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Immediate Provisionalization of Dental Implants in  
Grafted Alveolar Ridges in the Esthetic Zone:  
A 5-Year Evaluation

This clinical study assessed at 5 years both implant survival and peri-implant 
tissue architecture of immediately provisionalized implants placed 4 to 6 months 
following augmentation with demineralized bovine bone allograft and collagen 
membrane. Of 23 implants in 19 patients, one implant failed prior to loading 
(95.6% survival). Implant tissue relationships were stable following implant 
placement; marginal bone level changes from implant placement to 5 years  
(mean ± SD: –0.18 ± 0.79 mm, range: –1.6 to 1.4 mm, P = .51), the mesial and 
distal papilla length changes (mesial mean ± SD: 1.14 ± 0.92 mm, P < .001;  
distal mean ± SD: 0.74 ± 1.46 mm, P = .04), and the unchanged mucosal zenith  
location (mean ± SD: 0.24 ± 0.93 mm, P = .15) were recorded. There were no  
major surgical complications during the 5-year period. When augmentation is 
required, subsequent dental implant placement in the anterior maxilla may  
be achieved using immediate placement and provisionalization protocol to  
attain osseointegration success and stable peri-implant tissue responses.  
(Int J Periodontics Restorative Dent 2014;34:477–486. doi: 10.11607/prd.2022)

The replacement of a single ante-
rior maxillary tooth is predictably 
achieved using endosseous dental 
implants.1,2 Recent investigations 
have extended reported outcomes 
from implant survival data to in-
clude important information about 
esthetic outcomes using objective 
scoring of soft tissues (pink es-
thetic score or PES3) and support-
ed crowns.4 In addition, interest 
is emerging about patient-based 
outcomes related to satisfaction.5 
Several systematic reviews indicate 
high implant survival and short-
term esthetic success associated 
with high patient satisfaction.

The replacement of a failing 
or missing anterior tooth may be a 
consequence of trauma, caries, peri-
odontal disease, or anodontia. The 
clinical presentation of the tooth or 
the residual alveolar ridge strongly 
influences the procedural course of 
therapy, and different protocols, in-
cluding immediate placement and 
provisionalization, immediate pro-
visionalization, early placement, or 
conventional placement in healed 
alveolar ridges, have been advo-
cated. Several investigators report-
ed that high implant survival and  
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esthetic success may be achieved 
for either immediate placement with 
provisionalization or immediate pro-
visionalization of implants placed in 
healed ridges.6,7 An early placement 
protocol has been alternatively ad-
vocated.4,8 In the anterior maxillary 
alveolar ridge, the local conditions 
for esthetic implant placement and 
restoration are often unfavorable 
because of multiple architectural 
factors.9 Irrespective of the clini-
cian’s preference, when considering 
implant placement into extraction 
sockets or alveolar ridges, there will 
be situations when bone grafting is 
required. 

Alveolar bone grafting and 
socket preservation procedures are 
commonly performed, and many 
different methods for bone augmen-
tation have been evaluated. The use 
of autogenous bone, allogeneic 
bone substitutes, and recombinant 
osteoinductive agents with or with-
out occlusive membranes have 
been illustrated and are supported 
by case series. When considering 
prospective, comparative studies, 
Esposito et al10 concluded that there 
was little data to distinguish the out-
comes of one or another material or 
technique. In a separate review11 it 
was concluded that there is merit in 
selecting procedures that are sim-
pler and less invasive, involve less 
risk of complications, and reach their 
goals most expeditiously. A recent 
systematic review suggested that 
adequate alveolar bone augmenta-
tion may be achieved using particu-
late xenograft or allograft materials 
beneath barrier membranes.12

Following healing and initial 
consolidation of the grafted alveo-

lar ridge, the eventuality of implant 
placement can be met by different 
clinical approaches that include 
two-stage, one-stage, and imme-
diate provisionalization protocols. 
Expedited therapies often appeal 
to patients. When implants cannot 
be placed in extraction sockets or 
healed ridges and bone augmen-
tation is required, the subsequent 
placement of the implant may 
be achieved using an immediate 
provisionalization procedure. The 
outcomes of immediate provision-
alization of implants placed into 
recently grafted bone have not 
been fully investigated. As part of 
a larger, prospective study of im-
mediate provisionalization of im-
plants placed in extraction sockets 
and healed ridges, several patients 
required bone grafting to support 
future implant placement. Here, 
the 5-year outcome of immediately 
provisionalized implants placed in 
recently grafted bone is reported. 
Implant survival, marginal bone 
level, and soft tissue architectural 
changes were evaluated.

Method and materials

This data is a subset of data repre-
senting patients enrolled in a four-
center investigation comparing 
immediate placement and provi-
sionalization with immediate pro-
visionalization of maxillary implants 
in the esthetic zone. The details 
of this investigation are reported 
elsewhere.6,13 

According to an institutional 
review board–approved protocol, 
139 patients were recruited for 

implant placement. At the time of 
surgery, anatomical or volumetric 
conditions that precluded implant 
placement for immediate place-
ment and/or provisionalization 
were identified in 21 patients. A 
guided bone regeneration (GBR) 
procedure was performed using 
anorganic bovine bone (Bio-Oss, 
Geistlich) and a resorbable colla-
gen membrane (Bio-Gide or Bio-
Mend, Geistlich). Primary closure 
was obtained, and the sites were 
left to heal for a period of 4 to 6 
months, after which implant place-
ment was performed. 

Implant placement and 
restoration

Briefly, following uneventful healing 
of the grafted alveolus, 3.5- to 5.0-
mm wide and 11- to 17-mm long 
implants (OsseoSpeed, Dentsply) 
were placed under local anesthe-
sia using a modified protocol. Pre-
operative analgesics (eg, 800 mg 
ibuprofen) and antibiotics (1 g amox-
icillin or 600 mg clindamycin) were 
prescribed. Transmucosal punches 
were used for flapless access in the 
majority of cases; however, conven-
tional flaps were performed in seven 
of the patients. Osteotomies were 
created to depth but undersized 
with respect to diameter (3.2-mm 
diameter for 3.5- and 4.5-mm im-
plants or 3.7-mm diameter for 4.0- 
and 5.0-mm implants). For 4.5- and 
5.0-mm implants, conical tapered 
drills were required. The stability 
of the implant was visually and tac-
tilely assessed at the time of place-
ment. Immediate provisionalization  
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procedures were performed using 
Direct Abutment or Profile BiAbut-
ment (Dentsply) and acrylic crowns. 
Abutments were placed with fin-
ger pressure (approximately 15 to  
20 Ncm). The crowns were adjusted 
to be free of centric or eccentric con-
tacts. A periapical radiograph was 
taken to (1) evaluate implant place-
ment, (2) ensure abutment place-
ment, (3) discover residual cement, 
and (4) serve as a baseline for evalu-
ation of marginal bone level chang-
es. Postoperative prescriptions for 
analgesics, antimicrobial mouthrinse 
(0.12% chlorhexidine gluconate), 
and antibiotics (amoxicillin 500 mg, 
three times daily for 5 to 7 days) were 
given to all patients. Instructions for 
oral hygiene included the mainte-
nance of conventional toothbrushing 
and flossing, with local restrictions 
around the provisional crown for the 
first 7 to 10 days. Eight weeks after 
implant, abutment, and provisional 
crown placement, the provisional 
crown was removed, and the abut-
ment was retightened to 25 Ncm. 
An impression was taken of the abut-
ment, and a definitive all-ceramic  
(Procera [Nobel Biocare] or Lava [3M 
Espe]) crown was fabricated using 
conventional prosthodontic proce-
dures. At 11 to 12 weeks, the de-
finitive crown was cemented, and a 
periapical radiograph was taken. 

Follow-up evaluation

Individuals were evaluated at 26 
weeks and annually for 5 years fol-
lowing provisional crown place-
ment. The initial clinical treatment 
and follow-up evaluation are il-

lustrated longitudinally in Fig 1. 
Implant immobility was assessed 
clinically. Implant failure was indicat-
ed by pain, peri-implant radiolucen-
cy, and/or mobility. Abutment and 
crown complications and failures 
were recorded. Plaque and bleed-
ing scores were recorded at four 
points for each crown (mesiolingual, 
distolingual, mesiobuccal, and dis-
tobuccal). The gingival zenith score 
(linear distance from the gingival 
zenith to the incisal edge refer-
ence) and the papilla score (linear 
distance from the papilla tip to the 
incisal edge reference of adjacent 
tooth) were recorded to the near-
est 0.5 mm. Periapical radiographs 
were taken by a long cone paral-
leling technique at implant place-
ment, definitive crown cementation, 
and at 6 months and yearly for the 
5-year follow-up period (Fig 2). A 
radiologist, independent from the 
group of investigators, performed 
all the radiographic interpretations. 
The distance of the mesial and dis-
tal interproximal bone to the refer-
ence point (the outer aspect of the 
implant bevel) was measured to the 
nearest 0.1 mm. A mean of these 
two measurements was calculated 
for each implant, and the changes 
from baseline, ie, implant place-
ment, were calculated for each sub-
sequent time point.

Statistical analysis

Descriptive statistics were used in 
analyzing patient group and im-
plant characteristics. A nonparamet-
ric test, Wilcoxon signed rank test, 
was used to analyze differences  

between visits or time intervals in 
terms of hard and soft tissue pa-
rameters. The level of significance 
was set at 0.05 for each test. 

Results

Among the 21 patients, 19 had 
23 implants placed with primary 
stability that were included in this 
5-year evaluation. Two implants did 
not achieve primary stability, were 
not immediately provisionalized, 
and therefore were not included 
in the subsequent analyses. Of the 
23 implant sites, 16 were placed 
in sites developed from extraction 
sockets and 7 were placed in aug-
mented healed ridges. After the 
4- to 6-month graft healing period, 
23 implants were placed with ac-
ceptable primary stability and were 
restored with provisional crowns.

The study cohort included 7 
women (mean ± SD age: 41 ± 19 
years) and 12 men (mean ± SD age: 
39 ± 16 years). Among these, all 
were nonsmokers, with three report-
ing previous tobacco use. The bone 
quality estimates included 9 (39%) 
type 2 and 12 (52%) type 3. Bone 
quantity was high (91% types A and 
B). No canine sites were represented 
among the patients; the 23 implants 
were widely distributed among inci-
sor and premolar sites (Table 1). One 
implant was determined to be mo-
bile at the time of definitive crown 
impression (67 days following place-
ment) and was removed. One im-
plant was lost to follow-up after the 
6-month evaluation as a result of pa-
tient relocation. The calculated im-
plant survival at 5 years was 95.6%. 
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Fig 1a  Preoperative condition of the dentition, with a resin-
bonded fixed dental prosthesis replacing the maxillary left and 
right lateral incisors.

Figs 1b to 1d  Grafting 
of the alveolar ridge at 
the maxillary lateral incisor 
positions using demineralized 
bovine bone mineral and a 
collagen membrane. Note the 
substantial defect present.

Fig 1e  Alveolar ridges and mucosa 4 months following ridge 
augmentation procedure.

Figs 1h and 1i  One week following definitive crown placement.

Figs 1l and 1m  Three years following definitive crown placement.

Figs 1f and 1g  Left and right lateral incisor provisional crowns 
and mucosal tissues 8 weeks following implant placement.

Figs 1j and 1k  One year following placement of definitive 
crowns.

Figs 1n and 1o  Five years following placement of definitive 
crowns.

Fig 1  Longitudinal photographic documentation of peri-implant mucosal conditions illustrating the present investigation of implants 
placed into grafted alveolar bone. 

a

b

c d

© 2014 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



Volume 34, Number 4, 2014

481

Figs 2i and 2j  Three-year radiographic evaluation.

Figs 2a and 2b  Preoperative condition of implant sites.

Figs 2e and 2f  Crestal bone level at abutment tightening, prior 
to final impression. Note the approximation of the bone to the 
implant-abutment interface.

Figs 2c and 2d  Implant placement: 3.5-mm MicroThread im-
plants (AstraTech Dental Implant System, Dentsply Implants) placed 
within the available alveolar bone in the maxillary left and right 
lateral incisor positions. The interproximal subcrestal positioning is 
consistent with crestal placement at the buccal bone crest. 

Figs 2g and 2h  One-year radiographic evaluation of the 
all-ceramic restorations and abutments on implants. Note that 
abutments of different heights were utilized to accommodate the 
differences in tissue height.

Fig 2  Longitudinal radiographic assessment of implant therapy illustrating the present investigation of implants placed in  
grafted alveolar bone.

Table 1 Implant positions

Central 
incisor

Lateral 
incisor Canine 

First 
premolar

Second 
premolar Total

n 5 8 0 5 5 23

% 22 35 0 22 22 100
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In this study, the relationship 
of the reference point (the outer 
aspect of the implant bevel) to 
the interproximal crest at implant 
placement was reported by the 

investigator as supracrestal (con-
cave), crestal (flat), or subcrestal 
(convex) and was most frequently 
flat (20/23), indicating that clini-
cians achieved crestal implant 

placement. Marginal bone lev-
els were measured from implant 
placement to 5 years. The position 
of the average marginal bone level 
(mesial and distal) over the 5-year 
follow-up period is presented in Ta-
ble 2. As noted, the marginal bone 
levels were stable over the 5 years. 
The mean ± SD marginal bone lev-
el change after 5 years was –0.18 ± 
0.79 mm (range: –1.6 to 1.4 mm). 
The distribution of marginal bone 
level changes is presented in Fig 3.  
Half of the sites (9/18) recorded 
no bone loss or bone gain, while 
only four sites displayed more than 
1 mm of interproximal marginal 
bone loss after 5 years.

The affiliated peri-implant coro-
nal plaque and bleeding indices 
were consistently 15% or lower 
(Table 3). The direct intraoral mea-
surement of papillae revealed the 
increased interproximal dimen-
sion of approximately 1 mm within 
the first year following implant and 
crown placement. This increase in 
interproximal soft tissue remained 
throughout the 5-year period (Table 
4). Regarding the buccal soft tis-
sues, the direct measurement of the 
distance from the incisal edge to the 
peri-implant mucosal zenith dem-
onstrated minor reductions (mean ± 
SD tissue growth: 0.24 ± 0.93 mm) 
in this dimension over the 5-year 
period (Table 5). When comparing 
the change in the peri-implant mu-
cosal zenith location for implants 
placed in grafted bone using a 
flapped versus flapless procedure, 
minor tissue recession occurred 
at implants placed using flaps  
(−0.21 mm ± 1.07) versus flapless 
procedures (+0.46mm ± −0.80).

Fig 3  Cumulative graph illustrating interproximal bone level changes between implant 
placement (IP) and the 5-year follow-up. 

Table 2 Marginal bone level values (mm) at the  
various examinations

IP
DR (IP +  

12 weeks)
IP +  

1 year
IP +  

3 years
IP +  

5 years

n 19 13 19 21 21
Mean 0.57 0.84 1.09 0.65 0.67
SD 0.73 0.69 1.11 0.67 0.90
Maximum 2.3 1.9 3.6 2.0 3.6
Minimum 0.0 0.0 0.0 0.0 0.0
Median 0.2 0.6 0.5 0.3 0.5
P value* .76 .35 .57 .51
IP = implant placement; DR = definitive restoration.
*Wilcoxon signed rank test.

Bone level change (mm) from IP to 5 years
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Discussion

This study evaluated implant surviv-
al and peri-implant tissue response 
following immediate provisional-
ization of implants placed into re-
cently grafted alveolar ridges and 
sockets. After a healing period of 
4 to 6 months following augmen-
tation using demineralized bovine 
bone mineral and a collagen bar-
rier membrane, sufficient bone was 
available for placement of implants 
with primary stability in the majority 
of patients. However, initial primary 
stability was not achieved for 2 of 25 
implants planned for the 21 patients. 
The immediate provisionalization of 
the implants resulted in one early 
implant loss without late failures and 
produced high implant survival after 

a 5-year follow-up period (95.6%). In 
the related prospective study com-
paring immediate provisionalization 
of implants placed into ungrafted 
sockets or healed ridges, the same 
high implant survival (96%) was  
recorded at 3 years.13

In a systematic review of alveolar 
augmentation and implant place-
ment, Jensen and Terheyden14 in-
dicated that several combinations 
of bone grafting materials and pro-
cedures permit implant placement 
and are associated with high implant 

Table 3 Percentage of surfaces exhibiting bleeding on gentle probing and plaque

IP + 2 weeks IP + 8 weeks DR (IP + 12 weeks) IP + 1 year IP + 3 years IP + 5 years

Bleeding 1.1 4.6 2.5 2.4 15.5 10.7
Plaque 0.0 3.4 2.5 4.8 14.3 3.6
IP = implant placement; DR = definitive restoration.

Table 4 Changes in papilla dimensions (mm) from implant and  
provisional crown placement* 

Papillae

Impression  
(IP + 8 weeks)

DR  
(IP + 12 weeks) IP +1 year IP + 3 years IP + 5 years

M D M D M D M D M D

n 21 21 20 20 21 21 21 21 21 21
Mean 0.76 0.55 0.48 0.5 1.21 1.17 1.21 1.12 1.14 0.74
SD 0.97 0.79 1.03 1.25 1.02 1.0 1.11 1.11 0.92 1.46
Maximum 3.0 2.0 2.5 3.0 3.5 3.0 3.5 3.0 2.5 2.5
Minimum –1.0 –1.0 –1.5 –1.5 –0.5 –0.5 –1.5 –1.0 –1.0 –3.0
Median 0.5 0.5 0.5 0.75 1.0 1.5 1.0 1.0 1.0 1.0
P value† .002 .007 .07 .09 < .001 < .001 < .001 < .001 < .001 .04
IP = implant placement; DR = definitive restoration; M = mesial; D = distal. 
*Positive values indicate gain; negative values indicate loss. 
†Wilcoxon signed rank test.

Table 5 Mean changes (mm) in gingival zenith location (relative 
to incisal edge) from definitive crown placement* 

IP + 1 year IP + 3 years IP + 5 years

n 20 21 21
Mean 0.70 0.45 0.24
SD 1.13 1.14 0.93
Maximum 3.0 2.5 2.0
Minimum –1.0 –2.0 –2.0
Median 0.75 0.5 0.0
P value† .02 .04 .15
IP = implant placement.  
*Positive values indicate gain; negative values indicate loss. 
†Wilcoxon signed rank test.
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survival. In another review,15 it was 
concluded that bone grafting proce-
dures as performed in this study are 
effective in promoting augmentation 
in postextraction sites. The authors 
concluded that survival rates over 
95% may be expected for both im-
mediate and early placement. The 
present investigation is in agree-
ment with this review regarding 
implant survival and tissue stability 
associated with later implant place-
ment. However, the related study 
involving immediate placement and 
provisionalization also demonstrated 
the same magnitude of tissue stabil-
ity, calling in question the fundamen-
tal causes of tissue stability and the 
potential reasons for tissue instabil-
ity.16 The stated risk factors of thin 
tissue biotype, facial malposition of 
the implant, and a thin or damaged 
facial bone wall were averted by the 
present grafting of deficient alveolar 
ridges or sockets.

Jung et al17 reported on the 
comparison of implant placement 
in alveolar ridges augmented us-
ing demineralized bovine bone 
allograft and collagen membranes 
with or without recombinant hu-
man bone morphogenetic protein 
2. None of the 34 implants in 11 
patients were lost in either grafting 
situation; there were insignificant 
changes in the marginal bone lev-
els over the 5-year evaluation pe-
riod. In a related work, Benić et al18 
demonstrated 100% implant sur-
vival for implants in concomitantly 
grafted bone and 94.1% implant 
survival for implants placed in na-
tive alveolar bone. They concluded 
that implants placed with concomi-
tant bone regeneration did not 

perform differently from implants 
placed into native bone with re-
spect to implant survival, marginal 
bone height, and peri-implant soft 
tissue parameters. The osseointe-
gration of implants  does not ap-
pear to be negatively impacted by 
the presence of healed or healing 
demineralized bone allograft. This 
may reflect the relative abundance 
of native alveolar bone supporting 
the implant and/or the integrity of 
the osseointegration process with-
in regenerated bone. Importantly, 
the present study did not include 
any canine sites (or traumatically 
avulsed teeth), which may have re-
quired more significant alveolar re-
construction that could challenge 
optimal esthetic outcomes. 

There is sufficient histologic 
evidence that titanium implants 
are integrated within regenerated 
bone. Bone-to-implant contact is 
not negatively impacted by the 
presence of residual xenograft or 
allograft particles in the augmented 
sites. In a canine model, implants 
placed in deproteinized bovine 
bone mineral (DBBM; BioOss) 
3 months after grafting showed 
equivalent osseointegration to im-
plants placed in healed ridges fol-
lowing a 4-month healing period.19 
In a primate model, osseointegra-
tion within tissues regenerated 
using DBBM and a collagen mem-
brane was confirmed.20 In a surgi-
cal defect model in dogs, histology 
revealed that DBBM grafts placed 
around implants at placement re-
sulted in a normal range of bone-
to-implant contact (30% to 40%). 
At 4 months, however, some of 
the newly formed bone resorbed.21 

Bio-Oss exhibited osteo conductive 
properties and was recommended 
for GBR procedures in dehiscence 
defects with respect to vertical and 
horizontal growth of bone. Norton 
et al22 illustrated that the new bone 
volume created by augmentation 
procedures using this method was 
approximately 25% vital bone (with 
approximately 25% residual matrix), 
and this tissue supported the suc-
cessful osseointegration of dental 
implants (97%). 

It should be noted that some 
controversy remains regarding the 
value of graft material to the process 
of osseointegration at subsequent 
implant placement. In a canine buc-
cal defect model, it was concluded 
that significant bone-to-implant 
contact was not achieved at DBBM-
grafted sites.23 In a recent consider-
ation of the bone-to-implant contact 
achieved at microimplants placed 
into grafted sinuses, Browaeys et 
al24 concluded that osseointegration 
in sinus bone grafts mixed with Bio-
Oss was poor. This result may not be 
limited to the type of material: Spin-
Neto et al25 indicated similar limita-
tions in osseointegration achieved 
clinically using an allogeneic bone 
graft. Rasmusson et al26 directly com-
pared the implant stability and sur-
vival of implants placed in grafted 
maxillary bone and intact maxillary 
bone and found no difference in im-
plant performance. In the present 
scenario, the high implant survival 
may reflect that much of the implant 
was placed in native alveolar bone. 
Clinical alveolar regeneration and 
subsequent dental implant osseoin-
tegration can be achieved using the 
protocol utilized in this study. 
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The present investigation in-
volved a relatively brief healing 
period of 4 to 6 months following 
augmentation. There is some evi-
dence that longer healing periods 
may not be required for consoli-
dation of xenogenic bone grafts. 
However, clearly this time frame 
does not permit complete integra-
tion or resorption of the xenograft. 
The clinical procedures reflect 
this; intact xenograft particles 
were occasionally displaced from 
the healing tissue sites during the 
preparation of the osteotomy for 
implant placement. A longer heal-
ing period could favor further graft 
consolidation and improve the in-
traoperative experience for the 
clinician. However, it is noted that 
high implant survival and 5-year 
peri-implant tissue stability sug-
gests that sufficient consolidation 
occurred prior to or continued fol-
lowing implant placement, provi-
sionalization, and function. 

The logistical and temporal ad-
vantages of immediate provision-
alization 4 to 6 months following 
ridge augmentation merit consid-
eration. First, a decision to avoid 
implant placement in a socket or 
insufficient alveolar ridge in favor 
of augmentation should always 
be made where needed. Second, 
the augmentation prior to implant 
placement simplifies the procedure 
and permits soft tissue closure at 
the time of grafting. Third, imme-
diate provisionalization within the 
recently grafted site accelerates 
treatment with apparently little 
added risk of implant failure or soft 
tissue complication. This approach 
is temporally equivalent to early 

placement procedures that involve 
tooth extraction followed by early 
implant placement concurrent with 
buccal bone augmentation utilizing 
demineralized bone xenograft and 
a collagen membrane without im-
plant provisionalization.4 Both ap-
proaches involve at least a 6-month 
period of partial edentulism that is 
followed by implant placement and 
restoration. Comparing the 5-year 
outcomes from the early place-
ment protocol to the present ap-
proach, both provide high implant 
survival and buccal tissue stability. 
The increased interproximal soft 
tissue (papilla) dimensions record-
ed here were not observed for the 
early loading protocol. While both 
procedures require mucoperiosteal 
reflection involving the adjacent 
teeth, in the present investigation, 
both flapped (n = 7) and flapless  
(n = 16) procedures resulted 
in positive interproximal tissue 
changes. The interproximal tissue 
differences are minor and may not 
influence the reportedly high es-
thetic values recorded.27 However, 
the time of provisionalization as a 
variable merits further investigation 
in terms of peri-implant mucosal  
architecture. 

The restorative protocol uti-
lized a titanium abutment that was 
retained from provisionalization as 
the final abutment. This required 
the use of cement-retained provi-
sional crowns. The perils of cement-
mediated inflammatory disease at 
implants, while identified nearly 
two decades ago by Walton and 
co-workers,28 has become a re-
cent prominent concern, although 
its impact remains debated.29  

The highest suspicion of cement 
retention must be adopted when 
cement-retained crowns are used 
for implant restorations. Every ef-
fort must be made to identify and 
remove excess cement. The pres-
ent data set did not directly report 
on the occurrence of cement re-
tention and removal, but the low 
incidence of inflammation (bleed-
ing on probing) and absence of 
significant soft tissue complications 
suggest that efforts to control ce-
ment extrusion were carefully car-
ried out. Although not adopted 
for this patient cohort, alveolar 
grafting can afford alternative im-
plant orientation that favors screw 
retention, a therapeutic concept 
that offers several different advan-
tages, including the elimination of 
cement from the protocol. 

Conclusions

Alveolar bone augmentation re-
quired for implant placement 
within bound edentulous spaces 
can be performed using DBBM 
and a collagen membrane to cre-
ate sufficient bone volume to per-
mit subsequent implant placement 
and successful osseointegration. 
Alveolar ridge augmentation using 
DBBM and a collagen membrane 
supported the measured soft tissue 
architecture, including the buccal 
tissue levels, over a 5-year period. 
The immediate placement and 
provisionalization of implants into 
regenerated alveolar sites resulted 
in high implant survival and stability 
of both the interproximal papillae 
and buccal tissue architecture. 
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