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Comparative Clinical Study Using
Short and Conventional Implants
in Bilateral Jaw Posteriors

Carlos Henrique Sardenberg Pereira’™, Anna Carolina Britto de Macedo
Sardenberg Pereira?®, Carlos Eduardo Francischone®

The aim of this study was to clinically and radiographically compare extra short and
standardsimplants. Forty-two implants were installed in 10 selected patients. They received
prosthetic loading only after the conventional waiting time for osseointegration and the
prostheses were made ferulized. Radiographic shots were performed to evaluate vertical
and horizontal bone losses at times T1 (prosthetic installation), T2 (6 months follow-up) and
T3 (12 months follow-up). Biological parameters such as bone level around the implants
(CBL) were evaluated, CBL alteration (CBLC), total crown length (TCL) and implant/crown
ratio (ICR) were digitally calculated. All implants included in the study were submitted to
the analysis of the implant stability quotient (ISQ) at the time of implant installation (T0)
and at 12 months of prosthetic function (T3). Data were statistically tested. The ICR was
higher in the test group than in the control group (p<0.0001). The CBL measurements
at the beginning of the study were 0.21+0.19 mm and 0.32+0.38 mm and at 12 months
0.65+0.24 mm and 0.87+0.34 mm, respectively in the test and control groups. CBLCs and
CBL were similar at all times (p>0.05). No correlation was found between CBLC and ICR
parameters, as well as between ISQ and implant length. We may conclude that standards
and extra short implants can provide similar clinical results in prosthetic rehabilitation
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of the atrophic jaw over 12 months of follow-up.

Introduction

One or more absences in the posterior mandible is a
common defect found in clinical practice. The posterior
regions of the jaws offer anatomical limitations that
hinder or even prevent the rehabilitation treatment with
conventional dental implants due to the lack of sufficient
bone height for their placement. These limitations arise
mainly from the positioning of the mandibular canal,
mental foramen and maxillary sinus.

To provide height and width of bone tissue,
reconstructive surgical techniques or preparatory surgeries
were developed. The techniques of bone grafting, maxillary
sinus lifting, osteogenic distraction and deviation of the
mandibular canal are the best known. In general, these
techniquesincrease the final cost of treatment, prolong the
total time for rehabilitation, represent at least one more
surgical stage, increasing patient morbidity. A systematic
review showed that complications of inferior alveolar
nerve reposition technique for simultaneous implant-
based rehabilitation reached permanent damage in 3.4%
and 22.1% of transitory damage and the failure rate of
the implant was 11% in 3 years (1). In addition, the use of
bone grafts often leads to a large amount of resorption,
thus favoring the increased failure rate in dental implant
treatment (2). Recently, placement of short and extra short
implants is considered an alternative treatment to avoid

implants, implant prosthesis.

complex surgical procedures.

Authors describe that 4 to 6 mm length implants are
defined as extra shortimplants, 6 to 8 mm length implants
are defined as short implants and higher of 8 mm length
implants are defined as standard implants (3,4). With
advances in surface treatment technology and structural
changes in the surface of dental implants, short and
extra short implants have achieved a high success rate
in recent studies. The survival rate of single crowns over
implantation in the posterior region showed nosignificant
differences between the group of extra shortimplants and
the group of standard implants. Some randomized clinical
trialsdo not report a significant difference between extra
short implants and standard implants (>8 mm) in the
posterior region of the jaw (3,4). A retrospective study
reported that the 5-year survival rate for extra short
implants was 98.7% and the 10-year survival rate was
98.3%, which indicated that extra short implants had a
reliable long-term effect (4).

Extra short implants may provide optimal solutions
in prosthetic treatment of jaws with significant bone
loss. Therefore, the aim of this study was to demonstrate
the results of platform switching and external prosthetic
platform implants with a length of 5.5 mm in the posterior
region of the jaw and to compare the short-term results
with 8.5 mm length implants.
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Material and Methods
Patient Selection

We included 10 non-smoking systemically healthy
patients (age range: 38-70 years; 4 men, 6 women) with
the main complaint of impaired masticatory function. The
inclusion criteria were as follows: no systemic disease,
over 21 years of age, absence of at least two teeth in the
posterior region of the bilateral mandible with residual
bone height in the mandible of at least 6 mm wide and
10 mm in length and soft tissue thickness 22 mm, natural
teeth or fixed partial prosthesis in the opposing mandibles
of the edentulous area and with disposition for placement
of dental implants. The exclusion criteria were: being a
smoker, using medication that may interfere with bone
metabolism or healing, severe systemic diseases, local
conditions that may compromise treatment success (ex:
uncontrolled periodontal disease) and non-collaborating
patients.

All treatment options, including removable or fixed
partial dentures, along with their advantages and
disadvantages, were clearly explained to all patients. The
study protocol was in full compliance with ethical principles,
including the World Medical Association's Declaration of
Helsinki, revised in 2008, and was approved by the Ethics
Committee of the Faculdade S3o Leopoldo Mandic (No:
2.813.590). All patients signed an informed consent form
prior to enrolling in the study.

The treatment protocol was performed so that all 10
patients received at least 2 adjacent extra short 4.1 mm x
5.5 mm (Kort HEX, Dérig, Barueri, SP, Brazil) implantsin one
hemi-arch and the other received at least 2 long adjacent
implants 4.1 mm x 8.5 mm (Biodent HEX, Dérig, Barueri,
SP, Brazi) at the posterior mandible edge, being drawn at
the time of surgery which side would receive the extra

A

Figure 1. A) extra short implant 4.1 mm x 5.5 mm (Kort HEX, Dérig,
Barueri, SP, Brazil); B): standard implant 4.1 mm x 8.5 mm (Biodent
HEX, Dérig, Barueri, SP, Brazil).
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short implants and which side would receive the standard
implants (Fig. 1).

Surgical and Prosthetic Procedures

Implant surgery was performed using the standard
protocol of the Dérig implant system (Barueri, SP, Brazil).
The surgical site was locally anesthetized with 2% lidocaine
including 1:100 000 epinephrine. A mid-crestal incision
was prepared along the edentulous ridge using 15¢ blades
(Swann-Morton Ltd., Sheffield, UK). A full thickness flap
was then raised to expose the alveolar bone and a surgical
stent was used to mark the osteotomy area. The surgical
steps were in line with the manufacturer'sinstructions. The
implants were placed submucosally with the platform at
bone level. After the cover plug was placed into the well
of the implants, primary wound closure was achieved using
a non-absorbable suture material. After a healing period
of 12 weeks, the second stage surgery was performed and
a healing abutment was placed.

Two weeks after second stage surgery, an implant
level impression was made to fabricate the crown over
the implants. Prosthetic rehabilitation was performed
with metal-ceramic crowns, made on the implants using
calcinable cylinders always joined with the adjacent
implants (Fig. 2). The placement of the definitive prosthesis
took place two weeks after casting with a torque of 32
Ncm of screwed splinted metal-ceramic crowns, the same
protocol was used for both extra short and standard
implants in all patients.

Patients were re-evaluated every 6 months after the
placement of prostheses on implants and periodontal
parameters, including probing depth (PD) and clinical
insertion level (CAL) (only of natural teeth), visible plaque
index (FMPS) and gingival bleeding index (FMBS) were

Figure 2. Showing calcinable cylinder used for making implant
prostheses.
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measured and dental, periodontal, prosthetic and implant
health were evaluated clinically, radiographically and with
the aid of Ostell.

All surgical and prosthetic procedures and the
measurement of the studied parameters were performed
by the same operator.

Radiographic Evaluation

Radiographic measurements were taken immediately
after the final prosthetic stage (T1) and at the reassessment
periods of 6 (T2) and 12 months (T3) after implant
prostheses were installed to assess the dimensional bone
changes around the implants. Changesin bone level around
the implants were measured on standardized periapical
radiographs. To standardize the radiographs, a phosphor
plate (Sorodex, Helsinki, Finland) was used with a phosphor
plate holder (Endo-Bite, Kerr, Orange, CA, USA) and all
radiographs were obtained by the same examiner using the
long-cone parallelism technique with standard exposure
times (60 kV, 7 mA, 0.125s). The radiographs were stored as
digital images and, in each image, the implant length (IL),
implant diameter (ID), implant-prosthesis interface (IPl),
relative crown length (RCL) and the first bone-implant
contact point (fBIC) were evaluated (Fig. 3). Images were
exported to a java-based image analysis program (Image)J
for Windows, National Institutes of Health, Bethesda, MD),
the length and diameter of each implant were used for
calibration and transformation of pixels into millimeter
units. The reproducibility of the measurements was
validated as previously described by another author (5) and
considered as “"very good” due to the strength of agreement
between consecutive measurements (Cohen's Kappa 0.92).
All measurements were performed by the same examiner.

The reference points for bone level measurements

around the implants (CBL) were the IPI level and the fBIC,
both in the mesial and distal aspects. After recording
measurements independently on both sides, CBL change
(CBLC) was calculated by subtracting consecutive follow-
up measurements (ie, CBL at T2 - CBL at T1 = CBLC at 6
months). The total crown length (TCL) was calculated as 1
mm longer (porcelain space) than the RCL, and the implant/
crown ratio (ICR) was calculated as IL/TCL.

Evaluation with Ostell:

All implants included in the study will be submitted
to the analysis of the implant stability quotient (1SQ),
through the resonance frequency with the Osstell
Mentor device (Integration Diagnostics AB, Goteborg,
Sweden). Measurements were performed at the time of
implant installation (TO) and at 12 months of prosthetic
function (T3).

Statistical Analysis:

A statistical program (GraphPad Prism version 8.0.0 for
Mac 0S X, GraphPad Software, La Jolla, CA) was used for
statistical analysis and graph preparation. The implant was
selected as the unit of statistical analysis. The distribution
of variables was validated by the D'Agostino-Pearson
normality test. Intergroup differences in patient age,
implant diameter and length, CBL, CBLC, TCL, TCL/IL were
assessed using the unpaired t-test. Intragroup differences
in CBL and ISQ were evaluated using the one-way ANOVA
test of repeated measurements and the Holm-Sidak multiple
comparison test, with individual variations calculated for
each comparison. The gender and number of implants in
the molar and premolar region were compared by the chi-
square test. Correlations between changesin IL, ID, TCL, ICR
and CBL were evaluated by Pearson's correlation test. All

Figure 3. ID: implant diameter, IL: implant length, Al: apex implant, IPI: implant prosthesis interface, RCL: relative crown length, fBIC: first
bone-to-implant contact
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statistical tests were performed at the significance level
a=0.05. The 12 month data are included in the statistical
analyzes.

Results

A total of 42 implants were installed, 21 implants in
the test group (Extra Short Implant) and 21 implants in
the control group (Standard Implant) were followed for
12 months and no biological complications were observed
during this period. The implants were positioned in molar or
pre-molar region on posterior mandible were nine patients
received 2 implants in each side and one patient received
3 implants in each side. The metalloceramic crowns of
two patients in the test group had their screws loosened
and were properly retightened. The average measures of
pocket depth and clinical insertion level were <2 mm and
the visible plaque and bleeding on probing were 15% at
all times of the evaluation.

Demographic parameters, implant specifications
and site characteristics are shown in Table 1. Patient
characteristics and implant location were similar in the
studied groups (p>0.005). TCL and ICR were significantly
higher in the test group compared to the control group
(p<0.0001).

At the beginning of the study, the CBL for the test and
control groups was 0.21+0.19 mm and 0.32+0.38 mm, at
6 months it was 0.62+0.26 mm and 0.88+0.42 mm and at

Table 1. Demographic variables, implant specifications and site
characteristics at T1

Parameters Test group n = 21 Control Group n = 21
Age 52.77 + 7.15 52.77 + 7.15
Man\Woman (n) 4\6 4\6
Premolar\Molar (n) 9\12 10\11

CBL (mm) 0.21+ 0.19 0.32+ 0.38

TCL (mm) 13.41+ 1.4 12.93+ 1.96
ICR 2.77+0.48* 1.52+ 0.28

*Significant difference compared to control group (p<0.0001). CBL:
crestal bone level, TCL: total crown length, ICR: implant/crown ratio.
All data are presented as average + standard deviation (SD).

Table 2. Evaluation of crestal bone level (CBL) in mm according to
the studied groups (averages + SD)
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12 months 0.65+0.24 mm and 0.87+0.34 mm, respectively.
CBLsat T1 and T2 were similar in the studied groups, but at
12 months was significantly higher in the control group (
p=0.04). No statistically significant difference was detected
in CBL values in the intragroup comparisons between the
evaluated moments (p>0.05) (Table 2).

CBLCsbetween T1-T2 were 0.41+0.27 mm and 0.56+0.23
mm in the test and control group and between T1-T3 with
0.44+0.17 mm and 0.59+0.24 mm, respectively, there were
no statistically significant differences between groups
(p>0.05). Similarly, CBLCs between T2-T3 were 0.03+0.16
mm and -0.01+0.19 mm for the test and control groups,
respectively, with no statistically significant difference
between the groups (p>0.05). Intragroup CBLCs between
T1-T2, T1-T3 and T2-T3 were not statistically significant
(p>0.05) (Table 3).

On the day of implant installation, the 1SQ for the test
and control groups was 72.87+4.33 and 69.24+4.09 and
at 12 months 74.60+3.33 and 72.44+2, 34, respectively.
No statistically significant difference was detected in ISQ
valuesin the intragroup comparisons between the evaluated
moments (p>0.05) (Table 4).

Discussion

This study compares and tracks extra short implants of
external hexagon connection with standard length implants
in both hemi-arch for 12 months. All 5.5 mm implants were
restored with ferulized (united) total crowns, as described
in the previous studies (6,7). Rehabilitation of the atrophic
mandible using 4-mm-long implants had already been
reported previously (8,9), and also, unlike previous studies
that compared extra short and standard implants (9-12),
the present study is the first report of 5.5-mm-long bone
implants compared with standard implants installed each
on one side of the same arch using external hexagon
connection implants.

All patients followed the study protocol and, during
the entire observation period, there was no withdrawal
or loss of any implant, which resulted in 100% survival
in both groups. This result is compatible with randomized
clinical trials and controlled clinical trials, which report
success rates of 97 to 100% with follow-up periods of 8
to 36 months (9-13).

Table 3. Evaluation of crestal bone level (CBL) variation in mm
according to the studied groups (averages + SD) in the described periods

CBL Test group n = 21  Control Group n = 21 CBLC Test group n = 21  Control Group n = 21
T1 0.21+ 0.19 0.32+ 0.38 T1-T2 0.41+ 0.27 0.56+ 0.23
T2 (6 months) 0.62+ 0.26 0.88+ 0.42 T1-T3 0.44+ 0.17 0.59+ 0.24
T3 (12 months) 0.65+ 0.24 0.87+0.34 T2-T3 0.03+ 0.16 -0.01+ 0.19
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All implants in the present study were placed on
native bone. If we evaluate the results of this study in
conjunction with previous studies (10,11), the present
findings suggest that placement of an extra short implant
may be appropriate when the residual bone height is less
than 8 mm and eliminates the need for procedures of
maxillary sinus elevation, lower alveolar nerve lateralization
and extensive bone regeneration.

Throughout the study, the CBLC values and diameter
of the implants used were similar in the studied groups,
although the RCl wassignificantly different. In addition, CBL
valuesat 12 monthsin the control group were significantly
higher. The present results are in line with those reported
in the recent review by Quaranta et al. (12) who proposed
that the crown/implant ratio did not affectimplant survival
rates or CBLC. These findings may suggest that implant
length, implant diameter, and crown/implant ratio may not
directly affect survival rate and CBLC during the one-year
follow-up period. In addition, it should be noted that the
diameter of all implants was 4.1 mm and all of them were
placed in the posterior region of the mandible and were
restored as screw-retained joined prostheses, therefore,
the results of the present study probably differ from those
with unitary rehabilitated extra short implants.

Goiato et al. (14) compared six different designs of extra
shortimplantsand demonstrated that the stress distribution
variesaccording to the implantshape and the screw design.
In addition, the surface area of implants of similar length
and diameter may differ significantly in their design (15).
The extra short implants used in the present study have
cylindrical body, which increase the total surface area and
may also strengthen the implant against occlusal forces.
Therefore, it can be speculated that the results may differ
between extra short implants with different shapes and
screw designs.

In a recent meta-analysis, it was concluded that
implants placed at sites with thick soft tissue (>2 mm)
have a lower CBL (16), as such, it was proposed that soft
tissue thickness may affect bone loss around the dental
implants and that 2 mm is the ideal minimum soft tissue
thickness. All implants in the present study were placed
at the alveolar crest level and all were at least 2 mm thick
soft tissue at the baseline. Therefore, soft tissue thickness
>2 mm may have reduced CBL around implants, resulting

Table 4. ISQ evaluation with Ostell according to the groups studied
(average + SD)

1SQ Test group n = 21  Control Group n = 21
TO (0 months) 72.87+ 4.33 69.24+ 4.09
T3 (12 months) 74.60+ 3.33 72.44+ 2.34
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in a minimum of CBLC for external hexagon connection
implants. Some authors believe that a sufficient band of
keratinized mucosa is necessary, or at least beneficial, for
the stability and function of loaded implants, the prevention
of recession, and the maintenance of oral hygiene (17-19).

The lack of correlation between CBLC and prosthetic
or implant-related parameters during the evaluation time
may suggest that TCL and ICR in extra short and standard
implants similarly affect CBLC around implants and these
parameters are clinically irrelevant.

We found few studies in the literature using implants
of lengths less than 6mm. In studies favoring the use of
extra short implants smaller than 6 mm, the presence of
a characteristic common to almost all the studied systems
was noticed, the cone morse implant / abutment connection
(20,21). These connections would have a fundamental role
to reduce the incidence of mechanical complications since
in treatments with short and extra short implants the
ICR is unfavorable (22). However, our work showed that
even extra short external connection implants can behave
satisfactorily when rehabilitated using a swiching platform.

Regarding the 1SQ analysis, the present study did not
present statistically significant difference in the evaluated
periods, therefore, we found no relationship between ISQ
values and implant length. Perhaps, consecutive repetitive
measurements over a longer period would better assess
implant stability in relation to its length (23).

In conclusion, current findings suggest that 5.5 mm-
long bone level implants can be useful in the rehabilitation
of the atrophic maxilla/mandible when restored with joined
crowns. These implants appear to provide results similar to
those obtained with standards implants during the first year
after loading. Larger-scale studies with longer follow-up
periods are needed to better assess survival and success
rates of these very short atrophic mandible implants.

Resumo

0 objetivo deste estudo foi comparar clinica e radiograficamente implantes
extra curtos e padrdes. Quarenta e dois implantes foram instalados em
10 pacientes selecionados. Eles receberam carga protética somente apos
o tempo de espera convencional para a osseointegracdo e as proteses
foram feitas ferulizadas. As imagens radiograficas foram realizadas
para avaliar as perdas oOsseas verticais e horizontais nos tempos T1
(instalagéo protética), T2 (6 meses de acompanhamento) e T3 (12 meses
de acompanhamento). Pardmetros bioldgicos como nivel dsseo ao redor
dos implantes (CBL) foram avaliados, alteragdo CBL (CBLC), comprimento
total da coroa (TCL) e relagdo implante / coroa (ICR) foram calculados
digitalmente. Todos os implantes incluidos no estudo foram submetidos
a analise do quociente de estabilidade do implante (ISQ) no momento da
instalacdo do implante (T0) e aos 12 meses de funcéo protética (T3). Os
dados foram testados estatisticamente. A ICR foi maior no grupo teste
do que no grupo controle (p<0,0001). As medidas de CBL no inicio do
estudo foramde 0,21+0,179 mm e 0,32+0,38 mm e em 12 meses 0,65+0,24
mm e 0,87+0,34 mm, respectivamente nos grupos teste e controle. CBLCs
e CBL foram semelhantes em todos os momentos (p>0,05). Ndo foi
encontrada correlacdo entre os parametros CBLC e ICR, bem como entre



0 1SQ e o comprimento do implante. Podemos concluir que padrdes e
implantes extra curtos podem fornecer resultados clinicos semelhantes
na reabilitacdo protética da mandibula atréfica ao longo de 12 meses
de acompanhamento.
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