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ABSTRACT

INTRODUCTION: Although plastic surgery is capable of restoring missing tissues, it may not be the ideal choice of treatment because of the
complex shape and structure. For restoration of complex organs such as ears, prosthetic restorations may be an alternative to surgical
restorations due to their aesthetical success. Prosthetic rehabilitation to restore the facial disfigurements with custom made prosthetic devices
may improve the level of function and patient’s self-esteem. Difficulties with facial prostheses may arise due to patient factors such as amount
of soft tissue loss, location of the auricular defect, dynamic tissue beds, retentive quality of the area, and associated irritation of the tissue beds.
Hence, the rehabilitation choice depends on meticulous restoration of physical dimensions, external contour, and surface landmarks to ensure
satisfactory aesthetic outcomes for prosthodontists and their patients.

OBJECTIVES: To use inrta-oral implant as an alternate of maxillofacial ones to retain auricular prostheses and evaluate autografted single
stage implant placement surgery.

MATERIALS AND METHODS: Ten patients complaining of congenitally missing ear either microtia or anotia or acquired missing ones
were recruited from maxillofacial and prosthodontic departments’ outpatient clinics, Faculty of dentistry, Alexandria University. Patients were
diagnosed clinically and radio-graphically using Cone Beam Computed tomography imaging (CBCT). The prosthetic ear was retained using
three ball and socket attachments .They were evaluated upon radiographic and clinical level of osseointegration as well as patient acceptance
and hygiene.

RESULTS: None of the implants showed failure to osseointegration; providing a survival rate of 100% on both clinical and radiographic
levels of evaluation.

CONCLUSIONS: The use of 6 mm dental implants in the mastoid region succeeded to replace the maxillofacial implants. Single stage implant
placement surgery minimized tissue traumatization and possessed higher patient satisfaction level.

KEYWORDS: Intraoral implants, single stage surgery, auricular prosthesis, Autografted implants.
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INTRODUCTION

The rehabilitation of patients with head and neck disability
due to either congenital or acquired defect is a challenging
task. It is a difficult task because the defects are large and
the soft tissues may be present in'a healing Condition.
Maxillofacial prosthesis need to fulfill two essential
requirements, esthetics and function (1).

The last few decades have witnessed a significant
increase in extensive malignancies of the head and neck
region(2) . This has resulted in increasing number of
patients with extensive post-surgical defects. Many of them
need to be suitably rehabilitated to minimize long term
physical, functional and psychological consequences and
ensure early return to normal life. In addition, these patients
could be more willing to accept large surgical resections, if
counseled about prosthetic reconstruction, prior to
definitive surgery. It is crucial that all such patients receive
a pre-operative referral to a maxillofacial prosthodontist
prior to surgery (3).

Microtia is the most well known congenital anomaly of
the auricle, and it results from incomplete embryonic
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development that is described as a congenital small and
malformed external ear. The deformtiy occurs with a
frequency of one in every 7000 to 8000 live births (4). The
prevalence is significantly higher in Hispanics, Asians,
Native Americans and Andeans. Males are affected more
than females, and most cases of microtia are unilateral with
a higher rate of occurrence on the right side. Environmental
and genetic factors are important in the etiology of microtia
(5). Microtia can cause psychological morbidity and
surgical repair results in significant relief (6).
Classification systems have been developed to facilitate
diagnosis, surgical repair and research studies of microtia.
Hermann Marx described the first classification system in
1926, which was later modified by Meurman.
Marx/Meurman(7,8) classified microtia into four degrees
based on the vestigial remnant. In grade | microtia, all of the
structures are present but with variable degrees of
hypoplasia of the auricle, with cupping and variable
external auditory stenosis. In grade Il, variable hypoplasia
of the concha is often accompanied by the absence of the
external auditory canal. Grade 11 is the classic ‘peanut ear’,
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in which the auricle is absent and the lobule has an abnormal
shape and position. Grade 1V, known as anotia, is the most
severe form of microtia, which is characterized by the
complete absence of external ear (8).

Despite the advances in other methods, autologous
costal cartilage graft remains the mainstream of ear
reconstruction surgery. The acceptable aesthetic results and
durability of the cartilaginous framework in long-term
follow-up have contributed to the success of this method
(9). The Tanzer (10), Walton and Beahm (9) and Brent (11)
methods have provided the basis for current autologous
reconstruction techniques. Historically, it has required three
or four stages to create an ear. Current techniques have
evolved to reduce the number of required stages.

It is extremely important that the surgeon attempting to
reconstruct the auricle fully comprehends its three-
dimensional [3-D] morphologic features. The best material
for fabrication of the 3-D framework is autogenous costal
cartilage because of the least number of postoperative
complications. The criteria for auricular reconstruction are:
the patient is to be over 10-years-old; and the chest
circumference at the level of the xiphoid process is to be at
least 60 cm. The first stage operation is the fabrication.and
grafting of the three-dimensional costal cartilage
framework [3-D frame] and the second stage operation is
the projection of the reconstructed auricle. It is important to
comprehend the relationship between the angle of
projection, distance from the temporal surface to the highest
plane of the auricle and the height of the cartilage construct
for a successful and symmetrical projection of. the
reconstructed auricle. With the use of the temproparietal
fascia flap [TPF] and ultra-delicate split thickness scalp skin
[UDSTS] during the first stage operation, the problems
created by low hairline have been resolved, and the surgical
results have been consistent and satisfactory. Skin grafting
alone for auricular reconstruction is contraindicated (9-11).

Medpor (Stryker, USA) is a synthetic biocompatible
porous polyethylene implant. Reinisch (12) has pioneered
its use as an alternative to conventional autologous rib
cartilage graft for ear reconstruction. Through the past
several decades, he has made several modifications to both
the implant and his surgical technique to decrease the
complications of this method.

The ear prosthesis or epithesis is an alternative to plastic
surgery. There are several methods for retention of
prosthesis. However, the osseointegration described first by
Branemark (13) during the 1950s has become the most
reliable and durable method for fixation of the prosthesis.
Using titanium implants to integrate facial or cranial
prostheses into living bone has been proven to be safe and
is associated with predictable esthetic results (13).

Maxillofacial rehabilitation is advantageous for such
patients because it allows for early rehabilitation, shortening
surgery and hospitalization time, lowering treatment cost,
and allowing the patient early psychosocial reintegration
(14).

The use of implants in maxillofacial prosthetics
provides patients with a predictable esthetics, improved
retention and stability of their prostheses in comparison
with other retention methods. Traditional methods include
the use of medical-grade skin adhesives, spectacles, and
tissue undercuts. These modalities are associated with
difficulties related to retention reliability, stability, adverse
tissue reactions, and accelerated discoloration and
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prosthesis  deterioration, discomfort, and reduced
acceptance(15).

Implant retained prostheses are a suitable option for
their enhanced retentive property and are preferable to
surgical reconstruction which may have unpredictable
results. The construction of the missing auricle puts a test
on the skill of the prosthodontist to reproduce the form,
texture and tone of the existing contralateral ear but its
successful rehabilitation is a rewarding experience for the
dentist and patient alike (15).

Since the introduction of endosseous implants for use
with bone conduction hearing aids in 1970s, the use of
osseointegrated implants to retain facial prostheses has
acquired an.important role in the prosthetic rehabilitation of
patients with craniofacial defects and became an integral
part of treatment planning for facial reconstruction (16-17).
Implant retention is currently considered as the gold
standard in prosthetic reconstruction of these structures. The
success of bone-anchored auricular prostheses could base
upon the patients’ acceptance, contribution to quality of life
and use of the prostheses as replacement prosthesis for
either a developmental defect or acquired defect (18, 19).

The use of cranial implants has also provided an
alternative approach towards rehabilitating patients with
severe auricular defects since 1977 (20) and has become a
viable option that can offers several advantages over
traditional reconstructive techniques. It has been suggested
that, auricular implants enhance retention and stability of
prostheses (21), improving the patient’s confidence and
sense of security. In addition (19), attachment systems aid
in the proper positioning of prostheses, facilitating insertion
by the individuals with auricular defects. The etiology of the
loss of an auricle can be either acquired or congenital.
Among acquired cases, gunshot injuries, traffic accidents
etc, burns, ablative cancer surgeries are the reasons (18, 19
and 22).

As a result, An implant-retained auricular prosthesis is
also an option that can be considered instead of surgical
reconstruction (22,23). The application of craniofacial
implants for facial disfigurement was first reported by
Tjellstrom(24). The use of implants has an obvious
advantage of better retention but then it is also associated
with the potential surgical complications and cost related
factors. Many implant systems are currently available for
intraoral use, with different strategies and designs to match
and overcome difficult oral conditions, improving the
prosthetic outcome. However, craniofacial implants have
not gained much attention, largely due to the small
population of patients in need of extraoral rehabilitation and
the few systems available(25,26).

Most of the studies reported using the 2-stage surgical
procedure for placing craniofacial implants, to allow for
undisturbed healing (22, 23, 27-29). However, Khamis et al
(30) described a new technique with modified abutments in
implant-retained auricular prostheses, using a single- stage
surgical procedure. They (30) have screwed the modified O-
ring abutments directly 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 an osseointegration
period of 4 months, a silicone prosthetic ear was fabricated
and retained using clips over the O-ring abutments.
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MATERIALS AND METHODS

Patients were informed about the treatment procedures and
follow-up examinations. Informed consent was filled out of
each patient in accordance with the regulation of Ethics
Committee in Faculty of Dentistry, Alexandria University.

Ten patients age range, (6-33 years with a average mean
of 20 years), presented with fourteen auriculars defects
involved in this study. All the patients enrolled in the
present study agreed to participate in it, provided with a
confirmed consent, and then 42 implants placed among
them. Patients that were enrolled in the study were selected
of Adequate medical health, with either Unilateral or
Bilateral auricular loss. Patients who were withdrawn in the
study have been presented with either total or partial loss of
auricle (Anotia or Microtia), and their ages were not to be
less than 6 years old.

Only Four of the selected patients had congenital
auricular defects ranging between microtia type | and II,
while the rest six patients had an acquired ones resulted
from accident. None of the selected patients had lost their
ears due to malignant nor had undergone neither
radiotherapy nor chemotherapy. In addition, four of the
selected patients have bilateral auricular defects.

All the patients in the current study undergone a skin
grafted single stage implant surgery with ball and socket
attachment as a first stage treatment. Forty-two intra -oral
implants (c-tech BL, Italy) were used for fourteen patients.
Clinical Procedures were done using Pre-operative
examination to assure case selection-according to research
diagnostic criteria of maxillofacial mastoid region
examination. Planning method using CBCT of the mastoid
region and clinical photographs of the patient were obtained
preoperatively. Medical evaluation for patients before
surgical intervention was made for surgical preparation. An
irreversible hydrocolloid impression material ( Kromalgin,
high precisions alginate , Italy ) was made for the unaffected
side if present which was obtained. for the contra lateral ear
and in case of bilateral loss of ears, a patient relative
donation was made after the approval of both the patient and
the donor.

A definitive impression was taken for the affected
(absent ) auriclar side using additional silicone elastomeric
impression material (ExamixTM ,< Monophase, GC,
America Inc.) to be poured in type |V stone cast (extra-hard
stone) were the wax model sculpture (figure 2) obtained
from the contra lateral one was to match it in size and shape.
In cases of bilateral loss, donor's ear should be modified to
match patient's face and features. The Sculpted wax ear
should be evaluated on the patient using facial guidelines.

The surgical guiding template (positioner) of clear
acrylic resin was poured. Pre- planned six drilled holes were
made using copper bands in the “positioned, which
corresponds precisely to the expected prosthetic implant
position to guide in craniofacial implant placement. two
holes were drilled for each implant in the positioner using
No 12 round bur that made , the holes were filled with metal
balls neighboring to each other with same inclination on the
same horizontal line to allow the choice of the proper
implant position hole using the CBCT super imposition. For
each implant one hole was picked out of the two holes and
tabulated for surgical drilling. Evaluation of the CBCT with
the surgical template to choose the most suitable of the
drilled holes as regards the adequate bone thickness.
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The titanium implant (C-tech. BL type) (figure 1) was
provided in 6 mm length with a standard diameter of 4.8
mm, a 2-mm height of smooth collar, a reverse buttress
thread, a flat platform, and an internal hex abutment
interface. It was placed in the mastoid region of a bone
thickness averaged from 5 or 6 mm in this area as a recipient
site for implant retained auricular epistheses (non-irritated
predictable area for placement). Patients undergone general
anesthetic surgery to place the implants with a curvy linear
post auricular incision. All the cases had received implants
of 6 mm height and 4.8 mm in diameter.

A clear acrylic resin surgical template (positioner) was
placed in its accurate position according to the proper
location with the ledge extension in the external meatus
located by the CBCT to allow for implant drilling; where
the implant should be placed in the chosen hole 20 mm away
from the external acoustic meatus and 15 mm from each
other. Skin and subcutaneous tissues were reflected using a
full thickness incision flap with undermined margins where
the bone surface was exposed.

The implants were inserted by drilling using standard
surgical kit (c-tech implant kit) at the sites that were marked
with._surgical template (positioner). The surgical Kkit
included: four drills in addition to a pilot drill, which was
used as a primary drill followed by the other four drills until
the final one that corresponds to the specific implant
diameter (4.8 mm). They were inserted parallel to each
other under minimal trauma  to prevent heat injury to
the surrounding bone and to ensure primary
osseointegration. A finger wrench was used for initial
screwing of the ‘implants followed by the ratchet wrench
(20-35 N/cm) which indicate initial stabilization and strong
anchorage within bone.

After the implants were placed, the healing abutments
were directly screwed into the implant manually and
tightened according to the amount of the skin graft, where
their heights ranged from 2 to 6 mm according to the
autogenous skin (auto-donated) graft thickness was used in
a single stage procedure. The graft was placed to cover the
implant collar.

Perforations were made in the flap corresponding to the
implants positions; afterwards the flap was sutured in place
using non-resorbable suture (proline-6/0) then covered with
ointment-soaked gauze to protect the skin.

The sutures  were removed one week  after the
surgery, and the patient was asked to apply antibacterial
ointment once or twice a week for the first three months.
Small self-cured acrylic resin buttons were shaped around
each healing abutment, to avoid surgical edema, swelling
and skin growth around the abutments. The patients were
left for 3- 4 month after surgery then was evaluated for
prosthetic management using Prosthetic material A-2000
Silicon Elastomer, Factor I, Incorporated, A-2000 Silicone
Elastomer product Lakeside, AZ USA).

At the end of the recommended period of 3-4 months for
osseointegration, the implant /abutment was evaluated for
the periods of 1,4, 6 and 12 months, where The criteria for
determining successful osseointegration included: Mobility
test for implants osseointegration

Absence or Presence of clinically detectable implant
mobility was checked by applying back and forth pressure
using the back of two hand instruments on the sides of
implant abutment. Grade 0: No mobility, Grade 1: mild
mobility, Grade 2: Moderate mobility and Grade 3:
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Aggressive mobility (failure to integrate). Absence or
presence of spontaneous pain or pain during abutment
tightened was assessed clinically by the patient.
Peri-implant abutment tissue visual examination was

monitored to assess inflammation level by Gitto et al. (31)
giving a scale from 0-4, were Grade 0: Normal skin ,Grade
1:Mild inflammation (slight redness and/or edema), Grade
2: Moderate inflammation (redness, edema, mild
tenderness) and Grade 3: Severe inflammation (marked
redness, edema, ulceration, moderate to severe pain).

Peri-implant abutment exudates secretion around implant
abutment connection was done by the visual inspection of
exudates was monitored through the four periodic
evaluation of osseointegration (1,4,6 and 12 months) as the
criteria done by Gitto et al.(31) Grade 0: No exudate, Grade
1: Serous exudate and Grade 2: Purulent exudate.

»

Figure 2: A .Wax sculpted
implant abutment

Skin crusting around implant/abutment connection was
examined by visual inspection of the skin .around the
implant abutment connection , this provides the evaluation
of patient hygiene by the use of four grades that were
included in the criteria that was proposed by Gitto et al.(31)
Grade 0 : No crusting, Grade 1: Small amount of crusting
but not encircling the entire abutment, Grade 2: Moderate
amount of crusting not encircling the entire abutment,
Grade 3: Heavy accumulation of crusting encircling the
entire abutment.

skin thickness (probing depth) has been evaluated by
using plastic periodontal prob that was inserted with the
long axis of the implant on four different points around the
implant abutment connection. Readings were tabulated and
average measured in which abutment height was chosen in
accordance or being replaced.
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STATISTICAL ANALYSIS

The date was collected, tabulated and statistically analyzed
by using descriptive data analysis by calculating the mean
and standard deviation.

RESULTS

In the present study, 42 implants were placed in 14 auricular
defects involving total of ten patients (4 patients with
bilateral auricular defects).

Evaluation of the peri-implant abutment tissues reaction
values obtained following the index described by Gitto et al
(31) at different time intervals of 1 month, 3 months, 6
months and 12 months , (table 1). At 1 month interval,
35.71% Of the patients showed normal overlying peri-
implant tissues, whereas 42.85 % showed mild non-tender
inflamed tissues with slight redness (score=1). Only 21.42%
of «patients showed moderately inflamed and reddened
tissues with “slight tenderness (score=2). None of them
showed severe inflammation with marked redness, edema,
ulceration and moderate to severe pain. The percent of
patients showing score=1 and score=2 decreased to 14.29%
and 7.14% at 3 months respectively, while at 6 and 12
months only 1 patient remained to show mild inflammatory
tissue reaction of score=1. The mean Value of tissue
reaction showed a decrease across the time periods from 1
month to 12 months recall (figure 3).

Peri-implanttissue reaction values
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Figure 3: Bar graph showing the mean of tissue reaction at 1, 3, 6
and 12 months recall.

Skin thickness values were evaluated in mm. upon
different time intervals of 1 month, 4 months and 12 months
(n=14) as shown in (table II). The results of measurement
of skin thickness values showed an overall decrease in the
mean across the time intervals from 1 to 12 months recall,
At 1-month recall, the skin thickness ranged between 2 — 8
mm, on the other hand this range decreased at 4 months and
6 months recalls (figure 4).

Skin Thickness Values in mm

Imonth At & raardth

Figure 4: Bar graph showing mean value of skin thickness at 1, 4
and 6 months recall.

Average sebaceous crusting values guided by the index
described by Gitto et al (31) at different recalls of 1 month,
4 months and 6 months were evaluated, (Table I11). At 1
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month recall, 50% of patients (7 out of 14) showed small
amount of crusting not encircling the entire abutment (grade
1), moreover 35.7% (5 out of 14) showed moderate amount
of crusting not encircling the entire abutment (grade 2),
while 14.3% of patients (2 out of 14) showed heavy
accumulation of crusting encircling the entire abutment.

At 4 months interval, 42.9% of patients presented with
no crusting, with a decrease in the no. of patients presenting
with grade 1, 2 and 3 crusting with percent 28.6%, 21.4%
and 7.1% respectively. The percent of patient with grade 0
increased to 50 % at the 6 month recall. In addition, none of
them presented with grade 3 crusting (figure 5).

Frequency of sebaceous crusting grades among patients

14 30%

Figure 5: Bar graph representing the frequency of sebaceous
crusting grades recall.

The average of sebaceous crusting showed a range and
mean of at one and 6 months recall and 3 at 4 months recall.
The mean value of crusting was noticed to be 1.64 +0.745,
0.93 + 0.997 and 0.64 + 0.745 at one , 4 and 6 months,
indicating an improvement in tissue healing .

Evaluation of peri-implant exudates values guided by
the index described by Gitto et al (31) at different recalls of
1 month, 4 months.and 6 months, (table 1V). The results of
peri-implant abutment values showed mean of 0.64 + 0.633
at one month, 0.14 + 0.363 at 4 month and 0.00 + 0.00,
where none of the patient showed exudates discharge at 6
months interval (figure 5). At one-month recall, 42.9%
showed no exudates (grade 0), 50% showed serous exudates
(grade 1), and 7.1% showed purulent exudates (grade 2). At
4 month recall 85.7% showed no exudates and 14.3 %
presented with serous exudates. None of the patients
presented with purulent discharge at this phase. At 6 months
recall, none of the patients presented with exudates
discharge whether serous or purulent (figure 6).

Peri-implant abutment exudate values
100%

B85.70%

100.00%
90.00%
80.00%
70.00%
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30.00%
20.00%
10.00%

0.00%

grade 0 grade 1 grade 2

m1lmonth ®4month & month

Figure 6: Bar graph showing peri-implant abutment exudates
values at 1, 4 and 6 months intervals.

DISCUSSION
Reconstruction of maxillofacial defects are considered a
complex modality and requires a good cooperation in
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diagnosis and treatment planning based on the presence of
two line of treatments (surgical and prosthetic) which can
be solitary or in conjunction together.

Since the concept of osseointegration is similar whether
implants are placed intraoral or exraoral, of intraoral
implants were used in the present study as a mean of
retention to replace the extraoral ones in the auricular region
where they showed a great success and survival rate
reaching up to 3 years in function. In the current study ;
6mm height implant with 4.8mm diameter and 2-mm height
smooth collar were placed. They had a design of reverse
buttress thread, a flat platform, and an internal hex abutment
interface.

Apart of many advantages provided by the implants, the
significant improvement in prosthesis retention without
using adhesive has great added to patient acceptance.
Granstrom et al (32) reported their experience of
osseointegrated implant in 100 pediatric patients. The
implant failures were 5.8% of 170 inserted fixtures. In
another study, Korus et al (33) assessed the long-term
outcomes of osseointegrated ear reconstruction procedures
performed on 69 pediatric and adult patients. The results of
that study showed that patients were generally satisfied with
the osseointegrated implant.

A post surgical radiographic evaluation of implant
osseointegration in the mastoid region was done using a
CBCT showed a complete integration success with no
evidence of any discontinuity in-implant bone interface.
This finding was coherent with multiple studies (32,34,35).

During the follow up visits along the three years none
of the implant ‘abutments have shown an evidence of
mobility or abutment loosening clinically . Abutments were
checked using a hand wrench to avoid unnecessary torque
or pressure applied to any. This finding is in agreement with
Nishimura et al.(34) and Wrigh et al. (35) have reported a
high survival rate and life span of implant retained auricular
prosthesis aswell as karakoca et al. (19) has reported similar
results.

Three implants have been placed in each auricular
defect as to allow for proper retention and more secured
attachment, as well as giving patient good predictability of
placing it in the proper direction. Although some
researchers (36) have recommended that 2 implants are
enough for function, because the episthesis is not heavy,
others (34) have preferred 3 or 4 implants when the
computerized tomography sections were examined and the
temporal bone quality seemed to be appropriate for
osteointegration. In this case report 3 implants were used
because of the temporal bone quality.

It has been known that implant retained auricular
prosthetic surgeries may be performed in a single or two
stage surgery. In the current study, all 42 implants were
done using single stage surgery that was preferred over the
two stage one as to avoid the scar tissue formation resulting
from surgery and relief the patient from the fear and
expenses of going through two general anesthetic surgery.
Also, Sencimen et al. (37) also stated that the two-stage
procedure is not recommended so as not to compromise the
vascular supply of the area.

Once implants are successfully placed, 3 basic retentive
systems can be used: the bar and clip, the ball and keeper,
and the magnet and keeper. The bars and clips, in some
studies (38), showed disadvantages of being of high cost
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and the increased difficulty for the patient in performing the
necessary implant-associated hygiene. Therefore, the use of
ball and socket attachment preferred over bar-clip
attachment in the present study to allow the ease of
manipulation, use and placement of the prosthesis by the
patient as well as the prosthodontist. As this finding is in
agreement with karakoca et al. (19) who stated that the most
frequent complications are mechanical failure including
broken or lost clips, clip fracure, and frequent need of clip
activation using the clip activator, which are done by the
Prosthodontist.

Implant success and peri-implant tissue health were
evaluated clinically as it has been found to be the most
feasible method for extraoral implant evaluation. Unlike
intraoral implants, periodic radiographic monitoring of
craniofacial implants was found not to be practical (31).

35% of patients have shown no signs of pain or redness
in the pericuenous issues around implants, where 43%
showed mild redness with no evidence of pain, giving only
21% who suffered from moderate inflammation and redness
that has been improved significantly over time. None of the
patients showed severe inflammation with marked redness,
edema, ulceration.

Therefore, the absence of adverse and noticeable
reaction in the percutenous tissues around: implants
clinically in the present study was found. to be likely
evidenced by Tjellsrom et al.(24) and Nishimura et al. (34)
who mentioned that the frequency of adverse skin reactions
around the soft tissues of the percutaneous implant is
generally very low and the main symptomatic reactions may
consists of slight redness, moistened peri-implant tissues.
The likelihood of losing an implant because of adverse skin
reactions is quite low, but if these skin reactions are left
untreated, implant loss or withdrawal may eventually occur
(39).

50% of patients (7 out of 14) showed small amount of
crusting not encircling the entire abutment moreover 35.7%
showed moderate amount of crusting. not encircling the
entire abutment, while 14.3% of patients (2 out of 14)
showed heavy accumulation of crusting encircling the entire
abutment.

The presence of slight crusting around implant abutment
was found mostly in the first:month showing a noticeable
decrease during recall interval visits-as patients were being
instructed with a daily regime ‘(protocol) and ointment
placement post surgical to allow for minimizing pain,
redness and allowing edema to subside. Also Gumieiro et al
(39) have stated that good patient hygiene compliance
results in minimal soft tissue complications.

Patients who have been manifested with heavy
accumulation of crusting (2 out of 14), have been instructed
with a strict hygiene protocol and been more frequently
recalled for follow up. This finding was noticed among
young age group patients less than 10 years that may be
attributed to age mental level as well as socioeconomic
status.

Skin thickness around implant abutment connection in
the study has shown a range of 2-8 mm. Most of the cases
who presented with 8 mm skin thickness 1 month
postsurgical were found to be of young age group (below 16
years old) while in older age group it was found to be of
lesser skin thickness values and that corresponds to higher
skin proliferation activity. This finding is in agreement with
Tolman et al (32). In addition, patient who suffered from
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burn accidents, showed minimal (least) levels of skin
thickness .This was a result of the diminished blood supply
to the skin grafted site.

Skin thickness around implant abutment connection has
been significantly changed over the given recall intervals
but it has shown improvement and decreased in the
thickness in the 3 and 6-month recall visits giving the
explanation of edema resolution after surgery. It was found
that, both hygiene as well as ointment medications helped
the resolving of edema. This finding was in accordance with
Gumieiro et al. (39). Studies (1, 31and 34) have reported
that patient with worst skin reactions has manifested thick
peri-implant issues and thickness will result in increasing
complications.

At one-month recall, half of the patient showed serous
exudates secretion that was noticeably improved over time,
where it was found at 6 months recall visit that none of the
patients presented with exudates discharge whether serous
or purulent. Those results matched the results of peri-
cutaneous implant tissue reaction values which
corresponded to patient level of compliance to hygiene
measures (40) .

Finally, osseointegrated prosthesis reconstruction is a
long-term commitment of both patient and prosthetic team
is required to allow optimum results. , therefore reliability
and compliance of the patient as well as, the availability of
a multidisciplinary team of caregivers are needed for the
success of this procedure. It should also be always noted
that the prosthesis is not one’s own tissue.

Table I: Peri-implant abutment tissues reaction values.

Peri-implantabutment tissues reaction values

Defect 1 menth 3menths 6meonths 12months

10 1 0 0 i}

11 0 0 0 1}

12 2 2 1 1

13 0 0 0 a

14 2 1 0 o

Range 2 2 1 L

Mean 0.36 0.29 0.07 0.07

Standard Deviation 0.770 0.611 0.267 0.267
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Table I1: Skin thickness values in mm.

Intraoral Implant Retained Auricular Prostheses

Table IV: Peri-implant abutment exudates values.

Skin thickness values in mm

Peri-implant abutment exudates values

Defect 1 month 4months 6 months Defect 1 month 4months 6months
1 2z 2 1 1 1 0 0
2 4 4 4 2 0 0 0
3 2 = 1 3 0 0 0
4 5 5 5 4 2 1 0
5 G 5 5 5 0 0 0
6 5 4 5 6 1 0 0
7 G 6 G T 1 1 0
8 5 4 4 8 1 0 0
9 ] 6 6 9 0 0 0
10 7 5 4 10 0 0 0
11 7 6 5 11 1 0 0
12 6 5 5 12 1 0 0
13 5 i 3 13 0 0 0
14 7 6 6 14 1 0 0
Range 5 a 5 Range 2 1 0
Mean 5.36 1.57 4.29 Mean 0.64 0.14 0
Standard Deviation 0.633 0.363 0.000
Standard Deviation 1.781 1.342 1.637 Fo—— — e D00
Table I11: Average of sebaceous crusting.
Average of sebaceous crusting CONCLUSI ON
Defect L month Amonths 6 months 1.Ear reconstruction is one of the most challenging procedures
1 5 5 1 encountered by  plastic surgeons and anaplastologist
5 1 0 0 therefore many different methods and.techniques have been
3 1 - 0 devised.
i 35 5 i 2.The use of 6 mm dental implants in the mastoid region
5 5 5 0 succeeded to replace the maxillofacial implants.
5 1 - 2 3.Single stage implant placement surgery minimized tissue
7 5 5 1 traumatization and possessed higher patient satisfaction
P 5 5 5 level.
9 2 1 1
10 i 0 0 CONFLICTOF INTEREST
T 1 T 0 The authors declare that they have no conflicts of interest.
12 1 0 1]
13 2 1 1 ACKNOWLEGMENT
14 3 3 2 This research is respectfully submitted to the respectable
Range 2 3 2 Professors of the department of prosthetic dentistry. My
Meat 1.64 0.93 0.64 gratitude to my professors , colleagues, friends and last but
Standard Deviation 0.745 0.997 0.745 not least my famlly
Variance 0.555 0.995 0.555
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