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DOES THE PLACEMENT OF A FREE CONNECTIVE TISSUE
GRAFT IN CONJUNCTION WITH IMMEDIATELY PLACED
DENTAL IMPLANTS IN FRESH EXTRACTION SOCKETS
PRESERVE THE LABIAL MARGINAL BONE LEVEL?

A RANDOMIZED CONTROLLED CLINICAL TRIAL
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ABSTRACT

Background: The beneficial effects of simultaneous soft tissue augmentation along with
immediate post-extraction implant placement in the esthetic zone have been clearly demonstrated
regarding the preservation and maintenance of soft tissue architecture. However, the potential
of soft tissue augmentation to preserve the vertical height of thin labial bone plates is not fully
evident. Research question: Is it necessary to apply a soft tissue graft with immediate implants in
the esthetic zone if preservation of the height of a thin labial plate is desired? Methods: Twenty
patients with single hopeless teeth in the esthetic zone having thin facial bone plates (<2mm) were
equally and randomly divided into 2 groups; (A) who received immediate implants only (control)
and (B) who received immediate implants and connective tissue graft secured over the implant in
split-thickness facial and palatal pouches (test). Amount of vertical marginal bone loss from the
facial plate was measured over 6 months. Results: A statistically-significant difference (at P <0.05)
existed between the mean values of vertical bone loss of both groups. The amount of vertical bone
loss was limited more in the test group (B). Conclusion: Simultaneous soft tissue augmentation with
immediate implants in the esthetic zone demonstrated beneficial effects regarding the preservation
of the vertical level of thin labial plates.

KEY WORDS: Immediate implants; esthetic zone; marginal bone loss; connective tissue
graft; thin biotype

INTRODUCTION and, of outmost importance, esthetics when the

Traditionally, missing teeth have long been maxillary inter-premolar zone is addressed 2.

replaced with fixed or removable partial dentures to ~ Several authors stated that placing dental implants to

restore various functions as phonetics, mastication replace missing teeth offer several advantages over
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conventional prosthetics since the tooth structure
is preserved. Other numerous studies reported
high patient satisfaction following dental implants
procedures regarding function and esthetics and
their willingness to repeat the procedure again if
other teeth are to be replaced. Various long-term
studies proved that oral rehabilitation of partially
or fully edentulous patients with dental implants
is a superior treatment option, therefore, dental
implants are considered nowadays the first choice
for replacing missing teeth. ¢4

Immediate implant placement in fresh extraction
sockets of hopeless teeth serves to shorten the whole
treatment period and has been proven to exhibit
similar survival rates to implant placement in healed
bony sites. &7

Despite all the advantages of immediate implant
placement, some drawbacks exist; namely the
unavoidable vertical and horizontal bone resorption
following the tooth extraction, especially on the
expense of the facial plate. This is followed by
some negative soft tissue changes that adversely
affect the short and long-term esthetics around the
immediately-placed dental implant. These effects
are usually more evident in patients with thin tissue
biotype. &1V

Many long-term studies have linked the quality
and quantity of crestal soft tissue to the amount of
bone loss facial to the implants, especially in the
esthetic zone, therefore, the use of free connective
tissue grafts for soft tissue augmentation around
dental implants has been widely investigated.
Several investigators highlighted the importance of
the presence of a soft tissue profile with abundant
connective tissue around the implant to serve as
a biological seal and complement esthetics. The
presence of thick tissue is of importance also for the
maintenance of integrity of the bony cuff around the
dental implant, especially on the facial aspect. These
considerations are of particular importance when
the implant is placed initially having a thin labial
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shell of bone, which is the case when an immediate
implant is placed in an extraction socket where thin
tissue biotype exists. 1222

However, despite of many existing reliable
studies, there is no consensus regarding whether it
is crucial to augment the soft tissue in conjunction
with immediate post-extraction implant placement,
if the marginal bone is to be preserved and hence,
the level of the facial marginal peri-implant mucosa.

AIM

This study aimed at evaluating whether it is
necessary to augment the soft tissue in conjunction
with immediate implant placement in the esthetic
zone if the labial marginal bone level is to be
preserved, prior to implant loading.

METHODOLOGY

Patients’ recruitment

Twenty patients with a single hopeless tooth in the
esthetic zone were recruited for this trial, regardless
of their gender. All patients were informed about
the study, required procedures, expected outcomes
and possible complications. All patients signed a
detailed consent before participation.

Inclusion criteria

1. Patients with a single hopeless tooth in the
esthetic zone.

2. Patients not in the growing age.

(98]

Medically fit for minor surgical oral procedures
and negative history of diseases that may
contraindicate implant placement.

4. Absence of history of administration of drugs
that may affect the healing process.

5. Free of periodontal disease.

6. Absence of local pathological conditions in the
operatory zone.
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7. Non-smokers.

8. Free of drug abuse or abnormal psychological
conditions.

9. Adequate inter-arch space to accommodate for
the future prosthesis.

10. Thin labial bone (< 2mm); assessed through
the pre-operative Cone Beam Volumetric
Tomographic evaluation (CBVT).

Patients’ grouping and randomization

Recruited patients were randomly allocated into
2 groups; with ten patients each. Group (A) received
immediate implants only and was assigned as the
control group, while group (B) received immediate
implants in conjunction with free connective tissue
grafts and was assigned as the test group.

Pre-operative assessment and preparation

Thorough clinical evaluation was done to
evaluate the periodontal parameters and confirm
the absence of periodontal disease and local
pathological conditions. Pre-operative (CBVT)
evaluation confirmed the previous findings and
was used to determine the proximity to the regional
anatomical structures and assess the appropriate
implant dimensions and placement position. All
patients received regular prophylactic procedures

Implant placement leaving a jumping gap>2mm and pouches
preparation
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(scaling, polishing and reinforcement of oral hygiene
measures) one week prior to the commencement of
the surgical steps.

Surgical procedures

For both groups, a minimal crestal flap was raised
to just expose the marginal bone after administration
of local anaesthesia using infiltration with Articaine
hydrochloride 4% with 1:100000 Adrenaline
tartrate as a vasoconstrictor. The hopeless tooth
was then atraumatically extracted with the help of
periotomes (Hu-friedy, PT1, USA). After checking
the integrity of the osseous walls of the extraction
socket, patients then received immediate dental
implants (Legacy 3, Implant Direct, USA), placed in
a palatal position and 2mm apical to the labial bone
crest. After the procedures ended in both groups, the
crestal tissues were secured back to their original
position using 5/0 resorbable sutures. All patients
received regional (CBVT) examinations in the same
day of the procedures, from which the baseline
measurements of the level of labial marginal bone
were recorded in reference to the most crestal point
of the placed implant.

For the test group, a free sub-epithelial connective
tissue graft of average thickness 2mm was harvested
from the hard palate through a single-incision
technique. A split-thickness pouch was prepared on

% )

Harvested Connective Tissue Graft from the palate
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Connective Tissue Graft secured within the prepared pouches

both the facial and palatal aspects of the implant,
into which the harvested connective tissue graft
was secured via apical and proximal sutures using
5/0 resorbable filaments. Care was taken so that the
soft tissue graft extended at least 3mm apical to the
labial bone margin and tucked within the palatal
pouch. The palatal donor site was then closed using
multiple interrupted 4/0 black silk sutures.

Patient instructions and follow-up

Patients were instructed to avoid trauma to the
surgical site and advised to use pain killers (Brufen
600 mg every 12 hours) for the first 3 days and to
be continued up to one week if needed. No local or
systemic antibiotics were prescribed. Sutures were
removed after 10 days and patients were examined
thereafter every one month, where the mucosal and
neighbouring gingival conditions were assessed and
oral hygiene measures were reinforced. Mechanical
plaque debridement was performed whenever
necessary. The study extended for 6 months and all
patients agreed not to receive any form of temporary
tooth replacements throughout the study period. A
regional (CBVT) was requested after 6 months to
evaluate labial marginal bone changes, and then
the second stage surgery was performed to expose
the submerged implants and place an appropriate
healing collar for 2-3 weeks. Prosthetic phase was
then finished within the next 5 days.
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RESULTS

All placed implants exhibited the clinical and
radiographic signs of successful osseointegration
after a healing period of 6 months. All surgical
sites demonstrated uneventful healing and patients
complained only of mild tolerable pain during the
first 2 post-operative days.

Patients’ data are demonstrated in tables (1)
and (2):

TABLE (1): Data for group (A)

Patient | Age | Gender | Implant diameter | Labial marginal

no. (mm)/Tooth no. gap (mm)
1 23 F 32 /13 >2

2 26 F 3.7 /21 >2

3 29 M 42 /25 >2

4 32 F 3.7 /15 >2

5 28 M 3.7 /23 >2

6 36 M 32/11 >2

7 48 F 37 /11 >2

8 52 F 42 /21 >2

9 64 F 32 /22 >2
10 27 M 3.7 /13 >2
*Mean age (36.5 years) * M/F ratio=2:3

TABLE (2): Data for group (B)

Patient | Age | Gender | Implant diameter | Labial marginal

no. (mm)/Tooth no. gap (mm)
1 22 M 3.7 /23 >2

2 45 F 32 /24 >2

3 65 F 32/11 >2

4 43 F 32 /14 >2

5 21 F 3.7 /25 >2

6 34 M 42 /22 >2

7 46 M 42 /22 >2

8 28 F 37 /11 >2

9 32 M 32 /12 >2

10 36 M 3.7 /22 >2

*Mean age=37.2 years *MJF ratio=1:1
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Statistical analysis:

Data were presented as means and standard
deviation values. Facial vertical marginal bone
level change data showed normal distribution,
so parametric tests were used for comparison.
Paired t-test was used to compare between the
measurements.

The significance level was set at P < 0.05.

Statistical data are presented in table (3):

TABLE (3): Statistical data of both groups

Mean Standard
Deviation
Control | Test | Control | Test P-value
Vertical marginal | 1.66 [1.26| 0.87 |0.64 | 0.004*
bone loss of labial
plate (mm)
*Significant at P < 0.05
DISCUSSION

Marked bone resorption takes place following
tooth extraction. An average of 4.4 mm horizontal
bone loss and 1.2 mm vertical bone loss was found
to take place in the first six months following tooth
extraction ®. Animal studies have also shown that
following tooth extraction, the buccal and lingual
walls of the alveolar process undergo substantial
resorption. This may lead to difficulty in the future
placement of dental implants as well as aesthetic
problems due to the variation of the anatomy of
the residual ridge that may worsen the quality and
prognosis of the final restoration ®4.

Implants placed directly into fresh extraction sites
with or without barrier membranes may preserve
the bony architecture, and they were found to be
predictably successful and to reduce the time from
tooth extraction to complete rehabilitation, when
compared to classical delayed and late implantation
protocols. It was suggested that the resorption of the
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thin buccal wall and the alveolar crest after extraction
may be delayed by a timely insertion of the implant
and longer and wider implants can be placed early
compared to late implantation procedure .

However, questions were raised about the fact
that immediate implantation can preserve alveolar
bone dimension following tooth extraction and some
authors stated that although immediate implant
placement is considered a predictable treatment
modality, it does not preserve the alveolar ridge
dimension and that bone resorption takes place at
the buccal and lingual plates of bone @627

Another controversial issue was whether to
graft the jumping gap that occurs between the
implant body and the internal socket wall. Some
authors reported that gaps exceeding 2mm lack
the potential to heal with bone formation and that
a fibrous connective tissue capsule will be found
between the implant body and the socket wall ¢2,
while others reported that the marginal gaps around
immediate implants can heal with substantial bone
gain from the inside of the defect and concomitant
bone resorption from outside of the defect 2627,

Care was taken during this study to place the
implant in a palatal position and leave a horizontal
labial jumping-gap distance exceeding the critical
threshold of 2mm, to eliminate this parameter from
the analysis. All gaps healed uniformly, however, the
horizontal dimensional changes were not addressed
and were not within the scope of this study.

Although controversial, crestal and facial soft
tissue quality and quantity have long been linked
to marginal bone loss around dental implants and
the risk of development of future inflammatory
complications. Of course, these concerns are
magnified when an implant is placed in a fresh
extraction socket with thin facial bony plate, and,
the challenge is greater when the esthetic zone is
addressed. Recently, the importance of the presence
of thick connective tissue profile on the facial
aspect of the dental implant gained a supreme
attention. The presence of thick connective was



(1094) E.D.J. Vol. 65, No. 2

clearly demonstrated to positively affect the long-
term stability of the soft tissue architecture®*3537).
However, the direct effect of enhancing the soft
tissue profile with connective tissue grafts on
preserving the vertical height of a thin labial plate of
an extraction socket and subsequent marginal tissue
position changes is not clear till present.

The present study was conducted to demonstrate
whether the simultaneous thickening of the soft
tissue around an immediately placed implant in a
fresh extraction socket will preserve the vertical
height of the thin labial bone plate and prevent
early marginal bone loss or not. Hence, the aim
of this investigation was to assess the importance
and/or the necessity of simultaneous soft tissue
augmentation, when immediately-placed dental
implants are addressed in the esthetic zone.

The present study was limited to the esthetic
zone. The presence of a thin labial plate (<2mm)
was necessary for patient inclusion to unify the
conditions and parameters. Careful case selection in
terms of excluding patients with systemic diseases,
smokers and any patient with acute infections was
followed in this study to exclude conditions that
may affect osseointegration and compromise bone
fill of the marginal defects around the implants.
Although chronic infections at the implant sites are
not considered a risk factor for immediate implant
placement as proven by several human and animal
studies (28-30), patients with chronic infections
were also excluded from the study to eliminate
other variables during results’ analysis.

During this study, evaluation of the extraction
socket prior to immediate implant placement was
carried out with extreme caution and only sockets
belonging to Type I extraction sockets were selected.
These sockets have an intact buccal plate of bone
and adequate bone below it to allow for achieving
high primary implant stability.

The twenty placed implants were successfully
osseointegrated and healing was uneventful. The
palatal donor sites in the test group healed normally
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as well. No local or systemic antibiotics were
prescribed to eliminate any variables that may affect
the healing process. None of the patients reported
the need for pain killers after 3 days.

Neither approach followed in this study was able
to completely prevent the vertical bone loss after
tooth extraction. The mean value of vertical bone
loss from the labial plate in the control group was
1.66mm while that for the test group was 1.26mm.
This finding was in agreement with those results
reported throughout the literature ?¢?”. However,
despite the presence of only a little difference in the
mean values of amount of vertical bone loss of the
labial plate (0.4mm) in favour of the test group, this
difference was found to be statistically significant.

Controversially, some studies contradicted this
conclusion and stated that the soft tissue profile did
not affect the marginal bone changes around dental
implants ¢4 However, the interpretation of this
previous finding can be advocated by Sclar A in
2003, whose work highlighted the positive effect
of the presence of thick connective tissue around
dental implants regarding the maintenance of their
bony housing and also the effect of the harvested
periosteum within the graft with its induction
capabilities and its ability to speed-up the filling
of the jumping gap by creating a cellular pool of
osteoblasts that may involve the formation of
new bone. The stabilizing effect of the soft tissue
graft over the blood clot should also be taken into
consideration. The presence of thick soft tissue is
also linked to improved inter-related vasculature
around and within the alveolar bone ®V.

CONCLUSIONS

Within the limitations of this study, it can be
concluded that;

1. Simultaneous augmentation with autogenous
free connective tissue grafts in conjunction with
immediate post-extraction implants is beneficial
regarding the preservation of the bone height of
thin labial plates.
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Both procedures, when done simultaneously,
shorten the treatment time and decrease the need
for additional steps during the implant uncovery
later-on.

However, larger sample size and further clinical

trials are recommended to validate these outcomes
and conclusions.
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