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Immediate loading over lower prosthesis in edentulous mandibles:
comparison between two types of prosthetic connection

Carga imediata sobre protocolos inferiores: comparagdo entre dois tipos de conexdes protéticas
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ABSTRACT

Objective
This study evaluated two implant-abutment connection systems under immediate loading of lower prosthesis in edentulous mandibles.

Methods

Seventy-two implants placed in 18 patients were analyzed. The parameters evaluated included probing depth, stability of implants and
perimplant bone loss, which were measured immediately when installing the prosthesis and after 3 and 6 months. All data underwent
statistical analysis (T-Test and ANOVA, 5% significance level).

Results

Implants with Morse cone connections showed smaller, statistically significant probing depth values for all periods (0.68/1.19/1.31), when
compared to the external hexagon connections (1.08/1.52/1.64). A statistically significant difference was observed between baseline, 3 months
(p<0.01 for Morse cone, p<0.001 for external hexagon) and 6 months (p<0.001 for both connections). When periods were considered there
was a statistically significant difference in Implant Stability Quotient ISQ values between baseline and 6 months for both prosthetic connections.

Conclusion
Immediate loading of the lower prosthesis is a viable option for the treatment of edentulous mandibles and that the external hexagon
or Morse cone connections do not interfere with the success of the implants in a short-term evaluation.

Indexing terms: Dental implantation. Dental prosthesis. Jaw edentulous.

RESUMO

Objetivo
Avaliar dois sistemas de conexdes protéticas sobre carga imediata em proteses tipo protocolo em mandibulas edéntulas.

Métodos

Setenta e dois implantes instalados em 18 pacientes foram analisados. Os parametros avaliados incluiram: profundidade de sondagem,
estabilidade dos implantes e perda 6ssea periimplantar, os quais foram mensurados imediatamente ap6s a instalacdo das préteses e depois
de 3 e 6 meses pds-operatérios. Todos os dados foram submetidos a andlise estatistica (Teste T e ANOVA, ao nivel de 5% de significancia).

Resultados

Implantes com conexao cone Morse mostraram profundidade de sondagem estatisticamente menor em todos os periodos (0,68/1,19/1,31),
quando comparado com a conexdo hexagono externo (1,08/1,52/1,64). Diferenca estatisticamente significante foi observada entre o pré-
operatério imediato, 3 meses (p<0,01 para cone Morse; p<0,001 para hexadgono externo) e 6 meses (p<0,001 para ambas as conexoes).
Quando os periodos foram considerados houve uma diferenca estatisticamente significante no quociente de estabilidade do implante (ISQ)
entre o pré-operatoério imediata e de 6 meses para ambas as conexdes protéticas.

Conclusédo
A carga imediata sobre protocolos inferiores é uma opcao vidvel para o tratamento de mandibulas edéntulas e a conexdo hexagono externo
ou cone Morse nao interferiram no sucesso dos implantes em um periodo curto de avaliacao.

Termos de indexagdo: Implantacao dentaria. Protese dentaria. Arcada edéntula.

INTRODUCTION with the maintenance of the perimplant bone tissue, such
as: surgical trauma, load conditions, degree of precision

Dental implants have been widely used due to and adjustment between components, resistance and

their high success rates. However, several factors interfere  stability of the implant/abutment interface when subjected
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to loads'>. In regard to the load conditions, it is necessary a
period of 5-6 months for osseointegration of the implants
in the maxilla and 3 months in the mandible. However,
osseointegration with early loading is also a possibility, as
shown in recent studies?*. Initially immediate loading was
mostly recommended for lower prosthesis in edentulous
mandibles. It is presently used in various types of implant-
supported rehabilitation, as long as there is primary stability
of the implants>®. However, the connection type and load
conditions directly affect the success of implant-supported
rehabilitation*’-8.

In this respect, many studies have evaluated
different types of implant/abutment connections and their
effect on the perimplant tissues®'®. The main advantages
of the conventional external hexagon connection are easy
installation of the prosthesis, avoidance of anti-rotational
movements and compatibility among different implant
systems. However, this type of connection shows limited
efficacy when oblique forces are applied, due to its
reduced height, which can cause micro-movements, screw
loosening and even fracture of the connection system?.

In regard to the internal connections, it show
higher flexural strength and better distribution of forces
in relation to external systems, thus being biomechanically
more favorable'®'2. According to Streckbein et al’,
internal connections present smaller microgaps between
the implant and the abutment in relation to the external
connections, which is highly desirable because the higher
the space between implant and abutment, the greater the
risk of biological and mechanical problems, such as failure
by fatigue or perimplantitis. Morse cone connections
present advantages over the previously mentioned
connections by promoting higher sealing and providing
greater stability. That is so because this type of connection
provides close contact at the implant/abutment interface,
providing greater stability>'2. The objective of this study
was to compare the behavior external hexagon and
Morse cone implant/abutment connection systems under
immediate loading on the same biological system.

METHODS

Patients

The experimental protocol was approved by the
Research Ethics Committee with humans (CEP) of the
Araraquara Dental School, Sdo Paulo State University,
UNESP, under protocol number 72/2009.
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Comparison between two types of prosthetic connection

The patients underwent clinical and imaging
examination through panoramic radiographs. The patients
who met the following criteria were selected: a) total
lower edentulism; b) good bone availability of residual
ridge (highest height of 11 mm and thickness greater than
5 mm); c) type | and II'* bone tissue; and d) no systemic
contraindications. Patients who followed the criteria
previously established by Chiapasco et al.'* were excluded
from the study.

Each patient was treated with four implants of
regular diameter (3.75 x 11 mm) for lower protocol-
type rehabilitation with functional immediate loading in
the immediate postoperative period. The implants were
distributed between the mental foramens, so that the two
implants on the left side of each patient had Morse cone
connections, while the two implants on the right side had
external hexagon prosthetic connections, following a split
mouth design (Figure 1).

Figure 1. Dental implants installed between mentuals foramen.

Surgical and prosthetic procedures

All surgical procedures were performed under
local anesthesia by the same surgeon. The implants
were placed following a standardized surgical protocol
and using previously prepared surgical guides. After
installation of the implants, mini-abutments were adapted
over them, and then transferred by molding with open
molders (Figure 2).

Figure 2. Adaptation of mini-piers on implants and molding with open molders.

The analogs were positioned on the transfer
dies and sent to the laboratory phase. Within 72 hours,
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protocol-type hybrid prosthesis made with metal and
acrylic superstructure were installed with the appropriate
occlusal adjustment. All patients received also complete
upper dentures (Figure 3).

protocol installed.

Evaluation

The parameters evaluated included probing
depth, stability of the implants and perimplant bone
loss, which were measured at the baseline (immediately
after installing the prosthesis) and after 3 and 6 months
postoperatively. All examinations were performed by a
previously trained professional.

1. Probing depth: Evaluation of the probing depth
was based on the previous clinical study by Gerber et al.’
(2009), and it was performed with a plastic millimetric
periodontal probe (Colorvue® Hu-Friedy®, Rotterdam,
Belgium) which was positioned perpendicular to the long
axis of the implant on the buccal, lingual and proximal
surfaces, measuring the distance from the gingival margin
to the base of the sulcus™. For each implant, probing
depth (mm) was calculated based on the average of the 4
values obtained'®. For reproducibility and standardization
of probe positions two devices were prepared, one
for the right side and one for the left side, made from
acrylic, which were adapted to the mini-abutments and
contained perforations in the buccal, lingual, mesial and
distal regions.

2. Perimplant bone levels: Each implant received a
periapical radiograph using the parallelism technique with
modified positioners and with the aid of an individualized
bite block made of condensation silicone. The radiographs
were scanned and the images were imported into the
Adobe Photoshop CS-3 software. Brightness and contrast
were standardized based on the values of the histogram of
each image, which provides uniformity in shades of gray,
making it easier to visualize the contours of the anatomical
structures present. The images were opened one by one

310

RGO, Rev Gauch Odontol, Porto Alegre, v.65, n.4, p. 308-314, out./dez., 2017

in the Vixwin Pro 1.2c software (Gendex-Dentsply) and
enlarged on the monitor screen until they occupied the
largest space possible. The tool "shades of gray" was
selected in order to enable the evaluation of the numerical
values of the pixels around the uppermost spirals of the
implants. Analysis of spirals 1-2 was chosen as standard,
in their mesial and distal surfaces, where the numerical
values of the pixels for the bone tissue immediately
next to each spiral were checked and recorded. The tool
"shades of gray" provides the values of each pixel present
in the images, ranging from 0 to 255. Near zero values
are representative of bone loss areas (radiolucent image)
and values close to 255 are radiopaque and represent the
presence of bone tissue. Therefore, values from 0-40 were
considered representative of areas without bone.

3. Stability of the implants: Implant stability
was measured by resonance frequency analysis (RFA)
by magnetic transduction, using Osstell® 1SQ (Osstell
AB, Goteborg, Sweden). For measuring, except for the
baseline, the prosthesis was removed and SmartPeg A3
was adapted to the prosthetic component. The Osstell®
sensor was positioned perpendicular to the long axis of
the implant in the buccolingual and mesiodistal directions.
All measurements were taken in triplicate and an overall
average of both axis was calculated.

The data obtained received T-Test for comparison
between the two groups of prosthetic connections and
analysis of variance (ANOVA) to compare the results of the
periods for each prosthetic connection. The significance
level used in both tests was 5%.

RESULTS

The sample consisted of 18 patients (12 female
and 6 male), totaling 72 implants inserted (36 with
Morse cone and 36 with external hexagon connection).
The average age of patients was 59 years. No implants
were lost and no prosthetic complications were observed
during the study.

Probing depth

A total of 876 measurements of probing depth
were obtained, 292 for each evaluation period. In general,
there was an increase in probing depth values for the two
prosthetic connections according to the period, and the
implants with Morse cone connections had statistically
significant lower values of probing depth for all periods
(0.68/1.19/1.31) when compared to implants with external



hexagon connections (1.08/1.52/1.64) (Table 1).

As for the analysis comparing the periods for
the same type of prosthetic connection, a statistically
significant difference among baseline, 3 months (p<0.01
for Morse cone and p<0.001 for external hexagon) and 6
months (p<0.001 for Morse cone and external hexagon)
was observed (Table 2).

Table 1. Average of the parameters evaluated according to the type of
prosthetic connection: T-Test at the 5% significance level.

Parameters Prosthetic connection P N:rzglt\)gggf
1SQ M EH

Baseline 71.94 71.08 0.38 432
3 months 70.73 69.05 0.08 432
6 months 69.0 68.23 0.038 432
PD MC EH

Baseline 0.68 1.08 0.0015* 292
3 months 1.19 1.52 < 0.001* 292
6 months 1.31 1.64 <0.001* 292
PBL MC EH

Baseline

with loss 15 16 0.61 272
without loss 120 121 0.61 272
3 months

with loss 29 33 0.61 272
without loss 107 103 0.61 272
6 months

with loss 37 50 0.61 272
without loss 99 86 0.61 272

Note: MC: Morse Cone; EH: External Hexagon; ISQ: Implant Stability
Quotient; PD: Probing Depth; PBL: Peri-implant bone loss; *: this
indicates a statistically significant difference.

Table 2. Average of the parameters evaluated comparing the periods for
each prosthetic connection: ANOVA at the 5% significance level.

Comparison between two types of prosthetic connection

around the first and/or second spirals was detected in
15, 29 and 37 evaluations at the baseline, 3-month
and 6-month periods, respectively. In the group
with external hexagon connections bone loss was
detected in 16, 33 and 50 evaluations at the baseline,
3-month and 6-month periods, respectively. However,
when comparing the groups there were no statistical
differences (p<0.61) (table 1). Similarly, it was also not
observed any statistically significant difference in the
perimplant bone loss between the periods considered
for either of the prosthetic connection tupes (table 2).

Stability

A total of 1296 measurements of implant
stability were obtained, 432 per evaluation period and
216 for each type of connection. Considering the three
study periods, there was a reduction in the I1SQ values
for both types of prosthetic connection. No statistical
difference was observed between groups, so that for
implants with Morse cone connections the values were
71.94, 70.73 and 69 for the baseline, 3-month and
6-month periods, respectively. For implants with external
hexagon connection the values were 71.08, 69.05 and
68.23 (Table 1).

In the comparative analysis of the study periods
for each prosthetic connection, statistically significant
differences occurred between baseline and 6 months for
both types of prosthetic connection (Table 2).

DISCUSSION

Parameter Periods p N:r:gﬁlesg?f

1SQ Baseline 3 months 6 months

MC 7194  70.73 69.0° 0.0012b* 648

EH 71.08°  69.05 68.23°  0.00420" 648

PD

MC 0.68° 1.19° 1.31¢ 0.0120" 438
0.0012<

EH 1.08° 1.52P 1.64¢ 0.0012" 438
0.00712<

PBL

MC 15 29 37 0.051 816

EH 16 33 50 0.07 816

Note: MC: Morse Cone; EH: External Hexagon; ISQ: Implant Stability
Quotient; PD: Probing Depth; PBL: Peri-implant bone loss; *: this
indicates a statistically significant difference.

Perimplant marginal bone levels

A total of 136 measurements per period for
each one of the prosthetic connections was obtained.
In the group with Morse cone connections, bone loss

The type of prosthetic connection may interfere
with the results of implant-supported rehabilitation®'2.
The different types of connection have their specific
characteristics and it is worth noting that the greater
the gap between the implant and the abutment, the
greater the bacterial colonization, fatigue and risk of
fracture. Those factors directly affect the surrounding
bone tissue, causing resorption and even leading to the
loss of the implant. Some studies show that the internal
connections have a smaller space between the implant
and the abutment and thus lower risk of biological and
mechanical problems’'¢18 As in this study, in order to
determine which implant system causes less damage
to the perimplant tissues, some studies compared the
different types of prosthetic connections’-'°.

D’ercole et al.’ compared Morse cone and
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internal hexagon connections for bacterial infiltration at
the implant/abutment interface and found no statistical
differences between them. However, numerically lower
bacterial infiltration was observed in the Morse cone
group'™. In the present study, statistical difference was
only observed between the groups for the parameter
probing depth, with lower values for the Morse cone
connection. For the other parameters assessed no
statistical differences were observed between the two
types of prosthetic connections.

The internal connections, especially the Morse
cone, have shown better performance over the external
connections in some experimental studies'310.17-18,
Goiato et al.3, showed better distribution of loads on
implants with Morse cone connections when compared
to external hexagon connections. The superior results
of internal over external connections may be primarily
due to the lower vertical force transmitted from the
bottom of the implant to the abutment, distribution
of the lateral load into the implant and large contact
surface between the implant and the abutment present
in the internal connections®. In accordance, the present
results showed lower probing values for implants with
Morse cone connection when compared to the external
hexagon.

Maintenance of perimplant bone crest height is
very important for the success of dental implants®'°. For
Albrektsson et al.?°, a bone loss of up to 1.5 mm in the
first year followed by 0.2 mm every year is acceptable
for a successful implant. Assuming that the type of
prosthetic connection interferes with the dispersion
of loads around the implant, it also influences the
perimplant bone loss. Therefore, several authors evaluate
the perimplant bone loss in different types of prosthetic
connections'37-81718 |n this study, the largest amount of
bone loss was observed for the external hexagon group
in comparison to the Morse cone group, but without
statistically significant difference between them.
Similarly, Lin et al.?, evaluated the marginal bone loss on
radiographs of implants with external hexagon, internal
hexagon and Morse cone prosthetic connections and no
statistically significant difference was observed. These
results indicate that there seems to be no difference
in marginal bone loss around implants with different
prosthetic connections in a short period of follow-up.

In contrast, Koo et al.” evaluated the linear
bone change, dimensional bone change and the angle
between the implant and the adjacent bone through
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radiographs and found significantly higher bone loss
in implants with external connections over those with
internal connections. Galindo-Moreno et al.?" also found
significantly higher marginal bone loss in implants with
external connection (0.714 mm/year) as compared
to implants with internal connection (0.516 mm/
year) installed in the mandible after 6 and 18 months.
However, as in the present study, other authors found no
statistical difference in bone loss around implants with
internal and external connections®®. Thus, it is observed
that the action of different types of connections on the
perimplant bone resorption is a controversial subject in
the literature and requires further studies and longer
follow-ups for better clarification.

With regard to the load conditions, according to
Ghanavati et al.??, success rate of implants under early
loading is approximately 93.7%. Li et al.%, followed for
12 months implants installed in fully edentulous jaws
subjected to immediate loading and found a higher
success rate (98.7%). In this study, we observed a
100% success rate for the short follow-up, since no
loss or failure was observed. However, in the systematic
literature review by Sanz-Sanchez et al.®, the authors
reported a higher chance of failure (p<0.036), higher
bone loss (p<0.000) and lower increase in the ISQ values
(p<0.001) for implants with immediate loading over
implants with conventional loading.

In contrast, Rismanchian et al.%, evaluated the
stability quotient (I1SQ), bleeding on probing, pocket
depth and histomorphometric assessment after 3 months
of follow-up of implants inserted into dog mandibles.
Regarding the amount of bone in contact with the
implant, they observed larger areas for implants with
early loading (46.17% = 12.89%), without statistical
difference when compared to implants with late loading
(44.4% + 10.45%). With regard to 1SQ values, statistical
difference was observed between implants with early
loading (71 + 6.35) compared to late loading (66.75
+ 11.86), and the highest values were observed for
the implants with early loading. Rocci et al.?3, in turn,
compared the bone/implant contact in implants with
immediate loading and early loading. The bone area in
the immediate loading group (92.9%) was higher than
in the early loading group (81.4%), but no statistical
difference was observed. Similarly, Pontes et al.?,
compared the bone area in contact with implants placed
in different positions undergoing early or late loading
and observed no significant differences. In the present



study, the implants were subjected to immediate loading
and the two types of connection presented similar 1SQ
values. A statistical difference in ISQ values was only
found when comparing baseline and 6-month periods
in both groups

CONCLUSIONS

The results suggest that immediate loading
is a viable option for rehabilitation of edentulous
mandibles and the type of connection did not interfere
with the success of the implants in the short-tem
follow-up.
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