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A Retrospective Clinical 
Study on 1075 Lithium 
Disilicate CAD/CAM Veneers 
with Feather-Edge Margins 
Cemented on 105 Patients

ABSTRACT
Purpose: To evaluate the clinical performance of lithium disilicate (LiDiSi) computer-aid-

ed-design/computer-assisted-manufacturing (CAD/CAM) veneers with feather-edge mar-
gins. Methods: Over 4 years (2015–2019), 1075 LiDiSi veneers with feather-edge margins 
were fabricated with a fully digital workflow and cemented on 105 patients. The outcome 
variables were survival of the restorations, colour matching, quality of the ceramic surface, 
presence of marginal discolouration and marginal integrity. The last four variables were as-
sessed using the modified California Dental Association (CDA) and Ryge criteria. Results: 
The mean observation period was 30.8 months. The cumulative survival rate was 99.83%. 
At the last follow-up control, the colour matching of the surviving 1074 restorations was 
rated Alpha (1064 veneers, 99.06%) and Bravo (10 veneers, 0.94%); the ceramic surface 
was rated Alpha (1070 veneers, 99.62%) and Bravo (4 veneers, 0.38%); the marginal dis-
colouration was rated Alpha (1069 veneers, 99.53%) and Bravo (5 veneers, 0.47%); and the 
marginal integrity was rated Alpha (1070 veneers, 99.62%) and Bravo (4 veneers, 0.38%). 
Conclusion: CAD/CAM LiDiSi veneers with feather-edge margins fabricated with a fully 
digital workflow showed good clinical performance in terms of survival, colour matching, 
ceramic surface, marginal discolouration and integrity. Further, prospective and long-term 
studies are needed to confirm these positive results.

INTRODUCTION
Among the options available to the clinician for minimally invasive aes-

thetic restorations, porcelain laminate veneers (PLV) represent a solution 
with a high survival and success rate.1-4 PLV veneers guarantee an excellent 
aesthetic result thanks to the colour stability; they have good biocompat-
ibility and adequate mechanical properties.1-4 Because minimal invasive-
ness is one of the objectives of modern dentistry, full ceramic restorations 
with minimal thicknesses find an ideal indication.5-13 

In its monolithic form, individualised through colouring techniques, lith-
ium disilicate (LiDiSi) is an ideal material in case of abrasion or erosion, or 
where it is necessary to replace or restore the damaged enamel through a 
“re-enamelling” process.14-16 LiDiSi is also indicated for the correction of di-
astemas or dental malpositions and the restoration of incongruous shapes 
or colours, due to the presence of extended low-quality composite fillings. 
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LiDiSi is available in the hot-pressed form or blocks for com-
puter-aided-design/computer-assisted-manufacturing (CAD/
CAM) with a crystalline phase consisting of LiDiSi and lithium 
orthophosphate, which increases strength without negatively 
influencing colour and translucency.17-20 The biaxial flexural 
strength is 407 ± 45 MPa.17-20 Usually, LiDiSi is used for mono-
lithic restorations or as a support for porcelain restorations.17-20

IPS Empress 2®21,22 and the new IPS e.max® CAD23,24 (both 
produced by Ivoclar Vivadent) are LiDiSi-based ceramic blocks 
for milled CAD/CAM restorations. CAD/CAM-milled LiDiSi res-
torations offer three advantages: they allow a completely digi-
tal workflow, without any traditional impression using trays 
and materials; they do not require any manual procedure; 
they are characterised by high clinical predictability.23-26 In 
conventional, metal-free restorations, the most-used type of 
prosthetic preparation is the horizontal one with a well-de-
fined margin: chamfer, shoulder or light chamfer. Prepara-
tions without a defined margin are described as knife-edge, 
feather-edge, shoulderless, or, more simply, as vertical prepa-
rations, precisely to differentiate them from the classic hori-
zontal preparations. 

Vertical preparations are indicated in perio-prosthetic reha-
bilitations27 for metal-ceramic restorations in the literature. 
In contrast, few studies have reported on the results of us-
ing full-ceramic crowns with feather-edge preparation.28-30 Al-
though horizontal preparation has always been indicated as 
the ideal for glass-ceramic material, feather-edge or vertical 
preparations have been used by clinicians in an “unconscious” 
way. For example, vertical preparations have been used in the 
case of additive ceramic restorations that exploit the opportu-
nity to cement adhesively etchable dental ceramic to the tooth 
structure. By nature, these restorations have a very thin mar-
gin, almost like feather-edge preparations; these additional 
restorations are often made with feldspathic ceramics, which 
exhibit lower biomechanical characteristics than LiDiSi. 

For an extremely conservative approach, the use of LiDiSi 
with vertical preparation represents an interesting solution: 
it combines a highly resistant etchable ceramic that can be 
used with minimum thickness with a type of preparation that 
allows the preservation of a large amount of dental tissue, es-
pecially in the cervical area. 

The present retrospective study aims to evaluate the clini-
cal performance of LiDiSi CAD/CAM veneers with feather-edge 
margins, inserted over 4 years in a private dental practice.

MATERIALS AND METHODS 

INCLUSION AND EXCLUSION CRITERIA
The present retrospective study was based exclusively on data 

collected from patients who had been treated with LiDiSi CAD/
CAM veneers with feather-edge margins, in a single private clinic 
over 4 years (2015–2019). All the data were obtained and col-
lected retrospectively from the analysis of the patients’ electronic 

medical records, which presented all the necessary clinical infor-
mation, being also accompanied in some cases by photographic 
and radiographic documentation. Further conditions for inclu-
sion in this retrospective clinical study were the agreement to 
regularly attend the scheduled follow-up sessions when patients 
were recalled for professional oral hygiene treatment (every 6 
months). Patients also agreed to undergo photographic checks 
and signed a specific consent, in addition to that required for the 
therapies. Exclusion criteria were patients treated with CAD/CAM-
LiDiSi veneers with horizontal margins or with heat-pressed LiDi-
Si veneers; patients treated with analogue methods (i.e. through 
the capture of analogue impressions with trays and conventional 
materials) or not fully digital techniques; all patients who had no 
opposing dentition; and patients who did not give consent for 
enrolment. Edge-to-edge position of the front teeth was not con-
sidered as an exclusion criteria. However, in those patients, an 
increase of the width of the anterior arch was planned, where 
esthetically possible; if that was not possible, an increase of the 
vertical dimension of occlusion (VDO) was planned and obtained 
prosthetically, in order to obtain a sufficient restorative space 
and avoid any possible complication. The present retrospective 
clinical study was conducted under the respect of the principles 
of the Helsinki Declaration on Human Experimentation of 1975 
(revision of 2008).

OPERATIVE PROTOCOL
The teeth were prepared with feather-edge margins and an 

overall reduction from 0.2 to 1 mm for the incisal surfaces. The 
preparation followed the technique presented by the same au-
thor in 2016,31 which allows careful control of the thickness (Fig-
ure 1) and excellent esthetic results even in the cervical third 
(Figure 2). The depth of the preparation was individualised, 
based on the characteristics of the case. The incisal overlap 
was performed when lenghtening of the incisal margins was 
nedeed for esthetic or functional purposes. Provisional restora-
tions were not provided except in cases where the preparation 
was deeper and more visible to the patient. The temporary res-
torations were prepared, where necessary, through a silicone 
index and cemented with a point adhesion technique. Preser-
vation of the tooth structure was a priority in all cases, during 
both the preparation and finishing phases. 

While preparing the tooth, the clinician (M.I.) employed a single 
retraction cord (Ultrapack®, Ultradent, South Jordan, UT, USA or 
SilTrax®, Pascal Dental, Bellevue, WA, USA) before the final opti-
cal impression that was captured with an intraoral scanner (Tri-
os3®, 3Shape, Copenhagen, Denmark). The choice of the thick-
ness of the retraction cord was determined by the depth of the 
gingival sulcus. CAD software (DentalCAD®, Exocad, Darmstadt, 
Germany) was used for digital design. The standard tessellation 
language (STL) files of the restorations generated within the CAD 
system were then processed by a milling unit (MCXL®, Dentsply-
Sirona, York, PN, USA), sintered and coloured. DiSiLi CAD/CAM 
blocks (E-Max CAD®, Ivoclar Vivadent, Schaan, Liechtenstein) 
were used for all milling; the choice of the block was individu-
alised on the basis of the clinical indications given by the colour 
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and translucency of the teeth. All the indications provided by the 
manufacturer were respected, both in the production phase and 
in sintering and colouring. The veneers were checked in the lab-
oratory on a 3D printed model (Form2®, Formlabs, Somerville, 
Boston, MA, USA) without removable dies, derived from the opti-
cal impression. In this phase, the printed model was used to per-
form only gross adjustements when needed, since the accuracy 
of such model is not enough to check marginal precision of the 
restorations.32 The technician, however, carefully evaluated the 
interproximal contact points, occlusion and, above all, marginal 
adaptation; small adjustments were made where necessary. 
Finally, cementation was performed without a rubber dam, as 
the operating field was isolated with retractors (OptraGate®, Ivo-
clar Vivadent), a high-speed suction system, silicone and Teflon® 
tapes. The clinician had to pay particular attention during cemen-
tation, since the lack of a defined preparation line could lead to 
errors in the positioning and therefore in the cementation of the 

veneers. The etching of the restorations took place using 5% hy-
drofluoric acid (Porcelain Fix®, BJM Lab, or Yehuda, Israel) for 20 
seconds, after which the veneers were washed with water, dried 
and silanized (Monobond-S®, Ivoclar Vivadent). Where there was 
a large amount of residual enamel, the tooth was subjected to 
a three-phase adhesive system treatment; conversely, the op-
erator employed a single self-etching primer for dentin. Based 
on the final thickness of the restorations, the clinician chose 
between a light-curing resin cement (Variolink Veneer®, Ivoclar 
Vivadent) or a self-light-curing resin cement (Multilink Automix®, 
Ivoclar Vivadent). Initially, the operator gave a quick first hit of 
polymerisation for a few seconds; before the definitive harden-
ing of the cement, he proceeded to eliminate its excesses from 
the buccal and proximal surfaces using a dental probe, dental 
floss and a surgical blade (12D surgical scalpel blade, Swann-
Morton, Sheffield, UK). Subsequently, the polymerisation could 
be completed for a total time of not less than 3 minutes for 
each restoration, using a halogen curing light at 780 mW/cm2 
(Optilux 501®, Kerr, Orange, CA, USA). Once the cementation 
was complete, the clinician carefully checked the static and dy-
namic (protrusion and laterality) occlusion, in order to avoid 
any interference.The guidance was achieved also on veneers, 
with very smooth path, and avoiding an excessive stepness of 
the guidance. The clinician could perfect the final occlusal re-
touches with conical and ovoid burs (grain size 100–125 μm) 
and polish the surfaces of the restoration with silicone discs 
(ceramic polish 9545 F®, Brasseler, Savannah, GA, USA) and felt 
wheels using polishing paste (Dia Glace diamond paste®, Yeti 
GmbH, Engen, Germany). A fully documented clinical case is 
presented in Figures 3–12.

Figure 1: The workflow designed for vertical preparation for veneers. The study of the future emergence profile is a key point to be 
evaluated.

Figure 2: The final outcome of the restoration on the cervical 
third
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After cementation, detailed post-operative instructions were 
provided to the patients. Patients were requested to pay spe-
cial attention to daily oral hygiene procedures (brushing and 

flossing). Patients were requested to pay attention in particular 
to the area where their veneers meet the gums, as plaque ac-
cumulation in that area must be avoided for the successful 

Figure 3: Vertical preparations for veneers.

Figure 4: The main concept in vertical preparation is that there 
is a finishing area rather than a finishing line. The restoration 
could be designed on different finishing lines.

Figure 5: In minimal preparation design, the transition line 
zone should be cecked in terms to have a proper thickness.

Figure 6: The finishing line is designed on the stl file.

Figure 7: The most part of the preparation is on enamel, 
especially on the margin.

Figure 8: The restorations milled.

Figure 9: Pre-operative view.

Figure 10: Post-operative view.
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long-term survival of the restorations. The dental hygienist 
spent 20 minutes with each patient, explaining how to cor-
rectly brush and floss their teeth. In addition, patients were 
included in an annual follow-up program, and were requested 
to visit the dental office at least twice per year, for profession-
al oral hygiene procedures. Finally, in the presence of com-
pulsive habits (for example, nail biting) patients were asked 
to stop biting their nails; in the presence of parafunctions 
(clenching or bruxism) an occlusal night guard was provided 
to the patients, in order to protect the restorations from the 
undesired effects of the parafunction, and to provide a guide 
for the jaw so that muscles can relax and bite problems will 
not trigger the bruxing action. 

OUTCOME VARIABLES
The outcome variables of this study were survival of the 

restorations, colour matching, quality of the ceramic surface, 
presence of marginal discolouration and marginal integrity. The 
last four variables were assessed using the modified California 
Dental Association (CDA) and Ryge criteria, as previously 
described.31 These criteria use four scores (Alpha = optimal, 
Bravo = sufficient, Charlie = insufficient, Delta = bad) to evaluate 
the quality of the restoration. One experienced prosthodontist 
(F.M.), who was not directly involved in the treatment of 
patients, assessed these variables during each follow-up 
session. Every examination was performed using an intraoral 
mirror, a sharp explorer, a periodontal probe (XP23/OW® Hu-
Friedy, Chicago, IL, USA) and when requested, photographs and 
radiographs. The evaluation of the outcome variables occurred 
at different times. The first evaluation (T0) was performed at 

the time of cementation (baseline). Re-evaluations were made 
every 6 months thereafter during routine professional hygiene 
appointments (T1 = 6 months recall, T2 = 1 year control, T3 = 
18 months follow-up, T4 = 2 years follow-up, T5 = 30 months 
recall; T6 = 3 years follow-up; T7 = 42 months recall; T8 = 4 
years follow-up). The final score assigned to the restoration 
and valid for the statistics was the one assigned during the last 
control visit. Infiltration due to abutment decay, core fracture, 
partial or complete debonding that exposed the tooth structure 
were the main reasons for veneer failure. The veneers were 
evaluated for apparent changes in their outward structural 
integrity (chips, cracks, fractures) and marginal integrity using 
a sharp dental explorer, in accordance with the modified CDA 
and Ryge criteria.31 

STATISTICAL ANALYSIS
All data collected during subsequent follow-up visits and 

recorded in the individual patient records were used for the 
evaluation of the main outcomes of the study, i.e. the survival 
of the restorations, colour matching, quality of the ceramic 
surface, presence of marginal discolouration and integrity. 
The veneers’ cumulative survival rate was assessed using the 
Cutler and Ederer analysis,33 and life-table analysis for the 
analysis of the survival of the restorations were generated 
(overall, maxilla, mandible, anterior and posterior areas).

RESULTS 
In total, 105 patients (64 female, 41 male) treated with 1075 

LiDiSi CAD/CAM veneers with a knife-edge preparation in a 
4-year period (January 2015 to January 2019) were enrolled in 
this retrospective clinical study. Among the veneers, 655 were 
cemented in the maxilla (130 central incisors, 127 lateral incisors, 
124 canines, 85 first bicuspids, 85 second bicuspids, 63 first mo-
lars and 41 second molars), and 420 in the mandible (91 central 
incisors, 88 lateral incisors, 75 canines, 44 first bicuspids, 44 sec-
ond bicuspid, 44 first molars and 34 second molars). 

The survival of these veneers was investigated between Jan-
uary 2015 and January 2020, with a follow-up time ranging 
from 1 to 5 years (mean observation period: 30.8 months). 

In total, only one adhesive failure was reported in this study, 
after 3 years of function, in a second maxillary premolar. This 
complication was managed by redoing the restoration, then 
luting again, checking the occlusion and avoiding any occlusal 
contact during lateral movement. No other failures were re-
ported, and the cumulative survival rate of the restorations 
amounted to 99.83%. The cumulative survival rates with the 
Cutler and Eder table were summarized in Table 1-5.

All restorations were rated Alpha and Bravo (the highest 
scores), and no restorations were rated as Charlie or Delta 
(the lowest scores) on the modified CDA and Ryge criteria, i.e. 
the analysis of colour matching, quality of the ceramic surface, 
presence of marginal discolouration and marginal integrity. 

Figure 12: Post-operative view.

Figure 11: Pre-operative view.
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 Table 1. Overall life-table analysis for veneers survival.

Time interval 
(months)

Veneers at 
the start of 
the interval

Drop-outs 
during the 

interval

Veneers 
under risk

Failures during 
the interval

Survival rate 
within the 
period (%)

Cumulative 
survival 
rate (%)

0-12 1075 8 1067 0 100% 100%

12-24 885 4 881 0 100% 100%

24-36 579 6 573 1 99.83% 99.83%

36-48 358 3 355 0 100% 99.83%

48-60 250 2 248 0 100% 99.83%

 Table 2. Cutler & Ederer life-table survival analysis for veneers placed in the maxilla.

Time interval 
(months)

Veneers at 
the start of 
the interval

Drop-outs 
during the 

interval

Veneers 
under risk

Failures during 
the interval

Survival rate 
within the 
period (%)

Cumulative 
survival 
rate (%)

0-12 655 5 650 0 100% 100%

12-24 514 2 512 0 100% 100%

24-36 365 4 361 1 99.73% 99.73%

36-48 227 2 225 0 100% 99.73%

48-60 199 2 197 0 100% 99.73%

 Table 3. Cutler & Ederer life-table survival analysis for veneers placed in the mandible.

Time interval 
(months)

Veneers at 
the start of 
the interval

Drop-outs 
during the 

interval

Veneers 
under risk

Failures during 
the interval

Survival rate 
within the 
period (%)

Cumulative 
survival 
rate (%)

0-12 420 3 417 0 100% 100%

12-24 371 2 369 0 100% 100%

24-36 214 2 212 0 100% 100%

36-48 131 1 130 0 100% 100%

48-60 51 0 51 0 100% 100%

 Table 4. Cutler & Ederer life-table survival analysis for anterior veneers (incisors and cuspids).

Time interval 
(months)

Veneers at 
the start of 
the interval

Drop-outs 
during the 

interval

Veneers 
under risk

Failures during 
the interval

Survival rate 
within the 
period (%)

Cumulative 
survival 
rate (%)

0-12 635 5 630 0 100% 100%

12-24 514 2 512 0 100% 100%

24-36 399 4 395 0 100% 100%

36-48 276 2 274 0 100% 100%

48-60 215 1 214 0 100% 100%
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Among the surviving veneers, the colour matching was rated 
Alpha (1064 veneers, 99.06%) and Bravo (10 veneers, 0.94%); 
the ceramic surface was rated Alpha (1070 veneers, 99.62%) 
and Bravo (4 veneers, 0.38%); the marginal discolouration 
was rated Alpha (1069 veneers, 99.53%) and Bravo (5 veneers, 
0.47%); and the marginal integrity was rated Alpha (1070 ve-
neers, 99.62%) and Bravo (4 veneers, 0.38%). These scores 
were assigned during the last follow-up session attended by 
the patients and summarised in Table 6. 

DISCUSSION 
This retrospective clinical study reported on the clinical out-

comes of 1075 feather-edge LiDiSi veneers fabricated via a 
fully digital CAD/CAM protocol, cemented on 105 patients and 
followed for a period ranging from 1 to 5 years, with a mean 
observation period of 30.8 months. The statistical evaluation 
found a satisfactory cumulative survival rate of 99.83%, as a 
result of only one adhesive failure that occurred 3 years af-
ter cementation. This survival rate was comparable to those 
found by Aykor & Ozel,12 Guess & Stappert34 and, before them, 
Fradeani,11,35 who used heat-pressed ceramic veneers with a 
conventional preparation; and similar to that found by Imbur-
gia et al.36 in a previous study, where heat-pressed veneers 
with feather-edge margins were used.

In the last few years, the evolution of CAD software and hard-
ware, such as intraoral scanners, milling units and 3D printers, 
has radically transformed the workflow in digital dentistry. 

The process is now more reliable,37,38 and the restorative ma-
terials have evolved dramatically. LiDiSi is no exception.39

In the present clinical study, almost all veneers (99.06%) 
were rated Alpha for colour-matching, with only a few (0.94%) 
rated Bravo. None was rated as Charlie or Delta.

This result shows an improvement with colour matching, 
at least when compared with the previous study36 that used 
heat-pressed LiDiSi veneers. This outcome may be a direct 
consequence of the more careful control of the thickness dur-
ing preparation. In fact, it case of single discoloured teeth, a 
deeper preparation was performed, combined with the use of 
a low translucency or high opacity LiDiSi block. The outcome 
may also be the result of the properly designed digital mock-
up and the use of Shade Navigation App®, an application that 
helps identify the correct shade and translucency of the res-
toration. The 10 veneers rated Bravo may have been a conse-
quence of the very conservative and minimally invasive prepa-
ration, in the presence of some tooth discolouration. Because 
the same block of material was used for the all veneers for the 
same patient, the presence of a single discoloured tooth may 
have partially affected the colour matching of the restoration. 

With regard to the quality of the ceramic surface, 99.62% of 
the restorations were rated Alpha, and only 0.38% of the resto-
rations were rated Bravo, again with no Charlie or Delta record-
ings. CAD/CAM blocks have a high concentration of crystals, 
and this may contribute to the final excellent result. The Bravo 
rating of the 4 restorations (in 4 lower incisors) was the result of 
an excess of surface texture that was managed by the clinician 
through surface polishing. 

Table 5. Cutler & Ederer life-table survival analysis for posterior veneers (premolars and molars) 

Time interval 
(months)

Veneers at 
the start of 
the interval

Drop-outs 
during the 

interval

Veneers 
under risk

Failures during 
the interval

Survival rate 
within the 
period (%)

Cumulative 
survival 
rate (%)

0-12 440 3 337 0 100% 100%

12-24 371 2 369 0 100% 100%

24-36 180 2 178 1 99.44% 99.44%

36-48 82 1 81 0 100% 99.44%

48-60 35 1 34 0 100% 99.44%

Table. 6. Success of the survived restorations assessed at the last follow-up control, according to the modified CDA and Ryge criteria

Alpha Bravo Charlie Delta

Color 
matching

1064 10 0 0

Ceramic surface 1070 4 0 0

Marginal discoloration 1069 5 0 0

Marginal integrity 1070 4 0 0
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Finally, the marginal discolouration and integrity also 
showed excellent results, with the former rated as Alpha in 
99.53% of the restorations and Bravo in 0.47% of the restora-
tions, and the latter rated as Alpha in 99.62% of the veneers 
and Bravo in 0.38% of the veneers, respectively. No Charlie 
or Delta recordings were reported for either marginal discol-
ouration or integrity. These excellent results may be related 
to the feather-edge design and the minimally invasive prepa-
ration that exhibit smaller marginal gaps compared with the 
conventional preparation. With conventional preparations, 
the literature reports 9% microleakage 5 years after cementa-
tion.40-42 In a recently published review, Petridis et al.40 found 
that 9.5% of veneers showed marginal discolouration at 5 
years. In another literature review, Morimoto et al.41 found a 
lower incidence of marginal discolouration because the authors 
included clinical studies in which the preparation was more 
conservative in their analysis. Morimoto et al.41 also found 
better clinical outcomes of glass-ceramic veneers (94%) and 
feldspathic porcelain veneers (87%), at least when compared 
with other reviews.40,42 

Our study highlights how feather-edge preparations through 
the mock-up, in the absence of marginal chamfers or shoul-
ders, allow the clinician to preserve the enamel even in the 
cervical area, the most critical zone.3,4 This minimally invasive 
preparation potentially preserves more enamel at the margins, 
leading to a more reliable bond. This is particularly evident at 
equigingival margins, where enamel is thin, and a conventional 
chamfer is likely to penetrate into dentine.4 On the other hand, 
from our experience, we suggest a minimum thickness of the 
restorations 0.3 mm in the marginal area to avoid any fracture 
during milling or distortion during sinterisation. 

Various studies have demonstrated a relationship between 
ceramic fracture and insufficient thickness of the restora-
tion.24-26 However, deep preparations expose a larger amount 
of dentin, and this represents a risk factor for debonding and 
microleakage.43-46 It should be noted that ceramic with a vit-
reous phase, ideal for adhesion, demands less tissue prepa-
ration: the more the tissues are preserved, the less the de-
flection of the tooth. This factor could explain the satisfactory 
clinical outcomes and reduced failure rates in the short- and 
medium terms. After adhesion, the tooth-ceramic interfaces 
are very strong: the ceramic is reinforced, and the tooth struc-
ture itself is strengthened.47 

Until now, even though LiDiSi crowns have been used with 
shoulderless preparations,24 limited clinical data are available 
on the use of feather-edge margins on veneers.36 However, 
vertical preparation combined with LiDiSi restoration repre-
sents a minimally invasive restorative solution with maximum 
preservation of tooth structure (due to the limited thickness 
of the crown in the cervical area). In addition, the high trans-
lucency of LiDiSi veneers allows minimising the thickness of 
the restoration, without affecting the mechanical resistance. 
This approach, empowered by the full digital workflow, can 
increase the efficiency of the treatment. Still it is not clear 

if the minimal overcontour at the restoration margins may 
represent a risk factor for the onset of gingival inflammation 
or periodontal disease;19 with this approach, in the present 
study, an artificial cement-enamel junction was restored, with 
stable gingival profiles and no particular signs of inflamma-
tion.20 However, the clinician needs to pay particular attention 
during cementation, since in the absence of a well-defined 
margin, the correct position of the veneers is granted only by 
the interproximal contacts, and the incisal overlap (when per-
formed). 

Finally, the success rate of the restorations in our present 
study was probably influenced by the flexural strength of LiDiSi, 
with a minimally invasive preparation characterised by a high 
degree of enamel preservation, both at the margins and on the 
tooth surface. In fact, only one veneer failed after 3 years of 
function: in this case, the static occlusal contacts were correct, 
but an interference during lateral movement was detected. 

Although this study dealing with lithium disilicate CAD/CAM 
veneers with feather-edge margins included an adequate 
number of restorations (1075) cemented in a large sample 
of patients (105) and monitored for a period up to 5 years 
of follow-up, it has limits. Firstly, despite the much improved 
technology of intraoral scanners that have recently entered 
the market,48 we must not forget that direct intraoral scan-
ning is not the best solution in full arch impression capture, 
for which conventional techniques (impression in silicone or 
polyether) remain the gold standard.49,50 Therefore the most 
accurate way to treat patients with multiple CAD/CAM LiDiSi 
veneers (8-10) may be represented by a conventional analog 
impression, casting of the gypsum model and eventually 
scanning it with a desktop scanner.49,50 In full arch patients, 
conventional and hybrid procedures still guarantee higher ac-
curacy, and it is key to remember it;50 however, the advan-
tages of direct intraoral scanning are considerable, since it 
eliminates the conventional impression (not pleasant to the 
patient), simplifies and standardizes procedures for the clini-
cian (reducing errors related to bad analog impression-taking) 
and improves communication with the laboratory, saving time 
and money. For all these reason, the fact that clinically accept-
able results can be obtained with direct intraoral scanning in 
full arch patients too is important, and it represents one of the 
major findings of the present clinical study. A retrospective 
design is not the best to address the reliability of a new clinical 
procedure, and prospective studies or randomised controlled 
trials (RCT) comparing the clinical outcomes of LiDiSi veneers 
fabricated via a traditional (analog), hybrid (digitization of a 
gypsum cast by means of a desktop scanner) and full digital 
workflow (direct intraoral scanning) would better investigate 
the validity of our protocol. Ideally, the patients should be fol-
lowed for a longer period (7–10 years) to understand the suc-
cess rates and the degree of complications. Therefore, further 
clinical studies with appropriate design and longer follow-up 
are needed to draw more specific conclusions about this in-
novative treatment protocol. 
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CONCLUSIONS 
In our present retrospective clinical study, the cumulative 

survival rate for 1075 CAD/CAM LiDiSi veneers with feather-
edge margins, fabricated using a fully digital workflow, was 
99.83% (mean follow-up: 30.8 months), with only one restora-
tion failing due to a traumatic event 3 years after cementa-
tion. Colour matching, quality of the ceramic surface, margin-
al discolouration and integrity were evaluated during the last 
follow-up session using the modified CDA and Ryge criteria. 
All metrics showed highly acceptable results, never falling be-
low 99% ‘Alpha’. No Charlie or Delta ratings were recorded 
for any of the parameters. These results demonstrate that 
this treatment protocol can achieve similar results to those 
reported for other margin designs or different kinds of resto-
rations, allowing for minimally invasive tooth preparation and 
an excellent esthetic outcome. Although the survival analysis 
of this study is a useful reference regarding the medium-term 
capabilities of LiDiSi used in vertical tooth preparations, long-
term RCTs should also be conducted, including an assessment 
of periodontal health. 
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