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Abstract
This study purposed to evaluate papilla height changes after immediate implant placement and loading in single implants and
adjacent implants. A total of 33 implants were placed immediately to the extraction sockets and all the implants were immediately
loaded. While 16 of implants were single (SI), 17 of implants were adjacent to another (AI) with 2 different implant brands/types
(Astra Tech and Biohorizons). Papilla height measurements were obtained by measuring the distance between implant shoulder and
papilla tip for single implants and adjacent implants seperately. The measurements were recorded every 1. week, 1. month and 4.
month. The Pink Esthetic Score (PES) was also used to evaluate the soft tissue appearence. Each parameter was assessed with a
score of between 0-2, while a total score of 8 was acceptable 12 was the excellent. No statistically difference was found between 2
implant brands/types. (p>0.05) The comparison of papilla heights between single implants and adjacent implants were found
statistically different. (p<0.01) It was found while the interdental papilla was increasing between tooth and implant; was decreasing
between implants. For adjacent implants a mean PES of 8.57 was obtained, considered to be an acceptable esthetic score. For single
implants a mean PES of 11.72 was obtained. Immediate implant treatment process is an effective approach to maintain the soft
tissue esthetics, has similar survival rates when compared to conventional methods; however, the single implant scenario
demonstrated better clinical esthetic results than those implants adjacent to another.

Introduction
Teeth are lost for a variety of reasons, including dental caries,
periodontal disease, endodontic failure, and trauma. In
addition, teeth may be removed as part of prosthodontic and
orthodontic treatment processes [1]. Teeth, more specifically
tooth roots, when they are able to be restored and saved in the
dental arch, may reduce the loss of bone and prevent soft
tissue volume. The literature reports that the level of the bone
height influences the presence and volume of interdenal
papillae between teeth and dental implants [2].

Rehabilitation of teeth loss in the anterior maxilla is
typically more difficult than in other regions in the mouth
because of esthetic considerations and mechanical difficulty.
Tooth-supported or implant-supported fixed partial dentures
are the most common options [3]. However, the elimination of
tooth preparation, placing, and loading immediately of dental
implants make implant-supported prostheses more popular
[4].

Following tooth extraction, significant bone loss starts in
the first month and continues for at least 6 months [2,5,6].
This loss in bone volume also affects soft tissue height and
may be responsible for the reduction of the gingival papillae.
Several treatment protocols, such as ridge preservation with
bone grafts [7], flap design modification, soft tissue specific
grafts, including sub-epithelial connective tissue grafts [8,9]
immediate implant placement and loading, provisionalization
contouring of the provisional crowns, and orthodontic
extrusion [10] help to reduce the loss of papillae.

The current literature reports that implants placed
immediately after extraction have similar survival rates as
implants placed with early or delayed protocols [11-13].
However; waiting for healing after extraction of teeth will
result in bone and soft tissue loss, as discussed above. Placing
implants after the bone heals in the anterior segment can result
in longer crowns and shorter implants than expected and the

interdental papillae will typically appear as triangular black
areas because of the loss soft tissue. The main cause of the
loss of gingival papillae is the flattened bone surface in the
anterior maxilla, which occurs after tooth extractions. In these
situations, restoration-induced illusions will help to close
some parts of the black areas. Clinically, this view is
undesirable for patients. Immediate implant placement has
several favorable outcomes, such as decreasing the treatment
time, reducing the number of surgeries, and decreasing the
risk of hard and soft tissue resorption [14-15]. On the other
hand, immediate loading becomes a necessary process for
anterior maxilla. Although there are different techniques for
provisional prostheses during the healing time period
(removable or adhesively luted dentures) [16-17], immediate
loading will provide comfort and will reshape the interdental
papillae.

The aim of this study is to evaluate the preservation of peri-
implant soft tissues after residual root extraction, the
immediate placement of two different types of implant brands
(Astra Tech and Biohorizons), and implant loading.

Materials and Methods
Data associated with implants placed immediately in the
maxilla were collected with a prospective study design. The
implants were placed between March 2010 and January 2011,
in Baskent University Dental Clinics, Umitkoy, Turkey. A
single surgeon placed all of the implants and all of the
prostheses were completed by a single prosthodontist.

Patients were included in the study based on the following
criteria:

I: All or almost all crowns lost due to endodontic failure or
caries

II: Implant placement and loading in the maxillary anterior
or premolar sites following residual root extraction
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III: Single implants or adjacent implants (two or three
implants)

IV: Adequate socket conditions subsequent to root removal

V: Non-contributory medical health

VI: Spaces larger than 1.5 mm observed between the
implants and the sockets

Chlorexidinedigluconate (0.2%) oral disinfectant
mouthwash was utilized prior to surgery. In total, 33 roots
were extracted from 23 patients (11 female and 12 male) and
33 implants were placed. Implants were placed adjacent to
each other (17) or single (16) according to areas where roots
were extracted and two different implants were placed (Astra
Tech AB, Mölndal, Sweden; Biohorizons, Birmingham, AL,
USA). Antibiotic coverage was provided after implant
placement (amoxicillin/clavulonic acid 1 g, twice a day for 5
days or azithromycin 500, once a day for 3 days), in addition
to analgesic medication (ibuprofen, 600 mg every 6 hours for
2 days after placement).

The teeth or roots were extracted with minimal trauma
using periotomes (Astra Tech AB, Mölndal, Sweden).
Granulation tissue and other remnants were removed and
extraction socket curettage was performed. All implants were
placed with a 1-stage procedure at the time of extraction. All
implants were placed with a minimum of 30 N cm placement
torque. A flapless procedure was utilized in all instances.
Incisions or damage to the interdental papillae were avoided.

Immediately following the implant placement, impression
copings were positioned and impressions were made with
condensation silicone (Speedex, Coltene/Whaledent AG,
Altstatten, Switzerland). An irreversible hydrocolloid
impression (Blueprint Cremix, Dentsply De Trey, GmbH,
Konstanz, Germany) was made of the opposing dentition. All
impressions were poured with type IV dental stone (Amberok,
Anadolu Dental Products, İstanbul, Turkey) and the casts
were articulated on a semi-adjustable articulator (ProtarEvo 2,
Kavo, Birberbach, Germany) via an interocclusal record.
Provisional restorations were fabricated using
autopolymerizing resin (3M ESPE, St. Paul, MN, USA) and
delivered on the same day as the surgery. All provisional
crowns and fixed partial dentures were cemented with
provisional cement (TempBond Clear, Kerr Corporation,
Orange, CA, USA).

All patients were reviewed after 1 week, 1 month, and 4
months. At each recall appointment, the provisional
restorations were removed, cleaned, and adjusted to the
improved soft tissue contours, as necessary. For six patients
showing pontic space reshaping, new impressions were
obtained and new provisional restorations were fabricated to
adapt to the new contours. Definitive implant restorations
were delivered at the end of study (at 4–6 months).

The measurements were recorded using a periodontal probe
(CP 15 UNC, Hu Friedy® Chicago, IL, USA). Papilla height
measurements were recorded between the implant shoulder
and the papilla tip. Following removing of provisional crowns
at every appointment (1 week, 1 month, and 4 months), the
papilla height measurements were recorded. Papilla height
measurements were recorded separately in the mesial and

distal areas and evaluated in two main groups: papillae
between implant-tooth (I-T) or papillae between implant-
implant (I-I). For single implants, all measurements were
recorded between I-T (mesial and distal sites). For adjacent
implants, all measurements were recorded between I-I (mesial
and distal sites). A non-parametric Mann-Whitney U test was
applied to detect the papilla measurement differences between
the I-T and I-I groups in addition to the difference between
implant types (Astra Tech and Biohorizons).

The Pink Esthetic Score (PES) described by Fürhauser et al.
[18] was used to evaluate the appearance of soft tissues
adjacent to the implants. This index includes seven variables:
mesial papillae, distal papillae, midfacial level, midfacial
contour, alveolar process deficiency, soft tissue color, and soft
tissue texture. Each parameter is assessed with a score of
between 0 and 2, with 2 being the best and 0 being the worst.
A total score of 8 was considered acceptable, with a score of
12 being considered excellent [19].

Results
A total of 33 roots were extracted from 23 patients and 33
implants were placed immediately single or adjacent to
another. A success rate of 100% was observed in 33 implants
over 4 months in this study with immediate placement and
loading protocol. According to the data, 23 mesial and 23
distal measurement were recorded for I-T and 10 mesial and
10 distal measurements were recorded for I-I. According to
the results of the test, except for mesial measurements in the
first week, papilla height measurements between the I-I and I-
T groups showed a significant difference (p<0.01). The
papilla level results between the I-I and I-T groups were
compared according to the sites (mesial and distal). In mesial
site, we found that there were differences between the groups
(F1, 31=54,587; p<0.001). When compared between
themselves (F1, 31=32,344; p<0.001), we found that the
papilla levels in the I-T groups of the mesial sites increased
while the papilla levels in the I-I groups of the mesial sites
decreased. For the distal site, the papilla levels between the I-I
and I-T groups were found to be statistically different (F1,
31=45,466; p<0.001). According to the results, while the
gingival papilla levels between the I-T groups were
increasing, the gingival papilla levels between I-I were
decreasing (F1, 31=20,680; p<0.001). According to the
papilla measurements for the I-T groups, an increase in papilla
height of 0.75 mm was observed for the mesial site and an
increase of 0.43 mm was found for the distal site at the end of
the fourth month. On the other hand, a 1.60 mm reduction for
the mesial site and a 1.40 mm reduction for the distal site were
observed for the I-I groups.

Graph 1 shows the increase in papilla heights for the I-T
groups for the mesial and distal sites; Graph 2 shows the
decrease in papilla heights in the I-I groups. Also, the Mann-
Whitney U test was used to determine the difference between
the implant brands (Astra Tech and Biohorizons). According
to the results of this test, no significant difference was found
between the two implant brands (p>0.05).
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Graph 1. The increase of papilla height levels during 4 months of
single implants.

Graph 2. The decrease of papilla height levels during 4 months of
adjacent implants.

For adjacent implants, we obtained a mean PES of 8.57,
which is considered to be an acceptable esthetic score. 85.8%
of implants in the adjacent implant group scored an acceptable
PES (between 8 and 10), while 14.2% of the adjacent implants
scored in the unacceptable range of less than 8.

Table 1. Pink Esthetic Score (PES) scores of adjacent implants (AI)
and single implants (SI).

Below 8 08-Nov 12 or more

SI 9.1 22.72 68.18

AI 14.2 85.8 0

None of the adjacent implants exhibited an excellent 
esthetic outcome (a value of 12 or more). For single implants, 
a mean PES of 11.72 was obtained. 68.18% of implants in the 
single group exhibited a score of 12 or more. An additional 
22.7% of implants exhibited scores of between 8 and 12, 
considered acceptable; 9.1% of implants scored lower than 8 
and were considered unacceptable. The PES numbers for 
single implants were higher than those scored for adjacent 
implants (Table 1).

Discussion
The immediate placement of implants and the loading provide
many benefits, including a shortened treatment time, the
elimination of second-stage surgery, convenience of fixed
provisional prostheses delivered on the day of implant
placement, and the opportunity to contour peri-implant soft
tissue. The comparison of the effect of immediate loading
with gingival papilla heights in single implants and implants
adjacent to one another at the same time differentiates this
study different others. Furthermore, two different brands of
implants were compared with respect to immediate loading
and papilla heights.

Peri-implant soft tissue level is influenced by interproximal
bone level [20]. After tooth extraction, soft tissue resorption
will occur with bone resorption during the healing time
period. However, immediate implant placement may preserve
peri-implant soft and hard tissue [21-23]. Furthermore, it was
shown that applying well-controlled pressure by provisional
restorations to the peri-implant soft tissue will facilitate
interdental papilla formation and maturation [24-25]. Galucci
et al. [26] reported that the placement of implant restoration
can increase papilla heights as well.

A peri-implant bone loss of 0.2–0.5 mm in 1 year for
immediately placed implants [27-28] is in the normal range.
In the single implant placement study of Kan et al. [27], after
immediate implant placement and provisionalization, 0.53 and
0.40 mm mesial and distal papilla recession levels were found.
In another study, Pieri et al. [29] found that although marginal
bone loss was observed (0.51 mm), no papilla recession was
found. Koh et al. [23] found similar results as Pieri et al. (i.e.,
they found no soft tissue changes). However, there are other
studies that advocate increasing papillae heights with the help
of soft tissue pressure provided by the immediate implant
supported restoration [17,24,25]. Cosyn et al. [19] placed
implants into extraction sockets immediately and re-evaluated
patients for three years. These authors found that papilla
heights increased between the first- and third-year follow-ups.
In the present study, 0.75 and 0.43 mm (mesial and distal)
increased papilla levels were found for I-T and 1.60 and 1.40
mm (mesial and distal) reductions were found for the I-I
groups. Provisional abutments were used and provisional
crowns were delivered on the same day of the surgery.
Provisional crowns were adjusted to the soft tissues and the
interdental papilla areas. Controlled pressure was applied to
the mesial and distal papillae. At the end of the first week, all
patients were recalled and provisional prosthesis were
removed, adjusted to the soft tissues, and recemented. Figure
1 shows the patients’ treatment process. The provisional
restorations were adjusted at each follow-up appointment, as
needed.

There are many factors that affect the peri-implant soft
tissue: implant fixture angle, the interproximal bone level,
depth of implant, and distance from crown contact point to the
bone [27]. Furthermore, there are some differences between
tooth and implant soft tissues [10]. Soft tissues around
implants have larger collagen tissues and lower fibroblast
cells compared with soft tissues around teeth. Fewer blood
vessels are observed around osseointegrated implants and
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implants typically placed under the line of the alveolar bone
level [10].

Figure 1: The treatment process of a patient.

In the present study, single implants and adjacent implants
were compared. While increasing interdental papilla heights
in single implants were found (0.75 mm; 0.43 mm), a decrease
in interdental papilla levels between implants (1.60 mm; 1.40
mm) was found, which supports the explanations discussed
above. The vital environment, which surrounds the tooth and
includes the periodontium, cement, larger collagen tissues,
and blood vessels, may cause increased soft tissue height
around the teeth. The interproximal bone level maintained by
the adjacent teeth can contribute to the better PESs and the
significant increase in papilla height in the single implant
groups.

We have found that where the inter-implant distance is less
than 3 mm, bone resorption and interdental papilla recession
can be seen [30]. An inter-implant distance of 3 mm or more
is recommended to preserve bone and interdental papilla
heights [31,32]. In the present study, in the I-I groups,
implants were placed an inter-implant distance of 3 mm or
more.

In the present study, two different implant designs were
compared. The Astra Tech implant system has a surface with
TiOblast combined with fluoride called Osseospeed, micro
threads on the surface, and a conical seal design. Astra Tech
implant systems also have an abutment connection with
platform switching. The platform switching concept is based
on drawing away inflammatory cells from the bone and
moving stress concentrations away from the coronal bone-
implant surface. The abutment diameter is smaller than the
implant platform in platform switching implants, which
allows for positioning of the implant-abutment connection –
the known “microgap” – away from the bone. On the other
hand, Biohorizons Laser-Lok implants have microchannels to
create connective tissue attachments [33,34] and have
biocompatible, resorbable blast media surfaces, a tapered
implant body, and buttress threads that are larger and wider.
Biohorizons implants also have a gold-coated abutment
surface that is biocompatible with soft tissue. Although Astra
Tech implants are produced from Grade 4 CP titanium,
Biohorizons implants are produced from Ti-6Al-4V alloys.
No difference was found between that two different implants;
both showed statistically acceptable results and the survival
rates of both implants were 100%.

The short time control period can be thought as a limitation
of this study. However, after the definitive denture was
delivered to the patient, the healing of patient was treated as
finished. We maintain that following the healing of patients’
soft tissues is not meaningful.

Conclusions
In the present study, teeth were extracted and implants were
placed into the fresh extraction sockets and loaded in the same
day. Increased papilla levels were found in the single-implant
groups. However, the inter-implant papillae showed a
reduction at the 4-month follow-up in the adjacent implants
groups. The PESs for single implants were higher than those
for adjacent implants. Within the limitations of the current
research, the structural and anatomical differences between
implant and tooth can cause differences in PESs. An
immediate implant treatment process is an effective approach
to maintain the soft tissue esthetics and has similar survival
rates when compared with conventional methods. However,
the single implant scenario showed better clinical esthetic
results than implants located adjacent to one another.
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