
Journal of Medicine and Medical Sciences Vol. 5(4) pp. 97-101, April 2014 
DOI: http:/dx.doi.org/10.14303/jmms.2014.082 
Available online http://www.interesjournals.org/JMMS 
Copyright © 2014 International Research Journals 

 
 
 

Review 

 
Why short implant? 

 

Sirichai Kiattavorncharoen*1, Kiatanant Boonsiriseth1, Kyaw Min2, Nawakamon Suriyan1,  
Natthamet Wongsirichat1 

 

1
Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Mahidol University, 

2
Clinical Coordinator (FoM), HoU Community Medicine, FoM, AIMST University, Malaysia 

 
*Corresponding authors e-mail: sirichai.kia@mahidol.ac.th 

 
Abstract 

 
Bone resorption patterns in the posterior maxilla may preclude the placement of implant lengths 
≥10mm. In order to attain adequate height for implant placement below the sinus floor, additional 
bone grafting may be necessary. After sinus bone augmentation, a 6 to 9 month healing period is 
often required prior to implant placement, which prolongs the healing time and increases costs to 
the patient. Regarding general and local contraindications for dental implants, most posterior 
edentulous ridges have minimal bone height. The short implant avoids complication of the 
procedure and time of the treatment and the classification of short implant is usually in 5-10 mm 
length. The objective is accurate and detail analysis of the jaw-bone would assist the dental 
practitioners to make a decision regarding the patient selection, the implant surface type and also 
the surgical technique used in the short implants without bone grafting. The research question is to 
reveal the factors affecting bone regeneration in dental implantology could be applied to use short 
implants. 
 
Keywords: Short dental implants, sinus augmentation, factors affecting bone regeneration in dental 
implantology. 

 
 
INTRODUCTION 
 
In an epidemiologic study, fifty percent of the patients had 
bone heights greater than 6mm in the mandible 
compared to 38% in the maxilla. The primary reason 
implants could not be placed in the edentulous maxillary 
ridge was maxillary sinus enlargement resulting in 
inadequate bone height (Oikarinen K et al., 1995). The 
anatomical vital organ of alveolar ridge usually limits size 
and length of implant. The recommended placement of 
dental implant lengths of 10 mm or greater may be 
difficult in the maxillary posterior area without bone 
grafting. Implant lengths of 10mm or greater have been 
the standard in implant dentistry due to a greater bone-to 
implant contact and primary stability (Winkler S et al., 
2000). 

There are many predictable procedures to augment 
bone in vertical and horizontal (Jensen SS and 
Terheyden H, 2009). The short implant is one of the 
alternative options. However, RCTs on 6mm implants are 
still insufficient to reveal the correlation between length 

and success or survival rate of short implants. The 
analysis revealed that among the risk factors, poor bone 
quality in association with short implants seemed to be 
relevant to failure. To minimize failure in these situations 
need to use of implants 4 mm in diameter (Das Neves FD 
et al., 2006). A recent retrospective analysis evaluated 
the effect of implant length on early implant failure was 
90.1% in length 6-9mm (Olate S et al., 2010). And also a 
recent prospective analysis evaluated the effect of 
implant length on early implant failure (Kennedy KS et al., 
2013) shown that bone density in resorbed alveolar 
posterior ridge will effect in successes even using 
CAD/CAM guides with external irrigation. However in one 
animal study found that the thinner implants has same 
pull out strength to wider implant in the same length 
(Block MS et al., 1990).  

According to previous review that evaluated 53 human 
studies, short dental implants fall under 4 outcome 
subgroups: 1).  Short  implants  fail  more  than  long  
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implants; 2) Short implants have increased failure rates 
but adequate survival rate; 3) Short implant lengths did 
not have any significant influence on survival rate, and; 4) 
Survival rates are similar in short and long implants (88-
100%). And the macro and micro design may play a role 
in osseointegration regardless of the implant length 
(Renouard F et al., 2006; Feldman S et al., 2004). 
Moreover, maximum bone stress is practically 
independent of implant length (Pierrisnard L et al., 2003). 
Even that implant width is more important than the 
additional length (Anitua E et al., 2010), recent studies, 
however, suggested that short implants (7 to <10 mm) 
can reach similar success rates as longer ones for the 
support of fixed partial dental prostheses (Griffin TJ et al., 
2004). Even 3-year (Bernard JP et al., 1995) and 7-year 
(Nedir R et al., 2004) follow-up studies reported 
retrospectively that short implants (8 to 9mm long) 
(Renouard F et al., 2005; Sharan A et al., 2008; Van 
Assche N et al., 2012) were not less successful 
compared with implants >10mmlong in the posterior 
region with fixed partial dental prostheses. In one of the 
study researchers followed a total of 630 Straumann 
implants in 264 patients, included 6-mm (n = 35) and 8-
mm (n = 141) implants for patients with limited bone 
height (Arlin ML, 2006) and found that the success rates 
in 2 year were 94.3%, 99.3%, and 97.4% for 6-mm, 8-mm 
was comparable with longer in 10- to 16-mm implants. 

The short implants, defined as 10 mm or less, 
constituted 60% of all failed implants. In one  prospective 
multicenter clinical trial in machined surface, included 
26% of 7-mm implants (n = 27), 19% of 8.5-mm implants 
(n = 70), and 9% of 10-mm implants (n = 475). And found 
that cumulative success rates were 88.7% for short 
implants at 6 years and 93.1% for long implants at 5 
years. In the prospective clinical trial, to reveal implant 
success rates relative to length for 429 hydroxyl apatite -
coated implants, 5-year success rate among 121 
patients, found that for 8, 10, 13, 15, and 18 mm implants 
were showed success rates of 80%, 88.3%, 98.2%, 
96.9%, and 100%, respectively (McGlumphy EA et al., 
2003). All failures with short implant occurred before 
loading implant. Several classification systems and 
procedures were proposed for assessing the bone quality 
and predicting prognosis as mechanical behaviour of 
bone is a vital factor in the success and maintenance of 
osteointegration (Friberg H et al., 1999). 
  
 
Anatomical sites of jaw bones 
 
Bone anatomy in the maxilla 
 
Tooth to alveolar relationship in the maxilla, skeletal 
patterns influence the interpretation of tooth position 
versus jaw bone position using CT studies. The important 
anatomical vital organ effect to treatment plan is the 
maxillary sinus.   

 
 
 
 
Maxillary basal bone relationships: The alveolar bone 

and basal ridge often diverge from each other. This 
inappropriateness will influence for socket preservation 
as the more divergent the alveolus becomes, the thinner 
the facial alveolar bone and the higher resorption 
following tooth loss  (Nevins M et al., 2006; Schropp L et 
al., 2003) . 

Bone quality: The maxillary bone quality has been 
described as less dense when compared with the 
mandible. They found that the anterior mandible had 
densest bone, followed by the posterior mandible, 
anterior maxilla, and posterior maxilla (Lekholm U. aZG 
1985). 
 
 
Bone anatomy in the mandible 
 
Tooth to alveolar relationship in the mandible: Similar to 
the maxillary position of mandibular teeth is commonly 
divergent to the position of the basal bone. The important 
anatomical vital organ effect to treatment plan is inferior 
alveolar nerve.   
 
 
Factor affecting bone regeneration in dental 
implantology  
 
Several characteristics of bone tissue have been 
identified as important factors for the successful outcome 
of dental implant treatment. However, the importance of 
various parameters of bone quality is not yet fully 
understood. The term bone quality is complex and 
includes microscopic, morphological and molecular 
parameters (Lindh C et al., 2004). Thus, no consensual 
definition of bone quality has been reached in the 
literature or implemented in the clinical setting (Ribeiro-
Rotta RF et al., 2007; Ribeiro-Rotta RF et al., 2011; 
Pereira AC et al., 2013). The literature has shown many 
factors affecting bone regeneration in dental implantology 
(Elias CN, 2011). It can apply to use in the short implants. 

Moreover, host defence to age, gender, smoking 
habits, alcohol and other drug abuse, as well as medical 
conditions such as diabetes, osteoporosis, cytostatic 
treatment or radiotherapy, impaired immune defence, 
psychological disorders and bruxism can cause early 
implant failures (Esposito M et al., 1998; Ekfeldt A et al., 
2001).  

Biomechanics implant surface morphology and 
biocompatibility influence proliferation, differentiation and 
extracellular matrix synthesis that allow adhesion and cell 
growth. The contaminants which are mainly alumina 
particles used in the sand blasting of the implant surface 
are toxic and can lead to cell apoptosis. The existence of 
metallic chips during implant insertion into the cavity can 
also compromise the osseointegration (Jayaraman M et 
al., 2004).  

Regarding the shape and dimensions  of  the  implant, 
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Table 1. Lekholm and Zarb Classification 
 

Types of bone Description 

type 1 almost entirely comprised of homogenous compact bone 

type 2 thick layer of compact bone surrounding a core of dense trabecular bone 

type 3 thin layer of cortical bone surrounding a core of dense trabecular bone 

type 4 Thin layer of cortical bone surrounding a core of low-density trabecular 
bone coupled with the surgeon’s tactile perception. 

 

 
 
the factors that affect mechanical interlocking are 
associated to the implant shape, surface irregularities 
and roughness, holes and grooves, and type and number 
of screw threads. In case use short implants in the 
posterior in function the number of the short implants 
should be considered. Rossi et al. evaluated 
prospectively the clinical and radiographic outcomes of 
40 implants (SLActive, Straumann) with a length of 6mm 
and moderately rough surface supporting single crowns 
in the posterior regions. The implants were loaded after 6 
weeks of healing. Implant survival rate, marginal bone 
loss, and resonance frequency analysis (RFA) were 
evaluated at different intervals. The clinical crown/implant 
ratio was also calculated. They obtained a survival rate of 
95% before loading. No further technical or biological 
complications were encountered during the 2-year follow 
up. The mean marginal bone loss before loading was 
0.34 to 0.38 mm. After loading, the mean marginal bone 
loss was 0.23 to 0.33 and 0.21 to 0.39mm at the 1-year 
and 2-year follow ups. They reported that clinical 
crown/implant ratio increased with time from 1.5 at the 
delivery of the prosthesis to 1.8 after 2 years of loading 
(Rossi F et al., 2010). 

The surgical technique and the loading conditions 
influence the stability of the implants and the 
maintenance of osseointegration. Dental implants are 
primarily stability in bone by mechanical interlocking. For 
axial loading is transmitted to the bone according to the 
threads. Excessive trauma during surgery may affect the 
bone-to-implant interface, decreasing the 
osseointegration (Ercoli C et al., 2004).  The primary 
bone repair is contact healing of the receptor bed which 
plays a fundamental role in osteointegration (Albrektsson 
T et al., 1981). To preserve tissue viability at implant 
placement, it is necessary to prepare the surgical bed 
adequately (Benington IC et al., 2002; Yacker MJ et al., 
1996). The quality and quantity of the bone: The local risk 
factors were considered as density, and implant stability. 
 
 
Classification of type of bone 
 
The cortical lamellar bone may heal with little interim 
woven bone formation, ensuring excellent bone strength 
while healing to the implant. D1 bone has fewer blood 

vessels than the other three types, and therefore it is 
more dependent on the periosteium for its nutrition.   

The quality and quantity of the bone: The local risk 
factors were considered as interdental space, infected 
sites, and soft tissue thickness, width of keratinized soft 
tissue, bone density, and implant stability. 
 
 
Healing bone during implant placement 
 
Osseointegration determine as a histological perform 
structural and functional direct contact between bone and 
bone marrow with Ti-based implants without fibrous 
tissue. The osteotomy procedure will heal with 
intramembranous ossification without cartilage tissue 
formation. Osseointegration of titanium implant surfaces 
is dependent upon both physical and chemical properties 
(Ribeiro-Rotta RF et al., 2011). The thickness of crestal 
bone and the surface of a load-carrying implant, is critical 
for implant stability, and is considered a prerequisite for 
implant loading and long-term clinical success of 
endosseous dental implants (Miyamoto I et al., 2005).  

Bone remodelling is a complex process regulated by 
hormones and growth factors. Healthy bone is a dynamic 
tissue, continually resorping bone and replacing it with 
new bone in discrete areas know as basic multicellular 
units, also called bone metabolic units (BMU). The 
activation of osteoclasts, resorption of old bone, 
recruitment of osteoblasts, formation of new bone matrix, 
and mineralisation. On the cancellous surfaces, a BMU 
does not just dissolve a pit on the surface, but it spreads 
across the surface leaving behind an area filled with new 
bone. In the cortex the osteoclasts form a cutting edge 
and bore through the solid bone, and osteoblasts follow, 
filling in the tunnels and leaving behind a small vascular 
channel. 
 
 
Healing soft- tissue during implant placement 
 
After 1 day probing separate of the periimplant mucosal 
tissue found the epithelial attachment of approximately 
0.5 mm in the apico-coronal. The length of the epithelial 
adaptation showed a tendency to increase over time was 
completed  at  day  5  (day 2: 1.15  mm, day  3: 1.52 mm,  
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day 5: 1.92 mm). The mean length of epithelial 
attachment shows 1.69 mm (Etter TH et al., 2002). 
1. Quality (keratinise tissue) 

That important for cleaning should be at least 1-1.5 
mm. for long term stability. 
2. Qualtity (thick or thin biotype) 

The thickness to protect bone resorption should be 
1.8-3.9 mm (Palacci P et al., 2008). In thin biotype in 
case 0.2-0.8 mm, the soft thickness around implant 
should be considered in thin (tissue thickness less than 2 
mm) (Albrektsson T et al., 1981). To avoid complex 
surgical procedures in posterior regions, short implants 
have been predictable documented (Friberg B et al., 
2000). The wide in diameter is another choice to achieve 
the success (Langer B et al., 1993). And the clinical 
practice short implant today is screw-type with micro-
rough surface. 
 
 
DISCUSSION 
 
There are more failures in the highly bone density and it  
may be related to overheating when combine with 
CAD/CAM surgical guide (Kennedy KS et al., 2013). Also 
may be concern with the thickness of the cortical bone 
that will have less of blood supply. For the short implant, 
it is difficult to get primary stability in poor quality bone. In 
dense bone external or internal irrigation by cool saline 
with intermittent pressure on the drills, every 3 to 5 
seconds, new drills, and an incremental drill sequence 
can promote osteointegration (Misch CE et al., 1999). 
The reduction of heat generation at the implant site by 
using rotary instruments at 2500 rpm may decrease 
osseous damage (Misch CE et al., 1999) Autogenous 
bone can be used in block form or particulate. There has 
been interest in reducing the healing time after surgery 
and loading the implants with oral forces safely. In order 
to shorten the healing time, the strategy is to alter the 
biocompatibility of titanium implant surfaces, modify the 
surgical techniques and change the implant designs. 
 
 
CONCLUSIONS 
 
The success rate of short implants varies from 80% to 
96% up to surface characteristics, surgical technique, 
abutment connection, Prosthodontics design, force 
distribution. Placing short dental implants 8mm or less 
without bone augmentation may be possible and less 
complications but need surgical experienced to achieve 
the primary stability. However, long-term data on survival 
and performance of short dental implants is required. 
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