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Abstract

Background. The success of implant therapy depends on the proper evaluation of soft and hard tissues
around implants, and the careful selection of biomaterials to manage the associated defects. To attain
healthy peri-implant tissues, knowledge about evaluating and managing soft and hard tissues around
dental implants is essential.

Objectives. The aim of the present study was to assess the knowledge, awareness and attitudes regarding
soft and hard tissue considerations for single implant sites among the registered dental implant practitio-
ners.

Material and methods. The current survey was carried out among dental implant practitioners regis-
tered with the Indian Dental Association (IDA). A total of 49 specialists practicing implant dentistry for at
least 1 year were included in the study. The survey was conducted using a census approach. A validated
questionnaire was circulated digitally among the participants, with 3 rounds of follow-up. To fill in the
questionnaire, the participants’ consent was required.

Results. The study involved 14 general practitioners (GPs), 7 periodontists, 10 oral and maxillofacial
surgeons (OMFSs), 13 prosthodontists, and 5 certified implantologists. The majority of the participants
(93.9%) felt that the soft tissue biotype would influence the treatment outcome (p < 0.05). Most of them
(91.8%) evaluated the width of hard tissue at the implant site before surgery (p > 0.05), but only 77.6%
of the population evaluated the bone width while considering the future prosthesis (p > 0.05). Although all
participants placed implants, only 46.9% performed soft tissue augmentation by themselves (p < 0.001),
whereas in the case of hard tissue augmentation, the percentage was 65.3% (p < 0.001).

Conclusions. The study identified various knowledge gaps among different practitioners with different
educational background. The educational background seemed to have played a significant role in their at-
titude toward the evaluation and management of soft and hard tissues around dental implants.
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Introduction

Dental implants have become a predictable alternative
for the replacement of missing natural teeth.! In the early
1980s, implants were mainly placed and managed by oral
surgeons and periodontists, but today, implant dentistry
is considered an interdisciplinary branch that requires
sound knowledge of both surgical and prosthetic aspects.?
However, various organizations and research institutes
have introduced certified programs for general practicing
dentists willing to start their careers in implant dentistry
over some time. With the introduction of such programs,
implant placement is practiced by various dental practi-
tioners, including prosthodontists, certified implantolo-
gists and general practitioners (GPs).

The success of implants, placed with the use of vari-
ous protocols, has increased, with predictable techniques
and a better understanding of soft and hard tissue biol-
ogy around implants.3 However, the number of complica-
tions has also increased significantly with the increasing
number of implants being placed. Therefore, determin-
ing implant success has changed significantly from earlier
concepts, which focused only on peri-implant tissues,*
to the latest approaches, which include patient-related
outcomes, such as esthetics.>® As such, there have been
many factors discussed in the literature that can affect
peri-implant health and long-term clinical outcomes.’
They include the type of implant—abutment connection,®
the type of retention (cemented or screw-retained),” soft
tissue considerations, such as the tissue biotype, the width
of keratinized gingiva (WKG),!° and hard tissue consider-
ations, such as the buccal bone thickness and/or the width
of the available bone.!!

The majority of those factors are directly related to the
proper evaluation of soft and hard tissues around im-
plants, and the careful selection of biomaterials to manage
deficiencies. The challenge lies in successfully manipulat-
ing soft and hard tissues around the implant for positive
long-term results. To achieve optimal clinical and sub-
clinical peri-implant health,'>!? it is indispensable to have
knowledge about the evaluation of soft and hard tissues
around dental implants. However, studies assessing such
knowledge in implant practitioners are scant. Hence, the
present study evaluated the knowledge, awareness and
opinions of the registered dental practitioners regarding
soft and hard tissue considerations around single dental
implant sites based on the available evidence.

Material and methods

The present study was a questionnaire-based cross-
sectional survey carried out among implant practitioners
registered with the Indian Dental Association Dakshina
Kannada (IDA-DK). Implant practitioner data was col-
lected from the IDA-DK branch. After obtaining the

approval of the institutional ethics committee (Ref. No.

ETHICS/ABSMIDS/135/2021), an online questionnaire

was sent to the dental practitioners between August and

October 2021.

The survey was carried out anonymously, using a cen-
sus approach, wherein all willing participants were in-
cluded, and those unwilling were excluded. The selec-
tion criterion was dental practitioners with at least 1 year
of practice in implant dentistry. Data from a total of 106
practitioners was collected, out of which 58 were iden-
tified as implant dentistry practitioners. Seven of the 58
were not interested in participating, 1 acted as an expert
for survey validation and 1 was a part of the study (S.B.S.),
leaving 49 respondents.

A self-administered questionnaire was sent to the par-
ticipants digitally, with three rounds of follow-up. The
purpose of the study was explained in detail, and confi-
dentiality regarding their participation was assured.

The objective of the study was to:

— assess the knowledge regarding soft and hard tissue
evaluation at single implant sites;

— assess the awareness regarding soft and hard tissue aug-
mentation techniques at single implant sites;

— understand the clinicians’ attitudes regarding the selec-
tion of soft and hard tissue augmentation techniques at
single implant sites.

The questionnaire was written in English for easy per-
ception and response, and contained precise questions on
the topic. However, no question on the source of the par-
ticipants’ knowledge was covered.

The questionnaire was divided into 3 sections: general
information; soft tissue considerations; and hard tissue
considerations.

Statistical analysis

All data was obtained from Google Forms, entered into
a Microsoft Excel file, verified, validated, and then ana-
lyzed using IBM SPSS Statistics for Windows, v. 23 (IBM
Corp., Armonk, USA). The hypothesis was tested using
qualitative variables represented by percentages and with
the y* test. A p-value <0.05 was considered statistically
significant when the data was analyzed at the 95% confi-
dence interval (CI) level.

Results

A total of 49 participants were involved in the study:
14 GPs; 7 periodontists; 10 oral and maxillofacial sur-
geons (OMFSs); 13 prosthodontists; and 5 certified im-
plantologists (Table 1). The study results indicate that
63.3% of the participants had fewer than 5 years of ex-
perience, and 10.2% had more than 15 years of experi-
ence in implant dentistry. However, there was no sta-
tistical significance between the groups. Most of the
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Table 1. Questionnaire data — general information

Types of practitioners

Variable GPs periodontists prosthodontists|. certlfled.
implantologists
n=14 n=7 n=13
n=5
1-5 10(71.4) 3(429) 6 (60.0) 9(69.2) 3(60.0) 31(63.3)
Experience inimplant 6-10 2(143) 1(14.3) 1(100) 2(15.4) 1(200) 7 (14.3)
dentistry >0.05
[years] 10-15 0(0.0) 2(28.6) 1(10.0) 2(154) 1(20.0) 6(12.2)
>15 2(14.3) 1(14.3) 2(20.0) 0(0.0) 0(0.0) 5(10.2)
private 10(71.4) 5(71.4) 8(80.0) 10 (76.9) 3(60.0) 36 (73.5)
Sector of work public 1(7.1) 0(0.0) 0(0.0) 1(7.7) 0(0.0) 2(4.0) >0.05
both 3(214) 2(28.6) 2(20.0) 2(154) 2 (40.0) 11 (22.4)
Affiliation with an yes 6(42.9) 4(57.1) 7 (70.0) 6 (46.2) 3(60.0) 26 (53.1)
educational institution, i.e., >0.05
research or training no 8(57.1) 3(429) 3(30.0) 7(53.8) 2 (40.0) 23 (46.9)
Did you attended a CPD/ yes 7 (50.0) 6 (85.7) 9 (90.0) 11 (84.6) 5(1000) 38(77.6)
CDE course pertaining to >0.05
implants in the last 2 years no 7(50.0) 1(14.3) 1(10.0) 2(154) 0(0.0) 11(224)
With respect to the cost- implant 10 (71.4) 5(71.4) 9(90.0) 8(61.5) 5(100.0) 37 (75.5)
benefit ratio, which mode >0.05
of treatment do you advice? FPD 4(28.6) 2(28.6) 1(10.0) 5(385) 0(0.0) 12 (24.5)
quality and quantity
of the available bone 6(42.9) 6 (85.7) 5(50.0) 8(61.5) 4(80.0) 29 (59.2)
pat'e”tism eclz:‘t’g;“at“/ 30214) 0(0.0) 4(40.0) 2(154) 1200)  10(204)
Factors influencing implant o 5005
selection ease of prosthetic '
rehabilitation 1(7.1) 1(14.3) 1(10.0) 2(154) 0(0.0) 5(10.2)
micro-design 3(214) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 3(6.1)
availability and support 1(7.1) 0(0.0) 0(0.0) 1(7.7) 0(0.0) 2(4.1)
platform-switched 6(42.9) 7(100.0) 6 (60.0) 10 (76.9) 4(80.0) 33(67.3)
Type of implant system >0.05
platform-matched 8(57.1) 0(0.0) 4 (40.0) 3(23.1) 1(20.0) 16 (32.7)
available soft tissue 0(0.0) 1(14.3) 1(16.7) 0(0.0) 0(0.0) 2(6.1)
available hard tissue 1(16.7) 1(14.3) 2(333) 2(20.0) 3(75.0) 9(27.3)
available soft and hard tissues 1 (16.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(3.0)
Which factors influence  2/21a01e soft and hard tissues, 5 o) 000 000 1(100) 000 160
o - and esthetics
your decision of choosing O
platform-switched available soft tissue and esthetics 0 (0.0) 0(0.0) 0(0.0) 1(10.0) 0(0.0) 1(33) ’
implants?
RIS function and esthetics 0(00) 0(00) 0(00) 1(100) 0(00) 133)
function 1(16.7) 2 (28.6) 1(16.7) 1(10.0) 0 (0.0) 5(15.2)
esthetics 2(333) 1(14.3) 1(16.7) 1(10.0) 0(0.0) 5(15.2)
all 1(16.7) 2 (28.6) 1(16.7) 3(30.0) 1(25.0) 8(24.2)
available hard tissue 3(37.5) 0(0.0) 0(0.0) 1(333) 0(0.0) 4(25.0)
available hard tissue and function 0 (0.0) 0 (0.0) 1(25.0) 0(0.0) 0(0.0) 1(6.3)
. . available soft and hard tissues 0 (0.0) 0(0.0) 1(25.0) 0(0.0) 0(0.0) 1(6.3)
Which factors influence
your decision of choosing  available hard tissue, function
platform-matched and esthetics 1(12.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(6.3) >0.05
implants? ) )
function and esthetics 1(12.5) 0(0.0) 0(0.0) 1(33.3) 0(0.0) 2(12.5)
function 1(12.5) 0(0.0) 1(25.0) 1(333) 0(0.0) 3(18.8)
all 2(25.0) 0(0.0) 1(25.0) 0(0.0) 1(100.0) 4(25.0)

Data presented as number (percentage) (n (%)). GP — general practitioner; OMFS — oral and maxillofacial surgeon; CPD - continuing professional
development; CDE - continuing dental education; FPD - fixed partial denture.
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study population had a private practice (73.5%), while
22.4% worked in private and public sectors. More than
half of the participants (53.1%) had undertaken research
or training, while 77.6% had attended continuing pro-
fessional development (CPD)/continuing dental educa-
tion (CDE) courses on implants in the last 2 years. None
of the certified implantologists had attended any CPD/
CDE courses. In addition, 75.5% of the participants
deemed implants to be a better treatment option than
a fixed partial denture (FPD), and 38.5% of the prosth-

Table 2. Soft tissue considerations

odontists deemed FPD superior to implants. The quality
and quantity of the available bone determined implant
selection among 59.2% of the participants, followed by
the patient’s economic status or the implant cost (20.4%).
Around 67% of the participants favored the switched
platform type, while the remaining preferred a platform
matched to the type of implant placed. All periodontists
and 76.9% of the prosthodontists preferred platform-
switched implants, while 57.14% of GPs preferred plat-
form matching (Table 1).

Types of practitioners

Variable GPs periodontists [ OMFSs  |prosthodontists im cls:‘tt'(f’llid ists
n=14 n=7 n=10 n=13 P 9
n=5
Do you think that the soft yes 1410000 7(100.0) 7 (70.0) 13(100.0) 5(1000) 46 (93.9)
tissue biotype influences <005
your long-term treatment '
outcome? no 0(00) 0(00) 3(300) 0(00) 0(0.0) 3(6.1)
In which regions do you in all cases 9 (64.3) 6 (85.7) 5(71.4) 8(61.5) 3(60.0) 31(67.4)
consider the soft tissue esthetic 3(214) 1(14.3) 2(286) 4(30.8) 2 (40.0) 12 (26.1) >0.05
i 7
stegpe functional 2(143) 0(0.0) 0(0.0) 107.7) 0(0.0) 3(65)
penetration with
an endodontic file 1(7.1) 3(429) 0(0.0) 2(154) 1(20.0) 7(15.2)
color of the gingiva 2(14.3) 1(14.3) 2(28.6) 1(7.7) 0(0.0) 6(13.0)
How do you evaluate on of with b 5005
the soft tissue biotype? penetration of with a probe ’
Y at the edentulous site 5(35.7) 1(143) 3(42.9) 4(30.8) 4(80.0) 17 (37.0)
probe transparency method
on the adjacent tooth 6(42.9) 2(28.6) 2(286) 6 (46.2) 0(0.0) 16 (34.8)
Do you think that WKG yes 8(57.1) 7 (100.0) 6 (60.0) 10 (76.9) 2(40.0) 33 (67.3)
influences your long-term >0.05
treatment outcome? no 6(42.9) 0(0.0) 4 (40.0) 3(23.1) 3(60.0) 16 (32.7)
visual method 2(25.0) 0(0.0) 0(0.0) 0(0.0) 1(50.0) 3(9.1)
histochemical method
by staining 1(12.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 13.0)
by using a probe to identify
the mucogingival junction
How do }/oAu evalluatg and by measuring the 4 (50.0) 6(85.7) 6 (100.0) 10 (100.0) 1(50.0) 27 (81.8) 5005
the keratinized gingiva? . R
keratinized gingiva
visual and histochemical 0(0.0) 10143) 0(0.0) 0(0.0) 0(0.0) 130)
methods ' ’ ' ' ' '
histochemical method
and probe application 1(12.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(3.0)
What, according to you, SCTG 3(214) 7 (100.0) 4 (40.0) 6 (46.2) 1(20.0) 21(42.9)
i IS el e FGG 5357  0(00) 2(200) 4(308) 12000 12(245) >005
enhancing the soft tissue
biotype? soft tissue substitutes 6 (42.9) 0(0.0) 4 (40.0) 3(23.1) 3(60.0) 16 (32.7)
SCTG 2(14.3) 1(14.3) 5(50.0) 7 (53.9) 0(0.0) 15 (30.6)
What, according to you FGG 3(214) 5(71.4) 1(10.0) 2(15.4) 2 (40.0) 13 (26.5)
is the best material for collagen membrane 2(143) 0(0.0) 0(0.0) 1(7.7) 0(0.0) 3(6.1)  <0.05*
increasing WKG? enamel matrix derivative 0(0.0) 1(14.3) 0(0.0) 0(0.0) 0(0.0) 1(20)
soft tissue substitutes 7 (50.0) 0(0.0) 4 (40.0) 3(23.1) 3(60.0) 17 (34.7)
In case of deficiency, do yes 4(286) 7 (100.0) 8(80.0) 2(154) 204000 23 (469)
you perform the soft tissue <0001*
Z;gyrgfgtjgo” procedures . | callfora consultant 10714 0(00) 22000  11(846) 3(600)  26(53.1)

Data presented as n (%). WKG — width of keratinized gingiva; SCTG - sub-epithelial connective tissue graft; FFG — free gingival graft; * statistically significant.
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Most of the study population (93.9%) deemed the
soft tissue biotype to influence the treatment outcome
(p < 0.05), of which only 67.4% considered it in all cases.
Meanwhile, 30% of the OMFSs thought that the soft tis-
sue biotype had no influence on the treatment outcome.
The majority of the population evaluated the soft tissue
biotypes by using probe penetration at the edentulous site
(37.0%) or the probe transparency method on the adja-
cent tooth (34.8%). Most of the participants (67.3%) and
all periodontists considered WKG before implant place-
ment. The keratinized gingiva was measured from the
mucogingival junction to the gingival margin by 81.8%
of the participants, including all OMFSs and prosthodon-
tists. All periodontists and most of the OMFSs (80.0%)
performed soft tissue augmentation by themselves, while
the majority of the GPs (71.4%) and prosthodontists
(84.6%) called for consultants (p < 0.001). All periodon-
tists indicated the sub-epithelial connective tissue graft
(SCTQG) to be the best material for enhancing the soft tis-
sue biotype. The SCTG was perceived to increase WKG
the most among the participants (30.6%), followed by free
gingival graft (FGG) (26.5%) (p < 0.05) (Table 2 and Fig. 1).

Most participants (91.8%), including all periodon-
tists and OMESs, evaluated the hard tissue width at the

A Soft tissue biotype = no yes
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Fig. 1. Do you think the following parameter influences your long-term
treatment outcome?

A - soft tissue biotype; B — WKG.
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e °'° * R
80
£ 60
°
>
8 100.0 100.0
£ 92.9 923
4
2 40
60.0
20
0
GPs periodontists OMFSs prosthodontists certified
implantologists
practitioners
Bone width with regard to the future prostheses yes
B . . .
°\E 60
°
-3
s
-]
§ 923
8 40 786
714 70.0
60.0
20
0
GPs periodontists OMFSs prosthodontists certified
B implantologists
practitioners

Fig. 2. Do you evaluate the following parameter?
A - bone width; B — bone width with regard to the future prostheses.

implant site before surgery, while 77.6% of the popu-
lation evaluated the bone width while considering the
future prosthesis, most being prosthodontists. The
bone width was evaluated using cone-beam computed
tomography (CBCT) by the majority of the participants
(66.7%). Similarly, most of the practitioners (81.3%)
used CBCT to evaluate the bone length, particularly
the OMFSs (90.0%) and all prosthodontists (p < 0.05).
The facial bone thickness was evaluated before implant
placement by 83.7% of the population. Most of the
participants (65.3%) considered contour augmenta-
tion during implant placement, while 18.4% performed
it in all cases. Almost all participants (91.8%) consid-
ered augmenting the bone when the available amount
of bone was less than in the case of regular platforms,
while the remaining 8.7% chose narrow-platform or
short implants in cases of deficiency. The majority
of the participants performed hard tissue augmenta-
tion by themselves, including all periodontists and
OMEFSs (p < 0.001). Guided bone regeneration (GBR)
was performed by 62.5% of the participants, while only
6.3% were familiar with all types of hard tissue augmen-
tation techniques (Table 3 and Fig. 2).

Figure 3 presents the percentages of practitioners per-
forming soft and hard tissue augmentation by themselves.
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Table 3. Hard tissue considerations

Types of practitioners

Variable GPs periodontists | OMFSs  |prosthodontists im clzr:ttlglid ists
n=14 n=7 n=10 n=13 P 9
n=>5
Do you evaluate the yes 13(92.9) 7 (100.0) 10 (100.0) 12(92.3) 3(60.0) 45(91.8)
available width of hard ) q 5005
tissue at the implant site o, deF‘defonce the flap 1(7.1) 0(0.0) 0(0.0) 107) 2 (40.0) 482
before surgery? is reflected
CBCT evaluation 8(61.5) 4(57.1) 9(90.0) 8 (66.7) 1(333) 30 (66.7)
) clinically, by using a probe
Which method do you use e the implantiste 1(7.7) 0(0.0) 1(10.0) 0(0.0) 0(0.0) 2(44)
to evaluate the available ) i >0.05
width? by using acet])l?;eer Mapping 0(0.0) 2(286) 0(0.0) 0(00) 0(00) 2(44)
combination of the above 4(30.8) 1(14.3) 0(0.0) 4(33.3) 2 (66.7) 11 (24.4)
Do you evaluate the bone yes 11(786)  5(71.46) 7 (70.0) 12(923) 3(60.0) 38(77.6)
width while considering no, the prostheses are related >0.05
the future prostheses? "o irzplam Slacement 314 2(286) 3(30.0) 10.7) 2(400) 11(224)
Do you evaluate the yes 14 (100.0) 7 (100.0) 10 (100.0) 13 (100.0) 4 (80.0) 48 (98.0)
available length of the >0.05
bone before surgery? no 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(20.0) 1(2.0)
Which method do you use CBCT 11 (78.6) 5(71.4) 9(90.0) 13 (100.0) 1(25.0) 39(81.3)
to evaluate the available <0.05*
length? panoramic radiograph 3(214) 2(28.6) 1(10.0) 0 (0.0) 3(75.0) 9(18.8)
Do you consider the facial yes 12 (85.7) 6 (85.7) 9 (90.0) 10 (76.9) 4 (80.0) 41 (83.7)
bone thickness prior to >0.05
implant placement? no 2(14.3) 1(14.3) 1(10.0) 3(23.1) 1(20.0) 8(16.3)
) yes 8(57.1) 5(71.4) 7 (70.0) 9(69.2) 3(60.0) 32 (65.3)
Do you consider contour
augmentation for implant no 107 1(143) 1(10.0) 2(154) 0(0.0) 50102
placement (simultaneous must for all cases 2(143)  1(143) 2(10.0) 2(154) 2(40.0) 9(184)
placement and GBR)? o
not much of clinical relevance 3(214) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 3(6.1)
when the available amount
) of bone is less than in the 13(92.9) 7 (100.0) 9(90.0) 13 (100.0) 3(60.0) 45 (91.8)
When do you consider case of regular platforms
) . >0.05
augmenting hard tissue? el i .
it doesn't matter, | have other
eyt e o pletims 1(7.1) 0(0.0) 1(10.0) 0(0.0) 2 (40.0) 4(8.2)
In case of deficiency, yes 4(86)  7(1000)  10(100.0) 7(53.8) 4(800)  32(653)
do you perform the hard <0001*
tissue augmentation :
procedures by yourself? no 10(714)  0(00) 0(0.0) 6(46.2) 102000 17347
GBR 4(100.0) 4(57.1) 4 (40.0) 5(71.4) 3(75.0) 20 (62.5)
ridge split technique 0(0.0) 0(0.0) 2 (20.0) 0(0.0) 0(0.0) 2 (6.3)
Which of the following autogenous block grafts 0(0.0) 1(143) 4(40.0) 1(143) 0(0.0) 6(18.8)
techniques of ridge ) i ) 005
augmentation do you ridge expansion technique 0(0.0) 1(14.3) 0(0.0) 0(0.0) 0(0.0) 13.1) >U
perform? depends on the type of bone
deficiency 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(25.0) 1(3.1)
all 0(0.0) 1(14.3) 0(0.0) 1(14.3) 0(0.0) 2(6.3)

Data presented as n (%). GBR — guided bone regeneration; CBCT — cone-beam computed tomography; * statistically significant.

Discussion

Today, implant-supported prostheses have become
a better treatment option for replacing missing natural
teeth than FPD.! The knowledge regarding the anatomy,
evaluation and management of soft and hard tissues is
a prerequisite before implant placement, as it plays a vital
role in the long-term success of implants.'® In the current

study, the quality and quantity of the bone at the implant
site were a significant consideration for selecting the type
of implant. However, the patient’s financial capability was
also a determining factor for 20.4% of the study partici-
pants.

Implants are classified as bone-level and tissue-level.
Bone-level implants, in turn, can be classified into plat-
form-switched (internal hex or conical connections) and
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Fig. 3. In case of deficiency, do you perform augmentation by yourself?
A - soft tissue; B — hard tissue.

platform-matched based on the type of implant—abut-
ment connection.®!® A series of studies have demonstrat-
ed that platform-switched implants produce better crestal
remodeling than platform-matched implants (0.5 mm vs.
2 mm of bone loss around the crest).!”-!® The majority
of the study participants (67.3%) used platform-switched
implants, while 57.1% of the GPs preferred platform-
matched implants. Platform-switched implants have
been introduced more recently than platform-matched
implants.?° Specialists, such as periodontists and prosth-
odontists, are well aware of the benefits of platform-
switched implants, which was reflected in their selection
of the implant system based on the quality and quantity
of the available bone. The GPs lacked the knowledge
about the latest innovations, as many of them had not at-
tended any CDE programs in the last 2 years. In addition,
platform-matched implants are comparatively cheaper
than platform-switched implants, which could have influ-
enced their choice in clinical practice (Table 1).

The soft tissue biotype has a vital role in preventing
long-term peri-implant complications.!® Most partici-
pants (93.9%) deemed the soft tissue biotype to influ-
ence the long-term treatment outcome, but only 67.4%
considered it in all scenarios. Currently, various methods
are available for evaluating the soft tissue biotype, such
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as probe visibility through the sulcus,?! penetration with
an endodontic file, ultrasonography (USG), and CBCT.??
However, penetration with an endodontic file at the site
gives a better estimation of the biotype, while probe trans-
parency is also considered to give better results due to its
minimal invasiveness.? Nevertheless, in the current study,
most participants used either penetration with a probe at
the implant site or the probe transparency method on the
adjacent tooth to determine the soft tissue biotype.

The WKG has a critical role in the long-term mainte-
nance of implants, especially if the patient is not com-
pliant with oral hygiene.!? In the current study, 67.3%
of the respondents, including all periodontists, consid-
ered WKG before implant placement. There are various
methods available to measure WKG, including the visual
method, the histochemical method and using a probe to
measure the keratinized gingiva from the mucogingival
junction to the gingival margin,?* with 81.8% of the study
participants using the latter. All OMFSs and prosthodon-
tists, and the majority of the periodontists utilized this
method for evaluating the keratinized gingiva. However,
less than half of the participants (46.9%) performed soft
tissue augmentation. Periodontists and most OMESs per-
formed such procedures by themselves, while most GPs
and prosthodontists called for consultants. Generally,
tissue with a thick biotype has more connective tissue
components than epithelial components as compared to
a thinner biotype.?> Hence, connective tissue is the gold
standard in terms of biotype-switching.?6 Of all study par-
ticipants, 42.9% preferred connective tissue as a biotype-
switching material, while others preferred FGG and soft
tissue substitutes. Meanwhile, 30.6% perceived SCTG
to be the best material for increasing WKG, and 26.5%
perceived FGG to be optimal, including as many as 71.4
of the periodontists. Nevertheless, current evidence sug-
gests that autogenous grafts (SCTG and FGQ) increase
WKG,? though they have disadvantages, such as limited
availability, postoperative pain and second-site morbid-
ity. Hence, soft tissue substitutes, like xenogenic collagen
matrices and acellular dermal matrices, have been used
to replace autogenous grafts.?”” Also, pre-hydrated mem-
branes that simulate the natural environment perform
better than non-hydrated membranes.2® However, the lat-
est evidence indicates similar patient-reported outcomes
(the endpoint of soft tissue grafting) with autografts and
soft tissue substitutes.?’

The bone width and length should be appropriately as-
sessed before implant placement. Adequate bone width
should be present to place regular platform implants in
the restorative-driven position.!! In the current study,
91.8% of the participants evaluated the bone width before
implant placement, but only 77.6% evaluated it while con-
sidering the future prostheses, i.e., restoration-driven im-
plant placement, among them 92.3% of the prosthodon-
tists. The bone width and length can be evaluated using
many invasive and non-invasive methods. Though direct
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evaluation following flap opening is the gold standard, it
is not feasible to plan surgery in the prosthodontic-driv-
en implant position with the use of this method. Hence,
CBCT is a better non-invasive method for estimating the
bone width and length. Two out of 3 participants in the
study utilized CBCT to evaluate the bone width, while
4 out of 5 used CBCT to evaluate the bone length. One
striking finding in this aspect is that all of the prosthodon-
tists employed CBCT, with or without other methods.
In cases of inadequate width and length, bone narrow-
platform implants or short implants are generally used to
compensate. However, narrow-platform implants under-
perform as compared to regular-platform implants due to
the reduced bone-to-implant contact surface,®® and the
evidence regarding short implants is still debatable.?!

Another critical aspect for the long-term success of im-
plants is the thickness of the buccal bone, with data show-
ing that a minimum of 1.5-2 mm is required.!! The buccal
bone thickness of the anterior maxilla is usually less than
2 mm.*2-3% Hence, contour augmentation is generally indi-
cated in most cases with the buccal bone thickness of less
than 1.5 mm.? The facial bone thickness was evaluated by
83.7% of the study population, while contour augmentation
with simultaneous implant placement was considered by
65.3% of the participants, but only 18.4% of the practitio-
ners performed it in all cases. All periodontists and OMFSs
performed hard tissue augmentation, which is likely due to
the surgical training they seek during their postgraduate
residency. Meanwhile, 62.5% of the study participants were
familiar with GBR. The current study results suggest that
implant practitioners give more attention to hard tissue
than soft tissue. However, soft tissue has a decisive role in
long-term maintenance. Since all study participants place
implants, but not all perform augmentation, it is essential
for everyone to have sound knowledge about the influence
of soft tissue on diagnosis and management.

Our findings could be used to identify knowledge gaps
in dental practitioners with different educational back-
grounds. Most of the study participants had good knowl-
edge regarding soft and hard tissues around implants.
However, they lack awareness and opinions with regard to
the abovementioned treatment, except for periodontists
and oral surgeons. Specialist-specific CDE or CME pro-
grams should be conducted more often, and frequent re-
views of knowledge and awareness should be performed.
Implant dentistry is an interdisciplinary and rapidly de-
veloping science: it is the duty of every dental practitioner
placing implants to learn about the latest advances and
evidence, and learning should be considered a continuous
process.

Limitations

As far as the authors are aware, this is the first study to
assess implant practitioners’ knowledge, awareness and
opinions regarding soft and hard tissue considerations

at a single implant site. However, the study has inherent
limitations, such as a small sample size in a localized area,
comparatively inexperienced practitioners, and questions
limited to the clinical aspects of soft and hard tissue con-
siderations at the implant site. Future studies in different
regions, with a broader range of questions would help to
understand the discrepancies between the evidence pro-
vided in the literature and applications in clinical practice.

Conclusions

The current study identified various knowledge gaps
related to the different backgrounds of implant practitio-
ners. Our findings suggest that education and knowledge
play a key role in determining the attitude toward treat-
ment planning and the subsequent material selection.
Comprehensive knowledge of soft and hard tissues is es-
sential, as all study participants practice implant dentistry.
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