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Abstract: High insertion torques increase the primary stability of dental implants, which might be 

beneficial for immediate loading protocols, but may lead to local ischemia and necrosis of the bone-

implant interface. This study compared the outcomes of implants placed with low (<45Ncm), 

conventional(45-70Ncm), and high (≥75Ncm) insertion torques in All-on-4 concept cases with up to 

2-year follow-up. Patients included in this study presented edentulous or partially dentate arches 

with an indication for full-arch rehabilitation. Implants were installed following the All on four 

protocol and were divided into 3 groups: Low, Conventional, and High torque, and were followed 

periodically for 2 years with ISQ measurements. The results showed no significant differences in 

success rates between the three groups. This suggests that high insertion torques may maintain 

higher primary stability values for immediately loaded implants during the healing period. Further 

studies are necessary to confirm these findings. 

Keywords: dental implants; primary stability; insertion torques; tilted implants 

 

1. Introduction 

Treatment protocols using osseointegrated implants have been widely used as an alternative 

treatment for oral rehabilitation of partially or totally edentulous patients with high success rates [1]. 

The original protocol for a well-succeeded installation of an osseointegrated implant includes the 

utilization of a biocompatible implant, atraumatic surgical techniques, and a healing period free of 

mechanical loading for at least three months. Mechanical factors could influence the bone-implant 

interface, leading to fibrous encapsulation instead of direct bone healing on this interface [2]. 

However, over the last years, functional loading of implants immediately after their placement 

has been used with high success rates in both arches [3]. This procedure reduces the number of 

surgical interventions, thus reducing the treatment time between surgical and prosthetic phases. 

Immediate loading was defined as the placement of an interim implant-supported structure up to 48 

hours after implant insertion [4]. This procedure is often used in full-arch implant-supported 

rehabilitation with great long-term results [5]. 

The concept of micromovement threshold has been suggested, describing two types of 

movements on the bone-implant interface: macro movements and micromovement. While 

micromovements should not harm the direct bone-implant contact, macro movements could prevent 

this direct contact, resulting in fibrous interposition. For dental implants, this critical micromovement 

threshold has been demonstrated to be situated between 50 - 150µm, or a fibrous interface may be 
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formed around the implant, resulting in implant failure [6]. The success of the implants, thus, is not 

related to immediate or delayed loading but instead to the micromovement threshold, which should 

not exceed 50 - 100µm at the interface [6]. 

High primary stability of the implant and the maintenance of that stability within the tolerable 

threshold are primary concerns during the healing period of immediately loaded implants. 

Considering that there are no direct measuring methods of micromovements in the bone-implant 

interface, indirect methods that evaluate the insertion torque values (ITV) and the implant stability 

quotient (ISQ) are the most common clinical methods to assess the primary stability of the implant 

for a predictable immediate loading protocol [7]. The value of the final insertion torque is the most 

used clinical parameter to assess primary stability: the peak of the insertion torque is directly related 

to the degree of micromovement: higher insertion torques provide more bone compression on the 

interface and thus, higher primary stability [8]. 

Nevertheless, the parameter of the minimum torque value for a safe, immediate loading protocol 

still needs to be well established. However, some authors report that torque values over 32Ncm 

indicate sufficient primary stability for that purpose [9,10]. 

There still needs to be more clinical data to ensure that high insertion torques provide a clinical 

advantage. The idea that excessive bone compression due to high insertion torques could lead to local 

ischemia and necrosis of the bone-implant interface has been reported in previous studies [1,11,12]. 

Sub-instrumentation, or undersized drilling, is a concept based on an osteotomy preparation that is 

smaller in diameter than the size of the implant, is also used to increase primary stability of implants. 

But this technique for bone instrumentation of an implant site could also present a clinical limitation: 

at some point, the insertion torque would be too high, and the biological damage would result in 

peri-implant bone necrosis [13]. According to this hypothesis, excessive torque values above 50Ncm 

could result in high-stress transmission to the adjacent bone, resulting in osseointegration failure [9]. 

The growing interest in immediate loading protocols and consequentially, the need for high 

primary stability levels through high insertion torques have increased the need to confirm that the 

compression necrosis hypothesis reported in the articles mentioned above could be scientifically 

demonstrated. Some studies have pointedly questioned compression necrosis hypothesis [14,15]. 

Although this hypothesis has been widely accepted in the literature, no study has been published 

confirming it [16]. An animal study [14] investigated the effect of high insertion torque (110Ncm mean 

– 150Ncm peak) on the osseointegration of unloaded implants. No implants failed during the study, 

and the authors concluded that these high insertions torque did not induce bone necrosis or implant 

failure; it was suggested that improving the primary stability of the implants could be relevant for 

immediate loading protocols.  

Another human study [15] analyzed the clinical results of implants installed with high insertion 

torques over 70Ncm (110,6 mean – 176 peaks), and evaluated marginal bone levels around the 

implants. None of the implants failed during the follow-up period. The authors concluded that high 

insertion torques (up to 176Ncm) did not prevent osseointegration or affected marginal bone levels 

around the implants. Three other human studies that stated that high torque would be the ones 

higher than 50Ncm showed results comparable between implants placed with high or low torques in 

terms of implant survival [17-19], but two of them concluded that higher torque evidenced higher 

bone loss around these implants [17,18].    

The literature on the effects of high insertion torques on the osseointegration of implants in vivo 

is still scarce, there are still many doubts about the possible injuries that these high torques could 

cause to local bone. This preliminary 2-year clinical prospective controlled case series study aimed to 

assess the effects of high insertion torque on the osseointegration of dental implants with All-on-four 

treatment protocols. 
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2. Materials and Methods 

Pre-Surgical Evaluation 

The study was conducted according to the declaration of Helsinki and approved by the 

Guarulhos University’s Ethics Committee in Clinical Research (IRB: 61544116.7.0000.5506), and 

involved patients presented for full arch rehabilitation treatment in the Guarulhos University (UnG, 

Guarulhos, SP, Brazil) from January 2017 to October 2017. All patients in this study showed 

completely or partially edentulous arches with remaining teeth indicated for extraction (maxilla 

and/or mandible). The indications for extraction in partially dentate included: longitudinal fractures, 

periodontal disease, endodontic failure, perforated roots, or prosthetic convenience. The inclusion 

criteria were: the need for full-arch rehabilitation with a completely fixed implant-supported 

prosthesis; adequate bone volume for implant installation. The patient’s ability and willingness to 

follow the study protocol; a good state of general health. 

Bone volume was assessed using radiographic and tomographic measurements. The degree of 

bone resorption for inclusion in this study should be Division A or B, as suggested by Misch (1990) 

[20]. The volume of the maxillary and mandibular bone for inclusion in this study should be Division 

A, B, or Bw, as suggested by Misch and Judy (1987) [21]. The premaxillary and inter-foraminal bone 

height should be enough to allow the placement of two tilted distal implants with a minimum length 

of 13mm, and two axial anterior implants with a minimum length of 10mm, according to the All-on-

4 protocol [22,23]. Patients that did not present these bone dimensions were excluded. The exclusion 

criteria were: inadequate bone volume, general and local health conditions that prevented the use of 

local anesthesia and/or intraoral surgery. General conditions that could lead to osseointegration 

problems, such as patients in the use of bisphosphonates for osteoporosis treatment; parafunctional 

habits, such as bruxism. Smoking was not used as an exclusion criterion.  

All possible treatment options were offered to the patients. Patients enrolled in the study chose 

and authorized the procedure by signing a consent form according to the Helsinki Declaration (1975, 

revised in 2000). Diagnosis and treatment planning included: study models articulated in a semi-

adjustable articulator, clinical photographs, panoramic radiographs (Figure 1), and cone bean 

computerized tomography to identify the anatomical structures and visualize the presence of 

pathology. After the project of the oral rehabilitation was ready, a multifunctional guide to determine 

the best implant placement positions was fabricated. 

 
Figure 1. Baseline Panoramic radiograph. 
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Surgical Protocol    

Patients were medicated with 2 grams of amoxicillin intraorally 2 hours before the surgical 

procedure. None of the enrolled patients were allergic to penicillin. Immediately before surgery, 

patients rinsed with 2% chlorhexidine for 1 minute. All surgeries were performed by two very 

experienced surgeons (AC an TM). Local anesthesia was performed in all surgical procedures, with 

Articaine Chlorohydrate with adrenaline 1:100,000 (Figure 2). A supra-crestal incision was made up 

to the first molar region and two vertical releasing incisions in the first molar region. A 

mucoperiosteal flap was deflected, allowing the anatomical structures to be visualized (Figure 3). The 

drilling sequence for implant installation was performed according to the instructions of the implant 

manufacturer (Dérig, São Paulo, Brazil), following the All-on-4 protocol (Figure 4) [22,23]. During the 

bone instrumentation, sub-instrumentation was performed when the surgeon sensed by his 

experience that the implant sites would have poor bone density, to obtain the highest torque value 

possible in every site. This was decided by the surgeons upon their large experience on all on four 

treatments, in order to promote lateral compression of the bone, and thus, increase primary stability 

[13]. The implants used in this study were tapered, with a rough surface, internal tri-channel 

connection implants (TRI Bioneck RP ∅ 4.3mm, Dérig, São Paulo, Brazil) (Figure 5). The initial 

insertion of the implants was performed with the handpiece adjusted to an initial insertion torque of 

45 Ncm. When the handpiece “stalled,” the implant was manually inserted with a custom-made 

torque wrench, which allowed measuring torques up to 200Ncm (Figure 6) until it was completely 

seated (Figure 7,8). Maximum insertion torque values (ITV) and implant stability quotient (ISQ - 

Ostell, W&H, Gothenburg, Sweden) were recorded for each implant (Figure 9). Implants with ITV 

equal or higher than 75Ncm were included in the study for follow-up and measurements, while 

implants with ITV less than 75Ncm where not marked as interest in this study.  Despite that, when 

all 4 implants reached torques equal to or greater than 45Ncm, immediate loading was performed. 

Straight multiunit abutments were tightened to the anterior implants with a 32 Ncm torque, and 17o 

or 30o angled multiunit abutments were drawn to the distal tilted implants with a 20Ncm torque. The 

surgical wounds were sutured with 4-0 silk thread after placing the abutments (Figure 10). If one or 

more implants in the arch did not reach an installation torque of 45Ncm, cover screws were installed 

over the implants, and primary wound closure was performed with a 4-0 silk thread. Patients were 

asked to rinse with 2% chlorhexidine 3 times daily after surgery. Amoxicillin 875 mg was prescribed 

two times a day for seven days. Ibuprofen 600mg was also prescribed twice daily for 5 days for pain 

control.  

 
Figure 2. Initial view from de lower arch after anesthesia. 
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Figure 3. View of the mandible after the mucoperiosteal flap. 

 
Figure 4. View of the mandible with parallel pins to check implants positions for All on Four 

concept. 

 
Figure 5. Implant TRI Bioneck RP (Dérig, São Paulo, Brazil). 
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Figure 6. Detail of the custom-made torque wrench allowing measurements up to 200Ncm. 

 
Figure 7. Implants being placed on the All on Four Concept. 
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Figure 8. Implant reaching 150Ncm on the wrench. 

 
Figure 9. Implant Stability Quotient recording after implant placement. 
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Figure 10. Oclusal view of the mandible after multi-unit covers were installed and suture with 4.0 silk 

thread. 

Prosthetic Protocol    

All prostheses were planned and fabricated post-surgically. The implant-supported screw-

retained prostheses were delivered in two different ways, varying according to the loading protocol, 

determined by the primary stability obtained during implant installation: immediate or delayed.  

Immediate loading was performed in cases in which all four implants presented high primary 

stability, with installation torques over 45Ncm. Impressions of the implants and residual ridge were 

taken right after surgery using the multifunctional guide as an open-tray transfer, splinted with a 

low-shrinkage modeling resin (Pattern Resin, GC America Inc., USA). Only the putty soft addition 

silicon material (Futura AD, Nova DFL, Rio de Janeiro, Brazil) was used; no light body material was 

used to avoid penetration of the light material in the surgical wound, which could cause local 

irritation and further complications. On the next day the nickel-chromium metal bar, which had been 

made according to the position of the teeth in the multifunctional guide was tried and sent for 

mounting the teeth for patient’s approval. On the same day the esthetic appearance and 

maxillomandibular relations were proved. After dentist and patient approval, the prostheses were 

sent for full laboratory processing with acrylic. Installation and final occlusal adjustments of the full 

arch rehabilitation occurred 48 hours after surgery (Figure 11,12).  

 
Figure 11. Oclusal view of the mandible full-arch screwed rehabilitation 48 hours after surgery. 
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Figure 12. Buccal view of both arches’ rehabilitations under the all on four concept, 48 hours after 

surgery. 

Delayed loading was performed, in cases in which one or more implants did not reach 45Ncm. 

Throughout the 6 months of healing, patients wore conventional removable prostheses relined with 

a soft silicon liner (Ufi Gel, VOCO GmbH, Cuxhaven, Germany) to avoid contact of the acrylic with 

the submerged implants.  Fixed prostheses were constructed after second-stage surgery, six months 

after the implant installation.  

Follow-up   

Patients were followed up for two years after implant installation, according to the following 

appointment schedule: 7 days, 60 days, six months, 12 months, 18 months, and 24 months. The 

success criteria utilized in this study were as suggested by Misch (2008)- no mobility, no pain during 

function, less than 2mm of radiographic bone loss after initial surgery, and no history of exudates 

[24]. Implant clinical conditions were assessed in all follow-up appointments; patients were examined 

using periodontal probing, CT scans, radiographs (Figure 13), intra-and extra-oral photographs, and 

assessment of implant stability quotient (ISQ). All patients were instructed to use interdental brushes, 

dental floss, and an oral hygiene system based on high-pressure water spray twice a day for biofilm 

control. Professional control occurred at every follow-up appointment. Panoramic radiographs and 

CT scans were taken before and after surgery and at every follow-up appointment. The inspection in 

the follow-up appointments included assessment of oral hygiene, soft tissue health (peri-implant 

pockets, pain, and exudation), radiographic and tomographic aspects of the bone/implant interface, 

implant stability quotient (ISQ) measurements, screw loosening, and other possible complications.  
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Figure 13. 2 years follow-up control panoramic radiograph. 

3. Results 

A total of 11 patients filled out the inclusion criteria for this study, 9 women and 2 men, with a 

mean age of 56. A total of 19 All-on-four treatments and 76 implants were placed, 10 in the maxilla 

(40 implants) and 9 in the mandible (36 implants). In 6 cases, the immediate load was performed in 

the maxilla, but with only 14 implants achieving 75 Ncm or more between these 6 patients, and in all 

9 mandibles treatments it was possible to perform immediate load, with 29 implants achieving 75 

Ncm or more between all 9 patients. A total of 43 implants were then selected to be analyzed in this 

study. No implants in this study were lost, neither on immediate nor delayed load treatment, i.e., 

independent of the insertion torque value, all implants survived till the last appointment. Initial 

Torque Values from the implants analyzed in this study (n=43) varied from 75Ncm to even more than 

120Ncm; 14 in the maxilla and 29 in the mandible. 3 implants reached 150Ncm, 4 implants reached 

180Ncm, and 2 implants achieved 200Ncm, all in the mandible. Although bone loss around the 

implant's neck was not a parameter measured in this study, radiographically, we could see there was 

no significant bone loss in none of the implants. Sub-instrumentation was performed in all maxilla 

instrumentation and in 6 of the 9 mandible cases and may have helped reach these higher insertion 

torque values. 

Smoking habits seemed to have no influence on the survival of the implants. Three patients were 

light smokers (≤ 10 cigarettes a day), and 8 were non-smokers.  

Table 1 shows the comparison of the ISQ measurement in the maxilla from the time of placement 

of the implants (initial) and the seven days, 7 to 60 days, means, from primary to secondary stability 

(osseointegration), and from the time of placement till the last follow-up, 24 months in 6 maxilla cases, 

and 12 months in 4 patients. Table 2 shows the comparison of the ISQ measurements in the mandible 

from the time of placement of the implants (initial) and the 7 days, 7 to 60 days, it means, from 

primary to secondary stability (osseointegration), and from the time of placement till the last follow-

up, 24 months in 4 mandible cases, and 12 months in 4 cases. The Student`T test was used to 

determine if there is an association between the initial torque value (ITV) and the implant stability 

quotient (ISQ) at the initial and during the healing period (p<0,05). In maxilla treatment, only the 

recovery period (7-60 days) showed significance, and in mandible treatment, we always see a 

statistical difference. 
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Table 1. Analysis of ISQ means according to torques above 70. ITV- initial torque value; ISQ-implant 

stability quotient; SD-standard deviation.  p≤ 0,05 =statistical difference. 

 Initial 7 days P value 7 days 60 days P value Initial 24 months P value 

ITV 

(Ncm) 

Mean 

ISQ(SD) 

Mean 

ISQ(SD) 
 

Mean 

ISQ(SD) 

Mean 

ISQ(SD) 
 

Mean 

ISQ(SD) 

Mean 

ISQ(SD) 
 

>70 
63.5 

(10.3) 

62.4 

(9.7) 
0.3230 

62.4 

(9.7) 

62.6 

(4.2) 
0.4633 

63.5 

(10.3) 

64.7 

(6.1) 
0.3245 

Table 2. Analysis of ISQ means according to torques above 75. ITV- initial torque value; ISQ-implant 

stability quotient; SD-standard deviation. p≤ 0,05 = statistical difference. 

 Initial 7 days   P value 7 days 60 days P value Initial 24 months  P value 

ITV 

(Ncm) 

Mean 

ISQ(SD) 

Mean 

ISQ(SD) 
 

Mean 

ISQ(SD) 

Mean 

ISQ(SD) 
 

Mean 

ISQ(SD) 

Mean 

ISQ(SD) 
 

≥ 75 
76.1 

(9.3) 

59.7 

(9.3) 
<0.001 

59.7 

(9.3) 

62.0 

(8.4) 
0.0102 

76.1 

(9.3) 

65.3 

(5.1) 
<0.001 

4. Discussion 

The primary stability of dental implants is defined as the capacity of the implant to resist axial, 

lateral, and rotational loads [8]. It is of utmost importance, especially for immediate loading 

protocols. In this study, we found 100% success in All-on-four protocols with immediate load and 

initial high torque regarding the region of the implant placed. The success of immediate loading has 

been well demonstrated in the literature; however, the stiffness of the assembly bone/implant/crown 

must be ensured to promote a predictable result [14,25,26]. Some factors influence the primary 

stability of an implant during installation. The first one is bone density; the mechanical properties of 

the bone are determined by its local composition. Implants installed in dense cortical bone present 

higher primary stability than implants placed in cancellous bone. The second factor is the role of the 

compressive stresses in the bone-implant interface: using a final bur of smaller diameter than the 

implant, a procedure known as sub-instrumentation of the implant site, results in significant 

compression of the local bone, resulting in radial stresses that can be beneficial to increase the primary 

stability of the implant [13]. Sub-instrumentation of the implant site provides an increase of the force 

moment necessary to install the implant in position. This force moment is referred to as the insertion 

torque. Increasing the insertion torque makes it possible to increase implant primary stability 

[1,14,15,27]. Some of the implants placed in the maxilla could even reach values higher than 100Ncm 

when sub-instrumentation was performed, showing the importance of the technique in low-density 

bone.  The third factor is the geometry of the implant; tapered implants present higher primary 

stability levels compared to cylindrical implants [28]. Surface roughness also appears to influence 

implant stability; rough surface implants seem to present higher primary stability than smooth 

surface implants [29].  From a clinical standpoint, sub-instrumentation of implant sites seems to 

provide better primary stability levels to implants, regardless of the local bone density [11]. 

In the present study, all implants were installed with the highest insertion torque possible, 

considering the aforementioned influence factors. In order to enhance the chances of obtaining a high 

insertion torque, conical implants with rough surfaces were used (TRI Bioneck RP ∅ 4.3mm, Dérig, 

São Paulo, Brazil), both for the maxilla and mandible. In sites with high-density bone, the preparation 

of the implant site followed the manufacturer’s recommendations. In sites with poor bone density, 

sub-instrumentation of the site was performed, in order to promote lateral compression of the bone, 

increasing primary stability.  

The idea that excessive bone compression could result in local ischemia and bone necrosis has 

been widely reported; this necrosis could result in periapical lesions on the implants, which could 

demand treatment with diverse degrees of invasiveness, including the removal of the implant [1,11]. 

Compression necrosis is still a hypothesis [16]: if the bone is compressed over its physiological 

tolerance, it could result in local ischemia with subsequent necrosis or sequestrum formation, which 

could further lead to implant failure. Besides, excessive torque could transmit high stresses to the 
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marginal bone around the implant, a dense cortical bone with minimum blood supply, more 

susceptible to necrosis after installation [9,11,12,13, 17,18]. 

An animal study [30] made a histological analysis of the effects of high insertion torques on the 

adjacent bone, with torque values of 80, 120, and 150Ncm. None of these high torque levels resulted 

in the failure of the implants. The 150Ncm group showed high compression of the adjacent bone, 

whereas the 80Ncm group presented a significantly smaller compression; the compressed bone areas 

in all groups evolved to bone regeneration, with no signs of ischemia or necrosis. The authors 

concluded that different torque levels resulted in different initial healing patterns, but there was no 

significant difference in the final histological patterns. They also concluded that high insertion 

torques promote greater bone remodeling around the implants, but did not prevent osseointegration 

from occurring. 

To the present date, there were no clinical prospective studies that managed to demonstrate the 

occurrence of compression necrosis due to high insertion torque. Two papers reported implant failure 

supposedly due to high insertion torque, but both papers were reported of single clinical cases [31,32]. 

Our study showed results on high torques for implants placed by the All on four concept, which may 

have higher stability than single implants. Other studies reported higher bone resorption around 

implants with high insertion torque [17,18,33-36]. On the other hand, several studies, among them 

animal models [14,30,37-42] and human studies [15,43-51] analyzed the outcomes of high insertion 

torques, most of them equal or greater than 70Ncm, with the same parameters used in the present 

study; all these studies reported no significant differences between conventional and high insertion 

torques regarding success rates and/or marginal bone levels. Also, systematic reviews with meta-

analyses [52-56] have also been published about high insertion torques; they observed no significant 

difference in marginal bone resorption and implant failure rate between implants inserted with high, 

regular or low insertion torque values.  

A systematic review with meta-analysis on immediately loaded implants following the All-on-

4 protocol for full-arch rehabilitation [57] reported that 74% of the implant failures occurred during 

the first 12 months, which consists of the healing period. These findings suggest that the critical 

period for the success of immediately loaded implants for full-arch rehabilitation is the healing 

period, in which the secondary stability is not yet enough, secure the osseointegration of the implant. 

Thus, reaching and maintaining high primary stability values during the healing period, as suggested 

by the present study, could be a valuable approach for immediately loaded implants, in order to 

increase security in the critical phase in which most of the failures occur. 

In the present study, a significant number of implants reached considerably high insertion 

torques (32 implants with ITV's over 100Ncm). With such high insertion torque values, high stresses 

were transmitted to the adjacent bone, and high compression was made both to cancellous and 

cortical bone, due to the conical geometry of the implants. No signs of ischemia or necrosis resulting 

from this compression could be clinically and/or radiographically confirmed in any of the implants 

analyzed. Although we found higher ISQ values at the implant placement in the mandible than in 

the maxilla, at the last control appointment, both arches demonstrated similar results, regardless of 

the torque group. No implants failed during the 2-year follow-up of this study, and there was no 

significant difference in the marginal bone levels around the implants. The results of the present 

study indicated that high insertion torque did not induce ischemia or necrosis of the adjacent bone, 

as seen on other studies [17,18,33-36]. Instead, it promoted radial compression of the marginal bone, 

increasing the primary stability of the implant, which could be particularly significant when 

considering immediate loading protocols. High insertion torques could reach and maintain higher 

primary stability for immediately loaded implants during the healing period, which could mean 

more security to these implants during the critical healing period before secondary stability is 

reached. The ISQ measurements showed a small deep in these implants placed with ITV ≥ 75Ncm in 

the maxilla, with a recovery to the similar values found at the time of implant placement. But in the 

mandible, where we could see the higher values, the deep between primary and secondary stability 

was more evident, similar to another clinical study on the mandible [18]. These findings corroborate 

with another human study that evidenced that initial high torque >50Ncm don’t resulted in higher 
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secondary stability, with 12-month follow-up [58]. But even with this, the ISQ measures showed the 

recovery to values considered optimal to maintain osseointegration without problems, as it was seen 

during the control appointments, with no bone loss higher than expected, no mobility, and no pain 

during masticatory function or pressure test during the period of the follow-up. This result seems to 

endorse the hypothesis that ITV higher than 80Ncm may not be harmful to peri-implant bone or affect 

clinically the stability of the implants. 

This study presented some limitations such as the small sample size that reached de minimum 

of 75Ncm to enter in the analysis and comprehensive short-term follow-up (< 5 years). Another 

limitation to be pointed is that we didn’t have a 30 days ISQ measurement, that could include an 

important data on the osseointegration process. In addition, this study showed an interesting clinical 

point of view on the behavior of dental implants placed under higher torques. Earlier studies 

[9,10,14,16] showed that the insertion torque ranging between 25 and 32Ncm was sufficient to achieve 

primary stability, however, these studies evaluated implant systems that presented a dental implant 

mounted that supported torque forces not higher than 32Ncm. Finally, we must point out that 

osseointegration occurs even in implants placed with low torque insertion (<20Ncm) and the idea 

that low or higher insertion torques influence the bone-to-implant contact and peri-implant bone-

tissue behavior depends on several other clinical variables such as bone architecture, macro- and 

microgeometry of the implants, and distribution of the occlusal load. 

5. Conclusions 

The results of this 2-year prospective case series study showed 100% success rate in implants 

placed with high insertion torques by the All on Four Concept. These results suggest that high 

insertion torques could be used to reach and maintain higher primary stability values for 

immediately loaded implants during the healing period. However, further longitudinal studies (> 5 

years) are necessary to confirm these results. 
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