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ABSTRACT
Aim: Short implants are manufactured for use in atrophic regions of the jaw. Therefore,
the current does not sufficiently reveal a direct correlation between the impact of implant
length on implant survival. The purpose of this systematic review was to compile the
evidence of short implant survival in atrophied jaws. Methods: Electronic and manual
literature searches were performed by two independent reviewers in several databases,
including MEDLINE, EMBASE, and Cochrane Oral Health Group Trials Register,
for articles up to September 2015 using the following terms in some combinations:
“short implant”, “mandible/atrophied jaws”, and “implant survival/ survival rate/ survival
analysis”. Results: The 19 included studies present in average 5.5 years (range
1.0–20.0 years) follow-up and 96.1% (range 73.4–100.0 percent) survival rate of the
short implants in atrophied mandibular. Conclusions: This systematic review found
evidences regarding to safety of short implant placement in atrophied jaws although
stronger evidence is essential to confirm this finding.
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INTRODUCTION
Implant prostheses has now been widely accepted by both the dentists
and patients as an efficacious method to restore partially or completely
edentulous patients. However, the placement of dental implants may be
limited due to various physical situations, including anatomical limitations
such as reduced bone quantity, especially in the posterior mandible. This
reduced bone height not only limits the application of implant therapy, but
also increases the probability of invasive damage to some anatomical
structures, such as the inferior alveolar nerve, maxillary sinus and nasal
cavity(1).
Due to this, several techniques to enhance bone quantity have
been developed over the years. Among them there are guided bone
regeneration (GBR) or sinus floor elevation and augmentation (SFEA).
However, even these methods have obtained a level of success, a longterm treatment and financial burden could also discourage patients’
motivation(2).
As an alternative, short implants are being increasingly used in
extremely resorbed posterior region. According Kim et al. (2015)(3) a short
implant should be defined as an implant with a designed intra-bony length
of 7 mm or less.
As advantage short implants placement enables to reduce the
sophisticated and expensive surgical procedures required for providing a
sufficient osseous to enable implants to be placed. This also prevents the
damage of vital anatomical structures (inferior alveolar nerve, maxillary
sinus), in addition to shortened treatment time, and reduced cost.
However, the limited surface area of short implants can be a potential
disadvantage as it has less resistance to occlusal forces(3-4).
Therefore, the current literature is still controversial and the published
reviews do not sufficiently reveal a direct correlation between the
impact of implant length on implant success/survival because of the
discrepancies associated with the dissimilarities among and within the
reviewed studies(1). Systematic methods are selected to minimize bias,
thus providing more reliable results.
In this way, the aim of this systematic review was answering the
question: “Are the short implants provide favorable survival in atrophied
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jaws? The working hypothesis that short implants provide favorable
survival. In this way the purpose of this systematic review was to compile
the evidence of short implant survival in atrophied jaws.
MATERIALS AND METHODS
• Focused Question
The focused question addressed in this study is: “Are the short
implants provide favorable survival in atrophied jaws?
• Eligibility Criteria
The inclusion criteria were: 1) Evaluation of short implants; 2) Implants
placed in atrophic jaw; 3) Provide data on survival rates; 4) Human
Clinical Trial; 5) Studies with full text articles; 6) Report a minimum follow
up period of 12 months following placement; 7) Articles published in
English-language. Original research articles that failed to follow all six
criteria described above were excluded from systematic review.
• Search strategy
Electronic searches of the PubMed, Web of Science and Scopus
databases were conducted in September 2015 with a combination of
the following words: “short implant”, “mandible/atrophied jaws”, and
“implant survival/ survival rate/ survival analysis”. A literature search was
conducted using the Endnote Program™ X7 version (Thomson Reuters,
New York, NY, USA), a manager references commercial license that
allows the elimination of duplicate references.
Therefore, the assessment of titles and abstracts identified the
initial search, which was performed by two investigators (FA and TPQ)
independently and checked for agreement. Then, the full text of the articles
judged by title and abstract to be relevant were read independently and
assessed regarding the selection criteria of inclusion and exclusion. For
conflicting evaluations, an agreement was reached following a discussion.
• Data Extraction
According to described selection criteria, all data were reviewed and
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extracted in duplicated independently (FA and TPQ) and discrepancies
were resolved through discussion. The following information was
extracted from each study: 1) name of first author; 2) year of publication;
3) implant length; 4) implant diameter; 5) follow-up period; 6) number of
mandibular implants placed; 7) survival rate of mandibular implants.
RESULTS
The PubMed, Web of Science and Scopus search identified 313,
306, and 354 publications, respectively, resulting in 973 articles. After
duplicates were removed 179 records remained. A total of 44 publications
were obtained as full-text copies. After the inclusion and exclusion criteria
were applied, 19 articles were included (Figure 1).

Figure 1. Flow-chart showing the literature search and selection process

A descriptive overview of the eligible studies and the data extracted
from them are presented in Table 1. The first study was published in 2000,
and the latest in 2015. A total of 4,471 short dental implants (lengths from
4.0mm to 8.0mm) were reported in the 19 studies that filled the inclusion
criteria. The mean follow-up of the publications was 5.5 years (range
1.0–20.0 years). The included studies use cumulative survival rates,
providing information on how the risk of implant failure varies over time.
The average survival rate of the short implants in atrophied mandibular
was 96.1% (73.4–100.0 percent).
DISCUSSION
Short implants have become an interesting alternative to bone
augmentation in dental implantology. In this way Stellingsma et al.
2014(21) evaluated three modes of implant treatment for implant-retained
mandibular overdentures in patients with extremely resorbed mandibles.
During the evaluation period, significantly more implants were lost in
the transmandibular implant and the augmentation groups compared to
the group provided with short endosseous implants. In addition, another
study(16) compared the outcomes of implants placed in posterior mandibles
vertically regenerated with onlay autogenous block bone grafts and short
dental implants followed for 12 months after loading. It was observed that
implant survival rates were higher more in short dental implants group
than in bone grafts group. However, Queiroz et al. 2015(2) detected a
survival rate of short implants after 90 days significantly lower than that
of regular implants.
Nevertheless, short implants may be considered a reasonable
alternative for rehabilitation of severely resorbed mandibles with reduced
height due to provide a reduced chair time, expense, and morbidity.
Moreover, although implant loss is a frequently used outcome measure
for success, the necessity of surgical retreatment seems to be of more
relevance for both the patient and the clinician.
Therefore, placing a wide-body implant may be an alternative to avoid

Table 1. Descriptive overview of the data extracted from the reviewed studies on short mandibular implant.
Implant Length

Implant
diameter

Follow-up
period (years)

Number of
implants placed

Number of
implants failed

Survival Rate
(%)

Anitua et al. 2013 (4)

5.5 and 6.5 mm

3.75 - 6.0 mm

01

114

02

98.2

Anitua et al. 2014

5.5 and 6.5 mm

3.75 - 5.0 mm

02

45

00

100.0

6.0 mm

4.5 - 6.0 mm

02

33

00

100.0

Demiralp et al. 2015 (7)

5.0 - 8.0 mm

3.0 - 5.0 mm

02

371

10

97.3

Deporter et al. 2014 (8)

5.0 - 8.0 mm

NI

20

53

14

73.4

6.0 and 7.0 mm

3.75 - 5.0 mm

14

260

18

92.3

8.0 mm

3.5 - 6.0 mm

02

335

06

98.2

Guljé et al. 2012 (11)

6.0 mm

4.0 mm

01

48

02

96.0

Guljé et al. 2014 (12)

6.0 mm

4.0 mm

01

31

00

100.0

Kim et al. 2015

Author Year

Bratu et al. 2014

(5)

(6)

Friberg et al. 2000
Grant et al. 2009

(9)

(10)

7.0 mm

4.5 - 6.0 mm

01

46

01

97.8

(13)

8.0 mm

3.75 - 4.8 mm

20

66

02

96.9

Maló et al. 2011 (14)

7.0 mm

4.0 mm

05

196

09

95.4

8.0 mm

4.8 mm

10

91

01

98.9

7.0 mm

4.2 - 5.5 mm

01

35

01

97.1

6.0 mm

4.0 mm

02

61

02

96.8

Pistilli et al. 2013 (18)

6.0 mm

4.0 mm

01

41

00

100.0

Seemann et al. 2015 (19)

5.0 mm

4.0 mm

02

32

01

97.5

Slotte et al. 2012

4.0 mm

4.1 mm

02

87

07

92.3

8.0 mm

NI

10

80

01

98.0

(3)

Lops et al. 2012

Mangano et al. 2014 (15)
Peñarrocha-Oltra et al. 2014
Pieri et al. 2012

(17)

(20)

Stellingsma et al. 2014

(21)

(16)

NI: not informed
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grafting procedures in compromised bone height. The purpose of this
systematic review was to compile the evidence of short implant survival
in atrophied jaw. It is important to note that among the selected studies
the implant lengths placed varying from 4.0mm to 8.0mm. Recently, the
length definition was changing and short implants are considered being
shorter than 8 mm of functional intraosseous length(10,13,15). However, the
definition varied significantly among studies, with some defining short
dental implants to be <7 mm in length(3).
In our findings, although Slotte et al. 2012(20) showed that 4 mm
implants can support a fixed dental prosthesis in severely resorbed
posterior mandibles for at least 2 years, survival rate is slightly lower
than in similar studies on 6 to 8.5 mm implants(12,22). As implant length
increases, the surface area available to resist occlusal forces increases
proportionately. Therefore, it would seem that shorter-length implants have
an inherent disadvantage in terms of integration and long-term success.
Nevertheless, other studies(9) including implants higher than 7.0 mm have
shown similar survival rates to that found by Slotte et al. 2012 (20).
Another possible way to increase the surface area available to resist
occlusal forces is adjust the implant diameter range. Finite element studies
suggest on implant with a wider diameter is more favorable in reducing
the stress distribution in bone surrounding the implants(23). Beyond that
a recent study(24) evaluated the success and survival rates, periimplant
parameters, and mechanical and prosthetic postloading complications of
narrow diameter implants followed over a 10-year period. They concluded
that narrow diameter implants can be used with confidence where a
regular diameter implant is not suitable. In our study implant diameters
varying from 2.5mm to 8.0mm in the 19 reports that filled the inclusion

criteria. This could be considered a limitation of this study, once the
interval range was large. This complicates the short implants survival
analysis based only on height of them.
CLINICAL RELEVANCE
The current literature is still controversial and the published reviews
do not sufficiently reveal a direct correlation between the impact of
implant length on implant success/survival because of the discrepancies
associated with the dissimilarities among and within the reviewed studies.
Systematic methods are selected to minimize bias, thus providing more
reliable results.
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