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INTRODUCTION
Tooth loss is a burden for many patients as it affects both oral function 

1and esthetics.  With advancements in dental science better modalities 
of tooth replacement came into existence, implant supported dental 
rehabilitation has become a common treatment option, with favourable 
survival rates, for replacing missing teeth and improving the quality of 

2-5life of patients.  The developments were all concerned with the three 
6-8primary goals of comfort, function and esthetics.

A 2-dimensional periapical radiograph has been the standard in 
dentistry for aiding clinicians in the diagnosis and treatment planning 
for various procedures, which provides minimal information. When 
planning for dental implants, and especially when guided surgical 
applications are considered, it is essential that the true 3-dimensional 
anatomic presentation is understood and that all adjacent vital 

9,10structures be accurately visualized.

The advent and acceptance of 3-dimensional Computed Tomography 
(CT), and Cone Beam Computed Tomography (CBCT) in 
combination with interactive treatment planning software provides the 
clinicians with the ability to truly appreciate each patient's anatomic 

11-13reality.  The team can now start with the end result, the planned 
tooth, and then place an implant into the correct position according to 
the restorative plan. The accurate and predictable placement of 
implants according to a computer-generated virtual treatment plan is 
now a reality, taking the virtual plan from the computer to the patient 

14clinically.

 The conventional Branemark protocol requires a crestal incision with 
an extensive surgical ap elevation to assess the shape, and the volume 
of available jawbone and ensure that anatomical structures can be 

8,15-18identied.  Thus implant placement is traumatic, resulting in 
19postoperative inammation and bone resorption.

The term “guided surgery” in implant dentistry can be dened as a 
digital workow that begins with the acquisition of data regarding the 
future patient prosthesis, continues with the digital processing of this 
information through virtual planning software, and ends with the 
production of the stereolithographic template via a prototyping 

4,10system.  This techniques that can provide function, aesthetics and 
20comfort with a minimally invasive surgical approach.

As there are limited controlled data available to compare the clinical 
condition of both hard and soft tissue after apless implant placement 
with the ap technique. The objective of the present study was to 
evaluate the crestal bone loss and periodontal status of implant.

MATERIALS AND METHODS
Study design
This present comparative prospective study was conducted at the 
department of oral and maxillofacial surgery from October 2017- 
October 2019. Before commencement of the study, ethical approval 
was attained from the Institutional Ethical Committee bearing 
reference number MRADC/ECIRB/2017-18. Prior informed consent 
was obtained from the study subjects. A total of 30 patients of either 
gender between 18 and 50 years with a patient demonstrating good 
general health/medically t. Both partial and total edentulous patients 
having adequate bone for implant placement were included. Patients 
who fall under American Society of Anaesthesiologists III and IV, 
immune-compromised patients, patients with malignant conditions, 
anatomical situations requiring regenerative procedures prior or 
contemporaneous to the implant surgery were excluded from this 
study. A random selection of patients into Group A receiving implants 
with guided apless surgery and Group B receiving traditional 
conventional apped implants was done.

At the point of study, CTRI was not mandatory at the authors 
institution.

INCLUSION CRITERIA:
1.  Patients demonstrating good general health/medically t.
2.  Both partial and total edentulous patients having adequate bone 

for implant placement are included.
3.  No gender bias in the study.
4.  Age group: 18-50 years. 

EXCLUSION CRITERIA:
1.  Immunocompromised patients.
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ABSTRACT
Introduction:Guided/Flapless implant procedure aided by surgical stents prepared using CAD-CAM technology results in reproducible implant 
positions as planned pre-operatively provides better hard and soft tissue status.  The high success rate was attributed to the higher precision of 
implant position and non-destruction of periodontal blood supply of apless procedure by avoiding incisions. Also immediate loading of implants 
results in fewer surgical visits, thus reduces the duration of treatment. The purpose of this study is to compare and evaluate guided/apless versus 
conventional/apped placed implants clinically and radiographically. In this study 30 medically t patients of the age group of 18 to 50 Method:
years with single or multiple missing teeth are selected. Patients are divided randomly into group A- Guided/apless procedure & B- 
conventional/apped procedure, 15 patients in each group. Follow up was done for all patients at 1st, 3rd and 6th month after placement of implants 
to assess the amount of crestal bone loss and periodontal status of implant.  Clinical, radiographic and statistical Results and Discussion:
observations show that Guided/apless procedure has both hard and soft tissue better outcome post-operatively. Thus the risk to benet ratio must 
be assessed for each patient and evaluated separately. The results indicated that SURGICAL STENT guided implants placed with a apless 
approach had decreased peri-implant bone crestal bone resorption and a milder postsurgical inammatory reaction compared with implants placed 
with the conventional ap surgery.
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2.  Patients with malignant conditions.
3.  Anatomical situations requiring regenerative procedures prior or 

contemporaneous to the implant surgery were excluded.

The radiographs, photographs and clinical evaluation done pre and 
post-operatively will be compared and evaluated

All procedures performed in the study were conducted in accordance 
with the ethics standards given in 1964 Declaration of Helsinki, as 
revised in 2013.

Data collection
Demographic data, including age and gender of the subjects, were 
recorded. In Group A, guided apless surgery done after careful 
analysis of alveolar bone with the help of investigations such as Intra-
oral scanner and CBCT of maxillary and mandibular arches. After 
analysing both intra-oral scan and CBCT both were merged together 
and surgical guides were produced in a stereolithographic process 
using digital data, it was also integrated with appropriate sleeves for 
the implant positioning, implant sizes were also pre-determined by 
combining the digital information of the bone with the planned 
restorative solution, the implant position can be adjusted to the best 
possible angulations, position, and depth over the digital software, thus 
developed stent used as a guide and implant placement and 
temporization done (Figure 1-10).

The conventional apped technique was followed in Group B, 
followed by inducing respective blocks, incision placed with no.15 
stainless steel BP blade extending into mucoperiosteum over the 
alveolar crest, adjunct vertical reliving incisions placed buccal at both 
ends of the crestal incision if required, mucoperiosteal ap raised 
implant placed  and ap closure obtained with suturing following with 
temporization is done(Figure 11-14).

st rdEvaluation of the surrounding investing layers was performed at 1 , 3  
thand 6  month post implant placement. Postoperative assessment of the 

patient for crestal bone height surrounding the implant was done 
radiographically using IOPAR/RVG following Paralleling technique 
where 3 consecutive x-rays were taken scanned under 600dpi and 
measured, from coronal point on implant to the tip of crestal bone for 
all the 3 x-rays individually and the mean value was taken into 
consideration. CPITN Index was used for scoring periodontal status 
during all the 3 visits.

Data obtained was compiled systematically in Microsoft Excel 2016 
spreadsheet and a master chart was prepared. Data was proof read and 
later presented in the form of graphs and tables. Statistical analysis 
performed using Statistical Package for Social science software (SPSS 
version 26). Depending upon the data nature, the statistical tests were 
chosen and tabulated(Table 1-4).

RESULT
Of the 30 patients enrolled for the study, there were 5 males and 10 
females in Group A and 9 males and 6 females in Group B. The mean 
age of the patient in Group A and B was 34.67 years and 25.12 years, 
respectively. Most reported missing teeth were molars (Group A -.8 
patients; Group B -.10 patients) followed by incisors (Group A -.4; 
Group B -.4), and premolars (Group A-.3; Group B -1).

The variable factors like implant position in the arch, pts. Age, habits 
history and medical conditions of the patients were evaluated for the 
control of possible confounding factors that could inuence responses 
regarding the variables studied.

The mean vertical bone loss on both mesial and distal aspect of the 
stimplant during 1  month was comparably less and non-signicant in 

rd thboth the groups. However, during 3  and 6 month follow-up, the 
vertical bone loss became statistically signicant and highly 
signicant respectively, with more amount of bone loss especially on 
the distal aspect of the implant. 

Whereas the soft tissue status analysed based on mean CPITN index 
stscore had a signicant change during the 1  month follow-up which 

progressed to become highly signicant between both the groups 
rd thduring consequent follow-ups at 3  and 6  month. The mean scores of 

both the groups for both the parameters were subjected for Student t-
test, to obtain P value.

Table 1: Measurement of Vertical crestal bone Mesial (mm) & 

Distal (mm) of conventional and guided surgery patient groups at 
st nd th1  month, 3  month and 6  month respectively

Table 2: Comparison of vertical crestal bone measurement 
between conventional and guided surgery: Mesial (mm)

Ÿ P ≤0.05 signicant * p < 0.001 highly signicant ** † Student t-test

Table 3: Comparison of vertical crestal bone measurement 
between conventional and guided surgery: Distal (mm)

Ÿ P ≤0.05 signicant * p < 0.001 highly signicant ** † Student t-test

Table 4: Comparison of Soft tissue status between conventional 
and guided surgery using CPITN index

Ÿ P ≤0.05 signicant * p < 0.001 highly signicant ** † Student t-test

DISCUSSION
The signicant advantages and increasing popularity of apless 
implantation resulted in a considerable number of clinical studies 
providing very less insight. The goal of the present prospective 
randomized clinical trial was to compare the placement of apped vs. 
apless dental implants utilizing custom clinical and radiographic 
ndings to elicit the outcomes of crestal bone height and periodontal 
status.

After implant insertion, tissue repair requires the development of a 
vascular system at the site of injury for the delivery of oxygen and 
nutrients and the removal of cell debris for a complete healing process. 
Furthermore, after healing, blood vessels are important components 
for the formation and maintenance of healthy tissue. Berglundh et al 
and Moon et al reported that in implants that were placed with ap 
elevation procedures, the connective tissue located between the barrier 
epithelium and the marginal bone was poorly vascularized. Ericsson et 
al reported that the lack of blood vessels in the peri-implant mucosa 
may, in part, explain the more extensive progression of plaque-
associated inammation that occurred in the peri-implant mucosa than 

21-23in the gingival tissue of the beagle dog.

The apless approach avoids elevation of mucoperiosteal aps, the 
marginal bone level (MBL) might be maintained. The periosteum and 
supra-periosteal plexus provide osteogenic potential and blood supply to 
the underlying alveolar bone (lin2014) Engelke & Capobianco (2005) 
have described apless sinus oor augmentation in combination with 3D 
planning based on CT. A less invasive trans-alveolar technique for sinus 
oor elevation with immediate implant placement was rst suggested by 
Tatum (1986) and later developed as an osteotome technique by 

24-26Summers in 1994 (Tatum 1986; Summers 1994).

Studies have also shown that a apless procedure during implant 
placement has a positive effect on alveolar bone remodelling process. 
However, controversial results have also been reported. In the studies 
by Froum et al. and De Bruyn et al. Crestal Bone Loss (CBL) around 
implants placed in healed sites using apped and apless surgery were 
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Month Conventional surgery
Mean ( SD)

Guided surgery
Mean (SD)

P value †

1 month .08 (.09) .02 (.06)   0.095
3 month .27 (.12) .10 (.08) <0.001**
6 month .38 (.15) .22 (.06)   0.002* 

Month Conventional surgery
Mean ( SD)

Guided surgery
Mean (SD)

P value †

1 month .08 (.09) .04 (.05)   0.127
3 month .31 (.13) .10 (.07) <0.001**
6 month .50 (.17) .22 (.08) <0.001**

Month Conventional surgery
Mean ( SD)

Guided surgery
Mean (SD)

P value †

1 month 0.40 (.63) 0 (0)   0.028*
3 month 0.87 (.74) .26 (.45) <0.007**
6 month 1.46 (.99) .60 (.63) <0.002**
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27-29comparable.

Peri-implant bone loss is a crucial parameter affecting implant success 
(Hermann et al. 1997). An often-underestimated factor affecting bone 
loss around implants is ap design. In the present study, ap elevation 
resulted in an average mesial vertical crestal bone resorption of 0.08, 0.27 

st rd thand 0.38 mm at 1 , 3  and 6  month and in apless group was 0.02, 0.1 
and 0.22 during the same period (TABLE 2). Whereas on distal aspect 
vertical crestal bone loss of 0.08, 0.31 and 0.50 mm noticed in apped 
procedure and bone loss of 0.04, 0.1 and 0.22 mm was noticed during the 
same period (TABLE 3).  The main attributing factor for bone loss in case 
of apless technique was mainly due to improper oral hygiene 
maintenance and immediate loading. In a canine model, similarly 
reported mean bone resorption of 0.2 ± 0.3 mm in the apped group 3 

15months after implant placement and no bone loss in the apless group.  
In a case series with 76 apless implants placed in 44 patients, 
radiographic evaluation showed a small amount of bone loss during the 
4-month healing process (Lee et al. in press). Similar resorption patterns 
were reported by Job et al. in a related small-scale comparative study (Job 
et al. 2008). More specically, the radiographic evaluation 3 months after 
implant placement indicated 0.4-mm bone loss in the apped group and 
0.06 mm in the apless group. Jeong et al placed 286 implants with a two-
stage surgical protocol in 129 patients, 142 using the conventional ap 

30approach and 144 using a mini-ap.  The radiographic evaluation, 3-4 
months after implant placement, showed an average bone loss of 0.26 
mm in the conventional ap group and 0.20 mm in the mini-ap group. 
The results of the apped group are within the magnitude of the ndings 
reported in the present study, while bone loss in the test group may be 
explained by the elevation of the mini-ap. In a case series involving 
apless insertion and immediate loading of 51 implants in rst 
mandibular molar region, the 3-month postoperative readings revealed 

31,32an average bone resorption of 0.75 mm (Rao & Benzi 2007).  
However, the investigators attributed the observed amount of bone loss 
to the immediate loading of the implants.

Based on the ndings of the present prospective randomized 
controlled clinical trial and the existing relevant literature, bone loss is 
apparently minimal or even non-existent around apless implants 
during the rst preloading period of 3–6 months after implant 
placement. Other studies on apless implants with longer follow-up 
periods indicate that there is no signicant additional bone loss after 

30,31implant loading.

The mean values of the investigated clinical periodontal parameters 
were higher in the apped compared with the apless group at follow-

stup evaluations, with statistically signicant differences in 1  month. In 
rd th3  and 6  postoperative month periodontal parameters being 

statistically highly signicant (TABLE 4). In agreement with these 
ndings, You et al. (2009) in an experimental study showed that the 
apped group had higher GI and bleeding on probing (BOP) compared 
with the apless group (GI: 0.9 ± 0.5 and BOP: 0.7 ± 0.4 in the apped 
group and zero values for both parameters in the apless group), 3 
months after implant placement.

Even though apless surgery is “blind'' procedure for the surgeon, the 
development of three-dimensional imaging techniques and computer-
guided implantology have improved the accuracy in the preparation of 
dental implant site (Azari & Nikzad 2008; Van Assche et al. 2010; 
Verhamme et al. 2013). Flapless implant placement using soft tissue 
punch has various advantages, including the preservation of 
circulation, soft tissue architecture, and hard tissue volume at the site, 
decreased surgical time, improved patient comfort, and accelerated 
recuperation (Sclar 2007). The main limitation of soft tissue punch 
technique is surgeon's inability to submerge implants with inadequate 
primary stability, which increases the risk of implant micro-motion 

19,21during the healing period and subsequent early implant failure.

Even though the small number of participants may represent a limiting 
factor to the ability of the present randomized controlled clinical trial, 
apless implant placement yielded improved clinical and 
radiographical outcomes to apped implantation. However, although 
apless implant placement exhibits signicant advantages over 
conventional implant surgery, it is actually a “blind” procedure.

Therefore, both careful case selection without anatomic restrictions 
and adequate surgical experience is required for the apless 
implantation approach.

CONCLUSION

The present comparative clinical trial compared apped vs. apless 
dental implantation procedures utilizing clinical and radiographic 
ndings. The results indicated that SURGICAL STENT guided 
implants placed with a apless approach had decreased peri-implant 
bone crestal bone resorption and a milder postsurgical inammatory 
reaction compared with implants placed with the conventional ap 
surgery. Indicating its better outcome. More studies with larger sample 
sizes may further validate our ndings.

LEGENDS
Ÿ Figure 1 - Guided Surgery Pre-op X-ray
Ÿ Figure 2 - Surgical Stent Intra-Orally
Ÿ Figure 3 - Punch Cut
Ÿ Figure 4 - Guided Surgery Post-op X-ray
Ÿ Figure 5 - Coventional Implant Surgery Pre-op clinical pic
Ÿ Figure 6 - Coventional Implant Surgery Pre-op X-ray
Ÿ Figure 7 - Coventional Implant Surgery Prosthesis
Ÿ Figure 8 - Coventional Implant Surgery Post-op X-ray
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