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ABSTRACT

Objective: To evaluate and compare the clinical outcomes and patient satisfaction associated with monolithic zirconia(MZ) and
porcelain fused to metal (PFM) crowns in posterior teeth.

Material & Methods: A cross sectional study was conducted amongst 120 patients restored with either MZ (n=60) or PFM
(n=60) crowns in posterior teeth. Clinical assessment was done using Modified United State Public Health Service (Modified
USPHS). Patient satisfaction was measured using a 10 questionnaire based on a 5-point Likert scale. Data were analyzed using
SPSS 23.0 version. A p-value <0.05 was considered statistically significant.

Results: Monolithic zirconia showed a significantly better outcomes in marginal adaptation (p<0.01), fracture resistance
(p<0.01) and esthetic (p<0.05) as compared to PFM crowns. Zirconia restorations also showed a higher patient satisfaction
score especially regarding comfort, appearance and hygiene. PFM crowns exhibit more frequent chipping and marginal
discoloration as compared to zirconia.

Conclusion: This study concluded that Monolithic Zirconia crowns showed a superior clinical performance and patients

satisfaction than PFM crowns in posterior teeth.
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INTRODUCTION
The main objective of prosthetic rehabilitation is functional and
esthetic restoration. There is a limit availability of such restorations
which have both functional as well as esthetic restorative ability."
The most common restoration method for broken or cracked teeth
is ceramic restoration. When the strength and esthetic is required
the most accepted restoration in posterior teeth are metal ceramic
crowns.? During the past decades the use of cast metals have
been decreasing and the demand of tooth colour restorations have
been increasing due to esthetic.® The other reason could be due to
the upturned rise of precious casting metals.* The advancement of
digital technology it is zirconia crowns that replaced single teeth
that require complete coverage.® When the strength and esthetic is
required the most accepted restoration in posterior teeth are metal
ceramic crowns.® During the past decades the use of cast metals
have been decreasing and the demand of tooth colour
restorations have been increasing due to esthetic.” The other
reason could be due to the upturned rise of precious casting
metals.® The advancement of digital technology it is zirconia
crowns that replaced single teeth that require complete coverage.*
Monolithic zirconia are fabricate from high strength yttria stabilized
tetragonal zirconia polycrystal (Y-TZP) and consists of single
material instead of traditional layered ceramics which eliminates
the interface between core and veneering ceramic and that is the
site of failure in bilayered system. The trend of Zirconia based fixed
prosthesis and crowns has been increasing over time due to
excellent esthetics, biocompatibility and mechanical properties.®°1°
Over a period of 5 years the survival of zirconia crowns are 90%
while the estimated success after 10 years is 68%.8 The metal
ceramic restorations showed a greater survival rate of 92% after
10 years and 75% at 15 years.">" In another study it has been
shown that the survival rate of zirconia based crown are greater
and comparable with metal ceramic crowns." The study on
zirconia based crowns survival rate are limited to 05 years study
with many studies showed bias and poor quality of evidence.'?
Despite a greater advancement in the technology in the
past decades metal ceramic restorations are still the gold standard
in fixed prosthesis. ®However the patients increasing demand of
esthetic restoration has led to the predictability and popularity of all
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ceramic restoration and results in replacing metal ceramics in
almost all clinical applications.”” Monolithic zirconia crowns are
processed by means of computer added design and computer
added manufacturing (CAD-CAM). A systemic review showed that
laboratory fabrication was improved using CAD-CAM technology.™
A clinical study evaluating PFM crowns on tooth supported found
no difference in the final quality whether its CAD-CAM or
conventional fabricated crowns." Several in vitro studies
compared PFM and zirconia crowns flexural strength, fracture
resistance, and marginal adaptation clinical evidence remain
doubtful. The esthetic satisfaction and functional perception are
still underreported. The posterior zone which is functionally
demanding and less visibility often required balance between
strength and appearance.>”1%15

The objective of the study was to determine the technical
complications of monolithic zirconia crown and PFM crown. The
study hypothesis was that CAD-CAM zirconia crown shows less
technical complications than conventional PFM crown.

MATERIAL AND METHODS

A descriptive cross sectional study was carried at the Department
of Dentistry, Rural Health Center, Hospital, Sherpao, Charsadda
from January 2023 to September 2024. Ethical approval was
obtained from the hospital (ERC Ref. N0.38/8/2021) Patients who
received either PFM or Monolithic Zirconia crown in posterior teeth
(premolars and molars) between 1 and 5 years prior to evaluation
were considered. Records from hospital database were screened
for eligible patients to be identified. Informed consent was taken
from the patients.

Figure 1: The percentage of clinical evaluation of MZ and PFM.
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Figure 2: The mean score of patient satisfaction for MZ and PFM

Patient aged selected were 18-70 years. Those patients with
satisfactory oral hygiene (plaque index <1), single posterior crown,
crown in function for 1 year and those agreed on close follow up
were selected in this study. Those patients with parafunctional
habits/ bruxism, periodontal diseases and patients having systemic
diseases were excluded from this study. The patients were
assigned two groups:

Figure 1: Patients receiving monolithic zirconia crowns

Figure 2: Patients receiving PFM crowns.

A total of 120 crowns, 60 in each group were selected using
survival rate of 95% for group 1 and 85% for group 2.

Two trained prosthodontists performed evaluation,
caliberated for intra and inter-examiner reliability (kappa=0.85).
Modified United State Public Health Service (Modified USPHS)
was use to assess;

Marginal Integrity:

1. Acceptable (Alpha) or defective (Bravo/Charlie)

2. Colour stability: Using shade guide

3. Fracture/Chipping: Visual and tactile examination

4. Wear on opposite dentition: classified as none, slight,
moderate or severe

5. Periodontal response: probing depth, bleeding on probe or
plaque index.

Patient satisfaction assessment was carried out using 10-
item questionnaire regarding esthetic, functional and psychological
(comfort, esthetics, speech, function, fit, gum health, durability,
staining, sensitivity and overall satisfaction) on a 5-point lickert
scale (1=Strongly Disagree,2=Disagree,3=Neutral, 4=Agree and
5=Strongly agree). Score were categorized as low (1), moderate
(2-3) high (4-5).

Data were analyzed using SPSS 23.0 version. Descriptive
statistics were used for demographic and clinical data. Chi-square
tests assessed categorical differences between groups.
Independent t-tests were wused for continuous variables
(satisfaction scores). A p-value <0.05 was considered statistically
significant.

RESULTS

The mean age presentation was 42.3 + 12.7 years. Gender
distribution was balanced, with 52 males and 68 females overall.
There were no significant differences in age or gender between
groups (p > .05).

The clinical evaluatuion result is given in figure 1.

The marginal integrity of 96.7% of MZ and 91.7% of PFM
crowns showed excellent (Alpha) marginal adaptation. The
difference was not statistically significant (p = .18). The color
stability of MZ crowns maintained shade fidelity better than PFM
crowns. 98.3% of MZ crowns were rated as excellent vs 85.0% for
PFM (p = .02), indicating a statistically significant advantage.
Fracture/Chipping of only 1 MZ crown (1.7%) showed signs of
minor fracture. In contrast, 6 PFM crowns (10.0%) showed
porcelain chipping, with a statistically significant difference (p =
.04). Wear on opposing dentition showed moderate wear was
noted in 5.0% of MZ and 13.3% of PFM cases. Though more
frequent in the PFM group, the difference was not statistically

significant (p = .07). Amongst periodontal response showed both
groups exhibited comparable periodontal health with no significant
difference in probing depth or bleeding indices (p = 0.65).

The patient satisfaction outcomes are given in figure 02.

Regarding esthetic satisfaction, 96.6% of MZ crown
recipients reported high satisfaction compared to 83.3% in the
PFM group (p = .03).

Functional Satisfaction were observed between groups (p >
.05), with >90% of participants rating their crown function as
satisfactory. Overall Satisfaction Score were higher for the MZ
group (4.7 £ 0.3) than the PFM group (4.2 + 0.5), and this
difference was statistically significant (p = .01).

DISCUSSION

This study aimed to assess the clinical outcomes of monolithic
zirconia MZ and porcelain fused to metal PFM crowns placed in
posterior teeth. This was a cross-sectional study and analysis of
120 crowns who were in function for at least one year was carried
out. This study showed MZ crowns have superior colour stability
and lower incidence of chipping while maintain outcomes in
marginal integrity wear on opposite dentition and periodontal
health. Regarding esthetic outcomes, MZ crowns were highly
associated with patient satisfaction which is an increasingly factor
in patient- centered dental care.

For the longevity of restoration marginal integrity is crucial,
influencing plaque accumulation, microleakage and recurrent
caries. In the present study both MZ and PFM crown showed a
high rates of acceptable marginal adaptation (96.7% and 91.7%
respectively) with no statistical significant difference. The study is
in consistent with study done by Juntavee et al'®. The reason could
be that marginal adaptation is more function of laboratory and
operator expertise than the material used.

In terms of color stability and esthetic outcome MZ crowns
were outperforming PFM crowns. However, both crowns showed a
high acceptability rate. Only 1.75 MZ crown showed discoloration
while that of PFM crowns exhibit 15% discoloration. This study
result is similar to that of Alqutaibi et al which documented
superior translucency and esthetics of zirconia crowns as
compared to PFM crowns. This is due to the inherent optical
properties of zirconia crowns absence of underlying metal which
causing greyish color in the gingival margins.

The findings of this study showed that 10% of PFM crowns
exhibit chipping or fracture than 1.7% of MZ crowns. This supports
the premise that monolithic designs offer enhanced mechanical
stability by eliminating weak interfaces and PFM crowns are known
to be vulnerable to porcelain veneer chipping, a consequence of
the mismatch in thermal expansion coefficients and the layered
structure. While PFM crowns benefit from a long history of clinical
success, their longevity is often compromised by porcelain
fractures, especially in high-stress posterior zones. Beuer et al'®
and Arsalani et al'® in their study demonstrate that PFM crowns
are more vulnerable to fracture. In contrast to PFM crowns, MZ
crowns resist the forces and high flexural strength (900-1200
MPa).

In this study, both groups demonstrated acceptable wear
patterns, with slightly higher wear observed in the PFM group
(13.3% vs 5.0%, p = .07). Although not statistically significant, the
trend suggests that polished monolithic zirconia is relatively gentle
on opposing enamel. Gseibat et al®® have shown that polished
zirconia produces wear patterns similar to natural enamel and
even less than roughened porcelain surfaces. Our findings align
with this view, highlighting the importance of proper occlusal
adjustments and surface finishing techniques.

This study revealed that PFM and MZ crowns have no
statistically significant periodontal response suggested that both
materials, when properly finished and seated with accurate
margins, are biocompatible and maintain periodontal health.
Padbury et al*® and Cattoni et al?®> demonstarted that well-
contoured restorations and patient compliance with oral hygiene
contribute more to periodontal status than whether the crown is

636 PJMHS Vol. 17, No. 12, December, 2023



M. A. Khan, N. Ayub, N. Ali et al

metal-ceramic or ceramic-based. A high esthetic and overall
satisfaction was found in patients having MZ crowns than PFM
crowns. This suggests a shift of trend towards esthetically pleasing
metal free restorations in the posterior teeth. The reduced risk of
discoloration, natural translucency and absence of visible metal of
MZ crowns were likely contributors. Soleimani et al?® demonstrated
that patient perceptions often drive clinical success as much as
functional performance.

Clinical evaluation of functioning crowns, use of
standardized clinical criteria (Modified-USPHS), objective and
subjective inclusion measures and balanced comparison with a
matched sample were the strength of this study. The limitations of
the study are study design, different laboratory techniques and
clinicians, crown function evaluated for 1-5 years and no
radiographic assessment of periapical or subgingival tissues.
Future study may be considered for prospective study, long term
follow up and inclusion of radiograph. Esthetics, durability, minimal
maintenance, high color stability and decreased chipping of crown
make MZ crowns robust alternative to PFM.

CONCLUSION

The findings of this study concluded that MZ crowns are clinically
effective and patient preferred alternative to PFM crowns for
posterior restorations. These findings support the growing
preference of MZ in maxillofacial prosthodontics.
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