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Abstract

Background: Implant primary stability is considered a
prerequisite of implant osseointegration and ultimately,
implant success. The prognosis of dental implants installed
with low or without primary stability is still unclear. The aim
of this systematic review was to assess the survival rate of
implants placed with low/without primary stability, and to
diagnose risk factors that might affect outcomes of such
implants.

Material and methods: Electronic search in the National
Library of Medicine (MEDLINE-PubMed) was performed on
articles published in English up to September 2020. The terms
(MeSH words) used in the search were ‘Dental’ OR ‘Oral’
AND ‘Tmplant’ AND ‘Survival’ OR ‘Success’ AND ‘Stability’ OR
‘Low stability’ AND ‘Insertion torque’. In addition to the
online databases of selected journals. Randomized and
controlled clinical trials, cohort studies, case control studies
and prospective or retrospective case series were included.

Results: Of the retrieved 386 publications, 24 studies met the
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inclusion criteria, with a total of 1632 implants, giving survival rate of 96.32%. No statistically significant
influence of the type and site of implantation on implant survival was recorded. A significant higher
failure rate of immediately loaded implants that than those with delayed loading protocols.

Conclusion: Poor primary stability might not negatively affect the survival rates of non-immediately

loaded dental implants.

Keywords: Primary stability; Insertion torque; Zero primary stability; Dental implant success; Dental

implant failure.
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Introduction

Absence of implant mobility in the bone bed
after placement is a well-known definition
for primary stability, which highly depends
on mechanical engagement of the threaded
implant with the with the surrounding host

bone [1].

It is generally accepted that implant
stability is a pivotal factor that ensure
undisturbed bone healing around dental
implant, and subsequently implant
osseointegration [2]. For decades, primary
stability is considered a prerequisite of
implant osseointegration and ultimately,
implant success [3-5] and specially for
implants installed immediately after tooth

extraction [6].

Primary stability is influenced by multiple
factors including the materials used,
microscopic/macroscopic implant design,
the local bone characteristics [7-9], and the
surgical technique of implant placement
[10].

In situations when low bone quality is
encountered, increasing implant primary
stability could be achieved using self-
tapping or tapered implants, or through
modifications of surgical techniques like
undersized osteotomy or bone compaction
[11].  Other
elongation of healing period without

researchers considered

implant loading to enhance
osseointegration process and hence,

implant success [5].

Implant stabilities were assessed by
different means, but their accuracy was
controversial throughout many studies.
Resonance frequency analysis (RFA) and the
Periotest (PT) are the most popular digital
methods. However, they cannot predict
implant success upon installation [12].

Other methods are insertion torque (IT)
measurement and the clinical assessment of
implant stability as described by Rodrigo et
al. [13]. The last two methods prevail over
others [14].

With the presence of different prosthetic
protocols, different values of primary
stability are required for successful
osseointegration [15]. Thirty (30 n.cm) is
considered the least IT needed to maintain
successful osseointegration, this idea is
highly accepted in many published
literature as well as its sufficient to allow
both conventional and immediate loading
of the implants [16,17]. However, for
immediately loaded single implants,
authors [18] recommend insertion torque of
>35 N.cm or more if important to decrease
implant failures. Other studies found an
increase in failure rates when implants
installed with insertion torques < 25 N.cm

[19,20].

FRA indicated low primary stability when
ISQ values are =< 45. Favorable implant
stability is considered when ISQ values =65
[21]. When implant primary stability
assessed by PT, researchers [22-24]
identified values of -5 to -2 are desirable for
successful osseointegration.

There are clinical trials evaluated the
osseointegration of implants placed with
low primary stability in different settings
[15,12,25,26]. In this review, authors aimed
to evaluate the survival of low or zero
primary stability dental implants installed
in human jawbones: and factors influencing
it such as the time of implantation and
loading, host bone qualities, and the
different sites of placement.
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Material and Methods

The  PICO
comparison, and outcome) question was

(patient, intervention,
“what is the survival rate of dental implants
placed with low/without primary stability in
partially/completely edentulous patients?”
The secondary outcome was the factors that
could affect implant survival.

Search strategy

Electronic search in the National Library of
Medicine (PubMed) was performed on
articles published in English up to
September 2020. The terms (MeSH words)
used in the search were ‘Dental’ OR ‘Oral’
AND ‘Implant’ AND ‘Survival’ OR ‘Success’
AND ‘Stability’ OR ‘Low stability’ AND
‘Insertion torque’.

In addition, the online databases of the
following Journals: Clinical Oral Implants
Research, Clinical Implant Dentistry and
Related Research, The International Journal
of Oral & Maxillofacial Implants, Implant
Dentistry, Journal of Oral and Maxillofacial
Surgery, Journal of Prosthetic Dentistry.
Data sources also included the reference
lists of identified articles.

Screening and selection

After the first-round search, the duplicate
records were eliminated, then three
reviewers (AA, RA, and BT) viewed the title
and abstract of each article independently
and the full text was downloaded if it was
considered relevant to the inclusion criteria
of the study which were:

1. Any clinical study (Randomized
controlled trials, controlled clinical
trials, cohort studies, case control
studies and  prospective  or

retrospective case series) reported

on endosseous dental implants

installed with low/ without primary
stability.

2. Studies with a minimum follow-up
period of 3 months after implant
placement.

3. Studies were also selected if contain
data of interest among other
findings.

4. No restriction concerning implant
micro design, surface modifications,
and size.

5. No restriction in respect to site of
implantation, local bone quality,
surgical ~ technique, time of
implantation, loading protocol, and
prosthetic design.

6. No restriction regarding patient’s
habits, periodontal health, and
medical status.

A third-round search was carried out using
the references of all included articles that
met the inclusion criteria. Any dis-
agreement between reviewers is solved by
consensus.

The following data were extracted from
selected clinical studies: Type of study,
follow-up period, number of installed
implants, number of participants,
participant demographics (age and sex),
implant size (length, and diameter), site of
implant placement, local bone quality,
timing of implantation, timing of implant
loading, number of failed implants, and
implant survival rate.

The primary outcome in this review was the
survival rate of implants placed with
low/without primary stability. Depending
on the sample size of each study, the
weighted mean survival rate was calculated.

The secondary outcomes were assessed by
calculating the odd ratios to compare the
survival rate of those implants with respect
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to implant sites, and timing of implantation
and loading.
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Figure 1: Article selection process.

Results

The first-round online search resulted in
320 potentially relevant articles. Twenty
duplicates were identified and eliminated
resulting in 300 articles available for titles
and abstracts screening. In the first round of
evaluation, 34 articles were considered. A
review of the reference lists in these articles
adding another 66 articles; among them,
nine articles seem eligible, giving a total 43
articles available for full text screening as a
second round of evaluation.

Only 24 articles met the inclusion criteria
[12,13,15,20,27-46] and were suitable for final
review. Patients and implant characteristics
in addition to the clinical characteristics
and outcomes among the selected studies
are summarized in Table 1 and 2. The
included studies comprised 6 retrospective
[15,27,28,32,36,44] 18
prospective studies [12,13,20,29-31,33-35,37-

studies and
46); among them; 3 randomised clinical
trials [33,38,43] and 1 controlled clinical trial
[28].
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Table 1: Patients and Implants Characteristics of Included Studies.

Author (year) Type of study Age range ' No.‘ of (n) Implant length (n) Implant diameter
(years) patients/implants (mm) (mm)
(16) 8-10 (10) 3.7
Baldi et al (2020) 27 Retrospective 34-81 25/26 (3) 1.5 (9) 41
(7) =213 (7) 4.7
Bianconi et al (2020) 28 Retrospective/controlled 47-73 23/23 NA NA
(46) 7-8.5 (10) 3-3.6
110) 9-11. .8-4.
Lee K] et al (2019) 15 Retrospective 19-84 156/ 169 (10) 9-115 G4) 3845
(13) >11.5 (119) 4.8-5
(6) >5
Elian SA (2019) 29 Prospective NA 14/14 (14) 1.5-16 (14) 3.2-4.3
Faot et al (2019) 30 Prospective 56-74 NA/12 (12) 10 (12) 2.9
Cobo-Va t al
oporvazquez eta 12 Prospective NA NA/92 (92) 3-5 (92) 8-15
(2018)
Jun et al (2018) 31 prospective 15-68 15/20 NA NA
Kim et al (2018) 32 Retrospective NA NA/10 (10) 6-14 (10) 3.3-4.8
Kronstrom et al (2017) 33 Prospective/randomized 47-61 3/3 3) =10 NA
(5) 8-10 (5) 41
Verardi et al (201 Prospective -82 /1
(2017) 34 P 45 7 (6) og (6) 2.8
)9 (3)3:6
19) 11-1 19) 4.2-4.
Norton MR (2017) 35 Prospective 22-79 21/29 o) u-13 (19) 4245
(7) 1517 (5) 4.8-5
(2) 54
Levin BP (2016) 36 Retrospective NA 9/10 (10) 10-15 (10) 3-4.8
Jensen and Adams (2014) 37 Prospective NA 10/13 (13) 10-18 NA
Hof et al (2014) 38 Prospective/ 45-86 21/42 (24) 10 (10) 3.5
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randomized (18) 13 (31) 4.3
(1) s
Degidi et al (2012) 39 Prospective 42-81 13/51 (51) 11-18 3.4-5.5
Barewal et al (2012) 40 Prospective 20-82 20/20 (20) 1-13 (20) 4
Palarie et al (2012) 41 Prospective NA NA/47 NA (47) 3.3-4.7
Rodrigo et al (2010) 13 Prospective NA NA/213 NA NA
Alsaaadi et al (2007) 42 Prospective 18-86 274/682 NA NA
Prospective/
Testori et al (2007) 43 P - NA NA/7 (7) 8.5-15 (7) 4-6
randomized
Balshi et al (2007) 44 Retrospective 20-82 39/44 NA NA
Marzola et al (2007) 45 Prospective NA NA/3 (3) 8.5-15 (3) 4
Ottoni et al (2005) 20 Prospective 18-60 10/10 (10) 10-15 (10) 3.8-4.5
(24) 8-10 (73) 3-4
Orenstein et al (1998) 46 Prospective 30-80 81/81 (33) 13 (8) >4
(24) 16
(n)* = Number of implants, NA= Not available,
Table 2: Clinical Characteristics and Outcomes of Included Studies.
Foll T f
oTow Stability Site of Placement Bone . ypeo ] Type of loading ] Implant
Author (year) up . . implantation Failure (n) .
. measurement (n) quality (n) (n) survival (%)
period (n)
Ant. Man. (1)
) Ant. Max. (3)
Baldi et al (2020) 27 1year IT Soft Delayed Delayed 1 96.15
Post. Man. (6)
Post. Max. (16)
Bi ietal Post. Man.
fancont €ta 28 3 years IT () NA Immediate Delayed o 100
(2020) Post Max. (14)
Lee KJ et al (2019) | 15 | 9.28 years IT Ant. Man. (2) D2 (45) Delayed 7 95.86
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Ant. Max. (13) D3 (61) Delavedsh
Post. Man. (57) D4 (63) elayed+bone
graft (43)
Post. Max. (97)
Elian SA (2019) 29 4 years Clinical Max. (14) NA Immediate Delayed 85.71
Faot et al. (2019) 30 1year IT Man. (12) NA Delayed Delayed 75
D1 (20)
Cobo-Vazquez et >12 o
12 Clinical NA D2 (21) Delayed Delayed 96.74
al (2018) month
D4 (51)
IT Ant. Max. (5) 4 b
I iat
Jun et al (2018) 31 2 ISQ Post. Man. (8) NA mimediaterbone Delayed 100
months graft
Post. Max. (7)
Kim et al (2018) 32 10 years IT NA NA Delayed Delayed 8o
K t t al IT
ron?;c;;r)l et 33 5 years 150 Ant. Mad. (3) NA Delayed Immediate 100
Verardi 18-52
IT NA D Delayed Delayed
et al (2017) 34 months 4 (1) elaye claye 100
IT Max. (21) Immediate (5) Immediate (8)
Norton MR (2017) | 35 1year I1SQ Man. (8) NA Delayed (24) Delayed (21) 100
IT Ant. 1 I diate+ b
Levin BP (2016) 36 | 12 weeks TL-rpremoar NA mmediater bone Delayed 100
ISQ Mad. and Max. (10) graft
d
Jensen an 37 1year IT Max. (13) NA Delayed Immediate 100
Adams (2014)
12 IT Ant.+premolar
Hof et al 8 NA Delayed Delayed
of et al (2014) 3 months ) Mad. (42) elaye elaye 100
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Degidi et al

(2012) 39 1year IT NA NA Immediate Delayed 1 98.4
B letal IT Post. Man. and Earl Delayed
arewaleta 40 2 years All types Delayed arly (u) Delaye 1 95
(2012) 1SQ Post. Max. (20) (9)
Palarie et al T
alarie et a
(2012) 4 1year ISQ NA. D4 (47) Delayed Delayed 1 97.87
PT
Rodrigo et al 6- Clinical
ocrigoeta 13 42 Thica NA NA NA Delayed 6 97.18
(2010) months ISQ
Alsaaadi et al
sadadieta 42 | 6 months IT NA NA NA NA 12 98.24
(2007)
Testori et al I diat
estorreta 43 U IT NA NA Delayed mmediate (3) o} 100
(2007) months Early (4)
) o Max. (30) Immediate (15)
Balshi et al (2007) | 44 1year Clinical D3/D4 (44) Delayed 7 841
Man. (14) Delayed (29)
Marzola et al
arzolacta 45 1year IT Ant. Man. (3) NA Delayed Immediate 0 100
(2007)
Ottoni et al Ant. | D
onera 20 2 years IT hrprematar 2(7) Delayed Immediate 9 10
(2005) Max. (10) D3 (3)
Ant. Man.+ D1 (7)
o ] | g Ant. Max. (39) D2 (24)
renstein et a 4-
6 PT Post. M D3 (36 Delayed Delayed .8
(1998) 4 months ost. Man+ D3 ((3 )) elaye elaye 5 93.83
4 (3

Post. Max. (42)

Unknown=1

(n)*=Number of implants, NA=Not available, IT=Insertion torque, ISQ=Implant stability quotient, PT=Perio test

Ant.=Anterior, Post.=Posterior, Man.=Mandible, Max.=Maxilla
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Sixteen of included studied used delayed
type of implantation [12,15,20,27,30,32-34,
37,38,40,41,43-46] compared with five
studies used immediate implantation
[28,29,31,36,39], and one study [35] used
both protocols. Two studies did not report
the type of implantation [13,42].

Regarding implant loading protocols, most
of included studies used the delayed one [12,
13,15,27-32,34-36,38-41,44,46]. Six studies
used the immediate loading [20,33-
35,37,45]. Only two studies used early
loading of some of implants included in
these studies [40,43]. For the site of
implantation, ten studies were considered
for the lower jaw

[15,27,28,30,31,33,35,38,44,45] and  nine
studies for the upper jaw [15,20,27-

29,31,35,37,44].

In the Studies of this review, implant
primary stability was measured by periotest
values [41,46], insertion torque
[15,20,27,28,30-41,45], implant stability
quotient values [13,31,33,35,36,38,40,41], or
clinically classified [12,13,29,44] according to

Rodrigo et al. [13].

Lee et al. investigated the effect of advance
surgeries on the survival rate of low stability
implant. In their study, 169 implants were
evaluated. Eighty-two of them were
implanted with advanced surgeries like
guided bone generation, bone graft, bone
compaction, or sinus lifting. Seven implants
were failed, all belongs to advance surgery
group, with a significant difference
(P=0.005) from implants installed by simple
surgeries. Moreover, they recorded size and
the design of prosthetic reconstruction over
the failed implants. Five of failed implants
were 1-unit fixed dental prosthesis (FDP),
one implant in 2-unit FDP, and another
implant in 4-unit FDP. This result did not
exhibit a consistent differences in terms of

the implant survival rate (P=0.369).
Meanwhile, the size of implants used in
their study varied from 3-5mm in diameter,
and 7-12mm in length. All of failed implants
were ranged from 4.5-5mm in diameter and
8-12 mm in length.

Three studies [15,31,36] evaluated the fate of
implant with bone grafting. They installed
43, 20, 10 implants with a survival rates of
88%, 100%, and 100% respectively. While
other studies reported the type of material
and surface treatment of failed implants,
Verardi et al. [34] reported 100% success of
eleven sandblasted, acid-etched (SLA)
implants. Hof et al. [38] recorded the same
success rate when they implanted 42
machined and anodized surface dental
implants. However, 5 out 81 implants failed;
according to Orenstein et al. [46]; and were
commercially pure titanium and titanium
alloy implants.

Testori et al. [43] and Barewal et al. [40]
considered early loading of 15 low stability
implants and get a survival rate of 100% after
a follow up period one and two years
respectively. Verardi et al. [34] evaluated the
survival rate of u tissue-level implants
installed with very low insertion torque. All
implants were survived after two years of
loading.

Articles studied the effect of low primary
stability on implants installed in D4 bone
quality [12,15,34,35,41]. 96.7%. of 183
implants were survived 1-9 years after
loading. Authors encountered lack of
primary stability during implant insertion
[12,13,29,44]. They evaluated the prognosis
of 171 implants. One hundred seventy-one
implants. Eighteen implants were failed,
giving a survival rate of 89.5%.

The total number of installed implants with
low primary stability in the included studies
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was 1632. Sixty implants failed, giving a
survival rate of 96.32%. Both genders were
included in this review, and the number of
participants was 741 as reported in the 17 of
the included studies (53.3% female, 46.7%
male).

Although there is a higher survival rate of
low stability implants placed immediately
after tooth extraction compared with
delayed implantation, however, no
significant difference (P=0.201) was found

between the two groups. Similarly, no

consistent difference was recorded in the
pooled survival of implants installed in the
maxilla versus mandible (P=0.11), or anterior
versus posterior region (P=0.29).

With regard to the type of implant loading,
a significantly (P=0.005) higher failure rate
of implants that immediately loaded than
those with delayed loading protocols. The
delayed loading of low stability implants
exhibited six times greater survival than
immediate loading protocol (Table 3).

Table 3: Survival Rate of Low Stability Implants.

Study Installed Failed Survival
groups implants | implants | rate% Mean
Intervention (n) (n) (n) (SD) P-value | Odd ratio
Immediate Implantation 6 123 3 97.56 (5.74) 0.201 2.7
Delayed Implantation 17 614 39 93.65 (21.9)
Immediate loading 6 44 9 79.55 (36.74) 0.005 6.79
Delayed Loading 16 850 31 96.35 (7.97)
Maxilla 9 243 19 92.18 (30.74) 0.111 153
Mandible 10 165 8 95.15 (8.28)
Anterior 5 50 2 96 (1.10) 0.29 1
Posterior 4 100 4 96 (2.57)

Despite the difference in sample size and
follow up period, and other implant and
clinical characteristics of the included
studies, ten studies [28,31,33-38,43,45]
showed a survival rate of 100% for low
stability implants, more than 93% in nine
studies [12,13,15,27,39-42, 46], 75-85% in four
studies [29,30,32,44]. Conversely, Ottoni et
al. [20] recorded very low survival rate of
10%.

Discussion

Absence of implant mobility after its
placement in the bone is the exact
definition describes primary stability and
reflecting the mechanical engagement

between implant and bone. On the
contrary, secondary stability is the
progressive increase in stability related to
biological phenomenon occurred at the
bone-to-implant interface resulting in a
new bone formation and remodeling [47].
Osseointegration is the result of healing
that takes place around dental implant and
can be defined as a direct intimate contact
between the implant and surrounding bone.
It dependent on many factors, like the host
response, the implant surface
characteristics, and the loading protocols

[48].

Understanding the healing process, which
maintains the implant in the bone bed long
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standing is substantial for all professionals
and implantologist. Simunek A et al. [49]
claims that mechanical stability decreases
during the early stages of healing and
upsurges of biological stability. This idea
was remarkably cleared in many research. A
period of three weeks after implant
placement is dignified to be the least stable
time argument where stress relaxation of
the bone takes place along with remodeling
that result in a loss of primary stability [50]
and progressive increase in the secondary
stability as new bone formation and
remodeling occur [47]. Implants are in great
risk of micromotion throughout the
transition period between primary and
secondary stability; can end with
consequent failure [41]. Patil and Bharadwaj
[48,51] and Fawad et al. [52] in their
systematic  reviews highlighting  the
importance of primary stability as a
predictable parameter for the long-term
success of dental implant. In spite of this
demonstrated positive impact of good
primary stability on implant survival,
Rodrigo et al. [13] achieved high survival
rate (97.2%) of 231 unstable dental implants,
which is comparable to the primary stable
implants evaluated in other studies [53-55].

Throughout more than 300 reviewed
articles, authors show the need for high
degree of mechanical stability for successful
osseointegration. The question, which
should asked here; what is the fate of dental
implant when installed with low or zero
stability?; this is the exact aim of this review.
Articles that discuss the low primary
stability are limited to about 10% of our
retrieved studies.

Mandibular implants reported to have
higher survival rates when compared to
maxillary implants with specification to
posterior sides as stated by Jemt et al

[56,57]. This logically related to anatomical
and physiological differences in bone
quality between two jaws with thinner
compact bone available in posterior maxilla
while thick trabecular mandibular bone
[58,59]. This may be the cause behind
higher survival rate of low stability
mandibular implants as reported in this
review.

Soft bone clinically defined as poor bone
mineralization with limited bone resistance
[58,60]. Low-density bone was mainly found
in the posterior maxillae and in recent
extraction sites of the alveolar ridge [34]
Authors [61,62] conclude those higher
failure rates are shown for the implant
seated in soft bone. Turkyilmaz et al. [10]
and Miyamoto et al. [63] confirm in their
clinical study the availability of strong
correlation between implant stability and
bone density. In contrast to the previous
studies, additional studies in the posterior
mandible showed high failure rates due to
the poor bone quality as well as other
additional factors [64,65].

In this review, 15 of included studies did not
gave details about the quality of implant
bone bed, as the under estimation of such
point in low primary stability implants may
change the proper conclusion. However,
three studies [15,36,38] reported high
survival rate of 96-100% for the delayed
loaded low stability implants installed in
soft bones. This may be attributed to the use
of self-tapping implants [36] or due to the
use of rough surface implant [15,36] as
suggested by researchers [66,67] depending
on their histomorphometric studies when
they observed that implants with a rough
surface (sand blasted acid etched or
hydroxyapatite-coated implants)
significantly enhanced the amount of
implant-to-bone contact compared with a
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smooth surface implant. It is worth to know
that implants with low primary stability
may acquire osseointegration even with a
soft bone if their surface is highly
osteoconductive [34,68,69].

Balshi et al. [44] demonstrated a lower
success rate of turned surface low stability
implants (70%) than implants unstable
rough surface implants (92%). Similarly,
Orenstein et al. [46] achieved higher success
rate (100%) of unstable implants with
hydroxylapatite coating when compared to
implants without coating (81.5%).

Lee et al. [15] reported a failure of 5 out of 43
low stability implants placed
simultaneously with bone regenerative
procedures. They claimed that this failure
owing to the associated co-morbidities such
as inflammation that may result in loss of
osseointegration. Digidi and his colleagues
[39] showed that implants without good
primary
osseointegrated even when immediately

stability = can  successfully
loaded if splinted to other implants with
good primary stability. Other researchers
[70,71] in order to reduce their micro
movement and consequently the risk of
early failure also high lightened the rigid
connection of low stability implants.

In the current study, two articles [40,43]
evaluated the fate of 15 implants with early
loading protocols. All implants were
survived after 14 months of loading. These
studies confirmed that implants in any type
of bone could be successfully early loaded
after 6 weeks of implantation in spite of
their low insertion torque. The use of rough
surface implants may stand before this
behavior. This point was proved by other
randomised clinical trial [72] that
demonstrates an acceptable survival rate for
early loading regardless the type of bone
bed.

In a review study published by Reza et al.
2017 [73] stated that "The implants with
little initial stability show an increase of
stability during the healing process. On the
contrary, the stability decreases during the
healing process in implants with high initial
stability" keeping the implant with no
primary stability has a high chance of
integrating similar to the ones with good
primary stability [74]. This point can be
authorized with the result of this review as
low stability implant show high success
rate.

Researchers point that the absence of
implant stability may result in harmful
micro-movements during the healing
period [75,76] especially with functionally
loaded implants [77-79] with a movement
exceed 150 pm which result in fibrous tissue
formation around implants instead of
osseointegration [15]. This point was
highlighted in many studies [80-82]. The
lowest survival among the included studies
was recorded by Ottoni et al. [20] where 9
of 10 implants failed when placed with
insertion torque of 20 N.cm and
immediately loaded with provisional crown
designed to receive occlusal load. They
claimed that the existence of both micro
and macro movements can induce peri-
implant fibrous tissue formation. The
pooled result of this review showed a
significant difference in success rate
between different loading protocols
favoring delayed loading. The difference in
survival rate may be related attributed to
the difference in implant surfaces [15] or in
the amount of occlusal load.

To conclude, lack of implant primary
stability may not consider a risk factor
resulting in implant failure. Such implants
can successfully osseointegrated, especially
for osseo-conductive rough surface
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implants that kept with low micromotion
during healing phase. More prospective
studies are needed to follow a larger number
of unstable implants for a longer period in
different clinical conditions.

Ethical Approval

This study follows the Declaration of
Helsinki; US Federal
Protection of Human Subjects and No need

Policy for the

for specific ethical approval as its systematic
review.

Author Contributions

Authors are contributed to acquisition,
statistical analysis and interpretation of

References

data, drafted the manuscript and critically
revised the manuscript for important
intellectual content. Authors gave final
approval and agreed to be accountable for
all aspects of the work in ensuring that
questions relating to the accuracy or
integrity of any part of the work are

appropriately investigated and resolved.
Conlflict of Interest

The authors report no conflicts of interest
related to this review.

Funding Statement

No Funding Sources.

Alsaadi G, Quirynen M, Michiles K, Teughels W, Komadrek A, Van Steenberghe D. Impact of local and
systemic factors on the incidence of failures up to abutment connection with modified surface oral implants.
J Clin Periodontol. 2008;35(1):51-7. PubMed | CrossRef

Testori T, Gaul F, Capelli M, Zuffetti F, Esposito M. Immediate nonocclusal versus early loading of dental
implants in partially edentulous patients: 1-year results from a multicenter, randomized controlled clinical

Balshi SF, Wolfinger GJ, Balshi TJ. A retrospective analysis of 44 implants with no rotational primary stability

Marzola R, Scotti R, Fazi G, Schincaglia GP. Immediate loading of two implants supporting a ball
attachment-retained mandibular overdenture: a prospective clinical study. Clin Implant Dent Relat Res.

Orenstein IH, Tarnow DP, Morris HF, Ochi S. Factors affecting implant mobility at placement and
integration of mobile implants at uncovering. ] Periodontol. 1998;69(12):1404-12. PubMed | CrossRef
Bischof M, Nedir R, Szmukler-Moncler S, Bernard JP, Samson J. Implant stability measurement of delayed
and immediately loaded implants during healing. A clinical resonance-frequency analysis study with
sandblasted-and-etched ITI implants. Clin Oral Implants Res. 2004;15(5):529-39. PubMed | CrossRef
Patil R, Bharadwaj D. Is primary stability a predictable parameter for loading implant. J Int Clin Dent Res

Simunek A, Kopecka D, Brazda T, Strnad J, Capek L, Slezak R. Development of implant stability during early
Meredith N. Assessment of implant stability as a prognostic determinant. Int J Prosthodont. 1998;u(5).
Michael Norton BD. Primary stability versus viable constraint-a need to redefine. Int ] Oral

Javed F, Ahmed HB, Crespi R, Romanos GE. Role of primary stability for successful osseointegration of
dental implants: Factors of influence and evaluation. Interv Med Appl Sci. 2013;5(4):162-7. PubMed |

Fugazzotto PA. Shorter implants in clinical practice: rationale and treatment results. Int ] Oral

Fugazzotto PA, Vlassis J, Butler B. ITI implant use in private practice: clinical results with 5,526 implants

2.
trial. Int J Oral Maxillofac Implants. 2007;22(5). PubMed
3.
used for fixed prosthesis anchorage. Int ] Oral Maxillofac Implants. 2007;22(3). PubMed
4.
2007;9(3):136-43. PubMed | CrossRef
5.
6.
7.
Organ. 2016;8(1):84.
8.
healing of immediately loaded implants. Int ] Oral Maxillofac Implants. 2012;27(3). PubMed
9.
PubMed
10.
Maxillofac Implants. 2013;28(1). PubMed
1.
CrossRef
12,
Maxillofac Implants. 2008;23(3). PubMed
13.
followed up to 72+ months in function. Int ] Oral Maxillofac Implants. 2004;19(3). PubMed
14.

Jemt T, Henry P, Lindén B, Naert I, Weber H, Wendelhag I. Implant-Supported Laser-Welded Titanium and
Conventional Cast Frameworks in the Partially Edentulous Jaw: A 5-Year Prospective Multicenter Study. Int
] Prosthodont. 2003;16(4). PubMed

Al-Samman AA | Volume 4; Issue 1 (2022) | Mapsci-JDOS-4(1)-121 | Research Article

Citation: Al-Samman AA, Al-Rawee RY, Tawfeeq BA. Does Primary Stability is Mandatory for Dental Implant Success? A
Systematic Review of Literature. ] Dent Oral Sci. 2022;4(1):1-16.
DOI: https://doi.org/10.37101/Mapsci-2582-3736-4(1)-121



https://doi.org/10.37191/Mapsci-2582-3736-4(1)-121
https://pubmed.ncbi.nlm.nih.gov/18034851/
https://doi.org/10.1111/j.1600-051x.2007.01165.x
https://pubmed.ncbi.nlm.nih.gov/17974118/
https://pubmed.ncbi.nlm.nih.gov/17622014/
https://pubmed.ncbi.nlm.nih.gov/17716257/
https://doi.org/10.1111/j.1708-8208.2007.00051.x
https://pubmed.ncbi.nlm.nih.gov/9926771/
https://doi.org/10.1902/jop.1998.69.12.1404
https://pubmed.ncbi.nlm.nih.gov/15355394/
https://doi.org/10.1111/j.1600-0501.2004.01042.x
https://pubmed.ncbi.nlm.nih.gov/22616056/
https://pubmed.ncbi.nlm.nih.gov/9922740/
https://pubmed.ncbi.nlm.nih.gov/23377044/
https://pubmed.ncbi.nlm.nih.gov/24381734/
https://doi.org/10.1556/imas.5.2013.4.3
https://pubmed.ncbi.nlm.nih.gov/18700373/
https://pubmed.ncbi.nlm.nih.gov/15214226/
https://pubmed.ncbi.nlm.nih.gov/12956498/

15. Jemt T, Stenport V. Implant treatment with fixed prostheses in the edentulous maxilla. Part 2: prosthetic
technique and clinical maintenance in two patient cohorts restored between 1986 and 1987 and 15 years
later. Int ] Prosthodont. 2011;24(4). PubMed

16. Jemt T, Stenport V, Friberg B. Implant treatment with fixed prostheses in the edentulous maxilla. Part 1:
implants and biologic response in two patient cohorts restored between 1986 and 1987 and 15 years later.
Int ] Prosthodont. 2011;24(4). PubMed

17. Jacobs R. Preoperative radiologic planning of implant surgery in compromised patients. Periodontol 2000.
2003;33(1):12-25. PubMed | CrossRef

18. Shibli JA, Mangano C, Mangano F, Rodrigues JA, Cassoni A, Bechara K, et al. Bone-to-implant contact
around immediately loaded direct laser metal-forming transitional implants in human posterior maxilla.
] Periodontol. 2013;84(6):732-7. PubMed | CrossRef

19. Lazzara R, Siddiqui AA, Binon P, Feldman SA, Weiner R, Phillips R, et al. Retrospective multicenter analysis
of 3i endosseous dental implants placed over a five-year period. Clin Oral Implants Res. 1996;7(1):73-83.
PubMed | CrossRef

20. Johns RB, Jemt T, Heath MR, Hutton JE, McKenna S, McNamara DC, et al. A multicenter study of
overdentures supported by Branemark implants. Int ] Oral Maxillofac Implants. 1992;7(4). PubMed

21. Jaffin RA, Berman CL. The excessive loss of Branemark fixtures in type IV bone: a 5-year analysis.
] Periodontol. 1991;62(1):2-4. PubMed | CrossRef

22. Miyamoto I, Tsuboi Y, Wada E, Suwa H, lizuka T. Influence of cortical bone thickness and implant length
on implant stability at the time of surgery-clinical, prospective, biomechanical, and imaging study. Bone.
2005;37(6):776-80. PubMed | CrossRef

23. Schwartz-Arad D, Samet N, Samet N. Single tooth replacement of missing molars: a retrospective study of
78 implants. ] Periodontol. 1999;70(4):449-54. PubMed | CrossRef

24. Becktor JP, Eckert SE, Isaksson S, Keller EE. The influence of mandibular dentition on implant failures in
bone-grafted edentulous maxillae. Int J Oral Maxillofac Implants. 2002;17(1). PubMed

25. lamoni F, Rasperini G, Trisi P, Simion M. Histomorphometric analysis of a half hydroxyapatite-coated
implant in humans: a pilot study. Int ] Oral Maxillofac Implants. 1999;14(5). PubMed

26. Trisi P, Lazzara R, Rebaudi A, Rao W, Testori T, Porter SS. Bone-implant contact on machined and dual
acid-etched surfaces after 2 months of healing in the human maxilla. ] Periodontol. 2003;74(7):945-56.
PubMed | CrossRef

27. Shihab OI, Samad AA, Ali HZ, Omer OA, Haider AA. Osseointegration of dental implants without primary
stability: an experimental study in sheep. Zanco ] Med Sci. 2017;21(1) 1616-8.

28. Kim S, Lee JS, Hwang JW, Kim MS, Choi SH, Jung UW. Reosseointegration of mechanically disintegrated
implants in dogs: mechanical and histometric analyses. Clin Oral Implants Res. 2014;25(6):729-34. PubMed
| CrossRef

29. Van Steenberghe D, Molly L, Jacobs R, Vandekerckhove B, Quirynen M, Naert I. The immediate
rehabilitation by means of a ready-made final fixed prosthesis in the edentulous mandible: a 1-year follow-
up study on 50 consecutive patients. Clin Oral Implants Res. 2004;15(3):360-5 .PubMed | CrossRef

30. Nikellis I, Levi A, Nicolopoulos C. Immediate loading of 190 endosseous dental implants: a prospective
observational study of 40 patient treatments with up to 2-year data.
Int.] Oral Maxillofac Implants. 2004;19(1). PubMed

3. Ganeles ], Zollner A, Jackowski J, Ten Bruggenkate C, Beagle J, Guerra F. Immediate and early loading of
Straumann implants with a chemically modified surface (SLActive) in the posterior mandible and maxilla:
1-year results from a prospective multicenter study. Clin Oral Implants Res. 2008;19(11):1119-28. PubMed |
CrossRef

32. Miri R, Shirzadeh A, Kermani H, Khajavi A. Relationship and changes of primary and secondary stability in
dental implants: a review. Int ] contemp dent. 2017;2017.

33. Al-Sabbagh M, Eldomiaty W, Khabbaz Y. Can osseointegration be achieved without primary stability.
Dent Clin. 2019;63(3):461-73. PubMed | CrossRef

34. Makary C, Rebaudi A, Sammartino G, Naaman N. Implant primary stability determined by resonance
frequency analysis: correlation with insertion torque, histologic bone volume, and torsional stability at 6
weeks. Implant Dent. 2012;21(6):474-80. PubMed | CrossRef

35. Szmukler-Moncler S, Salama H, Reingewirtz Y, Dubruille JH. Timing of loading and effect of micromotion
on bone-dental implant interface: review of experimental literature. ] Biomed Mater Res. 1998;43(2):192-
203. PubMed | CrossRef

36. Rebaudi A, Trisi P, Cella R, Cecchini G. Preoperative evaluation of bone quality and bone density using a
novel CT/microCT-based hard-normal-soft classification system. Int ] Oral Maxillofac Implants. 2010;25(1).
PubMed

37. Misch CE, Perel ML, Wang HL, Sammartino G, Galindo-Moreno P, Trisi P, et al. Implant success, survival,
and failure: the International Congress of Oral Implantologists (ICOI) pisa consensus conference. Implant
Dent. 2008;17(1):5-15. PubMed | CrossRef

38. Lioubavina-Hack N, Lang NP, Karring T. Significance of primary stability for osseointegration of dental
implants. Clin Oral Implants Res. 2006;17(3):244-50. PubMed | CrossRef

Al-Samman AA | Volume 4; Issue 1 (2022) | Mapsci-JDOS-4(1)-121 | Research Article

Citation: Al-Samman AA, Al-Rawee RY, Tawfeeq BA. Does Primary Stability is Mandatory for Dental Implant Success? A
Systematic Review of Literature. ] Dent Oral Sci. 2022;4(1):1-16.

DOI: https://doi.org/10.37191/Mapsci-2582-3736-4(1)-121



https://doi.org/10.37191/Mapsci-2582-3736-4(1)-121
https://pubmed.ncbi.nlm.nih.gov/21716974/
https://pubmed.ncbi.nlm.nih.gov/21716973/
https://pubmed.ncbi.nlm.nih.gov/12950838/
https://doi.org/10.1046/j.0906-6713.2002.03302.x
https://pubmed.ncbi.nlm.nih.gov/23003913/
https://doi.org/10.1902/jop.2012.120126
https://pubmed.ncbi.nlm.nih.gov/9002825/
https://doi.org/10.1034/j.1600-0501.1996.070109.x
https://pubmed.ncbi.nlm.nih.gov/1299648/
https://pubmed.ncbi.nlm.nih.gov/2002427/
https://doi.org/10.1902/jop.1991.62.1.2
https://pubmed.ncbi.nlm.nih.gov/16154396/
https://doi.org/10.1016/j.bone.2005.06.019
https://pubmed.ncbi.nlm.nih.gov/10328659/
https://doi.org/10.1902/jop.1999.70.4.449
https://pubmed.ncbi.nlm.nih.gov/11858576/
https://pubmed.ncbi.nlm.nih.gov/10531745/
https://pubmed.ncbi.nlm.nih.gov/12931756/
https://doi.org/10.1902/jop.2003.74.7.945
https://pubmed.ncbi.nlm.nih.gov/23432703/
https://doi.org/10.1111/clr.12135
https://pubmed.ncbi.nlm.nih.gov/15142100/
https://doi.org/10.1111/j.1600-0501.2004.01069.x
https://pubmed.ncbi.nlm.nih.gov/14982364/
https://pubmed.ncbi.nlm.nih.gov/18983314/
https://doi.org/10.1111/j.1600-0501.2008.01626.x
https://pubmed.ncbi.nlm.nih.gov/31097138/
https://doi.org/10.1016/j.cden.2019.02.001
https://pubmed.ncbi.nlm.nih.gov/23149504/
https://doi.org/10.1097/id.0b013e31826918f1
https://pubmed.ncbi.nlm.nih.gov/9619438/
https://doi.org/10.1002/(sici)1097-4636(199822)43:2%3C192::aid-jbm14%3E3.0.co;2-k
https://pubmed.ncbi.nlm.nih.gov/20209189/
https://pubmed.ncbi.nlm.nih.gov/18332753/
https://doi.org/10.1097/id.0b013e3181676059
https://pubmed.ncbi.nlm.nih.gov/16672018/
https://doi.org/10.1111/j.1600-0501.2005.01201.x

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53-

54.

55-

56.

57-

58.

59-

60.

61.

62.

Trisi P, Berardini M, Falco A, Podaliri Vulpiani M. Validation of value of actual micromotion as a direct
measure of implant micromobility after healing (secondary implant stability). An in vivo histologic and
biomechanical study. Clin Oral Implants Res. 2016;27(11):1423-30. PubMed | CrossRef

Pagliani L, Sennerby L, Petersson A, Verrocchi D, Volpe S, Andersson P. The relationship between resonance
frequency analysis (RFA) and lateral displacement of dental implants: an in vitro study. ] Oral Rehabil.
2013;40(3):221-7. PubMed | CrossRef

Gao SS, Zhang YR, Zhu ZL, Yu HY. Micromotions and combined damages at the dental implant/bone
interface. Int J Oral Sci. 2012;4(4):182-8. PubMed | CrossRef

Sennerby L, Meredith N. Resonance frequency analysis: measuring implant stability and osseointegration.
Compend Contin Educ Dent. 1998;19(5):493-8. PubMed

Ostman PO, Hellman M, Sennerby L. Direct implant loading in the edentulous maxilla using a bone
density-adapted surgical protocol and primary implant stability criteria for inclusion. Clin Implant Dent
Relat Res. 2005;60-9. PubMed | CrossRef

Trisi P, Berardi D, Paolantonio M, Spoto G, D’Addona A, Perfetti G. Primary stability, insertion torque, and
bone density of conical implants with internal hexagon: is there a relationship?. Clin Oral Implants Res.
2011;22(5):567-70. PubMed | CrossRef

Trisi P, Perfetti G, Baldoni E, Berardi D, Colagiovanni M, Scogna G. Implant micromotion is related to peak
insertion torque and bone density. Clin Oral Implants Res. 2009;20(5):467-71. PubMed | CrossRef
Albrektsson T, Branemark PI, Hansson HA, Lindstrom J. Osseointegrated titanium implants. Requirements
for ensuring a long-lasting, direct bone-to-implant anchorage in man. Acta Orthop Scand. 1981;52(2):155-70.
PubMed | CrossRef

Esposito M, Grusovin MG, Willings M, Coulthard P, Worthington HV. The effectiveness of immediate, early,
and conventional loading of dental implants: a Cochrane systematic review of randomized controlled
clinical trials. Int ] Oral Maxillofac Implants. 2007;22(6):893-904. PubMed | CrossRef

Payne AG. Can resonance frequency analysis predict failure risk of immediately loaded implants?. Int ]
Prosthodont. 2012;25(4):326-39. PubMed

Geckili O, Bilhan H, Mumcu E, Bilgin T. Three-year radiologic follow-up of marginal bone loss around
titanium dioxide grit-blasted dental implants with and without fluoride treatment. Int J Oral Maxillofac
Implants. 2011;26(2):319-24. PubMed

Markovié¢ A, Calvo-Guirado JL, Lazi¢ Z, Gémez-Moreno G, Calasan D, Guardia J, et al. Evaluation of primary
stability of self-tapping and non-self-tapping dental implants. A 12-week clinical study. Clin Implant Dent
Relat Res. 2013;15(3):341-9. PubMed | CrossRef

Turkyilmaz I, Aksoy U, McGlumphy EA. Two alternative surgical techniques for enhancing primary implant
stability in the posterior maxilla: a clinical study including bone density, insertion torque, and resonance
frequency analysis data. Clin Implant Dent Relat Res. 2008;10(4):231-7. PubMed | CrossRef

Martinez H., Davarpanah M., Missika P., Celletti R. and Lazzara, R. Optimal implant stabilization in low
density bone. Clin Oral Implants Res. 2001;12(5):423-32. PubMed | CrossRef

Cobo-Vazquez C, Reininger D, Molinero-Mourelle P, Gonzdalez-Serrano J, Guisado-Moya B, Lopez-Quiles J.
Effect of the lack of primary stability in the survival of dental implants. J Clin Exp Dent. 2018;10(1)14-19.
PubMed | CrossRef

Rodrigo D, Aracil L, Martin C, Sanz M. Diagnosis of implant stability and its impact on implant survival: a
prospective case series study. Clin Oral Implants Res. 2010;21(3):255-61. PubMed | CrossRef

Gomez-Polo M, Ortega R, Gomez-Polo C, Martin C, Celemin A, Del Rio J. Does length, diameter, or bone
quality affect primary and secondary stability in self-tapping dental implants?. ] Oral Maxillofac Surg.
2016;74(7):1344-53. PubMed | CrossRef

Lee KJ, Cha JK, Sanz-Martin I, Sanz M, Jung UW. A retrospective case series evaluating the outcome of
implants with low primary stability. Clin Oral Implants Res. 2019;30(9):861-871. PubMed | CrossRef
Greenstein G, Cavallaro J. Implant Insertion Torque: Its Role in Achieving Primary Stability of Restorable
Dental Implants. Compend Contin Educ Dent. 2017;38(2):88-95. PubMed

Gallucci GO, Benic GI, Eckert SE, Papaspyridakos P, Schimmel M, Schrott A, et al. Consensus statements
and clinical recommendations for implant loading protocols. Int ] Oral Maxillofac Implants. 2014;29:287-
90. PubMed | CrossRef

Cannizzaro G, Leone M, Ferri V, Viola P, Gelpi F, Esposito M. Immediate loading of single implants inserted
flapless with medium or high insertion torque: a 6-month follow-up of a split-mouth randomised controlled
trial. Eur J Oral Implantol. 2012;5(4):333-42. PubMed

Norton MR. The influence of insertion torque on the survival of immediately placed and restored single-
tooth implants. Int ] Oral Maxillofac Implants. 2011;26(6):1333-43. PubMed

Ottoni JM, Oliveira ZF, Mansini R, Cabral AM. Correlation between placement torque and survival of single-
tooth implants. Int ] Oral Maxillofac Implants. 2005;20(5):769-76. PubMed

Ramakrishna R, Nayar S. Clinical assessment of primary stability of endosseous implants placed in the
incisor region, using resonance frequency analysis methodology: An in vivo study. Indian J Dent Res.
2007;18(4)168-72. PubMed | CrossRef

Al-Samman AA | Volume 4; Issue 1 (2022) | Mapsci-JDOS-4(1)-121 | Research Article

Citation: Al-Samman AA, Al-Rawee RY, Tawfeeq BA. Does Primary Stability is Mandatory for Dental Implant Success? A
Systematic Review of Literature. ] Dent Oral Sci. 2022;4(1):1-16.

DOI: https://doi.org/10.37191/Mapsci-2582-3736-4(1)-121



https://doi.org/10.37191/Mapsci-2582-3736-4(1)-121
https://pubmed.ncbi.nlm.nih.gov/26727557/
https://doi.org/10.1111/clr.12756
https://pubmed.ncbi.nlm.nih.gov/23278128/
https://doi.org/10.1111/joor.12024
https://pubmed.ncbi.nlm.nih.gov/23258381/
https://doi.org/10.1038/ijos.2012.68
https://pubmed.ncbi.nlm.nih.gov/9693511/
https://pubmed.ncbi.nlm.nih.gov/16137089/
doi:%2010.1111/j.1708-8208.2005.tb00076.x.
https://pubmed.ncbi.nlm.nih.gov/21087320/
https://doi.org/10.1111/j.1600-0501.2010.02036.x
https://pubmed.ncbi.nlm.nih.gov/19522976/
https://doi.org/10.1111/j.1600-0501.2008.01679.x
https://pubmed.ncbi.nlm.nih.gov/7246093/
https://doi.org/10.3109/17453678108991776
https://pubmed.ncbi.nlm.nih.gov/18271370/
https://doi.org/10.1038/sj.bdj.2008.407
https://pubmed.ncbi.nlm.nih.gov/22720282/
https://pubmed.ncbi.nlm.nih.gov/21483884/
https://pubmed.ncbi.nlm.nih.gov/22171668/
https://doi.org/10.1111/j.1708-8208.2011.00415.x
https://pubmed.ncbi.nlm.nih.gov/18384409/
https://doi.org/10.1111/j.1708-8208.2008.00084.x
https://pubmed.ncbi.nlm.nih.gov/11564101/
https://doi.org/10.1034/j.1600-0501.2001.120501.x
https://pubmed.ncbi.nlm.nih.gov/29670710/
https://doi.org/10.4317/jced.54441
https://pubmed.ncbi.nlm.nih.gov/19958375/
https://doi.org/10.1111/j.1600-0501.2009.01820.x
https://pubmed.ncbi.nlm.nih.gov/27070843/
https://doi.org/10.1016/j.joms.2016.03.011
https://pubmed.ncbi.nlm.nih.gov/31168862/
https://doi.org/10.1111/clr.13491
https://pubmed.ncbi.nlm.nih.gov/28156122/
https://pubmed.ncbi.nlm.nih.gov/24660204/
https://doi.org/10.11607/jomi.2013.g4
https://pubmed.ncbi.nlm.nih.gov/23304687/
https://pubmed.ncbi.nlm.nih.gov/22167441/
https://pubmed.ncbi.nlm.nih.gov/16274152/
https://pubmed.ncbi.nlm.nih.gov/17938492/
https://doi.org/10.4103/0970-9290.35826

63.
64.
65.

66.

67.

68.

69.

70.

71.

72.

73

74

75-

76.

77

78.

79-

8o.

81.

82.

Olivé ], Aparicio C. The periotest method as a measure of osseointegrated oral implant stability. Int ] Oral
Maxillofac Implants. 1990;5(4):390-400. PubMed

Morris HF, Ochi S, Crum P, Orenstein I, Plezia R. Bone density: its influence on implant stability after
uncovering. ] Oral Implantol. 2003;29(6):263-9. PubMed | CrossRef

Teerlinck J, Quirynen M, Darius P, van Steenberghe D. Periotest. An Objective Clinical Diagnosis of Bone
Apposition Toward Implants. Int ] Oral Maxillofac Implants. 1991;6(1):55-61. PubMed

Hammerle CH, Schmid ], Olah AJ, Lang NP. Influence of initial implant mobility on the integration of
titanium implants. An experimental study in rabbits. Clin Oral Implants Res. 1996;7(2):120-7. PubMed |
CrossRef

Sivolella S, Bressan E, Salata LA, Urrutia ZA, Lang NP, Botticelli D. Osteogenesis at implants without
primary bone contact-An experimental study in dogs. Clin Oral Implants Res. 2012;23(5):542-9. PubMed |
CrossRef

Baldi D, Colombo ], Verardi S, Rebaudi A, Rebaudi F, Makary C. Clinical osseointegration of bone level
implants with conical shape and textured surface with low primary stability. Minerva Stomatol.
2020;69(1):8-13. PubMed | CrossRef

Bianconi S, Wang HL, Testori T, Fontanella F, Del Fabbro M. Bone modifications around porous trabecular
implants inserted with or without primary stability 2 months after tooth extraction: A 3-year controlled
trial. Int ] Oral Implantol (Berl) (New Malden, London, England). 2020;13(3):241-252. PubMed | CrossRef
Elian SA. The success of immediate implant placement with Zero insertion torque. CrossRef

Faot F, Bielemann AM, Schuster AJ, Marcello-Machado RM, Del Bel Cury AA, Nascimento GG, et al.
Influence of insertion torque on clinical and biological outcomes before and after loading of mandibular
implant-retained overdentures in atrophic edentulous mandibles. Biomed Res Int. 2019;813-2520. PubMed |
CrossRef

Jun SH, Park CJ, Hwang SH, Lee YK, Zhou C, Jang HS, et al. The influence of bone graft procedures on
primary stability and bone change of implants placed in fresh extraction sockets. Maxillofac Plast Reconstr
Surg. 2018;40(1):8. PubMed | CrossRef

Kim S, Jung UW, Cho KS, Lee JS. Retrospective radiographic observational study of 1692 Straumann tissue-
level dental implants over 10 years: I. Implant survival and loss pattern. Clin Implant Dent Relat Res.
2018;20(5):860-866. PubMed | CrossRef

Kronstrom M, Davis B, Loney R, Gerrow ], Hollender L. Satisfaction and Clinical Outcomes Among Patients
with Immediately Loaded Mandibular Overdentures Supported by One or Two Dental Implants: Results of
a 5-Year Prospective Randomized Clinical Trial. Int ] Oral Maxillofac Implants. 2017;32(1):128-136. PubMed |
CrossRef

Verardi S, Swoboda ], Rebaudi F, Rebaudi A. Osteointegration of tissue-level implants with very low
insertion torque in soft bone: a clinical study on SLA surface treatment. Int J Oral Maxillofac Implants.
2017;32(1):128-136. PubMed | CrossRef

Norton MR. The Influence of Low Insertion Torque on Primary Stability, Implant Survival, and Maintenance
of Marginal Bone Levels: A Closed-Cohort Prospective Study. Int ] Oral Maxillofac Implants. 2017;32(4):849-
857. PubMed | CrossRef

Levin BP. The correlation between immediate implant insertion torque and implant stability quotient. Int J
Periodontics Restorative Dent. 2016;36(6):833-840. PubMed | CrossRef

Jensen OT, Adams MW. Secondary Stabilization of Maxillary M-4 Treatment with Unstable Implants for
Immediate Function: Biomechanical Considerations and Report of 10 Cases After 1 Year in Function. Int J
Oral Maxillofac Implants. 2014;29(2):232-40. PubMed | CrossRef

Hof M, Pommer B, Strbac GD, Vasak C, Agis H, Zechner W. Impact of insertion torque and implant neck
design on peri-implant bone level: A randomized split-mouth trial. Clin Implant Dent Relat Res.
2014;16(5):668-74. PubMed | CrossRef

Degidi M, Daprile G, Piattelli A. Implants inserted with low insertion torque values for intraoral welded full-
arch prosthesis: 1-year follow-up. Clin Implant Dent Relat Res. 2012;14:19-45. PubMed | CrossRef

Barewal RM, Stanford C, Weesner TC. A randomized controlled clinical trial comparing the effects of three
loading protocols on dental implant stability. Int ] Oral Maxillofac Implants. 2012;27(4):945-56. PubMed
Palarie V, Bicer C, Lehmann KM, Zahalka M, Draenert FG, Kimmerer PW. Early outcome of an implant
system with a resorbable adhesive calcium-phosphate coating—a prospective clinical study in partially
dentate patients. Clin Oral Investig. 2012;16(4):1039-48. PubMed | CrossRef

Al-Samman AA | Volume 4; Issue 1 (2022) | Mapsci-JDOS-4(1)-121 | Research Article

Citation: Al-Samman AA, Al-Rawee RY, Tawfeeq BA. Does Primary Stability is Mandatory for Dental Implant Success? A
Systematic Review of Literature. ] Dent Oral Sci. 2022;4(1):1-16.

DOI: https://doi.org/10.37191/Mapsci-2582-3736-4(1)-121



https://doi.org/10.37191/Mapsci-2582-3736-4(1)-121
https://pubmed.ncbi.nlm.nih.gov/2094658/
https://pubmed.ncbi.nlm.nih.gov/14719574/
https://doi.org/10.1563/1548-1336(2003)029%3C0263:bdiioi%3E2.3.co;2
https://pubmed.ncbi.nlm.nih.gov/1843494/
https://pubmed.ncbi.nlm.nih.gov/9002830/
https://pubmed.ncbi.nlm.nih.gov/22335282/
https://doi.org/10.1111/j.1600-0501.2012.02423.x
https://pubmed.ncbi.nlm.nih.gov/32214065/
https://doi.org/10.23736/s0026-4970.20.04277-6
https://pubmed.ncbi.nlm.nih.gov/32879929/
https://doi.org/10.21203/rs.2.17167/v1
https://pubmed.ncbi.nlm.nih.gov/31275984/
https://doi.org/10.1155/2019/8132520
https://pubmed.ncbi.nlm.nih.gov/29725586/
https://doi.org/10.1186/s40902-018-0148-2
https://pubmed.ncbi.nlm.nih.gov/30110515/
https://doi.org/10.1111/cid.12659
https://pubmed.ncbi.nlm.nih.gov/28095527/
https://doi.org/10.11607/jomi.4824
https://pubmed.ncbi.nlm.nih.gov/28095527/
https://doi.org/10.11607/jomi.4824
file:///C:/Users/MAPSCI/Documents/ubmed.ncbi.nlm.nih.gov/28708918/
https://doi.org/10.11607/jomi.5889
https://pubmed.ncbi.nlm.nih.gov/27740644/
https://doi.org/10.11607/prd.2865
https://pubmed.ncbi.nlm.nih.gov/24683586/
https://doi.org/10.11607/jomi.te59
https://pubmed.ncbi.nlm.nih.gov/23399046/
https://doi.org/10.1111/cid.12042
https://pubmed.ncbi.nlm.nih.gov/21453397/
https://doi.org/10.1111/j.1708-8208.2011.00345.x
https://pubmed.ncbi.nlm.nih.gov/22848898/
https://pubmed.ncbi.nlm.nih.gov/21822603/
https://doi.org/10.1007/s00784-011-0598-8

