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Implant placement after extraction 
of a single tooth is a commonly en-
countered clinical treatment. How-
ever, it is a challenge for clinicians 
and is rated as either advanced or 
complex in terms of its difficulty 
level.1–3 Currently, the goal of es-
thetic dentistry is to achieve the 
most inconspicuous reconstruction 
or replacement of missing teeth 
and peri-implant hard and soft tis-
sue components.4,5 Nevertheless, 
the reasons for tooth extraction 
and immediate implant place-
ment, such as endodontic failure, 
advanced periodontal disease, 
trauma, and root fracture, are fre-
quently associated with severe al-
veolar bone resorption and soft 
tissue loss.6,7 The lack of a facial 
bone wall to support the facial mu-
cosa and/or the three-dimensional 
(3D) malpositioning of the implant 
can cause recession and incom-
plete papillae.8 Thus, implant treat-
ment goals must be expanded to 
include the reconstruction of these 
lost structures. 

Surgical reconstruction of 3D 
bone deficiencies in esthetic areas 
has relied largely on mandibular 
bone block grafts8,9 that are used 
alone or in combination with a  
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The aim of this prospective case series was to evaluate the stability of esthetic 
treatment after single tooth replacement in compromised sockets using 
the immediate dentoalveolar restoration (IDR) concept. Eighteen patients 
underwent immediate implant placement and IDR of bone defects. Clinical 
photographs were used to evaluate the gingival contour and papillae. The 
mean soft tissue dimensions at baseline and final follow-up were 12.85 ± 2.33 
mm and 12.79 ± 2.48 mm, respectively, revealing no recession. The mean 
mesial and distal papillary heights increased slightly over time. Stable peri-
implant soft tissues and satisfactory esthetic outcomes were achieved. (Int J 
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barrier membrane to minimize graft 
resorption during healing or on 
guided bone regeneration (GBR).2 
Resorption may limit the positive 
impact of grafting on the esthetic 
outcome. Ridge reconstruction 
surgery has been associated with 
an impaired esthetic outcome.10,11  
Cosyn and coauthors8 demonstrat-
ed that esthetic complications after 
such surgeries are mainly related 
to incomplete distal papillae. How-
ever, some clinical studies1,2,12 have 
shown predictable esthetic results 
with bone block grafts and GBR.

To improve the clinical efficacy 
and esthetic success of the surgi-
cal reconstructive procedure and 
immediate implant placement, the 
stability of the surrounding soft 
tissues must be evaluated after a 
medium-term follow-up period. 
Therefore, the aim of this pro-
spective study was to evaluate the 
stability of esthetic treatment out-
comes after single tooth replace-
ment in compromised fresh sockets 
using the immediate dentoalveolar 
restoration (IDR) technique. 

Method and materials

Patients and study design

This prospective case series study 
involved a mean 58.56 ± 8.19 
months of follow-up. The study 
was conducted in accordance with 
the Helsinki Declaration and was 
reported according to STROBE 
(Strengthening the Reporting of 
Observational Studies in Epide-
miology) guidelines. All included 
patients provided written informed 

consent before participating in this 
study.

Of 24 patients who were un-
dergoing treatment at a private 
dental office, 18 were selected and 
agreed to participate in this study. 
The patients were screened ac-
cording to the following inclusion 
criteria: the need for single tooth 
replacement in the esthetic zone 
(premolars, canines, and lateral or 
central incisors) of the maxilla with 
class Ib or Ic13 deficiencies of the 
facial bone wall due to trauma, ra-
dicular fracture or resorption, end-
odontic or periodontal treatment 
failure, caries destruction, or a 
prosthetically nonrepairable crown; 
the absence of bruxism and para-
functions; and good oral hygiene 
and compliance. Exclusion criteria 
were as follows: insertion torque 
lower than 35 Ncm, general con-
traindications to implant surgery, 
uncontrolled diabetes mellitus, 
history of radiation therapy in the 
head or neck region, past or cur-
rent treatment with bisphospho-
nate therapy, and pregnancy. The 
soft tissue biotype was not regard-
ed as an exclusion criterion.

Cone beam computed to-
mography, study plaster casts, and 
standard clinical photographs were 
used for rehabilitation planning. 
The gingival biotype of each pa-
tient was assessed preoperatively. 
The gingival biotype was catego-
rized as thin if a periodontal probe 
placed into the labial gingival sul-
cus of the maxillary anterior teeth 
could be observed through the ex-
amined gingiva and as thick if no 
evidence of the underlying probe 
was observed.14

Treatment

All patients received 1 g of amoxi-
cillin (or, if allergic, 1 g of azithromy-
cin) and 8 mg of dexamethasone 1 
hour before surgery. Patients were 
instructed to wash their mouths 
with 0.12% chlorhexidine solu-
tion for 30 seconds immediately 
prior to surgery. The same surgeon 
(JCMR) performed all surgeries us-
ing the protocol for IDR published 
by Rosa et al.15,16 Local anesthe-
sia consisting of 2% mepivacaine 
with norepinephrine was admin-
istered. Next, the teeth sched-
uled for immediate replacement 
were removed as atraumatically 
as possible using periotomes and 
minilevers after a minimal incision 
had been made around the tooth 
with a microblade (69 WS, Swann-
Morton). Care was taken to main-
tain the integrity of the remaining 
bone wall and papillae during re-
moval. Afterwards, the socket was 
checked and carefully curetted to 
remove any granulation tissue. 

Immediate implant placement 
(NobelReplace Tapered TiUnite, 
Nobel Biocare) was performed 
through 3D positioning of the im-
plant as described by Buser et al17 
by anchoring the apical third of 
the implant into the bone upper 
socket. All implants were placed in 
the cingulum axis of the extracted 
tooth to anchor them in the pala-
tal bone wall. The implant diam-
eter and length depended on the 
dimensions of the extraction site. 
Measurements from the most apical 
bone level to the implant platform 
and the mesiodistal socket bone 
defect were assessed to determine 
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the anatomical shape of the defect. 
After primary stability had been 
confirmed (> 35 Ncm), a provision-
al crown was applied using veneers 
that were previously prepared with 
light-curing composite resin. The 
ideal emergence profile, with a 
concave contour, was established 
on the provisional prosthesis, al-
lowing free space to accommodate 
the soft tissue, thereby promoting 
a thicker and more stable margin 
of gingival tissue after the healing 
period. The provisional restoration 
was then removed for finishing and 
polishing and to reconstruct bone 
defects in the socket. 

Local anesthesia with 2% mepi-
vacaine with norepinephrine was 
administered in the donor area 
(maxillary tuberosity). A crestal inci-
sion was made at the center of the 
edge of the maxillary tuberosity up 
to the distal face of the last molar. 
The incision was deepened along 
the entire length of the incision un-
til the bony tissue was scratched. 
In some cases, there was no need 
for a relaxing incision because the 
available access area was suffi-
ciently large. Prior mapping of the 
defect in the receptor area enabled 
precise technique and access to the 
donor area. An appropriate chisel, 
which depended on the bone de-
fect shape, was selected to harvest 
the graft. Specifically, the width of 
the chisel was chosen to be 2 mm 
greater than the width of the bony 
defect to be reconstructed. 

After harvesting the bone graft 
from the tuberosity, it was pre-
pared by following a very rigorous 
evaluation of the compromised 
alveolar walls of the recipient site. 

A rongeur was used to conform 
the edges of the graft, copying 
the morphology of the previously 
mapped defect. This step was per-
formed meticulously while testing 
the corticocancellous graft in the 
receptor bed until proper adapta-
tion was achieved.

The graft was carefully inserted 
into the defect between the implant 
and the mucosa. It was positioned 
so that it remained juxtaposed to 
the remaining bone walls, recon-
structing the socket, with the cortex 
turned toward the vestibule. A bio-
logic distance of 2 to 3 mm below 
the gingival margin was respected. 
Subsequently, particulate cancellous 
bone was inserted and packed to fill 
the spaces between the previously 
positioned corticocancellous bone 
graft and the implant surface. The 
provisional crown was placed onto 
the implant, and the donor region 
was sutured with simple sutures.

Postoperatively, all patients re-
ceived 500 mg of amoxicillin three 
times a day (or, if allergic, 500 mg 
of azithromycin, twice a day) for 10 
days and 4 mg of dexamethasone 
twice a day for 3 days. Patients 
were advised to rinse their mouths 
carefully with chlorhexidine solu-
tion twice a day for 14 days. The 
definitive cemented restoration 
with a metal-ceramic or zirconia-
ceramic restoration and custom-
ized abutment with subgingival 
contours were accomplished ap-
proximately 6 months after surgery. 
The cement line was established 
between 0.5 and 1 mm below the 
gingival margin. A single experi-
enced prosthodontist (JCMR) per-
formed all prosthetic procedures. 

Outcome variables

Follow-up visits were scheduled for 
2 weeks and 1, 3, and 12 months 
during the first year postoperative-
ly, and annually thereafter. The im-
plant success rate was defined as 
the absence of mobility or painful 
symptoms, absence of radiolucen-
cy during radiographic evaluation, 
and progressive marginal bone 
loss (MBL) of less than 1 mm during 
the first year of implant placement 
and less than 0.2 mm per year in 
subsequent years. Clinical mobil-
ity due to implant overloading, 
implant fracture, or unsuccessfully 
treated peri-implantitis necessitat-
ed implant removal.

One previously calibrated re-
searcher (ACPOR) performed all es-
thetic evaluations related to the soft 
tissue and implant crowns. This re-
searcher was not involved in any of 
the treatment steps. Soft tissue es-
thetics and crown parameter states 
were evaluated using the gingivo-
morphometry method according 
to Weinländer et al.18 Two clinically 
standardized oral photographs 
were obtained 1 week after defini-
tive crown delivery and at the last 
follow-up visit (4 to 6 years postsur-
gery). These photographs included 
at least one adjacent tooth on each 
side and were performed under the 
same lighting conditions and with 
similar framing.

The acquired data files were 
saved as JPEG files and imported 
into an image-processing software 
program (Image Tool). With the 
help of this software, two reference 
lines (L1 and L2) were created, 
connecting the gingival zenith to 
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the evaluated and adjacent teeth 
(Figs 1 and 2). These lines served 
as standard orientation markers for 
the intended gingivomorphomet-
ric measurements. The following 
three soft tissue parameters were 
measured around the crowns: the 
mesial and distal papillary heights 
(MPL and DPL, respectively) and 
crown height (recession). The av-
erage of three measurements was 
calculated for each parameter.

Statistical analyses

The collected data were analyzed 
with the SPSS software package 
(version 17.0, IBM). Data were re-
ported as the means ± SDs for all 
clinical and esthetic parameters. 
Differences in the crown height 
and the mesial and distal papil-
lary dimensions before and after 
surgery were compared with the 
paired t test.

Results

Twenty-four patients agreed to 
participate and were consecutively 
enrolled in the study. Two patients 
were excluded during the course 
of the study because they refused 
to attend their scheduled follow-
up appointments. An additional 
four patients were excluded due 
to prosthetic treatment of the ad-
jacent tooth. Thus, 18 patients (10 
men, 8 women) were treated with 
implants in the maxillary esthetic 
region due to extraction of natural 
teeth (11 central incisors, 3 lateral 
incisors, 4 premolars; Table 1). Fig-
ures 3 to 14 show the sequence of 
the IDR technique of two patients 
from this study.

The thin and thick gingival 
biotypes were identified in 11 
(61.12%) and 7 patients (38.88%), 
respectively. All implants were still 
functioning after a mean follow-
up of 58.56 ± 8.19 months, yield-

ing implant success and prosthesis 
survival rates of 100%. The mean 
implant length and diameter were 
13.2 and 3.85 mm, respectively. 
The mean insertion torque was 
42.6 ± 7.9 Ncm. 

Changes in the peri-implant 
soft tissue dimensions during the 
follow-up period are reported in 
Table 2. The mean dimensions at 
baseline and at the final follow-up 
(after a mean 58.56 months) were 
12.85 ± 2.33 mm and 12.79 ±  
2.48 mm, respectively (P = .546). 
This finding indicates that no re-
cession occurred during the evalu-
ated period. In contrast, the mean 
MPL and DPL values increased 
slightly over time (P = .045 and 
P = .041, respectively), indicat-
ing an increase in papillary height 
around the definitive restorations  
(Table 2).

Fig 1  Three different esthetic parameters evaluated (patient 1). Fig 2  Three different esthetic parameters evaluated (patient 2).
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Table 1 Patient characteristics

Patient no. Sex
Follow-up 

(mo) Age (y)
Diameter/length 
of implant (mm)

Bone 
defect Reason for extraction

Gingival 
biotype

 1 Female 73 54 5.0/16 Ib Root fracture Thick

 2 Female 70 38 3.5/16 Ic Root fracture Thin

 3 Female 70 53 4.3/13 Ic Periapical lesion Thin

 4 Female 68 70 4.3/16 Ic Root fracture Thin

 5 Female 64 47 4.3/13 Ib Caries/periapical lesion Thin

 6 Female 64 47 5.0/13 Ic Root fracture Thin

 7 Male 64 49 5.0/13 Ic Caries/periapical lesion Thin

 8 Male 63 47 5.0/16 Ic Caries/periapical lesion Thick

 9 Female 57 39 4.3/16 Ib Root fracture Thick

10 Male 58 60 4.3/13 Ic Root resorption Thin

11 Male 55 66 4.3/13 Ic Root fracture Thick

12 Male 55 52 4.3/13 Ib Periapical lesion/ 
periodontal disease

Thin

13 Male 52 40 5.0/16 Ib Periodontal disease Thick

14 Male 52 77 4.3/16 Ib Root fracture Thick

15 Male 51 78 5.0/13 Ic Root fracture Thin

16 Male 51 24 4.3/13 Ic Periapical lesion/ 
Periodontal disease

Thin

17 Female 68 51 4.3/13 Ic Periodontal disease Thick

18 Male 64 56 4.3/13 Ic Root fracture Thin

Fig 3  (a) Initial clinical evaluation. The 
right central incisor was avulsed during an 
accident. After several attempts at end-
odontic treatment and apicectomies, the 
patient remained in pain and the tooth was 
indicated for extraction. (b) Tooth removed 
using minimally invasive dental extraction 
(patient 1).

Fig 4  (a) After dental extraction, the 
buccal bone loss was confirmed clinically, 
and the bone defect shape was measured 
before and (b) after implant placement. The 
implant was anchored in the palatal wall, 
providing a bone defect of approximately 
3 mm in thickness to be reconstructed 
(patient 1).

a

a

b

b
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Fig 5  (a) The right tuberosity was accessed, (b) the bone graft was removed, and (c) the donor region was sutured (patient 1).

Fig 6  (a) After reshaping to match the bone defect, the corticocancellous graft was inserted in the receptor site and (b) particulate cancel-
lous bone was inserted until (c) it completely filled the remaining gaps between the corticocancellous graft and the implant (patient 1).

Fig 7  (a) The provisional crown was immediately placed. A concave contour was produced in the cervical portion of the provisional crown 
to better accommodate the tissue while (b and c) providing marginal sealing (patient 1).

Fig 8  (a) Soft tissue response 6 months later. (b) The customized zirconia abutment and (c) the porcelain crown were delivered (patient 1).

Fig 9  (a) Clinical control during the follow-up assessment. 
(b) Tomographic slices showing the buccal bone wall after the 
follow-up period (patient 1).

a

a

a

b

b

c

c

a

a

b

b
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c
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a b c

Fig 10  (a) Initial clinical assessment of the compromised right central incisor. (b) Absence of the buccal bone wall was confirmed after 
dental extraction. (c) Measurement of the degree of alveolar bone loss by probing the socket walls (patient 2). 

Fig 11  (a) After implant placement with palatal wall anchoring, the bone defect was evaluated again to facilitate appropriate chisel selec-
tion. (b) Bone graft being harvested from the maxillary tuberosity using a gouge chisel. (c) Modeling of the corticocancellous bone graft, 
which was shaped to match the defect configuration using a rongeur (patient 2). 

a b c

Fig 12  (a) The corticocancellous graft was 
inserted and stabilized by juxtaposition, 
and (b) particulate cancellous bone was 
packed between the medullary portion of 
the graft and the surface of the implant 
(patient 2).

Fig 13  (a) Healing of the soft tissues when 
the provisional crown was removed. (b) The 
definitive porcelain crown was fabricated 
over the implant, and composite resin res-
torations were performed in the neighbor-
ing teeth (patient 2).

Fig 14  (a) Clinical control showing stabi-
lization of the soft tissue. (b) Tomographic 
slice showing restoration of the buccal 
bone after the follow-up period (patient 2).
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a
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b
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Discussion 

The main goal of this study was to 
determine the long-term stability 
of the soft tissue contour in the es-
thetic zone when the IDR technique 
is used for an immediate implant in 
a compromised fresh socket. The 
goal of the IDR technique is to rees-
tablish the facial bone wall, thereby 
correcting socket defects and sup-
porting the esthetic soft tissue with 
a bone graft from the maxillary tu-
berosity. A buccal bone wall of suf-
ficient dimensions is a prerequisite 
for esthetic soft tissue contours on 
the facial aspect.1,2,7,19 The pres-
ent prospective case series with 
18 consecutive patients provides 
additional evidence that immedi-
ate implant placement into a com-
promised fresh socket for single 
tooth replacement in the esthetic 
zone offers successful treatment 
outcomes, with high predictability 
and a low complication rate. Dur-
ing the 58.56 ± 8.19 months of 
follow-up, all 18 implants achieved 
and maintained successful tissue 
integration, as documented by 
clinical and gingivo morphometry 
parameters.

The predictability of immediate 
implant placement in postextrac-
tion sites has been demonstrated 
by various clinical studies according 
to previously established success 
criteria.1,2,9,20 However, few stud-
ies have objectively described the 
long-term esthetics of the soft tis-
sue. The preservation or creation 
of harmonious soft tissue contours 
of the peri-implant mucosa may 
be the most important factor for 
achieving favorable esthetic re-
sults after implant treatment in the 
esthetic zone.7,21–24 In the present 
study, the esthetic outcomes on the 
facial aspect demonstrated a mi-
nor mucosal recession of 0.06 mm, 
which confirms the predictable out-
come of the IDR technique. 

Most gingival recession is ob-
served within 6 months of soft tissue 
and implant surgeries.2,25 In addi-
tion, a thin gingival biotype repre-
sents an inherent risk of recession. 
However, these results showed a 
low risk for advanced recession af-
ter immediate implant placement 
in a compromised fresh socket, 
despite the gingival biotype, com-
pared with three controlled clinical 
studies.3,26 In addition to the small 

number of patients evaluated, this 
result may be influenced by the an-
atomical contour of the emergence 
profile used in the developmental 
phase of the implant restorations. 
As a result, more space may have 
been left for the surrounding tis-
sues, thereby reducing the risk of 
soft tissue recession.

In addition to recession, the 
papillary height is an important soft 
tissue parameter for the esthetic25 
outcome, and it has gained in-
creasing attention in recent years. 
In the present study, the mean MPL 
and DPL values increased slightly 
over time, indicating that the pa-
pilla height increased to a certain 
extent around the definitive resto-
rations. To achieve a correct muco-
sal level on the facial aspect, the 
following two prerequisites must 
be fulfilled: the implant must be 
correctly positioned in 3D in the 
buccolingual and coronoapical di-
rections, and the mucosa must be 
supported by a facial bone wall 
of sufficient height and thickness.8 

The papilla levels of an anterior sin-
gle implant may also be dictated 
by the proximal bone levels of the 
adjacent teeth. Studies1,8 have sug-
gested that papilla-sparing inci-
sions could minimize interproximal 
bone loss, thereby minimizing pap-
illary loss. Thus, implant treatment 
goals must include the reconstruc-
tion of these lost structures.

Many clinical studies1,2,6 have 
reported the use of bone block 
grafting, biomaterials associated 
with GBR, and other techniques 
for the reconstruction of the facial 
bone wall. However, in the present 
study, the autogenous bone from 

Table 2 Peri-implant soft tissue dimensions at baseline and 
follow-up (mean ± SD)

Baseline (mm) Follow-up (mm) P

Crown height 12.85 ± 2.33 12.79 ± 2.48 .546

MPL 4.34 ± 1.31 4.54 ± 1.41 .045

DPL 3.60 ± 0.76 3.90 ± 0.95 .041

MPL = mesial papillary height; DPL = distal papillary height.

© 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 2, 2014

207

the maxillary tuberosity was chosen 
to correct the socket defects. This 
choice has several advantages. The 
graft repair is enhanced because 
the periosteal cells of the maxillary 
tuberosity act as osteoprogenitor 
cells. The graft is easy to harvest 
and adapts to the receptor region 
due to the bone malleability. In 
addition to restoring the lost ves-
tibular bone plate, the corticocan-
cellous bone sliver impedes cell 
competition between the hard and 
soft tissues, thereby promoting 
effective bone and gingival heal-
ing.13 The vascularization pattern 
is vital for bone grafting success. 
The trabecular nature of grafts har-
vested from the maxillary tuberos-
ity suggests that such grafts have 
high revascularization capacity and 
release growth factors to the re-
ceptor site.28 Hence, these grafts 
need to be transported rapidly 
to prevent the loss of their funda-
mental properties.29 However, the 
maxillary tuberosity also has some 
disadvantages, including the lim-
ited quantity of bone available and 
difficulty of surgical access.30

Conclusion

This prospective case series dem-
onstrated stable peri-implant soft 
tissue levels over a 58-month pe-
riod after single implant treatment 
in the esthetic zone using the IDR 
technique for immediate implants 
in compromised fresh sockets. 
Therefore, this technique may be 
considered a valuable and predict-
able option for the placement of 
implants in the esthetic zone. 
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