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|. INTRODUCTION

The long-term success of endosseous implants
depends mainly on integration between implant
components and oral tissues, including hard and
soft tissues, Maintenance of osseointegration and a
steady state in marginal bone level are therefore
imperative, However, initial breakdown of the
implant-tissue interface generally begins at the cre-
stal region even in successfully osseointegrated
endosseous implants, ' In particular, after the first
year of function, crestal bone loss to or beyond the
first thread of titanium screw implants, characterized
by "saucerization", is often observed radiographical-
ly around 2-piece implants, In 1981, Adell et al.!
reported an average of 1.2 mm marginal bone loss
after loading. Thereafter, many investigations*4 have
shown that 2-piece titanium implants had 0.9 mm to
1.6 mm marginal bone loss from the first thread by
the end of first year in function,

There is a lack of agreement as to why greater

bone loss occurred during healing and the first year
of implant function than following years. Microgap
in 2-piece implant and biologic width formation
around endosseous implants seem to play an impor-
tant role in marginal bone resorption. The influence
of the microgap on the peri-implant tissue formation
during healing was studied in dogs by Hermann et
al, 2528 The results indicated that the crestal bone
level is dependent on the location of the microgap
in all 2-piece implants, The study suggested that
epithelial proliferation to establish a biologic width
could be responsible for the crestal bone loss about
2mm below the microgap.

Recently, there are some attempts to reduce mar-
ginal bone loss by supracrestal positioning of the
implant collar, 223037 However, there is lack of data
concerning the effect of horizontal change of micro-
gap location on the bone loss around 2-piece
implant, The aim of present study was to examine
the effect on the marginal bone loss around 2-piece

implants when the microgap shifts centrally to the
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center of implant by using smaller abutment than

the regular-matched one,
Il MATERIALS AND METHODS

Five patients (2 women and 3 men with an aver-
age age of 52 years) were employed in this study,
They are generally healthy patients, having no con-
tradicting systemic disease to implant placement
surgery. Mandibular posterior partial edentulous
patients who needed at least 2 fixtures placed adja-
cently each other in the same edentulous site were
selected. Cases in which additional surgical proce-
dures such as bone graft or GBR were needed was
excluded from this study,

Patients were given a local anesthetic (lidocaine
with 1:100,000 epinephrine), Midcrestal incisions
were made, and full-thickness mucoperiosteal flaps
were reflected, exposing the underlying bone,
Preparation of implant sites and placement of
implants were performed as described by Adell et
al.! A total of 15 Osseotite XP 4/5 implants (3,
Implant innovations, Palm Beach, FL) were placed
into the prepared sites in one surgical steps,
Implants were placed initially with the upper
implant shoulder margin located at the height of
alveolar bone crest(Figure 2). When it was difficult
to locate the entire upper implant shoulder margin
at the height of alveolar crest exactly due to bone
curvature or local anatomic situations, we located
the one side of implant upper shoulder, mesial or
distal side, at the alveolar crest level and only that
side was included in statistical evaluation.

One standard diameter and one wide diameter
healing abutment were allocated without any prefer-
ence to the site where the two adjacent fixtures had
been installed(Figure 3). However, for the case that
more than two fixtures were inserted, we chose

both types of abutment evenly for the remaining fix-
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tures, Seven wide diameter and 8 standard diameter
of healing abutment was used. All of healing abut-
ments protruded a minimum of 1 mm coronal to the
flap margins. The mucosal flap margins were care-
fully adapted around the healing abutments using
interrupted sutures(Figure 4). Periodontal pack was
placed if necessary,

During 3 months healing period, patients received
a periodic recall check for plaque control and oral
hygiene instruction,

After 3 months healing period, the prosthetic pro-
cedure was done(Figure 8). In each group, the pros-
thetic procedure was carried out with same size of
prosthetic components with healing abutment, In
the group of standard healing abutment(S group),
we did prosthetic procedure with standard diameter
impression coping and prosthetic abutment(Figure
9). In the group of wide healing abutment(W
group), wide diameter impression coping and pros-
thetic abutment was used. As a result, the microgap
was centrally shifted 0.5mm in S group as compared
to W group. This is the result of difference in diame-
ter between upper implant shoulder and lower fac-
ing margin of abutments for upper implant shoul-
der. Around 1 month of time was spent for prosthet-

ic procedures,
1. Radiographic evaluation

Standardized radiographs were taken immediately
following fixture installation(Figure 5), 3 months
later, just before prosthetic procedure(Figure 7), and
at the delivery of final prosthesis(Figure 9), The
long-cone parallel technique was applied so that
implant threads were clearly visible, When deviation
from a proper parallel implant projection was
observed, the radiograph was redone during same
visit, The radiographs were evaluated with regard to

the alteration of the mesial and distal alveolar bone
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Figure 1, Experimental sequence
1) standard diameter healing abutment application groups
2) wide diameter healing abutment application group
3) months

Figure 2. Two Osseotite XP 4/5 were placed with the  Figure 3, One standard diameter and one wide diam-
upper shoulder margin located at the eter healing abutment were allocated with-
height of alveolar crest, out any preference to the site.

Figure 4, The mucosal flap margins were carefully  Figure 5, Periapical x-ray was taken immediately fol-
adapted around the healing abutments, lowing implant placement, Note the step
between implant shoulder and healing

abutment in the right implant for first molar,
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Figure 6. Three months later following implant place-  Figure 7, Periapical x-ray taken after 3 months heal-
ment ing period

Figure 8, At the time of prosthesis delivery Figure 9, Periapical x-ray immediately after the deliv-
ery of final prosthesis

levels at the different observation intervals, i. e, the the height of the bone crest. The measurements

interval between the fixture installation and just from the radiographs were performed by one of the

before prosthetic procedure(Interval 1), and the authors,

interval during prosthetic procedure(Interval II), TDI

Scope Eye 3.0 (Techsan Co,,Ltd) was used for 2_ Statistical evaluation

assessment of bone level changes. The measured

distance between the tips of the implant threads, The differences in the marginal bone loss of S and

which is always 0.7 mm in reality, was used as the W group at each interval were evaluated by Mann-

basis for assessing and calibrating the radiographs. Whitney test. In each group, the marginal bone loss

The marginal bone level was estimated with the changes according to different intervals were evalu-

upper implant shoulder margin as the baseline refer- ated by Wilcoxon signed rank test, The amount of

ence because implants had been placed initially marginal bone loss was expressed as a mean =

with the upper implant shoulder margin located at standard deviation, Statistically significant differ-
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Table 1, Radiogarphic bone loss (measured form upper implant shoulder margin to Marginal bone level) at

different interval and groups

Interval I Interval I+1I
W group 1.61 £ 0.79* 2,36 + 0.30%
S group 1.58 £ 0.30 1.73 £ 0.42*

*: significant different at P{0,05 - Mann-Whitney test
“ significant different at P0.05 - Wilcoxon signed rank test

ences were set at P{0.05.
I, RESULTS

Table 1T shows radiographic bone loss in the
experimental groups. During Interval I, W and S
group did not show any significant difference in
marginal bone level (P)0.05). However, after inter-
val I+II, W groups showed approximately 0.6 mm
more marginal bone resorption than S group. The
difference was statistically significant (P(0.05),

Comparing the marginal bone resorption at each
period, W group showed additional bone resorption
during interval II, prosthetic procedures, However,
In S group, the change of the marginal bone level
was not statistically different between Interval I and
Interval I+11 (P)0.05).

IV. DISCUSSION

The significance of the existence and location of a
microgap between implant components is not fully
understood. The reason for the reaction to the pres-
ence of a microgap is not well-known, but it could
be related to the presence of a contamination by
bacteria present at the implant-abutment interface '
X micromovement of the implant-abutment
interface?”3® and mechanical disruption of the
mucosal barrier 32

Gaps and cavities have been described in 2-piece

implants, even where good marginal fit of implant
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components is present, and these hollow spaces can
be a trap for bacteria that might cause inflammation
in the peri-implant soft tissue., The existence of bac-
terial leakage both at the junction between the abut-
ment and the fixture as well as along the abutment
screw has been reported. '8 The microorganism
found inside the implants might be associated with
the bone loss observed during early healing peri-
Od_24

Recently, Hermann et al.? demonstrated that no
significant difference in the amount of crestal bone
could attributed to the size of the microgap, but
welding the abutment to the implant with a laser
resulted in a significantly lower bone resorption,
They suggested that the movements between abut-
ments and implants seemed to influence the crestal
bone resorption, In this study, they disconnected
and immediately tightened the abutments of 2-piece
implants to imitate clinically as well as biologically
important and relevant steps during implant treat-
ment such as the placement of another cover screw/
healing abutment and mounting of the impression
cylinder, as well as the delivery of the
temporary/final prosthetic component, According to
Abrahamsson et al  the dis- and subsequent recon-
nection of the abutment component of the implant
compromised the mucosal barrier and resulted in a
more apically positioned zone of connective tissue
and additional marginal bone resorption, They sug-
gested that this may be the result of tissue reactions

initiated to establish a proper biologic width of the



mucosal-implant barrier following the mechanical
disruption of the mucosal barrier, So mechanical
disruption of the mucosal barrier, in addition to
microbial contamination and miromovement of
implant-abutment interface, seemed then to influ-
ence the crestal bone resorption,

In present study, there are no statistically signifi-
cant difference between W and S group in Interval
I. The reasons for similar amount of bone loss in
each group are not fully understood, However, at
least in part, this might be due to the difficulties in
adapting the mucoperiosteal flaps to the abutments
piercing the mucosa and to the consequent bone
surface denudation in one stage surgery, 33

In this study, W group, 2.30mm of bone loss
occurred during interval I+11, This results were com-
parable Hermann's investigations that for all 2-piece
implant the crestal bone level appeared dependent
on the location of the microgap, approximately
2mm below the microgap.?>2 It is likely that the
approximately 2mm of bone loss observed below a
microgap is necessary to re-establish a biologic
width with epithelium migrating below the micro-
gap as was shown by Weber et al.'* and Hermann
et a1®2, and discussed by Cochran et al ' In addi-
tion, 0,7mm of bone loss during interval II may be
the result of mechanical disruption of the mucosal
barrier,3?

In present study, the authors intentionally shifted
the microgap centrally 0.5mm in S group by using
smaller diameter abutments than the regular one. In
this group, during interval I+1I, 1.73mm of marginal
bone resorption occurred, This resorption was less
than 2mm of bone resorption that Hermann et al. >
3 reported, And S group showed 0.6mm lesser
bone resorption than W group. This much bone
loss was approximate to the amount of central
mocrogap shift.

Within the limit of this study, central shift of
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micorgap using the smaller diameter of abutment
than the regilar one could reduce the marginal bone
resorption in 2 piece implants, This may imply that
the biologic width is not just vertical height, but
length along the implant surface, Further studies
employing the more subject population for a long
period and histologic evaluations using animal

model are needed to ascertain these findings.
V. Conclusions

With the limit of this study, central shift of micor-
gap could reduce the marginal bone resorption in 2

piece implants,
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