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ABSTRACT

Background and Aim: This study investigated the effects of 
implant macrodesign on early marginal bone loss (MBL), a key 
predictor of implant longevity.

Materials and Methods: The MBL values of Bego Semandos® 
(Group I: conical), Straumann BL® – SLA modified surface (Group 
II: cylindrical), and I-System (Group III: press-fit) implants were 
measured on postoperative 3 months cone beam computed 
tomographic images at 6 points of each implant. The “total 
MBL” for each implant was calculated by averaging MBL at 6 
points. The buccal and lingual MBL values were determined by 
averaging the measurements at 3 points on each side.

Results: A total of 57 implants were analyzed. No significant 
differences were observed in the average total MBL values 
between groups (p>0.05). The cylindrical implants showed 
significantly higher buccal MBL (0.30 ± 0.22 mm) than lingual 
MBL (0.17 ± 0.37 mm) (p=0.048). The conical and cylindrical 
implants exhibited insignificantly higher total MBL in the 
maxilla and mandible, respectively (p>0.05). Conical implants 
had an insignificantly higher total MBL in the anterior region 
than that in the posterior region (p>0.05).

Conclusions: Cylindrical implants may be avoided in alveolar 
crests with higher buccal resorption, to prevent early buccal 
MBL. Cylindrical and conical implant placements should be 
preferred in the maxilla and mandible, respectively, with proper 
countersinking. Cylindrical implants may minimize the early MBL 
in the anterior region. Although implant macrodesigns do not 
significantly differ in average total MBL levels, passive press-
fit implants may ensure more homogeneous early MBL across 
both jaws and regions.
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INTRODUCTION

Dental implants are the most common tools used to replace 

missed teeth in contemporary dentistry. Long–term success 

of implants depends on oral hygiene status, smoking 

status, immunocompromised status, surgical technique, 

biocompatibility of the material, surface characteristics, 

macrodesign, and bone and gingiva quality and quantity. 

Furthermore, excellent osseointegration is the initial step in 

achieving long–term uneventful function.1 

Excessive marginal bone loss (MBL) within the first 3 

months indicates suboptimal osseointegration. An MBL 

of 0.45–0.86 millimeters is estimated during the first 3 

months of osseointegration.2,3 An initial MBL higher than 

the normal range ensures progressive peri–implantitis, 

resulting in early implant failure.4 The existence of diabetes, 

an insertion torque of more than 40 Newton or less than 

20 Newton, and early reopening of the implant for healing 

cap installation were risk factors for MBL.2 Share stress 

is commonly responsible for the excessive peri–implant 

bone loss.5 However, the macrodesign that lessens the 

share stress and alleviates MBL in the first 3 months of 

osseointegration has not been broadly revealed.

The present study was designed to determine whether the 

macrodesign of dental implants affects early MBL. For this 

purpose, the MBL amounts of conical, cylindrical, and passive 

press-fit implants were compared for the first 3 months of 

the osseointegration period. The null hypothesis posited 

the absence of any statistically significant difference 

among the average MBL values of the different implant 

macrodesigns.

MATERIALS AND METHODS

The present retrospective study was conducted in 

accordance with the STROBE guidelines with the approval of 

the Non-Interventional Clinical Research Ethics Committee 

of Hacettepe University (approval no: 2024/14–28), 

following the Declaration of Helsinki on Medical Research 

on Human Subjects.

The primary outcome is the average MBL values of the 

implants. The sample size was determined using G*Power 

version 3.1.9.7 software (Heinrich Heine University, 

Düsseldorf, Germany) at a significance level of 0.05 and 

an effect size of 0.71, with a statistical power of 95%. The 

effect size was established based on a previous study.6

The research was conducted on 3 months postoperative 

Cone Beam Computed Tomography (CBCT) images of 

patients who underwent dental implant surgery using 
Bego Semandos® (BEGO GmbH & Co. KG, Bremen, Germany) 
(Group I: conical macrodesign), Straumann BL® – SLA 
modified surface (Institut Straumann AG, Basel, Switzerland) 
(Group II: cylindrical macrodesign), and I-System (Novodent 
SA, Yverdon Les Bains, Switzerland) (Group III: press-fit 
macrodesign) implants at Hacettepe University, Faculty 
of Dentistry, Department of Oral and Maxillofacial Surgery 
between 01/01/2018 and 01/08/2024. Patients with 
high-risk cardiovascular and pulmonary diseases, smoking 
habit, an immunocompromised status such as a history 
of organ transplantation, malignancy, chemotherapy, 
radiotherapy, corticosteroid usage, antimetabolite agent 
intake, uncontrolled diabetes, pregnancy, lactation, oral 
contraceptive intake, and bone augmentation at the implant 
site were excluded from the study. Groups I and II had dental 
implants that required some degree of primary stabilization 
force during insertion (active implants), while group III did 
not (passive implant).
All dental implants were placed following the proper 
drilling procedure, in accordance with each firm’s placement 
protocol. The coronal margin of each implant was placed 
at the same level as that of the alveolar crest. All implants 
were inserted by the 2-stage and delayed placement 
protocols following tooth extraction, and the soft tissues 
were primarily closed using 3.0 silk material (Doğsan 
Medical Materials Co., Trabzon, Turkey) after the placement 
of cover screws. All patients received 500 mg amoxicillin 
tablets (Largopen®, Bilim İlaç San. Tic. Aş., İstanbul, Turkey) 
3 times daily, 550 mg naproxen sodium tablets (Apranax 
Fort®, Abdi İbrahim İlaç San. Tic. Aş., İstanbul, Turkey) twice 
daily, and 0.12% chlorhexidine mouthwash (Andorex®, 
Humanis Sağlık Aş., İstanbul, Turkey) 3 times daily for 7 
days postoperatively. Patients allergic to penicillin were 
administered 150 mg clindamycin tablets twice daily. 
Following a 3 months healing period, the osseointegration 
status of the implants was examined using CBCT image 
acquisition before prosthetic loading.
All CBCT images were acquired using the i-CAT Next 
Generation system (Imaging Sciences International, 
Hatfield, PA, USA). To ensure uniformity, a laser beam was 
used to standardize the head positions of all patients. The 
CBCT device had the following technical specifications: tube 
voltage of 120 kVp, tube current of 5 mA, pulsed radiation 
exposure time of 7 seconds, voxel sizes of 0.125 mm (for 
8x8 cm and 16x4 cm), and Field of Views of 0.20 mm and 
0.25 mm.
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All measurements were performed by the same practitioner 
on the 3 months postoperative CBCT images using the CS 
3D Imaging (version 3.8.6) software (Carestream Dental 
LLC, Atlanta, USA). To calculate the MBL values, 3 cross-
sections passing through the midline; 1.2 mm distal and 
mesial of the midline were used for each implant. For 
each section, a line that passed from the midpoint of the 
apex to the midpoint of the coronal margin of the implant 
was determined as the mid-axis of each implant. A line 
perpendicular to the mid–axis was drawn on the coronal 
margin of the implants and was described as an implant 
coronal marginal line. The perpendicular distances of the 
adjacent marginal bone to the coronal marginal line on the 
buccal and lingual aspects of the implants were measured 
on the aforementioned 3 CBCT image sections for each 
implant (Figure 1). The average MBL at the six points was 
determined as the total MBL value of each implant. For each 
implant, buccal and lingual MBL values were calculated by 
determining the mean MBL measurements at 3 points on 
the buccal and lingual sides, respectively. Total MBL values 
were compared between the groups. Buccal and lingual MBL 
values were statistically compared within groups to reveal 
the marginal bone loss pattern of each macrodesign. The 
total MBL values of the implants inserted in the maxilla 
and mandible were compared within groups to reveal the 
osseointegration performance of each macrodesign in 
the different jaws. The total MBL values of the implants 
inserted in the anterior (teeth 1, 2, and 3) and posterior 
(teeth 4, 5, 6, and 7) regions were statistically compared 
within groups to reveal the osseointegration performance 
of each macrodesign in different locations.
To evaluate intra–examiner reliability, a one–way 
interclass correlation coefficient (ICC) model was used in a 
confidence interval of 95%. The same examiner performed 
measurements on 15 randomly selected implants twice, 
with a 3-week interval between measurements. The 
correlation coefficients for both assessments ranged from 
0.942 to 0.981. The interclass correlation coefficient (ICC) 
exhibited excellent reliability (ICC = 0.962 ± 0.012; 95% 
confidence interval, CI).
Non-parametric tests were applied because of the non–
normally distributed data according to the Shapiro–Wilk test. 
Descriptive statistics are reported in terms of median and 
interquartile range (iqr). The variables within groups were 
statistically compared using the Wilcoxon signed-rank test. 
The variables among the groups were statistically compared 
using the Kruskal Wallis test and the Dunn’s post hoc test. In 

all assessments, statistical significance was determined at 
p<0.05. Analyses were performed using the SPSS version 
21 software (IBM Co., Armonk, NY, USA).

RESULTS

Three implants in 3 patients were excluded from groups I 
(1 implant in 1 patient because of failure), II (1 implant in 1 
patient because of subcrestal placement), and III (1 implant 
in 1 patient because of subcrestal placement). A total of 
57 dental implants were included in the study, which were 
inserted in 14 patients (4 males, 10 females; median age: 
54.50; iqr of age: 24.25; age-range: 32 – 73 years). Groups I, 
II, and III each had 19 implants. The median of the diameter 
and length of the implants in groups I, II, and III were 4.10 – 
10.00, 4.10 – 10.00, and 4.00 – 8.00 mm, respectively. No 
significant differences were observed in the diameter and 
length values of the groups.
The median and iqr total MBL value for all implants was 0.21 
and 0.40 mm. The median total marginal bone loss values 
of groups I, II, and III are shown in Table 1. No significant 
difference was observed among the total marginal bone 
loss values of groups I, II, and III.

Figure 1. Assessment of buccal and lingual marginal bone loss using 
the CBCT cross-section intersecting the implant’s midline in group II.



22

CLINICAL DENTISTRY AND RESEARCH 

The median buccal and lingual MBL values of groups I, II, and 
III are shown in Table 2. In group II, buccal MBL values were 
significantly higher than the lingual MBL values (P = 0.048).
The median total MBL values of the implants inserted in the 
mandible and maxilla in groups I, II, and III are shown in Table 
3. No significant difference was found between the total 
MBL values of the implants inserted in the mandible and 
maxilla in groups I, II, and III. 
The mean total MBL values of the implants inserted at the 
anterior and posterior locations are shown in Table 4. No 
significant difference was found between the total MBL 
values of the implants inserted in the anterior and posterior 
locations in groups I, II, and III.

DISCUSSION

MBL occurs between 1.06 and 1.22 mm in the first 12 
months of osseointegration of the dental implants.7,8 In the 
following years, the amount of bone resorption stabilizes 
to an average of 0.1 mm per year. More than 50% of the 
MBL during the first 12 months of osseointegration occurs 
in the first 3 months of healing.9 This outcome makes the 
first 3 months of implant osseointegration vital for long–
term success. To achieve ideal healing with minimal bone 
resorption, the osseointegration performance of different 
implant macrodesigns should be investigated in detail. 
The present study revealed that conical, cylindrical, and 
passive press–fit implant designs did not have significantly 
different total MBL values during the first 3 months of 
osseointegration. The results are coherent to the outcomes 
of Su YH et al.10 that reveals conical and cylindrical implants 
do not have significantly different MBL in the first 3 months 
of healing. However, a comparison of the MBL of press–fit 
passive implants with active conical or cylindrical implants is 
lacking in the literature. The present study proves that the 
press–fit implant design does not significantly reduce MBL 
values in the first 3 months of osseointegration compared 
to active conical or cylindrical implants.
When MBL patterns of different implant macrodesigns were 
compared, only cylindrical implants had significantly higher 
resorption values on the buccal side in the present study. 
In the literature, when a cylindrical implant was immediately 
inserted to the socket following tooth extraction, MBL was 
observed significantly higher in the buccal side coherent to 
the present study.11 Implants are placed in a more palatal 
location and have a larger gap on the buccal side between 
the bone and implant in the immediate insertion protocol. 
This may have caused higher buccal bone resorption 

during the immediate insertion of cylindrical implants. The 
present study proves that early resorption of the buccal 
alveolar bone occurs significantly higher than that of the 
lingual bone, even though the implants are inserted into 
the alveolar crest in a more central position for the delayed 
placement protocol. A thick cortical bone provides higher 
resistance to resorption in peri–implant area.12,13 It has been 
shown that cortical bone thickness is higher on the lingual 
side of the mandible and maxilla.14 Hence, this could be the 
reason for the significantly higher resistance to resorption 
in the lingual bone during the osseointegration period of 
the cylindrical implants in the present study.
Even though existence of proportionally higher cortical bone 
provides lesser dental implant failure rates in long term,15 it 
causes more MBL than bone tissues with a higher spongiosa 
component.16,17 Higher cortical bone existence generates 
higher insertion torque values.18 A higher insertion torque 
was responsible for the increased early MBL.19,20 In the 
present study, conical and cylindrical implants generated 
higher MBL in the maxilla and mandible, respectively, 
although the differences between the jaws were 
insignificant in each macrodesign. For conical implants, the 
surgical site preparation process for all mandibular implants 
was finalized with marginal cortical bone preparation using 
proper countersink drills in accordance with the instructions 
provided by the manufacturer. However, this procedure 
was not performed for cylindrical implants inserted in the 
mandible and maxilla if the insertion torque did not exceed 
40 N. Countersinking may provide placement of conical 
implants with ideal insertion torque values, which could be 
the reason for the insignificantly lower MBL values of the 
conical implants inserted in the mandible. Higher cortical 
bone existence without a countersinking procedure could 
be the reason for the insignificantly higher MBL value for 
cylindrical implants inserted in the mandible.
While several studies have revealed that dental implants 
inserted in the posterior region have significantly higher 
early MBL levels than those in the anterior region,21 others 
have shown that there is no significant difference between 
the early MBL levels of implants inserted in the posterior and 
anterior regions.22 The present study revealed that conical 
implants have insignificantly more MBL in the anterior 
region than in the posterior region. Maxillary and mandibular 
anterior regions have thinner cortical and cancellous bone 
than the posterior regions of the jaws.23,24 Furthermore, 
anterior regions of the jaw have more cortical components, 
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particularly in the mandible.25 A thin bone with a higher 
cortical component is a risk factor for early MBL.26 In light 
of the present study, a conical implant design may increase 
the risk of early MBL in anterior regions with narrow alveolar 
bones and should be avoided in the anterior regions.
In the literature, significantly higher insertion torque and 
primary stabilization values can be achieved in conical 
implants than in cylindrical implants.27 However, higher 
insertion torque values resulted in significantly higher 
bone resorption values during osseointegration. Hence, 
providing optimum osteointegration is a very thin line, and 
macrodesign of the implants affects osseointegration 

parameters such as insertion torque and implant stability 
quotient.19,20 The present study provides valuable outcomes 
for choosing different macrodesigns in different jaw 
locations to achieve ideal osseointegration and reveals 
that the passive press-fit implant design provides a more 
homogenous MBL pattern in different jaws, locations, and 
aspects of the adjacent alveolar bone.
Several studies have revealed that subcrestal placement 
increases the success of passive implants.28-30 Subcrestal 
placement can provide protection from undesired force 
exposure during osseointegration and can minimize the risk 
of micromovement that can cause failures. However, crestal 

Table 1. Median total marginal bone loss values of the groups 

Group I Group II Group III
Comparison of all Groups (Kruskal 
Wallis with Dunn’s post hoc test)

P Value

Median TMBL 0.23 (0.68) 0.20 (0.18) 0.21 (0.41) 0.654

TMBL: Total Marginal Bone Loss, the values were given as median (interquartile range)

Table 2. Median buccal and lingual marginal bone loss values of the groups

Group I Comparison 
Within Group 
I (Wilcoxon) P 

Value

Group II Comparison 
Within Group 

II (Wilcoxon) P 
Value

Group III Comparison 
Within Group 

III (Wilcoxon) P 
Value

Buccal Lingual Buccal Lingual Buccal Lingual

Median 
MBL

0.00 
(0.34)

0.20 
(1.02)

0.600
0.27 

(0.35)
0.00 

(0.24)
0.048*

0.13 
(0.62)

0.00 
(0.41)

0.087

* P < 0.05, MBL: Marginal Bone Loss, the values were given as median (interquartile range)

Table 3. Median marginal bone loss values of the groups for mandible and maxilla

Group I
Comparison 

Within Group 
I (Wilcoxon) P 

Value

Group II
Comparison 

Within Group 
II (Wilcoxon) P 

Value

Group III
Comparison 

Within Group 
III (Wilcoxon) P 

Value
Mandible Maxilla Mandible Maxilla Mandible Maxilla

Median 
TMBL

0.17 
(0.20)

0.35 
(0.71)

0.109 0.29 (0.17)
0.16 

(0.13)
0.104 0.39 (0.58)

0.20 
(0.34)

0.715

TMBL: Total Marginal Bone Loss, the values were given as median (interquartile range)

Table 4. Median marginal bone loss values of the groups for posterior and anterior regions

Group I Comparison 
Within Group 
I (Wilcoxon) P 

Value

Group II Comparison 
Within Group 
II (Wilcoxon) 

P Value

Group III Comparison 
Within Group 
III (Wilcoxon) 

P ValuePosterior Anterior Posterior Anterior Posterior Anterior

Median 
TMBL

0.17 
(0.64)

0.44 
(1.12)

0.225 0.21 (0.14)
0.18 

(0.18)
0.484 0.18 (0.41)

0.25 
(0.00)

0.655

TMBL: Total Marginal Bone Loss, the values were given as median (interquartile range)
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placement of passive implants did not significantly increase 
the failure rate compared with active implants in the present 
study. The present study did not include any patients 
who had one– or double–jaw total implant restorations 
in the passive implant group. Therefore, all patients have 
an existent occlusion, which could protect the passive 
implants from destructive forces during the first 3 months 
of osseointegration. Further studies should be performed to 
reveal the potential effects of total or partial edentulism on 
the osseointegration success of passive implants placed at 
the marginal crest level.
The initial cortical and spongiosa bone thicknesses and the 
adjacent soft tissue status of the recipient sites were not 
evaluated prior to implant insertion in the present study. 
The relationship between implant diameter and MBL was 
not investigated. Furthermore, the MBL values were not 
calculated according to the thread design and microsurface 
characteristics of the implants. A longer observation period 
could reveal the potential effects of various abutment 
and prosthesis designs on the MBL and implant longevity. 
More comprehensive outcomes can be obtained with a 
larger sample size. Further studies should be performed on 
the MBL of various implants inserted in regions that have 
previously undergone bone or soft tissue augmentation 
using different techniques.

CONCLUSION

Within the limitations of the present study, the use of 
cylindrical implants can be avoided in alveolar crests with 
higher existent resorption at the buccal side to prevent 
progressive MBL in the same aspect. If cylindrical implants 
are used in the mandible, the minimum adjacent buccal 
marginal bone thickness may be increased to 2 mm because 
of the increased risk of buccal bone resorption. Conical 
and cylindrical implants can be chosen for the mandible 
and maxilla, respectively, and a countersinking procedure 
should not be skipped when cylindrical implants are inserted 
in the mandible to minimize MBL. Cylindrical implants may 
be administered in the anterior region to minimize early 
MBL. Passive press-fit implants are not superior to active 
cylindrical or conical implants in reducing MBL during the 
osseointegration period.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

ETHICS STATEMENT

The present study was approved by the Non-Interventional 
Clinical Research Ethics Committee of Hacettepe University 
(approval no: 2024/14–28).

FINANCIAL SUPPORT

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors.

REFERENCES

1. Degidi M, Perrotti V, Strocchi R, Piattelli A, Iezzi G. Is insertion 
torque correlated to bone-implant contact percentage in the early 
healing period? A histological and histomorphometrical evaluation 
of 17 human-retrieved dental implants. Clin Oral Implants Res 
2009; 20: 778-781.

2. Di Domênico MB, Farias Collares K, Bergoli CD, dos Santos MBF, 
Corazza PH, Özcan M. Factors Related to Early Marginal Bone Loss 
in Dental Implants—A Multicentre Observational Clinical Study. Appl 
Sci 2021; 11: 11197.

3. Cassetta M, Pranno N, Calasso S, Di Mambro A, Giansanti M. 
Early peri-implant bone loss: a prospective cohort study. Int J Oral 
Maxillofac Surg 2015; 44: 1138-1145.

4. Galindo-Moreno P, Catena A, Perez-Sayans M, Fernandez-Barbero 
JE, O’Valle F, Padial-Molina M. Early marginal bone loss around dental 
implants to define success in implant dentistry: A retrospective study. 
Clin Implant Dent Relat Res 2022; 24: 630-642.

5. Heriveaux Y, Le Cann S, Fraulob M, Vennat E, Nguyen VH, Haiat G. 
Mechanical micromodeling of stress-shielding at the bone-implant 
interphase under shear loading. Med Biol Eng Comput 2022; 60: 
3281-3293.

6. Rossi F, Botticelli D, Cesaretti G, De Santis E, Storelli S, Lang 
NP. Use of short implants (6 mm) in a single-tooth replacement: a 
5-year follow-up prospective randomized controlled multicenter 
clinical study. Clin Oral Implants Res 2016; 27: 458-464.

7. Carbajal Mejia JB, Wakabayashi K, Nakano T, Yatani H. Marginal 
Bone Loss Around Dental Implants Inserted with Static Computer 
Assistance in Healed Sites: A Systematic Review and Meta-
analysis. Int J Oral Maxillofac Implants 2016; 31: 761-775.

8. Krawiec M, Olchowy C, Kubasiewicz-Ross P, Hadzik J, Dominiak 
M. Role of implant loading time in the prevention of marginal bone 
loss after implant-supported restorations: A targeted review. Dent 
Med Probl 2022; 59: 475-481.

9. Young-Chul JC-H, Han. Keun-Woo, Lee. A 1-year radiographic 
evaluation of marginal bone around dental implants. Int J Oral 
Maxillofac Implants 1996; 11: 811-818.



25

COMPARISON OF CUSTOM IMPLANTS IN LEFORT 1 SURGERY

10. Su YH, Peng BY, Wang PD, Feng SW. Evaluation of the implant 
stability and the marginal bone level changes during the first three 
months of dental implant healing process: A prospective clinical 
study. J Mech Behav Biomed Mater 2020; 110: 103899.

11. Sanz M, Cecchinato D, Ferrus J, Pjetursson EB, Lang NP, Lindhe 
J. A prospective, randomized-controlled clinical trial to evaluate 
bone preservation using implants with different geometry placed 
into extraction sockets in the maxilla. Clin Oral Implants Res 2010; 
21: 13-21.

12. Hsu JT, Fuh LJ, Tu MG, Li YF, Chen KT, Huang HL. The effects 
of cortical bone thickness and trabecular bone strength on 
noninvasive measures of the implant primary stability using 
synthetic bone models. Clin Implant Dent Relat Res 2013; 15: 251-
261.

13. Aizcorbe-Vicente J, Penarrocha-Oltra D, Canullo L, Soto-
Penaloza D, Penarrocha-Diago M. Influence of Facial Bone 
Thickness After Implant Placement into the Healed Ridges on the 
Remodeled Facial Bone and Considering Soft Tissue Recession: A 
Systematic Review. Int J Oral Maxillofac Implants 2020; 35: 107-
119.

14. Katranji A, Misch K, Wang HL. Cortical bone thickness in dentate 
and edentulous human cadavers. J Periodontol 2007; 78: 874-878.

15. Block MS, Christensen BJ. Porous Bone Increases the Risk of 
Posterior Mandibular Implant Failure. J Oral Maxillofac Surg 2021; 
79: 1459-1466.

16. Simons WF, De Smit M, Duyck J, Coucke W, Quirynen M. The 
proportion of cancellous bone as predictive factor for early 
marginal bone loss around implants in the posterior part of the 
mandible. Clin Oral Implants Res 2015; 26: 1051-1059.

17. Kozakiewicz M, Skorupska M, Wach T. What Does Bone 
Corticalization around Dental Implants Mean in Light of Ten Years 
of Follow-Up? J Clin Med 2022; 11: 3545.

18. Di Stefano DA, Piattelli A, Iezzi G, Orlando F, Arosio P. Cortical 
Thickness, Bone Density, and the Insertion Torque/Depth Integral: 
A Study Using Polyurethane Foam Blocks. Int J Oral Maxillofac 
Implants 2021; 36: 423-431.

19. Gehrke SA, Junior JA, Treichel TLE, do Prado TD, Dedavid BA, de 
Aza PN. Effects of insertion torque values on the marginal bone 
loss of dental implants installed in sheep mandibles. Sci Rep 2022; 
12: 538.

20. Oskouei AB, Golkar M, Badkoobeh A, Jahri M, Sadeghi HMM, 
Mohammadikhah M et al. Investigating the effect of insertion 
torque on marginal bone loss around dental implants. J Stomatol 
Oral Maxillofac Surg 2023; 124: 101523.

21. Keskinruzgar A, Kucuk A. Evaluation of bone resorption after 
implant surgery: Analysis of short-term follow-up. Ann Med Res 
2019; 26: 438-442.

22. Banu RF, Kumar VA. Early Implant Bone Loss in the 
Preprosthetic Phase: A Retrospective Study. J Oral Implantol 2023; 
49: 355-360.

23. Kim HJ, Yu SK, Lee MH, Lee HJ, Kim HJ, Chung CH. Cortical and 
cancellous bone thickness on the anterior region of alveolar bone 
in Korean: a study of dentate human cadavers. J Adv Prosthodont 
2012; 4: 146-152.

24. Vasegh Z, Safi Y, Amid R, Ahsaie MG, Amiri MJ, Minooei Z. 
Quantitative Evaluation of Bone-Related Factors at the Implant 
Site by Cone-Beam Computed Tomography. J Long Term Eff Med 
Implants 2022; 32: 33-43.

25. Wang SH, Shen YW, Fuh LJ, Peng SL, Tsai MT, Huang HL et al. 
Relationship between Cortical Bone Thickness and Cancellous 
Bone Density at Dental Implant Sites in the Jawbone. Diagnostics 
(Basel) 2020; 10: 710.

26. Radaelli MTB, Federizzi L, Nascimento GG, Leite FRM, Boscato 
N. Early-predictors of marginal bone loss around morse taper 
connection implants loaded with single crowns: A prospective 
longitudinal study. J Periodontal Res 2020; 55: 174-181.

27. Zaarour J, Chrabieh E, Rameh S, Khoury A, Younes R. Effect 
of the Implant Macro-Design on Primary Stability: A Randomized 
Clinical Trial. Int Arab J Dent 2022; 13: 7-15.

28. Markose J, Eshwar S, Srinivas S, Jain V. Clinical outcomes of 
ultrashort sloping shoulder implant design: A survival analysis. Clin 
Implant Dent Relat Res 2018; 20: 646-652.

29. Huang B, Meng H, Zhu W, Witek L, Tovar N, Coelho PG. Influence 
of placement depth on bone remodeling around tapered internal 
connection implants: a histologic study in dogs. Clin Oral Implants 
Res 2015; 26: 942-949.

30. Urdaneta RA, Marincola M, Weed M, Chuang SK. A screwless 
and cementless technique for the restoration of single-tooth 
implants: a retrospective cohort study. J Prosthodont 2008; 17: 
562-571.


