of the interproximal marginal mean bone
level for IIT, CIT, and GIT are shown in Table 5. A trend
toward bone gain of 1.05 mm (SD 1.78, range —1.15—
4.00) (p=.248) was observed in the IIT group from
baseline to 1 year of function. An interproximal change
of marginal bone levels of —0.18 mm (SD 1.26, range
—3.15-2.40), and 0.27 mm (SD 1.26, range —0.35-1.65)
after 1 year was observed in the CIT and GIT group,
respectively. At 1 year, bone levels (relative to reference
point) were on average 0.65 (SD 0.79, range 0.00-3.15),
0.85 (SD 0.64, range 0.00-2.30), and 0.56 mm (SD 0.44,
range 0.00-1.50) for CIT, IIT, and GIT, respectively.

Soft Tissue Response

The entire study population showed no bleeding on
probing after 1 year in 83% (39/47) of the implants.

TABLE 2 Reasons for Tooth Loss Sorted per Treatment Strategy

Treatment Strategy Agenesis Fracture Caries/Endodontic Periodontal Root Resorption Total
1T N/A 1 3 16
CIT 8 3 1 23
GIT N/A 0 2 9
Total 8 13 17 4 6 48

IIT = immediate implant treatment; CIT = conventional implant treatment; GIT = grafted implant treatment.
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TABLE 3 Implant Position per Treatment Strategy

Implant Position

Treatment Strategy Central Incisor Lateral Incisor Canine Premolar Total
IIT 3 5 2 16
CIT 10 1 23
GIT 4 1 0 9
Total 10 16 3 19 48

IIT = immediate implant treatment; CIT = conventional implant treatment; GIT = grafted implant treatment.

Eight implants out of 47 (17%) demonstrated one
bleeding site. Eighty-five percent (40/47) of the implants
showed no plaque, 11% (5/47) one site of plaque, and
4% (2/47) two sites of plaque after 1 year.

The average change over time in papilla dimension
at mesial and distal sites are summarized in Table 5.
Mesial papillae remained stable over time in all groups.
In IIT, distal papillae showed shrinkage of 0.38 mm (SD
1.21) after 1 year of function.

Midfacial soft tissue level was monitored through-
out the study period following provisional crown
installation (see Table 5). For IIT and GIT, the average
midfacial level reflected a stable position after 1 year.
However, CIT revealed a significant recession of
1.00 mm (SD 1.15). At the final reassessment, advanced
midfacial recession (>1 mm) was found in 7% of imme-
diately installed implants, respectively 43% of conven-

tionally installed implants and in 22% of the implants
installed in grafted sites. Major soft tissue gain (>1 mm)
was found in 13% of the IIT cases, respectively none of
the CIT and GIT cases.

The impact of the gingival biotype on soft tissue
response was explored for the three groups. The
gingival biotype was neither associated with papilla
loss (p =.082) nor with midfacial recession (p =.280).

Aesthetics

Table 6 shows the results of all criteria of the PES per
treatment strategy. The mean PES was 10.33 (SD 2.29,
range 6-14), 10.35 (SD 1.58, range 7-13), and 10.11 (SD
2.09, range 7-14) for IIT, CIT, and GIT, respectively.
Twenty-five percent of the cases could be considered
(almost) perfect (PES=>12 as arbitrarily defined by
Cosyn and colleagues™). About 10% of all cases were

TABLE 4 Implant Length and Diameter Sorted per Treatment Strategy

Length
Treatment Strategy Diameter 1 13 15 17 Total
IIT 3.5 0 0 0 0 0
4 0 0 2 3 5
4.5 0 1 4 1 6
5 0 0 2 3 5
CIT 3.5 0 4 5 1 10
4 1 3 3 5 12
4.5 1 0 0 0 1
5 0 0 0 0 0
GIT 3.5 0 0 0 0 0
4 0 2 4 1 7
4.5 1 0 1 0 2
5 0 0 0 0 0
Total 3 10 21 14 48

IIT = immediate implant treatment; CIT = conventional implant treatment; GIT = grafted implant

treatment.
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TABLE 6 Aesthetic Outcome at 52 Weeks Sorted per Treatment Strategy

IIT (n=15) CIT (n=23) GIT (n=9)
0 1 2 0 1 2 0 1 2
Mesial papilla 0 6 9 0 10 13 1 3 5
Distal papilla 2 6 7 2 14 1 4 4
Midfacial level 2 5 8 2 14 1 3 5
Midfacial contour 0 7 8 0 16 0 3 6
Alveolar process 1 5 9 1 10 12 1 3 5
Soft tissue color 1 5 9 1 12 10 1 3 5
Soft tissue texture 1 7 7 3 13 7 1 4 4
Pink esthetic score, mean (SD) 10.33 (2.29) [6-14] 10.35 (1.58) [7-13] 10.11 (1.90) [7-14]
[range]
Tooth form 1 6 8 4 9 10 0 4 5
Tooth volume 1 5 9 2 4 17 0 3 6
Tooth color 3 7 5 8 7 8 2 4 3
Tooth texture 0 7 8 2 6 15 1 3 5
Translucency 2 3 10 0 11 12 1 3 5
White esthetic score, mean (SD) 7.20 (2.04) [3-10] 7.00 (2.37) [2-10] 7.22 (1.86) [4-10]
[range]

IIT = immediate implant treatment; CIT = conventional implant treatment; GIT = grafted implant treatment.

aesthetic failures (PES<7 as defined by Cosyn and
colleagues®). Hence, the majority of the cases (65%)
showed an acceptable aesthetic outcome.

The mean WES after 1 year of function was 7.11
(SD 2.14, range 2-10) for all cases. Thirty-four percent
of the crowns could be considered (almost) perfect
(WES2>9 as arbitrarily defined by Cosyn and col-
leagues™). About 21% of all crowns were aesthetic fail-
ures (PES<5 as defined by Cosyn and colleagues™).
Hence, nearly half of the crowns (45%) showed an
acceptable aesthetic outcome.

Clinical photographs and radiographs of four
representative examples were included. In Figure 2E,
an excellent aesthetic outcome could be achieved
(IIT in a lateral incisor position with a total PES/
WES of 22). Figures 3] and 4G show clinical cases
with an acceptable aesthetic outcome (Figure 3I:
CIT in a lateral incisor position with a total PES/
WES score of 17; Figure 4G: GIT in a central incisor
position with a total PES/WES score of 16). Figure 5E
illustrates the case with the worst aesthetic outcome
(IIT in a central incisor position with a total score
of 10). Although these four examples were distinctly
different from an aesthetic point of view, they were all
compatible with strict implant success criteria.”

Patient Satisfaction

Based on the OHP-14 questionnaire, there was a statis-
tically significant overall improvement in satisfaction
and well-being between the presurgical and 1 year post-
operative condition (p <.001) (Table 7, Figure 6, A and
B). More precisely, there was a significant improvement
in taste (Question 2: p=.014), a reduction in pain
(Question 3: p=.002), improved eating comfort (Ques-
tion 4: p < .001), patients were less self-conscious (Ques-
tion 5: p <.001), felt less tensed (Question 6: p <.001),
had more satisfactory diet (Question 7: p =.013), could
relax easier (Question 9: p=.005), were less embar-
rassed (Question 10: p <.001), were less irritable (Ques-
tion 11: p=.001), could do better their job (Question
12: p=.011), and life in general was more satisfying
(Question 13: p<.001). Forty from the 47 (85%)
patients had never or hardly ever problems with their
teeth and mouth at 1 year follow-up.

DISCUSSION

The aim of the present study was to document the clini-
cal, aesthetic, and patient-related outcome of immedi-
ately loaded single implants in the anterior maxilla
placed in extraction sockets, healed ridges, and grafted
sites. Implant survival, marginal bone adaptation,
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WES
Toothform
Toothvolume
Toothcolor
Toothtexture
Translucency

Figure 5 Worst-case scenario of an immediate implant
treatment case with PES/WES = 10. A and B, Fractured left
central incisor with thick gingival biotype. C and D, Immediate
implant and immediate provisionalization. E and F, One year
result with Ti-Design™ abutment (Astra Tech AB) and
cemented full-ceramic crown.

peri-implant mucosal responses, perceived aesthetics,
and patient-related quality of life were evaluated.

The high survival rate (100%) for immediately
loaded implants in a healed ridge in the current study is
in line with other reports.”'"'** According to the litera-
ture, immediate loading of implants placed in extraction
sockets revealed survival rates from 82 to 98%, which
is comparable to what was found in this study
(94%).">77° A recent meta-analysis of treatment out-
comes of single implants replaced by immediate, early,
and conventional loading protocols demonstrated an
overall survival of 95.5% with no discernable differences
between the different loading protocols.*” Animal and
human studies showed a similar degree of osseointegra-
tion for implants placed in native bone and regenerated
bone using anorganic bovine bone material.*** A
limited number of patients were treated with the GIT
procedure in this study with all implants still in function
after 1 year of function.

In this study, implants were placed in extraction
sockets on the basis of strict criteria excluding high-risk
patients with a thin-scalloped gingival biotype and/or
buccal bone defect. As a result of the latter, one-third
of the sockets were considered unsuitable for IIT at the
time of extraction and received socket grafting. The rela-
tive high percentage of patients in this exit group indi-
cates that patients should be properly informed about a
possible change in treatment protocol depending on the
status of the buccal bone wall upon tooth removal.
Unfortunately, a cone beam CT prior to tooth extraction
gives limited information on the condition of the buccal
bone plate.**

In the current study, periapical radiographs were
used to measure the interproximal bone at different
time points. Up till now, periapical radiographs are still
the standard technique to evaluate interproximal bone

TABLE 7 Overall Mean OHIP-14 Scores for the Different Time Points Sorted per Treatment Strategy

Before Surgery (n = 48),

Treatment Strategy Mean (SD) [Range]

4 \Weeks After IP (n = 46),
Mean (SD) [Rangel]

26 Weeks After IP (n =
47), Mean (SD) [Range]

52 Weeks After IP (n =
47), Mean (SD) [Range]

IIT* 66.25 (3.86) [59-70]
CIT' 58.78 (10.54) [38-70]
GIT 65.78 (5.17) [57-70]

67.81 (3.65) [56-70]
66.05 (4.44) [52-70]
66.78 (5.58) [53-70]

69.53 (0.91) [67-70]
64.17 (10.38) [34-70]
66.00 (5.02) [55-70]

69.67 (0.62) [68-70]
67.39 (6.21) [50-70]
68.00 (4.58) [56-70]

*Significant within group difference between BFS — 26 weeks, BFS — 52 weeks, 4 to 26 weeks, and 4 to 52 weeks.
TSignificant within group difference between BFS — all reassessments and 26 to 52 weeks.
IIT = immediate implant treatment; CIT = conventional implant treatment; GIT = grafted implant treatment.
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Figure 6 A, OHIP scores before surgery and 1 year after surgery and immediate loading sorted per treatment strategy (Q1-Q7).

CIT = conventional implant treatment; GIT = grafted implant treatment; IIT = immediate implant treatment.
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Q8: Have you had to interrupt meals because of problems withyour teeth, mouthor dentures?
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Figure 6 (continued). B, OHIP scores before surgery and 1 year after surgery and immediate loading sorted per treatment strategy
(Q8-Q14). CIT = conventional implant treatment; GIT = grafted implant treatment; IIT = immediate implant treatment.
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levels.**” An alternative could be cone beam CT;
however, it was shown that cone beam CT correlates
poorly with interproximal bone level measured on peri-
apical radiographs.*® Hardware and/or software of cone
beam CT need to be improved especially in the presence
of image-distorting metallic implants, which cause
beam hardening artifacts.**** An important disadvan-
tage of a cone beam CT is the higher radiation dose

°%31in comparison with a periapical

52,53

(=34 microSieverts)
radiograph (<8.3 microSieverts).
A trend toward bone gain was found following IIT,
which may be explained by the fact that the gap between
the original bone and implant diminishes during
healing, and the bone-to-implant contact increases in
coronal direction during the healing phase. These find-
ings can be related to a coronal bone remodeling around
immediate implants and a healing pattern with new
bone apposition around the neck of the implants as
described in a reentry study by Covani and colleagues™
The interproximal loss of marginal bone levels of
0.18 mm after 12 months in the CIT group is in agree-
ment with other reports using the Astra Tech Implant
System™ (Astra Tech AB) in healed ridges® and consis-
tent with those obtained in an early loading study.*

In order to accurately evaluate soft tissue alter-
ations, fixed reference points were used on digital color
slides calibrated by model casts.'”® Complete embrasure
fill was found in 60% of the cases after 1 year of follow-
up. Distal papillae lost significant volume over time fol-
lowing IIT, which is in agreement with earlier studies
on IIT.'**¥ In contrast, a trend towards some papilla
regrowth was observed following CIT and GIT. Such
papilla regrowth has been earlier described following
CIT*** and is initiated by the formation of a fixed
contact point within 5 mm to the underlying bone.’**
Full papilla recovery mainly depends upon the position
of the bone peak at the adjacent tooth.”*

The midfacial soft tissue levels remained fairly stable
over time following IIT with only 7% of the cases
showing advanced recession. This finding seems to be in
contrast with a recent review article by Chen and Buser.**
However, in the present study, high-risk patients with
a thin-scalloped gingival biotype and/or buccal bone
defect were excluded for IIT, which could be a possible
explanation for the disparity. Even though we did not use
adefined socket classification system,” it is also likely that
the current protocol’s triage of patients to a grafting
group avoided advanced recession in high-risk patients.

In addition, immediate restoration hereby supporting
the existing soft tissue architecture, could explain the
limited midfacial recession we observed following IIT. In
this respect, recent studies have demonstrated signifi-
cantly more midfacial recession” and less keratinized
tissue height® following submerged healing. On the basis
of these findings, submerged healing of immediate
implants should be avoided whenever possible.

Significant midfacial recession was found following
CIT, which mainly developed during the early healing
phase before cementation of the final crown (see
Table 5). The mean shrinkage of 1 mm after 1 year of
function seemed somewhat higher than what has been
described for CIT.**"% We believe that the surgical pro-
cedure used in healed sites could partly explain the high
risk for midfacial recession. That is, a crestal incision and
use of a full-thickness flap procedure creates some excess
of midfacial soft tissues following suturing around a
provisional restoration. As a result of biologic width
development, part of this tissue will inevitably recede,
explaining excessive midfacial shrinkage following CIT
especially in sites with a thin-scalloped biotype. In con-
trast, no such excess exists when IIT is performed result-
ing in more stable levels over time. The impact of the
surgical technique on soft tissue response was described
in a previous paper'® with less recession following a
flapless approach. A borderline association of a wide
buccal bone gap (22 mm) with midfacial recession was
also elucidated in a previous article."® Interestingly, no
time effect was observed following GIT, which could
probably be related to minimal flap elevation during
implant placement and the presence of thick or medium
thick gingival biotype in all cases. Another explanation
could be the presence of a non-resorbable biomaterial
that prevents shrinkage of the hard and soft tissues in
the GIT group in contrast with the CIT group where no
biomaterials were used.

Hitherto, most clinical studies focused on implant
survival and success; however, it is mainly the aesthetic
result that concerns patients. The overall mean PES for
all cases in this study was 10.3 with an acceptable aes-
thetic outcome in 65% of the cases, which is comparable
with other reports.”>”” The overall mean WES for all
cases of 7.1 is also in line with other studies.”*” When
assessing the overall aesthetic treatment outcome by
combining the results of the PES and WES 6.5% of the
cases showed perfection and 21% could be considered
aesthetic failures. This failure rate falls within the range



832 Clinical Implant Dentistry and Related Research, Volume 15, Number 6, 2013

of what has been published;*”**”° however, this may be
surprising because our results related to selected patients
treated by well-experienced clinicians. Clearly, optimal
aesthetics may be rare and failures quite prevalent
following single-implant treatment even under these
conditions, which is in agreement with Cosyn and col-
leagues® The failures following IIT, CIT and GIT were
mainly related to pink aesthetics or white aesthetics and
only a strict minority to both.

Although a massive amount of research on implant
dentistry is available, limited articles reported on

patient-centered outcome.*®

Of these, the majority
involves fully edentulous patients who seem to profit
significantly from implant rehabilitation.”””* Only very
few single-implant studies have evaluated patient
satisfaction.” With a significant increase in all seven
domains at 1 year follow-up an overall improvement
was clearly demonstrated in this study. This implies that
replacing a tooth with an immediately loaded implant
can substantially impact on patient’s quality of life,
which is in agreement with Berretin-Felix and col-
leagues” and Jokstad.”

An important limitation of the current study is that
our results may not fully reflect current practice because
no biomaterials were used in conjunction to immediate
implant placement. This is mainly related to the fact that
no scientific evidence was available for that at the time
these patients were operated. Even today, conflicting
preclinical data exist on the outcome of deproteinized
bovine bone when applied in the buccal bone gap fol-
lowing immediate implant placement. A recent preclini-
cal study” on beagle dogs demonstrated that socket
grafting modified the process of hard tissue healing,
provided additional amounts of hard tissue at the
entrance of the previous socket and improved the level
of marginal bone-to-implant contact. In contrast, an
animal study’® on mongrel dogs demonstrated that such
procedure resulted in significant buccal bone loss with
low osseointegration.

With respect to the limitations of the study design,
we wish to emphasize this was not a randomized con-
trolled trial making any comparison possibly biased.
Even though we included consecutively treated cases, we
must also acknowledge that the selection criteria for IIT
and CIT were not identical. We excluded patients with a
thin-scalloped biotype for IIT, and because patients in
the GIT were exit patients from the IIT, a significant
distortion between the groups was created. We included

patients in the CIT group, which showed a limited
resorption pattern with an appropriate bone volume
as analyzed by a cone beam CT. In order to compare
treatment modalities, especially in terms of soft tissue
dynamics, one should have soft tissue data prior to tooth
removal. Only then one can eliminate any preexisting
disparity between groups. If not, any difference in the
outcome could merely reflect a disparity in the starting
point and not in the treatment itself. For all these
reasons, we did not compare the outcomes of IIT, CIT,
and GIT in this study.

In conclusion, this prospective study showed that
single Astra Tech Osseospeed implants clinically and
aesthetically perform well under immediate non-
occlusal loading conditions in the premaxilla. In this
context, it is of pivotal importance to stress that patients
were carefully selected for IIT and GIT. In addition, all
treatments were performed by experienced clinicians.
Patient’s quality of life improves significantly when a
missing or failing tooth is replaced by an immediately
non-occlusal loaded single implant in the aesthetic area.

ACKNOWLEDGMENTS

The study was supported by Astra Tech AB. The authors
wish to thank Dr. Peter Coessens and Dr. Elbert de
Josselin de Jong (Inspektor Research Systems BV®,
Amsterdam, the Netherlands) for their valuable contri-
bution to the present study.

REFERENCES

1. Atieh MA, Payne AG, Duncan W], Cullinan MP. Immediate
restoration/loading of immediately placed single implants: is
it an effective bimodal approach? Clin Oral Implants Res
2009; 20:645-659.

2. Atieh MA, Atieh AH, Payne AG, Duncan WJ. Immediate
loading with single implant crowns: a systematic review and
meta-analysis. Int ] Prosthodont 2009; 22:378-387.

3. Ganeles ], Rosenberg MM, Holt RL, Reichman LH. Immedi-
ate loading of implants with fixed restorations in the com-
pletely edentulous mandible: report of 27 patients from a
private practice. Int J Oral Maxillofac Implants 2001;
16:418-426.

4. Randow K, Ericsson I, Nilner K, Petersson A, Glantz PO.
Immediate functional loading of Branemark dental
implants. An 18-month clinical follow-up study. Clin Oral
Implants Res 1999; 10:8-15.

5. Cooper LF, Rahman A, Moriarty J, Chaffee N, Sacco D.
Immediate mandibular rehabilitation with endosseous
implants: simultaneous extraction, implant placement, and
loading. Int J Oral Maxillofac Implants 2002; 17:517-525.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Overall Treatment Outcome of Immediately Loaded Single Implants 833

Testori T, Meltzer A, Del Fabbro M, et al. Immediate occlusal
loading of Osseotite implants in the lower edentulous jaw. A
multicenter prospective study. Clin Oral Implants Res 2004;
15:278-284.

De Bruyn H, Van de Velde T, Collaert B. Immediate func-
tional loading of TiOblast dental implants in full-arch
edentulous mandibles: a 3-year prospective study. Clin Oral
Implants Res 2008; 19:717-723.

Bergkvist G, Sahlholm S, Karlsson U, Nilner K, Lindh C.
Immediately loaded implants supporting fixed prostheses
in the edentulous maxilla: a preliminary clinical and
radiologic report. Int J Oral Maxillofac Implants 2005; 20:
399—-405.

Collaert B, De Bruyn H. Immediate functional loading of
TiOblast dental implants in full-arch edentulous maxillae:
a 3-year prospective study. Clin Oral Implants Res 2008;
19:1254-1260.

Tealdo T, Bevilacqua M, Pera F, et al. Immediate function
with fixed implant-supported maxillary dentures: a 12-
month pilot study. J Prosthet Dent 2008; 99:351-360.

De Kok IJ, Chang SS, Moriarty JD, Cooper LF. A retrospec-
tive analysis of peri-implant tissue responses at immediate
load/provisionalized microthreaded implants. Int J Oral
Maxillofac Implants 2006; 21:405—412.

Lindeboom JA, Frenken JW, Dubois L, Frank M, Abbink I,
Kroon FH. Immediate loading versus immediate provision-
alization of maxillary single-tooth replacements: a prospec-
tive randomized study with BioComp implants. J Oral
Maxillofac Surg 2006; 64:936-942.

Crespi R, Cappare P, Gherlone E, Romanos GE. Immediate
versus delayed loading of dental implants placed in fresh
extraction sockets in the maxillary esthetic zone: a clinical
comparative study. Int J Oral Maxillofac Implants 2008;
23:753-758.

Donati M, La Scala V, Billi M, Di Dino B, Torrisi P,
Berglundh T. Immediate functional loading of implants in
single tooth replacement: a prospective clinical multicenter
study. Clin Oral Implants Res 2008; 19:740—748.

De Rouck T, Collys K, Cosyn J. Single-tooth replacement in
the anterior maxilla by means of immediate implantation
and provisionalization: a review. Int J Oral Maxillofac
Implants 2008a; 23:897-904.

Kan JY, Rungcharassaeng K, Lozada J. Immediate placement
and provisionalization of maxillary anterior single implants:
1-year prospective study. Int J Oral Maxillofac Implants
2003a; 18:31-39.

Cooper LF, Raes F, Reside GJ, et al. Comparison of radio-
graphic and clinical outcomes following immediate provi-
sionalization of single-tooth dental implants placed in
healed alveolar ridges and extraction sockets. Int ] Oral Max-
illofac Implants 2010; 25:1222-1232.

Raes F, Cosyn J, Crommelinck E, Coessens P, De Bruyn H.

Immediate and conventional single implant treatment in the

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

anterior maxilla: 1-year results of a case series on hard and
soft tissue response and aesthetics. J Clin Periodontol 2011;
38:385-394.

Cooper L, De Kok IJ, Reside GJ, Pungpapong P, Rojas-
Vizcaya F. Immediate fixed restoration of the edentulous
maxilla after implant placement. ] Oral Maxillofac Surg
2005; 63:97-110.

den Hartog L, Slater JJ, Vissink A, Meijer HJ, Raghoebar GM.
Treatment outcome of immediate, early and conven-
tional single-tooth implants in the aesthetic zone: a
systematic review to survival, bone level, soft-tissue, aesthet-
ics and patient satisfaction. J Clin Periodontol 2008; 35:
1073-1086.

Romeo E, Lops D, Rossi A, Storelli S, Rozza R, Chiapasco M.
Surgical and prosthetic management of interproximal
region with single-implant restorations: 1-year prospective
study. J Periodontol 2008; 79:1048-1055.

Chen ST, Darby IB, Reynolds EC, Clement JG. Immediate
implant placement postextraction without flap elevation.
] Periodontol 2009; 80:163—172.

Cosyn J, Eghbali A, De Bruyn H, Dierens M, De Rouck T.
Single implant treatment in healing versus healed sites of the
anterior maxilla: an aesthetic evaluation. Clin Implant Dent
Relat Res 2010. DOI: 10.1111/j.1708-8208.2010.00300.x.
[Epub ahead of print].

Misch CE, Silc JT. Socket grafting and alveolar ridge preser-
vation. Dent Today 2008; 27:146, 148, 150 passim.

Darby I, Chen ST, Buser D. Ridge preservation techniques
for implant therapy. Int J Oral Maxillofac Implants 2009;
24(Suppl):260-271.

Furhauser R, Florescu D, Benesch T, Haas R, Mailath G,
Watzek G. Evaluation of soft tissue around single-tooth
implant crowns: the pink esthetic score. Clin Oral Implants
Res 2005; 16:639-644.

Belser UC, Grutter L, Vailati F, Bornstein MM, Weber HP,
Buser D. Outcome evaluation of early placed maxillary ante-
rior single-tooth implants using objective esthetic criteria: a
cross-sectional, retrospective study in 45 patients with a 2- to
4-year follow-up using pink and white esthetic scores. J Peri-
odontol 2009; 80:140-151.

Pjetursson BE, Karoussis I, Burgin W, Bragger U, Patients
LNP. satisfaction following implant therapy. A 10-year pro-
spective cohort study. Clin Oral Implants Res 2005; 16:185—
193.

Raes F, Cooper LF, Tarrida LG, Vandromme H, De Bruyn H.
A case-control study assessing oral-health-related quality of
life after immediately loaded single implants in healed alveo-
lar ridges or extraction sockets. Clin Oral Implants Res 2011.
DOI: 10.1111/j.1600-0501.2011.02178.x. [Epub ahead of
print].

De Rouck T, Eghbali R, Collys K, De Bruyn H, Cosyn J. The
gingival biotype revisited: transparency of the periodontal
probe through the gingival margin as a method to



834

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Clinical Implant Dentistry and Related Research, Volume 15, Number 6, 2013

discriminate thin from thick gingiva. J Clin Periodontol
2009a; 36:428—433.

van der Meulen MJ, Lobbezoo F, John MT, Naeije M. [Oral
health impact profile. an instrument for measuring the
impact of oral health on the quality of life]. Ned Tijdschr
Tandheelkd 2011; 118:134-139.

Slade GD. Derivation and validation of a short-form oral
health impact profile. Community Dent Oral Epidemiol
1997; 25:284-290.

van der Meulen MJ, John MT, Naeije M, Lobbezoo F. The
Dutch version of the Oral Health Impact Profile (OHIP-NL):
translation, reliability and construct validity. BMC Oral
Health 2008; 8:11.

Locker D. Measuring oral health: a conceptual framework.
Community Dent Health 1988; 5:3-18.

Buser D, Weber HP, Lang NP. Tissue integration of non-
submerged implants. 1-year results of a prospective study
with 100 ITI hollow-cylinder and hollow-screw implants.
Clin Oral Implants Res 1990; 1:33—40.

Cooper LF, Ellner S, Moriarty J, et al. Three-year evaluation
of single-tooth implants restored 3 weeks after 1-stage
surgery. Int J Oral Maxillofac Implants 2007; 22:791-800.
Tsirlis AT. Clinical evaluation of immediate loaded upper
anterior single implants. Implant Dent 2005; 14:94-103.
Chaushu G, Chaushu S, Tzohar A, Dayan D. Immediate
loading of single-tooth implants: immediate versus non-
immediate implantation. A clinical report. Int J Oral Maxil-
lofac Implants 2001; 16:267-272.

Ribeiro FS, Pontes AE, Marcantonio E, Piattelli A, Neto RJ,
Marcantonio E Jr. Success rate of immediate nonfunctional
loaded single-tooth implants: immediate versus delayed
implantation. Implant Dent 2008; 17:109-117.

Berglundh T, Lindhe J. Healing around implants placed in
bone defects treated with Bio-Oss. An experimental study in
the dog. Clin Oral Implants Res 1997; 8:117-124.

Norton MR, Odell EW, Thompson ID, Cook R]. Efficacy
of bovine bone mineral for alveolar augmentation: a
human histologic study. Clin Oral Implants Res 2003; 14:
775-783.

Meijndert L, Raghoebar GM, Meijer HJ, Vissink A. Clinical
and radiographic characteristics of single-tooth replace-
ments preceded by local ridge augmentation: a prospective
randomized clinical trial. Clin Oral Implants Res 2008;
19:1295-1303.

Molly L, Vandromme H, Quirynen M, Schepers E, Adams JL,
van Steenberghe D. Bone formation following implantation
of bone biomaterials into extraction sites. ] Periodontol
2008; 79:1108-1115.

Leung CC, Palomo L, Griffith R, Hans MG. Accuracy and
reliability of cone-beam computed tomography for measur-
ing alveolar bone height and detecting bony dehiscences
and fenestrations. Am J Orthod Dentofacial Orthop 2010;
137:5S109-S119.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

De Smet E, Jacobs R, Gijbels F, Naert I. The accuracy and
reliability of radiographic methods for the assessment of
marginal bone level around oral implants. Dentomaxillofac
Radiol 2002; 31:176-181.

Raes F, Renckens L, Aps JK, Cosyn J, De Bruyn H. Reliability
of circumferential bone level assessment around single
implants in healed ridges and extraction sockets using cone
beam CT. Clin Implant Dent Relat Res 2011. DOI: 10.1111/
j.1708-8208.2011.00393.x. [Epub ahead of print].

Wakoh M, Harada T, Otonari T, et al. Reliability of linear
distance measurement for dental implant length with stan-
dardized periapical radiographs. Bull Tokyo Dent Coll 2006;
47:105-115.

Draenert FG, Coppenrath E, Herzog P, Muller S, Mueller-
Lisse UG. Beam hardening artefacts occur in dental implant
scans with the NewTom cone beam CT but not with the
dental 4-row multidetector CT. Dentomaxillofac Radiol
2007; 36:198-203.

Razavi T, Palmer RM, Davies J, Wilson R, Palmer PJ. Accu-
racy of measuring the cortical bone thickness adjacent to
dental implants using cone beam computed tomography.
Clin Oral Implants Res 2010; 21:718-725.

Roberts JA, Drage NA, Davies J, Thomas DW. Effective dose
from cone beam CT examinations in dentistry. Br J Radiol
2009; 82:35—40.

Loubele M, Jacobs R, Maes F, et al. Image quality vs radiation
dose of four cone beam computed tomography scanners.
Dentomacxillofacial Radiology 2008; 37:309-318.

Little MP, Hoel DG, Molitor J, Boice JD, Wakeford R,
Muirhead CR. New models for evaluation of radiation-
induced lifetime cancer risk and its uncertainty employed
in the UNSCEAR 2006 report. Radiat Res 2008; 169:660—
676.

Jacobs R, Vanderstappen M, Bogaerts R, Gijbels F. Attitude
of the Belgian dentist population towards radiation protec-
tion. Dentomaxillofac Radiol 2004; 33:334—339.

Covani U, Cornelini R, Barone A. Bucco-lingual bone
remodeling around implants placed into immediate extrac-
tion sockets: a case series. ] Periodontol 2003; 74:268-273.
Laurell L, Lundgren D. Marginal bone level changes at dental
implants after 5 years in function: a meta-analysis. Clin
Implant Dent Relat Res 2011; 13:19-28.

De Rouck T, Collys K, Cosyn J. Immediate single-tooth
implants in the anterior maxilla: a 1-year case cohort study
on hard and soft tissue response. J Clin Periodontol 2008;
35:649-657.

De Rouck T, Collys K, Wyn I, Cosyn J. Instant provisional-
ization of immediate single-tooth implants is essential to
optimize esthetic treatment outcome. Clin Oral Implants
Res 2009; 20:566—570.

Jemt T. Regeneration of gingival papillae after single-
implant treatment. Int J Periodontics Restorative Dent 1997;
17:326-333.



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Overall Treatment Outcome of Immediately Loaded Single Implants 835

Choquet V, Hermans M, Adriaenssens P, Daelemans P,
Tarnow DP, Malevez C. Clinical and radiographic evaluation
of the papilla level adjacent to single-tooth dental implants.
A retrospective study in the maxillary anterior region. J Peri-
odontol 2001; 72:1364—1371.

Kan JY, Rungcharassaeng K, Umezu K, Kois JC. Dimensions
of peri-implant mucosa: an evaluation of maxillary anterior
single implants in humans. J Periodontol 2003; 74:557-562.
Henriksson K, Jemt T. Measurements of soft tissue volume
in association with single-implant restorations: a 1-year
comparative study after abutment connection surgery. Clin
Implant Dent Relat Res 2004; 6:181-189.

Cardaropoli G, Lekholm U, Wennstrom JL. Tissue alter-
ations at implant-supported single-tooth replacements: a
1-year prospective clinical study. Clin Oral Implants Res
2006; 17:165-171.

Jemt T, Lekholm U. Measurements of buccal tissue volumes
at single-implant restorations after local bone grafting in
maxillas: a 3-year clinical prospective study case series. Clin
Implant Dent Relat Res 2003; 5:63-70.

Chen ST, Buser D. Clinical and esthetic outcomes of
implants placed in postextraction sites. Int J Oral Maxillofac
Implants 2009; 24 (Suppl):186-217.

Elian N, Cho SC, Froum S, Smith RB, Tarnow DP. A simpli-
fied socket classification and repair technique. Pract Proced
Aesthet Dent 2007; 19:99-104, quiz 106.

Cordaro L, Torsello F, Roccuzzo M. Clinical outcome of
submerged vs. non-submerged implants placed in fresh
extraction sockets. Clin Oral Implants Res 2009; 20:1307—
1313.

Zarone F, Sorrentino R, Vaccaro F, Russo S. Prosthetic
treatment of maxillary lateral incisor agenesis with osseoin-
tegrated implants: a 24—-39-month prospective clinical study.
Clin Oral Implants Res 2006; 17:94-101.

Hall JA, Payne AG, Purton DG, Torr B, Duncan WJ, De Silva
RK. Immediately restored, single-tapered implants in the

69.

70.

71.

72.

73.

74.

75.

76.

anterior maxilla: prosthodontic and aesthetic outcomes after
1 year. Clin Implant Dent Relat Res 2007; 9:34—45.

Buser D, Halbritter S, Hart C, et al. Early implant placement
with simultaneous guided bone regeneration following
single-tooth extraction in the esthetic zone: 12-month
results of a prospective study with 20 consecutive patients.
] Periodontol 2009; 80:152—-162.

Meijndert L, Meijer HJ, Stellingsma K, Stegenga B, Raghoe-
bar GM. Evaluation of aesthetics of implant-supported
single-tooth replacements using different bone augmenta-
tion procedures: a prospective randomized clinical study.
Clin Oral Implants Res 2007; 18:715-719.

de Bruyn H, Collaert B, Linden U, Bjorn AL. Patient’s
opinion and treatment outcome of fixed rehabilitation on
Branemark implants. A 3-year follow-up study in private
dental practices. Clin Oral Implants Res 1997; 8:265—
271.

Dierens M, Collaert B, Deschepper E, Browaeys H, Klinge B,
De Bruyn H. Patient-centered outcome of immediately
loaded implants in the rehabilitation of fully edentulous
jaws. Clin Oral Implants Res 2009; 20:1070-1077.
Berretin-Felix G, Nary Filho H, Padovani CR, Machado
WM. A longitudinal study of quality of life of elderly with
mandibular implant-supported fixed prostheses. Clin Oral
Implants Res 2008; 19:704-708.

Jokstad A. Implant retained or conventional dentures, which
give more patients satisfaction? Evid Based Dent 2006; 7:96—
97.

Araujo MG, Linder E, Lindhe J. Bio-Oss collagen in the
buccal gap at immediate implants: a 6-month study in the
dog. Clin Oral Implants Res 2011; 22:1-8.

Hsu KM, Choi BH, Ko CY, Kim HS, Xuan F, Jeong SM. Ridge
alterations following immediate implant placement and the
treatment of bone defects with Bio-Oss in an animal model.
Clin Implant Dent Relat Res 2010. DOI: 10.1111/.1708-
8208.2010.00316.x. [Epub ahead of print].



Copyright of Clinical Implant Dentistry & Related Research is the property of Wiley-
Blackwell and its content may not be copied or emailed to multiple sites or posted to alistserv
without the copyright holder's express written permission. However, users may print,
download, or email articles for individua use.



