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Immediate Occlusal Loading of Implants Placed in
Fresh Sockets After Tooth Extraction

Roberto Crespi, MD, MS1/Paolo Capparè, MD1/
Enrico Gherlone, DDS, MD, PhD3/George E. Romanos, DDS, DMD, PhD4

Purpose: The aim of this study was to evaluate the clinical and radiographic outcome of dental
implants immediately placed and loaded into fresh extraction sockets after 18 months. Materials and
Methods: Twenty-seven patients, 15 women and 12 men, received a total of 160 implants; 150 were
placed immediately after extraction. The sockets in the study had fully preserved walls, and 10 were
placed in healed sites. Immediately after surgical procedure, all patients received the temporary pros-
thetic reconstruction in occlusion. Five months postsurgery, definitive metal-ceramic restorations were
cemented on abutments. Follow-up visits were performed for the assessment of clinical parameters.
Intraoral digital radiographic examinations were performed 3 and 18 months after implant placement.
Results: Minor swelling of the gingival mucosa was observed, but no mucositis or flap dehiscence with
suppuration were found. Mean marginal bone loss 1 year 18 months after immediate loading was
0.65 ± 0.58 mm to the mesial side and 0.84 ± 0.69 mm to the distal side in the maxilla and 1.13 ±
0.51 mm mesially and 1.24 ± 0.60 mm distally in the mandible. There was no difference between
splinted and nonsplinted implants with respect to marginal bone loss. Discussion and Conclusion:
Within the limits of this clinical study, the results indicate that immediate loading of implants placed in
immediate extraction sites can be carried out successfully. (Case Series) INT J ORAL MAXILLOFAC IMPLANTS
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The placement of implants in fresh extraction sock-
ets1–4 allows placement of the implant during the

same visit at which the tooth is extracted, which
reduces morbidity, decreases the treatment time, and
preserves bone in the residual alveolar ridge.5 Fur-
thermore, placement of an implant immediately after

tooth extraction may help maintain the bone crest
and lead to ideal implant positioning from a pros-
thetic point of view.6 The internal and external
dimensions of extraction sockets and thus the
dimensions of the residual alveolar ridge change if
sockets are left without treatment7,8; if uncontrolled,
this resorption will lead to bone deficiencies that
sometimes may contraindicate the placement of
dental implants.9 Lekovic et al10 and Iasella et al11

showed that about 45% of the residual alveolar ridge
may be resorbed after tooth extraction and that the
majority of this resorption takes place in the first 6
months after extraction.

An abundance of evidence supports the immedi-
ate loading of implants with high success rates,
which shortens the treatment time. Becker et al12

found a total success rate of 93.3% with immediately
placed implants; similarly, Rosenquist and Grenthe13

obtained an average survival rate of 93%. Watzek et
al14 achieved a cumulative survival rate of 92.4% for
maxillae and 94.7% for mandibles after 3 years of
loading. However, few studies have been published
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on clinical outcomes of immediate loading of
implants positioned in fresh extraction sites in both
the mandible and maxilla.

Furthermore, Aires and Berger15 compared
implants immediately loaded in edentulous sites with
implants loaded immediately in extraction sites. Sev-
enty-five implants were placed in 9 jaws of 7 patients.
Twenty-nine of these implants were placed in fresh
extraction sockets and were loaded in less than 3
weeks. The authors concluded that the success rates
for implants immediately loaded in extraction sites
were comparable with those for edentulous sites.

Since scientific documentation is very scarce on
this topic, the aim of the present study was to evalu-
ate the clinical and radiographic outcomes of dental
implants immediately placed and loaded into fresh
extraction sockets.

MATERIALS AND METHODS

Patient Selection
Twenty-seven patients, 15 women and 12 men with a
mean age of 57 years (range, 42 to 72 years), were
randomly selected for this prospective study. The fol-
lowing inclusion criteria were adopted:

• Good general health
• The presence of hopeless teeth requiring extraction 
• Absence of signs of acute infection around the

alveolar bone
• At least 3 mm of bone beyond the root apex 

When resonance frequency analysis (RFA) demon-
strated an implant stability quotient (ISQ) greater
than 60, and an insertion torque of at least 30 Ncm
was achieved, immediate loading was performed.

Exclusion criteria were the presence of chronic
systemic disease, smoking of more than 15 ciga-
rettes/d, bruxism habits, and poor oral hygiene. All
patients gave their informed consent for immediate
implant loading.

Surgical Protocol
The patients received 1 g amoxicillin prior to surgery
and 1 g twice a day for a week after the surgical pro-
cedure. Surgery was performed under local anesthe-
sia (optocain 20 mg/mL with adrenaline 1:80,000).

The teeth were carefully removed and the sockets
debrided. A periodontal probe was used to verify the
integrity of the 4 walls of the fresh sockets. Partial-
thickness miniflaps were designed to achieve pri-
mary closure. No lateral incisions were made.

Implant sites were prepared with standard drills.
The bony walls were followed as a guide. The bone

was underdrilled apical to the extraction sockets; at
least 3 mm of bone remained beyond the root apex.
No countersinking was used. Two different diameters
(3.75 mm and 5.0 mm) and 2 different lengths (10
mm and 13 mm) were used. The implants were
placed 1 mm below the buccal level of alveolar crest
to improve primary implant stability. Small autoge-
nous bone chips (debris) were placed in the gaps of
more than 2 mm between implant surfaces and
socket walls. The quality of alveolar bone was evalu-
ated during surgery for each site.16

One hundred sixty titanium implants (Outlink;
Sweden & Martina, Padova, Italy) were placed. The
implant has a 0.8-mm machined neck and a rough-
surfaced body (titanium plasma spray) with a pro-
gressive thread design. One hundred fifty implants
were placed immediately after extraction, and 10
were placed in healed sites and splinted with adja-
cent implants placed in fresh extraction sockets to
complete full-arch rehabilitation. Thirty-two implants
had a diameter of 5 mm, while 128 implants had a
diameter of 3.75 mm (Figs 1 and 2).

The number of placed implants in relation to posi-
tion in maxilla and mandible is reported in Tables 1a
and 1b.

When the ISQ was greater than 60 and a mini-
mum insertion torque of 30 Ncm could be achieved,
the implants were immediately loaded. An oval
cross-sectional temporary abutment (Sweden & Mar-
tina) made of resin was placed (Fig 3). Occlusion par-
allelism was checked, and modifications were made
if required. The abutments were removed from the
implants, modified extraorally, and re-placed on the
implants. The junction between the abutment and
the implant was located 1 mm below bone margin in
all cases. Partial-thickness flaps were coronally posi-
tioned and sutured to protect the implant sites (Fig
3). Chlorhexidine mouthwash was prescribed twice
daily for the next 15 days.

Prosthetic Protocol
Immediately after the surgical procedure, all patients
received temporary prosthetic restorations. Prefabri-
cated acrylic resin crowns were used for single-tooth
replacements. For partial or complete temporary
prostheses, fixed temporary restorations with a fiber-
reinforced framework were custom-fit with acrylic
resin around the margins or the abutment and
affixed with temporary cement (Fig 4; Temp Bond,
Kerr Manufacturing, Romulus, MI). Distal cantilevers
were avoided. All temporary crowns were in full con-
tact in centric occlusion. Occlusal surfaces were flat-
tened to reduce horizontal relations. All patients fol-
lowed a soft diet (avoiding bread and meat) for 2
months.
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Follow-up
Follow-up visits were performed by a dental hygien-
ist at 1, 3, 6, 12, and 18 months after implant place-
ment. The following clinical parameters were
checked: plaque, Bleeding Index at 4 surfaces around

the implants, pain, occlusion, and prosthesis
mobility.17–19 Success criteria for implant survival
were implant stability and the absence of radiolu-
cency around the implants, mucosal suppuration and
pain.

Fig 1 Preoperative clinical view of a patient with advanced
periodontal disease.

Fig 2 Occlusal view immediately after implant placement.

Table 1a Distribution of Implants in Relation to
Location—Maxilla

Tooth No. of implants

Right
First molar 2
Second premolar 14
First premolar 14
Canine 7
Lateral incisor 6
Central incisor 13

Left
Central incisor 8
Lateral incisor 8
Canine 13
First premolar 12
Second premolar 1
First molar 0

Table 1b Distribution of Implants in Relation to
Location—Mandible

Tooth No. of implants

Right
First molar 5
Second premolar 5
First premolar 6
Canine 7
Lateral incisor 2
Central incisor 0

Left
Central incisor 0
Lateral incisor 2
Canine 6
First premolar 4
Second premolar 5
First molar 7

Fig 3 Immediate placement of implants, resin abutments, and
sutures.

Fig 4 Temporary prosthesis 12 hours after implant placement.
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Radiographic Examination
Intraoral digital radiographic examinations (Schick
CDR Schick Technologies, Long Island City, NY) were
made when acetalic abutments were placed (ie, 3
months postsurgery) and 18 months after implant
placement. Periapical radiographs were taken per-
pendicular to the long axis of the implant with a
long-cone parallel technique using an individualized
occlusal template to measure the marginal bone
level. A radiologist measured the changes in mar-
ginal bone height over time. To assess marginal bone
level, the most coronal point of the implant in con-
tact with the bone mesially and distally was used as
the reference point. The difference of bone level was
measured radiographically using specialized soft-
ware (Schick Technologies; Fig 5).

The marginal bone loss was evaluated at 18
months of healing. Mesial and distal bone loss was
calculated both in maxilla than in mandible, and the
resulting data were presented as means values and
standard deviations.

Placement of the Definitive Prosthesis
Three months after the implant placement, the tem-
porary crowns and resin abutments were removed.
Transfer copings were inserted into the internal
hexes of the implants with a seating instrument and
secured with abutment screws. Impressions were
made with a polyether material (Impregum; ESPE,
Seefeld, Germany) using an individual impression
tray. Prepared definitive metal abutments were
screwed onto the osseointegrated implants.

Five months after implant placement, definitive
metal-ceramic restorations were cemented onto the
definitive abutments. The occlusal contacts were dis-
tributed over the arch with anterior guidance (group
guidance in lateral excursions), with light contact on
the distal cantilevers for full-arch prostheses (Fig 6).

RESULTS

In total, 35 prosthetic reconstructions were inserted:
the number and type of reconstructions are reported
in Table 2.

Fig 5 Radiographs of the patient (a) before tooth extraction and after implant placement and (b) at the 18-month follow-up examination. 

Fig 6 The definitive ceramic-fused-to-metal restoration.

a

b

Crespi.qxd  11/16/07  3:16 PM  Page 958



The International Journal of Oral & Maxillofacial Implants 959

Crespi et al

Surgical and Prosthetic Procedure
After an 18-month follow-up period, the cumulative
survival rate was 100% for all implants. There were no
patient dropouts. Bone type was judged to be pri-
marily types 2 and 3 (Lekholm and Zarb).16 Wound
healing around the resin abutments was good, which
enabled good adaptation to the temporary prosthe-
ses. Minor swelling of the gingival mucosa was
observed in the first days after surgery, but no
mucositis or flap dehiscence with suppuration were
noted. Ten occlusal screws unscrewed in provisional
plastic abutments. There were no complications in
association with the definitive ceramic-fused-to-
metal restorations.

Clinical Parameters
Plaque accumulation was 2% at baseline and 5%
after 18 months. The Bleeding Index was 3.0% at
baseline and 5.3% at the 18-month follow-up exami-
nation. No pain or prosthesis mobility was reported.

Radiographic Evaluation
The results from the radiographic evaluation were
reported in Tables 3a and 3b. In the maxilla, the mean
marginal bone loss 18 months after immediate load-
ing was 0.65 ± 0.58 mm mesially and 0.84 ± 0.69 dis-
tally. In the mandible, the mean mesial bone loss was
1.13 ± 0.51 mm, while the mean distal bone loss was
1.24 ± 0.60 mm. There was no difference in bone
remodeling after 18 months for splinted versus non-
splinted implants.

DISCUSSION

The present study was carried out in 27 patients and
involved the placement of 160 dental implants, 150
in fresh postextraction sites and 10 in healed sites.
No implant failures were reported. At the 18-month
follow-up, in the maxilla the mean crestal bone loss
was 0.65 ± 0.58 mm mesially and 0.84 ± 0.69 distally.
In the mandible, mean bone loss was greater—1.13 ±
0.51 mm mesially and 1.24 ± 0.60 distally. These
results may be explained by the high initial stability
of implants and perhaps by the use of an acrylic resin
temporary abutment, which may have functioned as
a shock absorber. The use of an acrylic resin tempo-
rary abutment immediately after implant placement
limits the functional occlusal forces directed toward
bone, and this effect appears to be a major advan-
tage in preventing the destabilization of implants.20

Similar results were reported by Hui et al,21 who
compared the immediate placement of implants in
extraction sites (n = 11) with the immediate place-
ment and restoration of 13 extraction sites in the

anterior maxilla. Heavy smokers and patients with
bruxism were excluded. Machined-surface Bråne-
mark System implants 13 to 18 mm long were placed
with torque values of 40 to 50 Ncm; bicortical
anchorage was achieved where possible. No
implants were lost, and no complications were
encountered. The authors noted that the provisional
restorations preserved the gingival contours, result-
ing in better esthetic outcomes in the immediate
provisionalization group.

Aires and Berger15 compared the results of
implants immediately loaded in edentulous sites
with implants loaded immediately in extraction sites.
Seventy-five implants were placed in 9 jaws of 7
patients; 2 patients received implants in both the
maxilla and mandible. Of the 75 implants placed, 29
were placed in immediate extraction sites. Twenty-six
of these were loaded less than 3 weeks postsurgery.
Of the 75 implants placed, 62 were loaded early (less
than 3 weeks postsurgery). Two implants have been

Table 2 Types of Prosthetic Restorations

Single-tooth Fixed partial Full-arch
restorations dentures prostheses Total

Maxilla 6 10 8 24
Mandible 3 5 3 11

Table 3a Marginal Bone Loss 18 Months After
Immediate Functional Loading—Maxilla

Mesial Distal

Bone loss n % n %

0.0 40 36.0 40 36.0
0.1 to 0.5 25 22.6 24 21.6
0.6 to 1.0 33 29.7 24 21.6
1.1 to 2.0 12 10.8 22 19.9
> 2.0 1 0.9 1 0.9

No. and percentage of implants in each category shown.

Table 3b Marginal Bone Loss 18 Months After
Immediate Functional Loading—Mandible

Mesial Distal

Bone loss n % n %

0.0 15 30.6 15 30.6
0.1 to 0.5 5 10.2 7 14.4
0.6 to 1.0 15 30.6 15 30.6
1.1 to 2.0 14 28.6 11 22.4
> 2.0 0 0 1 2.0

No. and percentage of implants in each category shown.
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lost. The remaining 13 implants were submerged and
allowed to heal; none of the submerged implants
failed. One of the implants lost had been placed in an
extraction site and 1 in a nonextraction site. Thus, the
success rate for implants immediately loaded in
extraction sites was comparable to that for immedi-
ately loaded implants in edentulous sites.

Malo et al22 coordinated a multicenter study with
116 machined Brånemark System implants with vari-
ous diameters and configurations placed in 76 patients
and loaded immediately or early. The implants were
placed in the esthetic zone using underpreparation of
apical osteotomies to increase initial stability such that
the insertion torque was greater than 30 Ncm for all
implants. Twenty-four patients smoked more than 10
cigarettes per day.The authors reported an overall suc-
cess rate of 96.5% (112 of 116) and a success rate of
100% (22 of 22) for implants placed in fresh extraction
sockets. None of the smokers lost implants, leading the
authors to conclude that initial implant stability was
more important than smoking in influencing implant
survival and normal healing with this group. A higher
failure rate was noted with 3.3-mm diameter implants,
although the difference was not statistically significant,
possibly because of the small sample size.

Glauser et al23 reported on a 38-patient series in
which 102 implants were placed; 23 were placed in
immediate extraction sites and immediately loaded,
8 were placed in incompletely healed extraction
sites, and 71 were placed in healed sites. Twelve
smokers were included. Ninety-seven percent of the
implants (99 of 102) were clinically successful at 12
months. The authors concluded that neither smoking
nor immediate or recent extraction sites had an
effect on survival outcome.

Chaushu et al,24 however, reported a higher sur-
vival rate and greater predictability for implants
placed in healed sites compared with those placed in
fresh extraction sockets. They studied 26 immedi-
ately restored cylindric, press-fit hydroxyapatite-
coated implants. Seventeen implants were placed in
immediate extraction sockets; 9 were placed in com-
pletely healed alveolar ridges. Occlusal contacts in
centric occlusion were described as “minimized.”
Three of 17 implants placed in extraction sockets
failed within the first month, for a survival rate of
82.4%, while all implants placed in healed ridges sur-
vived. All of the failed implants were placed in the
maxilla in sites prepared using a combination of con-
ventional drilling and osteotome bone compression.

Degidi and Piattelli25 followed 646 implants under
various clinical conditions. While they did not specifi-
cally report the number of implants placed in extrac-
tion sockets compared with those placed in healed
ridges, they indicated that they only had 2 failures

with 58 single-tooth implants. Both of these failures
occurred in immediate extraction cases, where bone
condensation had been performed for site prepara-
tion. In addition, the authors noted that in both cases
the patients exhibited parafunctional habits and had
probably applied excessive forces to the implants
early in the healing process.

In a clinical case of an edentulous female (heavy
smoker under chemotherapy) who received implant-
supported complete restoration in the maxilla and
mandible using an immediate loading procedure,
Romanos and Johansson26 presented histologic data
from retrieved biopsy specimens. All implants were
osseointegrated to some extent and surrounded by
dense lamellar bone. However, around the upper
parts of the implants much of the bone had been
resorbed. The histomorphometric evaluation of
bone-implant contact revealed a mean of approxi-
mately 51% of the available surface and a mean bone
volume of approximately 52%.

Rocci et al27 placed 97 machined-surface implants
in the partially edentulous maxillary arches of 46
patients, 8 of whom were smokers. Bruxers were
excluded. The authors used an elaborate surgical
guide and flapless surgery and placed prefabricated
provisional restorations. Eight percent of the
implants were mobile within 8 weeks. Five of the lost
implants were single-tooth replacements, of which 2
had been placed into fresh extraction sockets.

Preservation of alveolar bone volume following
tooth extraction facilitates subsequent placement of
dental implants and leads to an improved esthetic
and functional prosthodontic result. In a clinical and
radiographic study, Schropp et al28 assessed bone
formation in the alveolus and the contour changes of
the alveolar process following tooth extraction. The
tissue changes over a 12-month period after removal
of a premolar or molar in 46 patients were evaluated
by means of measurements on study casts, linear
radiographic analyses, and subtraction radiography.
The results demonstrated that major changes
occurred in the first year after tooth extraction.

Since 1998, when Wohrle29 first reported 14 consecu-
tive cases in which an immediate placement procedure
was used for single-tooth restoration in the esthetic
zone with immediate provisionalization, many authors
have reported encouraging results in applying immedi-
ate restoration protocols in fresh extraction sites.

Covani et al30 analyzed bone healing and remod-
eling around 15 implants placed immediately after
the removal of 15 single-rooted teeth in 10 patients.
All implants were placed within the alveolar confines,
limiting, in most cases, small peri-implant bone
defects. After implant placement, the distance from
the buccal to lingual bone plate was measured. No
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membranes or filling materials were used. Primary
flap closure was performed in all cases. The mean
buccolingual distance reported was 10.5 ± 1.52 mm
at the time of implant placement and 6.8 ± 1.33 mm
at second-stage surgery. They concluded that coro-
nal bone remodeling around immediate implants
showed a healing pattern with new bone apposition
around the neck of the implants but horizontal width
reduction of the bone ridge.

Barone et al31 evaluated the 12-month clinical
success of 18 single-tooth implants inserted immedi-
ately after tooth extraction in 18 patients and
restored the same day with temporary abutments
and crowns, with nonfunctional loading. All experi-
mental sites showed an absence of fenestrations or
dehiscences of the bone walls and a residual gap
between implant surfaces and surrounding bone
walls ≤ 2 mm. During the 12-month follow-up period,
1 implant was removed 4 weeks after placement fol-
lowing an abscess. All remaining implants healed
with no complications and were assessed as stable
and successful after 12 months. They suggested that
immediate placement and restoration of a single
implant can be a valid and successful option of treat-
ment in the case of single compromised teeth. More-
over, their treatment protocol eliminated the need
for a removable provisional restoration and
appeared to maintain the pre-existing architecture of
the soft and hard tissues in most cases.

The present clinical study confirmed that immedi-
ate loading of implants can be done successfully in
either immediate extraction sites or edentulous
ridges. The advantages of this 1-stage procedure
include primarily immediate function and esthetics.
There is no need for a temporary full denture. Sec-
ond-stage surgery was eliminated and adjacent
papillae were well preserved, which is important for
good esthetic results. The procedure reported makes
it possible to treat patients who refuse to accept a
healing period of 4 to 6 months. However, further
clinical and histologic studies of the immediate load-
ing of implants placed in fresh extraction sites are
necessary.
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