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Abstract
Purpose: To propose a length-and-diameter-based classification scheme for den-
tal implants to standardize terminology in the dental literature and communication
between interested parties.
Materials and Methods: This study was mainly based on searching two major re-
sources: published scientific research papers and 14 of the most popular dental implant
manufacturers. Indexed databases were searched from January 2004 up to and includ-
ing February 2016 using the keywords “dental implant length” and “dental implant
diameter.” Retrieved titles and abstracts were screened, and related full-text articles
were reviewed. Full-text articles that clearly stated the terms and measurements of
implants used were included and considered for proposing this classification scheme.
Results: The initial search for implant diameter and length yielded 1007 and 936
articles, respectively. A total of 85 studies (41 about diameter, 44 about length)
were selected and reviewed. The remaining studies (966 about diameter, 892 about
length) that did not abide by the eligibility criteria were excluded. The terms “long,”
“short,” “standard,” “wide,” and “narrow” were the most commonly used terms in the
literature. A classification scheme for implants by diameter and length was proposed.
Conclusions: Indexed publications contain a variety of terms used by authors to
describe diameter and length of dental implants without conformity and standardiza-
tion. The classification scheme proposed in this article could serve as a reference for
interested parties.

With the increasing use of dental implants for the replacement
of missing teeth, implants of varying dimensions have been
fabricated in an attempt to manage different clinical scenarios.
This growing demand on dental implants led to many manu-
facturers entering the dental implant industry, with more than
220 dental implant brands worldwide.1 Each implant system
has its own diameters and lengths not necessarily coinciding
with other systems. Furthermore, there is no agreement between
manufacturers in terms of definition and categorization. This
confusion in diameter and length description has transferred
to the scientific literature. For example, Renouard and Nisand2

defined wide implants as those with a diameter of 4.5 mm
or greater, whereas Mijiritsky et al3 defined them as implants
greater than 5 mm in diameter; however, Jackson4 considered
implants with a diameter of 4.7 mm to be “large implants.”
Moreover, Balaji et al5 used the term “mini” for implants with
a width of 2.4 mm, whereas Christensen6 described implants

with the same diameter as “small in diameter.” Al-Nawas et
al7 also used the term “small” for implants with a diameter of
3.3 mm, which was considered “standard” in another study.6

Moreover, in a recent study by Romanos et al8 the term “nar-
row implant” was used to describe a 3.7 mm diameter implant;
however, Ioannidis et al9 used the same term to define implants
with a diameter of 3.3 mm. More interestingly, Christensen6

termed 3.3 mm diameter implants as “standard diameter im-
plants.” Furthermore, Ertugrul and Pipko10 categorized dental
implants with diameters of 2.2 mm as mini-implants, whereas
in Sivamurthy and Sundari’s study,11 dental implants with di-
ameters ranging between 1 and 1.3 mm were considered “mini-
implants.” As a result of this confusion, it is not unexpected to
find in the literature an implant with known diameter (1.8 mm)
that has four different classifications in four different studies
(mini,12 small,4 narrow,13 and very small14). Another example
of unconformity would be when two different terms were used
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Figure 1 Article selection flowchart for implant diameter-related articles.

Table 1 Terms used in the literature to describe implant diameter along with frequency of use

Group Terms Frequency of use Studies

A Narrow∗ 192,3,9,13,33-47 Renouard & Nisand 2006,2 Mijiritsky et al 2013,3 Ioannidis et al 2015,9 Lee et al
2013,13 Froum et al 2007,33 Degidi et al 2008,34 Veltri et al 2008,35 Franco et al
2009,36 Anitua et al 2010,37 Arisan et al 2010,38 Malo & de Araujo Nobre 2011,39

Sohn et al 2011,40 Galindo-Moreno et al 2012,41 Mazor et al 2012,42 Mohamed
et al 2012,43 Sallam et al 2012,44 Wang et al 2012,45 Benic et al 2013,46 Zweers
et al 201347

Small 94,6,7,15,16,48-51 Jackson 2011,4 Christensen 2009,6 Al-Nawas et al 2012,7 Flanagan 2006,15

Flanagan 2008a,16 Vigolo et al 2004,48 Yaltirik et al 2011,49 Polack & Arzadon
2012,50 Sohrabi et al 201251

Very Small 214,16 Flanagan et al 2008,14 Flanagan 2008a16

Mini 65,14,16,52-54 Balaji et al 2010,5 Flanagan et al 2008,14 Flanagan 2008a,16 Siddiqui et al 2006,52

Bidra & Almas 2013,53 Mundt et al 201354

B Regular 53,9,34,46,47 Mijiritsky et al 2013,3 Ioannidis et al 2015,9 Degidi et al 2008,34 Benic et al 2013,46

Zweers et al 201347

Standard∗ 84,6,13,14,16,28,33,44 Jackson 2011,4 Christensen 2009,6 Lee et al 2013,13 Flanagan et al 2008,14

Flanagan 2008a,16 Brink et al 2007,28 Froum et al 2007,33 Sallam et al 201244

Conventional 132 Santiago Junior et al 201332

C Wide∗ 92,3,28-31,55-57 Renouard & Nisand 2006,2 Mijiritsky et al 2013,3 Brink et al 2007,28 Degidi et al
2007,29 Jiansheng et al 2012,30 Li et al 2012,31 Desai et al 2012,55 Griffin &
Cheung 2004,56 Krennmair & Waldenberger 200457

Large 24,32 Jackson 2011,4 Santiago Junior et al 201332

*Most frequent.

to describe the same implant size by the same author.11,15-17

These results suggest a lack of consensus over the definition of
implant size (diameter).

With respect to implant length, definitions of long and short
implants also remain undecided. For example, the term “short”
dental implant has been used to describe a broad range of
implant lengths (5 to 6 mm,18 6 to 8 mm,19 � 7 mm,20

� 8.5 mm,21 and � 10 mm22) in five different studies;
however, in other studies,3,23,24 10 mm long implants were

considered “short,” “regular,” or even “long,” whereas 6-mm-
long implants were classified as “ultra-short,” “extra-short,”
or even “short.”25-27 In van Assche et al’s study,24 both
“short” and “extra-short” were used to describe a 6-mm-long
implant. In addition to the perplexity of classification of dental
implants with reference to their length and diameter, another
area of nonstandardization involves references to the fixtures
used to distinguish short from long implants. Renouard and
Nisand2 used the intrabony length of the implant as a guide by
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Figure 2 Article selection flowchart for implant length-related articles.

classifying implants with intrabony lengths of 8 mm or less as
“short implants.”

Due to this disagreement and confusion in relation to dental
implant classification based on diameter and length, it is im-
perative to propose a classification scheme for dental implants
to serve as a reference in future implant dentistry. Therefore,
the aim of the present study was to propose a classification
scheme for dental implants based on diameter and length to
standardize terminology in the dental literature and communi-
cation between interested parties.

Materials and methods
Inclusion and exclusion criteria

The following inclusion criteria were imposed: (a) clinical
studies (b) studies based on dental implant systems of the
following 14 manufacturers: Straumann (Andover, MA), As-
tra Tech (Mölndal, Sweden), Nobel Biocare (Kloten, Switzer-
land), XiVE (Mannheim, Germany), OsteoCare (Berkshire,
UK), Camlog (Basel, Switzerland), Zimmer (Carlsbad, CA),
3M ESPE (3M, St. Paul, MN), ANKYLOS (Mölndal, Sweden),
Bicon (Boston, MA), BioHorizon (Birmingham, AL), In-
traLock (Boca Raton, FL), MIS (Vienna, Austria), and
BIOMET 3i (Carlsbad, CA); (c) intervention: Studies related to
implant lengths and/or diameters; (d) studies that clearly stated
the measurements and terms used for dental implants. Letters
to the editor and commentaries were excluded.

Literature search protocol

The PubMed/Medline, Google-Scholar, ISI Web of Knowledge,
and EMBASE databases were searched using the keywords
“Dental Implant Diameter” and “Dental Implant Length.”
Databases were searched from January 2004 up to and including
February 2016. A data extraction sheet (based on the Cochrane
Consumers and Communication Review Group’s data extrac-

tion template) was pilot-tested on ten randomly selected in-
cluded studies and refined accordingly (interexaminer Kappa
was 0.92). The eligibility assessment of all retrieved articles
was independently reviewed in an unblinded standardized ap-
proach by two authors (SA, BA). In situations where there
was lack of consensus between these two investigators, a third
author (SJ) was consulted, and his recommendation was taken
as a final verdict. Full texts of the articles identified following
the initial search were retrieved and assessed further against
the inclusion criteria. Furthermore, reference lists of poten-
tially relevant original and review articles were hand-searched
to identify the articles that could have remained unidentified
in the previous step/s. Data were extracted and recorded from
selected manuscripts. Any term retrieved was grouped into one
of two main categories: dental implant diameter or dental im-
plant length. Each category was divided into three groups (A, B,
and C), where each group reflected a synonymous term. For im-
plant diameter, the terms “narrow” and “small” were included in
group A, and “mini” and “very small” were added as subgroups.
Three terms, “regular,” “standard,” and “conventional,” were
included in group B, whereas “wide” and “large” were included
in group C. For implant length, the terms “short,” “very short,”
“ultra short,” and “extra short” were included in group A. Four
terms, “regular,” “standard,” “medium,” and “conventional,”
were included in group B, whereas only one term, “long,” was
included in group C. The most widely used term in each group
was chosen to be used in the proposed classification scheme.

Websites of the leading implant system manufacturers (as
listed in the inclusion criteria) were assessed (last accessed
February 2016), and the latest official catalog of each implant
of the aforementioned implant systems was printed and inde-
pendently reviewed by the same two authors. Measurements
pertaining to implant lengths and diameters and related terms
the manufacturers used were documented. With reference to
the retrieved data, a classification based on implant geometry
was developed.

254 Journal of Prosthodontics 26 (2017) 252–260 C© 2016 by the American College of Prosthodontists



Al-Johany et al Implants Classification by Length and Diameter

Results
Implant diameter

The initial search yielded 1007 articles. Upon screening of
titles and abstracts, 903 studies (that did not abide by the eli-
gibility criteria) were excluded. The full texts of the remaining
104 articles were read and once again assessed for eligibil-
ity. Sixty-three studies did not address the terms and mea-
surements of implants and were further excluded. In total,
41 studies were assessed and processed for data extraction
(Fig 1).

All terms used to describe implants in terms of diameter
are summarized in Table 1. The term “narrow” was the most
frequently used (19 times) by authors to describe implant di-
ameter in category A followed by the terms “small” (9 times),
“mini” (6 times), and “very small” (2 times). For category B,
the term “standard” was the most commonly used (8 times)
followed by “regular” (5 times), and “conventional” (1 time).
Furthermore, the term “wide” was predominately used in the
literature (9 times) followed by “large” (2 times) to describe
big implants (category C). In reference to diameter, implants
with a diameter of 3 mm were categorized as “narrow” (5 occa-
sions), “small” (2 occasions), and “standard diameter implants”
(1 occasion). Dental implants with a diameter of 5 mm were
classified “wide diameter implants” in 3 studies.28,30,31 How-
ever, Mijiritsky et al3 and Santiago Junior et al32 classified im-
plants with the same diameter (5 mm) as “regular” and “large”
diameter implants, respectively (Table 2).

Implant length

Regarding implant length, the initial search yielded 936 articles
out of which 864 studies that did not abide by the eligibility
criteria were excluded after screening titles and abstracts. Full
texts of the remaining 72 articles were read and once again
assessed for eligibility. Twenty-eight studies were further ex-
cluded, because the full texts did not address the terms and
measurements of implants. In total, 44 studies were included
and processed for data extraction (Fig 2).

Table 3 summarizes the various terms used in the literature to
describe implant length along with the frequency of use. In cat-
egory A, “short” was the predominantly used term (41 studies).
Other terms in this category included “very short” (1 study),
“ultra short” (2 studies), and “extra short” (2 studies). Four
terms (regular, standard, medium, and conventional) were used
in category B at different frequencies (1, 5, 1, and 1, respec-
tively). For category C, although only one term, “long,” was
used (in 5 studies), authors reported a wide range of implant
lengths (10 to 18 mm). In the included studies, implants with
6 and 10 mm were described using 4 (short, very short, ultra
short, and extra short) and 5 (short, standard, medium, con-
ventional, and long) different terms, respectively. Furthermore,
implants shorter than 10 mm were never termed any term other
than “short.” Likewise, implants longer than 13 mm were never
termed any term other than “long.” The terms “ultra short,”
“extra short,” and “very short” were restricted to implants
6.5 mm in length or shorter (Table 4).

Table 2 Terms and diameters used in the literature along with frequency
of use

Groups Terms Implant diameter (mm) Frequency of use

A Narrow∗ 1.8 and 2 133

2.2 145

2.4 233,45

2.5 137

3 537,40-42,44

3.3 49,39,46,47

3.5 213,35

<3.75 62,3,34,36,38,43

3.75 12

Small 1.8 24,6

2.9 26,48

3.0 24,16

3.3 515,16,48-50

3.5 27,51

Very small 1.8–2.5 116

2 214,16

Mini 1.8 216,53

2.0 114

2.4 25,52

2.5 116

2.9 153

<3 154

B Regular 3.75 23,34

4.1 39,46,47

5 13

Standard∗ 3 16

3.75 64,13,14,16,28,44

3.75–4.0 213,33

4.1 214,16

Conventional 3.75 132

C Wide∗ >3.75 129

4.5 12

5.0 328,30,31

5.5 157

6 33,55,56

7 130

Large 4.7 and 6 14

5 132

*Most frequent.

Proposed classification scheme

The terms and categories used in the proposed classification
were the most frequently reported in reviewed articles. In regard
to implant diameter, these terms were “extra-narrow,” “narrow,”
“standard,” and “wide,” because these were the most frequently
used terms. Likewise, the terms “extra short,” “short,” “stan-
dard,” and “long” were used in reference to the most commonly
used descriptions for implant length (Table 5).

Discussion

Clinicians and researchers lack consensus regarding var-
ious terminologies used to categorize dental implants in
terms of dimensions (diameter and length). In the scientific
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Table 3 Terms used in the literature to describe implant length along with frequency of use

Groups Terms Frequency of use Studies

A Short∗ 412,18-22,24-27,30,56,58-86 Renouard & Nisand 2006,2 Felice et al 2015,18 Malmstrom et al 2014,19 Karthikeyan
et al 2012,20 Taschieri et al 2014,21 Sun et al 2011,22 Van Assche et al 2012,24

Pieri et al 2012,25 Monje et al 2013,26 Bressan et al 2012,27 Jiansheng et al
2012,30 Griffin & Cheung 2004,56 Hagi et al 2004,58 Goene et al 2005,59 Arlin
2006,60 Misch et al 2006,61 Romeo et al 2006,62 Tawil et al 2006,63 Degidi et al
2007,64 Malo et al 2007,65 Fugazzotto 2008,66 Grant et al 2009,67 Kotsovilis et al
2009,68 Birdi et al 2010,69 Olate et al 2010,70 De Santis et al 2011,71 Pommer et al
2011,72 Telleman et al 2011,73 Vasco et al 2011,74 Yi et al 2011,75 Annibali et al
2012,76 Chang et al 2012,77 de Carvalho et al 2012,78 Draenert et al 2012,79

Neldam & Pinholt 2012,80 Sotto-Maior et al 2012,81 Kennedy et al 2013,82 Monje
et al 2013,83 Sivolella et al 2013,84 Telleman et al 2013,85 Tutak et al 201386

Very short 182 Kennedy et al 201382

Ultra short 287,88 Deporter et al 2008,87 Pieri et al 201288

Extra short 221,83 Taschieri et al 2014,21 Monje et al 201383

B Regular 179 Draenert et al 201279

Standard∗ 522,25,62,82,89 Sun et al 2011,22 Pieri et al 2012,25 Romeo et al 2006,62 Kennedy et al 2013,82

Franco et al 200889

Medium 170 Olate et al 201070

Conventional 168 Kotsovilis et al 200968

C Long∗∗ 524,27,70,72,78 Van Assche et al 2012,24 Bressan et al 2012,27 Olate et al 2010,70 Pommer et al
2011,72 de Carvalho et al 201278

*Most frequent.
**Only one term used in C category.

Table 4 Terms and lengths used in the literature along with frequency
of use

Implant Frequency
Groups Terms length (mm) of use

A Short∗ 5 218,75

5.7 169

6 1118,19,24,25,27,30,60,69,70,75,77

�7 920,58,65,71,72,74,78,81,84

�8 102,19,30,56,60,62,67,68,80,82

8.5 521,65,71,84,85

9 370,72,82

<10 922,26,59,66,68,73,76,79,83

�10 461,63,64,86

Very short 6 182

Ultra short 5 187

6 188

Extra-short �6 183

6.5 121

B Regular >10 179

Standard∗ 10 222,62

11 182

�11 125

13 189

Medium 10-12 170

Conventional �10 168

C Long∗∗ �10 172

11 127

10-14 124

15 178

13-18 170

*Most frequent.

**Only one term used in C category.

literature, a wide range of terms have been inconsistently
used by authors and manufacturers to describe lengths and/or
diameters of dental implants, causing a state of confusion and
nonstandardization. This concern has been raised in previous
studies,3,21,53,73 and the significance of a universal classification
scheme was emphasized. Therefore, the aim of the present
study was to propose a classification scheme for dental implants
based on diameter and length to standardize terminology in the
dental literature and communication between interested parties.

The proposed classification scheme is simple and convenient
for use with different dental implant systems. It is imperative to
mention that the term “diameter” in this classification scheme
was defined as the width of the dental implant at the neck area,
regardless of the width of the platform. The term “length” was
defined as the length of the dental implant from the end (base) to
the neck of the implant, regardless of the length of the platform.
Both parameters were subdivided into four categories (extra
narrow, narrow, standard, wide) in terms of diameter and extra
short, short, standard, and long in reference to length; however,
these terms were inconsistently used to describe a wide range
of diameters and lengths. For example, the term “narrow” was
used to describe diameters of 1.8 to 3.75 mm, and “long” for
implants with length of 10 to 18 mm. Likewise, implants with a
diameter of 3 mm were considered “small-diameter” implants
in some studies4,16 and “standard” in another.6 Furthermore,
in some studies,24,70,72 13-mm implants were categorized as
“long,” whereas other studies25,89 considered them “standard”
implants.

Although a proposed classification scheme for diameters and
lengths of implants is lacking in the literature, some authors
have tried to define terms for research purposes. For example,
Sun et al22 defined a short implant as a device with a designed
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Table 5 Proposed classification scheme for dental implants based on diameter and length

Diameter

Term Extra-narrow Narrow Standard Wide

Measurements <3.0 mm �3.0 mm to �3.75 mm <5 mm �5 mm
<3.75 mm

Comments Less than 3.0 mm From 3.0 mm to less
than 3.75 mm

From 3.75 mm to less
than 5 mm

5.0 mm or more

Length

Term Extra-short Short Standard Long

Measurements �6 mm >6 mm to <10 mm �10 mm to <13 mm �13 mm
Comments 6 mm or less From more than 6 mm to

less than 10 mm
From 10 mm to less than

13 mm
13 mm or more

length of less than 10 mm, and a 10-mm dental implant as a
standard implant. Moreover, Karthikeyan et al20 defined stan-
dard implants as having length of 7 mm or less. In addition,
Lee et al13 defined narrow implants as implants equal to or less
than 3.5 mm, whereas Degidi et al34 defined narrow implants
as less than 3.75 mm in diameter. Both the term narrow and
range of width (3.0 to 3.75 mm) were used in the proposed
classification scheme. The terms and categories used in the
proposed classification were the most frequently reported in the
reviewed articles. Dental implants classified using this scheme
contain two specifications (terms) that define the diameter and
length of the implant (e.g., wide, short dental implant).

The main advantage of the proposed classification is to offer
standardization in communication and research. Other advan-
tages include accurate comparisons between study results and
methodologies, easier comparisons between manufacturers and
serving as a starting foundation for future similar projects;
however, challenges and limitations of the present
study/scheme are present too. The main limitation is that a
systematic approach with a clear focused question was difficult
to establish. This was primarily because the primary objec-
tive of the present study was to propose a classification based
upon implant geometry and not on implant success and/or sur-
vival. Another limitation of the present review is that the pro-
posed classification was based merely on clinical studies with-
out considering studies on animal models and in vitro studies.
Therefore, it is likely that implant systems that might have
been used in experimental studies might have been overlooked.
Other challenges include the selection criteria for dental im-
plant manufacturers and the confusion existing in the dental
literature. Moreover, different points of reference on the im-
plant fixture were used to describe length and diameter among
the selected 14 manufacturers. This was managed by including
the descriptive information available on the label of the fixtures.
Furthermore, different implant systems from the same manufac-
turer used different terms to describe the same implant length.
Most manufacturers did not state a term for the dental implant
length and only mentioned measurements. Such inconsisten-
cies were another indicator that a standardized classification

scheme is needed; however, using a color-coded format was not
considered during the development of this classification scheme
because such a format was used with high variability, causing
additional confusion, because every manufacturing company
has its own color-coding.

Since limited information was available in company cata-
logs compared to the data accessible in published research,
the authors decided to formulate the proposed classification
scheme based primarily on the scientific literature without ad-
dressing any conflicting data from implant manufacturers. The
proposed classification scheme is a convenient method to stan-
dardize terms used to describe implant lengths and diameters.
The authors presented this proposed classification for future
suggestions regarding the practicality of its use. Larger dental
implant organizations and dental implant study groups or re-
search centers could help in this matter toward the maturity of
this classification and bringing it to dental practice worldwide.

Conclusion

Although indexed publications contain various terms used by
clinicians and researchers to categorize implants based on their
dimensions, the proposed classification scheme may help to
provide a universal criterion to categorize dental implants based
on their diameter and length.
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