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Statement of problem. Placing craniofacial implants in a 2-stage procedure requires an additional second-stage sur-
gery that is tedious for patients and clinicians and results in additional cost.

Purpose. The purpose of this study was to clinically evaluate the use of a newly designed craniofacial implant for re-
taining facial prostheses, placed in a single-stage surgical procedure.

Material and methods. Twenty-one newly designed craniofacial implants (OsteoCare Implant System) were placed in
7 patients, all seeking implant-retained auricular prostheses, using a single-stage surgical procedure. Modified O-ring
abutments were directly screwed onto the implants at the time of surgery. Plastic washers were attached to the O-ring
heads of the exposed abutments to avoid skin overgrowth to allow a single-stage surgical procedure. After a delayed
loading period of 4 months, a silicone prosthetic ear was fabricated and retained using clips over the O-ring abut-
ments. Implants and surrounding tissues were clinically evaluated at 1, 6, and 12 months following prosthesis inser-
tion. The following were evaluated: periimplant abutment sebaceous crusting, periimplant abutment exudate, skin
thickness, periimplant abutment tissue reaction, and implant mobility. Data was collected and statistically analyzed
using the nonparametric Friedman’s test for overall comparisons and Wilcoxon signed rank test for post hoc assess-
ment of significance between follow-up periods.

Results. None of the implants failed to osseointegrate, providing a survival rate of 100%. Periimplant abutment
sebaceous crusting values were significantly reduced at the 12-month test session (P<.05). Periimplant abutment skin
thickness was also significantly reduced (P<.05) between the 6- and 12-month, and 1- and 12-month, follow-up visits.
No significant difference was found throughout the follow-up period for periimplant abutment exudates and tissue
reactions. None of the implants showed any signs of mobility throughout the study period.

Conclusions. The use of the single-stage surgical procedure, together with the newly designed craniofacial implants,
provided a high survival rate for an evaluation period of up to 2.5 years in the present investigation. (J Prosthet Dent
2008;100:375-383)

CLINICAL IMPLICATIONS

This pilot study indicates that placing craniofacial implants to sup-
port auricular prostheses using a single-stage surgical procedure
overcomes the problems associated with a 2-stage procedure and is,
therefore, more convenient for both patients and clinicians.

The use of osseointegrated im-
plants to retain facial prostheses has
become an integral part of treatment
planning for facial reconstruction.
Implant retention is currently con-
sidered the standard of care in many
situations because of the numerous

advantages it provides over adhesive
retention.’ Protocols for the fabrica-
tion of craniofacial implant-retained
prostheses have been evaluated and
documented in several studies.’*57
However, their use has been associat-
ed with several limitations, including

the limited thickness of facial bones,
variation in periimplant soft tissue
thickness, difference in bone qual-
ity between various facial sites, need
for 2 surgeries, time required before
loading, and the difficulty in locating
implants at stage-2 surgery.

*Professor, Prosthodontic Department.

bProfessor, Maxillofacial Surgery Department.
Director, AMB Engineering, Ltd, Berkshire, UK; Consultant Engineer for OsteoCare Implant System, Ltd, Berkshire, UK.
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Since the introduction of cran-
iofacial implant-retained prostheses
in 19772 few implants specifically
designed for extraoral use have been
introduced. The most popular was
the Branemark craniofacial implant
(Nobel Biocare AB, Goteborg, Swe-
den), which has been evaluated in
many studies.2*68915 Other implant
designs, such as the 3.5-mm endos-
seous screw-type implant (Bud Sys-
tem, East Aurora, NY), have also been
used, and high levels of survival were
reported.”'s Attempts at using short
intraoral implants have been reported
in a few studies.””'® Six-mm-long im-
plants (Institut Straumann AG, Basel,
Switzerland) and 5-mm-long implants
(IMTEC Corp, Ardmore, Okla) have
been used, with levels of survival simi-
lar to the craniofacial implants.’”'®

Many implant systems are cur-
rently available for intraoral use, with
different strategies and designs to
match and overcome difficult oral
conditions, improving the prosthetic
outcome. However, craniofacial im-
plants have not gained much atten-
tion, largely due to the small popula-
tion of patients in need of extraoral
rehabilitation and the few systems
available.’™?° Most of the stud-
ies reported using the 2-stage surgi-
cal procedure for placing craniofacial
implants, to allow for undisturbed
healing 8911121421 Different attach-
ment mechanisms have also been
proposed and evaluated in various
studies.”*%2225  Splinting implants
with a bar-type attachment has been
popular, in spite of its limitations,
which include technical difficulty and
time required for bar fabrication, dif-
ficulty in cleaning under the bar, and
increased cost. 34812182627 The high
level of survival of craniofacial im-
plants reported in several studies,>**
8918 together with improved patient
acceptance and satisfaction, encour-
ages their development and improve-
ment. In the present investigation, a
newly designed single-stage craniofa-
cial implant was clinically evaluated
for retaining facial prostheses. It was
hypothesized that the single-stage

technique would jeopardize the sur-
vival rate of the implants evaluated.

MATERIAL AND METHODS

A new implant (OsteoCare Im-
plant System, Ltd, Berkshire, UK)
specially designed by the author for
craniofacial use was evaluated in this
study, which received institutional
review board approval from the Eth-
ics Committee of the Faculty of Den-
tistry, Alexandria University, Alexan-
dria, Egypt. The titanium implant is
provided in 2 lengths, 4 mm and 5
mm. It has a standard diameter of 5
mm, a T-mm smooth collar, a reverse
buttress thread, a flat platform, and
an internal hex abutment interface.
Specially designed O-ring abutments
(OsteoCare Implant System, Ltd) of
varying lengths are provided with the
system to accommodate different
skin thicknesses. The abutment shaft
is tapered to a small O-ring that pro-
vides for easier cleaning and improved
periabutment hygiene (Fig. 1).

Seven patients (age range, 7-32
years, with a mean age of 20 years)
presenting with missing auricles were
enrolled in the present study, agreed
to participate in this investigation,
provided informed consent, and then
had a total of 21 implants placed
among them. Included in the study
were patients who had congenitally
missing ears or who had lost their
ears due to accidents. Patients also
had to have at least 5 or 6 mm of
bone thickness in the mastoid area

to allow for implant placement. A
computerized tomography scan (CT
scan) was performed for each patient
to evaluate the amount of available
bone. Patients who had lost their ears
because of tumors or who had been
exposed to radiation treatment were
excluded. Patient characteristics are
presented in Table I. A clear acrylic
resin (Orthocryl 2000; Dentaurum,
Inspringen, Germany) surgical tem-
plate was fabricated to aid in proper
implant positioning in the mastoid
area. Three implants were placed for
each patient, positioned in a tripod
configuration (Fig. 2).

Implants were placed using stan-
dard surgical procedures.’ A special
surgical kit (OsteoCare Implant Sys-
tem, Ltd) corresponding to the spe-
cific length and diameter of the modi-
fied craniofacial implants was used.
The kit included 3 drills of increasing
diameter, the final drill correspond-
ing to the implant diameter. The kit
also contained an implant driver and
a ratchet wrench. Subsequent to a
proper drilling sequence and osteoto-
my preparation, implants were initially
placed by hand, until finger pressure
was insufficient to screw the implants
completely into place. They were
then finally seated using the ratchet
wrench (OsteoCare Implant System,
Ltd), which indicated that they were
strongly anchored in the bone and,
thus, initially stable.

After the implants were placed,
the O-ring abutments were directly
screwed onto the implants by hand.

Implant and O-ring abutment.
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TABLE |. Patient characteristics. Three implants were placed in all patients; all implants survived

Patient Age Cause of Implant Length Time Integrated
Number  (Years) Gender Defect (mm) (Months)

1 32 female congenital 5 20

2 31 male congenital 5 12

3 31 male congenital 4 12

4 17 female trauma 5 30

5 7 female congenital 4 15

6 8 female congenital 4 13

7 13 female trauma 5 21

Implants placed in tripodal configuration.

Abutment lengths were selected so
that at least 2 mm of abutment body
below the O-ring head was exposed
over the skin after flap closure to en-
sure a single-stage procedure (Fig. 3).
Abutmentsweretightened atthis stage
only by hand to allow for the possibil-
ity of changing abutment length af-
ter complete soft tissue healing. For
most of the patients, the incision for
the original mucoperiosteal flap was
made approximately 1 c¢cm distal to
the proposed implant site placement.
The flap was therefore perforated, al-
lowing the abutment heads to pen-
etrate through the sutured flap. The
raised flap was not routinely under-
mined, nor was a split thickness skin
graft used for any of the patients.

To avoid surgical edema, swelling,
and skin overgrowth that could com-
pletely cover the exposed abutments,
specially designed plasticwashers (Os-
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teoCare Implant System, Ltd) were at-
tached to the O-ring abutments. The
plastic washers were round, button
shaped, and 1 cm in diameter, with a
central plastic clip to retain them to
the O-ring abutments (Fig. 4). The
retaining clip was later removed and
indexed to the internal aspect of the
auricular prosthesis for the purpose of
retaining it to the abutments, and the
washer was discarded. The plastic clip
provided the washer with adequate
retention to avoid dislodgement. The
washer permitted good seating of the
tissues around the abutmentand onto
the underlying periosteum. Auricular
remnants or tissue tags in patients
with microtia (congenitally deformed
ears) were surgically removed to cre-
ate a more suitable base, onto which
the prostheses were more favorably
fabricated.

Implants were left unloaded for

Abutments exposed after suturing of flap.

an average of 4 months to facilitate
osseointegration. Patients were in-
structed not to exert excessive forces
on the exposed abutment heads and
avoid trauma. After soft tissue heal-
ing and suture removal (about 10-14
days following surgery), patients were
instructed to lightly clean the abut-
ments and periimplant tissues using a
gauze saturated with povidone-iodine
USP 4.00% w/v (Betadine solution;
Mundipharma AG, Basel, Switzer-
land). After complete soft tissue heal-
ing (about 4 weeks), patients were in-
structed to clean the abutments using
regular soap and water once daily.
After 4 months, implants were
evaluated for osseointegration (Fig.
5). The criteria for determining suc-
cessful osseointegration included ab-
sence of clinically detectable implant
mobility and absence of spontane-
ous pain or pain during abutment
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tightening. Abutments were tightened
to 35 Ncm using a torque wrench
(OsteoCare Implant System, Ltd) to
avoid their subsequent loosening and
ensure that implants were firmly an-
chored in bone without pain. Mobil-
ity was examined using the ends of 2
hand instruments. In some patients,
abutments were found to be too long
and thereby interfering with the exter-
nal contour of the definitive prosthe-
sis. The abutments were replaced with
shorter ones. Retaining clips were
placed onto the abutments, and a de-
finitive impression was made using a
vinyl polysiloxane material (Reprosil;
Dentsply Caulk, Milford, Del). A type
IV stone cast (Fujirock EP; GC Europe,
Leuven, Belgium) was prepared, onto
which a clear acrylic resin backing was
fabricated to maintain the retaining
clips. The acrylic resin backing area
was outlined on the stone cast and
fabricated using autopolymerizing
acrylic resin (Orthocryl 2000; Den-
taurum). A wax sculpture of the miss-
ing ear was made to match the oppo-
site ear in size and shape. It was then
attached to the acrylic resin backing,
evaluated on the patient’s face, and
adjusted as necessary. A 3-piece mold
of the wax ear was then made using
dental stone. The wax was then elimi-
nated by immersion in a hot water
bath, and the mold was cleaned and
dried. The clear acrylic resin backing
was repolished from both sides and
properly positioned in place on the
stone cast. To ensure effective bond-
ing between the acrylic resin backing
and silicone, the acrylic resin backing
was cleaned using gauze saturated
with acetone, primed (Primer S-2260;
Dow Corning Corp, Midland, Mich),
and left for 1 hour. A thin layer of
medical adhesive type A silicone (Si-
lastic Medical Adhesive Silicone, Type
A; Dow Corning Corp) was placed
onto the acrylic resin backing, and
then the mold was further packed
with skin color-tinted medical grade
silicone (Silastic MDX4-4210; Dow
Corning Corp). The definitive silicone
prosthesis was finished and custom
tinted to closely match the patient’s

Implants osseointegrated after 4 months of healing.

Note healthy periimplant abutment skin.

[ Definitive silicone auricular prosthesis.

skin color (Fig. 6). Retaining clips
were placed onto the implants and
their position properly relieved in the
acrylic resin backing. They were then
picked up using clear autopolymeriz-
ing acrylic resin (Acry Self; Ruthinium
Dental Products, Ltd, Badia Polesine,
Italy). Excess material was removed,
and the acrylic resin backing was fin-
ished and polished.

Implants

and surrounding tis-
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sues were evaluated after 1, 6, and
12 months of prosthesis insertion.
The following were evaluated: peri-
implant abutment sebaceous crust-
ing, periimplant abutment exudate,
skin thickness, periimplant abutment
tissue reaction, and implant mobil-
ity. Patients in the current study were
followed from 12 to 30 months after
implant placement. The sebaceous
material adherent to the implant abut-
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ments was visually quantified prior to
all other measurements. This provid-
ed an evaluation of patient hygiene.
Four grades were used, according to
the criteria proposed by Gitto et al”:
grade O represented no crusting; for
grade 1, a small amount of crusting
was evident but not encircling the en-
tire abutment; for grade 2, a moder-
ate amount of crusting not encircling
the entire abutment was present; and
grade 3 represented heavy accumula-
tion of crusting encircling the entire
abutment. The presence of periim-
plant abutment exudate was visually
observed and recorded.” Grade O in-
dicated no exudate, grade 1 indicated
serous exudate, while grade 2 denoted
purulent exudate.

Skin thickness was measured using
a plastic periodontal probe inserted
along the long axis of the implant
abutment until resistance was met.
To standardize the probing pressure
each time the test was conducted, a
pressure-sensitive plastic periodontal
probe (PDT Sensor Probe; Pro-Dent-
ec, Batesville, Ark) was used. Probing
was performed at 4 sites around each
abutment.

Periimplant abutment tissue in-
flammation was visually assessed.”
Grade 0 denoted normal skin, grade
1 indicated mild inflammation (slight
redness and/or edema, nontender),
grade 2 indicated moderate inflam-
mation (redness, edema, mild tender-
ness), while grade 3 included severe in-
flammation (marked redness, edema,
ulceration, moderate to severe pain).

Mobility was tested by applying
alternative back and forth pressure by
the back of 2 hand instruments on the
sides of the implant abutment. Clini-
cal mobility was graded as 0, for no
mobility, and grade 1 for clinically de-
tected mobility. Implant survival was
followed for a minimum of 1 year and
a maximum of 2.5 years. Data were
collected and statistically analyzed us-
ing the nonparametric Friedman’s test
for overall comparisons and Wilcoxon
signed rank test for post hoc assess-
ment of significance between follow-
up periods (a=.05).
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RESULTS

Throughout the study period,
none of the implants failed to os-
seointegrate, providing a survival rate
of 100%. All implants are in func-
tion, with the longest longitudinal
follow-up being 2.5 years (average 21
months). During the follow-up visits,
loosening of abutments was noticed
in 28.6% of the patients (2 of 7).
Abutments were retightened lightly by
hand to avoid exerting excessive pres-
sure, so as not to damage the 1-stage
implants. At the first month recall,
42.9% of patients (3 of 7) had a small
amount of crusting judged as grade 1,
while another 42.9% of patients (3 of
7) had more crusting (grade 2). At the
same time, 14.3% of patients (1 of 7)
had heavy accumulation of crusting
encircling the entire abutment (grade
3). At the 6-month recall, 57.1% of
patients (4 of 7) presented with grade
1 crusting, while 42.9% of patients (3
of 7) had crusting judged as grade 2.
After 1 year, 85.7% of patients (6 of 7)
had grade 1, while the other 14.3% (1
of 7) had grade 2 crusting (Table II).
No significant improvement in overall
grades was found between the 1- and
6-month recalls and between the 6-
and 12-month recall sessions (x?=4.8,

P>.05). However, a significant (P=.04)
improvement in grades was found be-
tween the 1- and 12-month recalls.

Regarding periimplant abutment
exudate at the 1-month recall, 71.4%
of patients (5 of 7) had no evidence
of periimplant abutment exudate,
while 28.6% of patients (2 of 7) had
slight serous exudate. At the 6- and
12-month recalls, none of the pa-
tients had any periimplant abutment
exudate (Table Ill). No statistically
significant difference in overall grades
was found between the 1-, 6-, and 12-
month recalls (x*=4.0; P>.05).

Skin thickness (probing depth) af-
ter 1 month of implant placement av-
eraged 6 mm. At the 6-month recall,
skin thickness was slightly reduced to
an average of 5.4 mm, while the mean
thickness at the 1-year recall was fur-
ther reduced to an average of 4.9 mm
(Table IV). An overall significant differ-
ence was found between the 3 follow-
up periods (x?=8.6; P<.04). No statis-
tically significant difference was found
between the mean skin thickness val-
ues at the 1- and 6-month sessions.
However, a significant reduction in
skin thickness was found between the
1- and 12-month (P=.03) and 6- and
12-month (P=.04) test sessions.

Periimplant abutment tissue re-

TABLE |I. Results of periimplant abutment sebaceous crusting
grades between test sessions (grade 0: no crusting; grade 1: small
amount of crusting not encircling entire abutment; grade 2: moder-
ate amount of crusting not encircling entire abutment; grade 3: heavy
accumulation of crusting encircling entire abutment)

Patient 1 Month 6 Months 12 Months
1 3 2 2
2 1 1 1
3 2 1 1
4 1 2 1
5 1 1 1
6 2 2 1
7 2 1 1

Friedman’s test (2=4.8, P>.05)
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TABLE Ill. Results of periimplant abutment exudate grades between
test sessions (grade 0: no exudate; grade 1: serous exudate; grade 2:
purulent exudate)

Patient 1 Month 6 Months 12 Months
1 1 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 1 0 0
7 0 0 0

Friedman’s test (x>=4.0, P>.05)

TABLE V. Results of skin thickness values (mm) between test sessions

Patient 1 Month 6 Months 12 Months
1 6 6 5

2 5 4 4

3 5 5 4

4 6 6 6

S 7 5 4

6 9 8 7

7 4 4 4
Mean (SD) 6.0 (1.633) 5.4(1.397) 49(1.215)
Median 6.00 5.00 4.00

Z, (Py) 1.134(0.257) 2.060* (.039)
Z(P) 2.000* (.046)

Friedman’s test (x2=8.6, P<.05)

*Statistically significant difference at P<.05

Zy Wilcoxon signed rank test between 1-month and 12-month follow-up

Z, Wilcoxon signed rank test between 6-month and 12-month follow-up

action was evaluated after 1 month
of implant placement. No periim-
plant abutment tissue reaction was
found in 28.6% of the patients (2 of
7), while 57.1% of the patients (4 of
7) experienced mild inflammation,
evidenced by slight redness (Fig. 7).
The remaining 14.3% of the patients
(1 of 7) presented with moderate
inflammation, evidenced by periim-

plant tissue redness and edema. At
the 6-month recall, 71.4% of patients
(5 of 7) showed no clinically detect-
able periimplant abutment tissue re-
action, while 28.6% of patients (2 of
7) showed grade 1 tissue reaction.
For the 12-month recall, 85.7% of
patients (6 of 7) showed no clinically
detectable periimplant abutment tis-
sue reaction, while 14.3% of patients

THE JOURNAL OF PROSTHETIC DENTISTRY

(1 of 7) showed grade 1 tissue reac-
tion (Table V). No significant differ-
ence in overall grades for periimplant
abutment tissue reaction was found
between the 1-, 6-, and 12-month re-
calls (x*=3.7; P>.05). Regarding mo-
bility, none of the implants showed
any clinical signs of mobility through-
out the study period.
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Mild periimplant abutment tissue reaction (2 months after prosthesis
insertion), evidenced by slight redness, slight edema, but no tenderness.

TABLE V. Results of periimplant abutment tissue reaction

grades between test sessions

Patient 1 Month 6 Months 12 Months
1 1 0 0
2 0 0 1
3 1 0 0
4 0 1 0
N 1 0 0
6 2 0 0
7 1 1 0

Friedman’s test (x2=3.7, P>.05)
DISCUSSION

Although the concept of osseointe-
gration is the same whether implants
are placed intraorally or extraorally,
craniofacial implants should have
modified design features to match the
anatomical and biomechanical dif-
ferences in the facial area. In spite of
having limited thickness, facial bones
are dense. The load and frequency
of loading forces on craniofacial im-
plants are limited when compared to
implants placed intraorally.

The data in the current pilot study
showed that the single-stage tech-
nique did not significantly jeopardize
the survival rate of craniofacial im-
plants; thus, the hypothesis that the
single-stage
the survival rate of those implants is
not supported. Implants in the cur-

technique jeopardizes

KHAMIS ET AL

rent study were designed for extraoral
use. The authors hypothesize that
since the implants were 5 mm in di-
ameter without a flange, they provid-
ed a large surface area together with
lateral stability for better osseointe-
gration. Short implants with lengths
of 4 mm or 5 mm were used to suit
the limited thickness of facial bones.
However, the short length was com-
pensated for by the wide diameter.
Moreover, in a previous study, 5-mm-
diameter implants, 5 mm and 6 mm
in length, were used successfully in the
posterior mandible and maxilla where
occlusal forces are much greater than
those applied extraorally.?® Schlegel et
al®* also reported using craniofacial
implants (Ankylos; Dentsply Tulsa
Dental Specialties, Tulsa, Okla), 3.5
mm in diameter and 4, 5, and 6 mm
in length, with a high survival rate.

Implants were designed to have an
internal connection to facilitate and
simplify initial abutment screw posi-
tioning into the implant body. Special
drills of increasing diameter, provided
with positive stops, were used to pre-
vent penetration of the internal cortex
and dura. Abutments tapered to an O-
ring head were used. Although several
studies used bar and clip retention
for its desirable splinting effect and
equitable load distribution,’6821.26
newly designed O-ring abutments
provide good retention, are easier for
patients to maintain, are less cost-
ly, and simplify prostheses fabrica-
tion when compared to bar and clip
retention.*>?%% Also, when O-rings are
used, as opposed to bars, less metal
is visible when the prosthetic ear is
removed, which is probably more es-
thetically satisfying to patients.

In the present study, 3 implants
were placed for each patient in an off-
set, tripod configuration. Although 2
implants might be enough to support
and retain a bar-retained auricular
prosthesis, a third implant is neces-
sary with O-ring attachments to al-
low for relief under the artificial ear
and, at the same time, avoid rotation
of the prosthesis over the round ball
head of the attachment.

Most of the studies reporting on
the use of craniofacial implants per-
formed a 2-stage surgical procedure
with a 3- to 4-month submerged
healing period.®'*16202! |n the cur-
rent study, the single-stage surgical
procedure was used, and the O-ring
portion of the abutment remained ex-
posed through the skin at the time of
implant placement. Thus, the second-
stage surgery was eliminated, thereby
obviating the need for general anes-
thesia, flap raising, and bone expo-
sure to locate the implants, generally
required in the auricular area, in par-
ticular, where skin is usually thick. The
single-stage technique significantly
simplified the procedure both for the
patient and clinician.

To avoid the problem of skin over-
growth covering the exposed part of
the O-ring abutment, plastic washers
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were attached to the abutments us-
ing clips. The washers also protected
the periimplant skin from irritation
and trauma during healing. The re-
taining clips were later removed from
the washers and reused to retain
the silicone definitive prosthesis. Al-
though screw-retained plastic wash-
ers were used in a previous study,'
clip-retained washers were used in
the current study because the abut-
ments were of the O-ring type. Asher
et al® recommended using a night
guard over implant abutments to pre-
vent noises, which could occur from
the rubbing of implants against bed
linens, from irritating some patients.
Plastic washers may also minimize the
rubbing effect, improving patient sat-
isfaction.

All 21 implants in the present
study osseointegrated,
showed signs of failure, evidenced by
the lack of clinically detectable mo-
bility or pain, throughout the study
period. This finding is in agreement
with Nishimura et al,?’ Khamis,™
and Schlegel et al,?® who reported a
survival rate of 100% for craniofacial
implants placed in the mastoid area,
and further indicates the high pre-
dictability in the success rate of cran-
iofacial implants, as documented by
many studies.*®21327 Patients in the
current study had not been irradiated,
which was a specific exclusion criteri-
on for this investigation. Presumably,
a 1-stage craniofacial implant place-
ment approach would not be recom-
mended at this time for those in need
of auricular replacement after losing
an auricle due to malignancy that was
managed with radiotherapy.

Implant survival and periimplant
tissue health were evaluated clinically,
as this was determined to be the most
feasible method for extraoral implant
evaluation. Unlike for intraoral im-
plants, periodic radiographic moni-
toring of craniofacial implants was
found to be impractical.”™

All patients demonstrated seba-
ceous crusting to varying degrees
throughout the study. At the 1-month
recall, most of the patients had grade

and none

1 and 2 sebaceous crusting, while
only 1 patient had grade 3. This might
be attributed to the delicacy which
the patients were required to use in
managing the implants during the
osseointegration period, which may
have interfered with optimal hygiene.
There was no significant decrease in
the amount of sebaceous crusting by
time (between the 1- and 6-month,
and 6- and 12-month recalls), al-
though the values seemed to decrease
after 6 months and then after 1 year.
The decrease in crusting may be due to
the continuous efforts to emphasize
to the patients the importance of hy-
giene and its effect on implant health,
together with the patients’ increasing
familiarity with and improvement in
hygiene measures. This was evidenced
by the significant improvement in se-
baceous crusting grades between the
1- and 12-month recall. However,
all patients had crusting in variable
amounts throughout the study. This
may be explained by the difficulty in
auricular implant hygiene, attributed
by Thomas? to the patients’ limited
field of vision. It can also be attributed
to patients’ personal hygiene habits.

Little of periimplant
abutment exudate was recorded at
the first-month recall, when soft tis-
sue healing was still in progress. The
presence of periimplant abutment
exudate, which is a sign of infection,
might also be related to the amount
of sebaceous crusting and frequency
of hygiene. Skin thickness was moni-
tored throughout the study period.
No significant change was found be-
tween the 1- and 6-month recalls.
Skin thickness was, however, reduced
significantly between the 6- and 12-
month recalls, and consequently, be-
tween the 1- and 12-month recalls.
This again might be attributed to the
progressive periimplant soft tissue
healing. Although the periimplantskin
was thick and hairy in some patients,
it did not seem to interfere with im-
plant success.

The periimplant abutment tissue
reaction, evidenced by changes in
color, edema, and pain, was mild in

evidence

THE JOURNAL OF PROSTHETIC DENTISTRY

the 1-month recall, probably because
the periimplant tissues were still in the
healing phase and proper hygiene was
not feasible. Improvements through-
out the follow-up sessions were evi-
dent, although not statistically sig-
nificant. Again, this may be due to the
complete healing of the periimplant
tissues together with proper hygiene
measures that were continuously re-
inforced. The mild periimplant tissue
reaction might also be partially attrib-
uted to the presence of thick, hairy
skin around implants in some patients
interfering with proper hygiene. None
of the patients, however, presented
with severe inflammation (grade 3)
throughout the study period. The re-
sults seem to be in agreement with
those of Tjellstrom,?® who reported
that 60% of patients had no adverse
reactions around any implants.

Slight inflammation, presenting
as skin redness, was noted when se-
baceous crusting was removed from
around implant abutments. The slight
inflammation can be explained when
comparing sebaceous crusting to cal-
culus around intraoral implant abut-
ments, which acts as a constant irri-
tant and results in inflammation that
may ultimately lead to periimplant
abutment dermatitis.” It is therefore
accepted that good patient hygiene
compliance combined with thin, im-
mobile soft periimplant tissue mini-
mizes complications.?’?%?” However,
none of the patients was able to main-
tain the level of hygiene required to
prevent the occasional development
of soft tissue inflammation around
the abutments, which is in agreement
with the findings of Nishimura et al.?’
The hygiene of patients was inconsis-
tent, and, therefore, repeated hygiene
instructions were necessary. Periim-
plant tissue reaction in the present
study did not compromise osseointe-
gration; this was evidenced by the lack
of clinical implant mobility through-
out the 1-year recall. This, again, was
noted in previous studies.' %

In spite of the small number of
patients/implants, relatively short fol-
low-up, and limited implant site skin
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preparation, the results of the cur-
rent study suggest that craniofacial
implants placed in a single-stage pro-
cedure are predictable. This is prob-
ably because patients were instructed
not to subject the implants to exces-
sive forces during osseointegration,
together with proper initial primary
implant stability. Primary implant sta-
bility can be predictably achieved in
the mastoid bone because of its com-
pact nature. Placing the implants in
the prepared osteotomy sites was not
possible by hand force. The ratchet
wrench (OsteoCare Implant System,
Ltd) was always needed to place and
tighten the implants. If primary im-
plant stability is not optimal because
of reduced bone quality, a short,
1-mm, collar-length abutment with
an O-ring head can be placed using a
2-stage technique as a treatment al-
ternative. The short abutment, how-
ever, can still be palpated and eas-
ily detected at second-stage surgery,
minimizing the need for extensive flap
elevation. The abutment can later be
changed to a longer one of appropri-
ate length for prosthesis attachment.

CONCLUSIONS

Within the limitations of this study,
the use of the single-stage surgical
procedure together with the newly de-
signed craniofacial implants provided
a 100% implant survival rate.
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