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ABSTRACT

Short dental implants have been successfully used to support single and multiple fixed reconstructions in atrophic jaws, despite
an increased crown-to-implant ratio. The use of short dental implants allows the treatment of patients for whom complex
surgical techniques cannot be performed for medical, anatomical, or financial reasons. Furthermore, the use of short dental
implants in clinical practice reduces morbidity, cost, and treatment time and reduces the need for complex surgery. The aim of
this review is to evaluate the survival rates of short and extra-short dental implants and to discuss the impact of an increased

crown-to-implant ratio on biologic and technical complications.
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INTRODUCTION

In dental implant treatment, excessively resorbed
alveolar bone causes a serious problem during both the
surgical and prosthetic phases.»? Over the years, many
surgical techniques have been developed to increase bone
volume and enable implant placement. These techniques
are essential for positioning long dental implants, achieving
balanced load distribution, and improving the crown/
implant ratio. Techniques such as maxillary sinus elevation,
guided bone regeneration, distraction osteogenesis, and
inferior alveolar nerve lateralization have been developed
to place long dental implants in excessively resorbed
alveolar bone. However, these complex surgical techniques
are associated with complications such as intraoperative
bleeding, perforation of the Schneiderian membrane or nerve
damage, temporarily or permanently altered postoperative
mandibular sensation, exposure of the graft or membranes,
infections, and increased bone loss around the implant.? In
addition to these complications, increased treatment time
and cost, and the fact that advanced surgical techniques
are not suitable for some patients for medical or anatomical
reasons, alternative treatments are needed. In this context,
the use of short dental implants should be considered as
an alternative to complex surgeries. Short dental implants
allow cheaper and faster treatment with a reduced morbidity
rate as well as ease of application.* However, survival rates
and indications are still controversial. Unfavorable crown/
implant ratio, inadequate primary implant stability, and
bone-implant contact have been described as reasons for the
failure of short dental implants. The aim of this review is to
evaluate the survival rates of short and extra-short dental
implants and to discuss the impact of an increased crown-
to-implant ratio on biologic and technical complications.

DISCUSSION

The length threshold defining a short dental implant is still
a matter of debate in the scientific literature.” Some researchers
consider this value to be <10 mm, while others define extra-
short dental implants as <8 mm or even <6 mm.*’” Taschieri
et al. (2018) compared the clinical and radiographic outcomes
of 27 patients with short dental implants (6.5-8.5 mm) placed
without any additional bone augmentation procedure in the
posterior maxilla and 25 patients with standard implants
(= 10 mm) placed in combination with lateral maxillary
sinus floor elevation.® After a 72-month follow-up period, no
significant differences were observed between the groups in
terms of implant failure or changes in marginal bone level.
In particular, the short dental implant group was reported to
have less postoperative pain, inflammation, and other adverse
postoperative effects, as well as faster healing compared to the
other group.

In a retrospective study evaluating the performance of short
dental implants (<8 mm) based on different factors, including
crown/implant ratio and prosthetic design (e.g., splinted vs.
nonsplinted restorations), a total of 180 short dental implants
placed in 130 patients were evaluated after 3-7 (mean=4.2)
years of follow-up. It was reported that four implants in four
different patients failed due to severe peri-implantitis, resulting
in an overall cumulative survival rate of 97.8% at the implant
level. Furthermore, the mean marginal bone loss was 0.90+0.78
mm. Most sites (70%) were shown to have a crown/implant
ratio>1 (mean=1.16+0.36). Correlation analyses revealed that
sites with a crown/implant ratio <1 exhibited greater marginal
bone loss (1.14+0.75 mm) compared to sites with ratios of 1-1.99
and >2 (0.81+0.77 mm and 0.45+0.47 mm, respectively). It was
also observed that peri-implant bone loss and complication
rates were not statistically different between splinted and non-
splinted prostheses.’
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Another retrospective study evaluated the performance
of short dental implants (<8 mm) in posterior maxillary and
mandibular partially edentulous regions. Data were obtained
from the medical records of 148 patients treated with a
total of 225 short dental implants between 2005 and 2014,
following an observation period of up to 14 years in clinical
function, and outcomes such as implant stability, marginal
bone loss, and success/survival rates were evaluated. The
results of this comprehensive retrospective study revealed
an overall success and retention rate of 93.33% and 97.78%,
respectively. Cumulative 5- and 10-year survival rates were
99.05% and 96.72%, respectively; mean marginal bone loss
was 0.43 mm."

A 2014 Cochrane systematic review and meta-analysis
presented four clinical trials evaluating short dental implants
(5 to 8.5 mm in length) as an alternative to maxillary sinus
floor elevation in areas with residual bone height between
4-mm and 9-mm." One year after loading, there was
insufficient evidence to indicate differences between the
two procedures in terms of prosthesis (OR=0.37) or implant
failure (OR=0.44). However, a higher risk of complications
(e.g., infection, bleeding, nerve injury, etc.) has been reported
at sites where maxillary sinus floor elevation surgery was
performed (OR=4.77).

As part of the 2015 European Association for
Osseointegration (EAO) consensus conference, a systematic
review was conducted on the performance of short dental
implants (<8 mm) compared to conventional implant
placement with maxillary sinus floor elevation."” The results
of a total of 8 randomized controlled trials published between
1990 and 2014 showed that short dental implants achieved
survival rates comparable to standard-length implants
placed in combination with maxillary sinus floor elevation
(98.0%-99.2% for short dental implants and 99.5%-99.0%
for standard-length implants). However, the incidence of
complications (Schneiderian membrane perforation) was
reported to be three times higher with maxillary sinus floor
elevation, resulting in increased morbidity, prolonged healing
times, and increased financial expenditure.

In a systematic review of 10 randomized controlled
clinical trials comparing long (>6 mm) and short (<6 mm)
dental implants placed in posterior edentulous sites, data
from 637 short dental implants and 653 standard-length
implants placed in 775 patients were evaluated. In terms
of retention rate, short dental implants were found to be
associated with higher variability and lower predictability
compared to long dental implants after function periods of
1-5 years. However, the mean reported retention rate was
96% (range: 86.7%-100%) for short dental implants and 98%
(range: 95%-100%) for longer dental implants."?

Regarding extra-short dental implants (<6 mm), a
systematic review and meta-analysis of a total of 24 clinical
trials, including 657 dental implants with a maximum
follow-up of 5 years, reported that single crowns supported
with extra-short dental implants exhibited a similar risk
of failure to those supported with conventional dental
implants, regardless of the history of maxillary sinus floor
elevation, with a cumulative failure rate of >!*%. It was also
noted that biologic complications were more frequent than
biomechanical/prosthetic complications.'

Only a few descriptive studies have evaluated the effect
of the crown/implant ratio on peri-implant bone loss15-19,
implant survival rate.’®'®2° or the occurrence of biological and
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technical complications.”® Among this group of publications,
three studies.>®?° included only single-tooth implant-
supported restorations, thus avoiding the bias of better occlusal
force distribution in studies'*'»** that included mainly splinted
implant restorations. Three studies showed that marginal bone
loss was not related to the crown/implant ratio,”'®! while two
studies showed that implant restorations with higher crown/
implant ratios exhibited statistically lower marginal bone loss
compared to implant restorations with lower crown/implant
ratios.'®!” According to Blanes et al.'%, this may be explained by
the stimulating nature of bone stress.

Similar survival rates have been reported for implant
restorations with high and low crown/implant ratios.'®!®>°
Furthermore, the crown/implant ratio was found to have no
statistically significant effect on the occurrence of biologic
and technical complications.” These results are in agreement
with the results of another systematic review that evaluated
the effect of the crown-to-implant ratio on the survival and
complication risk of implant-supported reconstructions.?
It should be noted that most implant-supported restorations
have crown-to-implant ratios between 1.0 and 2.0, with little
data available for crown-to-implant ratios>2.0. Therefore, the
effect of crown-to-implant ratios>2.0 on marginal bone loss
should be investigated in more studies.

CONCLUSION

Short dental implants can be successfully used to support
single and multiple reconstruction of the atrophic jaw, even
with increasing crown-to-implant ratios. The use of short
dental implants allows the treatment of patients for whom
complex surgical techniques are not feasible for medical,
anatomical, and financial reasons. For such patients, the
decision may be whether to undergo a short dental implant-
supported fixed reconstruction, a removable prosthesis, or a
long-fixed reconstruction. Moreover, the use of short dental
implants in clinical practice reduces the need for complex
surgery and, therefore, morbidity, cost, and treatment time.
However, longer observation periods of up to 10 years (for
both case series and randomized controlled trials) are needed.
Additional studies should also investigate the crown/implant
effect of a>2.0 ratio and the possibility of using extra-short
dental implants.
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