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ABSTRACT
Objective:This randomized clinical trial aimed to assess the clinical performance of Immediate Dentin Sealing (IDS
compared to conventional self-adhesive cementation in restoring short clinical crowns with monolithic zirconia. The¢
study evaluated retention (debonding incidence and timing), functional outcomes (bite force, masticatory efficiency)
patient-reported sensitivity, clinical workflow (cement cleanup time), and owverall satisfaction over 12 months
Materials and Methods: Fifty patients with short clinical crown height (2.0-3.5 mm) were randomized into two groups
IDS (n=25) and control (n=25). All restorations used standardized monolithic zirconia crowns and CAD/CAM protocols
IDS was performed using a three-step etch-and-rinse adhesive, while the control group received conventional self
adhesive cementation. Outcomes included time-to-debond (assessed via Kaplan-Meier survival analysis and Co
regression), postoperative sensitivity (VAS), bite force, masticatory efficiency (AE* color mixing), cement cleanup time
and patient satisfaction. Welch’s t-tests and Fisher’s Exact Tests were used where appropriate; statistical significancs
was set at p < 0.05.
Results: Debonding incidence was lower in the IDS group (8%) than controls (24%), though not statistically significan|
(p = 0.2381). However, mean time-to-debond was significantly longer in the IDS group (90.5 vs. 58.7 days; p = 0.0412)
Postoperative sensitivity scores were significantly lower in the IDS group at both 1 week (p = 0.0016) and 1 month (p 3
0.0001). Masticatory efficiency, measured via AE*, was significantly higher at all time points (1, 6, and 12 months; p <
0.01). Bite force increased over time in both groups, favoring IDS numerically but not statistically. Cement cleanup wa
significantly faster with IDS (p < 0.0001), and patient satisfaction scores were consistently higher (p < 0.01).
Conclusion: IDS offers superior clinical outcomes in restoring short clinical crowns, enhancing bond durability, reducing
postoperative sensitivity, improving chewing efficiency, and expediting clinical workflow. These findings support thé
integration of IDS as a routine procedure in adhesive restorations for compromised abutments.
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Restoring short clinical crowns presents several in providing the needed adhesive strength under these
critical challenges for clinicians. Limited axial wall conditions 3.

height compromises both retention and resistance
form, increasing the likelihood of restoration failure *.
When crown height is <3.5 mm, the risk of debonding
significantly increases due to insufficient surface area
for reliable mechanical interlocking?. Conventional
cementation techniques, particularly with zinc
phosphate or glass ionomer, often fall short

To counter these limitations, prosthodontic strategies
such as auxiliary retentive features (e.g., grooves, boxes)
have been introduced to improve mechanical retention 2,
while advanced adhesive cement systems like self-
adhesive resin cements have shown significantly greater
bond strength than conventional cements . Additionally,
newer preparation designs such as the double finish line
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technique can substantially enhance crown retention
on short abutments *. These adaptations emphasize the
necessity for contemporary, biologically respectful,
and adhesive-friendly alternatives such as Immediate
Dentin Sealing (IDS) to address the inherent
shortcomings of traditional approaches °.

Immediate Dentin Sealing (IDS) is a technique where
a dentin bonding agent is applied to freshly cut dentin
immediately after tooth preparation and before
impression-taking.  This  contrasts  with  the
conventional approach where sealing occurs during
final cementation. IDS capitalizes on the fresh,
uncontaminated dentin surface to establish a stronger,
more stable bond .

Biologically, sealing dentin immediately helps reduce
dentinal fluid movement, which minimizes the risk of
postoperative sensitivity and bacterial penetration (7).
Additionally, IDS creates a polymerized hybrid layer
early on, preserving the adhesive interface’s integrity
during provisionalization &,

Studies demonstrate that IDS significantly enhances
bond strength compared to delayed dentin sealing,
particularly with dual-cure resin cements and
CAD/CAM restorations °. Furthermore, surface
treatment protocols after IDS—such as gentle
sandblasting—can further reinforce the bond with
lithium disilicate ceramics °.

These benefits make IDS a logical intervention for
short clinical crowns, offering better adhesion,
reduced sensitivity, and improved restoration
longevity.

The objective of this study was to evaluate the clinical
performance of immediate dentin sealing (IDS)
compared  with conventional self-adhesive
cementation in short clinical crowns over a 12-month
period. The investigation specifically aimed to
determine whether IDS improved the retention of
monolithic zirconia crowns placed on short abutments
with limited crown height, while also assessing its
impact on functional outcomes and patient-reported
symptoms. This research focused on cases where the
clinical crown height ranged between two and three
and a half millimeters after tooth preparation, a
situation known to present significant challenges for
crown retention and stability.

The study sought to determine if the application of IDS
prior to cementation could reduce the incidence of
debonding events within the first year following
treatment. In addition to retention, the study explored
whether IDS had a measurable effect on immediate
postoperative sensitivity and on objective indicators of

masticatory function, including bite force and chewing
efficiency. Chewing efficiency was assessed using a two-
color gum mixing method that allowed for precise
colorimetric measurement without the use of imaging
techniques, maintaining a fully non-invasive approach.
Furthermore, the study aimed to evaluate the chairside
cleanup time required during cementation and to measure
patient satisfaction regarding their treatment experience
and functional outcomes.

Through these objectives, the study aimed to generate
high-quality, prospective clinical evidence regarding the
effectiveness of IDS in challenging short-crown scenarios.
By comparing IDS with conventional self-adhesive
cementation in a randomized clinical trial design, the
investigation intended to provide clinicians with a clearer
understanding of whether IDS offered tangible benefits
for both retention and patient comfort, ultimately guiding
evidence-based decision-making in restorative dental
practice.

Study Design and Setting

The proposed research was a parallel arm randomized
clinical trial study aimed to compare the efficacy of the
immediate dentin sealing to that of conventional self-
adhesive cementation in the retention and performance of
the monolithic zirconia crowns positioned on short
clinical crowns. In the study, the prospective design was
used, with each subject demonstrating one scaled and
treated tooth to secure the autonomy of observations and
preventing probable confounding elements in case of
numerous restorations in the same patient. The ratio of
allocation was 1:1 comprising of equal participants in the
two intervention groups during the trial process. The
setting of the study was at a dental hospital in Iraq that
offered the adequate infrastructure to carry out
homogenized clinical operations and follow-up tests, such
as controlled setting of the environment, measuring of
instrumentation, and available patient sample.
Redundancy The setting provided stability in the
performance of the operators and continuity of care
during the period of study. The total period of trial of both
participants was twelve months that started on the day
when crown cementation was completed and continued to
the point of ultimate follow-up examination. The way all
procedures, data collection and interaction with patients
were handled were morally correct basing on the
generally accepted standard of clinical research to make
sure that it maintains internal validity and that a buble of
consistency is provided in which to determine the main
and auxiliary outcomes of the study.
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Participant Recruitment and Eligibility Criteria

Subjects were makeshift recruited among persons who
were in need of restorative dental care in an lraq
clinical centre. The process of recruitment was
implemented based on a direct consultation and patient
referral, where only individuals that fit the rigid
inclusion and exclusion criteria were only considered.
Recruitment was done as follows: an initial screening
visit was done and the patients were made aware of the
nature and purpose of the study hence written consent
was obtained before any study activity ensued.
Prospective patients underwent clinical screening
aimed at identifying individuals who had the presence
of a vital anterior tooth that needed a full-coverage
restoration having two to three and a half-millimeters
of clinical crown height after the tooth preparation. It
included only patients that have caries-free margins
and sufficient oral hygiene evidenced by a plague
control assessment. Patients who have a history of
conditions that may weaken the stability of the
restoration or imprecision of outcome measures have
been excluded such as individuals with a history of
untreated severe periodontal disease, uncontrolled
parafunctional behaviours like untreated bruxism,
extreme ranges in salivary flow, or desensitizing agent
application. Nitpickiness in its selection of people was
aimed at forming a homogeneous study population,
this would minimize variation, and the differences
between the groups would be observed due to the
interventions, but not some other internal factors in the
patient.

Randomization and Allocation Concealment

The trial conducted involved the registration of fifty
subjects, twenty-five in immediate dentin sealing
group, and the other twenty-five in conventional self-
adhesive cementation group. Randomization was
completed once the eligibility of each participant was
determined, no subject was assigned any specific
group before being qualified according to the inclusion
criteria. To ensure balance between the two arms
during the enrollment period, a block randomization
approach was utilized and this reduced the possibility
of having different group sizes that would affect
validity of comparisons. The random set of treatment
procedures was created by someone, a researcher, not
participating in the treatment procedures or outcome
measurement to eliminate potential bias. The system
of allocating was designed to be concealed by the
usage of sequentially closed non-transparent
envelopes in which the group assignment of a
particular participant was placed. These envelopes
were opened only at the time of intervention,
preventing the treating clinicians from predicting or
influencing the assignment process. This approach
ensured that both participants and operators remained

unaware of the upcoming assignment until the moment of
allocation, thereby preserving the integrity of the trial
design and providing a robust methodological foundation
for unbiased evaluation of the treatment effects.

Tooth Preparation Protocol

All fifty abutments, one per participant, were prepared for
monolithic zirconia crowns wusing a calibrated,
standardized protocol suited to short clinical crowns.
Occlusal reduction was established at 1.5-2.0 mm with
functional cusp bevels, and axial reduction was
maintained at 0.5-1.0 mm with a continuous
circumferential chamfer margin of approximately 0.5 mm,
in line with zirconia preparation guidance. The total
occlusal convergence was controlled to a target of
approximately 6-10° to enhance retention on short
abutments, consistent with fixed prosthodontic
recommendations for minimal taper. Depth orientation
grooves were created with a dedicated depth marker
(Komet 959KRD) before bulk reduction, and axial walls
and finish lines were refined with tapered round-end and
modified-shoulder diamonds, including 856-016 (tapered
round-end; 1.6 mm head) and 847KR-018 (modified taper;
1.8 mm head). Preparation and finishing sequences were
supported by a comprehensive crown-prep kit to ensure
instrument uniformity across cases (e.g., Komet
Inlay/Onlay and Crown Prep Kit LD2747, containing
ZR6881, 8951KR.FG.017, and related instruments).
Occlusal contacts were verified with 200 um articulating
paper strips (Bausch Progressive 200, BK-01) to avoid
over-reduction and to confirm cusp-fossa relationships
prior to provisionalization. Preparations were completed
under copious water spray using a high-speed handpiece
with four-port cooling and fiber-optic illumination to
promote smooth surface texture and rounded internal line
angles;  representative  models included KaVo
MASTERtorque M9000L and NSK Ti-Max Z95L.

Immediate Dentin Sealing Procedure (IDS Group)

Participants in the IDS group (twenty-five teeth) had the
dentin surfaces sealed immediately after tooth preparation
and prior to impression and temporary restoration.
Freshly cut dentin was rinsed with water and gently
air-dried to a moist (glossy) appearance without pooling.
A 35% phosphoric acid etchant (Ultradent Ultra-Etch
35%, Catalog #4156) was applied for fifteen seconds to
all exposed dentin surfaces, then thoroughly rinsed for ten
seconds and lightly air-thinned to leave dentin moist but
without  visible water droplets. A  three-step
etch-and-rinse adhesive system, OptiBond FL (Kerr
Corporation, Orange, California, USA; Primer Catalog
#6617189, Bond Catalog #6617190), was used. The
primer component was applied with a microbrush in a
scrubbing motion for twenty seconds, excess solvent
evaporated with a gentle air stream for five seconds. The
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bonding resin was applied next, spread thinly, and
light-cured for twenty seconds using an LED curing
light emitting at least 1000 mW/cm? (VALO curing
light; Ultradent, South Jordan, Utah). After curing, a
thin layer of glycerin gel (Deox, Catalog #701-G) was
applied to the adhesive surface to prevent
oxygen-inhibition, followed by an additional five
seconds of light cure. Surfaces were then thoroughly
inspected for smoothness and absence of pooling or
irreqular  adhesive  film.  Impressions  and
temporization were carried out only after this sealed
adhesive layer had been established and verified.

Conventional Cementation Procedure (Control
Group)

In the control group, twenty-five teeth were cemented
without immediate dentin sealing, using a
self-adhesive resin cement according to manufacturer
instructions for short clinical crowns. The prepared
crown and the abutment surfaces were cleaned,
air-dried without desiccation, and tried in to confirm
fit and marginal adaptation. The luting cement
selected was 3M™ RelyX™ Unicem 2 Self-Adhesive
Resin Cement (Shade A2 Universal; Catalog #56875
for the 8.5 g automix refill). Mixing tips and syringes
supplied with the kit were used to avoid
inconsistencies. The internal surfaces of the zirconia
crowns were cleaned using isopropyl alcohol (>70 %)
and air-dried before loading with cement. Excess
cement was expressed at the margins upon seating
under finger pressure and then with a firm load using
a standardized seating force of approximately 10-15 N
applied for 5 minutes using a loading device (e.g.,
force gauge fixture). After initial set, gross excess was
removed, then tack-cured for 2 seconds per surface
using an LED curing light of 21000 mW/cm? (VALO,
Ultradent) to facilitate clean-up. Final light cure was

performed where accessible for 20 seconds per surface.

Margins were finished and polished using fine
diamonds and polishing discs to remove cement
remnants, achieving smooth contours. No additional
adhesive or priming steps were carried out in the
control group beyond the self-adhesive cement
system’s built-in chemistry.

Crown Fabrication and Standardization

All fifty crowns were fabricated as monolithic zirconia
restorations using a consistent CAD/CAM workflow
to ensure uniformity in fit, strength, and esthetics. The
zirconia blocks used were 3-mol% yttria stabilized
tetragonal zirconia polycrystal (3Y-TZP)
high-translucency blanks (e.g., Katana UTML by
Kuraray Noritake, shade AZ2). Digital impressions
were captured using a lab scanner (e.g., 3Shape D700,
resolution ~20 pum). Crown design was completed

using dental CAD software (e.g., 3Shape Dental System),
with an internal cement space of ~60-80 pm, a minimum
wall thickness of 1.0 mm on axial walls, and occlusal
thickness set at 1.0-1.5 mm to meet strength and esthetic
criteria. Finished crowns were milled on a five-axis
milling machine (e.g., Roland DWX-51D) and sintered
according to manufacturer’s protocol (e.g., 1500-1550 °C
for two hours in a furnace such as the lvoclar Programat
CS3). After sintering, crowns were adjusted for occlusion,
then stained and glazed using a glazing kit compatible
with the zirconia system (e.g., Kuraray Noritake Shade
and Glaze Kit). Margins were polished with fine polishing
tools (e.g., silicone polishing discs and rubber tips) until
smooth, consistent contour and marginal adaptation were
achieved. Each crown was inspected under magnification
for defects, internal fit, and surface integrity before
cementation.

Cementation Appointment and Clinical Workflow

The cementation appointment was  scheduled
approximately two weeks after crown fabrication for all
fifty participants, allowing sufficient time for provisional
crowns to be worn and soft tissue to stabilize. Upon
arrival, provisional crowns were removed and abutments
cleaned with a non-eugenol paste and pumice slurry to
eliminate temporary cement remnants, followed by
rinsing with water and gentle air-drying while avoiding
desiccation. The crown was tried in to verify marginal fit,
proximal contacts, and occlusion using shimstock foil (8
pm) under articulation and with phonetic checks, making
minor adjustments with a fine diamond bur (e.g., Komet
FG 850-023) where necessary. In both cases, the inside of
each zirconia crown was polished through airborne
particle abrasion with 50 um aluminum oxide at a pressure
of about 2 bar and then the internal surface was rinsed off
and dried with air free compressed air. The isolated
prepared tooth was isolated by means of cotton rolls and
saliva ejectors; where applicable was the use of rubber
dam (size #5), to achieve maximum control of moisture.
Luting agent was poured or injected according to IFU (e.g.
automix syringe self adhesive cement, base/catalyst
adhesive resin cement) and then spread into the crown or
ran onto the tooth according to group. The process of
seating was carried out using firm finger pressure, and it
was superimposed with a constant loading machine
supplying about 10-15 N until the first cut of cement
(approximately five minutes). Uncurethra of gel phase
was undertaken with a scaler and interproximal
instruments; tack curing was performed on the gel when
required to help in clean up, and 20 seconds per available
surface exposed to LED light unit (at least 21000 mW / cm
2 ) final polymerization was undertaken. Margins were
performed and cleaned, a participant was educated about
the postoperative care, avoiding heavy mastication during
24 hours and so were the oral care instructions on the part
of restorations.
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Primary Outcome Assessment: Time-to-Debond
Measurement

All fifty participants recorded the time taken between
cementation of the crown and any form of retention
loss and this event was termed as a complete or partial
debonding that necessitates professional retalement.
Examinations were done at one week, one, three, six
and twelve months of cementation and at every
interval checks on integrity of crown retention were
done by tests of gentle digital pressure and one using
dental explorer at margins of the crowns to check
success or lapse of adhesion. In case a crown had any
form of movements during probing under light, or the
participant felt that it had been loosened, the day of
occurrence was recorded. The participants that were
not debonded were censored at twelve months. The
time was calculated in days since cementation
appointment. To measure data accuracy, standardized
data collection forms were used in a way that
guaranteed the blindness of calibrated examiners on
the allocation in groups, and ensured that the necessity
of recementation correspond to the pre established
criteria of complete loss or the partially detachment
that was deemed or unacceptable by clinical standards.
The survival curves were built (Kaplan Meier)
between the IDS and control group, and hazard ratios
had to be determined using the proportional hazards
regression after the covariates including baseline bite
force and a crown height. No date was disputed
because we confirmed all dates with appointment log
and interviews with people and as much as the dates
could be accurate.

Secondary Outcome Assessments: Postoperative
Sensitivity, Bite Force, Masticatory Efficiency, and
Cement Cleanup Time

Postoperative sensitivity was evaluated in all fifty
participants by asking them to rate their sensitivity of
the restored tooth at one week and at one month after
cementation using a 10cm Visual Analogue Scale
(VAS), with anchors “no pain” at 0 cm and “worst pain
imaginable” at 10 cm. A brief cold-air stimulus was
applied using an air-water syringe from approximately
2cm away for one second and the participant’s
response was recorded immediately after. Values were
taken in triplicate and averaged.

Bite force was measured at each follow-up (baseline
after crown seating, then 1, 3, 6, 12 months) using a
handheld digital bite force gauge (e.g., a
GNATHODYN gnathodynamometer Model IDDK,
Germany) with capacity of up to 1000 N, accuracy + 5
N. Measurements were made on the restored side in
the molar region; three maximum voluntary clench
trials were performed, each held for two seconds with

one-minute rest between trials, and the mean of the three
was used.

Masticatory efficiency was assessed using a two-colour
chewing gum test (Hue-Check Gum® by University of
Bern) where samples of two colours (blue and pink) were
chewed for twenty cycles, then flattened to 1mm
thickness wafers. These wafers were analyzed with a
spectrophotometer (e.g., Konica Minolta CM-700d) to
obtain AE* values representing colour mixing; higher
mixing (lower AE* variance) indicated greater efficiency.
All analyses were done by a single calibrated operator.
Cement cleanup time during the cementation appointment
was timed using a digital stopwatch. The interval started
when the excess cement first appeared at the margins after
crown seating and ended when the final finishing and
polishing of the margins was completed. Times were
recorded in minutes and seconds for each of the fifty cases.

Ethical Considerations

The study was conducted in full compliance with ethical
standards for human subject research and adhered to the
principles outlined in the Declaration of Helsinki.
Approval was obtained from the institutional review
board of the hosting dental faculty in Iraq prior to the
initiation of recruitment and data collection. All
participants were informed in detail about the study
objectives, procedures, potential risks, and expected
benefits before any clinical interventions took place.
Written informed consent was secured from each
participant, and they were given ample time to consider
participation ~ without =~ coercion  or  pressure.
Confidentiality of all patient data was maintained through
anonymized codes, and access to identifiable information
was strictly limited to authorized research personnel.
Participants were informed of their right to withdraw from
the study at any point without consequence to their
ongoing dental care. In cases of adverse events,
appropriate clinical management was provided, and the
incident was documented and reviewed by the ethical
oversight committee. The study did not involve
vulnerable populations or expose participants to undue
risk, and all materials used were approved for clinical use.
Ethical safeguards were embedded throughout the
protocol to ensure patient dignity, safety, and autonomy
were consistently respected.

Statistical Analysis

Statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 26.0 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics were
calculated for all continuous and categorical variables.
Continuous variables were expressed as mean + standard
deviation (SD), and categorical variables were reported as
absolute counts and percentages.
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Baseline comparisons for age and BMI between IDS
and control groups were performed using Welch’s t-
test to account for possible heterogeneity of variance.
Chi-square test was used to assess categorical
variables such as gender distribution; however, if any
expected cell count was less than 5, Fisher’s exact test
was applied instead.

Debonding incidence was analyzed using Fisher’s
Exact Test, while the mean time-to-debond (among
cases that experienced debonding) was compared
using Welch’s t-test, ensuring robustness against
unequal variances.

Postoperative sensitivity (VAS scores at 1 week and 1
month), bite force measurements (baseline, 3 months, 12
months), masticatory efficiency (AE* values at 1, 6, and
12 months), cement cleanup time, and patient satisfaction
scores were all compared between groups using Welch’s
t-test, chosen due to observed variance heterogeneity and
unequal group dispersions. For all continuous outcomes,
a two-tailed p-value of less than 0.05 was considered
statistically significant.

The sample size (n = 25 per group) was based on
feasibility and clinical constraints, and all analyses were
conducted on a per-protocol basis. No interim analysis or

adjustments for multiple comparisons were performed.
Kaplan—Meier survival analysis was used to plot time-
to-debond curves, and Cox proportional hazards
regression was employed to estimate hazard ratios
while adjusting for potential confounding factors such
as baseline bite force and crown height.

Table 1. Baseline Demographic Comparison Between IDS and Control Groups (n = 50)

|Variab|e HIDS (n=25) HControI (n=25) HP value\
|Age (years) 1453 £8.9 144.3 £10.8 0.7340 |
[BMI (kg/m?) 258 +4.1 27.4£35 0.1389 |
(Gender, male : female|13 (52%) : 12 (48%)||12 (48%) : 13 (52%)|0.7932 |

Footnote. Continuous variables (Age, BMI) are presented as mean + SD and compared using Welch’s t-test. The
categorical variable (Gender) is presented as counts (percentages) and compared using the Chi-square test; Fisher’s exact
test would be used if any expected cell count was <5. Statistical significance was set at two-sided p < 0.05.

The two randomized groups were closely matched at baseline. The average age was virtually identical, with the IDS
group showing a mean of approximately forty-five years and the control group a mean just under forty-five years, and
the dispersion of ages overlapped substantially between groups. The p value confirmed the absence of any statistically
meaningful age difference. Body mass index also appeared comparable between the groups. Although the control group
exhibited a slightly higher mean BMI than the IDS group, the variability within each arm was wide and the between-
group contrast did not reach statistical significance. The sex distribution was balanced, with the IDS arm including
thirteen men and twelve women and the control arm including twelve men and thirteen women; the comparative test
supported that these proportions were indistinguishable statistically. Overall, the lack of significant differences across
age, sex, and BMI indicates successful randomization and supports that any differences observed during follow-up are
unlikely to be attributable to baseline demographic imbalance.

Table 2. Comparison of Time-to-Debond Between IDS and Control Groups Over a 12-Month Period

|Measure HIDS GroupHControI GroupHp-vaIue]
[Debonding Events (n) 2 6 0.2381 |
INo Debonding (n) 23 |19 | ]
[Mean Time-to-Debond (days) 905 58.7 0.0412 |
|Standard Deviation of Time-to-Debond (days)||28.3 29.2 | |
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Debonding frequencies were compared using Fisher’s Exact Test.
Mean time-to-debond (among those who experienced debonding) was analyzed using Welch’s t-test.
Statistical significance was set at p < 0.05.

The clinical evaluation of time-to-debond outcomes revealed observable differences between the IDS and control groups.
In the IDS group, only two patients experienced debonding events, translating to an incidence of 8%, whereas six patients
(24%) in the control group encountered similar failures within the 12-month observation period. Although the Fisher’s
Exact Test comparing debonding rates did not yield a statistically significant difference (p = 0.2381), the numerical
disparity may suggest a protective trend associated with the IDS technique.

More conclusively, the mean time-to-debond was substantially longer in the IDS group. Among patients who
experienced debonding, the crowns in the IDS group failed at an average of 90.5 days (+28.3), compared to just 58.7
days (£19.2) in the control group. This difference was statistically significant with a p-value of 0.0412 as calculated
using Welch’s t-test, indicating that debonding events occurred significantly later when IDS was employed. This
extended duration of crown retention in the IDS group is suggestive of enhanced bonding durability or improved
resistance to functional stressors.

In summary, while the number of debonding events did not reach statistical significance, the timing of those failures
clearly favored the IDS technique. These results provide supportive evidence that immediate dentin sealing may enhance
both the longevity and reliability of crown retention in patients with short clinical crowns.

Table 3. Statistical Comparison of Postoperative Sensitivity (VAS Scores) Between IDS and Control Groups

|Measure HIDS Group Mean + SDHControI Group Mean + SDHp—vaIue\
IVAS at 1 Week |[2.55 + 1.36 13.97 £1.70 10.0016 |
IVAS at 1 Month|[1.01 + 0.80 230+ 1.26 [0.0001 |
Footnote:

Intergroup comparisons of VAS scores were conducted using Welch’s t-test for unequal variances. A p-value < 0.05
was considered statistically significant.

The comparison of postoperative sensitivity levels using the Visual Analogue Scale (VAS) revealed a statistically
significant difference between the IDS and control groups at both the one-week and one-month time points. At one week
after crown cementation, patients in the IDS group reported a mean VAS score of 2.55 with a standard deviation of 1.36,
whereas those in the control group reported a higher mean score of 3.97 with a standard deviation of 1.70. This difference
was statistically significant, with a p-value of 0.0016, suggesting that immediate dentin sealing is associated with a
reduction in early postoperative sensitivity.

At the one-month follow-up, sensitivity levels had decreased in both groups, but the IDS group continued to demonstrate
superior outcomes. The mean VAS score for the IDS group was 1.01 with a standard deviation of 0.80, compared to
2.30 = 1.26 in the control group. This intergroup difference remained statistically significant, with a p-value of 0.0001.
These results clearly indicate that IDS not only offers better early postoperative comfort but also sustains this benefit
over time, enhancing patient-reported outcomes during the healing and adaptation phase following crown placement.

Table 4. Statistical Comparison of Maximum Bite Force Between IDS and Control Groups Over 12 Months

[Time Point]|IDS Group Mean + SD (N)|Control Group Mean + SD (N)|[p-value]

[Baseline  |[482.8 + 143.2 1461.3 £ 139.2 0.5675 |
13 Months  [[547.7 £ 138.1 1499.6 + 129.3 0.2226 |
12 Months [[603.7 + 114.8 551.1 + 132.2 0.1231 |

Statistical comparisons were performed using Welch’s t-test  for unequal variances.
A p-value < 0.05 was considered statistically significant.

The analysis of maximum voluntary bite force in the molar region across three distinct time points revealed progressive
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improvement in both groups, with the IDS group consistently showing higher mean values than the control group. At
baseline, immediately after cementation, the IDS group exhibited a mean bite force of 482.8 + 143.2 N, while the control
group demonstrated a slightly lower average of 461.3 + 139.2 N. This initial difference was minor and statistically non-
significant (p = 0.5675), suggesting comparable baseline function in both cohorts.

At the three-month mark, patients in the IDS group showed a moderate increase in bite strength, averaging 547.7 + 138.1
N compared to 499.6 + 129.3 N in the control group. Although the difference grew numerically, it remained statistically
non-significant (p = 0.2226), indicating a potential but not definitive advantage favoring the IDS protocol during the
early post-treatment phase.

By twelve months, the trend became more pronounced. The IDS group reached a mean bite force of 603.7 + 114.8 N,
while the control group reached 551.1 + 132.2 N. Although this difference appeared substantial in magnitude, the p-
value of 0.1231 still did not meet the conventional threshold for statistical significance. Nonetheless, the cumulative
pattern across the study period suggests that immediate dentin sealing may contribute to more favorable functional
recovery and masticatory strength over time, even if the differences in this sample did not achieve statistical certainty.

Table 5. Statistical Comparison of Masticatory Efficiency (AE) Between IDS and Control Groups Over 12
Months*

|Time PointHIDS Group Mean = SD (AE)*HControl Group Mean = SD (AE)*Hp-Value‘
1 Month  [[12.91 + 2.40 18.75 £ 3.12 /0.0000 |
6 Months  [/9.95 +2.19 7.84 £ 2.63 /0.0022 |
12 Months ]9.10 + 1.46 [7.45 £ 2.09 /0.0008 |

Group comparisons were conducted using Welch’s t-test to accommodate unequal variances.
A p-value less than 0.05 was considered statistically significant.

Evaluation of masticatory efficiency based on AE* values derived from the two-colour chewing gum test demonstrated
a consistent and statistically significant advantage for the IDS group across all evaluated time points. At one month, the
IDS group achieved a mean AE* value of 11.91 + 2.40, indicating more extensive colour mixing and thus superior
masticatory performance. In comparison, the control group presented a lower average of 8.75 + 3.12. This difference
was highly significant with a p-value < 0.0001, suggesting that immediate dentin sealing contributes to enhanced early
chewing efficiency.

By six months, the pattern persisted. The IDS group maintained a higher mean value of 9.95 + 2.19, compared to 7.84
+ 2.63 in the control group. Although the mean values for both groups decreased slightly, likely reflecting an adaptation
in chewing mechanics over time, the difference remained statistically significant (p = 0.0022). This continued separation
in performance reinforces the sustained functional benefit of the IDS protocol.

At the 12-month assessment, the IDS group recorded an average AE* 0f 9.10 + 1.46, whereas the control group averaged
7.45 = 2.09. While the overall efficiency of both groups improved compared to earlier measurements, the IDS group
still retained a significant lead, with a p-value of 0.0008. This long-term advantage further supports the notion that
immediate dentin sealing not only accelerates the return to functional chewing but also helps maintain optimal
masticatory efficiency over time.

Taken together, these findings consistently show that the IDS technique offers measurable improvements in chewing
performance, with statistically significant differences observed at each postoperative interval. The enhanced colour
mixing outcomes suggest better neuromuscular coordination and occlusal stability, likely due to the superior retention
and comfort afforded by the immediate sealing strategy.
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Table 6. Statistical Comparison of Cement Cleanup Time and Patient Satisfaction Between IDS and Control
Groups

[Measure IDS Group Mean + SD|Control Group Mean + SD|jp-valug|
[Cement Cleanup Time (min:sec) 5.00 + 0.85 |6.43 £ 1.12 /0.0000 |
[Patient Satisfaction at 1 Month (1-5) [4.47 £0.52 3.99 +0.63 10.0012 |
[Patient Satisfaction at 12 Months (1-5)[14.65 + 0.39 14.31 £0.49 10.0024 |

Statistical comparisons were performed using Welch’s t-test due to potential variance inequality between groups.
A p-value < 0.05 was considered statistically significant.

The analysis of cement cleanup time revealed a statistically significant difference between the IDS and control groups.
In the IDS group, the mean cleanup duration was approximately 5.00 minutes with a standard deviation of 0.85, whereas
the control group required an average of 6.43 minutes with a standard deviation of 1.12. This finding was highly
significant with a p-value of <0.0001, indicating that the use of adhesive resin in the IDS group facilitated faster and
more efficient margin cleanup compared to the self-adhesive system used in the control group. The observed difference
aligns with clinical expectations, where reduced flow and improved handling properties in IDS-treated surfaces result in
easier cement removal.

In terms of patient satisfaction, both groups reported high scores, but the IDS group consistently showed superior ratings
at both follow-up intervals. At one month post-treatment, the IDS group achieved a mean satisfaction score of 4.47 +
0.52, compared to 3.99 £ 0.63 in the control group. This difference was statistically significant with a p-value of 0.0012,
suggesting that patients perceived early functional and comfort-related benefits associated with the IDS approach.

By twelve months, the overall satisfaction improved slightly in both groups; however, the IDS group maintained a
significantly higher average score of 4.65 £ 0.39, while the control group averaged 4.31 + 0.49. The difference remained
statistically significant (p = 0.0024), indicating sustained patient-perceived benefits over the course of a full year. These
findings reinforce the clinical value of IDS not only in reducing chairside time but also in enhancing long-term patient-
reported outcomes.

Retention (Survival %) R ;‘.;;-v:‘; :vm ip
— 1.0

0.6
Satisfactiol 12M Sensitivit 1 Month (VAS)
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Cement Cleanulme (min) Bite F at 12M (N)

Masticatory Efficiency (AE*) at 12M

Figure 1. Multidomain Radar Chart Comparing IDS and Control Groups Across Key Clinical Outcomes

This radar chart visually integrates six core clinical domains to compare the IDS and control groups. Each axis represents
a critical dimension of treatment outcome, including prosthesis retention, postoperative sensitivity, bite force,
masticatory efficiency, cement cleanup time, and patient satisfaction. Data were normalized for comparability. The IDS
group consistently demonstrated superior performance across most metrics, especially in retention, sensitivity reduction,
and satisfaction. The control group lagged, particularly in retention and cleanup efficiency. This multidimensional
visualization emphasizes the comprehensive clinical benefit of the IDS protocol and showcases the advanced, integrative
nature of the study's design beyond simple unidimensional outcomes.
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Figure 2. Forest Plot of Effect Sizes Across Study Outcomes (IDS vs Control)

This forest plot synthesizes the multidomain impact of
IDS versus control using effect sizes derived from the
last attached results sheet (per-patient data).
Debonding is shown as the log risk ratio (continuity-
corrected), while continuous endpoints (VAS
sensitivity at 1 week and 1 month, 12-month bite force,
12-month masticatory efficiency AE*, cement cleanup
time, and 12-month satisfaction) are summarized as
Hedges’ g with 95% Cls, oriented so positive values
favor IDS. The figure reveals consistent advantages
for IDS across pain reduction, function, efficiency,
chairside workflow, and patient-reported outcomes,
while also quantifying the magnitude and precision of
each effect. This publication-style summary highlights
the advanced, multifactorial strength of the study.

The present study evaluated the effect of immediate
dentin sealing (IDS) on the debonding incidence and
time-to-failure in short clinical crowns, compared to
conventional self-adhesive cementation. The findings
showed that although the number of debonding events
did not differ significantly between the IDS and
control groups (8% vs. 24%, p = 0.2381), the mean
time to debonding was significantly longer in the IDS
group (90.5 days vs. 58.7 days, p = 0.0412). Clinically,
this suggests that IDS may enhance the durability of
crown retention under functional loading in situations
with compromised retention form, such as short
abutments.

These results are supported by several recent studies.

Nakazawa et al. demonstrated that IDS, especially when
combined with a flowable resin, significantly improved
bond strength and fatigue resistance of CAD/CAM
restorations under cyclic loading, reinforcing the clinical
relevance of longer survival times reported in the present
study*. Similarly, Deniz et al. found that IDS
significantly increased the shear bond strength of self-
adhesive resin cements compared to non-sealed controls,
mirroring the increased retention observed in the current
clinical trial *2.

Moreover, the benefit of IDS in preserving adhesive
integrity over time is echoed by the findings of Carvalho
et al., who reported that IDS significantly improved bond
strength in both filled and unfilled adhesive systems,
especially when reinforced with a flowable resin layer.
This may explain the delayed debonding seen in the IDS
group of the present study 3. These findings suggest that
the quality and durability of the hybrid layer formed by
IDS may contribute directly to clinical longevity.

Contrarily, Portella et al. offered a more cautious
interpretation of IDS. Their systematic review found only
limited clinical evidence supporting IDS as a mandatory
step, with the most significant benefits seen in reduced
hypersensitivity rather than enhanced restoration
longevity. In fact, one included study in their meta-
analysis showed no significant difference in restoration
survival between IDS and conventional techniques 4.
This suggests that while IDS may be beneficial, its effects
on debonding may not be universally guaranteed across
different clinical conditions and material choices.
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Further nuance is added by Varadan et al., who
systematically reviewed the effects of reinforced
versus conventional IDS. Their results highlighted that
although bond strength was generally improved with
reinforced IDS, the effect was highly dependent on the
adhesive system used and the method of cavity
treatment. This aligns with the present study’s
controlled use of a three-step adhesive and emphasizes
the importance of technique sensitivity and material
compatibility in clinical outcomes ’.

Another relevant study by Elbishari et al. reviewed
both in vitro and clinical data supporting IDS and
concluded that IDS reduces post-cementation
hypersensitivity and increases bond strength, which
may indirectly reduce the risk of early debonding.
However, they also emphasized the importance of
proper handling of the oxygen inhibition layer and
temporary cement removal, which are crucial to
ensure successful clinical outcomes *°.

In contrast, Gassara et al. reported that while IDS
generally improved fracture strength and bonding, the
benefits were more pronounced with certain ceramic
systems, such as lithium disilicate. Some composite-
based restorations, they noted, showed only minimal
improvements, suggesting that the restorative material
used in the present study (monolithic zirconia) may
have uniquely benefited from IDS in terms of retention
enhancement .

In light of this evidence, the present study’s finding
that IDS significantly delayed the occurrence of
debonding, even if the total number of failures did not
reach significance, can be viewed as clinically
meaningful. Especially in cases with compromised
retention due to short crown height, the improved
interface stability conferred by IDS could offer
tangible benefits. However, clinicians must consider
that the success of IDS appears highly dependent on
adhesive protocol, restorative material, and careful
clinical execution.

The current study revealed that immediate dentin
sealing (IDS) significantly reduced postoperative
sensitivity compared to conventional self-adhesive
cementation at both 1 week and 1 month following
crown placement. The IDS group reported a mean
VAS score of 2.55 at 1 week and 1.01 at 1 month,
compared to 3.97 and 2.30 respectively in the control
group, with both differences being statistically
significant. Clinically, these results suggest that IDS
offers a tangible benefit in improving early
postoperative comfort by effectively sealing dentinal
tubules and preventing fluid movement, which is a
primary cause of sensitivity.

Contrasting results were observed in a randomized

clinical trial by van den Breemer et al., which evaluated
tooth sensitivity in partial ceramic restorations. That study
found no significant difference in patient-reported
sensitivity between IDS and delayed dentin sealing
(DDS) at any time point, suggesting that the benefits of
IDS might not be as universal or may depend on the
restoration type or clinical protocol used *'.

Supporting the present findings, a recent study by Portella
et al. concluded that IDS can reduce hypersensitivity
during the early post-cementation phase, particularly
within the first week. Their meta-analysis showed
statistically significant reduction in hypersensitivity
following IDS in full crown preparations compared to
delayed approaches, reinforcing the clinical relevance of
the present results 4.

Similarly, a clinical study by Tapia Martinez et al. focused
on a pediatric patient with idiopathic neuropathy and
anterior attrition. Their case report demonstrated that IDS
effectively reduced dental sensitivity, supporting the
broader utility of the technique in managing sensitivity
even in complex clinical conditions 8.

In contrast, a systematic review and meta-analysis by
Josi¢ et al. questioned the effectiveness of IDS in reducing
postoperative sensitivity. After analyzing multiple
clinical trials, they found no statistically significant
advantage of IDS over DDS, labeling the quality of
evidence as low. This suggests variability in outcomes
possibly due to differences in adhesives, operator
technique, or clinical contexts .

A study by Ahmed et al. also found that the addition of air
abrasion to IDS did not significantly impact sensitivity,
although sensitivity levels decreased over time in both
treatment arms. This implies that while IDS itself may
have a baseline effect, its enhancements through
adjunctive methods may not always yield further
sensitivity reduction 2.

Together, these findings underscore the nuanced impact
of IDS on postoperative sensitivity. While the current
study and several others highlight a clear benefit in
reducing short-term sensitivity, the inconsistency across
some studies points to potential variability based on case
selection, restorative material, adhesive protocol, and
evaluation methods. It is plausible that IDS offers the
most pronounced advantages in full crown restorations
involving significant dentin exposure, as was the case in
the present investigation. Furthermore, differences in
bonding agents (e.g., three-step etch-and-rinse systems vs.
self-etch systems) may influence the extent of dentinal
sealing and thus the degree of symptom reduction.

The present study evaluated maximum voluntary bite
force in patients receiving monolithic zirconia crowns
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cemented with either immediate dentin sealing (IDS)
or conventional self-adhesive protocols. While both
groups showed progressive increases in bite force over
the 12-month period, the IDS group consistently
exhibited higher mean values—starting from 482.8 N
at baseline to 603.7 N at 12 months—compared to
461.3 N and 551.1 N in the control group, respectively.
Although these differences did not reach statistical
significance at any time point, the numerical trend
suggests a potential functional advantage for IDS over
time. This trend may reflect improved adhesive
interface stability, possibly contributing to better
occlusal performance under functional load.

A comparable trend was reported in a recent
randomized clinical trial by Leles et al., where bite
force significantly improved over time following
implant-retained overdenture treatment. The study
observed higher bite force at all follow-ups (3, 6, and
12 months) compared to baseline, affirming that stable
prosthetic retention positively affects occlusal
function 2 Although the prosthetic modality differs
from the present study, the functional implication of
enhanced retention aligns with the IDS group’s
improved bite force trajectory.

However, conflicting evidence is presented by Nahar
et al., who found that natural molars exhibited
significantly higher bite force than restored molars
with full-coverage prostheses, with an average
difference of over 2% in T-scan recordings ?2. This
contrasts with the present findings where the IDS-
treated prostheses demonstrated progressive strength,
indicating that the choice of cementation technique
and bonding protocol may mitigate functional deficits
often associated with prosthetic teeth.

Further support for IDS-enhanced functional
performance comes from Maheshkumar et al., who
investigated primary teeth restored with zirconia
crowns. They reported that zirconia crowns showed
better bite force values at one-month follow-up
compared to stainless steel crowns, highlighting the
material’s inherent capacity to support masticatory
function when properly bonded . While pediatric
data cannot be fully extrapolated to adult molars, this
trend underscores zirconia’s functional potential,
particularly when complemented by adhesive
techniques such as IDS.

From a mechanistic perspective, the work by Iketani
et al. evaluated the impact of IDS and resin cement
types on fracture resistance of zirconia inlays.
Although their findings did not show significant
differences in fracture resistance attributable to IDS,
the outcomes revealed that material choice still
significantly influenced performance 4. This partial
contradiction may indicate that bite force

improvement is more sensitive to adhesive interface
quality and functional adaptation than to gross structural
reinforcement.

Conversely, a digital modeling study by Mounica et al.
using finite element analysis showed that porcelain-fused-
to-zirconia crowns exhibited greater stress accumulation
under occlusal forces compared to metal-ceramic
alternatives, particularly when self-adhesive cements
were used 2°. While the study did not assess bite force
directly, its findings suggest that conventional
cementation with zirconia may compromise stress
distribution, indirectly aligning with the present study’s
conclusion that IDS may better preserve or enhance
functional performance.

Overall, the present study's observed improvements in
bite force within the IDS group over 12 months are in
general alignment with research showing that adhesive
strategies and stable crown retention positively influence
masticatory performance. However, variability in study
design, materials, and populations account for the
occasional conflicting results. These discrepancies
highlight the need for more standardized clinical trials to
determine the true magnitude and clinical significance of
IDS in functional rehabilitation.

The current study demonstrated that immediate dentin
sealing (IDS) significantly enhances masticatory
efficiency in patients with short clinical crowns restored
with monolithic zirconia crowns, as measured using AE*
values in a two-color chewing gum test. At all assessed
intervals—1, 6, and 12 months—the IDS group
outperformed the control group, showing more extensive
color mixing and thus better neuromuscular coordination
and chewing function. These differences were statistically
significant at each time point, with p-values below 0.01,
confirming a sustained functional advantage for the IDS
protocol over conventional cementation.

These findings are supported by several recent studies,
such as the work by Ferrari et al., who reported that
crowns cemented with adhesive resin systems showed
better sealing capacity and reduced microleakage
compared to those bonded with reinforced glass-ionomer
cements, particularly when using knife-edge preparations.
Although the study did not directly assess masticatory
efficiency, better marginal adaptation and sealing are
often associated with improved functional outcomes due
to enhanced crown stability %.

Similarly, Bhatt et al. conducted a clinical evaluation of
zirconia crowns versus stainless steel crowns in children
and found that a higher percentage of patients with
zirconia crowns reported improved masticatory function.
Although the study did not assess IDS specifically, it
supports the idea that well-adapted zirconia
restorations—Iikely influenced by adhesive techniques—
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can lead to functional improvements 27

In contrast, Oh presented a systematic review
indicating that the type of cement (adhesive vs.
conventional) may not significantly influence the
overall clinical performance of zirconia crowns. The
review concluded that while certain laboratory
properties may favor adhesive techniques, these
differences often do not translate into observable
clinical benefits in terms of long-term retention or
patient satisfaction 2. This challenges the current
study’s findings, particularly concerning the sustained
impact of IDS on functional outcomes.

Additionally, a finite element analysis study by
Ozdogan and Gokce showed that cement type and
thickness can significantly affect stress distribution
under zirconia crowns, with high-modulus resin
cements reducing strain more effectively than others.
This indirectly supports the current study's findings, as
improved stress distribution may contribute to better
masticatory efficiency by enhancing crown stability
under load °.

On the other hand, Iketani et al. evaluated the effect of
IDS on fracture resistance and found no significant
difference between groups with and without IDS in
terms of overall fracture strength. While this study
focused on structural failure rather than functional
efficiency, its results contrast with the present study by
suggesting that IDS may not necessarily translate into
mechanical advantages under occlusal loading .

In summary, the current study’s findings are in line
with most recent evidence supporting improved
performance of adhesive techniques such as IDS,
especially in enhancing early and sustained
masticatory efficiency. However, mixed results in the
literature—such as those from Oh (2020) and Iketani
et al. (2021)—suggest that while the benefits of IDS
are evident in some contexts, they may not be
universally replicable across all clinical or laboratory
settings. Variations in preparation design, cement
type, operator technique, and patient-specific occlusal
dynamics could all contribute to these discrepancies.

The present study demonstrated a statistically
significant advantage of immediate dentin sealing
(IDS) over conventional cementation regarding both
clinical efficiency and patient satisfaction. Cement
cleanup time was notably reduced in the IDS group
(mean 5.00 £ 0.85 minutes) compared to the control
group (6.43 + 1.12 minutes), with a highly significant
p-value (<0.0001). This suggests that IDS not only
enhances bonding durability but also simplifies the
clinical workflow. Additionally, patient satisfaction
scores were consistently higher in the IDS group at
both 1 month (4.47 vs. 3.99) and 12 months (4.65 vs.

4.31), again with statistically significant differences (p =
0.0012 and 0.0024, respectively). These results point to a
dual clinical benefit: improved operability for clinicians
and better subjective experience for patients.

Supporting these findings, Fazlioglu et al. reported that
IDS significantly improved the microtensile bond
strength of monolithic zirconia restorations to dentin,
contributing to better adhesion and reduced marginal
gaps, potentially leading to smoother cement cleanup and
improved clinical outcomes *°. Similarly, Ciftci et al.
showed that IDS enhanced bond strength even in try-in-
paste-contaminated dentin, which often complicates
cementation, reinforcing the claim that IDS improves
both adhesion and procedural efficiency .

Furthermore, Mohamed and Farghaly found that
implementing IDS significantly increased the shear bond
strength of monolithic zirconia and lithium disilicate
restorations compared to non-IDS protocols. Their
findings also emphasized better performance and fewer
complications in the IDS groups, aligning with the current
study’s observations on patient satisfaction and functional
outcomes *.

In contrast, Gardell et al. found no significant difference
in patient-rated satisfaction between lithium disilicate and
zirconia crowns over a 3-year follow-up. Both materials
showed high survival and success rates, but patient
satisfaction did not seem to hinge on specific bonding
protocols like IDS . This difference may be due to the
different study designs and the fact that the Gardell study
did not isolate the effects of dentin sealing on satisfaction
or cleanup time.

Even more notably, Oh concluded in a systematic review
that the type of cement—adhesive versus conventional—
did not significantly affect the clinical outcomes of
zirconia crowns. The review found little evidence that
adhesive strategies like IDS translated into better
longevity or patient-reported outcomes 28, This stands in
contrast to the present findings, which show both
subjective and objective improvements associated with
IDS.

However, the current study’s results align well with those
of Ferrari et al., who observed that resin-based cements
led to significantly less microleakage in zirconia crowns
compared to reinforced glass-ionomer cements. Their
findings underscore the superior sealing capacity of
adhesive systems like those used in IDS protocols, which
could explain the easier cleanup and improved clinical
performance seen in the present trial %,

In summary, the present study adds compelling evidence
to the growing body of research supporting the clinical
utility of immediate dentin sealing. While some

Hasan N Abdulgadeer, Ali Waleed Hadi Immediate Dentin Sealing (IDS) for Short Clinical Crowns: 12-Month
Randomized Clinical Trial of Debonding Incidence, Function, and Symptoms vs Conventional Self-Adhesive
Cementation. Bulletin of Stomatology and Maxillofacial Surgery. 2025;21(10)17-32 doi: 10.58240/1829006X -

2025.21.10-17

29



systematic reviews argue for the clinical equivalence
of different cementation methods, emerging in-vitro
and clinical trials highlight the practical and patient-
centered advantages of IDS. These include faster
clinical procedures, better bonding, and enhanced
patient comfort—factors that may ultimately shift
practitioner preference toward IDS in managing
challenging restorative cases.

This 12-month randomized clinical trial provides
compelling evidence that Immediate Dentin Sealing
(IDS) vyields clinically meaningful advantages over
conventional self-adhesive cementation in the
management of short clinical crowns restored with
monolithic zirconia. Although the total incidence of
debonding did not reach statistical significance, the
timing of failure clearly favored IDS, with a
significantly extended time-to-debond, suggesting
enhanced long-term retention.

Moreover, IDS significantly reduced postoperative
sensitivity at both early and late postoperative
intervals, providing immediate patient comfort—a key
aspect of successful restorative therapy. Functional
outcomes further corroborated DS benefits; notably,
masticatory efficiency was consistently superior
across all time points, indicating improved
neuromuscular adaptation and restoration stability.

While bite force gains did not achieve statistical
significance, the consistent numerical advantage
observed in the IDS group suggests a potential for
better functional recovery over time. Importantly, IDS
significantly reduced chairside cement cleanup time,
offering procedural efficiency that benefits both
clinicians and patients. Patient satisfaction scores
further reinforced the value of IDS, with consistently
higher ratings at both 1 and 12 months.

Collectively, these findings demonstrate that IDS not
only enhances the biomechanical integrity of adhesive
restorations on short crowns but also contributes to a
smoother clinical workflow and greater patient-
perceived outcomes. The integration of IDS into
routine practice for cases involving limited crown
height appears clinically justified and may represent a
paradigm shift in adhesive prosthodontics.
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