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Abstract

Background: Intraoral scanner evaluation (3Shape, TRIOS®) of soft tissue thickness around convergent collar
implants and shoulderless abutments.

Materials and Methods: Ambispective longitudinal analytical study with a sample size of 26 implants in 17 pa-
tients treated in a private dental clinic. Pacients were divided into two groups: Prama Implants or group 1 (n=19)
and Shelta implants combined with XA abutment or group 2 (n=7). Thickness changes after one- and two-year
follow-up were analyzed.

Results: In group 1 baseline mean thickness was 6.53 mm (£1.06) and follow-up mean thickness was 8.06 mm
(£0.98), in group 2 initial mean thickness was 7.66 mm (+1.09) and follow-up mean thickness was of 8.42 mm
(£1.03).

Conclusions: Biologically guided crowns design seems to significantly increase the soft tissue volumen around
convergent morphology implants.

Key words: Biologic width, peri-implant soft tissue, marginal bone loss, transmucosal implant, convergent collar,
BOPT (biological oriented preparation technique), BOPT abutment, soft tissue stability, intraoral scanner.
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Introduction

Implant treatment success is determined by the inte-
gration and stabilization of hard and soft tissues (1,2).
Peri-implant soft tissues stability gives a natural appea-
rance to rehabilitation while protecting it from exter-
nal agents and avoiding bone resorption (3). Recently,
new implant abutments and crown designs inspired by
the Biological Oriented Preparation Technique (BOPT)
have been developed in order to improve insertion of pe-
ri-implant soft tissues to avoid bacterial contamination
of the alveolar bone (3,4).

This technique is based on a vertically prepared pros-
thodontic protocol with no finish line which allows the
mucosa adaptation to the prosthetic profile determined
by the crown (4). Thus, by modifying the contours of
the crown, the clinician can control and modify the mar-
ginal level of peri-implant soft tissues. On natural teeth,
preparation eliminates the anatomical cement-enamel
juntion (CEJ) and places the termination line on the
crown, not on the tooth. This allows it to create an ideal
gingival architecture modulating the emerging profile
of the crowns. Same principle could be applied in intra-
mucosal implants restorations with convergent neck and
abutment designs, whose objective is to maximize the
available space for the soft tissues. A convergent profile
allows tissue to migrate coronally to the area of smaller
diameter in early stages of healing, creating a thick, sta-
ble and more coronal connective seal, below the profile
created with restoration. This sets up a protective barrier
for soft tissue and peri-implant structures (3-10).

Two areas are defined in this technique: Booster area
(BO) or tissue enhacer zone and Prop Tissue up area
(PT) or supporting zone of the gingival margin. BO is
defined by the convergence of the cervical area of the
tooth, implant or abutment and enhaces the thickening
and coronal tissue migration. PT belongs to the crown
and its funtions are to maintain the gingival margin to
prevent collapse and to stop coronal migration of the
gingival margin. The slight over-contouring that cha-
racterizes BOPT technique delimits a negative pressure
area formed by the crown, the lip and the gingival mar-
gin. This, together with mechanotransduccion phenome-
non helps horizontal thickening of soft tissues over the
course of the patient’s life (11).

Volumetric changes in peri-implant soft tissue areas can
be evaluated with calipers on the study models, with en-
dodontic needles, with periodontal probes and also with
Cone Beam Computed Tomography (CBCT). However,
there are other non-invasive techniques such as intrao-
ral scanners, which generate a three-dimensional digi-
tal model that can be exported to a Standard Tessela-
tion Language (STL) file. Intraoral scanners allow the
clinical to compare the changes in volumen in different
clinical situations by overlapping images generated at
different times. This is a non-invasive and highly repro-
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ductible way to evaluate soft tissue areas (12,13). For
all these reasons, the main objective of this research
was to evaluate peri-implant soft tissue changes around
Prama implants (Sweden Martina®) and XA abutments
(Sweden Martina®) observed with a 3Shape TRIOS®
scanner. The null hypothesis was that BOPT technique
does not increase soft tissue thickness around conver-
gent implants.

Material and Methods

- Study design and patient selection.

A preliminary ambispective longitudinal analytical study
was carried out from June 2017 until September 2020 at
a private dental clinic (Instituto Manchego de Implanto-
logia y Estética, Alcazar de San Juan, Spain). The study
sample consisted of 26 patients (16 women and 10 men)
susceptible to implant treatment took part in the research.
The average follow-up time was 16 months.

This study has been approved by the Research Ethics
Committee (CEI) of the University Rey Juan Carlos
de Madrid, with registration number 1510202018220,
following the recommendations of the Declaration of
Helsinki. All patients were informed of the purpose and
characteristics of the study and signed an informed con-
sent after reading it and resolving any pertinent doubts.
Participants were included in the study according to the
following inclusion criteria: patients susceptible to im-
plant treatment, patients over 18 years of age, patients
treated with Prama (Sweden Martina®) or Shelta im-
plants (Sweden Martina®), patients with a minimum of
one year follow-up, patients who have good oral hygiene
and motivated to maintain it, single and partial rehabi-
litations, anterior and posterior area rehabilitations. On
the other hand, the exclusion criteria were the following:
patients with medical and dental history that make it di-
fficult to place implants, patients with diseases that may
affect bone metabolism such as arthritis or osteoporosis,
patients with systemic diseases not controlled or poly-
medicated, smokers of more than ten cigarettes a day
and patients with metal allergies.

A clinical and a radiographical study were carried out.
Patients were divided into two groups according to the
type of implant that has been placed: Prama implants or
group 1 (n=19) and Shelta implants or group 2 (n=7).
Shelta implants were combined with a convergent inter-
mediate XA abutment (Sweden Martina®).

The following variables were collected: sex, age, im-
plant position, diameter of the implant, implant length,
implant type, presence of connective tissue graft, pre-
sence of xenograft, antagonist, immediate implant, in-
termediate abutment, abutment intermediate size and
follow-up time.

- Surgical procedure and post-operative care.

All patients were treated by the same operator, M.L.M.
Shelta implants placed in the anterior esthetic sector
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were accompanied by a connective tissue graft (CTG)
and bone regeneration therapy with xenograft (Bio-
Oss®, Geistlich Pharma AG) in the gap. Prama implants
were placed in the posterior sector and no renegerative
theraphy was performed. All Prama implants were pla-
ced in a bone level position in order to let the convergent
neck to the soft tissue. All Shelta implants were placed
in a subcrestal position (1-2 mm). All the implants were
placed with a minimum insertion torque of 30 N.

In type I and II sockets, tooth extraction and implant pla-
cement were carried out in the same surgical act, that is,
“immediate implant placement”.

Patients were medicated with Amoxicillin/clavulanic
875/125 mg one dose every 8 hours for a week and with
ibuprofen 600 mg one dose every 8 hours in case of pain.
In addition, after the first 24 hours, they were prescribed
a 0.2% chlorhexidine rinse for a week at night.

After surgery, all patients attended a review at one week,
one month and, finally, at three or five months in order
to take impressions for the definitive crown. Average os-
seointegration time was 5 months.

- Restorative treatment.

Prama implants were rehabilitated with a customized,
screwed healing cap the same day of surgery (A-MPS-
CI-330-EX, Sweden Martina®). The customized imme-
diate healing cap was made with flowable composite
following socket anatomy. Shelta implants were reha-
bilitated with a screw-retained immediate aesthetic pro-
visional (SH-CTABU-F-380, Sweden Martina®) made
from a previous wax-up. The objetive of provisionali-
zing the same day of the surgery was to preserve the
clot stability at the sime time that the soft tissue healed
according to the shape of the provisional.

Finaly, after osseointegration time and soft tissue mo-
deling, digital impresions were taken using a 3Shape
TRIOS® intraoral scanner to make definitive prosthesis.
All crowns were screw-retained implant supported made
with milled Cr-Co metal and feldespathic ceramic fo-
llowing a BOPT design, which is 1 or 1.5 mm below the
gingival margin in order to simulate the natural emer-
gence profile of the teeth. Crowns were made by CAD/
CAM design software. In the posterior area, all crowns
embrace 0.8 mm of the Prama implant convergent neck
to increase stability (Fig. 1a). Shelta implant and XA
abutment are represented in figure 1b. Screw access
channel were covered by teflon and composite.

- Data collection.

Data was collected by a single operator, V.M.A, except
the initial intraoral scanning procedures which were ca-
rried out by M.L.M, second operator.

Data collected was: clinical history; initial frontal, late-
ral and occlusal intraoral photographs; initial STL files
and follow-up STL files.

- Soft tissue thickness evaluation.

In order to evaluate soft tissue thickness, initial measure-
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Fig. 1: a. Prama restoration. b. Shel-
ta-X A abutment restoration.

ments, taken the day of definitive crown prints (Fig. 2a),
were compared with those taken at the one- or two-year
follow-up appointment (Fig. 2b). STL files were proces-
sed and analyzed using the 3Shape TRIOS® intraoral
scanner software. Two sagittal reference points were
chosen for the measurements: the most coronal point of
the buccal groove and the most coronal point of the pa-
latal or lingual groove. A horizontal line was drawn to
connect both points and then the exact measurement of
the soft tissue in millimeters (mm) was taken.

3shape”

Fig. 2: a. Implant initial intraoral scanner measurements (8.32 mm).
b. Implant follow-up intraoral scanner measurements (8.496 mm).

Scanner calibration was carried out before each scan.
Scan were taken with the patients sitting in the dental
chair with the backrest slightly reclined forming an an-
gle of approximately 110° respect to the ground and with
the equipment lights off, only with dental room lights,
which means 1000 lux. Scanning started in occlusal and
palatal faces followed by vestibular ones. It ended with
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two bite records, right and left. No additional light sour-
ce was used, only the light from the scanning system
itself.

- Statistical analysis of the data.

Statistical analysis was carried out using the SPSS Sta-
tistics version 25 software application (IBM; Armonk.
NY, USA), using the Student’s t-test for repeated mea-
sures in the contrast of variables between the initial and
control averages and between groups of cases indepen-
dent from each other.

Results

The study sample consisted of 26 implants. Table 1
summarizes the characteristics of the implants. Implants
were classified in two groups: group 1 (n=19) included
Prama implants, without connective tissue graft and wi-
thout xenograft, and group 2 (n=7) included Shelta im-
plants, with connective tissue graft and with xenogratft.
All Shelta implants were combined with XA abutments:
4 mm-abutment in 42.9%, 5 mm-abutment in 28.6% and
6 mm-abutment in 28.5%.

A total of 16 implants (61.5%) were placed in women and
10 implants (38.5%) were placed in men. The age of the

Table 1: Descriptive analysis. Sample characteristics.
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patients ranged between 25 and 65 years old with an ave-
rage age of 49 years (£11.3). In this sample, 7 implants
(29.6%) were placed in the anterior area (incisors or ca-
nines) and 19 implants (73.1%) were placed in the pos-
terior area (molars or premolars). Osseointegration time
ranged between 3 and 7 months, with an average time of
5.3 months (+ 1.2). Most of implant antagonists were na-
tural pieces (76.9%). 23.1% of antagonists were implants,
inlays, zirconia crowns or metal-ceramic crowns. 30.8%
of the implants were placed immediately after extraction.
- Soft tissue thickness.

Values obtained from both groups in initial measure-
ments (Fig. 3a) oscillated in the range of 4.87-8.96 mm
and the initial average was 6.84 mm (£1.16). Values
obtained from both groups in follow-up measurements
(Fig. 3b) ranged between 6.66-10.24 mm and the fo-
llow-up average was 8.16 mm (£ 0.99).

The difference between the initial average (6.84 mm)
and the follow-up average (8.16 mm) was contrasted
using the Student’s t-test for repeated measures, resul-
ting in a highly significant change (p<0.001) accompa-
nied by a significant effect size (0.793 mm). Variation
of soft tissue thickness is reflected in Table 2. We found

GROUPS
CHARACTERISTICS T“g:;g‘)ple PRAMA SHELTA
(N=19) (N=7)
GENDER Female 16 (61.5%) 14 (73.7%) 2 (28.6%)
Male 10 (38.5%) 5 (26.3%) 5 (71.4%)
AGE Average 49.0 (x11.3) 52.7 (9.0) 39.1 (£11.6)
Range 25-65 40 - 65 25-53
DIAMETER 3.80 mm 4 (15.4%) 2 (10.5%) 2 (28.6%)
4.25 mm 21 (80.8%) 16 (84.2%) 5 (71.4%)
5.00 mm 1 (3.8%) 1 (5.3%) -
LENGTH 8.50 mm 2 (77%) 2 (10.5%) -
10.00 mm 10 (38.5%) 10 (52.6%) ----
11.50 mm 14 (53.8%) 7 (36.8%) 8 (100%)
OSSEOINTEGRAT. Average 5.3 @*1.2) 5.1 (x1.2) 5.6 (£1.0)
Range 3-7 3-7 45-17
ANTAGONIST Natural tooth 20 (76.9%) 13 (68.4%) 7 (100%)
Implant 1 (3.8%) 1 (5.3%) ----
Inlay 1 (3.8%) 1 (5.3%) ----
Zirconia crown 1 (3.1%) 1 (5.3%) ----
Metal-ceramic crown 3 (11.5%) 3 (15.8%) -—--
IMMEDIATE IMP. 8 (30.8%) 2 (10.5%) 6 (85.7%)
XA ABUTMENT 7 (26.9%) - 7 (100%)
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Fig. 3: a. Soft tissue initial measurements (range of 4.87 - 8.96 mm). b. Soft tissue follow-up measurements (range of 6.66 - 10.24 mm).

Table 2: Variation of the soft tissue thickness

GROUP Mean (SD) Student’s t-test R? 95% Confidence
BASELINE | CONTROL Value P Interval
PRAMA 6.53 1.06) | 8.06 (£0.98) 9.88** [ 000 844 | +1.53 (1.20/1.85)
SHELTA 7.66 (£1.09) | 8.42 (+1.03) 5.81% | 001 849 | +0.76 (0.44/1.09)
TOTAL 6.84 (£1.16) | 8.16 (£0.99) 979+ | 000 793 | +1.32 (1.04/ 1.60)

* = Statistical significant differences 5% (p<.05)

that changes remained very significant and with very
high effect sizes (around 0.84 mm) in both groups.
Differences between initial and follow-up measurements
are greater in Prama implants (1.53 mm) than in Shelta
implants (0.76 mm) with high statistical significance (p
<0.01).

-Effect of factors on the soft tissue thickness.

* Gender.

Soft tissue thickness in men (0.95 mm) is statistically
significantly greater (p<0.01) than in women (0.31).

* Age.

Magnitude of soft tissue thickness is higher among cases
of age over 52 years (10.5 mm vs 0.65 mm). Although
this difference does not reach statistical significance (p>
0.05), effect size (moderate: 0.306) indicates a possible
relationship that would imply an effect of age on soft
tissue thickness.

 Antagonist.

Identical thickness was found regardless of the antago-
nist. Therefore, it could be concluded that this variable is
not a factor related to soft tissue thickness.

* Immediate implant placement.

Average soft tissue thickness observed in those cases in
which an immediate implant was placed (0.86 mm) was
higher than in those that were not performed (0.18 mm).
Although this difference does not reach statistical sig-
nificance (p>0.05), effect size (0.557) it is reasonably
enough to consider that there could be a remarkable re-
lationship that suggests that the placement of an imme-
diate implant influences soft tissue thickness.

** = Highly statistical significat differences 1% (p<.01)

Discussion

New implant designs, abutments and crowns inspired by
the BOPT on teeth improve insertion of the peri-implant
soft tissues in order to avoid bacterial contamination.
We know that connective tissue forms a protective ba-
rrier around implants or intermediate abutments. When
connective tissue stabilizes, it prevents apical migration
of the junctional epithelium and determines the amount
of bone resorption. (14). The objective of this research
was to evaluate peri-implant soft tissue changes around
Prama impants and XA abutments. The null hypothesis
was that BOPT technique does not increase soft tissue
thickness around convergent implants.

It is worth noting the role of the keratinized gingiva thic-
kness and the peri-implant mucosa. Keratinized gingiva
is defined as the height of the soft tissue that runs in an
apico-coronal direction from the gingival margin to the
mucogingival line (15). An insufficient amount of kera-
tinized gingiva (less than 2 mm) is associated with pla-
que, inflammation, recessions, and attachment loss. That
means mucositis which, maintained over time, can lead
to peri-implantitis (16,17). Peri-implant mucosa is defi-
ned as the horizontal dimension of the peri-implant soft
tissue (15) and may play an important role in the functio-
nal and aesthetic results of implant therapy, as well as in
the maintenance of peri-implant health. Thin soft tissues
can cause loss of crestal bone during the formation of
the peri-implant sealing, which entablished that we need
a minimum of 2 mm of peri-implant mucosa (15-17).
Peri-implant mucosa consists of the junctional epithe-
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lium and the connective tissue, both ensure an optimal
sealing around implants and provide protection against
biological and mechanical external agents (18). When
an external agent damages the biological space, the epi-
thelium responds by migrating beyond the damaging
agent in an attempt to isolate so, in the end, connective
tissue is exposed, with the consequent demineralization
and bone resorption (14).

Peri-implant soft tissue volumentric changes can be eva-
luated with non-invasive techniques such as intraoral
scanners that generate 3D images in different moments
in a highly reproducible way (12,13). Our goal is to eva-
luate the soft tissue thickness around Prama implants
and Shelta implants with XA abutments observed with
a 3Shape TRIOS® intraoral scanner.

In the present study, a significant increase of the soft
tissue volume has been observed in Prama and Shelta
implants made with a biologically guided crown. Re-
garding Prama implants, the initial average values were
6.53 (£1.06) and the follow-up values were 8.06 (+0.98).
The initial average values of the Shelta group were 7.66
(£1.09) and the follow-up values were 8.42 (+1.03).
Therefore, Prama group presented a greater increase in
soft tissue volume than Shelta group. Acording to the-
se results the hypothesis null that BOPT technique does
not increase soft tissue thickness around convergent im-
plants was rejected.

Sanz et al. (2) observed volumetric changes of soft tis-
sue around immediate implants and delayed implants in
a study in dogs with a follow-up period of 12 weeks.
They concluded that soft tissue volume in immediate
implants group was slightly higher. In our study we have
observed a highly significant volumetric changes in im-
mediate implant cases. These results may be due to the
fact that when we perform an immediate implant place-
ment, the gap is filled with a stable clot that will turn into
a thick and stable soft tissue.

Regarding to the convergent morphology of the Prama
implant and the XA abutment, Rompen ef al. (19) decla-
red that the use of concave transmucosal profiles seems
to allow predictable and better soft tissue stability in
aesthetic areas than divergent profiles. Canullo et al. (7)
advocate that the use of a BOPT protocol with conver-
gent neck tissue level implants maintains the stability of
the soft tissue after 3 years of follow-up. Agustin ef al.
(8) declare that implants with convergent neck designs
have less marginal bone loss compared to implants of
divergent neck designs. Cabanes et al. (3) agree that the
placement of crowns with a BOPT design with conver-
gent neck abutments results in stable soft tissue. They
even point out in his study that after 10 months from
the loading of the prosthetic restorations there was an
increase in the soft tissue volume. However, their clini-
cal protocol differs from our study because a provisional
was not placed the same day of surgery to stabilize the
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clot. It would be interesting to evaluate the same para-
meters with the same characteristics, but performing an
immediate provisional.

Although our study describes only soft tissue thickness
around convergent abutments and implants there are
many authors who report a good thickness of peri-im-
plant soft tissue with the prevention of marginal bone
loss (3,6,8-11,13,14). Agustin ef al. (9) made a study to
evaluate the behavior of the soft tissue around conven-
tional screw-retained crowns, conventional cemented
crowns and BOPT cemented crowns. They conclude
saying that cemented BOPT crowns obtain better kerati-
nized gingiva, less probing depth and lower incidence of
bleeding on probing than screw-retained crowns or con-
ventional cemented crowns. Therefore, there is a direct
correlation between soft tissue and marginal bone loss:
the better keratinized gingiva we have, the less marginal
bone loss, the less probing depth and the less bone loss.
The present study had some limitations. Despite these
significant results that directly report an increase of the
soft tissue area with the biologigally oriented prepara-
tion technique, it is necessary to clarify that the sample
size is small and the follow-up time is short. However,
we have obtained promising results.

In conclusion, design of biologically guided crowns
seems to significantly increase soft tissue thickness
around implants of convergent morphology. However,
further studies are needed to support the findings of the
present study. It is necessary to extend the sample size
and the follow-up time in order to obtain more signifi-
cant results.
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