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Abstract: Objective: To explore the clinical efficacy of orthodontic treatment and implant restoration in the treatment of malocclusion with dentition defects and their impact on patients’ quality of life. Method: 150 patients with
malocclusion and dentition defects were randomly divided into an observation group and a control group, with 75
cases in each group. Patients in the control group were treated with implant restoration alone. Patients in the observation group were treated with orthodontic implants combined with implant restoration. The total effective rate of
treatment, plaque index, attachment loss index, language function, chewing function, and teeth fixation, treatment
satisfaction, and quality of life were compared between the two groups. Result: The total effective rate of the observation group was significantly higher than the rate of the control group (P<0.05); The plaque index and attachment
loss index of the two groups were significantly lower than they were before treatment, but those of the observation
group were more significant than those of the control group (P<0.05); the language function, chewing function and
scores of teeth fixation of the observation group were significantly higher than those of the control group (P<0.05).
The total satisfaction of treatment in the observation group and the quality of life after 3 months of treatment were
significantly higher than they were in the control group (P<0.05). Conclusion: Orthodontic combined implant restoration treatment can effectively improve the dental function of patients with malocclusion and dentition defects as
well as patients’ satisfaction and quality of life.
Keywords: Orthodontic treatment, implant restoration, malocclusion with dental defects, curative effect analysis,
living quality

Introduction
In recent years, with the improvement of living
standards and health care awareness, people
are paying more and more attention to oral
health [1]. Dentition defects are a common oral
disease in clinical practice, which mainly refers
to an incomplete state of dentition in part of
the patient’s teeth [2]. According to relevant
research reports, most patients with dentition
defects also have different degrees of teeth
deformity and malocclusion [3]. However, malocclusion with dentition defects is not only bad
for the patients’ teeth aesthetics, but also has
a serious impact on chewing and the other dental functions of patients. Impaired chewing
function of teeth can affect the gastrointestinal

digestive function and the intake of nutrients
and will have a serious impact on the quality of
life and physical and mental health of the
patients [4].
At present, implant restoration is a commonly
used method in the clinical treatment of malocclusion. Although it has a certain therapeutic
effect, it is still not ideal for the patients in
terms of teeth aesthetics and functional recovery of the teeth, which cannot meet the
patient’s treatment needs [5, 6]. Therefore, it is
urgent to find a treatment method that can not
only achieve the therapeutic effect but also
restore the appearance and function of teeth in
the clinic. With the rapid development of medical technology and restoration materials, more
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and more methods have been applied to malocclusion with dentition defects [7]. Studies
have shown that if orthodontic treatment is
performed on patients with dentition loss before implant restoration, the overall treatment
effect will be more significant, and the patients’
needs for dental function and aesthetics can
be met [8]. Some studies [9] indicated that
orthodontic treatment before implantation and
restoration can provide better conditions for
subsequent implant restoration, and ultimately
achieve the unification of restoring tooth function and oral aesthetics.
In order to further verify the application effect
of implant restoration combined with orthodontics in malocclusion with dentition defects, the
effect of treatment with implant restoration
alone and that of treatment with implant restoration and orthodontics was compared, in order
to provide a more theoretical basis for the treatment of malocclusion with dentition defects.
Materials and methods
General information
A total of 150 patients with malocclusion and
dentition defects admitted to our hospital were
selected, including 87 males and 63 females.
The patients were randomly divided into the
observation group and the control group, with
75 cases in each group. The average age was
(27.31±8.65) years. According to the Angle
classification, the patients were classified as
45 cases of class I, 57 cases of class II, and 48
cases of class III. There were 61 cases of anterior dental defects, 42 cases of posterior dental defects, and 26 cases of anterior and posterior dental defects. Patients in the control
group were treated with implant restoration
alone. Patients in the observation group were
treated with orthodontic implants combined
with implant restoration. Inclusion criteria: patients who were clinically diagnosed with malocclusion and dentition defects were included.
Patients who were older than 18 were included.
Patients who did not receive restoration treatment within 3 months were included. Exclusion
criteria: patients who had received restoration
treatment within 3 months were excluded;
patients with severe liver and kidney dysfunction were excluded; patients with coagulation
dysfunction were excluded; patients with immune diseases were excluded; patients with
communication and cognitive impairment were
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excluded; patients who did not cooperate with
the experiment were excluded. All patients and
their families agreed to participate in the experiment and signed the informed consent. This
experiment was approved by the hospital ethics committee.
Therapeutic method
Before the treatment, the two groups of patients were photographed by dental X-ray. The
dental arch shape, oral surface shape, dental
axis inclination, dental defect location and midline and other oral conditions of the patients
were comprehensively evaluated. The results
were analyzed in detail, and appropriate models and treatment options were developed
based on the actual situation of the patient.
The control group was treated with restoration
alone, and the specific steps were as follows:
firstly, the number and location of the missing
teeth of the patients were accurately determined. Under the premise of accurate positioning, the implant was implanted. After 10 days of
surgery and the completion of bone union of
the implant, porcelain crowns were used for
fixation and restoration. The patient’s malformed teeth were corrected and the healing
abutment in the patient’s mouth was replaced.
Then the prepared model was properly adjusted for the porcelain crown and the patient tried
it on. When the effect of the patient’s try-on
effect is better, the fixation was carried out.
Then a retainer was used after the fixation, and
the restoration was completed.
The observation group was treated with implant restoration combined with oral orthodontic treatment, and the specific steps were as
follows: according to the specific situation of
patients with dental malformation, the orthodontic technique of straight wire arch or the
orthodontic technique of edgewise arch fixation
were selected. First of all, the jaw plate with the
direction of bone mass movement and the
example of surgical positioning was made.
Then the patient’s dentition was corrected, and
the teeth were tilted near the gap to stand
upright. Then the remaining gaps were closed
and the scattered gaps were redistributed. The
teeth were stretched and lowered, and the
occlusal relationship to the implant was properly adjusted. Problematic teeth were effectively adjusted and fixed. The anterior teeth coverage relationship was adjusted to establish a
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satisfactory abutment condition. The subsequent implantation restoration process was the
same as in the control group. All patients were
given semi-liquid or liquid foods after the procedure and were advised that care should be
taken to keep the mouth clean.
Outcome measures
(1) Firstly, the clinical efficacy of the two groups
was evaluated and compared. The efficacy was
divided into markedly effective, effective and
ineffective. The criteria for markedly effective
are: After treatment, the patient has a high
degree of tooth matching and the teeth are
arranged neatly. The implant is not loose and
has good firmness. The patient does not need a
tooth holder and both chewing and language
skills return to normal. The criteria for effectiveness are: the patient’s teeth are generally
matched, and no retainer is needed after treatment. The patient’s chewing function and language function are improved. The criteria for
ineffective are: patients still need to wear a
retainer after treatment. The position of the
tooth is unstable. There are obvious abnormalities in chewing function and language function,
and the patient has obvious discomfort.
(2) The plaque index of the two groups of
patients before and after treatment was evaluated using Silness and Loe’s plaque index [10].
(3) The adhesion loss index before and after
treatment was evaluated in both groups. (4)
The language function and chewing function of
the two groups of patients were evaluated and
compared after treatment. (5) The fixation of
teeth in the two groups before and after treatment was evaluated and compared. (6) The
treatment satisfaction of the two groups of
patients was evaluated and compared. (7) The
quality of life of the two groups of patients at 1
month after treatment was evaluated and compared with SF-36 [11].
Statistical method
Statistical software SPSS 18.0 (Beijing Network
Times Technology Co., Ltd.) was used in this
study to analyze and process the usage data.
Percentages and examples are used to represent the counting data. A chi-square test was
used for comparison between groups; measurement data were expressed as x ± s, and
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independent t-tests were used for comparison
between groups. A paired t-test was used for
comparison before and after treatment in the
group; P<0.05 indicated that the difference
was statistically significant.
Results
Comparison of general data between the two
groups of patients
There were no significant differences in gender,
age, or BMI between the two groups (P>0.05),
which were comparable (Table 1).
Comparison of treatment effects between the
two groups
The total effective rate of the observation group
was 94.67%. The total effective rate of the control group was 72.00%. The total effective rate
of treatment in the observation group was significantly higher than it was in the control group, and the difference was statistically significant (P<0.05) (Table 2).
Plaque index before and after treatment in
both groups
The plaque index of the observation group
before and after treatment was (2.49±0.67)
and (1.02±0.34), respectively. The plaque indexes of the patients in the control group before and after treatment were (2.47±0.68) and
(1.81±0.55), respectively. There was no significant difference in the plaque index between
the two groups before treatment (P>0.05). The
plaque index of the two groups was significantly
lower than it was before treatment, but the
plaque index of the observation group was
more obvious than the index of the control
group. The difference was statistically significant (P<0.05) (Figure 1).
Attachment loss index before and after treatment in both groups
The loss of attachment indexes before and
after treatment in the observation group were
(5.24±1.26) and (2.01±0.14), respectively. The
loss of attachment indexes before and after
treatment in the control group were (5.19±1.24)
and (2.99±0.24), respectively. There was no
significant difference in the loss of attachment
index between the two groups before treat-
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Table 1. General data of the two groups of patients
Factor

Observation group
n=75

Control group
n=75

43 (57.33)
32 (42.67)

44 (58.67)
31 (41.33)

41 (54.67)
34 (45.33)

40 (53.33)
35 (46.67)

37 (49.33)
38 (50.67)
1.24±0.29

36 (48.00)
39 (52.00)
1.23±0.30

23 (30.67)
27 (36.00)
25 (33.33)

22 (29.33)
30 (40.00)
23 (30.67)

35 (46.67)
24 (32.00)
16 (21.33)

33 (44.00)
25 (33.33)
17 (22.67)

Gender
Male
Female
Age
≥27
<27
BMI (kg/m2)
≤22
>22
Course of disease (year)
Angle category
I
II
III
Defect site
Anterior teeth defect
Posterior teeth defect
Defects of anterior and posterior teeth
Defect types
Congenital dentition defect
Traumatic defect
Caries removal

32 (42.67)
21 (28.00)
22 (29.33)

Observation group Control group
n=75
n=75
Markedly effective
59 (78.67)
41 (54.67)
Effective
12 (16.00)
13 (17.33)
Invalid
4 (5.33)
21 (28.00)
Total effective rate
71 (94.67)
54 (72.00)

ment (P>0.05). The loss of attachment index
of the two groups was significantly lower than
that before treatment, but the attachment loss
index of the observation group was more obvious than that of the control group. The difference was statistically significant (P<0.05)
(Figure 2).
Evaluation and comparison of language function and chewing function after treatment in
both groups
The language and chewing functions of the
patients in the observation group were significantly higher than those of the control group. The difference was statistically significant
(P<0.05) (Table 3).
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X2

P

0.027

0.869

0.027

0.870

0.027

0.870

0.208
0.264

0.836
0.877

0.110

0.947

0.134

0.935

33 (44.00)
22 (29.33)
20 (26.67)

Table 2. Clinical efficacy evaluation of the two groups [n, (%)]
Curative effect

X2/t

P

The fixation of teeth in the two
groups before and after treatment

9.720 0.002
0.048 0.827
13.87 <0.001
13.87 <0.001

The scores of teeth fixation in
the observation group before
and after treatment were (1.39±
0.54) and (9.27±0.87), respectively. The scores of teeth fixation before and after treatment
in the control group were (1.40±0.57) and
(6.15±0.48), respectively. There was no significant difference in the scores of teeth fixation
before treatment between the two groups
(P>0.05). The scores of teeth fixation after
treatment in both groups were significantly
higher than those before treatment, but the
scores of teeth fixation in the observation group
were more obvious than those in the control
group. The difference was statistically significant (P<0.05) (Figure 3).
Comparison of treatment satisfaction between
the two groups of patients after treatment
The total effective rate of treatment of the
observation group was 96.00%. The total satisInt J Clin Exp Med 2019;12(7):8694-8701

The clinical efficacy of orthodontic treatment

Figure 1. Comparison of the plaque index between
the two groups before and after treatment. Comparison of the plaque index of the two groups before and
after treatment. The plaque index of the two groups
of patients after treatment was significantly lower
than it was before treatment, but the plaque index
of the observation group was significantly lower than
that of the control group. The difference was statistically significant (P<0.05). Note: *indicated P<0.05.

Figure 2. Comparison of the attachment loss index
between the two groups before and after treatment.
The attachment loss index of the patients in both
groups after treatment was significantly lower than it
was before treatment, but the attachment loss index
of the patients in the observation group was significantly lower than it was in the control group. The difference was statistically significant (P<0.05). Note:
*indicated P<0.05.

faction rate of treatment of the control group
was 65.33%. The total satisfaction of treatment in the observation group was significantly
higher than it was in the control group. The difference was statistically significant (P<0.05)
(Table 4).

ference was statistically significant (P<0.05)
(Figure 4).

Comparison of quality of life between the two
groups before treatment and after 3 months of
treatment
The quality of life scores of the observation
group before treatment and after 3 months of
treatment were (58.69±1.77) and (96.16±
2.84), respectively. The quality of life scores of
the control group before treatment and after 3
months of treatment were (57.91±1.64) and
(81.36±3.39), respectively. There were no significant differences in the quality of life score
between the two groups before treatment. After
3 months of treatment, the quality of life scores
of the two groups were significantly higher than
they were before treatment (P<0.05). However,
the scores of quality of life in the observation
group after treatment were significantly higher than they were in the control group. The dif8698

Discussion
As an important part of the human body, teeth
not only have a close relationship with the
chewing and language functions of the human
body, but also have an important influence on
the aesthetics of the human body [12]. A dentition defect is a clinically common oral disease
that is often accompanied by malocclusion
when it occurs [13]. The occurrence of malocclusion with dentition defects causes a patient’s anterior teeth to be introverted and the
teeth are tilted, which causes an imbalance of
the patient’s teeth as a whole and seriously
affects the patient’s language and chewing
function. It ultimately has a serious impact on a
patient’s quality of life [14, 15]. Therefore,
when a patient has a dentition defect, timely
and effective treatment should be adopted. If
effective restoration treatment is not carried
out for an extended period of time, there may
be a situation in which restoration is difficult or
even impossible to carry out [16, 17]. Therefore,
Int J Clin Exp Med 2019;12(7):8694-8701
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effects. Some studies [19] explained
that this is because if a single implant
restoration treatment is directly adoptObservation
Control
ed, the implant defect is greatly hinProject
group
group
t
P
dered due to the patient’s dentition
n=75
n=75
defect plus the abnormal position of
Language function
9.78±1.53 5.32±1.15 20.18 <0.001
the teeth and the existence of the inMasticatory function 8.89±0.64 5.21±0.72 33.08 <0.001
terstitial space. The obstacles make
the restoration effect greatly compromised. This also explained our experimental
results. To further validate our results, we also
compared the plaque and adhesion loss indexes before and after treatment in both groups.
The results suggest that the combination of
orthodontics and implant restoration is better
than the implant restoration alone for the
improvement of the aesthetics and stability of
the teeth. Many studies [20, 21] indicated that
orthodontic treatment before implantation and
restoration can not only correct the teeth in the
patient’s mouth to establish conditions for the
subsequent implantation and restoration, but
also accelerate the recovery of the normal
physiological functions of the jaw. This aligns
the patient’s teeth, improves the overall periodontal aesthetics, and ultimately achieves
therapeutic goals, which also confirmed our
conclusion. Finally, we compared the treatment
Figure 3. Dental fixation before and after treatment
in the two groups. After treatment, the tooth fixation
satisfaction of the two groups of patients with
score in both groups was significantly higher than it
the quality of life after 3 months of treatment.
was before treatment, but the tooth fixation score in
The higher satisfaction of the patients and the
the observation group was significantly higher than it
quality of life after treatment in the observawas in the control group. The difference was statistition group suggests that by improving the treatcally significant (P<0.05). Note: *indicated P<0.05.
ment effect and the patient’s oral function and
periodontal aesthetics, combined orthodontics
the timely and effective treatment of patients
and implant restoration treatment can improve
with malocclusion and dentition defects is parthe patient’s treatment satisfaction and quality
ticularly important.
of life. Some studies [5] have shown that the
use of orthodontic implants for the treatment
In our study, the therapeutic effects of simple
of dentition defects compared with a single
implant restoration and orthodontic treatment
repair treatment can significantly improve the
combined with implant restoration for the treatpatient’s treatment satisfaction, which also
ment of malocclusion with dentition defects
confirmed some of our conclusions. However,
were explored. Our results showed that the
there are still some deficiencies in this study.
effective rate of treatment in the observation
Some studies [22, 23] indicated that with the
group was significantly higher than that in the
increase of age, the patient’s adaptability and
control group, which indicated that the comthe degree of bone metabolism in the body will
bined effect of orthodontic implant restoration
be weakened, which will reduce the ability of
for the treatment of malocclusion with dentithe patient’s teeth to move. Therefore, in the
tion defects was significantly better than that
case of older patients with malocclusion and
of simple implant restoration treatment. Predentition defects, only assisted orthodontic
vious studies [18] have shown that a single
treatment can be used, which is related to the
treatment for malocclusion with dentition
efficacy of implant restoration alone. However,
elderly patients were not included in our study
defects cannot achieve significant therapeutic
Table 3. Evaluation of language function and masticatory
function after treatment in the two groups
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ty of life, which is worth promoting in
the clinic.

Table 4. Treatment satisfaction after treatment in the two
groups [n (%)]
Observation
group
n=75
Very satisfied
65 (86.67)
Satisfied
7 (9.33)
Dissatisfied
3 (4.00)
Total satisfaction rate 72 (96.00)
Satisfaction degree

Control
group
n=75
39 (52.00)
10 (13.33)
26 (34.67)
49 (65.33)
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