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Abstract

Influence of early cover screw exposure on the crestal bone loss
around implants. comparison between exposed and non-exposed
implantsin identical subjects

Tae-Hyung Kim, D.D.S.

Department of Dental Science
The Graduate School, Yonsei University
(Directed by Professor Ik-Sang Moon, D.D.S., M.SEh.D.)

Plague accumulation and epithelial invagination camcur during
osseointegration period when a direct communicativetween the implant
surface and the oral environment is established, iarcan be a harmful factor
resulting in early crestal bone loss.

The present study population consisted of 278 pistievho were treated
with dental implants. 612 threaded conical implamtsre placed following the
2-stage surgical protocol (312 in maxilla, 300 irardible). 21 implants in 17
patients were exposed to the oral cavity through riucosa before uncovering
surgery (3.4%), 9 implants in the maxilla presengpbntaneous early exposure
(2.8%) and 12 implants in the mandible (4.0%).

Among the study population, there were 12 subjedi® had both early

exposed and non-exposed implants (13 early expasednon-exposed implants

_iV_



in each). The crestal bone losses of exposed amdexmosed implants in
identical subjects were examined when the finatorations were inserted. The
crestal bone losses were compared with Wilcoxogn&l Ranks Test. The
mean crestal bone loss of exposed implants was+0.48mm, ranged from
loss of 0.00mm to 2.15mm. The mean crestal bone lok non-exposed
implants was 0.19+0.24mm, ranged from loss of 0@0ro O0.77mm. There
was statistically significant difference betweene trcrestal bone losses of
exposed and non-exposed implants (Wilcoxon Signadk®& Test,p=0.008).
The breakdown of mucosal seal around implants treesult in early

exposure of cover screw seems to facilitate pepilamt crestal bone loss.
Periodic follow-up after stage | surgery may betical to minimize the

influence of early exposure.

Key words : dental implants, exposure, bone loss, plagque actation,

maintenance
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|. Introduction

The periimplant mucosa had many features in commgth gingival
tissue. Like the gingiva, the periimplant mucosdalelsshed a cuff-like barrier
(seal), the junctional epithelium adheres to theplamt surface through a basal
lamina and hemidesmosomes. Dimension of the jumati@pithelium was about
2mm in 'apico-coronal' direction and zone of comimectissue attachment was
about 1mm high. Once the implant is exposed to df@ environment and in
function, a mucosal attachment of a certain minimdimension is required to
protect osseointegration (Berglundh et al., 1999941 1996; Listgarten et al.,
1991).

Loss of the supporting bone during the period betwstage | and stage

Il surgery can occur and becomes clinically apparenly at the time when



the fixture is uncovered. Numerous factors could ditibuted to the early
bone loss, however, during the early developmeptaiod of osseointegration,
many authors believed that sealing the communicakietween the implant and
oral cavity was crucial to the success of ossegiat®on. (Branemark et al.,
1969; Adell et al., 1985; Albrektsson et al., 198%)n the contrary, some
authors reported that periimplant soft and hardsugs of intentionally
non-submerged (1-stage protocol) implants had aimildimension and
composition with submerged (2-stage protocol) imida however, these studies
performed strict plaque control program (Buser Ef 4992; Abrahamsson et
al., 1996, 1999 Cochran et al.,, 1997).

Adell et al. (1981) in a 15-year study observedlyeaxposure in 4.6%.
Toljanic et al. (1999) and Tal et al. (1999) repdrt5.1% and 13.7% exposure
rates in each study. In histopathologic examinatwi perforated soft tissue
specimens, hyperplastic epithelium showed a gradushgination tendency
closer to the exposed site. A space was formed degivthe epithelial margins
that induced the direct communication of implantvaro screw to the oral
cavity (Tal et al., 2000). The breach between teefgpated mucosa and cover
screw is an ideal space to cause plague accunmlatiol bacterial colonization
during osseointegration period (Tal et al.,, 1999)plague accumulates on the
implant surface, the subepithelial connective #ssbecomes infiltrated with
inflammatory cells (Ericsson et al, 1992 Lindhe at 1992). When the apical
migration of the plague front continues, clinicahda radiographic signs of
tissue destruction are seen around implants (Lindheal, 1992; Marinello et
al, 1995).

The aim of this study was to compare the marginaheb losses of



exposed and non-exposed implants in identical pEtieand to evaluate the
influence of spontaneous early exposure on the tatreBone loss around

implants.



[I. Material & methods

A. Subjects

Subjects of this study were selected from patiemt® received implant
surgeries at the department of Periodontology & wongdong Severance
Hospital (College of Dentistry, Yonsei Universitgeoul, Korea) from August
2000 to May 2007.

The patients included in this study showed goodeg®nhealth at the
time of implant treatment. In total, 149 males al2P females participated in
the present study with a mean age of 50.1 yearggérdl7-79).

Among the study population, there were 12 patiemt® had both early
exposed and non-exposed implants (13 early expasédnon-exposed implants

in each).

B. Procedures

1. Treatment procedure

612 threaded conical implants (Astra Te&chimplants, Astra Tech,
MoIndol, Sweden) were placed following the 2-stagergical protocol, 312
implants were placed in maxilla and 300 in mandifl@ble 1). At insertion,
the fixtures were placed at a depth according ® guidelines given by the
manufacturers, i.e, the placement aimed to get tdpe of the implant at or
slightly below the marginal bone level as the mdisi@al aspect of the crest.

However, small variations in insertion depth ocedir depending on the

_4_



anatomy of the crest. After a healing period of 8nths in the mandible and
6 months in the maxilla, a second stage surgery pedormed. 3~4 weeks
after the second stage surgery, the suprastrugiase inserted.

When cover screw exposure through the oral muccstsvelen stage |
and Il surgery was observed, uncovering surgery wagormed immediately.
And patients were requested to perform strict ptageontrol around the

healing abutments. After proper healing period,rasfoucture was inserted.

Table 1. The distribution of implants

Placed site
Jaw Total
7 6 5 4 3 2 1 1 2 3 4 5 6 7

Maxilla 31 60 28 22 4 10 15 12 13 5 18 21 52 21 312
Mandible 41 44 20 8 3 12 3 6 11 2 7 18 62 63 300

2. Radiographic examination and evaluation

12 patients who had both exposed and non-exposeglarits were
included in radiographic examination, and the alesbone losses of 26
implants (13 exposed implants, 13 non-exposed iniplawere evaluated.

Periapical radiographic examinations of implantsrev@erformed at stage
| surgery and suprastructure insertion using a liglirey technique, Kodak
insight F-speed film (Eastman Kodak Co., RochestdY,, USA) and CDR
digital sensor (Schick technologies Inc., Long ndlaCity, NY, USA).

The films were digitized using a digital scannerPEON GT-12000,
EPSON, Nagano, Japan) at an input resolution of 4@D with 256 gray
scales. Digital images were converted to the Tié fiormat at PiViewSTAR

(Infinitt Co., NJ, USA). All files were transferredo a personal computer

_5_



(processor, Intel Celeron D, Santa Clara, CA, US@perating system,
Windows XP professional 2002, Redmond, WA, USA) amémined using the
same monitor (Flatron 775FT Plus, LG, Seoul, Kareahich was set to a
resolution of 102X 768 pixels (Lee et al., 2007).

The radiographs of exposed and non-exposed implamse evaluated
regarding marginal bone level at mesial and distaface using Photoshop 7.0
(Adobe system Inc., San Jose, CA, USA) and tookawegrage value. Then the
crestal bone loss, difference between marginal blewel at stage | surgery

and suprastructure insertion, was calculated (EigLix

Marginal bone height at

ﬁ stage I surgery
— Crestal bone loss

Marginal bone height at
D Q a suprastructure insertion

Figure 1. Measuring the crestal bone loss crestalebloss is determined by
measuring the distance between marginal bone latelstage |
surgery and suprastructure insertion.



C. Statistics

The crestal bone losses of exposed and non-expoggldnts in identical
subjects were compared with Wilcoxon Signed Rankst TSPSS for windows

release 13.0, SPSS Inc., Chicago, IL, USA).



[1l. Results

21 implants in 17 patients were exposed to the oglity through the
mucosa before uncovering surgery (3.4%), 9 implantdhe maxilla presented

spontaneous early exposure (2.8%) and 12 implamtdhé mandible (4.0%)

(Table 2).
Table 2. Implant exposure rates in maxilla and nided
Maxilla Mandible Total
Implants placed 312 300 612
Exposed implants 9 12 21
Exposure rates 2.8% 4.0% 3.4%

The mean crestal bone loss of exposed implants @d9+0.62mm,
ranged from loss of 0.00mm to 2.15mm. The mean talrebone loss of
non-exposed implants was 0.1920.24mm, ranged fra®ss lof 0.00mm to
0.77mm. There was statistically significant diffece between the crestal bone
losses of exposed and non-exposed implants (Wittogigned Ranks Test,

p=0.008) (Table 3).

Table 3. Mean values and standard deviations &stairbone loss of each implants

Std.

Deviation Minimum  Maximum p-value

Mean

Exposed implants g 49 0.62mm  0.00mm  2.15mm
(n=13) 0.008

Non-ex?r?zsisg) implants 0.19mm 0.24mm 0.00mm 0.77mm




Figure 2. Periapical radiograph of the patient whad both exposed and
non-exposed implant (lower right molar : exposemlyelr left molar :
non-exposed) (A, B) periapical view at suprastmectinsertion.



Figure 3. Clinical features of exposed implant (&%posure of cover screw

(B) after treatment of exposure, healing abutmearnection.



V. Discussion

Early cover screw exposures had been observed 68 40 13.7% of
cases reported in different studies (Adell et 4981; Toljanic et al., 1999;
Tal et al., 1999). One possible reason for this plaration is the location of
the implant cover screw relative to the surroundipgny crest, supracrestal
location of the implant cover screw can cause pymi@nsion or irritation of
the covering mucosa. External hex implants placabtcrestally and internal
hex implants in which the cover device was leveleth the surrounding bone
were less involved with spontaneous early exposham external hex implants
placed at the crestal level (Tal et al., 1999).this study the early exposure
rate was 3.4%, implants were internal conical s#dign which may result in
less spontaneous exposures.

In the present study, there was statistically $iggmt difference between
the crestal bone losses of exposed and non-expwspkhnts (=0.008). The
difference of the crestal bone loss between expdsgidants and non-exposed
implants might be mainly due to plaque accumulatibhe period of time that
submerged implants exposed to oral environment va®us; plaque might be
congregated and accumulated around periimplant sauaturing this untreated
period. Sometimes patients were not aware of patifors and it could
accelerate the plaque accumulation. Adell et @8] thought that isolation of
submerged implant from oral environment by primafgsure is an important
factor for successful osseointegration. The authmposed that active surgical

measures to be taken with excision of borderinggiga and full flap coverage



of the perforated site when early exposures of dbeer screw were observed.
Barboza et al. (2002) stated that the space betwieencover screw and the
overlying mucosa formed by spontaneous early expossi an ideal area for
accumulation of food debris and bacterial growtmd athese areas are very
difficult for patient to perform adequate oral hggé procedure. Continuous
plague formation during postoperative period afiemplant placement may
result in tissue destruction around the implaniimdhe et al, 1992; Marinello

et al, 1995). Tal et al. (2001) described the patfio structure of the

perforated lesions as a plaque-retentive site tm@ild increase bone loss.
Toljanic et al. (1999) demonstrated a statisticabygnificant relationship

between implant exposure through the oral mucodwdem stage | and stage
Il surgeries and an increased risk for crestal bloss.

2-part implant is commonly inserted in a 2-stagegisal procedure.
Some authors compared the radiographic bone losaebe 2-part implant
followed 2-stage surgical protocol and that followé-stage surgical protocol,
and they carried out plaque control program. Abmson et al. (1999)
concluded that radiographic bone loss amounted .4mifd for the submerged
group and 0.3mm for the non-submerged group. Hncset al. (1994),
Collaert et al. (1998) also reported that there ewap statistically significant
differences between both treatment modalities.

The crestal bone loss of intentionally non-submeérgenplants under
meticulous plaque control program and submerged laimie didn't show
statistically significant differences. (Abrahamsseh al., 1999; Ericsson et al.,
1994; Collaert et al., 1998). If the early exposgen be detected immediately

and instruct patients to perform oral hygiene pdoce around exposed



implants after uncovering surgery, there would be differences in crestal

bone losses of exposed and non-exposed implantprésent study, either.
However there were considerable period of time betw exposure of cover
screw and second stage surgery to allow plagque nadation, leading to

statistically significant differences in crestal ngo losses of exposed and
non-exposed implants. It may be critical to findt aarly exposure instantly.
Van Assche et al. (2008) compared the early mardimme level change of
two-stage exposed and non-exposed group. They fdhat the bone loss of
exposed group was significantly higher (1.96mm).e Tlmean bone loss was
greater than that of exposed implants in this st@dy9mm). The difference
may be due to the treatment modality of exposuee,there were no placing
of healing abutments after the diagnosis of petimmaon the aforementioned
study (Van Assche et al.,, 2008). The protocol oé thresent study was to
place the healing abutments as soon as the péoftgatvere diagnosed.

Many authors recommended to excise the migratedthedpim of
perforated mucosa as soon as possible and connmechdaling abutment after
cover screw removal for the treatment of spontageearly exposure since it
allowed for better hygiene and minimized the risk imfection (Rosenquist et
al., 1996; Toljanic et al., 1999; Tal et al., 20@arboza et al., 2002). During
healing of the soft tissue wound, an attachmentoisned between the mucosa
and healing abutment. After properly matured, tlatachment effectively
re-establishes the soft tissue barrier and sepathi bone tissue from the oral
cavity. (Berglundh et al., 1991; Moon et al., 199%ur protocol was in
concordance with this treatment modality.

The limitation of the present study was that it wast able to identify



the exact time of exposure, thus making it impdesito consider the plaque
accumulation period into statistical analysis. Itasw hard to detect early
exposure immediately because patients were commasgyynptomatic. Exposed
(plaque accumulation) period, left untreated, stiobk examined to clarify the
relationship between plaque accumulation and theuroence of crestal bone
loss. Within the limits of a human study, the iefhce of spontaneous,
untreated early exposure on crestal bone can bdiedtwnly radiographically
or biometrically (Tal et al., 2000) and there would ethical contemplation to
create early exposure by factitious manipulation.

A further investigation with animals treated witimtantionally exposed
implants may be required to evaluate the influen€eplaque accumulation on

exposed area to early crestal bone loss.



V. Conclusion

The aim of this study was to compare the marginaheb losses of
exposed and non-exposed implants in identical stieand to evaluate the
influence of spontaneous early exposure on the tatreBone loss around
implants.

The early exposure rate was 3.4%. The mean crdstale loss of
exposed implants was 0.49+0.62mm, ranged from @fs®.00mm to 2.15mm.
The mean crestal bone loss of non-exposed imphaats 0.19+0.24mm, ranged
from loss of 0.00mm to 0.77mm. There was statifyicaignificant difference
between the crestal bone loss of exposed and rmosed implants (Wilcoxon
Signed Ranks Tesp=0.008).

The breakdown of mucosal seal around implants tresult in early
exposure of cover screw seems to facilitate pepiamt crestal bone loss.
Periodic follow-up after stage | surgery may betical to minimize the

influence of early exposure.
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