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Abstract

Background. Consensus statements of several international congresses and conferences
include option of using dental implants as a potentially effective treatment alternative for
ectodermal dysplasia patients. So far ectodermal dysplasia seems to be the most common
disorder which arguments need for using dental implants among growing patients.

Objective. To assess survival rates of dental implants placed among patients with ectodermal
dysplasia based on previous literature data.

Materials and Methods. Bibliographic search of publications potentially related with the objective
of present study was held through PubMed database (https://pubmed.ncbi.nlm.nih.gov/), while
also via Google Scholar (https: //scholar.google.com/) search engine to increase the probability
for identification of corresponding scientific articles. Data extraction was provided in selective
manner in terms to collect specific rates of dental implants survival observed among ectodermal
dysplasia patients.

Results. Provided analysis revealed that in the majority of studies approximated conventional
implants survival rate exceeds 90% for the first five years. Due to the data extracted from
systematic reviews implants survival rates among ectodermal dysplasia patients varied in the
range of 35.7-98.7%; due to the data extracted from retrospective studies - in the range of 35.7-
98.7%; due to the data extracted from prospective studies - in the range of 76-100%; due to the
data extracted from critical review of literature - in the range of 88.5-97.6%.

Conclusion. Provided analysis revealed that dental implants remain reliable treatment
option for patients with ectodermal dysplasia. Placement of dental implants among pediatric
patients with ectodermal dysplasia characterized with decreased survival rates compare to
intraosseous fixtures placed among adult ED patients. Use of mini-implants helps to overcome
some complications and shortcomings related with placement of conventional implants among
patients with confirmed ectodermal dysplasia diagnosis.

Introduction

Due to the previous literature data prevalence of clinically
established or clinically possible diagnosis of ectodermal

dysplasia (ED) represented by 21.9 cases for 100000 overall,
while molecular diagnostics cut off this level to the 1.6 cases per
100000 [1, 2, 3]. Nowadays nearly 189 pathological conditions
may be initially categorized as ectodermal dysplasia cases [4].

ut
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Figure 1. Intraoral photo of patient with ectodermal dysplasia
(provided from diagnostic collection of Professor Izzet Yavuz, Diyarbakir, Turkey)

Figure 2. Dentition pattern of patient with ectodermal dysplasia presented on X-ray images
(provided from diagnostic collection of Professor Izzet Yavuz, Diyarbakir, Turkey)
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Figure 3. Dentition pattern of patient with ectodermal dysplasia presented on X-ray image
(provided from diagnostic collection of Professor Izzet Yavuz, Diyarbakir, Turkey)

Dental changes have been noted among 79% cases of clinically
established ED, and among 52% of ED cases, which has been
molecularly approved [2, 3, 5] (Figure 1).

Registered pattern of present and absent permanent teeth among
ectodermal dysplasia patients arguments the clinical expediency
for using dental implants as treatment option for efficient oral
rehabilitation [5] (Figure 2-3).

Consensus statements of several international congresses and
conferences include option of using dental implants as a potentially
effective treatment alternative for ectodermal dysplasia patients.
So far ectodermal dysplasia seems to be the most common disorder
which arguments need for using dental implants among growing
patients [6].

Implant placement with further prosthetic restoration by
overdenture could be considered for 5-10 years old patients if
mandibular rehabilitation is planned, and for 6-10 years old patients
if maxillary rehabilitation is planned during complex treatment
of edentulism cases associated with ED [7]. Nevertheless, implant
placement for patients with ectodermal dysplasia could be provided
even at earlier age period [8]. In 2022 Seremidi et al. described case
series of dental implants placement for 3.5-year-old patients with ED
[9]. In another case series authors named patients with ectodermal
dysplasia as “Britain’s youngest implants patients” [10].

Recent systematic review dedicated to the assessment of
implant success among growing patients (majority of which had
ectodermal dysplasia as a main aspect of medical history) revealed
that in 33.45% of all analyzed studies dental implants didn’'t show
any clinical problems [11]. Meanwhile only few studies were aimed
to assess specifically survival rates of dental implants placed among
ectodermal dysplasia patients, while collection of such data was
provided due to the strict formulated inclusion criteria.

Considering this fact, it seems to be of clinical and scientific
interests to update information regarding survival rates of dental
implants used for the rehabilitation of patients with ectodermal
dysplasia, while taking into account not only previously systematized
data sets, but also results of several prospective and retrospective
studies, and critical reviews of the literature to expand possibilities
for targeted data aggregation.

Objective

To assess survival rates of dental implants placed among patients
with ectodermal dysplasia based on previous literature data.
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Materials and Methods

Literature Search and Data Collection

Bibliographic search of publications potentially related with the
objective of present research was held through PubMed database
(https: //pubmed.ncbi.nlm.nih.gov/), while also via Google Scholar
(https://scholar.google.com/) search engine to increase the
probability to identify corresponding scientific articles [12, 13].
Search within PubMed database was provided using the following
Mesh-terms algorithm: ("ectodermal dysplasia’[MeSH Terms] OR
("ectodermal"[All Fields] AND "dysplasia"[All Fields]) OR "ectodermal
dysplasia"[All Fields]) AND ("dental implants'[MeSH Terms] OR
("dental"[All Fields] AND "implants"[All Fields]) OR "dental implants"[All
Fields]). No restrictions due to the terms of publications were used,
since objective of the research was to maximize potential amount of
data representing specifically survival rates of dental implants placed
among ectodermal dysplasia patients. Only publications written
in English or at least with English abstract were considered for
inclusion into the study sample and to for further content-analysis.
No specific quality analysis of the studies was realized to minimize
potential loss of data due to the non-correspondence with some
eligibility qualitative criteria.

Data extraction was provided in selective manner in terms to
collect specific rates of dental implants survival observed among
ectodermal dysplasia patients and to represent the most practically
valuable information regarding how different implant survival rates
may be potentially associated with various clinical, implant- and
patient-related factors. All the numerical and textual data related
with survival rates of dental implants placed among dental patients
with ectodermal dysplasia and factors that potentially may be
related with some specific survival rates were categorized, grouped,
and structured within Microsoft Excel software (Microsoft, United
States). Tabulation of data was provided using functions of above-
mentioned spreadsheet software.

Results

Primary pool of publications identified using pre-formed Mesh-
terms algorithm within PubMed database included 327 items.
Additional search via Google Scholar engine supported identification
of 32 additional articles related with the objective of study, which
were not found during primary search within PubMed database.
Exclusion of non-relevant literature sources, duplicates, and those,
which through the provided content-analysis were interpreted as
not being associated with formulated research objective, helped to
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Table 1. Detailed information of dental implants survival /failure rates registered among analyzed studies

Authorhip Design of study

Implant survival /Failure rate

Umberto et al. (2007) [14] Prospective study

91% (for survival rate)

Wu et al. (2015) [15]

Prospective preliminary clinical study

100% (for survival of zygomatic implants)
88.75% (for survival rate of conventional implants)

Yap et al. (2009) [16] Critical review of literature

88.5-97.6% (for survival rate)

Sweeney et al. (2005) [17] Retrospective study

88.5% (for survival rate)

Grecchi F. et al. (2010) [18] Retrospective case series analysis

98.7% (for survival rate)

Bergendal et al. (2008) [19] Retrospective study

64.3% (for failure rate)

Guckes et al. (2002) [5] Prospective clinical trial

76-91% (for survival rate)

Kearns et al. (1999) [20] Prospective study

94.7-100% (for survival rate)

Zou et al. (2014) [21] Retrospective study

98.3% (for survival rate)

Filius et al. (2016) [22] Systematic review

35.7-98.7% (for survival rate)

Wang et al. (2016) [23] Systematic review

97.9-98.6% (for survival rate)

Chranovic et al. (2016) [24] Systematic review

84.6% (for survival rate)

Bohner et al. (2019) [6] Systematic review

23.4 (for failure rate)

form final study sample of 13 articles. Dental implant survival rates
among ectodermal dysplasia patients were assessed based on data
extracted from 4 systematic reviews, 4 prospective clinical studies, 4
retrospective studies and 1 critical review of the literature.

Provided analysis revealed that in the majority of studies
approximated conventional implants survival rate exceeds 90%,
while zygomatic implants survival rate may reach 100% level among
ectodermal dysplasia patients.

Due to the data extracted from systematic reviews implants
survival rates among ectodermal dysplasia patients varied in the
range of 35.7-98.7%; due to the data extracted from retrospective
studies - in the range of 35.7-98.7%; due to the data extracted
from prospective studies - in the range of 76-100%; due to the
data extracted from critical review of literature - in the range of
88.5-97.6%. The highest implants failure rate observed among ED
patients was noted in the retrospective study of Bergendal et al. and
it equaled to 64.3%, while the highest implants survival rates were
noted in prospective designed studies.

Detailed information regarding implants survival rates registered
in all researches, included into the study sample of analyzed
publications presented in Table 1.

Discussion

Data regarding implants survival rates registered among
ectodermal dysplasia patients based on the provided literature
analysis characterized with significant heterogeneity due to the
differences of analyzed studies’ designs, sample sizes, follow-up
periods, implant designs, patient-related factors and criteria used to
evaluate compromised implant conditions.

Systematic review dedicated to the assessment of dental implants
survival among growing patients revealed that the failure rate within
such cohort reached 23.4% (taking into account that ectodermal
dysplasia was categorized as a disorder the most prevalently
associated with the need for dental implant placement among
children and adolescents) [6].

In another systematic review it was highlighted that not only
dental implantation itself is reliable and predictable treatment
option for ectodermal dysplasia patients characterized with 97.9-
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98.6% survival of installed fixtures, but moreover bone augmentation
itself also may be efficiently used among such patients’ cohort to
facilitate conditions for dental implant placement [23]. Analysis of
retrospective case series revealed no difference in implant survival
rates among ED patients despite the fact if fixtures were placed into
grafted jawbone area, or into native bone: in both scenarios such
parameter outreached 90% [18]. Analogically placement of implant
simultaneously with guided bone regeneration was associated with
over 90% survival rate both among ED and non-ED patients [14].

Critical review of literature revealed that ED patients characterized
with 88.5-97.6% dental implants survival rate based on the analysis
of non-randomized controlled and case-controlled studies. Authors
also mentioned that placement of implants for adolescent ED
patients is not associated with any additional risk of failure related
with factor of craniofacial growth, while such may be present in
cases of ED patients younger than 18 years [16].

Systematic review of Chranovic et al. reported cumulative survival
rate of dental implants installed among ED patients at the level
of 84.6%, while such was calculated for the longest so far reported
monitoring period of 20 years. Meanwhile it should be noted that most
of the implants were placed among patients older than 30 years, which
potentially may contribute to such high cumulative survival rate, since
implants placed among children and adolescent due to the available
literature data characterized with much higher failure rate [24].

In the prospective clinical trial it was reported that survival rate of
dental implants placed in the anterior region of mandible is higher
than such registered for dental implants placed in the anterior region
of maxilla (91% vs. 76%) [5]. The same pattern of distribution was
found in retrospective study provided among 14 adolescent patients
with ectodermal dysplasia: 20% failure rate was registered among
maxillary implants, while 8.7% - among mandibular implants [17].

In the retrospective study of Bergendal et al. the highest failure
rate of dental implants placed among ED patients was reported,
which reached 64.3% [19]. Authors highlighted that rather deficiency
of bone and associated preoperative conditions were the main risk
factors for dental implants loss, but not ED pathology itself [19].

Zygomatic implants also seem to be reliable option for prosthetic
treatment of patients with ectodermal dysplasia [25]. In prospective
preliminary clinical study zygomatic implants demonstrated higher
survival rates compare to conventional ones (100% vs. 88.75%)
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[15]. 3.5-7 years follow up also revealed 100% survival of zygomatic
implants placed among 9 ED patients [26].

Mini-implants also may be used for successful oral rehabilitation
of patients with ectodermal dysplasia. Such approach characterized
with following benefits [27, 28]:

« optimized fit of small-diameter mini-implants for ED-associated
reduced width of alveolar ridge;

 possibility to provide all treatment measures in one visit
(including surgical and prosthetic phases);

« lower cost compared to conventional diameter fixtures;

» possibility to overcome higher conventional implant failure due
to the deficient development of bone ridge [27, 28].

Considering data extracted from the previous studies it may
be resumed that dental implants of various design placed among
ectodermal dysplasia patients characterized with high survival
rates, that in the most clinical cases exceeds 90% margin. Placement
of dental implants among pediatric ED patients associated with
greater risk of fixture loss in comparison to cases of dental implants
placement among adult ED patients. Implant placement at the
anterior maxilla region associated with comparatively lower survival
rates than at the anterior mandible region. Type of implant seems
not to be an influential factor regarding implant prognosis if correct
surgical planning was held before intervention; nevertheless, several
shortcomings associated with the use of conventionally designed
implant among ED patients may be minimized by the use of mini-
implants. Zygomatic implants survival rates seem to be statistically
analogical to such associated with conventional implants, even
though in some studies zygomatic implants demonstrated higher
survival levels.

Conclusion

Provided analysis revealed that dental implants remain reliable
treatment option for patients with ectodermal dysplasia. Survival
rates of dental implants placed among ectodermal dysplasia patients
in the majority of the analyzed studies exceeds 90% rate during
various monitoring periods. Dental implants placed at the anterior
maxilla of ED patients demonstrate comparatively lower survival
rates than fixtures installed at the anterior mandible. Placement
of dental implant among children with ectodermal dysplasia
characterized with decreased survival rates compare to the
intraosseous fixtures placed among adult ED patients. Differences
of survival rates for implants placed into grafted jawbone areas
and native bone among ED patients has not been fully clarified
based on the available literature data, but so far, their survival
rates seem to be similar. Use of mini-implants helps to overcome
some complications and shortcomings related with placement of
conventional implants among patients with confirmed ectodermal
dysplasia diagnosis.
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CrarTsa: AnoTanis

Iemopia cmammi: Becmyn. KoHceHcycHi pilmeHHs JeKibKoX MDKHapOJHHUX KOHTPeciB Ta KOH(epeHIil nependadaioThb
Hapiitia no pepakuii 21 ciuns 2023 MOJKJIUBICTb BHUKOPUCTAHHS J[EHTAJbHUX IMILJIAHTATiB, $IK IOTEHL{MHO e(EKTUBHOI aJbTePHATUBU
[Tpuitnsra no opyky 27 motoro 2023 7iKyBaHHS Mali€eHTiB 3 eKrojgepMmanbHO0 auciiasiero (EI). Hapasi exkromepmarnbHa [ucrlasis e

JocrynHa oxaitH 15 TpaBHs 2023 HAWNOIMUPEHIINUM PO3JIaJloM, KUl apIyMEHTYE MOJKJIMBICTb 3aCTOCYBAaHHS JIEHTAJIbHUX iMILJIAHTATIiB y
TALi€HTIB, Ki IPOJOBKYIOTh POCTHU Ta PO3BUBATUCH.

Kniouosi caosa: Mema. Ouinutyi piBeHb BIDKMBAHHS [I€HTAJbHUX IMIIJIQHTATiB, BCTAHOBJEHUX TallieHTaM 3
€KTOZ,epMaJlbHA JIUCIIIA3is, €KTOZIEPMaJIbHOIO [MCILIa3ielo, Ha OCHOBI ONMY6IIKOBAHMX JiTEPAaTyPHUX JAHUX.

IeHTaJIbHi iMITJIaHTa, Mamepianru ma memodu. Bibmiorpadiuynumit noumyk my6sikariil, NOTeHLINHHO MOB'SI3aHUX 3 METOI0 IaHOTO
[MOKA3HUKU BUKUBAHHS, JOCTIIpKEHHs, 37iliCHIOBaBCs depe3 6asy maHux PubMed (https://pubmed.ncbinlm.nih.gov/), a Takox
CTOMATOJIOTiYHA JOTIOMOTa, yepe3 Google Scholar (https://scholar.google.com/) 3 MeTolo mMigBUIEHHST NMOBIPHOCTI imeHTHdiKamil
JIUTAYa CTOMATOJIOTIA BiJNOBIHNX HAYKOBUX cTaTel. Bubip JaHMX 371iiCHIOBABCS CEIEKTMBHUM CIIOCOG0M /17151 300pY KOHKPETHHX

MOKA3HUKIB BUYKUBAHHS JOEHTAJIbHUX iMIJIaHTaTiB cepen, HaLLiGHTiB 3 EKTOJEPMAJIbHOIO ann]Iasie}o.

Pesyavmamu. TIpoBemennii aHasi3 my6siKariiii Mokasas, O B GiNbIIOCTi OMyOGIiKOBAaHUX JIOCTIIKEHb
HabmKeHa BYDKMBAHICTb IEHTa/IbHUX IMIIJIAaHTATIB nepesuitye 90% MpoTAroM nepumx maTy pokis. JaHi
OTPUMaHI i3 CUCTeMaTUYHUX OIJISIIB CBiYaTh, 1O pPiBeHb BM)KMBAHOCTI iIMILJIAaHTATiB cepej, MAllieHTiB 3
€KTOZIepMaJIbHOIO AUCIIA3i€10 KOIMBABCS B Jianas3oHi 35,7-98,7%; 3a JaHUMU PETPOCHEKTUBHUX OCIIKEHD
-y Mexax 35,7-98,7%; 3a [aHUMU IIPOCIEKTUBHUX JOCIIIKEHb — B Mexax 76-100%; 32 TaHUMU KPUTUYHOTO

orJisiy Jlirepatypu — B Mexxax 88,5-97,6%.

Buchoetu. [TpoBenieHn# aHasTi3 OIMTy6ITiKOBaHHX IOCTTIKEHb IT0Ka3aB, IO IeHTasIbHi iMIIJIaHTaTH 3a/IUIIAI0THCSI
HaJillHUM CIIOCOOOM JIIKYBaHHS TALiEHTIB 3 €KTOIEpMAaJIbHOI IUCILIasielo. BCTAHOBJIEHHS IEHTAIbHUX
IMIUIaHTATiB y MeOjaTPUYHMX MAlieHTiB 3 EKTOLEPMAJIbHOK [UCIUIA3i€l0 XapaKTepU3yeTbCsl 3HIDKEHUM
PiBHEM BIDKMBAHHSI TIOPIBHSIHO 3 IEHTAJIbHAMU iIMIUIAHTaTaMy, sIKi BCTAHOBJIEHI y IOPOC/IMX MatlieHTiB 3 EJI.
3acTocyBaHHS MiHi-IMIUIAHTATIB 103BOJISIE IIOZIOTIATY JEsIKi YCKJIAMHEHHS Ta HEHOJIKY, TIOB'SI3aHi 3 YCTaHOBKOIO
TPAIULIAHNX AE€HTAJIbHYX IMIJIAHTATIB Y NALiEHTIB 3 MiATBEPIKEHUM AjarHO30M €KTOJIepMAaJIbHOI AUCTIA3l

3asBa npo KOHJIKT iHTepeciB

ABTOpM He MaIOTb IOTEHLiTHOrO KOHQJIKTY iHTEPECIB, SIKMI MOYKE BIUIMHYTH Ha PillIeHHs ITPO IyOIKAaLLio i€l CTaTTi.

https: //doi.org /10.56569/ 3asiBa mpo piHaHCYyBaHHS
UDJ.2.1.2023.71-77 He 6yn10 0TprMaHO >k01HOTO (piHaHCYBAHHS [17151 JOTIOMOTH B IiATOTOBLLi Ta TPOBEIEHHI LIbOTO JOCTiIKEHHS,
2786-6572/© 2023 The Author(s). a TaKOXX y HallMCaHHi 1€l CTaTTi.
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