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EDITORIAL

Implants are medical devices designed and manufactured to enhance an existing biological structure, sup-
port a damaged biological structure, or even replace a missing one. They are extensively used in surgery around
our bodies, such as limbs, ears, mouth, etc.

Prof. Katia de Freitas Alvarenga from Sdo Paulo University located in Brazil was invited to write an
implant-related article for Wearable Technology. Her team showed us a story about the function of cochlear
implants in hearing impairment caused by Kearns-Sayre syndrome (KSS). The effects of AASI (a kind of
individual sound amplification device) were compared in a pair of twin sisters.

Zoila Katherine Salazar Torres and her colleagues tried to determine the prevalence and related factors of
permanent pacemaker implantation in adult patients in the cardiology department of José Calasco Artega hos-
pital in 2017, by conducting a randomized cross-sectional study on 422 patients over 18 years old in the car-
diology department of “José Carrasco Arteaga” hospital in Cuenca, Ecuador.

What’s more, oral implants and calcaneo-stop implants research were also collected in this issue. Implants
research in English-speaking developed countries is spread all over the world. Here, we hope to help research-
ers know more about the implant-related research situation in Spanish-speaking countries.

Managing Editor
Dr. Yina Xu
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ORIGINAL RESEARCH ARTICLE

Implantation of permanent pacemakers in Cuenca—Ecuador,
from 2017 to 2018

Brigitte Estefan & Secaira Neira', Hermel Medardo Espinosa Espinosa?, Lizette Espinosa Martin?, Zoila Katherine
Salazar Torres?*, Karla Alexandra Aspiazu Hinostroza?, Juan JoséSolano Noblecilla!

I Ministerio de Salud P(blica 00593, Ecuador
*2 Universidad Catdica de Cuenca 170902, Ecuador. E-mail: zsalazart@ucacue.edu.ec

ABSTRACT

Introduction: In recent years, the placement frequency of permanent pacemakers has increased due to some risk
factors, some of which are carried out through cables. Objective: To determine the prevalence and related factors of
permanent pacemaker implantation in adult patients in the cardiology department of José Calasco Artega hospital in
2017. Methods: a randomized cross—sectional study was conducted on 422 patients over 18 years old in the cardiology
department of “José Carrasco Arteaga” hospital in Cuenca, Ecuador from January to December 2017. Information is
processed in SPSS software version 24. Descriptive statistical analysis based on frequency and percentage was used to
measure the statistical correlation with odds ratio (or) within 95% confidence interval. When p<0.05, it was considered
to be statistically significant. Results: The implantation rate of cardiac pacemaker was 7.1%, and the average age was
65.52 years (DS#14.77), mainly male. The risk factors associated with pacemaker implantation were atrioventricu-
lar block or 42.56 (95% confidence interval: 16.06-112.73, p=0.000); Sinoatrial node disease or 59.34 (95% CI.
11.67-301.93, P=0.000) and others or 0.017 (95% confidence interval: 0.00-0.05, p=0.000). Atrial fibrillation was not
statistically significant or 1.71 (95% confidence interval: 0.62—-4.71, p=0.354). Conclusion: The prevalence of pace-
maker implantation is 7.1%, which is related to atrioventricular block, which is the main risk factor, followed by nodu-
lar diseases.

Keywords: pacemaker; prevalence; risk factors

of some diseases through minimally invasive tech-
1. Introduction nology and low complication rate?.

At present, the use of permanent pacemakers Unlike developing countries without SpeCiﬁC
has increased in recent years, secondary to various  data, the frequency of implementation in developed
risk factors, some of which are modicable!). Thisisa  countries is 200 to 1000 per million inhabitantst!.
medical procedure implemented since the 1950s. At Previous studies have shown that the most common
present, it has Comp|ete|y Changed the management cause of implantation is still conduction disorder, of
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which the most prominent 85% are sinoatrial node
dysfunction and complete atrioventricular block®®!,
In developed countries such as the United States and
Europe, the prevalence of pacemaker implantation is
30% to 50%!Ml; According to the records of the
Spanish Society of Cardiology in 2017, this propor-
tion in Spain is 32.1%, so it is still a globally repre-
sentative problemt!,

In Ecuador, Dr. Abel Gilbert Ponton of
Guayaquil specialized hospital conducted a study. In
2017, 1zaguirre S determined 15% of the prevalence
of pacemaker implantation through his researchtl,

2. Materials and methods

A cross—sectional and retrospective study was
conducted by reviewing the clinical history of the
AS400 system in José€ Carrasco Arteaga hospital
and collecting information using a form pre- estab-
lished by the author. The sample consisted of 422
patients over the age of 18, who were randomly se-
lected and met the inclusion criteria.

The information is processed by SPSS version
24 (Windows statistical product and service solu-

tion). Descriptive statistics is used for analysis to
determine the absolute frequency and percentage.
The statistical correlation and odds ratio (or) are
measured within the 95% confidence interval.
When p<0.05, it is considered to be statistically
significant.

3. Results

Among the adults treated in the cardiology
department of “JoséCarrasco Arteaga” hospital, the
pacemaker implantation rate was 7.1%; 5.2% were
carriers and 88.7% were not implanted (Figure 1).
As for the sociodemographic variables of pacemaker
implantation, 266 men (63.0%) were dominant, of
which 5.7% were implanted with permanent pace-
makers. The average age was 65.52 +14.77 years,
including 223 elderly (52.9%) and 22 permanent
pacemaker implants (5.2%). 322 cases (76.3%) were
urban residents. According to marital status, the
most common group was 286 (67.8%). The main
education was 177 people (41.9%) in primary school,
of which 16 (3.85%) received permanent pacemaker
implantation. Finally, the most common occupation
is 164 retirees (38.9%), of which 19 (4.5%) need to
install such equipment. (Table 1).

Figure 1. XRD Prevalence of permanent pacemaker implantation. Josécalasco altega hospital, 2017.

Source: database. Editor: Author

Atrioventricular block and permanent pace-
maker implantation or 42.56 (95% confidence in-
terval: 16.06-112.73 p<0.001); Sinoatrial node dis-
ease or 59.34 (95% confidence interval:
11.66-301936; P<0.001). Unlike atrial fibrillation,
atrial fibrillation was not statistically significant or:
1.71 (95% confidence interval 0.62—4.71, P=0.354).
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Although according to our study, other categories
and our study were interpreted as the protective
factor or 0.017 (95% CI 0.00-0.08), this phenome-
non only applies to the placement of these devices,
not to the progression of cardiac structural diseases
(Table 2).
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Table 1. Prevalence of permanent pacemaker implantation. Jos€Calasco Altega hospital, 2017

Variable Implantation of yes  Pacemaker not Carrier Total Total
Gender
Female 6 (1.4%) 145 (34.4%) 5 (1.2%) 156 (37.0%) 0.574
Male 24 (5.7%) 225 (53.3%) 17 (4.0%) 266 (63.0%)
Age * year
18-39 0 (0.0%) 30 (7.1%) (0.5%) 32(7.6)
40-64 8 (1.9%) 149 (35.3%) 10 (2.4%) 167 (39.6%) 0.003
Over 65 22 (5.2%) 191 (45.2%) 10 (2.3%) 223 (52.9%)
Residence
Countryside 10 (2.4%) 88 (20.9%) 2 (0.5%) 100 (23.7%) 0.046
Urban 20 (4.7%) 282 (06.8%) 20 (4.7%) 322 (7(5.3%)

Marital status
Single 2 (0.5%) 28 (6.6%) 2 (0.5%) 32 (7.0%)

European Union of banks

for reconstruction and 0 (0.0%) 8 (1.9%) 0 (0.0%) 8 (1.9%)
development
Married 18 (4.3%) 251 (59.5%) 17 (4.0%) 286 (67.8%) 0.152
Divorced 2 (0.5%) 26 (6.2%) 0(0.0%) 28 (6.6%)
Widower 8 (1.9%) 57 (13.5%) 3(0.7%) 68 (10.1%)

Teaching level

Hliteracy 0 (0.0%) 8 (1.9%) 0 (0.0%) 8 (1.9%)

Primary 16 (3.8%) 153 (36.3%) 8 (1.9%) 177 (41.9%) 0.235
Secondary 9 (2.1%) 121 (28.6%) 7 (1.7%) 137 (32.5%)

Superior 5 (1.2%) 88 (20.8%) 7 (1.6%) 100 (23.7)

Eye movement

Student 0 (0.0%) 3(0.7%) 0 (0.0%) 3(0.7%)
Public Dependent 0 (0.0%) 220 (5.2%) 1 (0.2%) 23 (5.5%)
Private teeth 2 (0.5%) 40 (9.5%) 3(0.7%) 45 (10.7%) 0.382
Uncorrelated 7 (1.7%) 100 (23.7%) 6 (1.4%) 113 (26.8%)
Retired 19 (4.5%) 136 (32.2%) 9 (2.1%) 164 (38.9%)
None 2 (0.5%) 69 (16.4%) (0.7%) 74 (17.5%)
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Table 2. Factors related to permanent pacemaker implantation. Josécalasco altega hospital, 2017

Implantation of yes Pacemaker not 95% confi-
Related factors OR dence in- P value
N=30  %=7,1 N=392 %=92,9 terval
AV block
Yes 15 3.55 21 42.56 10.06 112.73 0,000
No 15 3.56 383 90.8
Sinus node
Yes 7 1.66 0.5 59.34 11.67 301.93 0,000
No 23 5.45 390 92.4
Atrial fibrillation
Yes 5 0.7 9.7 171 0.62 471 0,354
No 25 6.4 351 83.2
Other
Yes 3 0.71 340 80.6 0.017 0.00 0.05 0,000
No 27 6.40 12.3

4. Discussion

Our study showed that the prevalence of per-
manent pacemaker implantation was 7.1%, similar
to the study conducted by Pellegrini C et al. In
Germany in 2018, which showed that 9.9% of pa-
tients used this pacemakerl™, which may be due to
the prevalence of cardiogenic diseases, including
those risk factors indicating pacemakers.

At the national level, the lIzaguirre study con-
ducted in Guayaquil, Ecuador, in 2016 found that the
prevalence of pacemaker implantation was higher, at
15%. This may be because the complexity and
solving ability of this hospital are higher, so the
number of cases is more, not to mention that this
population has similar socio demographic charac-
teristics with the population we studied.

Based on the sociodemographic variables ana-
lyzed, it was observed that:

More than half of the study samples were 266
men (63.0%), of which 24 (5.7%) were implanted
with pacemakers; Similar to the study of Ruiz e.et al.,
Peru in 2015, 64% of them are men, which
may be because men are more prone to cardiovas-
cular diseasel®!,

Permanent pacemaker implantation was most
common in 223 people over 65 years old (52.9%);
Pacemakers were implanted in 22 cases (5.2%); Like
the 2009 study of Femenia F et al. In Argentina, the
study found that the prevalence of pacemaker im-
plantation in the age group over 65 increased by
59.89%, This may be because risk factors and the
likelihood of progression of these diseases increase
with age.

In terms of marital status, 286 (67.8%) were
married and 18 (4.3%) were implanted with pace-
makers; This result was confirmed by Diaz m et al.
In Quito, Ecuador in 2015, 56% of patients were
married®,

According to occupation, 164 patients (38.9%)
were retired patients, of which 4.5% were implanted
with pacemakers; This was followed by 1.7% in the
independent group and 0.5% in the private depend-
ence group.

The above research shows that for pacemaker
implantation, they must meet some standards rec-
ognized by the European clinical practice guidelines
for pacemaker and cardiac resynchronization thera-

py-
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In our study, we observed association with
atrioventricular block or 42.56 (95% confidence
interval: 16.06-112.73, P=0.000), similar to the re-
sults of international studies, which confirmed this
statistically significant association (or 9.95% CI:
2.30-42.95 p value 0.002 (P=0.057)101, Sinoatrial
node disease or 59.34 (95% confidence interval:
11.67-30.1936 P=0.000) established this association
and considered it a risk factor, which is consistent
with the study conducted by Fernandez and collab-
orators in Buenos Aires, Argentina or 2.09 (95% ClI
1.09-3.07 P=0.02501011]),

According to our study, atrial fibrillation was
considered a risk factor® (or 1.71; 95% CI:
0.62-4.71), but it was not statistically significant (P
0.354). Cosedis et al. Confirmed this in the 2012
study in the United States, which pointed out that the
initial treatment of atrial fibrillation is drug treat-
ment and ablation (P=0.007), and pacemaker im-
plantation is the last treatment measure!*®l,

5. Conclusions

The prevalence of pacemaker implantation
is 7.1%, which is related to atrioventricular block,
which is the main risk factor, followed by nodular
diseases.

Conflict of interest
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Prevalence and characteristics of findings related implant in
panoramic X-rays

Silvia Barrientos S&nchez", Adriana Rodr fuez Ciodaro, David Mart ez Laverde, Alejandro CuranCantoralu

Pontificia Universidad Javeriana, Bogot&999076, Colombia. E-mail: barrien@javeriana.edu.co

ABSTRACT

Introduction: In Colombia, the latest oral health study shows that about 70% of the population suffer from partial
edentulism, while 5.2% lose all teeth between the ages of 65 and 79. Implant rehabilitation is an increasingly and wide-
ly used option, which requires clinical and X-ray follow-up. Panoramic X-ray examination is a low-cost option. In this
case, the area of bone loss, the middle and distal angle of the implant, the relationship with the anatomical structure and
the related lesions of periimplant inflammation can be observed. Data on X-ray findings associated with dental implants
need to be reported and analyzed to determine risk factors for success in patients using these implants. Objective: To
determine the prevalence and characteristics of findings related to osseointegrated implants in panoramic X-ray films.
Methods: Descriptive cross-sectional observation was used to select 10,000 digital panoramic photos from the radiation
center in Bogota, Colombia, of which 543 were related to the presence of implants. The position, angle and distance
from adjacent structures of each implant were evaluated using program Cl micalView® (Orthopantomograph OP200D,
Instrumentarium, USA). Result: The X-ray frequency of implants was 5.43%. There were 1,791 implants, with an av-
erage of 3.2 X-rays per time. They have a higher proportion in the maxilla and are located on the crest at an angle of
10.3 degrees. 32% of patients had implant/tooth or implant/implant distance below the optimal value. 40.9% of the pa-
tients were repaired, and 1.2% of the patients had periodontitis. Conclusion: The high proportion of modified implants
has a risk factor that affects their long-term survival, whether due to angle, ridge or ridge location, adjacent teeth or
other implants, or because they are irreparable.

Keywords: X-ray examination findings; panoramic X-ray film; dental implants

(ENSABIV)? in Colombia, 45% of dental patients

1. Introduction who attend dentistry fortooth loss. By age, 3.9% of
the teeth in the 15 to19 years old group were missing

Tooth loss is a related problem, which notonly  or syitable for extraction, the tooth loss in the 35 to
affects aesthetics and chewing, but also related to 44 years old group increased to 8 teeth per person,
tooth position change, bone resorption, tooth extru- and the loss in the over 55-year-old group was 16.2
sion, periodontal disease and pronunciation™. Ac-  teeth per person. The same study found that the
cording to the National Oral Health Study  prevalence of edentulity was 25% in both jaws and 7%
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in the lower jaw in Colombia.

There are several methods of clinical treatment
for patients with partial or complete edentulosis,
using fixed, movable and complete restorations, and
its success depends on the location, availability or
absence of dental columns. In this sense, implant is
considered an option, which can provide a variety of
spinal positioning according to the number and
quality of patients’ bones. The successful placement
and rehabilitation of implants depend on the diag-
nosis and correlation of clinical and imaging results,
including CT and panoramic X-ray, to plan the
treatment and follow-up of conventional implantst®!,
The evaluation before and after implantation in-
cludes evaluation of anatomical structure, detection
of disease, estimation of bone quantity and quality,
angle of alveolar ridge and insertion path close to
natural teeth or other traditional oral implants; and
these items must be evaluated immediately after
surgery®™.,

Post implant monitoring is carried out through
clinical examination, which examines activity, in-
flammation, infection and panoramic radiology.
Although the sensitivity and specificity of these
examinations are limited, they allow the suspicion of
related bone injury®l. It is very useful in long-term
research because it shows the data of periimplant
inflammation, The relationship between the implant
and adjacent teeth or implants, and the proximity to
adjacent structures (such as maxillary sinus or man-
dibular canal)®7. Implant repair should be evaluated
to identify and quantify relevant risk factors and
their impact on the oral morbidity profile, especially
in the context of the increasing popularity of this
technology. The aim was to determine the preva-
lence and characteristics of panoramic X-ray find-
ings associated with osseointegrated implants.

2. Methods

A descriptive observational study was con-
ducted with the approval of the Research and Ethics
Committee of the Facultyoff Dentistry of the Pon-
tifica Universidad Javeriana. In order to facilitate

sampling, 10,000 digital panoramic X-rays were
selected from the radiation center of Bogota, of
which 543 were related to the presence of implants.
Digital X-rays, including those over 18 years of age,
have sufficient density, clarity, contrast or focus.
These X-rays show no evidence of vertical and
horizontal distortion, nor artifacts such as unre-
moved prostheses or other injuries that do not allow
the correct display of complete images.

The observation was conducted by two re-
searchers, who were maxillofacial surgeons trained
in bone integration and used the computer of the
school’s dental clinic. After the X-ray film is se-
lected according to the inclusion criteria, each digital
panoramic X-ray film is systematically and orderly
measured and divided into four areas: 1-upper right
corner, 2-upper left corner, 3-lower left corner and
4-lower right corner, using the Clinic Viewpro-
gram® 9.3 (Orthopantomograph OP200D, Instru-
mentarium, USA). This program allows you to
measure the image directly from the previously de-
fined points, as shown in the figure. The measures
taken were as follows: the distance between the
evaluated implant and adjacent teeth or implants and
its angle relative to a line parallel to the bone midline
drawn through the anterior nasal spine and chin
points (Figure 1).

The results are listed in an Excel spreadsheet,
including general data on age and gender. In addition
to recording the number of implants, the following
characteristics were studied: implant type (conven-
tional, paraosseous or zygomatic), location (maxil-
lary or mandibular anterior teeth are defined as the
area between central and lateral teeth, central teeth,
canine and premolar, and posterior molars), angle,
presence of periimplant injury (bone loss of more
than 2 mm around the implant, distance between the
implant and adjacent teeth and implants, rehabilita-
tion of maxilla, mandible or both and complete
edentulous jaw). For inter group comparison,
chi-square test was used and odds ratio was calcu-
lated while seeking the relationship between varia-
bles, P<0.05 was accepted as significance value.



Sénchez, et al.

(1): According to the position of alveolar bone; (2): Distance from adjacent teeth; (3): Distance from adjacent implants; (4): At an angle to the center line; (5): With or without
artificial crown; (6): Whether there is peri-implant injury.

Figure 1. Description of the measures taken to describe the characteristics of the implant on the panoramic X-ray film.

The results are listed in an Excel spreadsheet,
including general data on age and gender. In addition
to recording the number of implants, the following
characteristics were studied: implant type (conven-
tional, paraosseous or zygomatic), location (maxil-
lary or mandibular anterior teeth are defined as the
area between central and lateral teeth, central teeth,
canine and premolar, and posterior molars), angle,
presence of periimplant injury (bone loss of more
than 2 mm around the implant, distance between the
implant and adjacent teeth and implants, rehabilita-
tion of maxilla, mandible or both and complete
edentulous jaw). For inter group comparison,
chi-square test was used and odds ratio was calcu-
lated while seeking the relationship between varia-
bles, P<0.05 was accepted as significance value.

3. Results

Of the 10,000 X-rays analyzed, the average age
of the patients was 38.4 years (SD: +15.4), male
accounted for 42.4%, the lowest age was 18 years
old, and the highest age was 92 years old. In the
study population, when X-rays showed at least one

implant, the prevalence of dental implants was 5.43%

(a total of 1,791 implants), with an average of 3.2
implants per X-ray. Of the 543 implant X-rays, 45%
were male and 55% were female, with an average
age of 52. There was no statistically significant dif-
ference between men and women.

In 1,791 implants, the study variables were
characterized. According to the type of implant, 98.9%
were terminal bones, including cheekbones (18 im-
plants) and 1.1% juxtaposed bones. There were 5
cases of 18 zygomatic implants without pathological
changes. Eight patients received 12 juxtaosseous
implants, each with changes between 1 and 3, and
some showed signs of bone loss.

According to the location, at the maxillary level,
57.62% (1,032) of the implants were mainly located
in the premolar area (419 implants). The number of
mandibles decreased to 42.38% (759), mainly dis-
tributed in the posterior part. The anatomical loca-
tions of the implants are summarized in Table 1.

Table 1. Locate the implant according to the anatomical area

Anatomical area N %
Anterior maxilla 406 22.7
Middle maxilla 419 234
Posterior maxilla 207 116

Anterior mandible 152 8.5
Middle mandible 238 13.2
Posterior mandible 369 20.6

The analysis of implant angle showed that the
average angle of anterior teeth was 10.3< the
standard deviation was £ 8.95< that of premolars
was *+10.48< and that of posterior segments was =+
10.88< 2.06% (37) of conventional implants had an
angle greater than 30< 59.5% of them were located
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on the ridge and 40.5% on the ridge; of these, 15
implants have been repaired and 2 have some dam-
age around them. When calculating the odds ratio, it
was found that the risk of periimplant inflammation
increased by 4.7 times for implants with a mid-distal
angle greater than 30 degrees.

The frequency of X-ray examination consistent
with the lesions around the implants was 1.22% of
the total number of implants. There was no gender
difference, but it increased significantly with the
increase of patients’ age.

Table 2 summarizes the status of implants rel-
ative to bones, teeth and adjacent implants. The
analysis of these risk factors showed that in terms of
tooth spacing, 14.9% of implants were less than 1.5
mm from adjacent teeth, and 21.7% were less than 3
mm from adjacent implants. The X-ray results of
four implants were consistent with the surrounding
lesions, and the distance between implants and teeth
was less than 1.5 mm. The calculation of odds ratio
showed that the X-ray findings consistent with peri
implant lesions increased by 2.3 times where the
ideal distance was not maintained.

Table 2. Relationship between implant location and adjacent structures

Location of N %
Suprascrestal 918 51.3
crestal 733 40.9
Infracrestal 140 7.8
Total 1,791 100
Distance between teeth
Distance < 1.5 mm, far from adjacent teeth 112 6.3
Distance > 1.5 mm, distant teeth 482 26.9
Distance adjacent to mesial teeth < 1.5 mm 156 8.7
Distance > 1.5mm and proximal middle adjacent teeth 611 34.1
No adjacent teeth 430 24
Total 1,791 100
Distance between plants
Distance < 3.0 mm, distal adjacent implant 153 8.5
Distance > 3.0 mm adjacent to distal implant 478 26.7
Distance < 3.0 mm with adjacent mesial implants 237 13.2
Distance > 3.0 mm with near median adjacent implants 689 38.5
Non adhesive implant 234 131
Total 1,791 100

In terms of repair, 40.9% (734) of the implants
were repaired, 51.6% were located on the supra-
crestal, 42.7% on the crestal and 5.7% on the infra-
crestal. By observing the repaired implants, 89%
(655) of the patients had a pair of occlusal relation-
ships, making their functions normal. 96 fixed den-
tures were found in 543 X-rays, of which 23 were
implant supported dentures and 73 were implant
supported dentures, although most were repaired
separately.
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Other studies showed that 4.2% of implant
images correspond to the total upper and lower
edentulas, who used 1 to 13, with an average of 5.4
implants per patient. 4.9% of patients with total
edentulous maxilla used an average of 4.7 implants,
ranging from 1 to 12, while 2.9% of patients with
lower edentulous maxilla used an average of 4.9
implants, ranging from 1 to 11.
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4. Discussion

The National Oral Health Study™ reported that
only 0.17% of Colombians have dental implants,
which is due to economic constraints and the exist-
ence of other faster and more affordable repair solu-
tions to solve the aesthetic and functional problems
of edentulism. In our sample, the frequency of im-
plants increased by 5.43% over the total Colombian
population because it analyzed urban areas and in-
dividuals with better dental services.

These epidemiological data are important be-
cause they are the basis for assessing implant be-
havior and its impact on oral health for they analyze
the risk factors associated with implant loss. Radi-
ological variables® related to implant survival and
prognosis, such as location, distal angle, bone rela-
tionship and periimplant lesions, were observed, of
which variables depended on the appropriate dis-
tribution of implant anchorage and masticatory
forcel,

The placement of the implant in the anterior
maxillary region indicates that although the loss of
posterior teeth in the maxilla and mandible is great-
erl?, the patient initially needs to restore its aesthetic
part. It is well known that the rehabilitation of pos-
terior sectoris the primary task of occlusal stability
and prevention of joint injury, although the results of
this study show that these implants sometimes do not
have antagonists, resulting in their loss of function.

This evidence proposes angle implants to seek
the maximum bone stability and survival of
long-term prostheses, which are usually accepted in
the range of 30 degrees to 35 degrees; these reports
support the high predictability and preservation of
implants and protheses supported on them[%. For
cheekbones, the average angle can be between 35
degrees and 45.7 degrees, with high stability and life
spanf™, when there is a large angle, there is exces-
sive stress at the bone crest-platform interface of the
implant, and this loss will gradually disappear if the
stress is not reduced™. In this study, only the middle
and distal angle of the implant can be seen through
two-dimensional imaging, which is usually within
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the acceptable range of evidence supporting masti-
catory load. It is worth noting that implants with a
larger angle also have greater bone loss being at the
crestal and supracrestal level. In fact, the possibility
of damage around the implant is greater(?l,

As for the distance between the tooth and the
implant, in order to maintain the integrity of the
nipple and obtain the best aesthetic effect, the dis-
tance between the two implants should not be less
than 3 mm, and the distance between the tooth and
the implant should not be less than 1.5 mm®l.
However, animal studies have shown that the dis-
tance between implant and tooth can lead to resorp-
tion and necrosis of dental pulp. In fact, these are the

reasons of lawsuit for malpractice in clinical prac-
ticel*415],

In the sample of this study, the distance be-
tween 85.1% of implants and adjacent teeth was
greater than or equal to 1.5 mm, and 78.3% of im-
plants and adjacent implants were greater than or
equal to 3 mm; The above results show that most
implants show a good prognosis due to this factor,
especially in the anterior teeth, and the aesthetic
results between the final rehabilitation of implants
and appropriate nipple formation. Although 21.7%
of implant to implant measurements are lower than
those in the literature, the absorption of crest bone is
controversial over time between implants with a
distance of 1.8 mm or less. Considering that the
implant bone interface and the height of alveo-
lar bone relative to the implant platform will also
affect the ridge or supraridge position of the implant,
and may reduce the long-term life of the im-
plant[*7-20],

In addition, ridge bone loss, platform exposure
and implant thread are the risk factors for the de-
velopment of peri implant inflammation, which is
related to the accumulation of plaque on the implant
surfacel®-22, However, within the limitations of the
tools used in this study, clinical conclusions can-
not be drawn and these findings cannot be clinically
relevant.

Another aspect of this study is that the rehabil-
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itation rate of these implants is only 40.9% (734%),
which may be due to the large cost of repair, or be-
cause the implants can correctly integrate
the bone, but not necessarily through their position
or angle, because one of the limitations of panoramic
images is the vestibular tongue analysis of the im-
plants.

The X-ray findings consistent with the pe-
riimplant lesions in the top area of the implant were
1.2%, which was consistent with other clinical
studies, in which the prevalence of periimplant in-
flammation was about 1.7%. These may be
caused by overheating of bone during milling and
damage close to the top of adjacent teeth?>%1, It is
also obvious that the X-ray results related to pe-
riimplant increase with age, which confirms the
findings of other authors!*3l,

5. Conclusions

Considering the limitations of being a radio-
logical study, it can be concluded that there are risk
factors for the loss of a large number of implants
analyzed, such as angle values greater than the repair
correctness reported in the literature, position errors
in extreme proximity to teeth or implants, and age.
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ABSTRACT

One of the correction methods of children’s flat foot is calcaneal insertion. The purpose of this work is to deter-
mine the performance of calcaneal stop by using two bioco MPatible materials. The Finite Element Method (FEM) is
used. The material analysis is AISI 316L steel and Ti-6Al-4V titanium alloy. Using Cuban anthropometric models, loads
were calculated based on foot biomechanics and body weight of boys and girls aged 10 and 12. The results show that
the implant model ensures the mechanical strength of the two materials. The difference between the two stresses is 4.44
MPa, accounting for 5% of the difference. Both materials have enough mechanical strength reserves because the maxi-
mum stress is less than the elastic limit of the material and ensures the mechanical strength of the calcaneal stop design.
Keywords: finite element method; calcaneal insertion point; flat foot; biomechanics

sinus (bone) to maintain the formation of the plantar

1. Introduction fornix™®l. The purpose of using calcaneal insertion
implant is to correct the flat foot immediately after
The foot is an important part of the body be-  surgery. Orthopedic surgeons have evaluated its

cause it ensures our flexibility and balance. One of  results as a good treatment option with less compli-
the most common causes affecting the foot is known cations and good surgical effectiS!,

as flat feet. Some conservative alternatives, such as

the use of orthopedic shoes, brackets and insoles, There are various types of calcaneal insertion
have been used for flat foot correction. And only in ~ implants, also known as prostheses, screws or de-
cases Where the previous treatments do not work,  Vices. The mechanical properties of the element
surgical correction is indicated2. made of the human body must meet the conditions of

its exposure. Titanium and its alloys and some

One known technique is the so-called calcaneal  stainless steel are used for this implant. Research on
stop, which includes placing a screw in the tarsal  new materials such as those that are absorbed by
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the body are among the current trends®’l. The me-
chanical strength of these orthopedic implants can be
evaluated by biomechanical research and numerical
methods, in order to further improve the design or
material substitution decision-making.

Among these methods, finite element method
(FEM) is an indispensable modeling tool in many
engineering fields and other branches of science and
technology. In the past decade, the use of FEM in
health fields such as disease prognosis and glaucoma
has increased®®, in examining the stress and de-
formation of dental implants®, and fatigue analysis
of spinal pedicle screws!*!l. Research on feet using
FEM appears in specialized scientific literature, such
as fractures and injuries in this part of the hu-
man body™%3 work related to gait level™®! and
diseases related to diabetic feet(*>1€l, For the benefit
of preventive medicine, research prior to the use of
new screws is convenient. Therefore, the purpose of
this work is to evaluate the behavior of stress, de-
formation and displacement in calcaneal implant
stopper using FEM for children’s flat foot correction,

so as to make decisions based on the evaluation of
mechanical strength.

2. Methods and materials

The finite element method is used as a model-
ing method to study stress, strain and displacement.
The implementation steps of FEM are composed of
geometric model, load model, material model and
grid model™, Then it describes the process of ob-
taining components from the model.

2.1. Geometric model

Patent US 8267977 B2l was selected as a
result of the search for patents related to calcaneal
implant stop to evaluate the characteristics, perfor-
mance and technical specifications that best meet the
needs of the study. According to the recommenda-
tions of orthopedic experts, this geometry makes the
surgical process simpler and less invasive to bone
and surrounding tissues, as shown in Figure 1.

Figure 1. Geometric model of calcaneal insertion.

The head of the device is a smooth cone, which
serves as a buffer for the heel and is used to correct
the flat foot. The latter has a hexagon inside for
screw implantation. Screws are the type used for
cancellous bone to ensure the self-tightness of bone
and prevent screw loosening. The tip has three 120°
displacement cuts. This type of tip replaces the use
of drill bit. Through a through-hole intubation at the
longitudinal end, the screw can be placed correctly,
and only a small incision needs to be made on the
skin. Finally, the angle of the screw end ends at an
angle of 90< which helps to place the implant at
the beginning of implantation.
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2.2. Load model

The load on the implant depends on the child’s
weight. There is a relationship between boys’ weight
and age. According to the percentile data and chart
of Cuban boys’ weight from male and female age
groups™®, the maximum percentile weight of boys
and girls aged 10 and 12 was selected to ensure the
maximum load on the implant.

On the other hand, the plantar dome has three
arches and supporting points. The load on the sup-
port point is uneven. In the upright, vertical and
stationary position, 50% or 60% of the weight can
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affect the calcaneus, while 50% or 40% of the weight
can affect the anterolateral and anterolateral support.
It is considered that in an upright, vertical and im-
mobile position, 50% or 60% of the weight can be
placed on the calcaneus, while in the antero-external
and antero-internal supports 50% or 40%!2°21, Fig-
ure 2 shows the support point of the foot and the
load distributed according to the weight of the per-
son. The authors believe that the force acting on the
implant is 60% of the child’s body weight. Table 1
shows the weight, load and percentage information

corresponding to the calcaneus. The maximum load
is 330.7 N, which is suitable for 12-year-old girls. It
is the load used to analyze the strength and stiffhess
of implants.

Figure 2. Foot support points and load distributionf20:211,

Table 1. Force ratio acting on the implant in each case

Weight (kg) Total load (n) 60%(N)
Age Masculine Feminine Masculine Feminine Masculine Feminine
10 43.7 455 428.6 446.2 257.2 267.7
12 49.2 56.2 482.5 551.1 289.5 330.7

During the simulation, it should be considered
that the screw is screwed on the calcaneus and the
head is in contact with the calcaneus to form the
plantar dome and correct the flat foot, Figure 3a.
Therefore, the screw will be embedded in the screw
area to simulate a consistent connection with
the bone, while a distributed load is applied to the
head, the value of which is discussed in the previous
paragraph. Figure 3b shows the model loads
and boundary conditions applied to the model.

(a) The insertion mode of the implant to realize that the plantar dome curls on the
calcaneus and the head performs the cushioning function

(b) The representation of the load condition, which applies the distributed load on
the head and is embedded into the screw

(c) The load model is represented in the simulation software, and the green arrow
eliminates the movement

Figure 3. The load model of the calcaneal implant stops ac-
cording to the position of the foot.

2.3. Material model

The materials used for modeling are titanium
alloy (Ti-6Al-4V) and AISI 316L stainless steel.
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Because of their mechanical strength, elastic limit,
fatigue strength, wear resistance and fracture
toughness, these two metal materials are widely used
in the manufacture of orthopedic implants to replace
or fix bones or joints. Both are bio-compatible and
are accepted by living tissues.

According to ASTM standards, titanium alloy
containing 6% aluminum and 4% vanadium is clas-
sified as grade 5, which is the most ductile alloy in
grade 5. This is why it is one of the most recom-
mended and commercialized implant manufactur-
ing because of its high corrosion resistance and rel-
atively low density than steel®. In addition,
compared with other biocompatible metal materials,
AISI 316L stainless steel of surgical quality is suit-
able for the manufacture of implants because of its
durability and low cost. Among other properties, it
has been widely studied and has many international
standards that specify its chemical composition,
recommendations on which implant to use, and
mechanical properties determined according to the
method of acquisition, Annealing by plastic defor-
mation[?®l, These materials are homogeneous and
linearly isotropic, and their most common properties
are shown in Table 2.
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Table 2. Mechanical properties of selected materials

Attribute AISI 316L steel Ti-6Al-4V Alloy
Modulus of elasticity (MPa) 200,000 110,000
Shear modulus (MPa) 82,000 41,023.81
Elastic limit (MPa) 200-500 795
Poisson coefficient 0.265 0.31
Maximum deformation (%) 55-60 10
Density (g/cm®) 7.9 45

2.4. Grid model

Mesh generation is very important for element
analysis and research. For this type of parts, the
software recommends using solid mesh type (tetra-
hedron) and standard mesh  (automatic
three-dimensional). There are 9,934 elements and
16,479 nodes in total, as shown in Figure 4.

Figure 4. Insertion point of calcaneal reticular implant.

3. Results and discussion

The study used two of the most commonly used
surgical implant materials to study the mechanical
strength of implants. The highest von Mises equiv-
alent stresses have a value of 88.73 MPa for the
implant made of AISI 316L steel (Figure 5a) and
84.29 MPa for those made of Titanium Ti-6Al-4V
alloy (Figure 5b). The difference between the two
stresses is 4.44 MPa, accounting for 5%. Therefore,
according to the engineering standard, the difference
is not significant. As shown in Figure 5, the maxi-
mum equivalent stress is located between the screw
head and the screw transition zone. At this point, the
diameter of the cone head is small and is the end of
the depression. This result is consistent with
the behavior of the cantilever beam, in which the
stress increases towards the outer edge of the ge-
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ometry, and the maximum value appears in the area
near the bottom. This is a key part of this work.

(a) AISI 316L stainless steel is 88.73 MPa (b) titanioti-6al-4v alloy is 84.29 MPa

Figure 5. Calcaneal implant insertion and other effects.

The elastic limit of titanium alloy can reach 795
MPal??, while the elastic limit of AISI 316L steel
depends on its state (annealing or plastic deformtion),
ranging from 200 MPa to 500 MPal?¥l, Both materi-
als have very good design factors because in all
possible cases, the stress is less than the elastic limit
of the material and ensures the mechanical strength
of the calcaneal stopper design.

The deformations have a maximum value of
3.741x10-4 for 316L steel (Figure 6a)
and 7.024x10-4 for Ti-6Al-4V titanium alloy (Fig-
ure 6b). These deformations occur in the transition
region between the screw head and the screw, which
matches the distribution of equivalent stress. The
deformation of alloy steel is about half that of tita-
nium alloy.

(a) AISI 316L stainless steel 3,741x10-4 (b) titanium alloy Ti-6Al-4V 7,024x10-4

Figure 6. The load deformation diagram of calcaneal implant
dead center.

This is because the elastic modulus of titanium
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alloy is twice that of alloy steel, as shown in Table 2.
Therefore, the wunit deformation of titanium
should be twice that of stainless steel. The equivalent
stress difference between the implant and the two
materials is less than 5%. Therefore, according to the
law of elasticity, the proportional relationship be-
tween stress and strain is satisfied.

The maximum displacement of AISI 316L steel
(Figure 7a) is 3,913 pm and that of Ti-6Al-4V tita-
nium alloy (Figure 7b) is 7,394 pm. This dis-
placement occurs at the end of the screw head, in the
area of the maximum diameter of the cone. The re-
sults show that the stiffness of titanium alloy implant
is low. These two displacements are insignificant co
MPared with the displacement printed on the cal-
caneus by the implant. In order to form the plantar
fornix, the calcaneus and calcaneus need to be sep-
arated by a few millimeters.

(a) AISI 316L stainless steel 3,913 pm, (b) Ti-6Al-4V titanium alloy 7,394 pm

Figure 7. Displacement diagram of insertion stop of calcaneus.

From the modeling results, AISI 316L stainless
steel and titanium alloy can be used because they can
resist the working conditions to which the implant
will be exposed, because the elastic limit of both
materials is much higher than the stress generated in
the implant. It should be noted that AISI 316L
stainless steel implants should be removed after the
correction period, because the corrosion of these
liquids will degrade the material after long-term
exposure to body fluids?®!,

The position of the maximum equivalent stress
close to the screw thread is consistent with the report
i which analyzes the analysis of Ti-6Al-4V ti-
tanium alloy pedicle internal fixation. Different
loading conditions are analyzed, and the fillet part of
the thread is restrained concave.

The main limiting factor of the analyzed model
is that it does not include the influence of fluctuating
load during walking. However, AISI 316L has a
minimum safety factor of 2.38, so it can be assumed
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that the screw can resist fatigue conditions. The
safety factor of titanium alloy Ti-6Al-4V is greater
than 9. In addition, in further analysis, the
screw bone interaction after the screw is inserted into
the foot model should be considered, and the friction
effect between bone and screw should be considered.

4. Conclusions

The implant model ensures the mechanical
strength of the studied material. The maximum
equivalent stress of AISI 316L steel implant is 88.73
MPa, and that of Ti-6Al-4V titanium alloy implant is
84.29 MPa. The percentage difference between the
two tensions is 5%. Both materials have enough
reserves in terms of mechanical strength, because
they are far less than the elastic limit of the material
and ensure the mechanical strength of the calcaneal
stopper design.
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ABSTRACT

Otolaryngologists engaged in cochlear implant surgery are very careful to require a variety of complex medical and
clinical examinations in order to make a clear diagnosis and perform surgery to improve hearing and speaking. From
a biomedical point of view, this is not controversial. However, in the analysis, if the personal, social, family and envi-
ronmental factors of deaf people are not considered as important as pathology, the wanted results may be undermined.
This reflective article highlights these situations, which are part of the bioethics view and considered to be a necessary
supplement to the rehabilitation of deafness. The dilemma and conflict in bioethics are defined so as to put the pathology
of deafness, the deaf and their environment in the framework of the concept of overall health and the doctors’ responsi-
bility, then to reach the bioethics principles of Beauchamp and Childress. Its purpose is to show that cochlear implantation
can be attributed to a valuable cutting-edge technology operation behavior, and the prejudices and values of this medical
technology must be surpassed and understood, which directly or indirectly, positively or negatively affect the deaf.
Keywords: bioethics; deafness; cochlear implant.

communication in the absence of oral communica-
1. Introduction tion. In fact, in Europe and other countries with
similar advanced health and education, more than 90%

If the hearing loss is not serious or profound, it of 1 million affected people communicate orally and
can be corrected by surgery, low, medium or 6% to 8% use sign language!™.

high-tech prostheses or hearing aids. When hearing

loss is severe, or when there is scab, i.e. complete However, in addition to the above alternatives,
deafness or the use of prosthetics has no positive  for people with hearing impairment or loss of hear-
impact, then use other communication methods: Oral ing due to disease or trauma, cochlear implant

communication through lip reading, or sign language ~ technology opens up opportunities to obtain hearing
ability in the absence of hearing, restore hearing
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ability in the conditionof hearing loss, or amelio-
ratesevere hearing impairment, which could not
have been achieved many years ago.

Cochlear implant is a cutting-edge electronic
technology system, which is used for medical and
surgical treatment of the above cases for deaf reha-
bilitation. In order to makecochlear implants succeed,
candidates must fully comply with the required
protocols and, most importantly, undergo rigorous
hearing and language rehabilitation after surgery.
The ultimate goal of cochlear implantation is to ob-
tain auditory interaction in order to develop appro-
priate oral English. If this is not possible, cochlear
implantation is meaningless. Therefore, the agree-
ment on the selection of patients with cochlear im-
plantation must be fully observed.

The protocol for cochlear implant patients
clearly stipulates many necessary tests for medical
research and hearing pathological diagnosis, as well
as the evaluation and results of hearing and speak-
ing3l. However, there is little application in social,
family, psychological and educational aspects, as
well as in the bioethics of the deaf and their family
core. These factors are basic and necessary and need
to be considered like other medical examinations in
order to have a positive impact on the quality of life
of cochlear implant patients.

Neither biomedical care with the help of scien-
tific progress nor technical or technical assistance
alone is sufficient to manage patients with the
above-mentioned deaf mutes. It also requires other
aspects that have been identified, such as arriving on
time and in an appropriate way. It must also consider
aspects related to bioethical dilemmas and conflicts
in the management of deaf mutes and cochlear re-
habilitation patients, so as to improve their quality of
life.

Although cochlear implant surgery is an im-
portant part of the rehabilitation process, the surgery
itself does not correct deafness. Continuous and
selective hearing and language rehabilitation is re-
quired after surgery for one or more years to obtain,
restore or correct hearing and language loss. Inter-
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disciplinary team management is the basis for
achieving the best results.

In Spain, the best timeof cochlear implantation
for deaf children is 0-3 years old, and their hearing
and language levels have improved by 90% to 95%.
Among them, 80% to 90% children have developed
hearing and language skills, just like children with
normal hearing. Among adults, 80% have improved
hearing, quality of life, mental health and social
life. Although not all deaf people are candidates
for these cochlear implants, 40% of live born deaf
people are considered candidates for cochlear im-
plants. These results indicate the usefulness of this
type of implant for deaf people who fully meet the
requirements of the protocol and the requirements of
rehabilitation and follow-up treatment.

2. Dilemma and conflict

All implant operations, especially those for
deafness and cochlear implant treatment, require
serious bioethical reflection. As described below,
especially when doctors face real and inevitable
conflict situations, many questions may be
raised before deciding to implant or not.

Ethical dilemma is a brief historical narrative.
In this narrative, a possible situation appears in the
real field, but it is conflicting at the moral level. The
actor is required to either solve the conflict rationally
or analyze the solution chosen by the protagonist of
the story. Generally speaking, this situation gives
onlyone choice: the protagonist is facing a decisive
situation, in which there are only two options (a) or
(b), both of which are equally feasible and defensi-
blel,

For Beauchamp and Childress(®, the only way
to fulfil one obligation is to breach another. Either
way, allobligations must be breached. It is wrong and
misleading to say that under such circumstances, we
must take these two actions at the same time. We
must fulfil this obligation, which, according to the
circumstances, takes precedence over what we are
fully obliged to fulfil in the absence of conflict. The
conflict between moral requirements and
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self-interest sometimes leads to practical difficulties,
not moral difficulties. If moral reasons conflict with
non-moral reasons, it is difficult to determine prior-
ities even if there is no moral dilemmall.

In order to make specific moral judgments, it is
often necessary not only to resort to more general
rules or principles, but also to specify and weigh the
rules according to specific circumstances. In the
process of regulating and measuring standards, as
well as in making specific judgments, it is necessary
to take into account beliefs, cultural expectations,
the most likely results, precedents and similar issues
about the world in order to supplement and measure
standards, principles and theoriesf®l,

In medicine, there are usually balanced judg-
ments. These principles have not changed in the
whole history. For example, doctors should not use
patients for their own interests, and the interests of
patients should be the primary consideration. En-
trepreneurs are not always bound by rules such as
customer interests. The difference between medical
and business ethics stems from the above rule, i.e.
the weighted judgment of doctor-patient relation-
shipf®,

For Beauchamp and chaidris, the so-called
comprehensive reflective balance is achieved by
evaluating the advantages and disadvantages of all
relevant moral judgments, principles or theories, i.e.
incorporate the widest possible range of legitimate
moral beliefs, including the most difficult situations
experienced. The characteristics of this process are
ideal: no matter how wide the range of beliefs is,
there is no reason to believe that the process of pol-
ishing, adjustment and consistency will end or be
improved. Any set of theoretical generalizations
obtained through reflective balance may be incon-
sistent with weighted judgment, and the only ap-
propriate model of moral theory is to be as close to
overall consistency as possiblef®.

3. Deaf people and their environ-
ment
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Deafness is a disease invisible to the naked eye.
However, its impact on personal emotional, social
and educational development is unimaginable. The
isolation that a person may suffer because he or she
is unable to establish free and normal contact with
others is a huge obstacle to his or her full participa-
tion in life, which will produce huge rust in many
cases. In the face of reality, deafness inevitably leads
to personal isolation, and it often leads to an increase
in loneliness!.

Through hearing, we can perceive the back-
ground sound or environmental noise. It is a warning
signal that can express sentiment, emotion and
thought. Deafness hinders the emotional and social
development of deaf children and adults, limiting
their expression of thoughts and feelings and their
understanding of their surroundings!’.

Understanding and comprehending the situa-
tion of deaf people and their families must be com-
plemented by adequate information on possible so-
lutions and the risk of violations of their rights.
Therefore, it is necessary to seek the possible help of
other disciplines to solve the problems related to this
pathology. The role of voice, psychological and so-
cial workers in addressing these issues is crucial.

4. Comprehensive health care and
deafness

If we regard the change of health as a disease of
the body, it is necessary to understand the body be-
yond the biological conditions. This means that
changes take place in other different situations, such
as social and family areas. It must also take into
account the characteristics of freedom embodied in
human reality. This freedom in personal, social and
economic structures(®,

Comprehensive health is considered a right
enshrined in Article 26 of the UN Universal Decla-
ration of Human Rights!®.. The right to health is not
only the right to be free from disease, but also the
ability to be in a welfare state and planning for the
future. Man is not just a biological entity. Living
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does not mean that an organic system works like a
well lubricated machine. It is a person who is de-
veloping his physiological and biological abilities.
Therefore, it is also related to their culture, rela-
tionships, society, history, projection and moral
abilitiest®. Therefore, in this case, listening,
hearingand developing a language does not just
mean maintaining the function of biological organs
and systems. They mean living a healthy life, i.e. the
condition of being able to develop all the abilities of
human being, no matter how many or less.

5. Doctors and doctors’ responsibil-
ities

From the perspective of Hippocratic medicine,
the reasons why practicing medicine is related to
goodness and charity are well founded. Hedonism
ethics finds the legitimacy of human behavior in the
process of pursuing good. Since the time of Hip-
pocrates, doctors have traditionally repeated the
practice of oath, i.e. to let God or any entity higher
than themselves as witnesses and judges of their
actions, and committed to providing absolute bene-
fits to their patientsi®l. However, “such advanced
technological medicine emphasizes biological re-
ductionism, which reflects the epistemological de-
viation of what human medicine was, is and
should be”l. In the world of modern medicine, it
was called “life medicine” by Mainetti™, Patients
and doctors are conquered by the necessity of tech-
nology: This is why most of the time, one person and
another’s decision will experience this charm. Doc-
tors must be responsible for the use of this drug
and be aware of the limitations and the dangers in-
volved in the use of technical measurement proce-
dures which involve and exacerbate the possession
of drugs in lifel*2,

From the perspective of our analysis, welfare
must start with defending the right to health, which is
more important than the right to disease care. It must
enable people to exercise their rights so that they can
live a healthy life. There is no doubt that respecting
the right of patients to live a healthy life, the right
to be cured when they lose their health, and the right

to participate in these two behaviors must be put into
practice unconditionally. This can be interpreted as
an absolute benefit to humansl,

6. Bioethics and its principles

Reverend Fritz Jahris known as the “father
of bioethics*? because he first used the term “bio-
ethics” in an editorial published in the German
Journal of natural science Kosmos in 192714, He
later developed his view of universal bioethical or-
ders in small-scale publications to replace Kant’s
formal absolute orders™®,

American biologist Van Rensselaer Potter of
the University of Wisconsin™® may not be aware of
this when explaining the conflict caused by technical
knowledge and its application in medicine and the
emergence of planetary ecological challenges. Potter
described the conflict as follows: If two cultures
seem unable to talk to each other-Science and hu-
manities, if this is one of the reasons why the future
looks suspicious, then we may build a bridge for the
future. As a new subject combining biological
knowledge with human value system knowledge, |
define “biology” as biological knowledge, i.e. life
system science. | choose “ethics” to represent the
knowledge of human value system!*®l,

In 1978, Tom Beauchamp published the Bel-
mont Report without excluding other bioethical
theories. A few years later, he co-authored the Book
Principles of biomedical ethics with James Childress
and founded his theory of principles. This theory is
particularly dominant in the United States and pro-
vides a basis for the purpose of this article. In this
article, cochlear implant, as a kind of technical
knowledge, creates difficulties and conflicts, and
doctors and patients are committed to this treatment.

Cochlear implants need bioethical analysis to
comply with beneficial and harmless bioethical
principles, which correspond to medical manage-
ment, mainly the obligation to treat when possible
without causing further problems. Respecting the
principle of patient autonomy, which explains free-
dom and free decision, their ambition to obtain or not
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to obtain these technological benefits, and the prin-
ciple of justice. They must reflect society, through
the state, in their role to provide timely and fair ex-
isting technology to all those who need it[62],

These principles are not formulated as a strictor
rigid rule. Cases include the weight of each principle
in a particular case. Beauchamp and Childress®'set
out a preliminary obligation to perform, unless it
conflicts with another equivalent obligation. As
mentioned above, this leads to a trade-off between
principles to find the reason why it must prevail.

7. Respect for the principle of au-
tonomy

Beauchamp and Childress define autonomy as a
rule that requires respect for the ability of autono-
mous decision makers®. These authors refer to the
ability to make decisions without being influ-
enced by others, as well as the correct understanding
and significance of the situation. Therefore, auton-
omy means the possibility of independence and au-
tonomy in elections, acting according to one’s will
without being influenced by others®l.

In order to make autonomy possible, Beau-
champ and Childress pointed out that three criteria
need to be met: Intentionality, understanding and
lack of influence in deciding action. Autonomy is
considered part of the theory of rights because it
allows the use of these rights in decisions about
ownership and the exercise of these rights. Since
autonomy is seen as a right in health science, indi-
viduals must give informed consent to investigation
procedures, interventions or actions against indi-
viduals.

Although autonomy is the recognition of indi-
vidual self-management ability, there are some dif-
ficulties in its application because the conditions of
self-control do not always exist. For example, it
covers people who have difficulties in making deci-
sions, such as minors, persons with mental or cog-
nitive disabilities or older persons. Adults with suf-
ficient intelligence but relying on others or technical

language beyond comprehension are also limited. In
this case, because the information and circumstances
do not allow understanding, the decision will not
have so much autonomy. It should be added that
autonomy is exercised within a social framework, its
values are culturally clear, and there are social and
relational practices. Therefore, the essence of this
concept must include care and respect for the indi-
viduall*],

With regard to cochlear implant, the most sen-
sitive point about respecting the principle of au-
tonomy is the decision made by parents or guardians
in favor or against whether cochlear implant is
needed. For Joel Feinberg, these rights must now be
protected in order to be exercised in adulthood™®l,
The decision of parents as legal guardians is le-
gal, but not about autonomy, so there is a need to
protect the scope of children's future decisions.
However, if this protection is implemented on chil-
dren, it may be late for cochlear implants.

Deaf mute children also have their declared
rights. In order to respect these rights, we must start
with respecting individual freedom. However, it
cannot exist if society does not consider it vulnera-
blel*%l. Most deaf children are not born in the world
of deaf people. Therefore, the level of interest of
them or their guardians should be reasonable. As
cautious people, they should choose the world of
deaf people. If children are born in the deaf world, it
is different, because their parents are deaf, and
they believe that their deaf is the basis of their edu-
cation and integration into the culture they manage.
However, no one has the right to limit physical ca-
pacity indefinitely, for whatever reason, as do chil-
dren born in deaf communities®. In school-age
children, when their intellectual ability makes it
possible, even if it has no legal significance, their
wishes or decisions must be taken into account.

8. No malice principle

This principle was originally proposed by
Beauchamp and Childress and is known as the “ob-
ligation not to harm others™®. In this sense, it is

2%
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consistent with the Hippocratic maxim “at least
don’t hurt”. Injury is defined as a bad thing done to a
person. It usually refers to an event, state or event
that is unfavorable to someone. The author con-
structs the concept of injury according to the con-
cepts of pain, disability or death. This principle in-
cludes both non-injury and prevention of pain or
suffering. It is of great significance in medical ethics
and research because it believes that despite the ex-
istence of informed consent, damage to personal
health or living conditions should not be recog-
nized(,

For the author, the principle of doing good or
promoting good takes precedence over the principle
of interest, taking into account the obligation not to
cause harmll.  However, in some cases,
non-malicious obligations are more stringent than
charitable obligations, even if the most utilitarian
results are obtained through charitable acts. Beau-
champ and Childress warned that caution should be
exercised in prioritizing the above axioms, as char-
itable acts do not always occur after acts that do not
cause harm. Although non-malicious acts may pre-
vail over other principles, it depends on the specific
circumstances. In other words, non-malice only
needs to avoid intentional injury and take actions to
prevent and avoid injury and promote goodness in
charity activities.

The author envisages the concept of “due care”,
i.e. full and appropriate care to avoid damage based
on a reasonable and careful assessment of the situa-
tionl®. This is the framework of negligence, known
as “lack of proper care”. The term can be understood
as deliberately and unreasonably imposing a risk of
damage, or inadvertently and unknowingly provid-
ing a risk, both of which are morally reprehensi-
ble but assessed on conditions that mitigate respon-
sibilityfl,

Beauchamp and Childress also include the
meaning of non-malice in their specifications when
considering the decision to treat or not to treat!l. In
addition, non-harmfulness takes into account the use
of ordinary or special treatment according to the

frequency of use or habit. From a moral point of
view, the most important point must be whether
treatment is beneficial to anyone receiving treatment
or, more specifically, whether it will make them feel
stressed.

The author considers whether intentional be-
havior can lead to foreseeable adverse effects®®. In
this case, the effects of good and evil must be seen.
Therefore, good and evil, whether direct or indirect,
must be treated and defended independently.
Therefore, the motivation of the behavior should
also be considered, which may help to solve its in-
tention.

9. Charity principle

For Beauchamp and Childress, this principle
includes “all forms of action aimed at the benefit of
others”®l. Charity principle is a moral obligation to
do good to others. Although not all charitable acts
are inevitable, some forms are inevitable. The fol-
lowing are prudent and valuable decisions on the
indications of cochlear implantation.

The concept of charity has changed, especially
in the doctor-patient relationship and the recognition
of individual autonomy. For the author, active char-
ity is the obligation to provide benefits, and the util-
ity principle is the principle to examine the risks
and benefits of behavior. This is because charitable
activities may have a negative impact. Therefore, the
decisions taken must measure the difficulties that
may arise in order to take the most appropriate ac-
tionf®l,

In dealing with this principle, it is particularly
note worthy to take into account the conflict between
paternalism and autonomy. The charitable behavior
of health workers is often what they think is most
suitable for patients, including behavior that may
exceed the wishes of patients, without respecting the
autonomy they are entitled tof®l.

The ethical dilemma of paternalism is to de-
termine whether the interventions taken are morally
justified and what happens in these interventions.
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Generally speaking, it is through laws or rules to
regulate paternalistic behavior, especially when the
ability of individuals to make appropriate decisions
is limited®®,

Beauchamp and Childress’s charitable princi-
ples are also based on the best consideration of
the benefits, risks and costs involved in health care,
which must be weighed. Its definition of cost is
economic, i.e. based on the resources needed to re-
alize profits. Risk is considered to be possible
damage in the future, thereby impeding people’s
well-being, health or lifef!,

Benefits refer to values such as health or life
that can take action, as well as reducing and pre-
venting risks. His position is based on the principle
of utility and proposes three common tools in the use
of health policy, research and medical technology:
Cost-benefit analysis or risk-benefit®,

10. Principle of Justice

Fairness is a set of rules to ensure the fair dis-
tribution of benefits, risks and costs. Justice is a
principle that transcends the personal sphere and
can be introduced at the social level. Although it
involves individual rights, it involves the protection
of individual rights in different situationsf®.

Beauchamp and Childress interpret it as “just,
fair and appropriate treatment based on due or ob-
ligation to individuals™®. These authors cite the term
“distributive justice” to recognize that “just, fair and
appropriate distribution is determined by reasonable
rules in social cooperation”®,

In addition, they indicated that their imple-
mentation involved policies to allocate or restrict
resources in terms of ownership, taxes, benefits,
privileges or opportunities. In other words,
they believe that distributive justice is the distribu-
tion of all political or civil rights and responsibilities
in a society. An important aspect of Beauchamp and
Childress’s method is the principle of justice. On the
one hand, it puts forward forms and materials. There
must be a balance between the two, especially when
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the conditions existing in an environment are not
sufficient to meet the needs of all members of a so-
cial group. In this regard, the exercise of the princi-
ple of justice can be changed, modified or reduced!®.

In a non-philosophical sense, the principle of
material justice stipulates the characteristics of equal
treatment in health care according to basic needs,
which is the primary standard of distribution(®,

Distributive justice has always been a problem
of seeking theoretical resources, which helps to de-
termine the forms of distribution that can be taken,
including the utilitarian theory of pursuing the
maximization of social welfare, and individual rights
is based on this premise. Therefore, its significance
lies in the pursuit of the greatest public interest, on
which the sense of justice will be based!®.

This principle is important for health policy and
its impact on equitable access and distribution. For
Beauchamp and Childress, there are two reasons for
the right to health. On the one hand, there is collec-
tive social protection, i.e. giving priority to health
care in the government’s political agenda, provid-
ing basic services to citizens, and recovering social
investment in the training of health personnel and
technological development!®l. It also includes con-
sideration of the “fair opportunity rule”. His view is
that individuals should not enjoy social bene-
fits because of uncontrollable personal property, nor
should they deny those who do not own such prop-
ertyfl,

All doctors using biotechnology must be aware
that budgets for health are often insufficient to meet
the needs of patients and health professionals for
modern biotechnology. The aspirations of these
people, whether fair or not, must be limited, because
they are regulated by the state, where discrimination,
inequality and inequality arise. In democracies, they
try to avoid this situation by carrying out human
rights mandates, but paradoxically, the market
economy operated by these countries uses currency
as an important tool of legal discrimination. There-
fore, money has become the main legal source of
discrimination and inequality in all societies?!l,
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11. Conclusions

Many dilemmas and conflicts of cochlear im-
plantation may affect different analysis principles.
The same dilemma, in addition to becoming a doctor,
can also be bioethical. For cochlear implant, before
making any decision, otolaryngologists must care-
fully consider the considerations described in each
principle and carefully analyze these factors, be-
cause it will have a positive or negative impact on
deaf people. Medical indications do not necessarily
mean bioethical indications.

Cochlear implant is a high-tech operation,
which has a good effect on deaf people who need and
meet the requirements of the agreement. In order to
obtain the best results, this should be the wish of
every doctor who orders or performs implants. It
must be considered that the biomedical program
itself isnot the only reason for the success or failure
of the process.
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CASE REPORT

Extra short implants in jaws with extreme vertical resorption:
Case series
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ABSTRACT

Introduction: The use of in vitro implants can repair severe resorption. This sometimes requires the use of pros-
theses in the most extreme cases, when the proportion of crown implants is not ideal, to reach 2:1 or 3:1. Materials and
methods: Clinical analysis was carried out on implants with a residual of 5.5 mm or less and more than 6 months. Chi
square test was used for categorical variables and student test was used for continuous variables. Then, a linear fitting
regression model is established. Results: Six patients received in vitro implantation. 21.2% of the patients in the study
were male and 78.8% were female, with an average age of 57 years. The average crown planting ratio was 3.19
(+/-0.24). The average bone loss of the implant was 0.86 mm (+/-0.33) in the near median position and 0.83 mm
(+/-0.47) in the anterior position. There was no statistically significant difference in the functional proportion of proxi-
mal and distal bone loss (P = 0.224). Conclusion: According to the data provided in this study, even if the crown im-
plant.

Keywords: dental implants; atrophy; bone resorption; oral rehabilitation

tain good gingival coverage and one-time closure
1. Introduction without tension or suture dehiscence when placing a

large number of grafts(®-8l,
The treatment of posterior alveolar ridge de-
fects in patients with severe maxillary bone resorp- In vivo explants were created to address the
tion is a challenge for every surgeon. In these cases, ~ heed to simply repair these subsequent parts while
there are different bone regeneration techniques,  avoiding the more complex assistive techniques
such as transplantation with or without membrane ~ described above. The main problem when using
and bone traction™ 5!, In many cases, the grafts are these implants is whether the survival rate is equiv-
reabsorbed to varying degrees. Resorption usually ~ alent to that of other implants with larger length,
occurs due to the presence of severely and how to solve these problems to ensure that the
atrophic blood vessels and cell density differences ~ Whole implant performs well in biomechanics.
in these areas. In addition, there is very thin soft . . .
. . . o e According to relevant published studies, the
tissue in these areas, which makes it difficult to ob- g P
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survival rate of short implants can be comparable to
that of “traditional length” implants (following the
cautious scheme formulated by the team of Anitua
et al.), in which the atrophy is very serious and the
implants are in vitro®%, The data of these implants
published by our research group showed that the
survival rate was 98.2%M™ during an average follow
up of two years.

The treatment plan developed for these im-
plants includes the following steps: Biological
milling (no watering at low speed) to form an im-
plant bed, which relates to the repair of the implant.
The implant bed contains an intermediate compo-
nent (across telial multi IM), which produces the
“overall” behavior of the system, produces better
load transfer to the bone, and maintains tightness to
ensure that there are no bacteria in the inter-
facel*> 181, In this way, the length of the epithelium
is combined with the length of the implant, which
reduces the lever arm of the prosthesis and thus the
ridge stress.

Based on a series of cases, this paper attempts
to retrospectively evaluate the behavior of these
implanted and repaired in vitro implants in the area
of extreme bone resorption by analyzing the rate of
marginal bone loss and the effect of prosthesis on
joints.

2. Materials and methods

A retrospective study was conducted by selecting
patients with ultra-long implants located in the pos-
terior segment of the mandible. In these patients,
due to the extreme resorption of bone, the implant
needs to be inserted, and the minimum loading time
is 6 months. In all patients, demographic variables,
harmful habits (tobacco and alcohol), prosthesis
data (crown implantation rate, prosthesis type re-
lated to the number of parts and manufacturing ma-
terials) and marginal bone loss (measured at the
proximal and distal ends of the implant) were col-
lected.

To determine the proportion of crown implants,
we measured crown height gap (CHS) and bone
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loss using calibrated panoramic X-rays. All patients
were positioned according to a strict protocol. Once
the X-ray is obtained, the length of the X-ray is
calibrated using specific software (sidexis, Sirona
dental systems, Bensheim, Germany), which is the
same as the length of the dental implant. Through
the calibration measurement, the actual measure-
ment of X-ray can be carried out (1:1 scale).

The crown implant ratio was determined by
dividing the length of the implant by the length of
the prosthesis placed on it. The crown height of the
long axis of premolars and the middle crown area
from the vestibular sulcus (interdental sulcus) of
molars to the implant platform were measured. The
measuring line must be completely perpendicular to
the implant platform and at an angle of 90°to the
implant platform (Figure 1).

Potential bone atrophy was observed in both maxillae when the removable pros-
thesis was removed

Figure 1. Measure the height of the crown (a) relative to the
implant (b) and the height from the implant platform (d) to the
eye plane (c).

In order to determine whether there are statis-
tically significant differences between the two
groups, Chi square test was used for categorical
variables and student T-test was used for continuous
variables. P < 0.05 was considered as the statistical
significance of the statistical test used.

3. Results

We recruited six patients over the age of 18 who
received in vivo implants. 21.2% of the subjects
were male and 78.8% were female, with an average
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age of 57 years. In any case, assisted surgical tech-
niques were not used in implant surgery, and all
implants were performed in two operations with a
waiting time of up to three months.

The average crown implant ratio of implants
was 3.19 (+/- 0.24 mm), ranging from 3 mm to 3.64
mm. All implants included in the study were fer-
ulized, forming a bridge between two to four im-
plants. 100% of cases were mainly screw fixation.
All implants were repaired with a system consisting
of percutaneous im (Tute, Spanish Institute of Bio-
technology), which is connected to the prosthe-
sis bolted to it.

The median bone loss of the studied implants
was 0.86 mm (+/-0.33). The mean bone loss at the
distal end of the implant was 0.83 mm (+/-0.4).
When the proximal, middle and distal bone loss were
analyzed according to the ratio of crown to implant,
there was no statistically significant difference (P =
0.224). The mean follows up time was 19.2 months
(+/- 4.6 months), ranging from 14 to 25 months.
During follow up, no adverse events of prosthesis or
implant were observed. Figure 2-11 shows a clinical
case in the study.

Figure 2. Patients with lower partial edentulous and upper
complete edentulous (using removable dentures).

Figure 3. Bone atrophy in patients with upper and lower re-
movable dentures.
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Figure 4. X-ray plain film of patients with lower edentulous and
upper total edentulous.

Figures 5. Research on garment modeling.

Figures 6. Research on garment modeling.

You can observe severe mandibular height atrophy at the back of the third quadrant,
and then insert an ultrashort implant there

Figures 7. Planning dental CT with bti-scan 111 diagnostic
software.
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You can observe severe mandibular height atrophy at the back of the third quadrant,
and then insert an ultrashort implant there

Figures 8. Planning dental CT with bti-scan 11l diagnostic
software.

The postoperative X-ray after the implantation of the upper and lower implants
further showed that the patient had performed maxillary sinus lifting in order to
insert more implants in the rear of the maxilla in the future. It can be demonstrated
that the in vitro implants in the third quadrant are submerged, while the remaining
implants in this quadrant and the implants in the front of the fourth quadrant are
placed in an immediately loaded prosthesis

Figure 9. X-ray examination after upper and lower implant
implantation.

After three months, the remaining lower implants were wrapped in the prosthesis
and loaded with body explants

Figure 10. X-ray after implant implantation.

Figure 11. X-ray examination 5 years after implantation.
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4. Discussion

Developing a protocol for this type of implant
to accommodate this limitation (severe vertical
shrinkage) is essential to achieve a success rate
compared to “conventional length” implants. This
prototype was used in all papers published by the
team of Anitua et al., and the survival rate of in
vitro implantation was 98.2%[",

According to the data of traditional prosthesis,
this unfavorable implant crown ratio (3:1) may have
a serious impact on in vitro implants, but the data
provided in this study can’t confirm this hypothesis.
Other studies in this area have reached the same
conclusion that there is no relationship between ad-
verse proportion and ridge bone loss, although they
do not assess extreme imbalance as in this
study!1%-22,

In this study, the implant was ferulate as part
of the bridge. According to other studies in this ar-
eal?24, this ferulization reduces the risk of bone
loss and makes the biomechanical function of the
joint better. Therefore, it can be suggested that
prosthesis replacement in this way may be the key
to the crown implantation of this implant than the
unfavorable implant.

5. Conclusions

According to the data provided in this study,
the use of in vitro implants with a crown implant
ratio of 3 or more is not a risk factor for ridge bone
loss or prosthesis or implant failure. Ferulization of
explants improves biomechanical behavior under
unfavorable crown implant ratio, which may be a
suggestion worthy of consideration in this case.
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ABSTRACT

Hearing loss may be related to several factors, including hearing loss resulting from certain genetic syndromes.
Kearns-Sayre syndrome is characterized by mutations in mitochondrial DNA (Deoxyribonucleic Acid), responsible for
the production of energy (adenosine triphosphate-ATP), which is extremely important for the development of structures
that require it, such as the cochlea. The case was followed up at the hospital since 2000, due to the progressive charac-
teristic of hearing loss found in audiological tests and findings in cases related to the syndrome. The intervention with
individual sound amplification devices proved to be of little benefit for good oral communication of one of the patients,
who was diagnosed with bilateral profound hearing loss. Thus, after discussions in clinical meetings, the team opted for
the indication of the cochlear implant for the patient, according to the current criteria for indication of this surgery, and
with which it obtained good results. His twin sister, who presented good results with hearing aids, will continue in audi-
ological follow-up, to verify the evolution of the case and discuss a new approach, if necessary. Patients with suspected
or diagnosed Kearns-Sayre syndrome should seek audiological diagnosis, because it is a possible progressive hearing
loss, requiring rehabilitation with the use of hearing devices. Maintaining oral communication is extremely im-
portant because, in these cases, other functions will be impaired, such as muscle tone and vision.

Keywords: hearing loss; cochlear implant; syndrome; diseases in twins; audiology

important that the diagnosis and intervention are
1. Introduction performed early. Approximately 30% of genetic

hearing losses occur associated with a syndromet*2,
Several causes of hearing loss are reported in

the literature and, regardless of the etiology, it is Kearns-Sayre syndrome (KS) is related to ge-
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netic mutation in mitochondrial DNA. Mitochondria
is an intracellular organelle that has its own genome
(DNA)®, and multiple deletions of this genome are
possible®). The inheritance of the mitochondrial
genome is maternal, because during fertilization the
tail of the sperm, which contains the mitochondria, is
displaced during penetration into the egg. In KS
syndrome, part of the zygote DNA is not formed, but
these mutations can also occur spontaneously!,

The main function of mitochondria is to pro-
vide energy to cells in the form of ATP (Adenosine
Triphosphate) and some organs require higher en-
ergy and are most affected by cases of mutations in
the DNA. Among these organs are nerve, muscle,
optic, endocrine and auditory cells. The cochleais an
organ that requires a lot of energy, therefore muta-
tions in the mDNA of hair cells can cause bilateral,
symmetrical and progressive sensorineural hearing
loss (SNHL)[245],

KS syndrome was first described by Kearns and
Sayre in 19591 in a case report that presented with
external ophthalmoplegia, pigmentary retinopathy
and cardiac conduction disorder (CCD). It is a rare
syndrome and it is estimated that the appearance of
cases occurs in 1.6 for every 100,000 individualst.

Diagnosis occurs through the observation of a
triad: Progressive external ophthalmoplegia, pig-
mentary retinopathy and CCD. The first signs and
characteristics of the syndrome usually appear be-
fore the age of 20, as observed in the literature®6-11,
In addition, it is possible to perform genetic testing,
mainly seeking information related to DNA, where
multiple deletions or mutations are found in cases of
KS syndromel*%2],

In the literature®, there are reports of the
presence of KS syndrome in twin siblings: there was
no presence of risk factors and, at 19 years of
age, both began to present symptoms of the syn-
drome, such as eyelid ptosis and sensorineural
hearing loss (SNHL).

Regarding progressive hearing loss, the litera-
ture recommended monitoring patients with this

3%

suspicion at least every two months to check if there
was progression. The authors also described that
electrophysiological examinations in children help
in the best conduct for the adaptation of individual
sound amplification devices (ISADS)"3%4l, |t is be-
lieved that this monitoring is necessary to avoid loss
of sensory and, consequently, cognitive auditory
information, which can lead to delay in auditory and
language development.

Few studies related to KS syndrome have fo-
cused on the diagnosis of hearing loss and do not
correlate this finding in twin children. However,
some authors argue that the most appropriate audi-
ological intervention in cases of progressive hearing
loss in patients with KS syndrome and others related
to DNA mutations would be cochlear implant
(cntsl,

The present study aimed to report the case of
twin sisters with KS syndrome, from their audio-
logical diagnosis to the intervention.

1.1. Conducting the research

The study was initiated after approval by the
Research Ethics Committee of the Hospital for Re-
habilitation of Craniofacial Anomalies of the Uni-
versity of S& Paulo, Campus Bauru: 090311/2015,
CAE 42447215.8.0000.5441. This is a longitudinal
descriptive study of twin sisters with KS syndrome
and audiological diagnosis of sensorineural hearing
loss, carried out by the interdisciplinary team of a
hospital. Cases are described as Twin 1 (T1) and
Twin 2 (T2).

The patients were registered at the hospital in
June 2000 and have been followed up ever since.
Therefore, in order to demonstrate more accurately
the progression of hearing loss and the results of the
intervention, we chose to describe two moments of
the evaluation: Time of admission to the hospital:
first audiological diagnosis, performed in June 2000,
when they were 11 years old; the last attendance
reported in the medical record, up to the time of the
start of the research, performed in August 2014 and
March 2015 for T1, and in August 2014 for T2, and
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they were 25 years old then.
1.2. Patients

The mother of the patients, when registering
them in the hospital in June 2000, signed the Free
and Informed Consent Form, authorizing the con-
sultation of the data from the medical records, for
scientific subjects. In the year of this study, in 2015,
patients and their families were informed that the
research would be carried out through the analysis of
documents attached to the hospital’s medical records
and thus obtained the existing permission for the
development of the research.

2. Presentation of the clinical case
2.1. Medical evaluation

The first consultation at the hospital was per-
formed by an otolaryngologist, who found com-
plaints and characteristics typical of KS syndrome
on clinical examination. During the anamnesis, the
mother reported other evaluations and diagnoses
made by doctors from her home city, such as astig-
matism, hyperopia, visual fatigue, decreased muscle
mass with preserved strength, myopathic face, slight
restriction of eye motricity and alteration in muscle
tone.

The patients (T1 and T2) were referred for the
realization of the genetic test, to know the suspicion
of the syndrome, already verified by another insti-
tution and informed by the mother, through docu-
ment, to the multidisciplinary team, who reported all
these data in the medical records, in the form of
anamnesis and evolution of the case.

2.2. Audiological diagnosis
Twin 1

The following data were reported by the mother,
in a speech-language pathology anamnesis, during
the first consultation in June 2000, when the patient
was 11 years old.

—There is no family history related to hearing loss
and syndromes.

—There were no complications during pregnancy.

—Report of mumps and chickenpox, near 3 years of
age.

— Neuropsychomotor and language development
according to age, however, without previous spe-
cialized evaluations.

—Hearing complaints started at 10 years of age.
Patient T1 began to respond to her own name
when her voice was very strong and also report-
ed bilateral tinnitus.

In relation to audiological tests, objective tests
were analyzed, such as immittance testing, transient
otoacoustic emissions and distortion product otoa-
coustic emissions (TEOAE and DPOAE) and audi-
tory brainstem evoked potential (BAEP), and sub-
jective tests, such as pure tone audiometry (PTA) and
speech perception tests (SPT) (Table 1).

Table 1. Results of objective tests for the hearing of Twin 1 (2000 and 2014)

Examination performed Right ear (RE)

Left ear (LE)

Imitanciometry Type A curve

TEOAE and DPOAE Absent in 2014

No record in medical records in 2000

BAEP click Absent in 2014

Absent reflections in 2000 and 2014

No record in the medical records in 2000

Type A curve
Absent reflections in 2000 and 2014

No record in the medical records in 2000
Absent in 2014

No record in medical records in 2000
Absent in 2014

Legend: TEOAE = Transient Evoked Otoacoustic Emissions; DPOAE = Distortion Product Otoacoustic Emissions; BAEP = Brainstem Auditory Evoked Potential.

The results of the subjective tests were com-
patible with the electrophysiological tests, in both

evaluation moments, as shown in Figure 1.
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In 2000, after the exams, professionals were
able to diagnose hearing loss as severe bilateral
sensorineural hearing loss (SNHL) and thus adapt
the individual sound amplification device (ISAD)
and perform the respective validation and verifica-
tion tests. However, in 2014, there was a significant

progression of the degree of hearing loss,
which became of deep bilateral degree, requiring
replacing the hearing aid with another, higher and
more recent technology, as well as redoing the veri-
fication tests (Figure 2).

Figure 1. Threshold tonal audiometry-Twin 1.

Figure 2. Research of the amplified threshold with individual sound amplification apparatus-Twin 1.

In 2000, it was not yet common in the hospital
to apply the speech perception test (SPT) with
hearing aids in all patients. They were performed
only in those whose cases would be presented in a
meeting, for discussion about cochlear implant sur-
gery (CI). For this reason, in the medical records of

patient T1, SPT evaluation was found only in 2014.
The right ear score (RE) was: Detection of Ling test
sounds for /a/, /u/, /il and /m/=100% and for /s/ and
=0%; name recognition=100%; ques-
tion/statement breakdown=0%; identification of
vocabulary extension=44%; identification of the
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length of sentences=60% and identification of sen-
tences=0%.

In the left ear (LE), the score found was: De-
tection of Ling test sounds for /a/, /i/, /ul and
/m/=100% and for /s/ and /[/=0%; name discrimina-
tion=90%; question/statement  breakdown=0%;
identification of vocabulary extension = 28%; iden-
tification of the length of sentences=30% and iden-
tification of sentences=0%.

Despite the progression of hearing loss, Twin 1
had good vocabulary and oral language, since the
hearing loss was post-lingual. Specific language
tests were not included in the medical records. It
is believed that the reason is the fact that the patient
was already in adolescence in 2000 and later in
adulthood in 2014, and there are no specific lan-
guage protocols in the hospital sector to evaluate
these age groups.

After the exams, the case was selected to be
discussed by the multidisciplinary team, regarding

the need for surgery for cochlear implant (CI). Sev-
eral criteria were addressed, from the analysis of
other professionals, such as social worker, psy-
chologist, otolaryngologist and speech therapist, and
from the SUS and hospital criteria at the time.

Regarding the speech therapy analysis, the
main criterion for the indication of surgery was the
low result in the speech perception tests in closed set
and difficulty in open set. In addition, professionals
were concerned about not having other hearing aid
replacement options in the future if the hearing loss
progressed. In addition, the team physicians em-
phasized that the patient was losing other functions,
including vision. Therefore, it was necessary to
maintain good oral communication in order to pre-
serve their quality of life, despite the other difficul-
ties caused by the syndrome.

Therefore, we chose to perform CI surgery on
the left side, which decided by surgeons, and the
activation occurred in February 2015 (Figure 3).

Figure 3. Research of the amplified threshold with cochlear implant—Twin 1.

Regarding the SPT with CI, performed one
month after activation, in March 2015, the patient
detected all the sounds of the Ling test, but could not
perform other speech tests, complaining that she had
not yet gotten used to all the sounds, because the CI
was very different from the hearing aid, which she
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used for 15 years. The best results appeared eight
months after activation, when, then, the patient
performed the SPT in an open set, with a result of 45%
for the list of sentences. However, regular fol-
low-ups are still made for new approaches and
guidelines.
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Twin 2 cialized evaluations.

The data presented below, as well as for Twin 1, —Hearing complaints started at 10 years old. Patient
were reported by the mother in a speech-language T2 started to respond to her own name only when
pathology anamnesis during the first visit in June her voice was very strong and also reported bi-
2000, and the patient was 11 years old then. lateral tinnitus.

—There is no family history related to hearing loss In relation to audiological tests, objective tests
and syndromes. were analyzed, such as immittance, transient otoa-

coustic emissions and distortion product (TEOAE
and DPOAE) and brainstem auditory evoked poten-
tial (BAEP), and subjective tests, such as pure tone
audiometry (PTA) and speech perception tests (SPT)
(Table 2).

—There were no complications during pregnancy
and childbirth.

—She contracted mumps and chickenpox near 3
years old.

— Neuropsychomotor and language development,

according to age, however, without previous spe-
Table 2. Results of objective tests for the hearingof Twin 2 (2000 and 2014)

Examination performed Right ear (RE) Left ear (LE)
Imitatiometry Absent refI;:);?c?n?iilug\(llgo and 2014 Absent refI;:);Fcfn?i(;lu;(l)%O and 2014
TEOAE and DPOAE No record in rssgﬁdiinc;lorle:ords in 2000 No record in K\t()asglﬁir]c;lorle:ords in 2000
Rt 2 pontn 2

Legend: TEOAE = Transient Evoked Otoacoustic Emissions; DPOAE = Distortion Product Otoacoustic Emissions; BAEP = Brainstem Auditory Evoked Potential.

The results of the subjective tests were com- RE and 97% in LE, for the tests in an open set (list of
patible with the electrophysiological tests, in both sentences).

evaluation moments, as shown in Figure 4. ) ) o )
Despite Patient T1 was experiencing hearing

After all evaluations, in 2000, when Twin 2 was loss, Patient T2 had good vocabulary and oral lan-
11 years old, the professionals diagnosed the patient guage, since hearing loss was post-lingual. Specific
with mild sensorineural hearing loss (SNHL) in the language tests were not included in the medical
left ear and moderate in the right ear. Therefore, the records.
fitting of hearing aids compatible with this type of
hearing loss was performed, as well as validation
and verification tests.

The reason was thought to be that the patient
was already in adolescence in 2000 and later became
an adult in 2014, and the hospital department did not

In 2014, when the patient was 25 years old, have specific language protocols to assess these age
progression of hearing loss was observed, as shown groups.
in Figure 4. Thus, the diagnosis became severe bi-
lateral SNHL, which made it necessary to replace the
hearing aid and perform new tests to verify its ben-
efits (Figure 5).

The case was also selected for a mul-
ti-disciplinary meeting to discuss the Cl, including to
compare the results with those of Twin 1. All pro-
fessionals, such as social worker, psychologist, oto-

Regarding the SPT with hearing aids, per- laryngologist and speech therapist informed the re-
formed in 2014, the patient was able to perform all sults of their evaluations and, based on this
tests in a closed set and obtained a result of 80% in information and the criteria established by SUS and
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the hospital in 2014, Twin 2 were not indicated for

Cl surgery.

Figure 4. Threshold tonal audiometry-Twin 2.

Figure 5. Research of the amplified threshold with individual sound amplification apparatus-Twin 2.

Regarding the speech therapy evaluation, the
main factor that did not indicate Cl was a good
percentage of correct answers in the SPT with
hearing aids, demonstrating that the device still
provided a benefit. Thus, it was decided to keep
Twin 2 in audiological follow-up and verify if the
hearing loss will progress. Even if this may happen,
professionals believe that there are still other options
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for hearing aid replacement to maintain good oral
communication of the patient, which makes it un-
necessary, at the moment, to undergo surgery, since
the benefits of CI are very similar to those that the
hearing aid still provides. However, as soon as the
hearing aid does not provide the same benefits, the
case of Twin 2 will be discussed again by a multi-
disciplinary team, regarding the need for CI, to
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prevent progressive loss from aggravating the pa-
tient’s current good communication.

All data related to the discussion of Case T1
and Case T2 by the multidisciplinary team were
collected from the medical records and from inter-
views with the professionals responsible for the
cases.

3. Discussion

The literaturel” described the case of twin sib-
lings with KS syndrome, showing the absence of risk
factors associated with preconception and early
childhood, as both developed normally until years
old, when the first symptoms of visual changes and
hearing impairment began to appear. These findings
were consistent with those of the present study, as
the sisters also did not have any complaints or
symptoms until the age of 10 years. Other studies?**]
also mentioned the onset of symptoms and diagno-
sis before 20 years old.

In terms of audiometric testing, a diagnosis of
SNHL was obtained, as well as a progression of
hearing thresholds, one of the typical features of
patients with hearing loss due to KS syndrome,
which in most cases is sensorineural, symmetrical
and progressive2. Therefore, audiological diagno-
sis and early intervention, as well as follow-up every
two or three months, were considered extremely
important to verify the progression of hearing loss
and determine the optimal behavior related to hear-
ing aid adaptation**4, Thus, delay in auditory and
language development can be avoided.

The etiology of the syndrome remained con-
troversial in the literature. In the cases studied (T1
and T2), the only early complications in children
were a diagnosis of mumps and chickenpox. How-
ever, these viral infections usually did not leave se-
rious sequelae after treatment. Therefore, it
was believed that the syndrome may have occurred
due to genetic mutations.

Another factor that indicated the presence of
genetic mutation, in the case of this study, was bi-

lateral, symmetrical and progressive hearing
loss, because it demonstrated alteration in the coch-
lea, in agreement with the literature, regarding the
genetic mutation of the mDNA, which impairs the
supply of energy (ATP), especially to the organs that
need it most, such as the cochleal™?.

According to the authors¢l in cases of
hearing loss due to mitochondrial disease, the best
intervention option was ClI, because of the progres-
sive nature of these losses. In the present study, this
was also the case in Patient T1, where the audito-
ry benefit verified in the test was not obtained after
the diagnosis of profound SNHL, even after the re-
placement of the hearing aid, which was the main
reason for the CI indication. In the case of T2, de-
spite the progression of the hearing loss, even with
the use of hearing aids, from 2000 to 2014, the pa-
tient presented a good speech perception condition,
that was, there was still an auditory benefit only
with the use of hearing aids, but due to the charac-
teristics of this case, the patient would continue
to be monitored.

Authors®™! reported the case of patients with
KS syndrome who underwent Cl. The responses
regarding speech recognition and electrophysiolog-
ical tests with CI were very similar to those of ClI
patients who did not have the syndrome.

It was believed that the patient who already
uses CI (Twin 1), together with contralateral hearing
aid, added to speech rehabilitation, could present
even more satisfactory results in relation to speech
recognition, and maintain good oral communication.

4. Conclusions

Subjects  with suspected KS syndrome
should be evaluated to confirm the syndrome and
have an early hearing evaluation, as if necessary
rehabilitation with hearing aids and/or cochlear im-
plants, coupled with speech therapy, can bring ben-
eficial outcomes.
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