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ABSTRACT

BACKGROUND: The aim of the present observational study was to investigate the application of transmucosal tissue-
level implants in immediate loading full-arch rehabilitation with different variables associated.

METHODS: Patients needing a full-arch implant rehabilitation were recruited and rehabilitated with four transmucosal
tissue level implants. Data related to implants’ diameters and lengths, jaw distributions, and presence of angulated abut-
ments were collected. The following outcomes were evaluated: survival rate, marginal bone loss (MBL), Plaque Index
(PI), bleeding on probing (BoP), probing depth (PD). Descriptive statistical analysis was reported and univariate linear
regression models were built to assess a significant correlation between MBL and the different implant related factors.
RESULTS: Twenty patients were rehabilitated for a total implant number of 80; 11 rehabilitations were performed on the
maxilla, while 9 were performed on the mandible; 48 implants presented a 3.8 mm diameter and 32 implants presented
a 4.25 mm diameter. Implants length varied between 10 to 15 mm; 40 tilted implants were connected to angulated abut-
ment, while 40 straight implants were connected directly to the prostheses (no abutments). At the one year follow-up visit
no implants failed resulting in an implant survival rate of 100%. The overall MBL was 1.19+0.30 mm. No statistically
significant difference (P>0.05) was highlighted among any of the subgroups analyzed.

CONCLUSIONS: Despite different variables associated, tissue level implants seem to represent a valid option when
applied in immediate loading full-arch rehabilitation. Further research and longer observational periods are encouraged
to confirm the result.

(Cite this article as: Pera F, Pesce P, Menini M, Fanelli F, Kim BC, Zhurakivska K, et al. Immediate loading full-arch rehabili-
tation using transmucosal tissue-level implants with different variables associated: a one-year observational study. Minerva
Dent Oral Sc 2023;72:230-8. DOI: 10.23736/S2724-6329.23.04782-4)
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T mplant supported fixed rehabilitations have patients.! After the surgical insertion of the im-
A nowadays become a routine treatment option  plants into the bone, the prosthodontic compo-
to rehabilitate both partial and full edentulous nents are connected to the implants allowing the
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rehabilitation of both the previously lost function
and esthetic.2.3 Different articles have investigat-
ed the long-term prognosis of this rehabilitation,
concluding how the implant prosthodontic treat-
ment can be considered a predictable treatment
with high survival rate* and patient satisfaction.>
However, complications continue to be an unde-
sirable clinical occurrence capable of negatively
influencing the success of the rehabilitation® and,
in the worst case, leading to a failure.” Despite
different prosthetic risk factors for the onset of
complications,s. 9 different authors have recently
begun to highlight how the implant-abutment
interface could play a role in the onset of peri-
implant inflammation reaction.!. 1! Implant abut-
ments are commonly adopted to avoid excessive
stress on the peri-implant tissues;!2 increase the
passive fit of the prosthodontic component;!3
and to avoid the possible trauma of the soft tis-
sue which can occur due to the screw-unscrew
procedures.!4 Furthermore, angulated abutments
allow the possibility of tilting the distal implant
by correcting the axis to obtain a posterior lo-
cated crown and, at the same time, avoiding the
anatomical boundaries (lower jaw alveolar nerve
and upper jaw sinus).!5 This possibility has led
to the chance of performing full arch rehabilita-
tions using four implants, two tilted in the poste-
rior area and two straight implants in the anterior
area. Nowadays, this procedure represents the
best treatment option for the fixed rehabilitation
of fully edentulous patients with high levels of
bone resorption in the posterior area, avoiding
bone grafting procedures.

However, when an abutment is used, two in-
terfaces are present: one between the implant
head and the abutment, and the other between
the abutment and the prosthodontic structure. In
a recent systematic review on the topic,!6 which
analyzed 14 articles totaling 1126 implants, it
was pointed out how the interfaces between the
abutment components usually present micro-
gaps that can be colonizable by peri-implant
pathogens. Consequently, this can lead to soft
tissue inflammation and to the development of
peri-implantitis!7. 18 and, ultimately, to bone re-
sorption.!9

To overcome this clinical problem, research
has recently tried to investigate different implant
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connection types2-22 and different abutment con-
figurations.23-26 However, a final solution is still
absent and research on the topic remains open.

In recent years, tissue-level implants with con-
vergent collars were introduced in contrast to the
traditional bone level implants. This implant de-
sign, also called one-piece implant, presents the
advantage of placing the implant-abutment inter-
face at a supracrestal position, possibly avoiding
the above-mentioned risks. To date, different re-
search studies have investigated the outcomes of
tissue-level implants with a convergent collar in
single?’” and multi-unit?s implant rehabilitation,
finding promising results. However, research on
their application in full-arch rehabilitation is cur-
rently lacking.

In a recent case report, Carossa et al.28 hypoth-
esized how transmucosal tissue level implants
could be a valid alternative to the traditional im-
plant design when adopted in full-arch rehabili-
tation, even when applied without the implant-
abutment unit. However, the Authors pointed
out how the scientific evidence on the topic is
currently weak and more prospective studies are
required to confirm the hypothesis.

Therefore, the first aim of the present 1-year
observational study was to investigate the out-
comes of transmucosal tissue level implants ap-
plied in immediate loading full arch rehabilita-
tions. The second aim was to analyze factors that
could affect the clinical outcome of the implants.

The first null hypothesis was that tissue level
implants are a valid implant option for immedi-
ate loading full arch rehabilitation. The second
null hypothesis was that there is no difference in
terms of marginal bone loss (MBL) between the
implants considering the use of angulated abut-
ment, implant diameter, maxilla or mandible,
and length of the implant.

Materials and methods

This clinical study was performed following the
principles outlined in the Declaration of Helsinki
on experimentation involving human subjects.
All patients were thoroughly informed about the
procedures and signed an informed consent form,
and the research was approved by the local ethical
committee of the University of Genoa (CERA).
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Study design

The same experienced dental surgeon performed
all the surgeries. Two experienced calibrated and
trained clinicians performed all the measure-
ments (FP and MC). Cohen’s kappa statistic was
adopted to calculate observer agreement. No ran-
domization was performed considering implants’
length and diameter, jaw distribution (mandible
vs. maxilla). The different implant’ lengths and
diameters were decided according to the avail-
ability of horizontal and vertical bone evaluated
prior to the surgery.

Patients’ selection

Consecutively examined patients needing a full-
arch implant rehabilitation were screened to be
included in the present research. Exclusion cri-
teria were: 1) history of bisphosphonate therapy;
2) uncontrolled diabetes (HbA1c>6%, glycemic
level >110 mg/dL); 3) relevant medical condi-
tions contraindicating oral surgery; 4) regenera-
tive procedures needed.

Figure 1.—Clinical preoperative image of a patient requir-
ing full-arch rehabilitation in the upper jaw.

Figure 2.—Preoperative orthopantomography.
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Surgery procedure

Preoperative evaluation including clinical ex-
amination (Figure 1), orthopantomography
exam (Figure 2), as well as a cone beam com-
puted tomography (CBCT) of the relevant arch
were performed. Prior to surgery dental hygiene
was performed and preoperative antibiotic ther-
apy with Amoxicillin 875 mg + Clavulanic acid
125 mg every 12 h for 6 days was prescribed
starting 1 day prior to the surgery.2% 30 Patients
were asked to rinse with chlorhexidine digluco-
nate solution (0.2%) for 1 min before surgery.

Local anesthesia with 4% articaine and
1:10,000 adrenaline (Alfacaina SP; Dentsply Ita-
ly, Rome, Italy) was used. All the hopeless teeth
(if present) were extracted on the day of surgery
(Figure 3), and a full-thickness mucoperiosteal
flap was elevated (Figure 4).

Implant were positioned according to the Co-
lumbus Bridge Protocol (CBP). This is a surgical
and prosthodontic protocol used to rehabilitate
maxillae and mandibles using distal tilted im-

Figure 3.—Clinical image after the extraction of the hope-
less teeth.

Figure 4 —Clinical image after mucoperiosteal flap elevation.
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Figure 5.—Clinical image of the transmucosal implant de-
sign adopted in the study.

o

# % No abutment

g’ .
Angulated abutment /

Figure 6.—Clinical image after the implants insertion. The
two tilted distal implants are connected to the abutments,
while the two anterior implants are left without.

plants (upper jaw: implants placed parallel to the
anterior sinus wall; lower jaw: implants placed
obliquely angled above the mental foramen) and
anterior upright implants.4 31

Four implants were inserted (Prama, Sweden
& Martina, Due Carrare PD, Italy) (Figure 5).
Two angulated implant-abutment units (Abut-
ment P.A.D 330-303, Sweden & Martina, Due
Carrare) were screwed onto the two distal im-
plants. The two anterior implants were left with-
out any implant-abutment units (Figure 6) and
connected directly into the prosthesis.

The Prama is a transmucosal implant present-
ing a titanium conically shaped collar tapered in
the occlusal direction. The platform had an inter-
nal hexagon connection with a 3.4-mm diameter.
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The collar is treated with the UTM (Ultrathin
Threaded Microsurface) technique to promote
soft tissue adhesion32 33 whereas the implant
body is treated with the ZirTi surface technique
(Zirconium sand-blasted acid-etched surface).
All the PRAMA implants used in the present
study presented a collar with 2.8 mm length.

Before suturing, impression-transfers were
screwed on the anterior implants (L-TRA-380,
Sweden & Martina, Due Carrare, Padua, Italy)
and on the posterior PAD (PAD-TRA, Sweden
& Martina). An analogic open-tray technique im-
pression taken with plaster was collected (Snow-
White Plaster, Kerr, Salerno, Italy) and sent to
the dental laboratory.

Flaps were sutured using silk multifilament
sutures (PERMA-HAND SILK 4-0; Ethicon,
Somerville, NJ, USA).

Postoperative instructions included a 0.2%
chlorhexidine digluconate rinse (Corsodyl, Glax-
oSmithKline, Verona, Italy) twice a day for two
weeks, soft diet, and hygienic recommendations.

A screw-retained provisional prosthesis made
with resin and an embedded metal framework
was delivered after 48 hours34-36 (Figure 7, 8).

Sutures were removed one week after surgery,

Figure 7.—Clinical image of the screw-retained provisional
prosthesis delivered 48 hours from the surgery.

Figure 8.—Radiographic images after delivery of provision-
al prostheses (TO).
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Figure 9.—Radiographic images at the l-year follow-up
visit (T12).

Figure 10.—Clinical image of the screw-retained final pros-
thesis at the 1-year follow-up visit (T12).

and recalls were planned at 2 weeks, 3 months, 6
months and subsequently every 6 months (Figure
9, 10).

The occlusion was checked at each appoint-
ment.

The final prosthesis made with composite res-
in and a metal framework was realized 6 months
after the surgery.

Clinical outcomes

Data related to implants’ diameters and lengths,
jaw distributions, and presence of angulated
abutments were collected.

The following clinical outcomes were consid-
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each implant using a periodontal UNC 15 probe
(Hu-Friedy, Chicago, IL, USA).

Statistical analysis

The descriptive statistical analysis included age,
gender, implant position, implant length, torque
insertion Ncm, angled abutment inclination.
Peri-implant health parameters such as BOP, PD,
PI, and bone resorption were described as mean
and SD values.

Univariate linear regression models were built
in order to assess the correlation between the
use of an angulated abutment, different implant
diameters, different location of the implant re-
habilitation (mandible or maxilla) and different
lengths of the implant on MBL at either mesial
and distal site. A significance level of 5% was
adopted in all tests and SPSS IBM (version 25)
was used.

Results

In total, twenty patients were treated for a total
implant number of 80 (N.=80). 40 implants were
connected to angulated abutments (N.=40) and
40 implants were connected directly to the pros-
theses (no abutment) (N.=40). Main patients and
implants’ characteristics are reported in Table 1.

At the one year follow-up visit no implants
failed and the cumulative survival rate was
100%. Bone loss and main periodontal indexes
are reported in Table II.

At the one-year follow-up visit the over-

TABLE L.—Patients and implants characteristics.

ered: Patient N.
+ implant survival rate; ﬁale/ fema(le : 1622/ 8
R ean age (years
MBL evaluated 12 mon.ths .after SUIZETY  \andible 9
(T12). MBL was evaluated using intraoral digi-  Maxilla 11
tal periapical radiographs taken with the paralle] ~ Implants
technique. It was evaluated on both the X-rays Implant diameter 3.8 mm 48
. . . Implant diameter 4.25 mm 32
acquired immediately after surgery (T0) and on Implant length 15 mm 27
the ones acquired at T12. The difference between Implant length 13 mm 27
T12 and TO produced the MBL; imp}ant }engtﬂ 1(1)-5 mm 12
. . .37 mplant lengt mm
perlodontal parameters: Plgque Index (PI), Torque <50Nem I
probing depth (PD), and bleeding on probing  Torque >50Nem 63
(BoP) evaluated at the one-year follow-up visit. ~ PAD 17° 24
PI, PD and BoP were assessed at 4 points for ~ PAD30° 30
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TABLE Il.—Bone loss and periodontal indexes.

Mesial Distal Total Without abutments With abutments
Mean bone loss 1.16+0.32 1.21+0.28 1.1940.30 1.16+0.28 1.22+0.32
Plaque Index - - 0.48+0.50 0.49+0.50 0.48+0.50
Bleeding on probing - - 0.43+0.50 0.45+0.50 0.4+0.49
Probing depth - - 2.07+0.65 2.1+0.58 2.04+0.71

TABLE lIl.—Statistical analysis related to mesial and distal MBL.

Variable

Mesial (P value) Distal (P value)

Presence of angulated abutment

Diameter of the implant

Length of the implant

Location of the implant rehabilitation (maxilla or mandible)

0.342 0.391
0.489 0.888
0.821 0.929
0.842 0.071

all mean bone loss was 1.19+0.30 mm (mesial
1.16£0.21 mm and distal 1.22+0.28 mm). The
bone loss at the posterior implants connected
with angulated abutments was 1.22+0.32 mm
while the bone loss at the implants without abut-
ment was 1.16+0.28. Excellent intraobserver
(kappa values of 0.78 and 0.80) and inter-ob-
server (a kappa value of 0.80) agreement was
recorded in this study.

The univariate linear regression identified no
statistically significant difference (P>0.05) among
any of the examined correlation (Table III).

Discussion

The first aim of the present 1-year observational
study was to investigate the outcomes of trans-
mucosal tissue level implants in immediate load-
ing full arch rehabilitation.

Twenty patients requiring a full-arch rehabili-
tation with high level of bone resorption in the
posterior area were enrolled for a total implant
number of 80 (N.=80). They were consequently
rehabilitated using four transmucosal tissue level
implants supporting an immediate loaded full-
arch rehabilitation according to the Columbus
Bridge Protocol. After a 1-year observational pe-
riod, an implants survival rate of 100% was re-
corded and all the rehabilitations were seen to be
successful. Mean MBL was 1.19+0.30 mm (me-
sial 1.16+£0.21 mm and distal 1.22+0.28 mm) and
no technical or biological complications were re-
corded. Therefore, the first null hypothesis was
accepted.

To date, different studies have investigated the
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outcomes of immediate loading full arch reha-
bilitation. Pera et al. reported the outcomes of
immediate loaded full-arch rehabilitations after
631 and 10 4 years observational period, finding
a survival rate higher than 93%. In agreement,
Testori et al.38 and Francetti et al.3° followed 41
patients for 1 year and 47 patients for 5 years re-
spectively, rehabilitated with immediate loaded
full-arch rehabilitation finding similar survival
rate >95%. Furthermore, consistencies were also
shown in a recent systematic review and meta-
analysis by Del Fabbro et al.40 who analyzed 24
articles focused on full arch rehabilitations with
tilted and axial implants. The author’s finding
highlighted how this type of rehabilitation repre-
sents a predictable treatment option for the reha-
bilitation of the edentulous arches.

Consequently, the one-year result of the pres-
ent study is in agreement with the results current-
ly described in the literature.4! Therefore, trans-
mucosal tissue level implants seem to represent a
valid alternative to the traditional implant design
when applied in full-arch rehabilitation. How-
ever, longer follow-up is required to confirm the
present result.

To the author’s knowledge, the only data cur-
rently available on the use of transmucosal tis-
sue level implants in full arch rehabilitation are
from a single case report,28 which is difficult to
compare due to the low scientific evidence in-
herent to the study design. On the other hand,
different studies have investigated the outcomes
of transmucosal tissue-level implants in implant
supporting single unit and multi-unit rehabilita-
tion. Studies from Canullo ef al. reported the
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outcomes of 16,27 and 4823 transmucosal tis-
sue-level implants followed over 3 years, and
5 years, respectively. Results from the studies
were in agreement and reported optimal results
in terms of both soft and hard tissue outcomes.
Consistencies were also shown in a retrospec-
tive study by Castillo et al4? who analyzed
three implant designs with different transmu-
cosal configurations supporting single implant
unit rehabilitation. The Authors highlighted how
the transmucosal configuration had a signifi-
cant influence on hard tissue behavior, and the
implants with transmucosal convergent collar
presented less bone resorption compared to the
ones presented cylindrical transmucosal neck.
In regards to multi-unit implant rehabilitation,
Menini et al.25 compared traditional bone level
implant and transmucosal tissue level implants
in a 4 years prospective study. Results from the
study showed no differences in any clinical pa-
rameters between the two implant designs.

Consequently, data from the literature on the
use of this implant design is promising and re-
search is encouraged to continue deepening the
knowledge on the advantages that it may offer.

The second aim of the present study was to
analyze factors affecting MBL of the implants.
Implants’ length and diameter, jaw distribution
and use of angulated abutment were collected
and considered as variables. Based on the re-
sults, no statistical difference (P>0.05) was
found between any of the subgroups analyzed.
Therefore, also the second null hypothesis was
accepted. In total, a MBL of 1.22+0.32 mm (me-
sial 1.19+0.36 mm and distal 1.24+0.28 mm)
was recorded for the implants with abutment
(posterior ones), while a MBL of 1.16+0.28 mm
(mesial 1.12+0.28 mm and distal 1.194+0.29 mm)
was recorded for the implants with no abutment
(anterior ones).

Despite the biomechanical advantages of us-
ing an implant-abutment,*? this prosthetic com-
ponent also represents an additional cost for the
patient, as well as an additional prosthetic pro-
cedure which was described as a potential risk
factor for the bacteria colonization and peri-
implantitis onset.!6 Consequently, the possibility
of using an implant without abutment certainly
represents a simplification of the prosthetic pro-
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cedure,# 45 as well as an advantage by avoid-
ing the presence of microgaps at two interfaces.
However, the procedure needs to have scientific
evidence in order to be routinely applied in daily
clinical practice. The study of G&thberg et al. %
who tested implants with and without abutments
in multi-unit implant supported rehabilitation,
disagrees with the result of the present study.
The Authors found statistically more MBL for
the implants without abutment, compared to the
implants with it. However, the Authors adopted
a traditional bone level implant, which differs
from the implant design used in the present
study. Among the advantages of transmucosal
tissue level implants with convergent collar,?3
such as soft tissue thickness increasing,?8 this
implant design is characterized by a prosthetic
platform which is far from the bone level and,
consequently, avoids the presence of micro-gaps
at the transmucosal level. Therefore, also the
possible soft tissue trauma, that can occur during
the prosthesis phases, are avoided.4?

However, probably because of their recent
introduction, research on this implant design
is still open. The present article represents the
first observational study investigating the use of
transmucosal tissue level implants with a con-
vergent collar in immediate loading full-arch
rehabilitation, both with and without abutment
units. Based on the results, this new implant de-
sign seems to be an optimal alternative to the
traditional implants, both with and without abut-
ments. However, a longer observational period is
required to confirm the result of the study.

Limitations of the study

The main limitations of the present study are
the short observational period and the absence
of a control group rehabilitated with traditional
bone level implants. No scatter diagram was per-
formed prior to the univariate linear regression
analysis to ensure the statistical power of the
analysis. Additionally, in the present study, tis-
sue level implants were only tested in healthy pa-
tients in accordance with the inclusion/exclusion
criteria. It would be interesting to investigate in
further study the possible advantages of applying
this implant design also in patients presenting
systemic conditions. Indeed, this class of patients
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are reported to often present alteration in both the
hard and soft tissue healing and different dedi-
cated implant-prosthodontics protocols are still a
matter of research.

Conclusions

Within the limitations of the present 1-year ob-
servational study, despite different variables as-
sociates, tissue level implants with a convergent
collar seem to represent a valid option when ap-
plied in immediate loading full-arch rehabilita-
tion, both with and without abutments. Further
research and longer observational periods are
encouraged to confirm the present result.
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