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ABSTRACT
Purpose: The present prospective randomized study aimed to assess and compare the influence of immediately placed,
immediately restored, newly designed platform switched (PFS) Maxi-Z plus dental implant on marginal bone level (MBL)
and the peri-implant soft tissues versus platform matched (PFM) Maxi-Z dental implant.
Materials and methods: A total of 114 endosseous implants in 50 patients with different implant designs (PFS (n=25
patients, 58 implants), and PFM (n=25 patients, 56 implants)) were reviewed for implant mobility, MBL, and pink esthetic
score (PES) for 1 year of the insertion.
Results: Upon comparing changes of the clinical and radiographic parameters between the two groups, the changes of
Periotest M values, MBL changes, and PES changes from baseline to 6 months were found to be significantly improved in the
study group when compared to control group.
Conclusion: Within the present study limitations, results concluded that PFS implants demonstrated better conditions
regarding peri-implant soft tissue and cause minimal MBL loss.
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INTRODUCTION

Hard- or soft-tissue defects around dental implant sites
are multifactorial, including normal natural physiological
resorption following exodontia, infection, trauma,
periodontitis, abnormal growth and development,
anatomical preconditions, mechanical force overload, thin
gingival biotype, lack of or narrow keratinized mucosa,
malpositioning of implants, systemic diseases and implant
design. The severity of the resulting defect may increase
with the existence of multiple factors together [1].
Nowadays, delayed placement of dental implants without
socket preservation approach causes not only unaesthetic
outcomes but also unpredictable bone loss and prolonged
healing time. On the other hand, immediate implant
placement represents the treatment choice for socket’s
walls preservation after the extraction and improved
aesthetic outcomes [2,3].

Traditional implant loading approach implies 3-6 months
load-free healing period. Recently published studies have
revealed non-significant difference in terms of success of
dental implants and marginal bone alterations between
immediate and delayed loading [4,5].
Interestingly, different implant design characteristics had
been confirmed to affect the overall implant success [6]. In
2006 Lazzara and Porter first introduced the platform-
switching (PFS) concept by connecting a narrow abutment
to a wider implant fixture leading to inward shifting the
contour of the abutment [7]. That PFS approach was found
to preserve MBL and peri-implant soft tissue [8].
Maxi-Z plus dental implant fixture with tapered body
(OsteoCare™ Implant System, London, United Kingdom)
has been modified by 45-degree chamfer to the outer
diameter of implant external form, also the thread external
thread continued to 0.3 mm from the implant top. This
unique implant design is tailored for immediately placed-
immediately loaded dental implants.
However, little evidence on the role of implants’ neck
designs on peri-implant hard and soft tissue preservation.
In the present prospective study, we aimed to assess peri-
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implant hard and soft tissue outcomes around specially
designed PFS dental implant fixture inserted immediately
in freshly extracted sockets followed by immediate
temporization.

MATERIALS AND METHODS

In this prospective comparative study, 50 healthy
individuals (26 males and 24 females), with age range
18-45 years who require replacement of two or more
unrestorable permanent maxillary anterior or premolar
teeth due to root fracture, endodontic failure or
unrestorable crown fracture, were enrolled in the present
study from April 2020 to May 2021 (Figure 1).
Institutional research ethical approval by the
institutional review board of the faculty of medicine in
Assiut University was obtained before start of the study
(number 17300586) and was registered in clinical trials
registration with number NCT04905758. All participants
signed written informed consent.

Figure 1: Flow diagram for the participants in the
current study.

Inclusion Criteria included good oral hygiene with good
periodontal condition and no periapical lesions.
Exclusion criteria included local or systemic disease
interfering with implantation, smoking, betel nut
chewing, tobacco chewing, alcoholics, pregnants,
parafunctional habits, persistent periodontal disease, or
inadequate bone.
Presurgical scaling and root planning, oral hygiene
instructions and radiographic examination were done
(Figures 2 and 3). Patients were randomly categorized
using computer software into 2 groups: control group
(25 patients) used platform matching (PFM) dental
implant (Maxi-Z dental implant fixture, OsteoCare™
Implant System, London, United Kingdom) and study
group (25 patients) used platform switching (PFS) dental
implant (Maxi-Z plus dental implant fixture, OsteoCare™
Implant System, London, United Kingdom).

Figure 2: Showing preoperative CBCT.

Figure 3: Showing preoperative view of 
nonrestorable maxillary teeth.

Surgical procedures

Full thickness mucoperiosteal flap was reflected, and 
then traumatic tooth extractions were performed under 
local anaesthetic (Figure 4). Buccal bone plate integrity 
was confirmed using osteotomy probe followed by 
osteotomy preparation with Ultra 3.25mm drill extending 
3-5mm apical to the fresh socket apex. Dental implants 
were inserted 3-5 mm beyond the socket base and 1-2 
mm below the level of crestal bone with at least 30N/cm 
primary stability (Figure 4). Then abutment was 
prepared and screwed to the fixture and the flap was 
sutured (Figure 5). 

Temporary crown was adjusted to be completely out of 
functional occlusion and finally cemented within 48 
hours of the surgery (Figure 6). Subjects stick to 
postoperative instructions including chlorhexidine 
0.12% rinsing twice daily for 10 days, antibiotic 
Augmentin® 1g tablet (Medical Union 
Pharmaceutical Co. Egypt) twice daily for 5 days, and 
analgesic Brufen® 200 mg (Khaira Pharmaceutical Co., 
Egypt) t.d.s for 5 days. Sutures were removed after 2 
weeks. 6 months later, the provisional acrylic resin 
restorations were replaced by final zirconium 
restorations.
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Figure 4: Showing flap reflection and extraction of
hopeless teeth.

Figure 5: Showing flap suturing around immediately
placed implants with abutments.

Figure 6: Showing immediate provisional
restorations.

Follow-up evaluation and success criteria

All patients were clinically and radiographically
examined immediately after surgery, 6 months and again
at 12 months post-operatively. The participants were
reviewed for: presence of peri-implant infection,
postoperative persistent local pain, neuropathies or
paraesthesia. In addition, the patients were evaluated for
presence of clinically detectable mobility. Periotest M
(Periotest® M, Medizintechnik Gulden, Bensheim,

Germany) was used to test implant stability and 
osseointegration at 6 and 12months. PTMV range from 
(-8 to 0). Loose implants show high Periotest M values 
(PTMV), while Osseo integrated implants have low PTMV.

Radiographic evaluations

Standardized serial periapical radiographs using parallel 
technique, panoramic radiographs and CBCT were 
undertaken preoperative, immediately after operation 
(within the first 24 hours), 6 months and 12 months 
post-operatively to assess MBL around the placed 
implants.

Esthetics outcomes

Clinical digital intraoral images were captured by digital 
single-lens reflex camera systems (Nikon USA) 
throughout the study recall visits. For image 
standardization, the camera photographic settings of first 
visit for every subject were recorded and were identically 
repeated at subsequent visits. Two blinded calibrated 
clinicians evaluated and scored PES using the images 
throughout 1-year follow-up recall visits [9].

Sample size calculation

Using PASS software, sample size was calculated. Non-
inferiority margin record has been adjusted at 1, 
significance level at 0.05 and power (β) at 95%was 
established a priori. According to the preliminary data, 
sample size had to be 24 patients in each group. 
Considering around 20% dropout, 58 participants were 
recruited.

Statistical analysis

All variables mean values and standard deviation values 
were calculated for both groups. Statistical analysis was 
performed with IBM® SPSS® Statistics Version 26 for 
Windows.
Chi-square test was utilized for comparing categorical 
variables, whereas Mann Whitney test compared 
continuous variables. Paired sample t-tests were used to 
compare means with repeated measures within groups 
with continuous variables. The statistical significance 
level was adjusted at P ≤ 0.001.

RESULTS

The population characteristics of this study are 
summarized in Table 1 and the candidate’s flow diagram 
is presented in Figure 1. A total of 50 patients (25 each 
group with total 114 dental implants) completed the 12 
months follow-up. The clinical and radiographic 
parameters at baseline immediately after implant 
placement, 6 months and 12 months are summarized in 
Tables 2 and 3.
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Variable Control group Study group

Age (years)

Mean ± SD 42.28 ± 9.62 41.38 ± 8.73

Median (range) 40 39

Gender (n[%])

Male 13 (52%) 14 (56%)

Female 12 (48%) 11 (44%)

SD: Standard deviation.

Table 2: Mean ± SD values of clinical and radiographic parameters of both groups at baseline 
and 6 months postoperatively.

Control Group Study Group

Parameter Mean ± SD P Mean ± SD P

periotest M value

Baseline -0.53 <0.001* -0.55 <0.001*

6 months -2 -3.38

periotest M value

6 months -2 >0.001 -3.38 >0.001

12 months -2 (NS) -3.38 (NS)

MBL

Baseline 17.96 ± 1.69 <0.001* 18.63 ± 2.34 >0.001

6 months 16.76 ± 1.66 18.27 ± 2.34 (NS)

MBL

6 months 16.76 ± 1.66 >0.001 18.27 ± 2.34 >0.001

12 months 16.75 ± 1.66 (NS) 18.25 ± 2.34 (NS)

PES

Baseline 7.20 ± 0.77 <0.001* 6.93 ± 0.59 <0.001*

6 months 8.67 ± 0.72 9.47 ± 0.83

PES

6 months 8.67 ± 0.72 >0.001 9.47 ± 0.83 >0.001

12 months 9.07 ± 0.79 (NS) 9.93 ± 0.70 (NS)

MBL: Marginal Bone Level

PES: Pink Esthetic Score

*: Statistical significant difference

NS: Not statistically significantly different

SD: Standard deviation

Table 3: Mean changes in the clinical and radiographic parameters over 12-months period 
among both groups.

Parameter Control Group Mean ± SD Study Group Mean ± SD P

periotest M value gain 0-6 2.04 ± 0.74 3.18 ± 0.47 <0.001*
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periotest M value Reduction 6-12 0.00 ± 0.00 0.00 ± 0.00 >0.001 (NS)

MBL Reduction 0-6 1.19 ± 0.30 0.36 ± 0.38 <0.001*

MBL increase 6-12 0.18 ± 0.01 0.15 ± 0.01 >0.001 (NS)

PES Reduction 0-6 1.47 ± 0.51 2.53 ± 0.91 <0.001*

PES increase 6-12 0.40 ± 0.63 0.47 ± 0.51 >0.001 (NS)

MBL: Marginal Bone Level

PES: Pink Esthetic Score

*: Statistical significant difference

NS: Not statistically significantly different

SD: Standard deviation

Wound healing of both groups was uneventful in all
patients, no signs of local persistent pain, tenderness,
neuropathies, and paraesthesia or wound dehiscence
were observed throughout the evaluation period.
Twenty-three patients presented with mild pain and mild
local swelling immediately after surgery, which gradually
subsided within 4 days postoperatively. The implants
survival rates were 100% with no mobility all over the
recall visits.
Considerable significant statistical reduction of the
Periotest M values from -0.68 ± 0.15, -0.69 ± 0.13 at base
line to -2.73 ± 0.73, -3.87 ± 0.49 at 6 months was noticed
in control and study groups respectively.
The mean MBL values immediately after implant
placement were found to be 17.96 ± 1.69 mm for the
control group and 18.63 ± 2.39 mm for the study group. 6
months postoperatively, statistical significant loss of MBL
was noticed in the control group [16.76 ± 1.66mm] and
non-significant loss was observed in the study group
[18.27 ± 2.34mm]. Moreover, 12 months values of MBL
were non-significantly reduced to 16.75 ± 1.66mm and
18.25 ± 2.34mm for the control and study groups
respectively when compared to 6 months means.
Regarding the mean values of the PES, the recordings of
the control and study groups respectively were
significantly improved from 7.20 ± 0.77, 6.93 ± 0.59 at
base line to 8.67 ± 0.72, 9.47 ± 0.83 after 6 months and
were improved to 9.07 ± 0.79, 9.93 ± 0.70 at 12 months
but without significant difference than 6 months records.

DISCUSSION

The main present study purpose was to compare PFS
versus PFM dental implants regarding implant mobility,
MBL as well as soft tissue condition.
Regarding the timing of implant placement, all implants
in both groups of the present study were placed
immediately after tooth extraction. Soft and hard tissue
preservation is the rationale for immediately placed
implants in fresh extraction sockets [10]. As said, in the
study of Menchini-Fabris and co-workers, immediate
implant placement showed lower MBL loss compared
with delayed implant placement after 3-year s[11].
Moreover, other studies confirmed that immediate

implant placement not only preserve the preexisting soft
and hard tissues architecture, but also reduce the
surgical procedures, decrease the overall treatment
timing and increase the patient satisfaction [12-14].
In this study, the implants were placed 1 to 2 mm below
bone crest for both PFS and PFM groups. Valles and
colleagues systematic review showed that subcrestal
placement of PFS implants demonstrated less MBL
changes when compared to equicrestal implant
placement [15]. Furthermore, Subcrestal implant
placement in esthetics areas was found to decrease the
risk of implant or abutment metal collar exposure and to
obtain a restoration with an ideal emergence profile [15].
On the other hand, a review of Suaƴ rez-Loƴ pez Del Amo
confirmed that placing implants supracrestally had
demonstrated many beneficial effects as reducing
marginal bone resorption and formation thicker peri-
implant soft tissue [16].
In this study, immediate provisional restorations have
been applied to the two treatment groups. The beneficial
role of immediate provisionalization have been reported
by Saito et al by providing a platform for early healing of
peri-implant soft tissue and preservation of MBL [17].
This is in accordance with other studies, which noted
that immediate provisional restorations reduce peri-
implant bone loss and improve peri-implant soft tissue
condition required for bone preservation and
establishment of biologic width [16,18,19].
Results of this study, using PFS implants with immediate
placement of implant and immediate provisional
prosthesis was accompanied with a significantly higher
stability of alveolar ridge dimension and peri-implant
soft tissue scores than using PFM implants after 12
months follow up period.
The PFM implants group in this study showed significant
higher MBL loss in the first year 6 months than PFS
implants, the measured data of PFM group were even
close to the data reported in literatures [20,21].
Traditionally, MBL loss 1 year after loading had found to
be 1.0 – 1.2 mm and in the following years 0.2 mm loss
due to physiological bone remodeling process. On
contrary, recent literatures have demonstrated less MBL
loss than previously reported values [22-28].
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Regarding PFS implants in the present study, showed a
significant much lesser resorption of MBL in the first 6
months, but from 6-12 months were comparable with
loss values in the control group and previously
mentioned literatures for the same time interval. Parallel
to the recorded results here, a previous review of DI
Girolamo et al. had pointed out that PFS implant group
showed less resorption of MBL than PFM implant group
by reducing the abutment diameter 0.45 mm than the
implant diameter [29]. Similar with present study result,
Enkling and colleagues reported that PFS implants
showed a very limited MBL alteration [30]. Moreover,
Wagemberg and Forum in a prospective study evaluated
MBL around PFS implants for 11-14 years, the results
showed minimal MBL loss confirming that PFS was
effective approach for MBL preservation [31].
The minimal MBL resorption around implants with PFS is
primarily related to reestablishment of the biologic width
resulted from implant-abutment horizontal mismatch
[32]. A human histologic study confirmed that PFS
implants maintained the level of crestal bone around
implants [33]. In addition, minimal MBL resorption
associated with PFS implants could be attributed to force
dissipation to internal implant abutment junction than to
external junction, thus this improves occlusal
loads distribution on the restoration surface along the
implant axis [34,35]. Also, the implant-abutment
microgap play an important role in peri-implant MBL
remodeling, as PFM implants are associated with
bacterial colonization in the implant sulcus, with
subsequent penetration of bacteria and its products
within this microgap That may cause initiation and
progression of inflammatory process close to crestal
bone, resulting in MBL loss. Whereas in PFS implants
inward moving of the implant abutment junction that
brings out bacteria more internally away from the crestal
alveolar bone [36-38].
Changes in the peri-implant esthetics soft tissue
condition were analysed in terms of PES values for PFS
and PFM designs of implant in this study. PES outcomes
for one-year demonstrated that both geometries of
implant-abutment interface yielded dramatic
improvement in the first 12 months following implant
placement and immediate temporization, with the most
statistically significant scores improvement observed
during the first 6 months. At 6 months recall visit, the
PES outcomes reported in this study demonstrated that
PFS implant-abutment interface design yielded superior
mucosal esthetics when compared to PFM interface,
whereas at 12 months both groups demonstrated similar
stability with asymptotic insignificant changes of mean
PES scores when compared to 6 months values.
The present study PES mucosal outcomes correlate with
other researchers’ findings that showed a dynamic peri-
implant mucosal plasticity and maturation through the
first 6 months following implant loading, followed by
peri-implant mucosal maturation in the next 6 months
which lead to soft tissue stability. [39-41]. The esthetic
outcomes of the present study are in agreement with the
results of Cheng et al study who confirmed that PFS

implants showed significant improvement of peri-
implant mucosa esthetics due to reduction of peri-
implant tissue inflammatory status [42]. Also the study of
Lowy et al and Lago et al. noted that PFS implants
demonstrated significant reduction of facial recession,
and significant improvement of papilla fill when
compared to PFM implants [43,44].
The PES outcomes of the present study are not in
consistent with the results of Luongo and coworkers who
assessed the peri-implant soft tissue around PFS
implants, they concluded that peri-implant PES showed
undetectable differences when compared to PFM
implants [45].
Related to these study findings, the PES improvement in
PFS implants could be explained by the absolute biologic
sealing capability of implant- abutment interfaces that
decreases saliva and bacteria penetrating of this
connection and per implant sulcus [46].

CONCLUSION

Within the current study limitations, PFS implants design
seems to represent better conditions of peri-implant
hard and soft tissues and cause less MBL loss. Further
studies with more participants and longer evaluation
period would be necessary to validate the present study.
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