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Abstract

Objective: To explore the differences in plague accumulation on the fitting surface of
full-arch implant-supported fixed prostheses with contact or noncontact pontics.
Materials and Methods: Nineteen patients (20 prostheses, 7 in the maxilla, and 13 in
the mandible) intending to undergo full-arch implant-supported immediate function
prostheses were recruited. During immediate restoration and using the midline as the
boundary, one side was restored as a pontic and mucosa noncontact type (the test
group), and the opposite side was restored as a pontic and mucosa contact type (the
control group). In a follow-up 6 months after the surgery, the cleanliness of the fitting
surface of the immediate prosthesis was evaluated by plaque staining and debris
index determination. Patient satisfaction was investigated by questionnaire.

Results: Twenty prostheses from 19 patients included in the randomized controlled
trial were followed up. Among the 20 prostheses, the percentage of area covered
with plague was significantly lower in the test group compared with that in the con-
trol group (31.5 + 15.8% vs. 43.7 £ 15.3%; p < 0.001). The debris index in the test
group was lower than that in the control group, although the difference was not sta-
tistically significant (2.77 £ 0.73 vs. 3.15 £ 0.90; p > 0.05). In the patient satisfaction
survey, most of the patients were satisfied with most aspects of the prostheses, how-
ever, nearly half of the patients were not satisfied with the cleaning.

Conclusions: The pontic and mucosa noncontact prosthetic design reduces plaque
accumulation on the fitting surface, which is beneficial for maintaining oral cleanli-
ness. However, the majority of study samples were mandible and conclusions may
not be fully applicable to maxilla. Trial registration: www.chictr.org.cn
(ChiCTR1900028576).

Clinical Significance: The noncontact design in full-arch implant-supported fixed
prostheses may be an effective measure of improving oral hygiene promotion. There
is need for more research that can further improve oral hygiene of patients with full-

arch implant-supported prostheses.
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1 | INTRODUCTION

Studies have shown that poor oral hygiene and plague accumulation
are major risk indicators for peri-implant disease, including peri-
implant mucositis, which is characterized by the presence of peri-
implant signs of inflammation, and peri-implantitis, the clinical
manifestations of which also include peri-implant bone loss.!™*¢
Meanwhile, it has been reported that patients who have been totally
edentulous or with a terminal dentition for a long time are often
unable to cooperate with oral hygiene maintenance at home.}” 2!
Therefore » improving the oral cleanliness and reducing plaque accu-
mulation are feasible measures to prevent biological complications for
patients with full-arch implant-supported fixed prostheses. However,
patients with full-arch implant-supported fixed prostheses have
reported difficulties in cleaning the prostheses and maintaining oral
hygiene. In addition, there are scarce definite reports on professional
and home-care hygiene maintenance methods in the literature.'?22-2°
Currently, the fitting surface of the full-arch implant-supported fixed
prostheses (mainly the pontic) is designed to contact the mucosa,
while the noncontact design is rarely reported. Previous studies
showed that fitting surface of the prostheses in close contact with the
mucosa avoids problems with speech, aesthetics, and food-trapping,
but impedes effective cleaning.2¢%’

This split-mouth randomized controlled trial was designed to
explore the differences in plague accumulation on the fitting surface
of the full-arch implant-supported fixed prostheses with different
pontic designs, and provide a basis for the clinical design of easy-to-
clean full-arch implant-supported fixed prostheses. The null hypothe-
sis tested was that there would be no differences in the cleanliness of
the fitting surface of the immediate prostheses with the two different

pontic designs.

2 | MATERIALS AND METHODS

2.1 | Participants

This study performed at the Department of Oral Implantology, Peking
University School and Hospital of Stomatology (China) and was con-
ducted according to the principles of the Declaration of Helsinki relat-
ing to biomedical research involving human subjects. The study
protocol was approved by the local ethics committee (Institutional
Review Board of Peking University School and Hospital of Stomatol-
ogy, Approval Number: PKUSSIRB-201949118) and was registered in
the Chinese Clinical Trial Registry (Registration Number:
ChiCTR1900028576; Registration Date: December 17, 2019). The
study was sponsored by grants from the Capital Health Research and
Development Special Project (2018-2-4102) and the National Pro-
gram for Multidisciplinary Cooperative Treatment on Major Diseases
(grant number PKUSSNMP-201908). Nineteen edentulous patients
scheduled for full-arch implant-supported fixed prostheses were con-
secutively enrolled in the study between December 2019 and January
2021. A total of 20 dental arches were enrolled in the study,

comprising a single prosthesis in 18 patients (6 in the maxilla and
12 in the mandible) and both maxillary and mandibular prostheses in
one patient. After being informed of the purpose of the study and
details of the procedures, each participant provided written informed
consent. This study was conducted as per the CONSORT clinical trial
guidelines and the study flowchart is shown in Figure 1.

Patients included in the study met all of the following inclusion
criteria: (1) Patients with edentulous jaw or potential edentulous jaw,
requiring full-arch implant-supported fixed prosthesis. (2) Aged over
18 years. (3) In good medical health; nonsmoker and without detri-
mental lifestyle habits such as excessive alcohol consumption.
(4) Enough bone in the maxilla and/or mandible. (5) Sufficient primary
stability can be achieved to support immediate prostheses.

Patients were excluded if they fulfilled any of the following exclu-
sion criteria: (1) Severe parafunctional habits (e.g., bruxism or clench-
ing). (3) A psychological or mental illness that affects the patient's
daily oral hygiene maintenance. (4) Pregnancy or lactation. (5) Lack of
compliance.

A literature review provided insufficient data to compare with the
current study. Therefore, the sample size was calculated by the results
of the author's previous research results, the percentage plaque area
coverage of which were (58.7 + 20.4)% and (43.0 + 13.1)%, and the
required sample size of each group was 19 cases through the calcula-
tion of PASS11 software (a = 0.05, power = 0.80). Finally, this study
adopted 20 cases (20 half prostheses) in each group.

2.2 | Treatment process

The operation was performed under local anesthesia using aseptic
techniques. During the operation, a full-thickness flap was raised at
the ridge crest and the sharp alveolar crests were removed to flatten
the alveolar ridge and obtain a favorable vertical distance. For each
edentulous jaw, four to six implants (Nobel Active, Nobel Biocare,
Gothenburg, Sweden; Camlog, Basel, Switzerland) were inserted
according to the preoperative plan and the manufacturer's standard
guidelines. The two posterior implants were tilted distally approxi-
mately 45° relative to the occlusal plane to avoid the maxillary sinus
and inferior alveolar nerve. All implants were placed under a final
insertion torque >35 N-cm to ensure sufficient primary stability for
immediate function. After implant insertion, straight or angulated
abutments were applied to the upright or tilted implants to achieve a
passive fit for the prosthesis.?8??

After the surgery, the immediate prostheses should be implanted
by the same prosthodontist within 6 h. Open-tray multiunit impres-
sion transfer copings (Nobel Biocare, Gothenburg, Sweden; Camlog,
Basel, Switzerland) were fastened to the abutments with screws and
connected with self-curing composite resin materials (DMG, Ham-
burg, Germany). The pick-up technique was used to take impressions
with silicone elastomeric material. Vertical dimensions were recorded
and bite registrations were taken after removing the impression trans-
fer copings. Implant-supported immediate prostheses (10-12 teeth)
constructed from acrylic resin (Cold-Curing Acrylics, Vertex-Dental,
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FIGURE 1

flow diagram.
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Soesterberg, Netherlands) with titanium cylinders were manufactured
at the dental laboratory. The fitting surface of the pontic was slightly
convex shape towards the alveolar ridge, with cleaning gaps reserved
on both sides of the abutment to facilitate cleaning. Using the midline
as the boundary, the left and the right sides of the prosthesis were
randomly assigned to the test and control groups by coin toss, respec-
tively. If the coin faced up, the left side of the prosthesis was con-
structed using a pontic and mucosa contact type design (the control
group), and the right side of the prosthesis was constructed using a
pontic and mucosa noncontact type design (the test group), with a
2 mm gap between the fitting surface of the bridge and the alveolar
mucosa (Figure 2). And vice versa.

After immediate restoration, patients were instructed in aspects
of oral hygiene instructions. The patients were instructed to main-
tain a soft food diet for the first 3 months postrestoration. All
patients were scheduled for follow-up examinations at 2 weeks,
3 months, and 6 months after immediate restoration. The final pros-
thesis was typically fabricated at 6 months postsurgery and immedi-

ate restoration.3%3!

2.3 | Follow-up and measures
For participants with full-arch implant-supported fixed prostheses, the
immediate prostheses were removed during the follow-up at

6 months post-surgery when impressions were obtained for the

FIGURE 2 Design of the immediate prostheses.

construction of the definitive prostheses. After confirming that the
prosthetic and abutment screws were not loose, the oral mucosa and
abutments, as well as the debris and calculus on the fitting surface of
the prostheses were photographed using a digital camera (Canon
DS126321, Canon Incorporated, Tokyo, Japan; Figure 3).

With the midline as the boundary, the debris and calculus on the
fitting surface of the prosthesis and oral mucosa were evaluated using
the clinical photos. An evaluation indicator, the debris index, was used
to quantitatively describe the amount of debris in the edentulous

alveolar mucosa and the fitting surface of the prostheses. It was
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modified from the simplified debris index (DI-S) proposed by Greene
and Vermillion.®? The debris index was classified as follows: 0 = no
debris or coloring; 1 = scattered plaques on the fitting surface of the
prostheses or alveolar mucosa (around the abutment); 2 = thin
(<1 mm) continuous bands of plague on the fitting surface of the pros-
theses or alveolar mucosa (around the abutment); 3 = debris coverage
<1/3 of the total area; 4 = debris coverage 1/3-2/3 of the total area;
and 5 = debris coverage >2/3 of the total area.

After removing the prostheses, the fitting surface were rinsed
with tap water for 60 s before being stained with a plaque-disclosing
agent (methylene blue). The prostheses were then rinsed again with
running water for 60 s and fixed in the same container using ultralight
clay. The prostheses were then photographed at a fixed distance
under conditions that were identical to those used to obtain the previ-

ous set of images.>2632

Image processing software (PowerPoint 2019, Microsoft, Red-
mond, WA, USA) was used to delete the background of the photo

FIGURE 3 Debris on the fitting surface of the prosthesis.

(A)E (B)

(©) (D)

after plaque staining, and only the fitting surface of the prosthesis
was retained (Figure 4A,B). Using the midline as the boundary, the fit-
ting surface was divided into left and right sides before the photo was
converted to a monochromatic binary image through Image J 1.52 V
software (National Institutes of Health, Bethesda, MD, USA;
Figure 4C). By adjusting the threshold value, the stained and
unstained parts of the plaque appeared black and white, respectively
(Figure 4D). The plaque coverage as percentage of the total area of
the fitting surface of the prostheses was calculated using these
images.

Patient satisfaction with the implant and its function were sur-
veyed by using a questionnaire (seven questions) covering the subjec-
tive opinion and overall satisfaction of edentulous patients regarding
chewing, comfort, aesthetics, convenience, cleanliness, speech. For
each question, patient satisfaction was classified as follows: none,

slight, medium, high, and very high.

2.4 | Statistical analysis

Statistical analysis was carried out via software SPSS 25.0 for Win-
dows (IBM Corporation, Chicago, IL, USA). Descriptive statistics were
calculated by determining mean values + standard deviation (SD).
Clinical data were analyzed by paired-samples t-test, and p < 0.05 was
set as the threshold for statistical significance.

3 | RESULTS

All 19 patients (20 immediate prostheses, 40 half prostheses) who
received full-arch implant-supported fixed prostheses in this study
completed the follow-up. Among them, 11 were males and 8 were

females, with an average age of 63.4* 11.3 years (range 43-

FIGURE 4 Evaluation
process of plaque accumulation
on the fitting surface of the
prostheses. (A) The original
photograph; (B) The image after
deleting the background; (C)
Dividing the image into left and
right parts; (D) Converting the
image to a monochromatic binary
image, and calculating the
percentage of plaque area.
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79 years). A total of 20 prostheses (7 maxillary and 13 mandibular)
were included in the study.

The 6-month survival rate of all implants was 100%. All 20 imme-
diate prostheses were in good condition and functioned normally,
with no loosening or mechanical complications during the follow-up
period. For the 20 prostheses, the debris indexes of the fitting surface
and the alveolar mucosa were 2.96 + 0.82 and 1.38 + 0.64, respec-
tively. And the mean plague coverage as a percentage of the total fit-
ting surface were (38.1 + 17.2)%.

The debris index of the fitting surface of the control group
(3.15 £ 0.90) was higher than that of the test group (2.77 + 0.73),
although the difference did not reach the level of statistical signifi-
cance (p > 0.05; Table 1). The percentage plaque area coverage of
the fitting surface in the control group was significantly higher than
that in the test group ([43.7 £ 15.3]% vs. [31.5 + 15.8]%; p < 0.001;
Table 2). There was no significant difference in the debris index of
the alveolar mucosa between the test and the control groups
(p > 0.05; Table 3).

Comparisons of the maxillary and mandibular prostheses showed
that the percentage plaque coverage was significantly lower in the

test group than that in the control group (p < 0.05; Table 4). However,

TABLE 1 The debris index on the

there was no significant difference in debris index (both on the fitting
surface and alveolar mucosa) between the two groups.

All patients completed the 7-item questionnaire on patient satis-
faction and hygiene maintenance of their prostheses. The results of
the questionnaire are shown in Table 5. All of the patients reported
high or very high satisfaction with the prostheses in chewing, comfort,
convenience and the overall aspects. However, more than half of the
patients (57.9%) did not report high or very high satisfaction with
cleanliness. Meanwhile, three patients (15.8%) thought that the satis-

faction with speech was not high after wearing the prostheses.

4 | DISCUSSION

The present study compared the cleanliness of the fitting surface of
the immediate prostheses with the two different pontic designs. The
null hypothesis could be rejected only for the percentage plaque area
coverage of the fitting surface.

In this study, the author used the method of plaque staining
described in previous studies to calculate the percentage of plaque

coverage on the fitting surface.®>?%3® However, the author further

o Debris index
fitting surface of prostheses. Group Number of cases (mean £ SD) t p
Test 20 2.68 +0.70 -2.371 0.07
Control 20 3.06 £ 0.85
Abbreviation: SD, standard deviation.
TABLE 2 The percentage plague P ee——
area covering the fitting surface of the the fitting surface of the
prostheses. Group Number of cases prostheses (%; mean + SD) t p
Test 20 31.5+158 —-8.199 <0.001
Control 20 437 £+ 153
Abbreviation: SD, standard deviation.
TABLE 3  The debris index on the Group Number of cases Debris index (mean * SD) t p
alveolar mucosa.
Test 20 1.19 £ 0.40 -2.087 0.054
Control 20 1.56 £ 0.73
Abbreviation: SD, standard deviation.
TABLE 4’ The [?et:centage plaque Pl e Eaverli e
area covering the fitting surface of the T TR o e
prostheses. Number prostheses (%;
Group of cases mean + SD) t p
Maxillary Test 7 345+ 184 -3.836 0.012
Control 7 48.0 + 18.5
Mandible Test 13 29.8 + 14.9 —8.058 <0.001
Control 13 414 +13.7

Abbreviation: SD, standard deviation.
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Questions None Slight Medium High
Q1 (chewing) 0/19 0/19 0/19

Q2 (comfort) 0/19 0/19 0/19

Q3 (aesthetics) 0/19 0/19 1/19 (5.3%)

Q4 (convenience) 0/19 0/19 0/19

Q5 (cleanliness) 0/19 0/19 11/19 (57.9%)

Q6 (speech) 0/19 1/19 (5.3%)  2/19 (10.5%)

Q7 (overall) 0/19 0/19 0/19

standardized this approach by using ultra-light clay to hold the resto-
ration in the same container and taking all the photographs with the
same camera and parameters, thus reducing system error and provid-
ing more accurate and reliable results. Although there are many 3D
evaluation methods, the application of 3D method to plaque coverage
assessment has not been reported.

Peri-implant accessibility (ease of cleaning) has been reported to
be associated with peri-implantitis.'* It has also been reported that
placing small notches on specific sites in a full-arch implant-supported
fixed prosthesis so that patients can see the sites requiring cleaning
contributes to plaque control and long-term peri-implant health.'?
However, the author's previous study showed more plague accumula-
tion at these specific sites than other parts of the fitting surface,
which was contrary to the original intention of the notching sites.®*
Such plaque accumulation may be related to the gap height between
the fitting surface and the mucosa, with a narrow gap limiting access
for oral hygiene. In this prospective study, the author conducted a
split-mouth randomized controlled trial of plaque accumulation on the
fitting surface of full-arch implant-supported fixed prostheses with
contact or noncontact pontics incorporating a 2-mm gap between the
fitting surface and the mucosa. It has been found that the percentage
plague coverage on the fitting surface of the test group (pontic and
mucosa noncontact type) was lower than that of the control group
(pontic and mucosa contact type), and the same was true for the max-
illary and mandible prostheses. These findings provide evidence that
the noncontact type design is conducive to self-cleaning, and reducing
plague accumulation on the fitting surface. This effect is similar to that
achieved with the “sanitary bridge” design in traditional fixed bridge,
and indicate that the noncontact design could improve the cleanliness
of the prosthesis. However, the effectiveness of this design when
applied to the definitive prostheses and its long-term effects remain
to be clarified.

The pontic and mucosa noncontact design of full-arch implant-
supported fixed prostheses has been reported to cause speech and
aesthetic problems.? However, other studies have shown that
patients using this type of prostheses can learn to reduce air leakage
by increasing lip pressure to mitigate speech problems. 272> And yet,
the issue of patient satisfaction has not yet been systematically inves-
tigated. In this prospective study, the survey of patient satisfaction
revealed that three patients (all maxilla) had problems with speech,
mainly manifested as air leakage. In combination with clinical visual

observation, the survey also showed that the noncontact full-arch

2/19 (10.5%)
5/19 (26.3%)
2/19 (10.5%)
4/19 (21.1%)
5/19 (26.3%)
10 /19 (52.6%)
7/19 (36.8%)

TABLE 5 The results of the patient

Very high
e satisfaction.

17/19 (89.5%)
14/19 (73.7%)
16/19 (84.2%)
15/19 (78.9%)
3/19 (15.8%)

6/19 (31.6%)

12/19 (63.2%)

implant-supported fixed prostheses had little effect on aesthetics,
which may be due to the fact that these patients usually require
osteotomy during the operation, resulting in a bone height that is
lower than the smile line. Thus, this study indicates that the pontic
and mucosa noncontact type of full-arch implant-supported fixed
prostheses is conducive to maintain oral hygiene without significant
increase in the risk of speech and aesthetic problems. However, for
patients with edentulous maxilla, careful consideration should be
given to using this design in case of speech problems. In addition,
more than half of the patients (57.9%) thought that they could not
achieve satisfactory results in terms of cleaning, which is also the main
problem that this study aims to solve.

This study conducted a split-mouth pilot study on the design of
immediate prostheses, using a noncontact pontic design to explore
whether it can reduce plaque accumulation and improve cleanliness.
However, the following limitations of this study should be noted. This
study investigated only temporary prostheses and did not include
definitive prostheses, resulting in a limited observation time. The
majority of study samples were mandible and conclusions may not
be fully applicable to maxilla. Different denture materials may also
have an effect on plaque accumulation.®¢ In this study, only acrylic
resin was used, and other materials, such as titanium and zirconia,
were not compared. Pronunciation tests were not conducted in
this study, which may lead to inaccurate evaluation of patients'
speech function. Other factors such as the degree of polishing may
also have an impact on oral hygiene. Further studies with a larger
sample size, longer observation time, and more comprehensive
evaluation of factors related to the use of full-arch implant-
supported fixed prostheses are required to improve outcomes and
provide detailed evidence on this topic. The influence of different
denture materials also needs to be considered in the future. Pro-
nunciation also needs to be evaluated in more accurate methods,
such as involving a speech therapist, rather than just through

questionnaires.

5 | CONCLUSIONS

Within the limitations of this clinical study, it may be concluded that
the pontic and mucosa noncontact design reduces the accumulation
of plague on the prosthesis fitting surface, which might improve the

oral hygiene of patients. However, the majority of study samples
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were mandible and conclusions may not be fully applicable to max-
illa. The effect of this design on pronunciation also needs further

study.

AUTHOR CONTRIBUTIONS

Zhenjiang Gong: Investigation, statistics, data collection, data analysis,
data interpretation, drafting article. Ye Lin: Concept, critical revision
of article, approval of article. Ping Di: Concept, design, resources, criti-

cal revision of article, approval of article.

ACKNOWLEDGEMENTS AND DISCLOSURE

The authors thank Capital Health Research and Development Spe-
cial Project (grant number 2018-2-4102) and the National Program
for Multidisciplinary Cooperative Treatment on Major Diseases
(grant number PKUSSNMP-201908) for their support. The authors
thank Mr. Qiang Hao, the dental technician from the Department of
Oral Implantology at Peking University School and Hospital of Sto-
matology in Beijing for his lab work. The authors thank Mrs. Di Xu
and Yachun He from the Department of Oral Implantology at Peking
University School and Hospital of Stomatology in Beijing for coordi-
nation and assistance during the study. The authors do not have any
financial interest in the companies whose materials are included in

this article.

FUNDING INFORMATION

This study was supported by the Capital Health Research and Devel-
opment Special Project (grant number 2018-2-4102) and the National
Program for Multidisciplinary Cooperative Treatment on Major Dis-
eases (grant number PKUSSNMP-201908).

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Zhenjiang Gong "= https://orcid.org/0000-0002-4533-865X

REFERENCES

1. Lindhe J, Meyle J, Group D of European Workshop on Periodontol-
ogy. Peri-implant diseases: consensus report of the sixth European
workshop on periodontology. J Clin Periodontol. 2008;35(8 Suppl):
282-285.

2. Lang NP, Berglundh T, Working Group 4 of Seventh European Work-
shop on Periodontology. Periimplant diseases: where are we now? -
consensus of the seventh European workshop on periodontology.
J Clin Periodontol. 2011;38(Suppl 11):178-181.

3. Abi Nader S, Eimar H, Momani M, Shang K, Daniel NG, Tamimi F. Pla-
que accumulation beneath maxillary all-on-4™ implant-supported
prostheses. Clin Implant Dent Relat Res. 2015;17(5):932-937.

4. Armitage GC, Xenoudi P. Post-treatment supportive care for the nat-
ural dentition and dental implants. Periodontol 2000. 2016;71(1):
164-184.

5. Derks J, Schaller D, Hakansson J, Wennstrom JL, Tomasi C,
Berglundh T. Effectiveness of implant therapy analyzed in a Swedish
population: prevalence of peri-implantitis. J Dent Res. 2016;95(1):
43-49.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Derks J, Tomasi C. Peri-implant health and disease. A systematic
review of current epidemiology. J Clin Periodontol. 2015;42(Suppl 16):
S$158-S171.

Lee CT, Huang YW, Zhu L, Weltman R. Prevalences of peri-implantitis
and peri-implant mucositis: systematic review and meta-analysis.
J Dent. 2017;62:1-12.

Koldsland OC, Scheie AA, Aass AM. Prevalence of peri-implantitis
related to severity of the disease with different degrees of bone loss.
J Periodontol. 2010;81(2):231-238.

Marrone A, Lasserre J, Bercy P, Brecx MC. Prevalence and risk factors
for peri-implant disease in Belgian adults. Clin Oral Implants Res. 2013;
24(8):934-940.

Renvert S, Polyzois I. Risk indicators for peri-implant mucositis: a sys-
tematic literature review. J Clin Periodontol. 2015;42(Suppl 16):5172-
5186.

Renvert S, Quirynen M. Risk indicators for peri-implantitis. A narra-
tive review. Clin Oral Implants Res. 2015;26(Suppl 11):15-44.
Heitz-Mayfield LJ. Peri-implant diseases: diagnosis and risk indicators.
J Clin Periodontol. 2008;35(8 Suppl):292-304.

Wada M, Mameno T, Onodera Y, Matsuda H, Daimon K, lkebe K.
Prevalence of peri-implant disease and risk indicators in a Japanese
population with at least 3 years in function-a multicentre retrospec-
tive study. Clin Oral Implants Res. 2019;30(2):111-120.

Serino G, Strom C. Peri-implantitis in partially edentulous patients:
association with inadequate plaque control. Clin Oral Implants Res.
2009;20(2):169-174.

Schou S, Holmstrup P, Hjgrting-Hansen E, Lang NP. Plague-induced
marginal tissue reactions of osseointegrated oral implants: a review of
the literature. Clin Oral Implants Res. 1992;3(4):149-161.

Pontoriero R, Tonelli MP, Carnevale G, Mombelli A, Nyman SR,
Lang NP. Experimentally induced peri-implant mucositis. A clinical
study in humans. Clin Oral Implants Res. 1994;5(4):254-259.
Vandekerckhove B, Quirynen M, Warren PR, Strate J, van
Steenberghe D. The safety and efficacy of a powered toothbrush on
soft tissues in patients with implant-supported fixed prostheses. Clin
Oral Investig. 2004,8(4):206-210.

Tawse-Smith A, Duncan WJ, Payne AG, et al. Relative effectiveness
of powered and manual toothbrushes in elderly patients with
implant-supported mandibular overdentures. J Clin Periodontol. 2002;
29(4):275-280.

Murgueitio R, Dussan J, Rios H, Avila-Ortiz G. Visual labels to facili-
tate hygiene around implant-supported complete fixed dental pros-
theses. J Prosthet Dent. 2014;112(6):1588-1590.

Thevissen E, De Bruyn H, Koole S. The provision of oral hygiene
instructions and patient motivation in a dental care system without
dental hygienists. Int J Dent Hyg. 2017;15(4):261-268.

Setti P, Pesce P, Dellepiane E, Bagnasco F, Zunino P, Menini M.
Angled implant brush for hygienic maintenance of full-arch fixed-
implant rehabilitations: a pilot study. J Periodontal Implant Sci. 2020;
50(5):340-354.

Corbella S, Del Fabbro M, Taschieri S, et al. Clinical evaluation of an
implant maintenance protocol for the prevention of peri-implant dis-
eases in patients treated with immediately loaded full-arch rehabilita-
tions. Int J Dent Hyg. 2011;9(3):216-222.

Menini M, Setti P, Dellepiane E, Zunino P, Pera P, Pesce P. Compari-
son of biofilm removal using glycine air polishing versus sodium bicar-
bonate air polishing or hand instrumentation on full-arch fixed
implant rehabilitations: a split-mouth study. Quintessence Int. 2019;
50(9):722-730.

Bidra AS, Daubert DM, Garcia LT, et al. A systematic review of recall
regimen and maintenance regimen of patients with dental restora-
tions. Part 2: implant-borne restorations. J Prosthodont. 2016;25-
(Suppl 1):516-531.

Grusovin MG, Coulthard P, Worthington HV, George P, Esposito M.
Interventions for replacing missing teeth: maintaining and recovering

85U80|7 SUOWWIOD 3A 810 (o (dde aLp Aq pausenob afe sejone VO ‘@sn JO Sa|nJ Joj A%eiq)TauljuO A3|IA UO (SUORIPUOO-pUe-SLLRI/LID A8 1M A1 BUIUO//:SANY) SUORIPUOD pue swie | 8y} 88s *[£202/2T/Sz] uo AriqiTaulluo Aeim ‘YieeH AseAlun Buped Aq Z90ET PRITTTT 0T/I0p/woo A8 AReiq1jputjuoy/Sdny woly papeojumod ‘2 ‘€202 ‘0¥Z880.LT


https://orcid.org/0000-0002-4533-865X
https://orcid.org/0000-0002-4533-865X

% | WILEY

26.
27.
28.
29.

30.

31.

32.

GONG ET AL.

soft tissue health around dental implants. Cochrane Database Syst
Rev. 2008;2008(1):CD003069.

Maeda T, Mukaibo T, Masaki C, et al. Efficacy of electric-powered
cleaning instruments in edentulous patients with implant-supported
full-arch fixed prostheses: a crossover design. Int J Implant Dent.
2019;5(1):7.

Jemt T. Failures and complications in 391 consecutively inserted fixed
prostheses supported by Branemark implants in edentulous jaws: a
study of treatment from the time of prosthesis placement to the first
annual checkup. Int J Oral Maxillofac Implants. 1991;6(3):270-276.
Malé P, de Aratjo NM, Ferro A, Botto J. The all-on-4 treatment con-
cept for the rehabilitation of the completely edentulous mandible: a
longitudinal study with 10 to 18 years of follow-up. Clin Implant Dent
Relat Res. 2019;21(4):565-577.

Malé P, de Aradjo NM, Lopes A, et al. The all-on-4 concept for full-
arch rehabilitation of the edentulous maxillae: a longitudinal study
with 5-13 years of follow-up. Clin Implant Dent Relat Res. 2019;21(4):
538-549.

Di P, Lin Y, Li JH, et al. The all-on-four implant therapy protocol in
the management of edentulous Chinese patients. Int J Prosthodont.
2013;26(6):509-516.

Li S, Di P, Zhang Y, Lin Y. Immediate implant and rehabilitation based
on all-on-4 concept in patients with generalized aggressive periodon-
titis: a medium-term prospective study. Clin Implant Dent Relat Res.
2017;19(3):559-571.

Greene JC, Vermillion JR. The simplified oral hygiene index. J Am Dent
Assoc. 1964,68:7-13.

33.

34.

35.

36.

Qu Z, Ma L, Zhang X, et al. Plaque accumulation beneath maxillary
full-arch implant-supported fixed prostheses. J Prev Treat Stomatol
Dis. 2017;25:305-310.

Gong ZJ, Lin Y, Xu TS, Xu D, di P. Plague accumulation at the fitting
surface and cleaning status in patients with full-arch implant-
supported fixed prostheses: a cross sectional study. Zhonghua Kou
Qiang Yi Xue Za Zhi. 2021;56(11):1074-1079.

Worthington P, Bolender CL, Taylor TD. The Swedish system of
osseointegrated implants: problems and complications encountered
during a 4-year trial period. Int J Oral Maxillofac Implants. 1987;2(2):
77-84.

Kanao M, Nakamoto T, Kajiwara N, Kondo Y, Masaki C, Hosokawa R.
Comparison of plague accumulation and soft-tissue blood flow with
the use of full-arch implant-supported fixed prostheses with mucosal
surfaces of different materials: a randomized clinical study. Clin Oral
Implants Res. 2013;24(10):1137-1143.

How to cite this article: Gong Z, Lin Y, Di P. Plaque
accumulation on the fitting surface of full-arch implant-
supported fixed prostheses with contact or noncontact
pontics: A split mouth randomized controlled trial. J Esthet
Restor Dent. 2023;35(7):1077-1084. doi:10.1111/jerd.13062

85U80|7 SUOWWIOD 3A 810 (o (dde aLp Aq pausenob afe sejone VO ‘@sn JO Sa|nJ Joj A%eiq)TauljuO A3|IA UO (SUORIPUOO-pUe-SLLRI/LID A8 1M A1 BUIUO//:SANY) SUORIPUOD pue swie | 8y} 88s *[£202/2T/Sz] uo AriqiTaulluo Aeim ‘YieeH AseAlun Buped Aq Z90ET PRITTTT 0T/I0p/woo A8 AReiq1jputjuoy/Sdny woly papeojumod ‘2 ‘€202 ‘0¥Z880.LT


info:doi/10.1111/jerd.13062

	Plaque accumulation on the fitting surface of full-arch implant-supported fixed prostheses with contact or noncontact ponti...
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Participants
	2.2  Treatment process
	2.3  Follow-up and measures
	2.4  Statistical analysis

	3  RESULTS
	4  DISCUSSION
	5  CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS AND DISCLOSURE
	FUNDING INFORMATION
	DATA AVAILABILITY STATEMENT

	REFERENCES


