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Abstract. The effect of tooth preparation on the gingival 
crevicular flora of abutment teeth during porcelain veneer 
treatment is not clear. The purpose of the present study was 
to analyze the difference between prepared porcelain veneers 
and unprepared porcelain veneers on gingival crevicular flora. 
High‑throughput sequencing was used in the present study. 
A total of 20 patients (40 anterior teeth) with veneer restora‑
tion of anterior teeth were enrolled. They were divided into 
two groups: The prepared porcelain veneer group (group P, 
11 cases, 19 anterior teeth) and unprepared porcelain veneer 
group (group U, 9 cases, 21 anterior teeth). After 2 years 
of follow‑up, the restoration and healthy natural gingival 
crevicular fluid were collected to extract bacterial DNA. 16S 
ribosomal DNA high‑throughput sequencing technique was 
used to compare the diversity of gingival sulcus flora struc‑
ture between the prepared porcelain veneer and unprepared 
porcelain veneer groups. In addition, a healthy control group 
(group H) was also used for comparison. The Shannon index 
of the group U was lower than that of group H and group P. 
The abundance of Proteus in group U was higher than that 
in group H and group P at the phylum level (P<0.05). At the 
genus level, the abundance of Porphyromonas, Prevotella and 
Actinomycetes in group U was significantly higher than that in 
group H and group P (P<0.05). Compared with the group P, the 
bacterial diversity of the group U was lower, and the propor‑
tion of gingival sulcus pathogenic bacteria was higher. The 
unprepared porcelain veneer had a certain adverse effect on 
the periodontal tissue.

Introduction

With the development of dental cosmetic repair technology in 
recent years, the number of patients who visit dental clinics 
for dental cosmetic repair is increasing. The scope of repairs 
mainly includes anterior tooth defects and gaps, abnormal 
tooth color, distorted teeth or microdontia (1). Porcelain veneer 
repair method is increasingly recognized and requested by 
patients. During treatment, no tooth preparation is required, 
or only a small amount of cavitation has to be removed. The 
enamel structure can be protected. At present, due to its advan‑
tages of less injury, high biocompatibility and beauty, it plays 
an increasingly important role in minimally invasive tooth 
repair (1,2). Currently, porcelain veneer restoration is divided 
into prepared porcelain veneers and unprepared porcelain 
veneers. In prepared porcelain veneers, the enamel needs to 
be partially ground, leaving enough thickness for the veneer 
to enhance its strength and color authenticity. Unprepared 
porcelain veneers do not require tooth preparation nor do they 
damage teeth (3). With the promotion of porcelain veneer 
therapy in clinics, periodontal health reflects the effect of 
porcelain veneer therapy. Gingival inflammation is one of 
the common complications of tooth restoration (4). Gingival 
crevicular fluid is an important medium for the growth of 
periodontal flora, and changes in gingival crevicular flora are 
closely related to periodontitis (5‑8). Whether tooth prepara‑
tion is required when using porcelain veneers and whether 
the veneers affect gingival crevicular flora are controversial. 
These factors are of great significance for the selection of 
veneer treatment methods.

At present, studies on gingival crevicular flora mainly 
focus on specific pathological states (such as periodontitis or 
some systemic diseases) (9). Relevant research has revealed 
that the composition of gingival crevicular flora has speci‑
ficity compared with healthy states under conditions such as 
periodontitis and gingivitis (9). In some systemic diseases 
such as liver cirrhosis, systemic lupus erythematosus and 
IgA nephropathy, there is a correlation between the changes 
of subgingival microbial structure and the occurrence of 
diseases (10‑12). Therefore, changes in the composition of 
gingival crevicular flora could reveal to some extent the health 
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status of periodontal tissue. However, whether tooth prepara‑
tion affects periodontal health through changes in gingival 
crevicular flora has not yet been reported. Compared with tradi‑
tional bacterial culture methods, high‑throughput sequencing 
technology has outstanding advantages such as high accuracy, 
high throughput, high sensitivity and low operating cost. It can 
quickly and accurately reflect the composition and diversity 
of microorganisms and has been widely used in the field of 
microbial research (13,14). The aim of the present study was to 
analyze the influence of tooth preparation on the composition 
and diversity of gingival crevicular flora. High‑throughput 
sequencing technique was used to determine the influence of 
prepared porcelain veneers and unprepared porcelain veneers 
on periodontal health.

Patients and methods

Research subjects. A total of 20 patients were selected as 
research subjects, with a total of 40 teeth. They received 
treatment with anterior dental veneers at Nangang Branch, 
Heilongjiang Provincial Hospital (Harbin, China) from 
January 2016 to December 2017. The group using unprepared 
porcelain veneers was considered as the observation group 
(group U). There were 9 patients (21 affected teeth in total) 
in this group, including 4 males (8 teeth), 5 females (13 teeth), 
14 anterior teeth and 7 mandibular anterior teeth. The group 
using prepared porcelain veneers was considered as the control 
group (group P). There were 11 patients (19 affected teeth in 
total) in this group, including 5 males (10 teeth), 6 females 
(9 teeth), 12 anterior teeth and 7 mandibular anterior teeth. 
Twenty healthy natural teeth of healthy people were selected 
as healthy controls (group H). The patients were 18‑44 years 
old, with an average age of (28.36±5.39) years.

Inclusion criteria for the porcelain veneer patients were as 
follows: i) All the patients met the clinical criteria of porcelain 
veneer repair; ii) patients were in good mental state; iii) patients 
who had not used antibiotics, hormone drugs or received 
radiotherapy and chemotherapy in the past three months; and 
iv) patients who had no abnormal secretions in the mouth. 
Exclusion criteria were as follows: i) Patients complicated with 
dental pulp and periodontal inflammation, odontatrophy, or 
loosened teeth before surgery; ii) patients with contraindica‑
tions to surgery; iii) patients unwilling to cooperate or who 
ground their teeth at night; iv) female pregnant or lactating 
patients; v) patients combined with known systemic diseases 
(AIDS, tuberculosis, hepatitis, known history of any other 
infectious diseases, diabetes, ischemic heart disease, hyper‑
tension, thyroid or other hormone disorders, autoimmune 
diseases and cancer); vi) patients with abnormal coagulation 
function; and vii) patients who failed to cooperate with the 
follow‑up. There was no statistical difference in the general 
data between the two groups (P>0.05) (Table I).

Inclusion criteria for group H were as follows: i) All the 
subjects were aged 18‑65 years; ii) subjects were in good mental 
state; iii) subjects who did not use antibiotics, hormone drugs or 
receive radiotherapy and chemotherapy in the past three months; 
and iv) subjects who had no abnormal secretions in the mouth. 
Exclusion criteria were as follows: i) Subjects complicated with 
dental pulp and periodontal inflammation, odontatrophy, or 
loosened teeth; ii) subjects who had received dental prosthesis 

treatment (including porcelain veneers, resin veneers and 
porcelain full crowns); iii) subjects unwilling to cooperate or 
who ground their teeth at night; iv) female pregnant or lactating 
subjects; v) subjects combined with known systemic diseases 
(AIDS, tuberculosis, hepatitis, known history of any other infec‑
tious diseases, diabetes, ischemic heart disease, hypertension, 
thyroid or other hormone disorders, autoimmune diseases and 
cancer); vi) subjects with abnormal coagulation function and 
vii) subjects who failed to cooperate with the follow‑up.

The study was approved by the Ethics Committee of 
Nangang Branch of Heilongjiang Provincial Hospital and 
written informed consent was obtained from all patients.

Therapeutic method. The therapeutic methods were as 
follows: Group P, after color comparison and photo recording, 
tooth preparation, temporary restoration and veneering were 
carried out according to conventional procedures (14). The 
parameters were as follows: i) The thickness of tooth abrasion 
was 0.4‑0.6 mm; ii) dental prosthesis treatment was designed 
with butt‑type cutting ends, with gingival margins; the neck 
margin was designed as an angular shoulder, and the width was 
controlled at 0.3‑0.5 mm; iii) the veneer material was IPSe and 
the Emax porcelain veneer was completed by the same producer 
(after 7 days, the patients were re‑examined and if necessary, 
porcelain veneers could be adjusted or even re‑made); iv) the 
tooth surface was treated with 37% phosphoric acid for 30 sec 
and the porcelain veneer was treated with hydrofluoric acid 
for 15 sec; and v) excess adhesive was carefully removed and 
polished when necessary. Group U, tooth preparation and tempo‑
rary restoration were not required. Veneer design requirements 
were the same as those of group P, except that the phosphoric 
acid treatment time of the tooth surface was extended to 60 sec.

Both groups of patients were provided with oral health care 
guidance after treatment.

Patient follow‑up. Follow‑up visits were conducted in the 
1st, 3rd, 6th, 12th and 24th month after surgery. The gingival 
health and the success rate of restorations were evaluated based 
on the clinical evaluation criteria of the California Dental 
Association (15) and the modified Ryge evaluation criteria (16). 
The success rate of restoration was calculated 2 years later.

Gingival health evaluation criteria (12,13) were as follows: 
i) Healthy gingiva; ii) slight gingival inflammation and 
a small amount of bleeding could be detected, and slight 
gingival atrophy that did not affect the appearance could be 
observed; and iii) gingival swelling was obvious, bleeding and 
periodontal pockets deepened, accompanied by moderate to 
severe gingival atrophy, affecting the appearance.

Evaluation criteria for successful restoration (14) were as 
follows: The size and shape of the restored tooth were coor‑
dinated with the adjacent teeth and antagonist teeth; the color 
was consistent, no discoloration occurred; the teeth were in 
good occlusion, and there was no gap between the teeth under 
naked eye observation; the occlusal performance of the teeth 
was good, and there was no visible gap between the teeth; 
there were no symptoms of swollen gums and sore teeth.

Sample collection. Samples were obtained 2 years after resto‑
ration from the affected tooth and healthy natural gingival 
sulcus near the buccal profile. Subjects were advised to avoid 
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oral cleaning such as tooth brushing and toothwash on the 
sampling day. Subjects were also requested to gargle with 
sterile water 20 min before sampling to remove the stained 
supragingival plaque around the sampling area. Sterile cotton 
balls were used for isolation. The sterile test paper of the same 
specification was placed in the gingival crevicular for 30 sec. 
After the gingival crevicular fluid was acquired, it was quickly 
placed into a sterile transport tube, marked, and stored in a 
‑80˚C freezer. Samples contaminated by blood stains and 
saliva were excluded during sampling.

Operating methods
Bacterial 16S rDNA extraction, PCR amplification and 
sequencing. According to the manufacturer's instructions, the 
total DNA of bacteria was extracted using PowerSoil® DNA 
isolation kit (cat. no. 12888‑100; Mo Bio Laboratories, Inc.). The 
total DNA content was determined using Nanodrop ND‑2000 
(Thermo Fisher Scientific, Inc.). PCR amplification was applied 
in the 16S rDNA V3‑V4 gene hypervariable region. The universal 
primer sequences were 357F (5'‑CCT ACG GGA GGC AGC 
AG‑3') and 806R (5'‑GGA CTA CHV GGG TWT CTA AT‑3'). 
PCR was carried out on a MasterCycle gradient (Eppendorf). 
The reaction system was 50 µl: Including 5 µl of 10X Ex‑Taq 
buffer (Mg2+Plus) (Takara Biotechnology Co., Ltd.), 4 µl of 
dNTP mixture (12.5 mM each) (Takara Biotechnology Co., Ltd.), 
1.25 units Ex‑Taq DNA Polymerase (Takara Biotechnology Co., 
Ltd.), 2 µl Template DNA (Allwegene Tech.), 200 nM upstream 
primers and 200 nM downstream primers (Allwegene Tech.) 
and 36.75 µl double‑distilled water (Takara Biotechnology Co., 
Ltd.). PCR reaction conditions were as follows: Pre‑denaturation 
at 94˚C for 2 min; 94˚C for 30 sec, 57˚C for 30 sec, 72˚C for 
30 sec, with a total of 30 cycles, and finally, extension at 72˚C for 
10 min. Three PCR products were collected from each sample to 
reduce reaction‑level PCR bias. The PCR product was purified 
by QIAquick Gel Extraction kit (Qiagen GmBH) and quantified 
by real‑time PCR. High‑throughput sequencing (5) was carried 
out at Allwegene Tech. The sequencing platform was Illumina 
HiSeq 2500 (Illumina, Inc.).

Bioinformatics analysis. Species annotation and dilution 
curves were based on operational taxonomic unit (OTU) 
representative sequences using v.1.13.0 Mothur software (6) 

and GreenGene database (threshold: 0.8‑1.0) (7). QIIME soft‑
ware (v1.9.1) was applied to calculate the Alpha diversity value 
(Shannon index) of a single sample (8).

Statistical analysis. All data were expressed as the 
mean ± standard deviation. Independent sample t‑test 
was used to compare the Alpha diversity among groups. 
Wilcoxon rank sum test was used to compare the level of flora 
among groups. Veneer retention rate and periodontal health 
were detected by chi‑square test using SPSS 22.0 software 
(IBM Corp.). P<0.05 was considered to indicate a statistically 
significant difference.

Results

Evaluation of gingival health at different time‑points of 
reexamination. Evaluation of gingival health during the 
follow‑up visit of groups P and U is presented in Table II. 
Within 2 years, slight gingival inflammation occurred in 
4 cases of patients with unprepared porcelain veneers and 
1 case of patients with prepared porcelain veneers and the 
difference was not statistically significant (P=0.342).

Comparison of the success rate of the two groups. The success 
rates of groups P and U are presented in Table III. The results 
revealed that there was no significant difference between the 
two groups.

Validity of sequencing results. In the present study, a total of 
60 gingival crevicular fluid samples were obtained from 30 
subjects. They were divided into 3 groups: The healthy group 
(group H, n=20), the unprepared porcelain veneer group 
(group U, n=21) and the prepared veneer group (group P, n=19). 
The original data were analyzed. After quality evaluation and 
screening, the effective data accounted for more than 98%. 
The sequence length was concentrated at 450‑600 bp, and the 
average length was longer than 500 bp, which met the final 
data analysis requirements (Fig. 1).

At this sequencing depth, the rarefaction curves of the 
three groups of samples (Fig. 2) gradually leveled off with the 
increase of ordinal numbers. It indicated that the sequencing 
depth had basically covered all species in the samples. The 

Table I. Basic characteristics of patients.

Characteristics U group (n=21) P group (n=19) P‑value

Sex (male:female) 8 (38.1%):13 (61.9%) 10 (52.6%):9 (47.4%) 0.163
Age (years) 30.27±5.33 27.64±3.19 0.132
Blood results
  WBC 6.02±2.03 5.91±1.56 0.093
  CRP 1.19±0.40 1.96±1.33 0.151
  ALT 10.40±3.90 12.92±8.43 0.560
  AST 15.30±11.98,19.60) 16.91±12.83 0.118
  BUN 3.64±1.92 3.21±1.97 0.106
  Scr 94.15±16.35 96.55±14.51 0.474

P, prepared porcelain veneers; U, unprepared porcelain veneers.
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sampling and sequencing results could basically reflect the 
real microbial community status of the obtained samples.

Analysis of flora diversity in samples from dental restoration 
two years later. There was a significant difference in the 
Alpha diversity index among the 3 groups of samples 
(P<0.05). Group H had the highest Shannon index, followed 
by group U, and group P had the lowest index, as revealed 
in Fig. 3.

Difference analysis on composition of bacterial flora at 
phylum level among samples. A total of 12 bacterial phyla 
were obtained from all samples. The top five dominant 

phylum with higher abundance at the phylum level were 
Firmicutes, Bacteroidetes, Proteobacteria, Fusobacteria and 
Actinobacteria, as revealed in Fig. 4. The abundance of domi‑
nant bacteria in each group was basically the same, however, 
the difference of Proteobacteria in the three groups was statis‑
tically significant (P<0.01). The proportion of Proteobacteria 
in gingival crevicular fluid in group U was higher than that in 
group P and group H.

Table II. Evaluation of gingival health at different time‑points of reexamination.

Groups Gum health levela 1st month 3rd month 6th month 12th month 24th month Total adverse reactions P‑value

U (n/%) A 20 (100) 20 (100) 19 (95) 18 (90) 17 (85) 4 (20) 0.342
 B 0 0 1 (5) 2 (5) 1 (5)  
 C 0 0 0 0 0  
P (n/%) A 20 (100) 20 (100) 20 (100) 19 (95) 19 (95) 1 (5) 
 B 0 0 0  1 (95) 0  
 C 0 0 0 0 0  

aA, healthy gums; B, mild gum inflammation, a small amount of bleeding could be detected, mild atrophy of the gums that did not affect the 
appearance could be observed; C, gums had obvious redness and swelling, bleeding, as well as deepened periodontal pockets, accompanied by 
moderate to severe gum shrinkage which affected appearance. U, unprepared porcelain veneers; P, prepared porcelain veneers.

Table III. Comparison of the success rates of groups P and U after 2 years.

Groups Successful (n) Failed (n) Total (n) Success rate (%) P‑value

P 17 3 20 85 0.605
U 19 1 30 95 

P, prepared porcelain veneers; U, unprepared porcelain veneers.

Figure 2. Rarefaction curves of three groups. With the increase of sequencing 
number of the three groups of samples, the dilution curve gradually 
increased. When the number of sequencing exceeded 3000, the dilution curve 
reached the plateau stage, indicating that the sequencing depth had basically 
covered all species in the sample, and the sampling and sequencing results 
could reflect the real microbial community status of the obtained samples. 
OTUs, operational taxonomic units; H, healthy control; P, prepared porcelain 
veneers; U, unprepared porcelain veneers.

Figure 1. Length of distribution of raw reads. In total, 30 groups of original 
data were sequenced; the sequence length was concentrated at 450‑600 bp, 
and the average length was >500 bp.
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Difference analysis of flora composition at genus level among 
samples. The top 10 genera with the highest relative abun‑
dance were Streptococcus, Neisseria, Prevotella‑7, Prevotella, 
Actinobacillus, Veillonella, Porphyromonas, Prevotella‑6, 
Gemella and Leptotrichia. Among them, Porphyromonas, 
Prevotella and Actinobacillus in gingival crevicular fluid of 
group U had statistically significant differences compared 
with those in group P and group H (P<0.01). The distribution 
is presented in Fig. 5.

Discussion

Anterior teeth influence the appearance of the face to a 
great extent. In the past, resin veneers and porcelain full 
crowns were the main methods to repair the anterior teeth. 
To provide suitable space for the restoration in order for the 
denture and the abutment to have good retention and close 
contact, the full crown restoration required grinding off the 
original tooth enamel layer in advance. However, the color 
of the resin veneers was unstable and the molar quantity of 

the porcelain full crowns was excessive, which limited these 
two methods in clinical practice (17). The advent of porcelain 
veneer technology has broken through this bottleneck. Due 
to its characteristics including minimally invasive and less 
enamel damage, the stability of restoration has increased, 
which greatly improves the clinical success rate (18). Porcelain 
materials have great biocompatibility, and concurrently, they 
can maintain favorable teeth aesthetics and patient satisfac‑
tion (19). Numerous studies, with evaluation time‑points 
ranging from 5 to 20 years, support that porcelain veneer 
therapy exhibits favorable clinical performance (20‑24). 
However, porcelain veneer treatment still has complications of 
varying degrees. The incidence of postoperative sensitivity is 
>20%, and the incidence of postoperative pulpitis is approxi‑
mately 2.1% (25,26). Porcelain veneer treatment can be divided 
into prepared treatment and unprepared treatment. At present, 
relevant studies have revealed that there is no significant 
difference in periodontal adverse reactions and complication 
rates with or without dental preparation (18). This is consistent 
with the results of the present study.

Gingival crevicular flora is closely related to periodontal 
tissue health. The species and quantity composition ratio of 
gingival crevicular flora affect the balance of the periodontal 
micro‑ecosystem (27). The samples of gingival crevicular 
flora were selected from patients after two years of treatment 
for high‑throughput sequencing, and the microbial community 
mechanism of gingival crevicular flora of patients with and 
without tooth preparation was compared.

Alpha diversity can reflect species richness in the region, 
and Shannon index is positively correlated with the proportion 
of species diversity in the whole (28). Some studies (29,30) 
have revealed that species diversity in the microecological 
environment would be reduced due to the accumulation of 
pathogenic bacteria. Then core pathogenic complexes under 
certain disease states would be formed. The results of the 
present study revealed that the Shannon index of group U was 
the lowest among the three groups, and the difference among 
the groups was statistically significant (P<0.05). It suggested 
that periodontal tissue may be in a certain pathological stage 
after the treatment of unprepared porcelain veneer.

Proteobacteria is the main species composition of 
gingival crevicular flora, which would increase under patho‑
logical conditions. It has been demonstrated to be one of the 

Figure 3. Shannon index difference between groups. The Shannon indexes 
of groups H, P and U were 5.41, 5.38 and 5.22, respectively, and the differ‑
ence between groups was statistically significant (*P<0.05). This indicated 
that the species diversity of the periodontal microecological environment in 
group U was decreased, suggesting that periodontal tissue after treatment with 
unprepared porcelain veneers may be in a certain pathological stage due to the 
pathogen aggregation and formation of a core pathogenic complex. H, healthy 
control; P, prepared porcelain veneers; U, unprepared porcelain veneers.

Figure 4. Relative abundance of species in oral microbial community of 
each group at the phylum level. This chart revealed the first five dominant 
phyla with high abundance in each group at the phylum level, which were 
Firmicutes, Bacteroidetes, Proteobacteria, Fusobacteria and Actinobacteria. 
The abundance of dominant bacteria in each group was basically the same, 
but the difference of Proteobacteria in these three groups was statistically 
significant (*P<0.01). The proportion of Proteobacteria in gingival crevicular 
fluid of group U was higher than that of group P and group H. H, healthy 
control; P, prepared porcelain veneers; U, unprepared porcelain veneers.

Figure 5. Relative abundance of species in oral microbial community of each 
group at genus level. The top 10 genera with the largest relative abundance were 
Streptococcus, Neisseria, Prevotella‑7, Prevotella, Actinobacillus, Veillonella, 
Porphyromonas, Prevotella‑6, Gemella and Leptotrichia. Porphyromonas, 
Prevotella and Actinobacillus in gingival crevicular fluid of group U were 
significantly different from those in group P and group H (*P<0.01). H, healthy 
control; P, prepared porcelain veneers; U, unprepared porcelain veneers.
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pathogenic bacteria of periodontal inflammation in dental 
implants (30,31). There was a significant difference in the 
phylum level of Proteobacteria in gingival crevicular flora 
among the three groups, and the relative abundance in group U 
was higher than that in group H and group P, with a significant 
difference. Porphyromonas, Prevotella and Actinobacillus 
are closely related to the onset of the disease (26). in the 
present, the abundance of these three types of bacteria in 
gingival crevicular fluid of group U was higher than that of 
group P and group H, and the difference was statistically 
significant. These results suggest that unprepared porcelain 
veneers may increase the number of pathogenic bacteria in 
gingival crevicular fluid, which has certain adverse effects on 
periodontal health. The position and protrusion of the gingival 
margin of porcelain veneers are important factors for the influ‑
ence of porcelain veneer treatment of periodontal tissue. The 
subgingival margin is considered to have a negative impact 
on periodontal health (29). A previous study suggests that 
the subgingival margin can change the normal protrusion of 
the root surface due to the marginal shape protrusion of the 
prosthesis, affecting the periodontal tissue (32). Therefore, in 
order to prevent the subgingival edge from overstimulating 
periodontal tissue, the gingival‑aligned edge was used in the 
present study. Due to the lack of tooth preparation, a thin 
veneer edge may form certain overhang, stimulate gums and 
affect periodontal tissue. It can be observed from Table II 
that in the long‑term follow‑up, individual patients had minor 
adverse reactions such as minor periodontal bleeding, but no 
more serious periodontal complications such as grade C and 
above, indicating that the long‑term prognosis of the patients 
was favorable. One reason may be that unprepared porcelain 
veneer treatment is minimally invasive, which minimizes the 
damage to the original periodontal microenvironment due to 
the non‑grinding of tooth tissue. Although the periodontal flora 
may be in an unbalanced state due to the existence of over‑
hang, its fluctuation range was small. There was no obvious 
pathological state from the macro perspective. However, the 
follow‑up time of this study was short, and whether the current 
flora distribution led to long‑term lesions remains unclear.

In previous studies, patients with unprepared porce‑
lain veneers had a higher success rate of restoration and 
quality of life compared to those with prepared porcelain 
veneers (33,34), however, some clinicians also maintain that 
unprepared porcelain veneers would lead to oversize of teeth 
and impair oral esthetics. In addition, they can easily breed 
bacteria, adversely affecting periodontal tissue (35‑38). The 
present study also revealed that the unprepared porcelain 
veneers had a greater adverse impact on periodontal tissue in 
terms of micro‑biology, and had potential risks to a certain 
extent. At present, tooth preparation often exceeds enamel, 
causing postoperative sensitivity, thus affecting the long‑term 
curative effect. However, with the popularity of the concept 
of precision medicine, personalized treatment programs could 
meet the needs of patients to a greater extent. The development 
of micro‑minimally invasive technology and the progress of 
related material technology have brought porcelain veneer 
treatment a broader prospect and more selections.

The duration of the present study was 2 years, and the 
number of cases involved was relatively small, which were the 
limitations of the this study. The effect of prepared porcelain 

veneers and unprepared porcelain veneers on gingival crevic‑
ular microflora can only be analyzed to a certain extent in the 
short term. A larger sample size and a longer study duration 
are required to guide the proper clinical application of tooth 
preparation.
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