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Abstract---Aim: Evaluate the patient satisfaction of monolithic
zirconia crowns with vertical preparation technique and compare
them to deep chamfer finish line preparation in single crowns
restoring posterior teeth. Materials and methods: Fourty full coverage
zirconia crowns were fabricated for posterior teeth. The patients were
divided into two groups according to the preparation designs. Groupl:
(control group) horizontal finish line and Group2: (intervention group)
vertical finish line. Monolithic zirconia was used for the final
restorations. EXOCAD software was used to design the try-in & final
restorations which were later produced by five axis milling machine.
The cementation was done by using self-adhesive resin cement.
Patient satisfaction was assessed immediately after cementation using
the “Visual Analogue Scale” VAS. These measurements were repeated
after one, three, six, nine, and twelve months respectively. Result:
independent t-test was used to compare between the two groups. No
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statistically significant difference was detected between both groups
for patient satisfaction over one year. Conclusion: Both horizontal
finish line and vertical finish line revealed successful -clinical
performance in terms of patient satisfaction for zirconia full coverage
restorations.

Keywords---Zirconia crowns, horizontal finishline, vertical finishline,
USPHS criteria.

Introduction

Full-coverage ceramic crowns are traditionally prepared by removing a significant
amount of tooth structure. This aggressive tooth structural loss is frequently
accompanied by pain and post-operative sensitivity [1]. Various methods of tooth
preparation with minimum loss of sound tooth structure have been developed
over time [2]. Long-term success of prosthetic treatments depends on preserving
the amount and integrity of healthy tooth tissue, as well as maintaining
endodontic health. As a result, the concept of minimally invasive dental
restorations with minimum-thickness full-ceramic restorations has become more
prevalent.[3]. Dental preparation for fixed prostheses can take several forms,
including horizontal preparation with a defined margin (deep chamfer) or vertical
preparation with no margin/finish line [4]. To avoid overhangs and over-
contouring of restorations, shoulder and deep chamfer finish lines are commonly
used as horizontal finish lines for tooth preparation [5]. Vertical preparation was
formerly recommended for periodontally affected abutments for fixed prostheses
because it may be more conservative than horizontal preparation in certain
clinical scenarios [4]. Numerous disadvantages of vertical preparation have been
identified, such as overhangs, over-contouring, a lack of control over the marginal
seal and integrity, unpredictable tissue healing, and difficulties in removing
excess cement [0]. The inability of laboratory technicians to locate these tapered
thin margins using gingival tissue data and the risk of restoration chipping have
always complicated the option of adopting vertical preparation designs [7].
However, application of magnifying devices such as dental loupes and
microscopes, as well as intraoral scanners and monolithic restorations, enhances
preparation precision, accuracy, and marginal adaptability, resulting in an
extremely high level of prosthetic restoration quality [8]. Null hypothesis of this
study that there would be no significant difference between the patient
satisfaction of vertical preparation technique and deep chamfer preparation
design restored by monolithic zirconia crowns.

Materials and Methods

This randomized clinical study was performed in Fixed Prosthodontics’ clinics of
the Faculty of Dentistry, Cairo University, Egypt. It was approved by the
University’s Ethics Committee of Scientific Research in July 2019. Medical and
dental history as well as a written informed consent, were obtained from all
participants who were selected according to their need for a full coverage
restoration.
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All teeth enrolled in this in vivo investigation were posterior teeth with no active
periodontal diseases, absence of tooth mobility or furcation involvement, patients
with endodontically treated teeth and the tooth must require full coverage
restoration. Uncooperative patients and those with parafunction habits,
minimally destructed molars such that can be restored with direct composite
fillings, or periodontal and apical infections, on the other hand, were eliminated
from this investigation.

A total of 40 monolithic zirconia full coverage crowns were included in the study.
They were divided equally into 2 groups (n=20), Group 1 (control group)
represented the deep chamfer preparation and group 2 (intervention group)
represented the vertical preparation. All procedures starting from diagnosis till
delivery were carried out by the same investigator for standardization, following
the same clinical protocol. The crowns were fabricated by the same dental
technician to eliminate any variations. A complete assessment of the teeth's state,
periodontal evaluation, oral health, and occlusal diagnosis were all performed.

For the control group, all the teeth were prepared by using recommended
preparation guidelines of 1.5 to 2.0 mm occlusal reduction, and 1.0 to 1.5-mm
axial reduction with a deep chamfer margin circumferentially using (Komet
6856.314.021; Germany) [9]. For the intervention group, 1.5 to 2.0 mm occlusal
reduction and for axial preparation special diamond burs (Komet, S6863.314.012;
Germany) with a non-working tip were used (batt bur). It has a coronal diameter
of 1.2 mm, an apical diameter of 0.7 mm, and a non-cutting end of 1 mm, which
minimizes or eliminates damage to the connective tissues and enables tooth-
guided preparation [10]. After preparation, the teeth were isolated from the
gingival tissues by placing appropriately sized displacement cord and the final
impression was made using fast set addition silicone impression material (Elite
HD+, Zermach,Italy).

Exocad software was utilised to analyze the preparation and ensure that it
fulfilled the criteria set in this study and then, design the final restoration.
Following the final restoration design, a temporary polymethyl methacrylate was
milled by a 5-axis milling machine (Roland DGA Corporation, California) and used
as a try in restoration to evaluate marginal adaptation, occlusal and proximal
contacts, as well as temporary restoration for emergence profile formation,
particularly with the intervention (F) group.

The zirconia (KATANA Zirconia STML, Kuraray Noritake Dental Inc.) crowns were
then milled following the approved design and sintered following the
manufacturer's recommendations. The intaglio surface of the attained zirconia
crowns was treated with a layer of (ZirClean, Bisco, Inc.Schaumburg) for surface
treatment and then cemented with a self- adhesive resin cement (Permacem 2.0,
DMG) [11]. Immediately after cementation, the patient satisfaction was assessed
in the form of questionnaire “Visual Analogue Scale” VAS using numerical
(discrete) from “0” unsatisfied to “10” satisfied. Patients were asked about shape
and food accumulation, chewing ability and ease of cleaning, taken as a baseline
record. Then the records were taken at three months, six months, nine months,
and twelve months later in follow-up visits over a one-year period. Comparison
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between both groups and follow up records was performed by using independent
t-test as P <0.05.

Results

In the control group (deep chamfer), Repetitive One Way ANOVA test was used to
compare between different intervals which revealed insignificant difference
between them as P > 0.05, as presented in table (1) and figure (1). In the
intervention group (Vertical), One Way ANOVA test was used to compare between
different intervals which revealed insignificant difference between them as P >
0.05, as presented in table (2) and figure (2). Comparison between both groups
was performed by using independent t-test which revealed insignificant difference
between both groups at all intervals (P>0.05), as presented in table (3) and figure
(3).

Table (1): Mean & standard deviation of patient satisfaction in control group
(Immediately post- cementation), 1st follow-up (after 3 months), 2nd follow-up
(after 6 month), 3rd follow-up (after 9 month) & 4th follow-up (after 12 month)

Patient satisfaction

Control group Total N P value

M SDh
Baseline — Immediately post-cementation 20 9.7 2.8
1st follow-up after 3 months 20 9.6 2.6

2nd follow-up after 6 month 20 9.7 29 0.99
3rd follow-up after 9 month 20 9.8 29
4th follow-up after 12 month 20 9.8 2.8

M: mean SD: standard deviation

P: probability level which is significant at P < 0.05
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Figure (1): Mean of patient satisfaction at baseline (Immediately post-
cementation), 1st follow-up (after 3 months), 2nd follow-up (after 6 month), 3rd
follow-up (after 9 month) & 4th follow-up (after 12 month) in control group (Deep
chamfer).

Table (2): Mean & standard deviation of patient satisfaction in intervention group
at baseline (Immediately post-cementation), 1st follow-up (after 3 months), 2nd
follow-up (after 6 month), 3rd follow-up (after 9 month) & 4th follow-up (after 12

month)
Patient satisfaction
Intervention group Total N P value

M SD
Baseline — Immediately post-cementation 20 9.2 25
1st follow-up after 3 months 20 9.3 23

2nd follow-up after 6 month 20 9.2 25 0.99
3rd follow-up after 9 month 20 9.4 28
4th follow-up after 12 month 20 9.1 27

M: mean SD: standard deviation
P: probability level which is significant at P < 0.05
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Figure (2): Mean of patient satisfaction at baseline (Immediately post-
cementation), 1st follow-up (after 3 months), 2nd follow-up (after 6 month), 3rd
follow-up (after 9 month) & 4th follow-up (after 12 month) in intervention group

(vertical).

Table (3): Comparison between control & intervention groups regarding patient
satisfaction at baseline (Immediately post-cementation), 1st follow-up (after 3
months), 2nd follow-up (after 6 month), 3rd follow-up (after 9 month) & 4th
follow-up (after 12 month)

Control group Intervention group
Intervention group Total N P value

M SD M SD
Baseline — Immediately post-cementation 20 9.7 2.8 9.2 25 0.55
1st follow-up after 3 months 20 9.6 2.6 9.3 23 0.71
2nd follow-up after 6 month 20 9.7 2.9 9.2 2.5 0.56
3rd follow-up after 9 month 20 9.8 2.9 9.4 2.8 0.63
4th follow-up after 12 month 20 9.8 2.8 9.1 2.7 042

M: mean SD: standard deviation

P: probability level which is significant at P < 0.05
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Figure (3): Comparison between control & intervention groups regarding patient
satisfaction at baseline (Immediately post-cementation), 1st follow-up (after 3
months), 2nd follow-up (after 6 month), 3rd follow-up (after 9 month) & 4th
follow-up (after 12 month).

Discussion

The patient satisfaction of posterior monolithic zirconia crowns with different
finish lines (deep chamfer and vertical) was assessed using VAS scale through 12
months.In addition to clinical outcomes, patient satisfaction is critical in
evaluating the entire quality of care and, thus, in improving dental care services
[12]. It can also assist in identifying the strengths and weaknesses of dental
services in order to improve treatment quality [13].

A visual analogue scale (VAS) is a type of psychometric response scale that is
commonly used in surveys and questionnaires. VAS is a method for measuring
subjective attributes that cannot be quantified, and it is an excellent instrument
for computing perceptions. It is a straight line with designated endpoints that
indicate the extreme limits of the response to be measured. Participants respond
by drawing a line at a specific location within a minute to represent their
perception of a specific phenomenon. VAS can be oriented either horizontally or
vertically. The line can be any length, but it is most typically displayed as a
horizontal line on which participants reply to the questionnaire by identifying a
location between two end points of the scale. The distribution of scores on a
horizontal VAS is more uniform than on a vertical VAS [14].

VAS has been used in dentistry to evaluate aesthetics, full denture satisfaction,
dental anxiety, and postsurgical evaluation. In prosthodontics, it is used to assess
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a variety of perceptions in both clinical and experimental situations. Treatment
satisfaction, prosthesis retention, and psychological attitude can all be assessed
using this tool [15]. Additionally, VAS can be effectively used to support and
validate clinical study findings in prosthodontics. This helps clinicians reduce the
perception gap and identify and resolve conflicts between them and their patients
[16].

The present study assessed patients’ satisfaction with the restorative treatment
received by means of a VAS on a scale of 0— 10, comparison between both groups
was performed by using independent t- test which revealed insignificant
difference between both groups at all intervals (P>0.05). This was in agreement
with Paniz et al.[17] who evaluated influence of deep chamfer preparation on the
periodontium when compared to a feather edge preparation. They found a patient
satisfaction value was 96.5% for esthetics and 98% for function.

Another study performed by Agustin-Panadero et al.[18] stated that The VAS
patient satisfaction scores were eight out of a maximum score of 10. They
concluded that after two years of treatment with vertical preparation without
finish line on zirconia core with feldspathic ceramic veneer, it produces gingival
thickening, margin stability, and optimal esthetics. Neither crowns nor FPDs
presented any mechanical complications.

The null hypothesis was accepted and the factor that might have influenced the
results is, the choice of monolithic zirconia as the final restoration. Zirconia has a
high flexural strength, demands conservative dental preparation, reduces wear on
the teeth, has appropriate aesthetics, requires reduced laboratory time and fewer
dental sessions, and avoids the undesired complication of chipping. For patients
with compromised occlusion or parafunction, monolithic zirconia crowns can be
fabricated with a 0.5 mm occlusal reduction [19].

The results of this study are promising and guide the clinicians to apply the more
conservative approach. Accordingly, we recommend further trails to investigate
the clinical performance of these restorations over a longer period of time.

Conclusion

According to the results of this study, the vertical preparation technique using
special burs and proper protocol combined with the great advantage in CAD/CAM
technology, monolithic zirconia crowns were successfully accepted by the patients
after a year of clinical use. These finding provides support for the application of
minimal invasive approach and opens the field for future research in fixed
prosthodontics.
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