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Abstract: Objective: To explore the clinical effect of minimally invasive flapless technique and implant prognosis in
oral implants. Methods: A total of 88 patients with oral implants placed from February 2016 to December 2017 in
Dezhou People’s Hospital were selected. The patients were randomly divided into two groups. The control group
used conventional dental implant techniques, and the observation group used minimally invasive flapless technique. The intraoperative conditions and curative effect of the two groups were compared, including the satisfaction
of patients, the success rate, the periodontal pocket depth, and dental plaque, as well as levels of inflammatory
cytokines interleukin-1 (IL-1), c-reactive protein (CRP), and urinary deoxypyridinoline (UDPd). Results: The operating time, postoperative swelling time, postoperative antibiotic use time and postoperative hormone use time in
the observation group were significantly shorter than those in the control group (all P<0.05). Postoperative visual
analogue scale score in the observation group was significantly lower than that in the control group (P<0.05). The
scores of chewing function, language function, retention function and aesthetic function of the observation group
were significantly higher than those of the control group (all P<0.05). The success rate of both groups was 100%
after surgery, without significant difference (P>0.05). The periodontal pocket depth and dental plaque index of the
observation group were significantly lower than those of the control group (both P<0.05). There was no difference
in CRP, IL-1 and UDPd levels between the two groups before and one week after the surgery (all P>0.05). After one
month, the above indicators in the observation group were significantly lower than those in the control group, with
significant differences (all P<0.05). Conclusion: The use of minimally invasive flapless technique in oral implants
has good clinical therapeutic effect, can significantly shorten the operating time, reduce the pain degree of the patients, and reduce the chance of infection, providing a new treatment direction for clinical treatment.
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Introduction
Dental implants have always been a concern in
dentistry, and dental implant techniques have
also been developing rapidly. With the continuous development of medical techniques and
continuous increase in medical investment, dental implants begin to enter the era of minimally invasive surgery. Minimally invasive implant
technique has made great progress in clinical
practice. More and more patients have begun
to use minimally invasive implant technique
for treatment [1-4]. The conventional treatment
methods have the disadvantages of longer operating time, greater surgical trauma, and inconvenience to patients’ lives and work [5, 6].
The above phenomena can be significantly improved via using minimally invasive implant

technique, which will not have a major impact
on gingival recession and bone resorption of
the patients. Additionally, it does not require
postoperative stitch removal, which greatly
improves the prognosis of the patients [7, 8].
At present, there are few research reports on
clinical effects of the minimally invasive flapless technique. Therefore, this study will further
discuss the clinical application effect of the
minimally invasive flapless technique based on
the previous research.
Materials and methods
General information
A total of 88 patients with oral implants placed
from February 2016 to December 2017 in
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Figure 1. Operating methods. A. The control group used conventional dental implant techniques; B. The observation
group used minimally invasive flapless technique. The difference between the control group and the observation
group was that the control group needed to expose the periosteum, while the observation group only needed to
guide the position. Therefore, the control group had a larger wound than the observation group.

Dezhou People’s Hospital were selected as
research objects and randomly divided into two
groups. The observation group used the minimally invasive flapless technique. There were
45 patients, including 24 males and 21 females, with an average age of (34.9±3.23)
years old. For the causes of tooth loss, there
were 13 cases who lost teeth due to teeth
defects, 8 cases due to trauma, 18 cases due
to periodontal lesions, and 6 cases due to other conditions. The control group used the conventional implantation techniques. There were
43 patients, including 23 males and 20
females, with an average age of (35.6±3.16)
years old. For the causes of tooth loss, there
were 14 cases who lost teeth due to teeth
defects, 7 cases due to trauma, 17 cases due
to periodontal lesions, and 5 cases due to other
conditions.
Inclusion criteria: Patients who met requirements for oral implants; patients whose heart,
livers, and kidneys were not severely damaged;
patients who were compliant and cooperate
with the medical staff in the treatment.
Exclusion criteria: Patients with osteoporosis
and periodontitis; patients with acute oral inflammation; patients who had recently taken anti-inflammatory agents; patients with diabetes.
This study was approved by the Ethics Committee of Dezhou People’s Hospital. All patients
were informed of the clinical protocol before
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the treatment and signed the informed consent
form.
Methods
Preoperative preparation: Preoperative examinations were performed on all patients before
surgery. First of all, the patient’s oral cavity
was examined. After it was detected that the
patient had no other chronic periodontitis, a
small steel ball was placed on the patient’s
missing teeth. The diameter of the steel ball
was about 5 mm. The alveolar ridge height of
the missing teeth, the bone density and width
of the alveolar ridge were observed through
X-rays and recorded. The conditions of the adjacent teeth and the occlusion of the oral cavity were also very important. Complete teeth
cleaning and appropriate antibiotics were required within one week before surgery.
Operating methods: The two groups of patients
rinsed their teeth with disinfectant before surgery, and then underwent the oral implant
surgery. The observation group used the minimally invasive flapless technique. The anesthesia of primacaine (Produits Dentaires Pierre
Rolland SAS, France) was performed on the
missing teeth before the operation. After then,
the implant surgery was started. Firstly, a guide template was used to fix the oral cavity, and
a suitable annular mucotome was selected
according to the size of the patient’s oral cavity
to remove part of the internal mucosa in the
Int J Clin Exp Med 2018;11(11):12165-12172
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Table 1. Comparison of general clinical data between two
groups of patients

Gender
Male
Female
Age (year)
Cause of tooth loss
Teeth defects
Trauma
Periodontal lesions
Other

Observation Control group
t/X2
P
group (n = 45)
(n = 43)
0.02 0.43
24
23
21
20
34.9±3.23
35.6±3.16 0.43 0.54
13
8
18
6

14
7
17
5

oral cavity. The bone ridge surface was leveled. A round bur was used for the fixing. The process of reaming was mainly the recovery of
the bone fragments. After the oral cavity was
checked to be free of damaged teeth, the
implant (BYBO DENTAL, titanium) was implanted into the defect site and sealed with a healing
plug after implantation. No wound closure was
required in the minimally invasive flapless technique, which shortened the operating time [9].
The operating time started from the piercing of
the drill film into the fixed point, and ended at
the implantation completion. The operation of
the observation group is shown in Figure 1A.
The control group used the conventional dental
implant techniques. After oral anesthesia, incisions were made at the implant site to expose the periosteum and implants (BYBO DENTAL,
titanium) were implanted by a conventional implantation method. Then it was sealed with a
healing plug and the wound was finally sutured
[10]. The operation of the observation group is
shown in Figure 1B. The operating time started
from cutting the periodontal ligament to suturing the wound.
In order to reduce the infection, the two groups
of patients were administrated with antibiotics
appropriately after surgery. In the meanwhile,
mouthwash could be used to clean the oral cavity within one week after the surgery to maintain the health of the oral cavity.
Observed indicators
Main observed indicators: Determination of
C-reactive protein (CRP): Peripheral venous
blood was taken from the patient under fasting
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0.77
0.43
0.27
0.29

0.21
0.42
0.85
0.69

conditions, centrifuged to collect peripheral blood serum, and measured
by a fully automatic biochemical analyzer [11].
Determination of urinary deoxypyridinoline (UDPd)/serum creatinine (Scr):
UDPd and Scr were measured by the
chemiluminescent immunoassay. The
urine was taken from the patient
under fasting conditions and determined by a fully automatic chemiluminescent analyzer [12].

Determination of interleukin-1 (IL-1):
Peripheral venous blood was taken
from the patient under fasting conditions and
centrifuged to collect the peripheral blood
serum. IL-1 was measured by ELISA kit by
means of the enzyme linked immunosorbent
assay.
Operating time: The minimally invasive flapless technique surgery was performed from
the piercing of the drill film into the fixed point
to the implantation completion. The conventional technique surgery was performed from
cutting the periodontal ligament to suturing the
wound completely.
The patient’s periodontal pocket depth and
dental plaque index were recorded.
Minor observed indicators: Visual analogue
scale (VAS): The pain degree of the patient
after surgery was scored by the scale. A total of 10 scores were included in the scale.
The higher the score, the more severe the pain
of the patient after the surgery [13].
Determination of the success rate: It was successful if the patient had suffered no loosening
of the implant after surgery, the gingival tissue
was in a normal state, the gingival pocket was
within 2.0 mm, the papilla fill index was 3, and
the patient was satisfied with the tooth form
after the implantation. And it was successful if
X-rays on the oral cavity showed that there was
no effect between the implant and the alveolar
bone; it was basically successful if the patient
had suffered slight loosening of the implant
after surgery, congestion occurred in the gingival margin, the gingival pocket was within 2.0
mm, and the papilla fill index was at level 1 or 2,
and the patient was satisfied with the tooth

Int J Clin Exp Med 2018;11(11):12165-12172

Effect of minimally invasive flapless technique and implant prognosis
_
Table 2. Comparison of surgery conditions between two groups ( x ± sd)
Operating time (min)
Postoperative swelling and pain time (min)
Postoperative antibiotic use time (h)
Postoperative hormone use time (h)
Postoperative VAS score

Observation group
22.56±2.43
20.05±2.09
25.90±2.34
26.75±2.75
2.20±0.20

Control group
31.23±3.12
70.54±6.98
98.60±9.54
92.47±9.32
4.20±0.43

t
2.12
0.97
1.21
1.54
0.87

P
0.02
0.04
0.01
0.03
0.02

Note: VAS, visual analogue scale.

_
Table 3. Comparison of satisfaction after treatment between two groups of patients (score; x ± sd)
Observation group (n = 45)
Control group (n = 43)
t
P

Chewing function
8.99±0.78
7.23±0.72
2.09
0.02

Language function
9.23±0.93
7.89±0.73
1.21
0.01

Retention function
7.93±0.45
6.63±0.56
1.08
0.04

Table 4. Comparison of the success rate of implant between the two
groups of patients
Case Successful
Observation group (n = 45)
Control group (n = 43)
χ2
P

45
43

45
40
1.48
0.06

Basically
Success
Failure
successful
rate (%)
0
0
100
3
0
100

form after implantation, without impact on the
beauty of the appearance of the patient; it was
a failure if the patient had found the severe
loosening of the implant after the implantation,
there was no way to chew normally, congestion
and swelling occurred in the gingival tissue, the
gingival papilla was at level 4, and the implant
falls off or got loose. Success rate = Number of
patients (successful + basically successful)/
total number of patients * 100% [14].
Satisfaction evaluation: The satisfaction of
patients was scored by the scale. Patients
scored their own chewing, language, retention,
and aesthetic functions. There were a total of
10 scores for each function, and 6 points or
more were satisfactory.
Statistical treatment
SPSS 19.0 software was used for statistical
analysis of the data. Measured data were_expressed as mean ± standard deviation ( x ±
sd). The t-test was performed to compare the
measured data in line with normal distribution
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Aesthetic function
9.12±0.88
7.56±0.76
0.96
0.03

between the two groups,
expressed as t. The enumeration data were expressed as a percentage
(rate), using the X2 test
and Fisher’s exact probability method, expressed as chi-square. P<0.05
is considered statistically
significant.

Results
Comparison of general clinical data between
two groups of patients
There was no statistic difference in gender and
age between the two groups (X2 = 0.02, P =
0.43; t = 0.43, P = 0.54), and there was no statistical difference in the causes of tooth loss (X2
= 0.77, P = 0.21; X2 = 0.43, P = 0.42; X2 = 0.27,
P = 0.85; X2 = 0.29, P = 0.69), indicating that
the two groups were comparable. See Table 1.
Comparison of surgery conditions between two
groups of patients
The surgery conditions of the two groups of
patients were analyzed. The operating time,
postoperative swelling and pain time, postoperative antibiotic use time, and postoperative
hormone use time in the observation group
were all significantly shorter than those of the
control group (t = 2.12, P = 0.02; t = 0.97, P =
0.04; t = 1.21, P = 0.01; t = 1.54, P = 0.03),
with statistically significant differences; the
Int J Clin Exp Med 2018;11(11):12165-12172
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Table 5. Comparison of periodontal pocket index and
_ dental plaque index between two groups of patients ( x ± sd)
Periodontal pocket Dental plaque
depth (mm)
index (score)
Observation group (n = 45)
2.00±0.21
0.30±0.03
Control group (n = 43)
2.88±0.22
0.78±0.07
t
1.09
1.23
P
0.02
0.02

group, 3 basically successful cases
and no failed case, with the success
rate of 100%. The success rates of
both groups were 100% after surgery,
and there was no significant difference
among the number of successful cases in the two groups (X2 = 1.48, P =
0.06). See Table 4.

Comparison of periodontal pocket
depth and dental plaque index between two
groups of patients
The periodontal pocket depth and plaque index
between the two groups were compared, and
the results in the observation group were significantly lower than those in the control group
(t = 1.09, P = 0.02; t = 1.23, P = 0.02). See
Table 5.
Comparison of levels of inflammatory cytokine
before and after treatment in the two groups
of patients

Figure 2. Comparison of CRP after surgery between
two groups. One month after surgery, compared with
observation group, *P<0.05. CRP, c-reactive protein.

postoperative VAS score in the observation
group was significantly lower than that in the
control group (t = 0.87, P = 0.02) and the difference was statistically significant. See Table 2.
Comparison of satisfaction after treatment
between two groups of patients
The satisfaction after treatment was compared
between the two groups of patients. The scores
of the chewing function, language function,
retention function and aesthetic function in the
observation group were significantly higher
than those in the control group (t = 2.09; P =
0.02; t = 1.21, P = 0.01; t = 1.08, P = 0.04; t =
0.96, P = 0.03), with statistically significant differences. See Table 3.
Comparison of the success rate of implant
between the two groups of patients
There were 45 successful cases in the observation group, with a success rate of 100%.
There were 40 successful cases in the control
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The CRP in the observation group and the control group was respectively compared before
and one week after the operation, which showed no significant difference between preoperative and postoperative CRP (t = 0.32, P =
0.21; t = 0.43, P = 0.10). The CRP in the observation group was significantly lower than that
in the control group one month after the operation, which showed significant differences (t
= 1.42, P = 0.01). See Figure 2. There was no
significant difference in UDPd/Scr between the
two groups before and one week after the operation (t = 0.62, P = 0.14; t = 0.47, P = 0.22), and
UDPd/Scr in the observation was lower than
that in the control group one month after operation. In the control group, with statistically significant differences (t = 0.98, P = 0.03). See
Figure 3. There was no significant difference in
IL-1 between the two groups before and one
week after the operation (t = 0.59, P = 0.19; t =
0.22, P = 0.09). IL-1 in the control group was
significantly higher than that in the observation
group one month after the operation, with significant differences (t = 0.93, P = 0.03). See
Figure 4.
Discussion
The dental implant technique in dentistry is
a widely applied surgery. Patients may suffer
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Figure 3. Comparison of UDPd/Scr after surgery
between two groups. One month after surgery, compared with observation group, *P<0.05. UDPd, urine
deoxypyridinoline; Scr, serum creatinine.

from tooth defects due to periodontitis or trauma, which may seriously affect the patients’
chewing function and aesthetics, and may cause psychological burden to the patients, in
which case the dental implant technique surgery is particularly important [15, 16]. The dental implant technique surgery improves the
chewing function and aesthetics of teeth by filling the missing teeth of patients [17]. In this
surgery, a variety of instruments and equipment will be used. For the conventional implant
technique, the missing teeth are exposed first,
then implants are implanted, and finally the
wound is sutured. The traditional flapless dental implant technique is also simple in operation with better repair effect, so it is also widely
used in clinical practice [18]. However, the conventional dental implant technique requires the
incision and stripping of the gingiva and periodontal ligament of the patients, resulting in
greater trauma. The wound sutured later will be
more likely causing inflammation after surgery
due to infection. In addition, intraoperative incisions will bring patients a greater sense of pain,
leading to redness and swelling of the gums,
and the time for taking antibiotics and hormone
drugs will also be extended correspondingly
after operation.
At present, the new minimally invasive flapless
technique in clinical practice can significantly
12170

Figure 4. Comparison of IL-1 after surgery between
two groups. One month after surgery, compared with
observation group, *P<0.05. IL-1, interlukin-1.

improve the above situation. This technique
produces incisions by perforation, which has
less damage to the gums. In the surgery, the
round bur is used for locating. No suture is
required after the surgery, which can significantly shorten the operating time, reduce the
harm to the patient, and produce less pain
after the surgery. In addition, the surgery does
not require suturing, which maintains the aesthetics of the oral cavity. The bone bass and
blood vessels at the site of implant placement
will not be affected during surgery and the
recovery time will be significantly shortened.
The patients’ requirement for the aesthetics
during implant surgery can also be satisfied,
without major impact on the aesthetics of the
teeth.
In this study, it was found that in the observation group, the antibiotics and hormone use
time were significantly lower than those in the
control group. The minimally invasive flapless
technique did not require suturing the wound,
which significantly shortened the operating
time. The small wounds were not susceptible to
infection, and the risk of gum swelling and pain
was reduced, thus shortening the time for taking antibiotics and hormones. In addition, the
patients undergoing the minimally invasive flapless technique surgery had a lower pain degree
due to the small wounds. It was found in this
study that the satisfaction of the patients in the
observation group was significantly higher than
Int J Clin Exp Med 2018;11(11):12165-12172
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that of the control group. The results of this
study are similar to those of previous studies.
Some researchers have found in their studies
that the satisfaction of the patients in the minimally invasive flapless technique surgery is significantly higher than that of the control group,
and the operating time and hormone use time
of the observation group are both shorter than
the control group [19].
In this study, there was no difference between
the success rate of the observation group and
the control group, indicating that both implant surgeries can implant the implants successfully. However, all the patients in the observation group were judged to have a successful surgery, while the control group had three patients who were basically successful,
indicating that the operation result of the minimally invasive flapless implant surgery was
slightly better than the control group and the
damage to the gums would be reduced as much as possible. The conventional flap implant
technique requires exposing the periodontal
ligament. During the surgery, it may cause the
membrane cells to enter the implants, which
may lead to poor osseointegration of dental
implants, loosening or even failure. In this experiment, the periodontal pocket index and
dental plaque index of the observation group
were significantly lower than those of the control group. This result can also verify the above statement. In addition, the periodontal pocket index after minimally invasive flapless
implant technique surgery was found to be
significantly lower in the previous clinical studies, and the healing condition was better than
that of the conventional implant technique
group [20].
Clinically, CRP, UDPd/Scr, and IL-1 are all related inflammatory cytokines for the prognosis of
oral implants. CRP is an indicator commonly
used to indicate the infection in the body,
UDPd/Scr is used for bone resorption in oral
implants, and IL-1 is a factor commonly used to
indicate the inflammation. Previous study has
shown that these indicators are associated
with poor oral implant osseointegration during
oral implant surgery. These indicators will
increase when poor osseointegration aggravates [21]. In this study, there was no significant difference in CRP, IL-1 and UDPd levels
between the two groups before and one week
after the surgery. After one month, the above
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indicators in the observation group were significantly lower than those in the control group,
with statistic differences. This data is consistent with the reported findings, indicating that
the occurrence of poor osseointegration after
the minimally invasive flapless technique surgery is less, and the prognosis is significantly
better than that of the control group [22].
However, this study did not provide the therapeutic effects of the two implant techniques
from the immune function-related biochemical
indicators. Further research is needed in this
aspect to explore the mechanism of the minimally invasive flapless technique.
In summary, the clinical effect of minimally
invasive flapless implant technique in oral
implant surgery is better, the surgery conditions are significantly improved, and the prognosis is better than that of the conventional
implant techniques. It has high clinical application value, but the deficiencies include the
failure to study the therapeutic effects of the
two implant techniques from the immune function-related biochemical indicators. Further
research is needed in this aspect.
Acknowledgements
This paper was supported by Medical Science
and Technology Development Program in Shandong Province (No. 2017WS671).
Disclosure of conflict of interest
None.
Address correspondence to: Meijuan Gao, Department of Stomatology, Dezhou People’s Hospital,
No. 1751 Xinhu Street, Dezhou 253000, Shandong
Province, China. Tel: +86-0534-2637172; E-mail:
gaomeijuan56@163.com

References
[1]

[2]

Shahid N and Daniell H. Plant-based oral vaccines against zoonotic and non-zoonotic diseases. Plant Biotechnol J 2016; 14: 20792099.
Al Amri MD, Kellesarian SV, Al-Kheraif AA,
Malmstrom H, Javed F and Romanos GE. Effect of oral hygiene maintenance on HbA1c
levels and peri-implant parameters around immediately-loaded dental implants placed in
type-2 diabetic patients: 2 years follow-up. Clin
Oral Implants Res 2016; 27: 1439-1443.

Int J Clin Exp Med 2018;11(11):12165-12172

Effect of minimally invasive flapless technique and implant prognosis
[3]

Kamisan MAAB, Nagahata M, Takano N,
Kinoshita H, Abe S and Yajima Y. Development
of oral implant surgery training simulator using stochastic multiscale finite element analysis of drilling force. The Proceedings of The
Computational Mechanics Conference 2017;
2014.27: 157-158.
[4] Wang F, Huang W, Zhang Z, Wang H, Monje A
and Wu Y. Minimally invasive flapless vs.
flapped approach for single implant placement: a 2-year randomized controlled clinical
trial. Clin Oral Implants Res 2017; 28: 757764.
[5] Wang SW, Li F and Huang DB. Comparison of
effects between neurologic surgical key hole
operation and conventional bone flap craniotomy microscopic surgery in the treatment of intracranial tumors. China Practical Medical
2016; 11: 25-26.
[6] Zhang L, Liu Z, Li B, Yu H, Shen SG and Wang
X. Evaluation of computer-assisted mandibular
reconstruction with vascularized fibular flap
compared to conventional surgery. Oral Surg
Oral Med Oral Pathol Oral Radiol 2016; 121:
139-148.
[7] Dillon NP, Fichera L, Kesler K, Zuniga MG,
Mitchell JE, Webster RJ 3rd and Labadie RF.
Pre-operative screening and manual drilling
strategies to reduce the risk of thermal injury
during minimally invasive cochlear implantation surgery. Ann Biomed Eng 2017; 45: 21842195.
[8] Dhakar A, Annappa R, Gupta M, Harshwardhan H, Kotian P and Suresh PK. Minimally invasive plate osteosynthesis with locking plates
for distal tibia fractures. J Clin Diagn Res 2016;
10: Rc01-04.
[9] Kutzner KP, Donner S, Schneider M, Pfeil J and
Rehbein P. One-stage bilateral implantation of
a calcar-guided short-stem in total hip arthroplasty: minimally invasive modified anterolateral approach in supine position. Oper Orthop
Traumatol 2017; 29: 180-192.
[10] Wang YY, Zhang HQ, Fan S, Zhang DM, Huang
ZQ, Chen WL, Ye JT and Li JS. Mandibular reconstruction with the vascularized fibula flap:
comparison of virtual planning surgery and
conventional surgery. Int J Oral Maxillofac Surg
2016; 45: 1400-1405.
[11] Mori K, Tamune H, Tanaka H and Nakamura M.
Admission values of D-dimer and C-reactive
protein (CRP) predict the long-term outcomes
in acute aortic dissection. Intern Med 2016;
55: 1837-1843.

12172

[12] Jung MY, Kim JW, Kim KY, Choi SH and Ku SK.
Polycan, a beta-glucan from Aureobasidium
pullulans SM-2001, mitigates ovariectomy-induced osteoporosis in rats. Exp Ther Med
2016; 12: 1251-1262.
[13] Finitsis DJ, Pellowski JA, Huedo-Medina TB, Fox
MC and Kalichman SC. Visual analogue scale
(VAS) measurement of antiretroviral adherence in people living with HIV (PLWH): a metaanalysis. J Behav Med 2016; 39: 1043-1055.
[14] Dos Reis HB, Piras de Oliveira JA, Pecorari VA,
Raoufi S, Abrahao M and Dib LL. Extraoral implants for anchoring facial prostheses: evaluation of success and survival rates in three anatomical regions. Int J Oral Maxillofac Implants
2017; 32: 385-391.
[15] Shi XY. Comparison of the effect of traditional
and minimally invasive all-ceramic restoration
in aesthetic repair of anterior teeth defects.
Chin Mod Doctor 2017; 55: 62-64.
[16] Giannobile WV and Lang NP. Are dental implants a panacea or should we better strive to
save teeth? J Dent Res 2016; 95: 5-6.
[17] Kinoshita H, Nagahata M, Takano N, Takemoto
S, Matsunaga S, Abe S, Yoshinari M and Kawada E. Development of a drilling simulator for
dental implant surgery. J Dent Educ 2016; 80:
83-90.
[18] Johansson ML, Omar O. Comparative experimental study on a new drilling system for minimally invasive implantation of bone-anchored
hearing aid systems. 10th World Biomaterials
Congress 2016.
[19] He J, Shang YW, Chen CW Deng CF, Shang DH,
Zhang C, Wang DN and Zhao BH. Short-term
clinical curative effect analysis on application
of flapless technique in dental implantation.
Chin J Prac Stom 2013; 6: 529-533.
[20] Lee DH, Choi BH, Jeong SM, Xuan F and Kim
HR. Effects of flapless implant surgery on soft
tissue profiles: a prospective clinical study. Clin
Implant Dent Relat Res 2011; 13: 324-329.
[21] Slaats J, Ten Oever J, van de Veerdonk FL and
Netea MG. IL-1beta/IL-6/CRP and IL-18/ferritin: distinct inflammatory programs in infections. PLoS Pathog 2016; 12: e1005973.
[22] Luo YK, Chen WH, Xiong C, Li CC and Chen LL.
Comparison of effectiveness and cost between
perventricular device occlusion and minimally
invasive surgical repair for perimembranous
ventricular septal defect. Pediatr Cardiol 2015;
36: 308-313.

Int J Clin Exp Med 2018;11(11):12165-12172

