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ABSTRACT

Background: To compare peri-implant hard and soft tissue alterations associated with customized and conventional healing
abutments.

Methods: This study involved 18 male and female patients with severely compromised non-restorable teeth requiring
immediate implant placement. The Patients selected in this study were arbitrarily allocated into two groups: Group I: 9
patients by normal immediate implants with standard healing abutments. Group II: 9 patients underwent immediate implant
placement with custom healing abutments. Digital scans were obtained before extraction and again six months following
implant placement. The resulting digital datasets were then used to assess peri-implant soft tissue changes across the different
time intervals. Additionally, the esthetic outcome of the peri-implant soft tissues was assessed using the Pink Esthetic Score
(PES). each parameter of PES was appointed a score varying from 0 to 2 with higher scores reflecting superior esthetic
appearance. Statistical consequence was confirmed at P < 0.05.

Results: A) Soft tissue alteration; Including Vertical tissue alterations (mm), Volumetric tissue alteration (mm3) and
Horizontal tissue alterations (mm), Standard healing abutment group presented statistically meaningfully higher alterations
than Customized healing abutment group.

B) Pink Esthetic Score (PES); At base line, after three besides six months, Standard  healing abutment group exposed
statistically meaningfully lower total PES score than Customized healing abutment group.

Conclusion: Customized healing abutments showed superior preservation of peri-implant soft tissue morphology and
provided better tissue outcomes throughout healing than conventional healing abutments.
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INTRODUCTION
Loss of a tooth may result in functional, biological, and

When these tissues become inflamed or infected, progressive
destruction of the surrounding bone may occur,

esthetic complications. These changes can include drifting
of neighboring teeth, overeruption of opposing teeth,
impairment of masticatory efficiency, and potential
disturbances in occlusal stability.] Immediate implant
placement has been proposed as a plan to minimize tissue
alterations subsequent tooth withdrawal and help maintain
surrounding hard and soft tissue architecture.2
The long-term success and stability of dental implants
depend greatly on healthy peri-implant soft tissues, which
create a protective barrier around the restoration and help
preserve surrounding implant structures.
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compromising implant stability and potentially leading to
implant loss.3 After implant placement, alterations in gingival
architecture should be kept to a minimum to preserve the pre-
extraction soft tissue profile. Modified healing abutments can
help preserve the natural gingival contours throughout
healing, thereby supporting optimal oral health, functional
outcomes, and esthetic appearance.4 The use of this abutment
facilitates controlled healing and maturation of the peri-
implant tissues deprived of compromising the establishment
of osseointegration.5
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In addition, this approach may decrease the requirement for
numerous surgical involvements by avoiding a second-stage
procedure, thereby decreasing postoperative uneasiness,
morbidity accompanying with flap elevation, and the total
period of treatment. It also facilitates more efficient soft
tissue conditioning while minimizing the risk of
micromovements related to immediate loading, making it a
minimally invasive treatment option.6

METHODS

Study setting and population

Patients enrolled in this clinical study were selected from the
Department of Oral Medicine, Periodontology, Oral
Diagnosis, and Dental Radiology at the Faculty of Dental
Medicine, Al-Azhar University (Assiut Branch). Authorized
participants were those scheduled for the extraction of a
single non-restorable tooth. The study protocol received
approval from the Institutional Ethics Committee at the
Faculty of Dental Medicine, Al-Azhar University. Written
informed consent was acquired from all participants after
requesting a thorough detail of the study processes. Eligible
participants included: (1) adults >18 years; (2) patients
requiring extraction of a non-restorable tooth followed by
immediate single implant placement in the maxillary or
mandibular arch, excluding third molars; (3) individuals
with adjacent and contrasting natural dentition; (4) cases
with sufficient mesiodistal and interocclusal space for
implant insertion and final prosthetic rehabilitation; (5)
intact socket walls before extraction; and (6) adequate apical
bone support to ensure primary implant stability >30 Ncm.
Patients were excepted if they encountered any of the next
conditions: (1) presence of periodontal disease; (2) systemic
or local conditions contraindicating implant surgery; (3)
heavy smoking habit exceeding 10 cigarettes per day; or
(4) active infection at the intended implant site.

Sample size calculation and power analysis

Sample size evaluation was conducted using G*Power v3.1
software (Franz Faul, Universitit Kiel, Germany) based on
the predefined values of significance level, statistical power,
and effect size. Parameters included a = 0.05, effect size (f)
= 1.8, power = 0.90, and two study groups. The analysis
determined a minimum requirement of 16 participants (8 per
group).7 To compensate for an anticipated 10% dropout rate,
the sample size increased to 18 participants.

Study Population

Eighteen Patients classified randomly into the following
groups:

Group I[: Nine patients underwent immediate implant
placement using a conventional healing abutment.

Group II: Nine patients received immediate implant
placement with a customized healing abutment.
Preoperative preparation

Before implant placement, all participants underwent phase
I periodontal therapy to establish an oral environment
conducive to optimal healing. Preoperative cone-beam
computed tomography (CBCT) scans were acquired for
implant arranging and surgical guide fabrication. Imaging
was performed using a Sirona 3D CBCT system operating
at 90 kV and 10 mA, with a field of view of 18 x 20.6 cm,
an acquisition time of 23 seconds, and a voxel size of 300
um. Additionally, intraoral digital scans were obtained for
all patients before surgery to generate Standard Tessellation
Language (STL) files. These digital records were utilized in
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the fabrication of the surgical guide and served as baseline
data for evaluating peri-implant soft tissue adjustments. Soft
tissue conditions surrounding the implants were assessed by
comparing the preoperative scans with those obtained six
months after treatment in both customized and conventional
healing abutment groups. The STL datasets and Digital
Imaging and Communications in Medicine (DICOM) files
were introduced into computer-guided planning software
(Real Guide) and subsequently superimposed. Implant
positioning was planned virtually to achieve optimal implant
placement based on the available bone anatomy and the
intended screw-retained prosthetic restoration. A tooth-
supported fully guided surgical template was then fabricated
following

a prosthetically constrained implant placement protocol.
Surgical Protocol

A non-restorable tooth was identified for withdrawal
understood by immediate implant placement. Within the
preoperative preparation protocol, patients were given 2 g
amoxicillin one hour before surgery and instructed to perform
a pre-surgical rinse with 0.2% chlorhexidine mouthwash.
Local anesthetic administration was achieved using articaine
hydrochloride combined with epinephrine (1:100,000). Tooth
extraction was performed using a flapless and minimally
atraumatic technique. Periotomes and extraction forceps were
utilized to assist atraumatic elimination of the tooth while
preserving the surrounding alveolar bone. After extraction,
the socket was carefully cleaned and irrigated with sterile
saline to remove granulation tissue, followed by assessment
of socket wall integrity. Subsequently, the digitally fabricated
surgical guide was positioned intraorally, and its fit was
verified by confirming the accurate adaptation of the
reference windows to the adjacent teeth. Osteotomy
preparation was then completed due to the manufacturer's
guided surgery protocol utilizing a guided surgical kit in
conjunction with the digital surgical template. To achieve
adequate primary implant stability, the osteotomy was
extended approximately 2 mm beyond the root apex. Site
preparation was then completed using a sequential drilling
protocol under copious saline irrigation until the planned
osteotomy dimensions were obtained.

Customized Healing Abutment fabrication

The customized healing abutment was fabricated from resin
using a specialized one-piece template as previously
described.8 Briefly, a Ti-base was positioned within the
template, and a nanohybrid flowable composite resin was
vaccinated into the surrounding space until the mold cavity
was completely filled. The material was then polymerized
using a light-curing unit for 40 seconds. Following
polymerization, the customized healing abutment was
carefully retrieved from the template. Minor modifications
were performed when necessary
to achieve the desired dimensions, and the composite surface
was subsequently completed and polished operating polishing
brushes, discs, and polishing paste to obtain a smooth surface
finish (Fig 1, 2).
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fig 1. One-piece template

Fig 2. Customized healing abutment

Implant placement

Implant placement was performed via the digital surgical
guide to guarantee precise positioning according to the
preoperative treatment plan. Following implant insertion,
the healing abutment was selected based on the patient's

assigned study group. Participants in Group I received
a conventional healing abutment (Fig. 3), whereas those in
Group II received a customized healing abutment

(Fig. 4).

Fig 4. Immediate situation for group II patients

Prosthetic Protocol

Following a healing period of three months, a digital
impression was obtained for prosthetic rehabilitation.
A screw-retained zirconia crown was subsequently
fabricated and connected to a titanium Ti-base. The crown—
Ti-base assembly was then secured to the implant using a
screw-retained approach.9

Study Outcomes

Clinical Evaluation
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A) Soft tissue alterations; were assessed by evaluating
vertical tissue alterations, including papillary height and mid-
facial mucosal height, as well as volumetric and horizontal
tissue changes. These measurements were obtained through
analysis of intraoral scans acquired preoperatively and six
months postoperatively.
The generated STL datasets were collected, superimposed,
and investigated utilizing dedicated software (Materialise
Magics 23.01, Materialise, Leuven, Belgium). The digital
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assessment protocol was established on the methodology
previously described by Fernandes et al.10

B) Pink Esthetic Score (PES);

The esthetic consequence of the peri-implant soft tissues
was evaluated utilizing the Pink Esthetic Score (PES). This
index assesses five main factors: mesial and distal papillae,
facial mucosal contour and height, and a composite
evaluation of facial root convexity along with soft tissue
color and texture at the implant site. Each parameter was
assigned a score ranging from 0 to 2, with higher scores
reflecting superior esthetic appearance and better integration
of the peri-implant soft tissues with the surrounding
dentition. 1

Statistical Analysis

The collected data was coded, organized, and statistically
examined. All analyses were accomplished utilizing IBM
SPSS Statistics (Statistical Package for the Social Sciences),
version 23.

RESULTS

The study involved 18 adult participants (9 men and 9
women), aged 22-45 years. All were candidates for
immediate implant placement and were allocated to two
groups at random. Throughout the treatment and follow-up
periods, no participant reported abnormal pain or significant
discomfort. Furthermore, no postoperative problems, such
as allergic outcomes or abscess formation, were detected.
The results obtained from the current investigation provide
a comparative evaluation of the two study groups, as
described in table 1.

Soft Tissue Parameters

Soft tissue alterations were calculated at standard and at the
six-month follow-up visit. Descriptive and inferential
statistical studies, involving means, standard variations, and
p-values, were achieved to compare changes within each
study group and between the two.
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Vertical Linear Tissue Alterations (mm);

Regarding papillary height changes, involving the mesial
papilla, distal papilla, and overall papilla height, the standard
healing abutment group exhibited significantly greater
alterations compared with the customized healing abutment
group. These variations were statistically meaningful, with
p-values < 0.001 and effect sizes of 0.522, 0.546, and 0.575
for the mesial, distal, and overall papillary measurements,
respectively (Fig 5,6).

Similarly, assessment of the mid-facial mucosal height
revealed significantly greater tissue alterations in the
standard healing abutment group than in the customized
healing abutment group (p = 0.006), with a large effect size
(1.479) as described in table 2.

Volumetric alteration (mm3);

Analysis of volumetric tissue changes revealed that patients
treated with standard healing abutments experienced
significantly greater buccal and overall volumetric
alterations compared with those receiving customized
healing abutments. The stated differentiations were highly
knowing statistically (p < 0.001), with effect sizes of 7.168
and 5.016, respectively as described in table 3.

Horizontal tissue alterations(mm);

The analysis of horizontal linear soft tissue alterations
demonstrated significantly greater changes in the typical
healing abutment group related to the customized healing

abutment group. This finding was observed at the buccal
aspect as well as in the overall horizontal measurements, with
highly substantial differences concerning with the two groups
(p <0.001) and achieve sizes of 2.718 and 2.092, respectively
as described in table 4.

B) Pink Esthetic Score (PES);

Between-group comparison:

At baseline, three months, and six months, the customized
healing abutment group confirmed substantially higher total
PES scores assessed through the standard healing abutment
group. Statistically substantial differences were perceived
involving the two groups across all assessment time points,
with p-values of 0.001, 0.001, and 0.007 and corresponding
effect sizes 0of 2.193, 2.497, and 1.474, respectively.
Within-group comparison:

Both groups exhibited significant changes in total PES scores
over time, with statistically significant
time-dependent effects observed in the standard and
customized healing abutment groups (p < 0.001), yielding
effect sizes of 0.975 and 0.954, correspondingly. Further
pairwise comparisons in the standard healing abutment group
showed an important reduction in PES scores after three
months, followed by an additional important decrease
between the third- and sixth-month evaluations as described
in table 5.

Table 1: Descriptive statistics for Patients’ demographic data

Base line characteristics

Standard healing
abutment (n=9)

Customized healing
abutment (n=9)

Gender [n, (%)]

Female 4 (44.4%) 5(55.6%)
Male 5(55.6%) 4 (44.4%)
Age [Mean, SD] 32.8(7.9) 352(6.9)

Table 2: Factual statistics along with repeated-measures ANOVA and Student’s t-test were used to compare vertical
changes (mm) between the two groups

Measure Site Standard Customized healing P-value Effect size
healing abutment
abutment n=9)
n=9)
Mean SD Mean SD
Papilla Mesial 0.6 0.15 0.34 0.08 <0.001* 0.522
height Distal 0.64 0.16 0.34 0.12 <0.001* 0.546
Overall 0.62 0.15 0.34 0.1 <0.001* 0.575
Mid-facial mucosa 0.63 0.26 0.34 0.07 0.006* 1.479
height

*: Meaningful at P < 0.05, t: Partial Eta Squared for papilla height and

Cohen’s (d) for mid-facial mucosal height
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Table 3: Factual statistics and Student’s t-test outcomes comparing volumetric changes (mm?®) between the two groups.

Site Standard healing Customized healing P-value Effect size (d)
abutment abutment
m=9) n=9)
Mean SD Mean SD
Buccal 26.58 1.13 14.79 2.03 <0.001* 7.168
Total 36.32 2.14 22.6 322 <0.001* 5.016

*: Significant at P < 0.05

Table 4: Factual statistics and Student’s t-test outcomes comparing horizontal displacement (mm) between the two groups.

Site Standard healing Customized healing P-value Effect size (d)
abutment abutment
(n=9 (n=9)
Mean SD Mean SD
Buccal 0.43 0.08 0.26 0.04 <0.001* 2.718
Total 0.61 0.13 0.4 0.06 <0.001* 2.092

*: Significant at P < 0.05

Table S: Factual statistics and Mann—Whitney U test results comparing total PES between both groups, along with
Friedman’s test assessing within-group changes over time.

Time Standard healing abutment Customized healing abutment P-value Effect
n=9) (n=9 size (d)
Median Mean (SD) Median Mean (SD)
(Range) (Range)
Base line 10(9,12) A 10.22 (1.09) 12(11,14) A 12.44 (1.01) 0.001* 2.193
3 months 7(5,9B 7.33(1.22) 11(9,13)B 10.78 (1.56) 0.001* 2.497
6 months 53,7C 5(1.5) 7(6,7C 6.78 (0.44) 0.007* 1.474
P-value <0.001* <0.001*
Effect size (w) 0.975 0.954

*: Meaningful at P <0.05

DISCUSSION

Physiological tissue remodeling following tooth extraction
has encouraged clinicians and researchers to adopt treatment
strategies aimed at preserving the pre-existing tissue
architecture. Immediate implant placement (IIP), in which
immediate implant placement, performed by placing the
implant directly into the socket immediately after tooth
extraction, has been proposed as an effective approach for
maintaining alveolar ridge dimensions, particularly in the
buccolingual direction. Studies have shown that, when
compared with late implant placement protocols, IIP is
related with superior preservation of buccolingual bone
width, with statistically significant differences reported at
the time of the second-stage surgical procedure.12 Peri-
implant tissues differ structurally from those surrounding
natural teeth, as they are largely composed of soft tissue and
provide a less robust biological seal. As a result, prosthetic
contours should be carefully designed to support healthy
tissue adaptation and minimize the risk of soft tissue
complications. Moreover, the design and type of healing
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abutment play a crucial role in shaping and preserving peri-
implant soft tissue architecture during healing.13

In recent years, clinicians have shown growing interest in
anatomically shaped healing abutments because of their
potential role in supporting peri-implant tissue maturing and
preserving tissue contours during healing.14 This clinical
study aimed to evaluate and compare the clinical and
radiographic performance of customized and conventional
healing abutments in conjunction with immediate implant
placement. Eighteen patients with a single tooth indicated for
replacement in the maxillary anterior esthetic zone were
recruited, where the conservation of soft tissue architecture
and esthetic integration constituted major treatment
objectives.

In the customized healing abutment group, the emergence
profile was intentionally shaped with a gradual concave
configuration extending from the implant-abutment junction
toward the cemento-enamel junction (CEJ). This contour
provides additional space in the interproximal regions,
potentially facilitating better support and preservation of the
papillary tissues compared with a straight emergence profile.
Accordingly, papilla height measurements revealed a smaller
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reduction in the customized healing abutment group after six
months (—0.34 mm) than in the prefabricated healing
abutment group (—0.62 mm). These findings indicate that
customized healing abutments may offer a more favorable
approach  for maintaining  peri-implant  papillary
architecture. Similar observations have been reported in
previous  studies5, which demonstrated enhanced
preservation of gingival papillae with customized healing
abutments, whereas conventional abutments were associated
with greater papillary recession.

The customized healing abutment was designed with
a broader emergence angle and increased dimensions,
enabling a closer replication of the natural root contour.
Such a configuration may enhance strengthen for the
immediate soft tissues and sponsor to the preservation of
peri-implant tissue morphology. Consistent with this
concept, the results of the current study demonstrated less
total volumetric change (TVv) in the customized healing
abutment group compared with the conventional healing
abutment group. Similar findings have been documented in
earlier investigations.10

IJDDT, Volume 16 Issue 82s, 2026
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Fig 6. Papilla height changes for group Il patients

geometry of prefabricated healing abutments
compromise their capacity to adequately provision peri-
implant soft tissues and establish a natural emergence
profile.15 The present findings are consistent with this
concept, as greater mean total change (MTC) was observed

After six months of follow-up, the reduction in soft tissue
volume was recorded as —22.6 mm?® in the customized
group, whereas the conventional group exhibited a greater
reduction of —36.32 mm?®. These findings indicate that
customized healing abutments may be more effective in
maintaining peri-implant buccal soft tissue volume and
minimizing tissue remodeling. Therefore, the usage of
customized healing abutments could provide -clinical
benefits in preserving soft tissue contours and enhancing
the long-term constancy of peri-implant tissues.

With regard to abutment morphology, the customized
healing abutments were fabricated with larger and
anatomically contoured profiles, whereas the conventional
prefabricated healing abutments generally exhibited a
smaller, circular configuration. Previous studies have
suggested that the limited dimensions and simplified

may

in the prefabricated healing abutment
group after six months (—0.61 mm) compared with the
customized healing abutment group (—0.40 mm).
This favorable outcome may be related to the anatomical
design of the customized healing abutment, which closely
replicates the contour of the natural tooth root and extends
toward the cemento-enamel junction (CEJ). Such a
morphology may provide to maintaining the original soft
tissue architecture by promoting proper adaptation,
maturation, and steadying of the peri-implant tissues during
healing.

*Author for Correspondence:
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The improved conservation of peri-implant soft tissue
contours associated with customized healing abutments
may have a positive influence on the final esthetic result. In
this study, esthetic outcomes were evaluated using the Pink
Esthetic Score (PES), a well-established and objective tool
for assessing the appearance of peri-implant soft tissues
surrounding single implants. Comparison of PES values
between the pre-extraction stage and the definitive
prosthetic restoration revealed only a slight decrease in the
customized healing abutment group. Conversely, a more
substantial reduction in PES was observed among patients
treated with conventional healing abutments. These
observations support previous findings reported in the
literature11, suggesting that customized healing abutments
are more effective in preserving peri-implant esthetics and
maintaining favorable soft tissue architecture throughout
the healing period.

In the present investigation, both study groups exhibited a
progressive increase in marginal bone loss throughout the
observation period. However, the recorded bone loss values
at six months remained within the accepted limits for
successful

The findings of the current study recommend that the design
characteristics of customized healing abutments are
interrelated and collectively influence peri-implant tissue
behavior. In immediate implant placement, the customized
healing abutment is fabricated to closely mimic the
anatomy of the extraction socket, with its size and
morphology tailored according to the socket dimensions. As
a result, customized healing abutments generally exhibit a
wider emergence angle than conventional prefabricated
healing abutments, which are typically manufactured with
dimensions only marginally larger than the implant
platform. In addition, the emergence profile of a customized
abutment shows a smoothly progressive concave shape
extending from the implant—abutment interface toward the
CEJ. The combined effect of these design features may
contribute to improved soft tissue adaptation and
maturation, thereby changing the overall peri-implant tissue
response and enhancing tissue preservation around the
implant.

CONCLUSINS

Within the constraints of this study, customized healing
abutments yielded better clinical results than standard
conventional healing abutments. Patient-specific healing
abutments showed better maintenance of peri-implant soft
tissue form and higher PES results and reduced marginal
bone loss during the observation period. Therefore,
Customized healing abutments can be a useful strategy to
improve both aesthetic and biological results after
immediate implant placement.

RECOMMENDATIONS

1- Longer-term prospective studies with extended follow-
up are advised to evaluate the sustained clinical and
radiographic outcomes of customized healing abutments.
2- Further large-scale randomized controlled trials with
more diverse patient groups are needed to reinforce existing
evidence on the effectiveness of customized healing
abutments.

AUTHORS’ CONTRIBUTION

IJDDT, Volume 16 Issue 82s, 2026

Conceptualization: Mostafa Ismail Ahmed, Ibraheem Mahmoud
Mwafey, Mahmoud Ali Elsaid, Ashraf Marawan El Azzazy.
Data curation: Ibraheem Mahmoud Mwafey, Mahmoud Ali
Elsaid, Ashraf Marawan El Azzazy.

Formal analysis: Ibraheem Mahmoud Mwafey, Mahmoud
Ali Elsaid, Ashraf Marawan El Azzazy.

Investigation: Mostafa Ismail Ahmed, Mahmoud Ali Elsaid,
Ashraf Marawan El Azzazy.

Methodology: Mostafa Ismail Ahmed, Ibraheem Mahmoud
Mwafey, Mahmoud Ali Elsaid, Ashraf Marawan El Azzazy.
Project administration: Ibraheem Mahmoud Mwafey.
Supervision: Ibraheem Mahmoud Mwafey, Mahmoud Ali
Elsaid,

Validation: Ibraheem Mahmoud Mwafey.

Writing-Original ~ draft: Mostafa Ismail, Ibraheem
Mahmoud Mwafey, Mahmoud Ali Elsaid, Ashraf Marawan
El Azzazy.

Writing-Review & Editing: Mostafa Ismail, Ibraheem
Mahmoud Mwafey, Mahmoud Ali Elsaid, Ashraf Marawan
El Azzazy.

COMPETING INTERESTS

The authors report that there are no conflicts of interest to
declare.

ETHICAL APPROVAL

Ethical approval was granted by the Ethics Committee of
the Faculty of Dental Medicine, Al-Azhar University
(approval No. AUAREC20240006-5).

FUNDING

The authors report no financial funding received for this
work.

INFORMED CONSENT

Information consent was obtained from all participants.

REFERENCES

1. Rahman MS. Awareness and knowledge of various
options for treatment of missing teeth in patients at a
specialty dental hospital in Hyderabad, India. Asian
Pac J Health Sci. 2016; 3:89-93.
doi:10.21276/apjhs.2016.3.45.13

2. Wilson Jr TG, Schenk R, Buser D, Cochran D.
Implants placed in immediate extraction sites: a report
of histologic and histometric analyses of human
biopsies. International Journal of Oral &
Maxillofacial Implants. 1998;13(3).

3. Berglundh T, Abrahamsson I, Welander M, Lang NP,
Lindhe J. Morphogenesis of the peri-implant mucosa:
an experimental study in dogs. Clinical oral implants
research.2007;18(1):18.
doi:10.1111/5.16000501.2006. 01380.x

4. Geurs NC, Vassilopoulos PJ, Reddy MS. Soft tissue
considerations in implant site development. Oral and
Maxillofacial Surgery Clinics. 2010;22(3):387-405.
doi: 10.1016/j.coms.2010.04.001.

5. Perez A, Caiazzo A, Valente NA, Toti P, Alfonsi F,
Barone A. Standard vs customized healing abutments

1597



10.

with simultaneous bone grafting for tissue changes
around immediate implants. 1-year outcomes from a
randomized clinical trial. Clinical implant dentistry
and related research. 2020;22(1):42-53. doi:
10.1111/cid.12871

Ruales-Carrera E, Pauletto P, Apaza-Bedoya K,
Volpato CA, Ozcan M, Benfatti CA. Peri-implant
tissue after immediate implant
placement using a customized healing abutment.
Journal of Esthetic and Restorative Dentistry.
2019;31(6):533-41. doi: 10.1111/jerd.12512

Wang L, Wang T, Lu Y, Fan Z. Comparing the Clinical
Outcome of Peri-implant Hard and Soft Tissue
Treated with Immediate Individualized CAD/CAM
Healing Abutments and Conventional Healing
Abutments for Single-Tooth Implants in Esthetic
Areas Over 12 Months: A Randomized Clinical Trial.
International Journal of Oral & Maxillofacial
Implants. 2021;36(5). doi:10.11607/jomi.8823.
Vergoullis, C. L. Badell, G. Papadopoulos, and D. S.
M. Jambi, “An innovative approach for the selection,
generation and recording of a custom emergence
profile around implants,” J. Implant. Adv. Clin. Dent,
vol. 9, pp. 6-19, 2017 jl.

Albrektsson T, Branemark P-I, Hansson H-A,
Lindstrom J. Osseointegrated titanium implants:
requirements for ensuring a long-lasting, direct bone-
to-implant anchorage in man. Acta Orthopaedica
Scandinavica. 1981;52(2):155-70.
doi:10.3109/17453678108991776

Fernandes D, Nunes S, Lopez-Castro G, Marques T,

management

IJDDT, Volume 16 Issue 82s, 2026

11.

12.

13.

14.

15.

Montero J, Borges T. Effect of customized healing
abutments on the peri-implant linear and volumetric
tissue changes at maxillary immediate implant sites:
A l-year prospective randomized -clinical trial.
Clinical implant dentistry and related research.
2021;23(5):745-57. doi:10.1111/cid.13044.
Furhauser, R.; Florescu, D.; Benesch, T.; Haas, R.;
Mailath, G.;Watzek, G. Evaluation of soft tissue
around single-tooth implant crowns: The pink esthetic
score. Clin. Oral Implant Res. 2005, 16, 639—644. doi:
10.1111/5.1600-0501.2005.01193. x.

Covani U, Bortolaia C, Barone A, Sbordone L. Bucco-
lingual crestal bone changes after immediate and
delayed  implant  placement. Journal of
periodontology. 2004;75(12):1605-12.
doi:10.1902/jop.2004.75.12.1605.

Schierano G, Ramieri G, Cortese M, Aimetti M, Preti
G. Organization of the connective tissue barrier
around long-term loaded implant abutments in man.
Clinical Oral Implants Research. 2002;13(5):460-4.
doi:10.1034/5.1600-0501.2002.130502. x.
Menchini-Fabris G-B, Crespi R, Toti P, Crespi G,
Rubino L, Covani U. 3-year retrospective study of
fresh socket implants: CAD/CAM customized healing
abutment vs cover screws. International journal of
computerized dentistry. 2020;23(2). PMID: 32555764
Janakievski, J. Case report: Maintenance of gingival
form following immediate implant placement—The
custom-healing abutment. Adv. Esthet. Interdiscip.
Dent. 2007, 3, 24-28.

1598



