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ABSTRACT 
Background: High-translucency zirconia has been developed to improve the esthetic limitations of 
conventional zirconia while retaining favorable mechanical properties. Lithium disilicate remains an 
established esthetic ceramic, but the relative translucency of the two material families is strongly 
influenced by thickness and zirconia composition. 
Objective: To systematically synthesize comparative evidence on the translucency of true 
polycrystalline zirconia and lithium disilicate and to examine the influence of material thickness. 
Methods: Comparative primary studies evaluating at least one true polycrystalline zirconia and one 
lithium disilicate group were eligible when a quantitative optical translucency outcome was reported 
at a defined thickness. We treated the translucency parameter (TP), CIEDE2000-based translucency 
parameter (TP00), contrast ratio (CR), and direct/total transmittance as distinct outcome constructs. 
Studies using only zirconia-reinforced lithium silicate without a true zirconia arm were excluded. We 
included 17 traceable comparative primary studies in the qualitative synthesis. Quantitative pooling 
was restricted to directly comparable thickness-specific TP datasets with extractable sample size, 
mean, and standard deviation. 
Results: Across the included evidence, lithium disilicate generally demonstrated greater translucency 
than conventional 3Y zirconia and most high-translucency zirconias at equal thickness. Increasing 
yttria content improved zirconia translucency, with 5Y/5.5Y materials approaching lithium disilicate 
in several studies. Thickness consistently reduced translucency. In an exploratory random-effects 
meta-analysis of directly comparable 5Y/5.5Y zirconia versus lithium disilicate datasets, the pooled 
mean difference in TP at 0.8 mm was -3.26 (95% CI -4.35 to -2.16; I²=95.5%), favoring lithium 
disilicate. At 1.5 mm, the pooled mean difference was -0.81 (95% CI -2.27 to 0.65; I²=98.6%), showing 
no clear pooled difference. The very high heterogeneity and small number of studies require cautious 
interpretation. 
Conclusion: Lithium disilicate remains more translucent than most zirconia formulations at equal 
thickness, although newer high-yttria zirconias substantially narrow this difference. Thickness, yttria 
content, shade, specimen geometry, and optical measurement method are major determinants of 
apparent translucency. Material selection should therefore be based on both composition and 
clinically intended restoration thickness rather than material name alone. 
 
Keywords: Zirconia, Lithium Disilicate, Translucency, Translucency Parameter, Contrast Ratio, 
Transmittance, Thickness, Dental Ceramics, Meta-Analysis. 
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INTRODUCTION 

Esthetic ceramic restorations require a balance 
between optical integration and mechanical 

reliability. Lithium disilicate glass-ceramics are 

widely used because of their favorable 
translucency and tooth-like optical behavior, 

whereas yttria-stabilized zirconia is valued for 
high strength and fracture resistance. 

Conventional 3 mol% yttria-stabilized 

tetragonal zirconia polycrystal (3Y-TZP), 
however, is relatively opaque. The 

development of 4Y and 5Y partially stabilized 
zirconias, together with modifications in grain 

structure and sintering, has increased the 
cubic-phase fraction and improved light 

transmission. 

Translucency is not an intrinsic material label 
alone. It changes with ceramic thickness, 

crystalline composition, shade, surface 
treatment, aging, background, measurement 

geometry, and the optical index used. 

Translucency parameter (TP), TP00, contrast 
ratio (CR), and direct or total transmittance 

quantify related but non-identical optical 
phenomena. Higher TP or transmittance 

indicates greater translucency, whereas a 

higher CR indicates greater opacity. These 

differences are important when synthesizing 
evidence and preclude indiscriminate pooling of 

all optical outcomes. 
Comparative studies have increasingly 

evaluated newer translucent zirconias against 

lithium disilicate at clinically relevant 
thicknesses. A thickness-specific synthesis is 

therefore needed to clarify whether high-
translucency zirconia approaches lithium 

disilicate and under which conditions. This 
review aimed to synthesize comparative 

evidence on true polycrystalline zirconia versus 

lithium disilicate and to explore thickness-
specific quantitative differences where 

sufficiently comparable data were available. 
 
MATERIALS AND METHODS 
Review question and eligibility 

The review question was: Among dental 
ceramic specimens or monolithic restorations, 

how does the translucency of true 
polycrystalline zirconia compare with lithium 

disilicate, and how is this relationship 

influenced by material thickness? 

 

Element Definition 

Population 
Dental ceramic specimens or monolithic 

restorations. 

Index material 

True polycrystalline yttria-stabilized zirconia, 

including conventional and high-translucency 3Y, 
4Y and 5Y/5.5Y formulations. 

Comparator 
Lithium disilicate glass-ceramic tested within the 

same primary study. 

Outcomes 
TP, TP00, CR, direct/total transmittance, or 

another clearly defined quantitative translucency 

measure. 

Effect modifier Ceramic/restoration thickness. 

Design 
Comparative primary in-vitro studies and directly 

relevant comparative experimental studies. 
 
Inclusion and exclusion criteria 

Studies were included when they were original 

comparative investigations, contained at least 
one true polycrystalline zirconia arm and one 

lithium disilicate arm, reported a quantitative 

translucency outcome, and specified the 
specimen or restoration thickness. Studies were 

excluded when they evaluated zirconia-
reinforced lithium silicate alone without a true 

zirconia arm, lacked a lithium disilicate 

comparator, did not quantify translucency, 
were reviews or non-primary publications, or 

did not provide sufficient thickness information. 
A study was not required to test more than one 

thickness to be eligible. Instead, thickness was 

treated as an effect modifier and analyses were 

stratified by thickness whenever comparable 

data permitted. 
 
Information sources and search approach 

A structured electronic search was undertaken 
using combinations of terms for zirconia, 

translucent or monolithic zirconia, yttria-
stabilized zirconia, lithium disilicate, e.max 

CAD/e.max Press, translucency, translucency 

parameter, contrast ratio, transmittance, and 
optical properties. MEDLINE/PubMed was used 

as the principal bibliographic verification 
source, supplemented by publisher records and 

citation searching. Studies were retained only 
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when their bibliographic identity and direct 

zirconia-versus-lithium-disilicate comparison 
could be independently traced. 

Core PubMed syntax: ("zirconia"[Title/Abstract] 
OR "translucent zirconia"[Title/Abstract] OR 

"monolithic zirconia"[Title/Abstract] OR "yttria 

stabilized zirconia"[Title/Abstract] OR 3Y-
TZP[Title/Abstract] OR 4Y-PSZ[Title/Abstract] 

OR 5Y-PSZ[Title/Abstract]) AND ("lithium 
disilicate"[Title/Abstract] OR "e.max 

CAD"[Title/Abstract] OR "e.max 
Press"[Title/Abstract]) AND 

(translucen*[Title/Abstract] OR "contrast 

ratio"[Title/Abstract] OR 
transmittance[Title/Abstract] OR "optical 

properties"[Title/Abstract]). 
 
Data extraction and outcome harmonization 

Study design, sample size, zirconia system, 
lithium disilicate comparator, thickness, optical 

outcome, measurement method, and principal 

findings were extracted. For quantitative 
synthesis, sample size, mean, and standard 

deviation were extracted only when directly 
recoverable. Classical CIELAB TP, CIEDE2000-

based TP00, CR, and transmittance were not 
assumed to be interchangeable. CR was 

interpreted in the opposite direction to TP and 

transmittance. Baseline measurements were 
preferred for cross-material comparisons in 

aging studies. 
 

Statistical analysis 

For identical outcome scales, mean difference 
(zirconia minus lithium disilicate) with 95% 

confidence intervals was used. Random-effects 

models were selected because clinically 
important heterogeneity was expected from 

differences in zirconia generation, brand, 
shade, sintering, specimen preparation, 

measurement equipment, and background. 

Heterogeneity was summarized using I². Multi-
arm studies were not treated as multiple 

independent studies when they shared the 
same lithium-disilicate control. Quantitative 

pooling was limited to comparisons with 
sufficiently compatible thickness, outcome 

definition, and extractable numerical data. 

 
RESULTS 
Study selection and characteristics 

Seventeen traceable comparative primary 
studies published between 2014 and 2024 met 

the review criteria and were included in the 

qualitative synthesis. The evidence was 
predominantly in vitro. Tested thicknesses 

ranged from approximately 0.5 to 2.0 mm in 
the principal comparative datasets, with some 

studies evaluating a single thickness and others 

testing multiple thicknesses. Zirconia systems 
included conventional 3Y materials and newer 

4Y, 5Y, and 5.5Y high-translucency 
formulations. Lithium disilicate comparators 

included low- and high-translucency CAD/CAM 
or pressed systems. 

 

Study Year Design Comparison 
Thickness 

(mm) 
Outcome 

Main 
finding 

Harianawala 
et al. 

2014 In vitro 

Conventional/high-
translucency 

zirconia vs 
conventional/HT 

LDS 

1.0 
Direct 

transmittance 

HT LDS 

highest; HT 
zirconia 

remained 
below 

conventional 

LDS. 

Harada et 

al. 
2016 In vitro 

5 zirconias vs 

e.max CAD LT 
0.5, 1.0 

Total 

transmittance 

LDS more 

translucent 

at matched 
thicknesses. 

Church et 

al. 
2017 In vitro 

4 translucent 
zirconias vs e.max 

CAD HT 

0.5-2.0 TP 

LDS higher 

at equal 
thickness; 

thin zirconia 
could exceed 

thicker LDS. 

Baldissara 

et al. 
2018 

In vitro 

crowns 

Cubic zirconias vs 

LDS 
1.0, 1.5 

Transmission, 

CR 

Thin ultra-
translucent 

zirconia 
could 
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equal/exceed 

thicker LDS 
in crown 

geometry. 

Kwon et al. 2018 In vitro 
3Y/5Y zirconia vs 

e.max CAD LT/HT 
1.0 TP00 

5Y 
intermediate 

between 3Y 
and LDS. 

Yilmaz et al. 2018 
In vitro 

aging 

Monolithic zirconia 

vs LDS (+ZLS) 

0.5, 0.7, 

1.0 
RTP/TP00 

LDS ranked 

above 
monolithic 

zirconia at 

each 
thickness. 

Zhang et al. 2019 In vitro 
3Y/4Y/5Y zirconia 

vs LDS 
0.5 

CR / optical 
mapping 

Higher-yttria 
zirconia 

approached 

LDS 
translucency. 

Sen & Isler 2020 In vitro 
YZ HT/ST/XT vs 
e.max CAD LT 

0.5, 1.0, 
1.5 

TP, CR 

LDS most 

translucent 
at 0.5 mm; 

5Y zirconia 
closest. 

Lawson & 

Maharishi 
2020 In vitro 

High-translucency 
zirconias vs e.max 

CAD 

1.0 TP00 

Material and 

sintering 
affected 

zirconia 
translucency. 

Aljanobi & 

Al-Sowygh 
2020 

In vitro 

aging 

Multilayer 
zirconias vs e.max 

CAD HT 

1.0 TP 

Material-

specific 
translucency 

and aging 

effects. 

Kim 2020 In vitro 
5 zirconias vs 

e.max CAD HT/LT 
1.0 

TP00, 

transmittance 

e.max HT 

highest; 5Y 
zirconia 

more 

translucent 
than 3Y. 

Cho et al. 2020 In vitro 3Y/4Y/5Y vs LDS 0.8, 1.5 TP 

LDS highest 

at both 
thicknesses; 

5Y closest. 

Ziyad et al. 2021 In vitro 

3 multilayer 

zirconias vs e.max 

CAD LT 

1.0 TP, CR 

LDS highest 

TP and 

lowest CR. 

Park et al. 2022 In vitro 3Y/4Y/5.5Y vs LDS 0.8, 1.5 TP 

Higher yttria 

increased 

TP; 5.5Y 
approached 

LDS at 1.5 
mm. 

Kanpalta et 
al. 

2022 
In vitro 
aging 

UT zirconias vs 
e.max CAD LT 

1.0 TP 

LDS 

reference 
showed 

higher TP 
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than tested 

zirconias. 

Wang et al. 2023 In vitro 
2 zirconias vs 2 

LDS systems 

0.5, 1.0, 

2.0 
TP 

TP 
decreased 

with 
thickness; 

material type 
strongly 

affected TP. 

Aydoğdu et 

al. 
2024 

In vitro 

veneers 

Monolithic zirconia 

vs LDS 

0.5, 0.7, 

1.0 
TP 

Zirconia 
significantly 

less 

translucent; 
thickness 

significant. 
 
Quantitative optical findings 

Study 
Thicknes

s 

Zirconi

a 
n Mean±SD LDS n Mean±SD Metric 

Harada 
2016 

0.5 
Katana 

UT 
5 33.73±0.13 

e.max 
CAD 

LT 

5 40.32±0.25 
Total 

transmittanc

e % 

Harada 
2016 

1.0 
Katana 

UT 
5 23.37±0.27 

e.max 
CAD 

LT 

5 27.05±0.56 
Total 

transmittanc

e % 

Kwon 
2018 

1.0 

Katana 

UTML 

5Y 

1
0 

8.30±0.24 

e.max 

CAD 

LT 

1
0 

9.28±0.36 TP00 

Lawson 
2020 

1.0 
Katana 
STML 

1
0 

7.88±0.25 

IPS 

e.max 

CAD 

1
0 

9.33±0.56 TP00 

Cho 
2020 

0.8 

Katana 

UTML 
5Y 

1
0 

15.36±0.50 

Rosett

a SM 
LDS 

1
0 

19.18±0.29 TP 

Cho 
2020 

1.5 

Katana 

UTML 
5Y 

1
0 

12.64±0.19 

Rosett

a SM 
LDS 

1
0 

14.20±0.39 TP 

Ziyad 

2021 
1.0 

Katana 

STML 

1

8 

14.280±0.34

5 

e.max 

CAD 
LT 

1

8 

20.439±0.86

0 
TP 

Ziyad 

2021 
1.0 

Katana 

STML 

1

8 
0.696±0.039 

e.max 

CAD 
LT 

1

8 
0.592±0.016 CR 

Park 

2022 
0.8 

5.5Y 

zirconia 

1

0 
16.47±0.39 

Rosett

a SM 
LDS 

1

0 
19.17±0.29 TP 

Park 

2022 
1.5 

5.5Y 

zirconia 

1

0 
14.13±0.12 

Rosett

a SM 
LDS 

1

0 
14.20±0.32 TP 

Kanpalt

a 2022 
1.0 

Katana 

UTML 
5 12.11±0.41 

e.max 
CAD 

LT 

5 18.93±0.52 TP 

 
Thickness-dependent pattern 
All multi-thickness comparative studies 
showed a reduction in translucency as ceramic 

thickness increased. At equal thickness, lithium 

disilicate generally retained an optical 
advantage. The magnitude of this advantage 

narrowed with newer high-yttria zirconias. 
Importantly, clinically recommended minimum 
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thicknesses are not necessarily equal between 

materials. Church et al. reported that 0.5-mm 
zirconia specimens could be more translucent 

than 1.0-mm lithium disilicate despite lithium 
disilicate being more translucent at every 

equal-thickness comparison. Baldissara et al. 

similarly demonstrated that restoration 
geometry and clinically selected thickness can 

alter the practical ranking observed in flat-
specimen experiments. 

 
Exploratory meta-analysis 

Thickness Studies Comparison 
Random-

effects 

MD 

95% CI I² Interpretation 

0.8 mm 
Cho 2020; 
Park 2022 

5Y/5.5Y 

zirconia vs 

LDS 

-3.26 
-4.35 to -

2.16 
95.5% Favors LDS 

1.5 mm 
Cho 2020; 
Park 2022 

5Y/5.5Y 

zirconia vs 

LDS 

-0.81 
-2.27 to 

0.65 
98.6% 

No clear pooled 
difference 

 

The 0.8-mm pooled estimate favored lithium 
disilicate. At 1.5 mm, the pooled confidence 

interval crossed zero. Both analyses showed 

extreme heterogeneity and contained only two 
studies, so they should be interpreted as 

exploratory. The heterogeneity likely reflects 
differences in zirconia composition, specific 

brands, optical measurement conditions, and 

specimen characteristics. 
 
Methodological quality considerations 

The evidence base was dominated by 
laboratory studies. Most studies clearly 

described the ceramic systems, specimen 
dimensions, optical measurement method, and 

statistical comparisons. Recurrent 
methodological limitations across the literature 

included small group sizes, inconsistent 

reporting of sample-size calculations and 
randomization, variable reporting of operator or 

assessor blinding, heterogeneous 
spectrophotometric methods, and differences 

in surface treatment, shade, background, 

sintering, and aging protocols. These 
limitations reduce the certainty of a single 

pooled material effect and support outcome- 
and thickness-specific interpretation. 

 
DISCUSSION 

This systematic review demonstrates a 

consistent overall pattern: lithium disilicate is 

generally more translucent than conventional 
and many high-translucency zirconias when the 

materials are compared at the same thickness. 
The difference is largest for conventional 3Y 

zirconia and becomes progressively smaller as 
zirconia formulations contain more yttria and a 

larger cubic-phase fraction. Several studies 

found 5Y or 5.5Y zirconia to approach lithium 
disilicate, particularly at greater thicknesses or 

when compared with lower-translucency 
lithium disilicate formulations. 

Thickness was one of the most consistent 

determinants of translucency. Increasing 
thickness reduced TP and transmittance and 

increased optical masking. This observation has 
direct clinical importance because zirconia and 

lithium disilicate do not always require the same 

minimum restorative thickness. Consequently, 
an equal-thickness laboratory comparison 

answers a material-science question, whereas 
a comparison at clinically recommended 

thicknesses may better reflect restorative 
decision-making. A thin high-translucency 

zirconia restoration may therefore exhibit 

clinically acceptable or even greater light 
transmission than a thicker lithium disilicate 

restoration despite the intrinsic optical 
superiority of lithium disilicate at equal 

thickness. 

The quantitative synthesis also illustrates why a 
single overall meta-analysis would be 

misleading. TP, TP00, CR, and transmittance 
are related but not identical measures. In 

addition, multi-arm studies often compare 

several zirconia generations with a shared 
lithium-disilicate control. Treating every arm as 

an independent study would artificially increase 
precision. The present analysis therefore used 

only directly comparable thickness-specific TP 
datasets for exploratory pooling. 

The 0.8-mm meta-analysis favored lithium 

disilicate, whereas the 1.5-mm analysis did not 
demonstrate a clear pooled difference. 

However, I² exceeded 95% in both analyses. 
This heterogeneity is clinically plausible rather 

than merely statistical: zirconia composition, 

cubic-phase content, grain size, sintering 
schedule, shade, surface finish, background, 

and measurement device can all alter the 



Eisha Fatima et al / Translucency of High-Translucency Zirconia versus Lithium Disilicate at Varying 
Thicknesses: A Systematic Review and Exploratory Meta-analysis 

 

4426| International Journal of Pharmacy Research & Technology | July - Dec 2026 | Vol 16 | Issue 2 

observed translucency. The pooled estimates 

should therefore be viewed as summaries of a 
narrow subset of the evidence rather than 

universal material constants. 
 
Clinical implications 

For highly esthetic situations in which maximal 
translucency is required, lithium disilicate 

remains the more predictable optical choice. 

High-yttria zirconia may be advantageous when 
greater strength, reduced restorative thickness, 

or masking is required, while still providing 
substantially improved translucency compared 

with conventional zirconia. The selection of 
zirconia should specify its generation and yttria 

content; the broad term 'zirconia' is insufficient 

for optical decision-making. 
 
Limitations 

The principal limitation is the heterogeneity of 
the available laboratory evidence. Studies used 

different zirconia generations, lithium-disilicate 
translucency grades, shades, thicknesses, 

specimen geometries, backgrounds, aging 

protocols, surface treatments, 
spectrophotometers, and optical indices. 

Numerical mean/SD data were not uniformly 
recoverable for every eligible study, restricting 

quantitative pooling. The exploratory meta-
analyses contained only two directly 

comparable studies at each thickness and 

therefore cannot support robust publication-
bias assessment or extensive sensitivity 

analysis. In addition, the review is based 
predominantly on in-vitro evidence, and optical 

measurements obtained from flat specimens do 

not completely reproduce the complex 
geometry, substrate, cement, and lighting 

conditions of clinical restorations. 
 
CONCLUSION 

Within the limitations of the available evidence, 
lithium disilicate generally exhibits greater 

translucency than zirconia at equal ceramic 
thickness. The optical gap is most evident for 

conventional 3Y zirconia and narrows 

substantially with newer 5Y/5.5Y high-
translucency zirconias. Increasing thickness 

reduces translucency in both material families. 
Exploratory pooling favored lithium disilicate at 

0.8 mm but showed no clear pooled difference 

at 1.5 mm; the high heterogeneity prevents 
definitive quantitative generalization. Clinical 

material selection should therefore consider 
zirconia generation, lithium-disilicate 

translucency grade, restoration thickness, 

substrate, and required balance between 

esthetics and mechanical performance. 
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