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A B S T R A C T

Implant-supported restorations are often attached as screw-retained or cemented prostheses, consistent with
the sort of retention. Dental implants are commonly used not just to supply patients with function but also
form and esthetics. The aim of this study is to guage and compare the steadiness of peri-implant soft tissues
around single implants restored with screw retained and cemented prosthesis and also to compare PES and
WES for screw retained and cemented prosthesis. A total of 20 patients, both male and female with single
unit implants will be selected and randomly grouped into group A and group B. Group A - 10 patients with
screw retained prosthesis, Group B - 10 patients with cemented prosthesis. Evaluation of peri- implant soft
tissues were analysed with photographs using PES andWES. Inferential statistics like Mann-Whitney U test
and Spearman’s correlation was used. A p - value less than 0.05 was considered to be significant. PES and
WES in both CP and SP groups was not statistically significant, giving an almost perfect outcome (p≤ 0.05).
Spearman’s correlation test failed to show any significant associations between the overall mean PES orWES
in both CP and SP groups (p=0.65).The study demonstrated that both the restorations showed no difference
and achieved favourable esthetic outcome.
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1 INTRODUCTION

The introduction of dental implants over several years
has expanded the therapeutic options in various clinical
situations. Proper planning and treatment of a dental
implant should consider factors such as long-term success,
appropriate implant dimensions, bone quality, healthy soft
tissues, immobilized keratinized gingiva.

The implant-supported prosthesis subsequently placed is
either screw-retained / cement retained. (1)In the esthetic
zone, the type of implant supported prosthesis given
should mimic the natural tooth (2,3) and the influence on
surrounding peri-implant tissues has a significant influence
on the esthetic outcome of the treatment. (4)

Dental implants are not only used just to provide
patients with function but also form and esthetics.Therefore,
an accurate assessment of success unavoidably involves
objective and patient-reported esthetic evaluation of the
treatment outcomes. Earlier, the papilla index was used

to evaluate the esthetic aspects of dental implants, which
assessed the size of the interproximal papilla. (5)Today,
several factors in addition to the size of the interproximal
papilla include the color, form, and the level of peri-implant
soft tissues which evaluates the esthetic outcomes. (6,7)

The pink esthetic score (PES), focusing essentially
on the peri-implant soft tissue around the implant
restoration. (5)Later an implant restoration index white
esthetic score (WES) took into consideration, the visible
portion of the implant restoration, that is, the crown that
emerges from peri-implant mucosa. Thus, the purpose of
the study is to evaluate and compare the esthetics and health
of peri implant soft tissue of a single implant tooth restored
with cemented and screw-retained crowns.
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2 MATERIALS AND METHODS

2.1 Selection of patients

The present study was submitted and approved by the
Research ethics panel of the Institution. Twenty patients
were enrolled for the study. Maxillary anterior regions from
canine to canine with the presence of adjacent natural
teeth were included within the study. Patients with smoking
habits, poor oral hygiene, parafunctional habits, multi-
unit restorations, restored contralateral teeth, active oral
infections, and chronic periodontitis with advanced loss
of support (defined by PPD > 6mm with CAL > 4mm,
radiographic evidence of bone loss, and increased tooth
mobility) were excluded from the study.

2.2 Study design

This cross-sectional study evaluated 20 single-unit implants
placed within the anterior maxillary region: 10 screw-
retained prostheses (SP) and 10 cemented prostheses (CP).
The principal investigator was blinded and each implant
prosthetic crown which were already placed were randomly
assigned and peri-implant soft tissuewere photographed and
analyzed. In each of the images , cemented or screw-retained
prosthesis had to be visible for the evaluation of the peri-
implant soft tissue, implant prosthesis, and therefore the
contralateral tooth for comparison. PES and WES criteria
introduced by Belser et al, 2009 were used for analyzing the
images.

2.3 Ethical approval of studies and informed consent

This comparative study was approved by Institutional
Review Board of Rajarajeswari Dental College and Hospital,
Bangalore, India ( RRDCHET/03PERIO/2020).

3 ASSESSMENT CRITERIA

3.1 Pink Esthetic Score

All patients were evaluated consistent with the pink esthetic
score (5)which comprised the assessment of seven variables
including the mesial papilla, distal papilla, soft tissue level,
soft tissue contour, alveolar ridge deficiency, soft tissue color,
and soft tissue texture [Figure 1]. Each variable is given with
a score of 0, 1, or 2. A score of 0 denotes the worst and
a score of 2 denotes the simplest result for every variable,
therefore the very best possible score of 14 denoted perfect
peri-implant soft tissues [Table 1]. The edge for clinically
acceptable soft tissues was set at 8. A score of 12 or higher
is accepted as almost perfect peri-implant soft tissues as
previously described by Furhauser et al. (5)

Fig. 1: Shows the seven variables for the PES assessment

Table 1: PES Scoring Indices
PES

Parameters Absent Incomplete Complete
Mesial papilla 0 1 2
Distal papilla 0 1 2

Major
discrepancy

Minor
discrepancy

No dis-
crepancy

Soft tissue level 0 1 2
Soft tissue
contour

0 1 2

Alveolar process
deficiency

0 1 2

Soft tissue colour 0 1 2
Soft tissue texture 0 1 2
Maximum total
PES

14

3.2 White Esthetic Score

All patients were assessed using White Esthetic Score (4)
which comprised the evaluation of 5 Variables including
general tooth form, tooth contour, tooth colour (hue and
value, surface texture, and translucence. Each variable is
givenwith a score of 0, 1, or 2. A score of 0 indicated theworst
and a score of two indicated the simplest result for every
variable. The implant-supported tooth was compared with
the contralateral reference tooth to guage white esthetics
[Figure 2]. A maximum score of 10 was given when the
simplest mimicry of the contralateral tooth was achieved.
The clinically appropriate and almost perfect implant crown
thresholds were set at 6 and 9, respectively. [Table 2 ].

3.3 Statistical Analysis

The statistical analysis included a descriptive and inferential
characterization of the sample.

SPSS version 18 (IBM Corporation, SPSS Inc., Chicago,
IL, USA) were used to analyse the Results. Results of
continuous measurements were presented as Mean±SD
(Min-Max) and Results of categorical measurements were
presented in Frequency (Percentage). Inferential statistics
just like the Mann-Whitney U test and Spearman’s correla-
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Fig. 2: Shows the variable for WES assessment

Table 2: WES Scoring Indices
WES

Parameters Major
discrepancy

Minor
discrepancy

No dis-
crepancy

Tooth form 0 1 2
Tooth volume
/ outline

0 1 2

Soft tissue level 0 1 2
Color (hue /
value)

0 1 2

Surface texture 0 1 2
Translucency 0 1 2

0 1 2
Maximum
total WES

10

tion were used. It was considered that a p - value of 0.05 was
significant.

4 RESULTS

4.1 Esthetic outcomes

The mean PES within the CP group was 13.20 (range 11-
14, SD ±0.92) which provides an almost perfect outcome.
The mean PES within the SP group was 12.50 (range 11-
14, SD±0.85 ), which also gives an almost perfect outcome.
The difference between the PES in both groups was not
statistically significant (p < 0.05) [Table 3, Graph 1].

Table 3: Comparison between two types of implant
(Mann-Whitney U test)

Cemented Screw Retained P Value
PES 13.20± 0.92 12.50± 0.85 0.059
WES 9.50± 0.71 9.40± 0.96 0.964

ThemeanWESwithin the CP groupwas 9.50 (range 8-10,
SD ±0.71), and within the SP group was 9.40 (range 8- 10.
SD ±0.96). The difference between the WES in both groups
was not statistically significant [Table 3, Graph 1].

Spearman’s correlation test did not show any significant
associations between the general mean PES or WES in both

Graph 1: Comparison between two types of implant (Mann-
Whitney U test)

CP and SP groups (p = 0.65).
Detailed PES and WES score distribution of cemented

and screw-retained prosthesis are provided in [Tables 4 and 5
and Graphs 2 and 3].

Table 4: PES score distribution
PES Cemented Screw

Retained
POOR ( 0-7) 0 0
ACCEPTABLE (8 – 11) 1(10) 1(10)
ALMOST PERFECT (12-14
)

9(90) 9(90)

Table 5: WES score distribution
WES Cemented Screw Retained
POOR(0-5) 0 0
ACCEPTABLE (6-8) 1(10) 3(30)
ALMOST PERFECT (9-10) 9(90) 7(70)

Graph 2: PES score distribution
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Graph 3: WES score distribution

5 DISCUSSION

This cross-sectional studywith 20 patients showed the results
of peri-implant soft tissues using PES and WES restored
with screw-retained and cement-retained crowns within
the maxillary anterior region. Implant restorations in the
anterior aesthetic zone now focus on obtaining optimal
aesthetics while also fulfilling functional rehabilitation
goals. (6,7)

Pink and white esthetic scores (PES and WES) were
developed to permit objective evaluation of esthetics in
implant dentistry. (4,5) PES and WES in both CP and
SP groups revealed acceptable outcomes. Assessment of
gingival esthetics was performed using the PES index created
by Furhauser et al, (5) which compares the implant to a
contralateral natural tooth. The entire mean PES within
the SP and CP groups showed no statistically significant
differences, revealing that an esthetically satisfactory result
are often obtaine‘d with both sorts of prosthetic connections.
Nine out of ten patients in both groups provides a mean
of PES > 12, revealing 90% of the patients give almost
perfect esthetic outcomes (Table 4, Graph 2). Consistent
with Belser et al, (4) PES scores above 60% represent a
threshold of fantastic clinical acceptability. No minimum
value of acceptability was established for the PES; however,
the authors observed that the PESmay change with time and
will therefore be a useful gizmo in longitudinal monitoring
of peri-implant soft tissues.

The WES leads to both the groups also showed no
statistically significant differences. Ninety percentage of CP
and seventy percentage of the SP group showed almost
perfect outcomes (Table 5, Graph 3).This study did not show
any significant correlation between PES and WES in both
groups. Only a couple of studies compared esthetic outcomes
of implants placed using different Protocols. (8–10) Amajority
of those studies compared the results of immediate implant
placement (type 1) with other protocols. Type 1 and type 2
implant placement showednodifference in terms of esthetics
as decribed by Huynh- Ba et al. (9) Similarly, Boardman et

al. observed higher PES results following implant placement,
although not reached statistical significance. (8) Another
analysis of patient-related outcomes of immediately loaded
single implants in the anterior maxilla found no statistically
relevant variations between PES and WES of implants
placed immediately (type 1) and late (type 4) protocols. (10)
However, there are no statistically relevant variations in
PES and WES results for immediate and delayed loading
protocols, according to the previous literatures. (11) The type
of restoration whether CP or SP did not show any difference
within the esthetic outcome. However, the cemented
restoration has reported the peri-implant inflammation due
to overflowof cement residues resulting in peri-implant bone
loss. Access hole in the cemented crowns has been able to
reduce the overflow of cement residues. However due to the
implant position and angulation in certain clinical situations
providing access hole in the CP may not be possible. (12–14)

6 CONCLUSION

Achieving optimum esthetics with long-term functional
stability is the goal of implant therapy. The present cross-
sectional study evaluated the esthetic outcome of two
different types of implant prosthetic restoration. The study
demonstrated that both the restoration showed no difference
and achieved a favorable esthetic outcome.
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PES: Pink esthetic score, WES: White esthetic score, CP:
Cemented Prosthesis, SP: Screw retained prosthesis

8 CONFLICT OF INTEREST

None

REFERENCES

1) EmmsM, Tredwin CJ, Setchell DJ, Moles DR. The Effects of Abutment
Wall Height, Platform Size, and Screw Access Channel Filling
Method on Resistance to Dislodgement of Cement-Retained, Implant-
Supported Restorations. Journal of Prosthodontics. 2007;16(1):3–9.
Available from: https://dx.doi.org/10.1111/j.1532-849x.2006.00150.x.

2) Jemt T. Regeneration of gingival papillae after single-implant
treatment. Int J Periodontics Restor Dent. 1997;17(4):326–359.

3) Chang M, Wennström JL, Andersson B. Esthetic outcome of implant
supported single-tooth replacements assessed by the patient and by
prosthodontists. Int J Prosthodont. 1999;12(4):326–359.

4) Belser UC, Grütter L, Vailati F, Bornstein MM, Weber HP, Buser
D. Outcome Evaluation of Early Placed Maxillary Anterior Single-
Tooth Implants Using Objective Esthetic Criteria: A Cross-Sectional,
Retrospective Study in 45 Patients With a 2- to 4-Year Follow-Up
Using Pink and White Esthetic Scores. Journal of Periodontology.
2009;80(1):140–151. Available from: https://dx.doi.org/10.1902/jop.
2009.080435.

5) Fürhauser R, Florescu D, Benesch T, Haas R, Mailath G, Watzek G.
Evaluation of soft tissue around single-tooth implant crowns: the pink
esthetic score. Clinical Oral Implants Research. 2005;16(6):639–644.
Available from: https://dx.doi.org/10.1111/j.1600-0501.2005.01193.x.

6) Cutrim ES, Peruzzo DC, Benatti B. Evaluation of Soft Tissues
Around Single Tooth Implants in the Anterior Maxilla Restored With

68

https://dx.doi.org/10.1111/j.1532-849x.2006.00150.x
https://dx.doi.org/10.1902/jop.2009.080435
https://dx.doi.org/10.1902/jop.2009.080435
https://dx.doi.org/10.1111/j.1600-0501.2005.01193.x


Gopinath et al. J Multi Dent Res. 2021;7(2):65–69

Cemented and Screw-Retained Crowns. Journal of Oral Implantology.
2012;38(6):700–705. Available from: https://dx.doi.org/10.1563/aaid-
joi-d-11-00125.

7) BeekmansD, Beekmans B, CuneM. Pink andWhite Esthetics of a New
Zirconia Implant: A 6-Month to 8-Year Follow-Up. The International
Journal of Periodontics & Restorative Dentistry. 2017;37(4):511–518.
Available from: https://dx.doi.org/10.11607/prd.2705.

8) Boardman N, Darby I, Chen S. A retrospective evaluation of aesthetic
outcomes for single-tooth implants in the anterior maxilla. Clinical
Oral Implants Research. 2016;27(4):443–451. Available from: https://
dx.doi.org/10.1111/clr.12593.

9) Huynh-Ba G, Meister DJ, Hoders AB, Mealey BL, Mills MP, Oates
TW, et al. Esthetic, clinical and patient-centered outcomes of
immediately placed implants (Type 1) and early placed implants (Type
2): preliminary 3-month results of an ongoing randomized controlled
clinical trial. Clinical Oral Implants Research. 2016;27(2):241–252.
Available from: https://dx.doi.org/10.1111/clr.12577.

10) Raes F, Cosyn J, Bruyn HD. Clinical, Aesthetic, and Patient-Related
Outcome of Immediately Loaded Single Implants in the Anterior
Maxilla: A Prospective Study in Extraction Sockets, Healed Ridges,
and Grafted Sites. Clinical Implant Dentistry and Related Research.

2013;15(6):819–835. Available from: https://dx.doi.org/10.1111/j.
1708-8208.2011.00438.x.

11) Gjelvold B, Kisch J, Chrcanovic BR, Albrektsson T, Wennerberg A.
Clinical and radiographic outcome following immediate loading and
delayed loading of single-tooth implants: Randomized clinical trial.
Clinical Implant Dentistry and Related Research. 2017;19(3):549–558.
Available from: https://dx.doi.org/10.1111/cid.12479.

12) Quirynen M, Bollen CML, Eyssen H, Van Steenberghe D. Microbial
penetration along the implant components of the Brånemark system®.
An in vitro study. Clinical Oral Implants Research. 1994;5(4):239–244.
Available from: https://dx.doi.org/10.1034/j.1600-0501.1994.050407.
x.

13) Bernal G, Okamura M, Muñoz CA. The effects of abutment taper,
length and cement type on resistance to dislodgement of cement-
retained, implant-supported restorations. Journal of Prosthodontics.
2003;12(2):111–115. Available from: https://dx.doi.org/10.1016/
s1059-941x(03)00006-8.

14) Breeding LC, Dixon DL, Bogacki MT, Tietge JD. Use of luting agents
with an implant system: Part I. The Journal of Prosthetic Dentistry.
1992;68(5):737–741. Available from: https://dx.doi.org/10.1016/0022-
3913(92)90194-f.

69

https://dx.doi.org/10.1563/aaid-joi-d-11-00125
https://dx.doi.org/10.1563/aaid-joi-d-11-00125
https://dx.doi.org/10.11607/prd.2705
https://dx.doi.org/10.1111/clr.12593
https://dx.doi.org/10.1111/clr.12593
https://dx.doi.org/10.1111/clr.12577
https://dx.doi.org/10.1111/j.1708-8208.2011.00438.x
https://dx.doi.org/10.1111/j.1708-8208.2011.00438.x
https://dx.doi.org/10.1111/cid.12479
https://dx.doi.org/10.1034/j.1600-0501.1994.050407.x
https://dx.doi.org/10.1034/j.1600-0501.1994.050407.x
https://dx.doi.org/10.1016/s1059-941x(03)00006-8
https://dx.doi.org/10.1016/s1059-941x(03)00006-8
https://dx.doi.org/10.1016/0022-3913(92)90194-f
https://dx.doi.org/10.1016/0022-3913(92)90194-f

	INTRODUCTION
	MATERIALS AND METHODS
	Selection of patients
	Study design
	Ethical approval of studies and informed consent

	ASSESSMENT CRITERIA
	Pink Esthetic Score
	White Esthetic Score
	Statistical Analysis

	RESULTS
	Esthetic outcomes

	DISCUSSION
	CONCLUSION
	ABBREVIATIONS
	Conflict of interest

