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Abstract

Aim:

The aim of this systematic review and meta-analysis is to assess the clinical outcomes of dental implants placed
at high insertion torque (=50 Ncm) compared to regular or low torque (<50 Ncm).

Methodology:

This study protocol was registered in PROSPERO and conducted according to the PICOTS framework. Electronic
searches were performed in PubMed, EBSCO, Google Scholar, and the Cochrane Library for studies published
between January 2010 and December 2024. Two reviewers independently performed study selection, data
extraction, and risk-of-bias assessment using RoB 2 and ROBINS-I tools. Meta-analysis was conducted in
RevMan 5.4, with outcomes reported as mean differences (MD) and risk ratios (RR) with 95% confidence
intervals.

Result:

Meta-analysis showed no statistically significant difference in marginal bone loss between high- and low-torque
implants at 3 months, 6 months, or 1 year. ). Although not statistically significant, there was a tendency toward
lower torque at six months, with a mean difference of 0.37 mm (95% CI: -0.10 to 0.83). After one year, high-
torque implants had a mean difference of 0.22 mm (95% CI. -0.05 to 0.48), which was also not statistically
significant but slightly favoured low torque. Implant survival rates were comparable between the two groups,
with no significant difference detected.

Conclusion:

The use of high insertion torque (>50 Ncm) showed no significant impact on marginal bone resorption or implant
survival rates compared to conventional torque levels (35-45 Ncm).

Keywords: Bone loss, bone resorption, dental implant, high torque, insertion torque, low torque, marginal loss,
marginal bone resorption, regular torque.

Introduction

Dental implants have become a predictable and widely ~ compromise implant esthetics, function, and long-term
accepted treatment modality in modern restorative success. Therefore, identifying factors that influence
dentistry, with long-term survival rates reported to be peri-implant bone stability is of considerable clinical
approximately 90% after 10 years.! Despite these importance.

favorable outcomes, peri-implant marginal bone loss

remains a significant biological complication that may
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Primary stability, defined as the mechanical
engagement between the implant and surrounding
bone at the time of placement, is considered a critical
factor for successful osseointegration. Insertion
torque, the rotational force applied during implant
placement, is commonly used to evaluate primary
stability.2 Adequate insertion torque minimizes
implant micromovement and promotes
osseointegration, thereby supporting immediate or
early loading protocols.® Conversely, insufficient
torque may indicate poor bone-implant contact and
increase the risk of fibrous encapsulation and early
implant failure.

However, concerns have been raised regarding
excessively high insertion torque. Experimental and
clinical studies suggest that excessive compressive
forces may induce microfractures, compression
necrosis, and increased stress in peri-implant bone,
potentially resulting in early crestal bone loss and
impaired osseointegration. Some clinical
investigations have reported greater marginal bone
loss in implants placed with very high torque values
compared to those placed with moderate torque.

The literature remains controversial. While several
studies have shown no significant relationship
between high insertion torque and peri-implant bone
loss, others have reported either beneficial effects on
implant stability and survival or adverse effects on
marginal bone preservation. This inconsistency
creates uncertainty regarding the optimal insertion
torque for balancing primary stability and peri-implant
bone health.

Therefore, the present systematic review and meta-
analysis aim to evaluate the effect of insertion torque
on peri-implant marginal bone loss and implant
survival by comparing implants placed with high
insertion torque to those placed with regular or lower
torque values in partially or completely edentulous
patients.

Material and methods
Protocol And Registration

The present systematic review registered in the
International Prospective Register of Systematic
Reviews (PROSPERO) under CRD42024576346.

Search Strategy

© 2026 IJMSCR. All Rights Reserved

Three electronic databases was conducted for articles
published from January 2010 to December 2024. The
databases consulted were MEDLINE via PubMed,
EBSCO, Google Scholar, Cochrane library. The
following MeSH term were used along with Boolean
operators ‘AND’ and ‘OR’.[MeSH] term used were
“Insertion torque ‘OR’ High torque” ‘OR’ “Low
torque” ‘OR’ “Regular torque” ‘AND’ “Dental
implant” ‘OR’ “Bone loss” ‘OR’ “Bone resorption”
‘OR’ “Marginal loss”. Two independent investigators
performed the study selection. For cross-references,
all reference lists of the selected studies were checked.
Along with it, the journals were hand-searched from
the years January 2010 to December 2024.

PICOT question and eligibility criteria

The question for this systematic review were
developed according to patient, intervention,
comparison, outcome, time, study design (PICOTS)
framework:

Patient (P): partially or completely edentulous
maxillary or mandibular arch.

Intervention (I): Placement of dental implants at a high
torque

Comparison (C): Dental implants placed at moderate
or low torque

Outcome (O): Marginal bone loss and Survival rate
Times (T) : from January 2010 to December 2024

Study design (S): In vivo studies, prospective and
randomized clinical trials and cross over clinical trials
were included.

Study Selection

Inclusion criteria - Only studies which published
between January 2010 and December 2024 were
accepted, and studies done on human beings were
selected. Articles in full-text and written in English
were accepted, which had a minimum follow-up time
of three months. Acceptable study designs included
randomized clinical trials, prospective and
retrospective cohort studies, and crossover clinical
trials.

Exclusion criteria - Studies lacking primary clinical
data or providing unreliable evidence were excluded.
Systematic reviews, meta-analyses, case reports, case
series, in vitro studies, and animal studies were not
included. Studies with follow-up periods shorter than
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three months or published in languages other than
English were also excluded.
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A total of 7 studies (2 randomized and 5 non-randomized) were included in the qualitative and quantitative
analyses. The studies involved 538 participants (331 women and 207 men; mean age 54.1 years) and 798 dental
implants. Among these, 499 implants were placed with high insertion torque (>50 Ncm) and 299 with low-to-
moderate torque (<50 Ncm). Implant dimensions ranged from 3.5-5 mm in diameter and 8-16 mm in length, and
both maxillary and mandibular arches were evaluated. Implant survival was high across all studies, with only 7

failures (0.87%) reported among the 798 implants.

Table 1 -Summary of characterization of included studies

Author Study Coun No. of Mea Impl Implant Implan Implant Insettion Follow Marginal Survival
ype try partici n ant dimensio t site lomgue up boae loss rate
pant Age Num n System
ber
Daniele Prospe Italy 62 32 144 355x Noble edentulo HT > 50 36 1.5 HT - 130
De Santis clive 74 85115 Biocar us moaths +0.7mm (99.2%)
Male mm e maxillary LT<50
July 27 and LT-12
2007 mandibal HT-131 (92.3%)
2 Female ¢
2008 35 & region I l 13
Mohsen Retros Iran 136 21 136 NA TBR edentulo HT >45 4 HT-0332 HT - 64
Bidgoli pective 69 Implan us months 041 mm (100%)
Cohaont Male t maxillary LT <45
study 58 and LT-040 = LT-72
: mandibal | HT-64 056 (100%)
Dec Fidale ar region 4
2012 78 LT-72
Dec
2013
Simone Rando Pisa 116 310 116 NA CT edentulo HT > 50 36 HT - 1.16 HT - 55
Marcon mized 68.4 implant us months | =061 mm (94.8%)
cini Control Male k maxillary LT <50 /153 5
Trial 39 Blosso and 0.29mm LT - 57
S m mandibul HT=58 (98.3%)
July Female implant | ar region ¢ LT-096 =
2011 w0 Ly (BLCT Ly-58 0.46/1.03
Decern ) 2012
bes
2012
I. Grandi Prospe Italy 102 39 156 3743x JDental edentulo HT > 50 12 HT - 041 » HT - 42
ctive 67 8-13 mm care us months 0.18 mm (100%)
study Male maxillary LT <45
38 and LT- LT-114
Oct mandibgl | HT - 114 0452025 (100%)
20.0'-' h":‘;"' ar region LT - 42
jan
2011
Markus Rando Austr 21 15 84 35-5x NA Overdent HT > 50 12 HT - Imm HT - 11
Hof mized ia 86 10 ure/ moaths +035 (97.6%)
control Male 13mm edentulo LT<20
i 8 us LT LT 42
HT - 42 0.75mm + (100%)
2009 Female 035
2011 13 LT-42
Philipee Prospe franc 38 34 66 15x10, Zimme edentulo HT > 50 12 HT-1.24 HT - 42
G ctive e 84 13, r us months 2075 (100%)
Khayat Male 16mm implant | maxillary LT <50
15 and LT-1.09+ LT
mandibal | HT/RT 062 9(100%)
Female ar region 4z
23 LT-9
Jorg-Ma Retros Ger 63 23- 111 NA Camlo edentulo HT > 50 3 HIT HT - 48
rtin pective | many 84 g us moaths 0.2710.30 (100%)
Ruppin Mtlj_" progre maxillary LT <50 mm
Januar 22 5 and LT
y 2021 ssive | andibut | HTRT LT 63(100%)
to June Female line | o region s 0.2410.27
2022 41 LT-63 mm

Quality assessment

Established guidelines were used to assess the quality
of included studies. Randomized clinical trials
(RCTs) were assessed by using the Cochrane RoB 2
tool. The risk of bias in RCTs by evaluating five
domains, and the ROBINS-I tool was applied for the
non-randomized studies by considering seven domains
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of potential bias. Studies were classified into "Low
risk," "High risk," or "Unclear risk,” Assessments
were conducted by two independent reviewers, and
disagreements were resolved through discussion or
consultation.”®

After the final set of studies was identified through the
eligibility screening, an additional assessment was
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carried out to determine which of these could be
included in the quantitative synthesis. Only studies
that reported comparable outcome measures of interest
of marginal bone loss (in millimetres) and implant
survival rates with sufficient numerical data were
considered eligible for meta-analysis.

Results
Literature search:

Total study identified from keyword search was 1619.
From which 7 studies met the all inclusion criteria
were included.®*® (Figure 1). A total of 7 studies®®®
have been included in both qualitative and quantitative
analyses, which consist of 2 Randomized Studies'*®
and 5 non-randomized studies.®1%121415 The included
studies originated from different countries. Studies
conducted in Italy (n=2) followed by Iran (n=1), Pisa
(n=1), Austria (n=1), Germany (n=1), and France
(n=1). Altogether, 538 participants were divided
between 331 women and 207 men. Their average age
was 54.1 years. In total, 798 dental implants were
placed with an average of 499 by high torque and 299
by regular or low torque. There is no definition
standard for high, regular, or low torque; however, all
of them defined the term high torque as peak insertion
torque >50 Ncm (range: 50-176 Ncm) and regular or
low torque as <50 Ncm (range: 20-49), except one

© 2026 IJMSCR. All Rights Reserved

study4, which described the mean torque to be 37.1
Ncm in the range of 30-50 Ncm for regular or low
torque. Different implant systems were evaluated with
different dimensions.

Risk of Bias of Included Studies

For randomized controlled studies, both studies had a
low risk of bias for random sequence generation and
selective reporting bias**® but a low allocation
concealment bias in one study!! and a high allocation
concealment bias in the other.'® The risk in blinding of
participants and personnel and outcome assessment
was high in one study'! but unclear in the other.t
Incomplete outcome data were not available to show
an amount of risk for one study,*3 but unclear in the
other one.! (Figure 2)

For the non-randomized studies, across all studies,
confounding bias and implementation bias was
low.%10121415  gSelection bias was less in  two
studies'®!2 and highest in three.>!*1° Classifying bias
were less in three studies®'®!® but high in two.!2
Missing data along with reporting biases were less
present in four of the studies®!®!215 and high in just
one.** Measurement Bias was less reported in
three®'21* and high reported in two studies.®*® (Figure
3).
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Figure 2 — Risk of bias summary using Cochrane collaboration tool for randomized studies
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Figure 3 - Risk of bias summary using ROBINS - I tool for non-randomized studies
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Meta-Analysis

Separate meta-analyses were performed to analyses
the mean differences in MBL values depending on the
insertion torque group at different points in time (3, 6
and 12 months). Comparison of Mean Marginal Bone
Loss at 3-Month Interval is shown in (Figure 4), which
illustrates a mean difference in Marginal Bone Loss
between the high torque group (n = 212) and the low-
to-moderate torque group (n = 202) at 3 months after
implant placement of 0.13 mm, with P > 0.05 (95% ClI,
—0.26t0 0.53; 12=96.%; P <0.00001) The p-value was
0.51, and the z-score was 0.66, and the position of the
diamond in the forest plot, which represents the pooled
estimate, slightly favors the low torque group,
indicates the effect is minimal and not statistically
significant. Comparison of Mean Marginal Bone Loss
at 6-Month Interval is shown in (Figure 5), which
illustrates a mean difference in Marginal Bone Loss
between the high Torque group (n = 172) and the low-
to-moderate torque group (n = 100) at 6 months after
implant placement of 0.37 mm, with P > 0.05 (95% ClI,
—0.10t0 0.83; I2=97%; P <0.00001). The p-value was
0.13, and the z-score was 1.53, indicating that the
difference between the two groups was not statistically

significant, although it trended toward favoring low
torque. Comparison of Mean Marginal Bone Loss at
12-Month Interval is shown in (figure 6), which
illustrates a mean difference in MBL between the high
Torque group (n = 256) and the low-to-moderate 1T
group (n = 151) at 12 months after implant placement
of 0.22 mm, with P > 0.05 (95% CI, —0.05 to 0.43; I
= 97%; P < 0.00001) The p-value of 0.11 and the z-
score of 1.59 indicate that the difference between the
two groups is not statistically significant, as the
confidence interval does not cross zero, suggesting a
non-significant trend favouring the low torque
approach over the 12-month interval. Comparison of
survival rate is shown in (figure 7), which evaluates
the impact of high torque vs. low torque on survival
rate. The data across all 7 studies show a total of 5
implant failures in the high torque group and 2 in the
low torque group. The overall risk ratio (RR) is 0.97
with a 95% confidence interval of [0.10, 9.51],
suggesting no statistically significant difference in
implant survival rates between the high torque and low
torque groups. The p-value of 0.98 and the z-score of
0.02 further indicate no significant effect of torque
type on implant survival.

Figure 4 - Analysis 1 — Comparison of Mean Marginal Bone Loss at 3 months interval

Heterogenelty, Tau*= 0,19, Chi*= 108,65, df= 4 (P < 0.00001), F= 96%
Tast for overall effect Z= 066 (P=051)

High Torque Low Torque Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%CI Year IV, Random, 95% CI
Philipee G. Khayat 072 056 42 103 044 9 185% -0.31[064,002 2011 —
Mohsen Bldgoll 033 041 64 04 056 72 205% -007(023009 2015 —r
Simone Marconcini ( Mandible) 086 029 30 003 026 31 207%  083(069, 097 2018 —
Simone Marconcini ( Maxilla) 026 056 28 012 04 27 195% 014012040 2018 ——
Jorg Martin Ruppin 027 03 48 024 027 63 209% 003[008,014) 2024 | e
Total (95% CI) 212 202 100.0%

013 [-0.26, 0.53] ’

A 05 0 05 i

Favours [High Torque] Favours [Low Torque)
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Figure 5 - Analysis 2 — Comparison of Mean Marginal Bone Loss at 6 months interval

Simone Marconcin ( Madia) 082 048 28 03031 7 323%

Total (95% C1) 1 100 100.0%
Heterogenedy, Tau* = 0.16; Chi'= 66.85, df= 2 (P < 0.00001), F= 97%
Testforoverall effect Z=153F=013)

High Torque Low Torque Mean Difference Mean Ofference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%C1 Year IV, Random, 95% CI
T.Grand 033 01 14 029 012 42 346% 0041000008 2012 *
Simone Marconcird (Mandible) 111 036 30 036 031 31 332%  0750.58,092 2018 -

032010,054 2018 ——
0.37 040,089 i
' 05 0 05 i

Favours [(High Torque] Faveurs Low Torque

Figure 6 - Analysis 3 — Comparison of Mean Marginal Bone Loss at 12 months interval

Testfor overall effect Z=1.59 (P=0.11)

High Torque Low Torque Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%Cl Year IV, Random, 95% CI
Philipee G, Khayat 124 075 42 109 062 9 138% 015[0.31,061) 201 [
T. Grandi 041 018 114 045 025 42 231% -004(012,004) 2012 -
Markus Hof 1035 42 075035 42 220%  025(0.10,040) 2013 -
Simone Marconcini { Mandiole) 153 029 30 103 012 31 226%  050(0.39,061) 2018 . Ol
Simone Marconcini ( Maxilla) 116 061 28 096 046 27 186%  0.20[0.08 048 2018 T
Total (95% CI) 256 151 100.0%  0.22[-0.05,0.48] B =
Heterogenety: Tau*= 0.08; Chi*= 59.35, df= 4 (P < 0.00001); = 93% ?_1 0= 5 045 1*

Favours [High Torque] Favours [Low Torque]

Figure 7 — Analysis 4 - Comparison of Implant survival rate

High Torque  Low Torque Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Philipee G. Khayat 0 42 0 9 Not estimable 2011
T. Grandi 0 114 0 42 Not estimable 2012
Markus Hof 1 42 0 42 28.2% 300(013,71.61) 2013 u
Mohsen Bidgoli 0 64 0 72 Not estimable 2015
Daniele De Santis 1 13 1 13 33.0% 0.10(0.01,1.50) 2016 ¢ #*
Simaone Marconcini 3 58 1 58 388% 3.00([0.32,28.00] 2018 a
Jorg Martin Ruppin 0 48 0 63 Not estimable 2024
Total (95% CI) 499 299 100.0% 0.97 [0.10, 9.51] =l
Total events 5 2
Heterogeneity, Tau®= 2.18; Chi*= 4.33, df= 2 (P = 0.11); F= 54% :001 011 110 1001
Testfor overall effect: 2= 0.02 (P = 0.98) Favours [High Torque] Favours [Low Torquel]

Discussion

This systematic review was conducted to solve a
clinical dilemma about the contribution of insertion
torque to the long-term success of dental implants.
Although primary stability is recognized by all as key
to osseointegration, there is still much controversy
about whether increased insertion torque provides
benefit or, leads to peri-implant marginal bone loss.
Single studies up to now have yielded conflicting and
frequently contradictory results: some indicate that

© 2026 IJMSCR. All Rights Reserved

greater torque enhances implant survival and stability,
while others show that too much torque can cause
crestal bone remodeling and jeopardize results. By
integrating evidence from different clinical designs,
this review offers a more balanced and evidence-led
view that can inform clinicians in setting optimal
torque values during implant placement.

The null hypothesis that dental implants placed witha <!

high insertion torque had similar implant survival rates
to the implants placed at a regular or low insertion
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torque was accepted, since the meta-analysis found
that there was no difference in the survival rate
between the 2 treatment groups. All the studies
included reported that high survival rates were
irrespective of the insertion torque evaluated. Four
studies'®'?14 15 reported 100% survival rates, two
studies performed evaluation for 3 months'%%® and two
studies performed evaluation for a period of 1 year.1>4
The loss of an implant can be caused by different
primary or secondary factors.’® Typically primary
factors are implants that never osseointegrated.
Secondary factors may be related to surgical, local,
systemic, and prosthetic factors. In many cases, it is
quite challenging to determine the actual reason for the
failure of implants, but these failures tend to be lower,
which pinpoints other clinical factors such as marginal
bone resorption.’® The theory that high insertion
torque can promote excessive bone compression,
generating dangerous micro cracks, or pressure
necrosis,** which disturb microcirculation and lead to
bone resorption*? was not confirmed because the
meta-analysis indicated no significant differences in
terms of marginal bone level between high and regular
or low insertion torque of the implant, thereby leading
to acceptance of the null hypothesis. In a study by
Matalon et al. (2021), the researchers investigated the
impact of high and low insertion torque on implant
stability and bone resorption. Their findings suggested
that high insertion torque (greater than 40 Ncm) had
no significant adverse effects on bone resorption when
compared to lower torque values. However, implants
placed with very high insertion torque exhibited higher
rates of initial stability, which was crucial for
promoting osseointegration during the early healing
phase. On contrary, Galindo-Moreno et al. (2019) in
their study they suggested that the bone-to-implant
interface, more than the insertion torque, is a crucial
determinant of long-term implant stability.*’

Limitations and Future scopes

There are low number of included studies and high
heterogeneity in study design. Studies with more years
of follow up are required. Future Research: Further
randomized clinical trials with larger sample sizes and
more detailed subgroups (including differentiation
between maxilla and mandible) are needed. Future
research should focus on improving study quality and
reducing bias to provide stronger evidence on the
relationship between IT and MBL.

© 2026 IJMSCR. All Rights Reserved

Conclusion

Within the limitations of this study. To conclude for
this systematic review,

1. It was found that Marginal bone resorption around
implants placed with high insertion torque (> 50 Ncm)
is not significantly different from that with
conventional insertion torque (35 to 45 Ncm).

2. The cumulative success rates for implants placed
with high insertion torque are comaparble to those for
implants placed with conventional insertion torque.

3. There is no statistically significant relationship
between insertion torque and marginal bone loss
(MBL), suggesting that high insertion torque does not
provide a superior outcome compared to conventional
torque levels.

Clinical Significance

The study provides insights in deciding optimal
insertion torque for dental implants and aims to
minimize marginal bone loss and increase implant
survival rates. Understanding this can help clinicians
minimize  peri-implant  bone  loss, enhance
osseointegration, and improve the long-term success
of dental implants.
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