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ABSTRACT

Objectives: The aim of this scoping review is to determine the effects of autoimmune diseases (ADs) and the agents used for
treatment on dental implant survival and biologic outcomes.

Material and Methods: An electronic database search was performed in MEDLINE (PubMed), The Cochrane Library, and
Embase on 29-04-2024. Clinical studies in English on implant therapy in patients with ADs were potentially eligible. Recorded
variables included study information, patient demographics, ADs, immunosuppressants, antiresorptives, dental implant survival
rate, biologic complications, and oral health-related quality of life. Descriptive statistics were performed.

Results: A total of 6319 records were retrieved through database search and hand search, of which 87 studies could be included
with an overweight of case reports and retrospective studies. The available evidence was characterized by a high number of stud-
ies placed low on the hierarchy of evidence. Several outcome parameters were heterogeneously reported. Glucocorticoids were
the most frequently administrated immunosuppressant. The implant survival rate was overall 85.3%-100%; hereof, 46.7%-100%
of implant losses occurred early, indicating a certain risk of implant failure. Despite high implant survival in oral lichen planus
(OLP) patients, one study lost 42 of 55 implants in patients with untreated flare-up of OLP.

Conclusions: Dental implant treatment is generally predictable with a high implant survival rate, after mid-term follow-up,
in patients with ADs, of whom many receive immunosuppressants. Implant losses occurred predominantly before prosthetic
loading. Particularly, patients with mucosal manifestations of their ADs seem to benefit from implant-supported restorations
provided mucosal lesions are well treated. However, overall low-level scientific evidence was available.

1 | Introduction influencing health-care expenditure (Salomon et al. 2012). As

a result of numerous studies involving systemically healthy pa-
With the demographic shift towards an aging population, the tients reporting high, long-term dental implant survival rates
number of years lived with disabilities has also increased, exceeding 95% after 5-10years of follow-up (Buser et al. 2012;
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Hjalmarsson et al. 2016; Jung et al. 2012; Kern et al. 2016), the
range of indications for dental implant therapy has increased
over time. This involves patients with systemic diseases and
some potentially immunocompromised as a consequence of for
example, an autoimmune disease (AD) and/or immunosuppres-
sive therapy (Alsaadi et al. 2008b; Maarse et al. 2022; Mozzati
et al. 2021; Petsinis et al. 2017). Several of these systemic dis-
eases have been reported as risk factors or contraindications
for the placement of dental implants; however, with varying de-
grees of evidence (Alsaadi et al. 2008a; Bornstein et al. 2009; Diz
et al. 2013; Isidor et al. 1999).

ADs occur as a result of immune dysregulation failing to dis-
tinguish pathogens from self-antigens damaging host tissue
(Gutierrez-Arcelus et al. 2016). Depending on the tissues and
organs involved, ADs are often clinically classified as either
systemic/connective tissue diseases (CTDs) (e.g., Sjogren's syn-
drome [SS]) or organ-specific (e.g., mucous membrane pem-
phigoid) (Davidson and Diamond 2001). ADs typically arise
from a combination of environmental factors and a genetic
predisposition. Infection appears as a common trigger for AD,
yet the microbiota can also impact their development (Conrad
et al. 2023; Gutierrez-Arcelus et al. 2016; Pisetsky 2023). More
than 80 diseases have been identified as having an autoim-
mune origin, with more than half of them classified as rare
(Hayter and Cook 2012). The prevalence of ADs is estimated
to be 10% of the population and higher among females. In ad-
dition, the incidence of numerous ADs is increasing (Conrad
et al. 2023).

ADs may exhibit several oral manifestations including ery-
thema, erosions, blisters, ulcerations, caries, periodontal dis-
ease, xerostomia, hyposalivation, candidiasis, and limited
mouth opening (Baglama et al. 2018; Mustafa et al. 2015). Many
of these manifestations potentially interfere with oral rehabil-
itation, particularly when mucosa-supported removable dental
prostheses are involved (Isidor et al. 1999).

ADs typically exhibit interchanging exacerbations and remis-
sions, and the latter may be attained using immunosuppres-
sants. The current focus of AD treatment is either an inhibition
of the overall immune response or to target specific defects
using immunosuppressive agents (Pisetsky 2023; Rose 2004).
The most frequently used immunosuppressive agents include
glucocorticoids (e.g., cortisone), conventional disease-modifying
antirheumatic drugs (DM ARDs) (e.g., hydroxychloroquine) and
biologics (e.g., infliximab) (Li et al. 2017). Side effects of long-
term and high dosage immunosuppressive therapy may include
increased risk of infection and reduction of bone mineral den-
sity, ultimately resulting in osteoporosis and increased risk of
fractures (Henrickson et al. 2016; Li et al. 2017; Lofdahl and
Rédegran 2017; Maricic 2011).

Uncompromised bone and soft tissue healing is essential to ac-
complish successful dental implant therapy. An adequate im-
mune response is directly related to the processes of achieving
and sustaining hard tissue healing, osseointegration, and soft
tissue healing, hindering microbial colonization on the implant
surface (Aboushelib and Elsafi 2017; Albrektsson et al. 1981;
Colnot et al. 2007; Esposito et al. 1998). Patients with ADs may
therefore be expected to be at higher risk of early implant failure

due to compromised osseointegration and late implant failure
due to an increased risk of peri-implantitis (Esposito et al. 1998).

Antiresorptive medication (AR) is often prescribed for the man-
agement of osteoporosis, which may follow long-term and high
dosage use of glucocorticoids in patients with ADs. Medication-
related osteonecrosis of the jaw (MRONIJ) is a well-described
complication of the use of AR. However, immunosuppressants
have also been described as general risk factors for the develop-
ment of MRONJ. In addition, the placement of dental implants
is a trauma to the hard and soft tissues, which is recognized
as a local risk factor for developing MRONIJ (Nicolatou-Galitis
et al. 2019; Ruggiero et al. 2022).

Previous systematic reviews on dental implant therapy in pa-
tients with ADs report, in general, high implant survival rates
based on numerous heterogeneous studies with a low-level of
evidence. There has only been limited focus on the effects of
the immunosuppressive agents and ARs on implant survival
in these patients with ADs (Esimekara et al. 2022; Hyldahl
et al. 2024; Reichart et al. 2016; Sarafidou et al. 2024; Strietzel
et al. 2019).

Thus, the aim of the present scoping review is to elucidate the ef-
fect of ADs and the agents used for treatment on dental implant
survival and biologic outcomes.

2 | Material and Methods

The present review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) (Tricco et al. 2018). Given the vast het-
erogeneity and limited quantity of the available literature on
the topic, conventional data synthesis methods for systematic
reviews and meta-analyses could not be performed. Therefore,
it is relevant to determine the scope of the existing literature on
the effect of ADs and the agents used for treatment on dental
implant survival and biologic outcomes. This will allow deter-
mining and mapping the available literature and providing an
overview on the topic (Munn et al. 2018).

2.1 | Research Question

The subsequent research question was prepared utilizing the
population, concept, and context (PCC) framework.

« Population (P): Patients diagnosed with an AD with an
edentulous or partially edentulous jaw.
« Concept (C): Performed dental implant therapy.

« Context (C): Dental implant survival rate and biologic
complications (crestal bone loss, peri-implantitis rate, and
MRONI).

2.2 | Search Strategy

An electronic database search was conducted in MEDLINE
(PubMed), The Cochrane Library, and Embase on 29-04-2024
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by EH in collaboration with a librarian. The search included
MeSH Terms/Subject Headings and Text Words. The search
was limited to publications in English, and in MEDLINE
(PubMed) and Embase, it was further restricted to studies
involving only humans. The electronic database search strat-
egy for MEDLINE (PubMed) is displayed in Appendix S1.
Furthermore, a hand search was conducted using reference
lists of identified studies.

2.3 | Inclusion and Exclusion Criteria

Inclusion criteria involved:

« Clinical studies published in English
« Patients diagnosed with an AD who received dental implant
treatment

Exclusion criteria involved:

« Patients <18years of age
« Invitro studies

Preclinical studies

o Review articles

2.4 | Study Selection

First, duplicates were removed. Subsequently, one reviewer
(E.H.) screened titles of identified articles to assess their eli-
gibility. Then, two calibrated reviewers (E.H. and S.S.J.) in-
dependently screened articles on abstract and thereafter on
full-text level. In case of absence of abstracts, articles were
directly evaluated by full-text. A Cohen's kappa (x) coefficient
was calculated to assess the level of agreement between the two
reviewers. Disagreements between reviewers were resolved
through discussion, and if disagreements persisted, a third
author (H.S.) was consulted. Reasons for exclusion were fur-
ther recorded at full-text screening. The study selection process
was conducted using the online screening tool Rayyan (https://
new.rayyan.ai). Missing information of included studies were
sought by contacting corresponding authors through e-mail.

2.5 | Data Extraction

Utilizing a dedicated data extraction form, one reviewer
(E.H.) systematically extracted the following parameters from
included full-text articles: authors, publication year, study de-
sign, number of patients, gender, number of dental implants,
ADs, immunosuppressants (e.g., glucocorticoids, biologics,
conventional DMARDs and chemotherapeutics), ARs (e.g.,
bisphosphonates and denosumab), follow-up period, survival
rate of dental implants (patient and implant level), early den-
tal implant loss (loss of implant before loading), late dental
implant loss (loss of implant after loading), biologic compli-
cations (crestal bone loss, peri-implantitis, and MRONJ), and

validated methods for measuring oral health-related quality
of life (OHRQoL).

2.6 | Data Synthesis and Statistics

For each AD group, synthesis of the extracted data was catego-
rized into the following three groups:

1. Pooled results of the AD

2. Pooled results of the AD with concomitant ADs (sub-group
of group 1)

3. Pooled results of associated control groups

Descriptive statistics were exclusively utilized. Weighted means
were determined where feasible, and when data were presented
as medians, weighted medians were also determined.

3 | Results
3.1 | Study Selection

Figure 1 outlines the search and selection process in detail.
The initial literature search identified 6281 potentially eligible
records. Subsequently, duplicates were removed, leaving 4666
articles for screening. After title and abstract screening, 179
articles were assessed as full-text. Finally, 69 articles could be
included. A x coefficient of 0.83 after abstract screening and
0.84 after full-text screening illustrates a high degree of con-
cordance between reviewers. An additional 38 articles were
identified through hand search, of which 18 could be included.
Appendix S2 discloses reasons for exclusion after full-text as-
sessment of database search and hand search results. Hence,
a total of 87 studies were included in the scoping review
(Aboushelib and Elsafi 2017; Agustin-Panadero et al. 2019;
Alenazi 2021; Alikhasi et al. 2017; Alsaadi et al. 2008a, 2008Db;
Altin et al. 2013; Anitua et al. 2018; Aseri 2022; Attard and
Zarb 2002; Azpiazu-Flores et al. 2023; Baptist 2016; Bayram
and Eskan 2022; Bencharit et al. 2010; Bertl et al. 2019;
Binon 2005; Cauble 2011; Chatzistavrianou and Shahdad 2016;
Chochlidakis et al. 2016; Chrcanovic et al. 2019; Cillo and
Barbosa 2019; Coman et al. 2019; Corigliano et al. 2014;
Czerninski et al. 2013; D'Orto et al. 2022; de Aradjo Nobre
et al. 2016; de Mendonga Invernici et al. 2014; Drew et al. 2018;
Eder and Watzek 1999; El-Sherbini 2018; Eldidi et al. 2019; Ella
etal. 2011; Ergun et al. 2010; Esposito et al. 2003; Fu et al. 2019;
Fuschetto et al. 2022; Garces Villala and Zorrilla Albert 2021;
Gaur et al. 2021; Haas 2002; Hasanoglu Erbasar et al. 2019;
Hernandez et al. 2012; In't Veld et al. 2022; Isidor et al. 1999;
Jackowski et al. 2024; Jackowski et al. 2021; James et al. 2020;
Jensen and Sindet-Pedersen 1990; Khamis et al. 2019; Korfage
etal. 2016; Krennmair et al. 2010; Langer et al. 1992; Larrazabal-
Moron et al. 2009; Lee et al. 2007; Letelier et al. 2016; Li
et al. 2004; Lillis et al. 2023; Lopez-Jornet et al. 2014; Maarse
et al. 2022; Maarse et al. 2023; Malo6 et al. 2016; Martin-
Cabezas 2021; Megarbane et al. 2017; Mori et al. 2018; Mozzati
et al. 2021; Muller et al. 2010; Nam et al. 2012; Nayyar 2019;
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FIGURE1 | PRISMA flow diagram of the search and selection process. x, Cohen's kappa; n, number.

Nicoli et al. 2017; Oczakir et al. 2005; Oliveira et al. 2010; Patel
et al. 1998; Payne et al. 1997; Penarrocha-Oltra et al. 2020; Peron
et al. 2017; Petsinis et al. 2017; Raviv et al. 1996; Reichart 2006;
Sannino et al. 2020; Shokri et al. 2019; Siddiqui et al. 2017;
Smojver et al. 2021; Spinato et al. 2010; Todorovic et al. 2018;
Turkyilmaz and Unsal 2019; van Steenberghe et al. 2002;
Yokokoji et al. 2009; Zigdon et al. 2011).

3.2 | Study Characteristics and Outcomes
The included 87 articles comprise:

o 11 case-control studies (Alenazi 2021; Attard and
Zarb 2002; D'Orto et al. 2022; El-Sherbini 2018; Hernandez
et al. 2012; Khamis et al. 2019; Korfage et al. 2016; Lopez-
Jornet et al. 2014; Maarse et al. 2022; Maarse et al. 2023;
Sannino et al. 2020)

+ 3 prospective studies (Aboushelib and Elsafi 2017; Eldidi
et al. 2019; Isidor et al. 1999)

« 17 retrospective studies (Alsaadi et al. 2008a, 2008b;
Anitua et al. 2018; Bertl et al. 2019; Czerninski et al. 2013;
de Araujo Nobre et al. 2016; Hasanoglu Erbasar et al. 2019;
Jackowski et al. 2024; Jackowski et al. 2021; Krennmair
et al. 2010; Mal6 et al. 2016; Mozzati et al. 2021; Nicoli
et al. 2017; Penarrocha-Oltra et al. 2020; Petsinis et al. 2017,
Siddiqui et al. 2017; van Steenberghe et al. 2002)

« 9 case series (Agustin-Panadero et al. 2019;
Chatzistavrianou and Shahdad 2016; Chrcanovic
et al. 2019; Corigliano et al. 2014; Esposito et al. 2003;
Oczakir et al. 2005; Payne et al. 1997; Reichart 2006;
Shokri et al. 2019)

« 47 case reports (Alikhasi et al. 2017; Altin et al. 2013;
Aseri 2022; Azpiazu-Flores et al. 2023; Baptist 2016;
Bayram and Eskan 2022; Bencharit et al. 2010; Binon 2005;
Cauble 2011; Chochlidakiset al. 2016; Cillo and Barbosa 2019;
Coman et al. 2019; de Mendonga Invernici et al. 2014; Drew
et al. 2018; Eder and Watzek 1999; Ella et al. 2011; Ergun
et al. 2010; Fu et al. 2019; Fuschetto et al. 2022; Garces
Villala and Zorrilla Albert 2021; Gaur et al. 2021; Haas 2002;
In't Veld et al. 2022; James et al. 2020; Jensen and Sindet-
Pedersen 1990; Langer et al. 1992; Larrazabal-Moron
et al. 2009; Lee et al. 2007; Letelier et al. 2016; Li et al. 2004;
Lillis et al. 2023; Martin-Cabezas 2021; Megarbane
et al. 2017; Mori et al. 2018; Muller et al. 2010; Nam
et al. 2012; Nayyar 2019; Oliveira et al. 2010; Patel et al. 1998;
Peron et al. 2017; Raviv et al. 1996; Smojver et al. 2021;
Spinato et al. 2010; Todorovic et al. 2018; Turkyilmaz and
Unsal 2019; Yokokoji et al. 2009; Zigdon et al. 2011)

The available evidence was thus characterized by a high num-
ber of studies placed low on the hierarchy of evidence (“Levels
of Evidence,” March 2009). The extracted parameters, ARs,
MRON]J, and OHRQoL, were excluded from tables as a result
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of infrequent reporting. Three studies reported administra-
tion of ARs in three patients and hereof two patients also re-
ceived immunosuppressants. None of these studies reported
development of MRONJ (Chochlidakis et al. 2016; Chrcanovic
et al. 2019; Ella et al. 2011). However, one study reported
MRONYJ, in a patient with hypothyroidism and ulcerative coli-
tis receiving a biologic agent, adalimumab. The patient also
developed a submental abscess with bilateral spread into the
submandibular space. The patient experienced mobility of the
implants resulting in an early loss of all five implants (Cillo
and Barbosa 2019). Furthermore, a qualitative synthesis of
data was performed because of a substantial heterogeneity
among studies.

In general, the data set was characterized by a predominance
of autoimmune CTDs. This disease group also comprises the
disease group with the greatest number of ADs with a con-
comitant AD. In addition, overall, an overweight of females
and early dental implant losses (46.7%-100%) occurred in the
data set. Further, glucocorticoids were the most frequently ad-
ministrated immunosuppressive agent. In the disease groups,
108 patients with oral lichen planus (OLP), 61 patients with
rheumatoid arthritis (RA), and 24 patients with SS received
glucocorticoids.

Included studies were categorized
comprising:

into disease groups

e Autoimmune CTDs
o SS
o RA
o Systemic scleroderma
o Systemic lupus erythematosus
o Polyarthritis
o Other autoimmune CTDs

« ADs with mucosal manifestations
o OLP
o Bullous diseases
« Mucous membrane pemphigoid
« Pemphigus Vulgaris
» Recessive dystrophic epidermolysis bullosa (EB)

» Other ADs
o Type 1 diabetes
o Hypothyroidism
o Crohn's disease
o Dermatomyositis
o Other ADs

3.2.1 | Autoimmune Connective Tissue Diseases

Table 1 provides an overview of the characteristics and outcomes
of implant therapy in patients with autoimmune CTDs. Table 2
provides an overview of the characteristics and outcomes of im-
plant therapy in patients with autoimmune CTDs with concom-
itant ADs. The latter group included a smaller patient cohort
compared to the autoimmune CTDs group. In general, char-
acteristics and outcomes did not otherwise differ significantly
from those of autoimmune CTDs. Tables representing concom-
itant ADs of disease groups, ADs with mucosal manifestations,

and other ADs were not displayed in this manuscript due to
an inadequate quantity of data to sufficiently present this in a
meaningful way.

SS was the disease group including most studies, patients, and
implants. Hereof, 25 studies comprising a total of 152 patients
with SS and 607 dental implants. In the disease group SS with
concomitant ADs, the dental implant survival rate was 93.6%
(175/187) on implant level, of which 75% (9/12) of the implant
losses occurred early. These results were primarily influenced
by one prospective study including eight patients with second-
ary SS who previously reported problems using conventional
removable dentures. In this patient cohort, 54 implants were
placed. After a follow-up of 48 months, the survival rate was
87% (45/54) on implant level, of which seven out of 10 implant
losses occurred early. Half of the patients experienced an im-
plant loss. All patients received implant-supported complete
dental prostheses, and at 2years follow-up, improved OHRQoL
was reported (Isidor et al. 1999).

In addition, two case-control studies reported OHRQoL in SS
patients receiving dental implants using Oral Health Impact
Profile-14 (OHIP-14). The rehabilitation protocol comprised ex-
clusively implant-supported crowns in one of the studies, and
in the other study, it involved implant-supported overdentures.
Both studies reported significantly improved OHIP-14 scores for
the SS groups at all time points compared to baseline. The study
including overdentures also reported significantly improved
OHIP-14 scores for the control group at all time points (Maarse
et al. 2022; Maarse et al. 2023).

For the RA group, the median crestal bone loss was 2mm after a
mean follow-up period of 45.5 months. In RA patients with con-
comitant ADs, the median crestal bone loss was 2.2mm after
a mean follow-up period of 42.7months. These outcomes were
primarily influenced by results from two studies (Alenazi 2021;
Krennmair et al. 2010). One study including 25 patients with iso-
lated RA, of whom 19 patients on glucocorticoids, received 85
implants and were followed up for a mean period of 46.6 months.
Additionally, the study also included nine patients with RA and
concomitant CTDs, of whom seven patients received glucocorti-
coids. This study group received 41 implants and were followed
up for a mean period of 48.9months. The median crestal bone
loss was 2mm for the isolated RA group and 2.8 mm for the
group with RA and concomitant CTDs (Krennmair et al. 2010).
In the other study, 14 patients with isolated RA, receiving 32 im-
plants, were followed up for a mean period of 42.3 months. The
study also included 14 patients with RA and concomitant CTDs,
receiving 43 implants, and were followed up for a mean period
of 44.6 months. Five patients in both groups received glucocor-
ticoids. The median crestal bone loss was 1.2 and 2.2mm for
the isolated RA group and the group with RA and concomitant
CTDs, respectively (Alenazi 2021).

3.2.2 | Autoimmune Diseases With Mucosal
Manifestations

Table 3 provides an overview of the characteristics and out-
comes of implant therapy in patients with ADs with mucosal
manifestations.
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The disease groups consist of patients with OLP and bullous dis-
E 2 & - eases. The bullous disease group comprises patients with EB,
- .§ E o S ~ % mucous membrane pemphigoid, and pemphigus vulgaris.
EIERE|SS s
£ : =TI ER R = In the OLP group, the implant survival rate was 83.5%
ta E E o g ° o (106/127) on patient level and 85.3% (261/306) on implant
SRS ® level after a mean follow-up period of 43.3months (median
follow-up period: 48 months). In one study involving 23 un-
% treated patients with OLP experiencing flare-up of their dis-
I g q ease, 55 implants were placed. A total of 42 early implant
g gl — losses occurred, yielding a survival rate of 23.6% (13/55) on
;; g g § implant level and 13% (3/23) on Pat}ent level. I.mplant therapy
2 b= = was repeated after complete remission of the disease after sys-
2 temic treatment with glucocorticoids. At 48 months follow-up,
© none of the 42 newly placed implants were lost (Aboushelib
- and Elsafi 2017; Khamis et al. 2019).
S 2 ~~ . @ — .
% .E % E 5 § E 3 ) E N g g p The peri-implantitis rate in the OLP group was 24.3% (17/70)
T': s g = g E o ? 5 @ 2 2 § a on implant level. This result was primarily influenced by one
2 E" '*3 é o % @ = Z é s ElE study with a peri-implantitis rate of 25% (14/56 implants) in
2 - g‘ £ § E\: f: 3 S § ) g* Ex 16 patients, of whom seven patients received glucocorticoids.
” & ° = 5; 2B O g “xOZ 3£ However, the peri-implantitis rate of the healthy control group
§ ;: & 4] i was 16% (8/50 implants), and the difference between the two
é =28 groups was non-significant. This article also included a study
5‘% = ‘% % group of patients suffering from OLP without implants. In
g 'E R = g g this article, OHRQoL was reported using OHIP-14. Patients
= 2 IR S = P with OLP and implants had a significantly better OHIP-14
§ S" % g .8 = g2 score than patients with OLP without implants. However, the
é E = g g % 4 ‘E healthy control group with implants had a significantly better
£ % }f) A OHIP-14 score than the OLP group with and without implants
; "" gé (Lopez-Jornet et al. 2014).
g - 52
z ] a8 ~ ; E Two studies including patients suffering from EB treated with
2 2 g : “ fé implant-supported rehabilitation reported on OHRQoL utiliz-
g e '*3 Tg S é g ing a satisfaction score. The satisfaction score was based on a
.g E" :* 2 'g ERE VAS scale of 0-10 and on the following parameters: hygiene,
g e 8 § 9 i é aesthetics, mastication, phonation, self-esteem, and comfort. In
= 2 e § E Tés = one study, 80 implants supported 20 full-arch prostheses in 13
& E <| 3 © % z patients suffering from EB (Penarrocha-Oltra et al. 2020). In an-
E = Tés § other study, 31 implants were placed to support 8 full-arch pros-
E o L § theses in four patients with EB (Agustin-Panadero et al. 2019).
g 3 = .g ; : = EE Apart from the parameter hygiene with a score of 6-8, both
§ 5 =R = g 2 g studies yielded a mean satisfaction score of > 9 for all evaluated
E © § §§ parameters (Agustin-Panadero et al. 2019; Penarrocha-Oltra
= 5§32 et al. 2020).
Slwg|l ZElo - 565
Elg5 552 S L
[ Q = = e > ~ o a8
° '*3 g‘ 289 ;\o] < =5 3.2.3 | Other Autoimmune Diseases
ElES] R ERE
g § 5 g Table 4 provides an overview of the characteristics and out-
° 2 FES) comes of implant therapy in patients with other ADs.
ek Flo oo o (222
.jg g é *2 S LL8E 285 % £3 The implant survival rate in the hypothyroidism group was
2 N < 8 % 93.4% (213/228) on implant level after a mean follow-up period
g 5 gz of 51.4months and was primarily influenced by two studies
= 2 £ o 5 (Alsaadi et al. 2008a; Cillo and Barbosa 2019). After a fol-
© E o g 8 g low-up period of 24 months in 25 hypothyroidism patients, one
- £ § % . w % % é § study reported a late implant survival rate of 93.7% (10?1/111
5 B e|= 3 2 2 S 52 implants) (Alsaadi et al. 2008b). The other study, mentioned
2 3 .2 £ ‘E 3 2 o g g previously, reported an early implant survival rate of 0% (0/5
ﬁ <= |O= M §§§ implants) in a patient with hypothyroidism and ulcerative
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colitis receiving a biologic agent, adalimumab. This patient
also suffered from severe biological complications (Cillo and
Barbosa 2019).

For the Crohn's disease group, the implant survival rate was 87%
(47/54 implants) after a mean follow-up period of 16.3 months.
Three studies lost each one to three implants with an im-
plant survival rate of 66.7%-91.7% on implant level (Alsaadi
et al. 2008a, 2008b; van Steenberghe et al. 2002) and the remain-
ing two studies, comprising case reports, presented an implant
survival rate of 100% (Cauble 2011; Nayyar 2019).

For the disease group, other ADs, the implant survival rate
was 88% (44/50 implants) after a mean follow-up period of
42.2months. This reduced implant survival rate was primarily
influenced by one study (Cillo and Barbosa 2019).

A detailed documentation of characteristics and outcomes of all
disease groups is presented in Appendix S3-S15.

4 | Discussion

Despite the nature of ADs and the fact that most patients receive
immunosuppressants, dental implant therapy in patients with
ADs seems predictable with an overall high survival rate after
mid-term follow-up. A predominance of early implant losses
was present. However, overall low-level scientific evidence was
available.

All levels of clinical evidence were assessed for eligibility be-
cause of an absence of numerous high-quality studies. Due
to the available low-level scientific evidence, results should
therefore be interpreted with caution. The absence of many
high-quality studies was consistent with the relatively low
prevalence of ADs covering more than 80 disease entities
(Conrad et al. 2023).

In general, most patients with ADs were female and CTDs
was the disease group with the highest number of concomitant
ADs. These findings are in accordance with a large population-
based cohort study (Conrad et al. 2023). However, the occur-
rence of concomitant ADs complicates the interpretation of the
influence of the individual ADs on implant therapy.

In the current review, overall dental implant survival was high
in patients with ADs and comparable to that reported in the
general population (Jung et al. 2012). This tendency occurred
despite many patients being immunosuppressed because of their
AD and/or the administration of immunosuppressive agents, es-
pecially glucocorticoids. This is in accordance with the results of
a systematic review regarding dental implant therapy in patients
immunosuppressed following organ transplant treatment. This
study included 249 implants in 93 organ-transplanted patients
receiving immunosuppressants. After a mean follow-up period
of 60 months, the implant survival rate was 100% with no critical
biologic complications (Burtscher and Dalla Torre 2022).

Animal studies have additionally been conducted regarding im-
plant therapy in immunosuppressed rabbits. The studies iden-
tify a significantly lower removal torque and bone-to-implant

contact of implants placed in the tibia of rabbits receiving either
cyclosporine A or prednisolone (Fujimoto et al. 1998; Sakakura
et al. 2003). One of these studies further evaluated implant
placement in the mandibles and reported a non-significant
difference in removal torque between the immunosuppressed
rabbits, receiving prednisolone, and the healthy control group.
The authors concluded that the inhibitory effect of glucocor-
ticoid treatment on implant osseointegration in the mandible
may be reduced compared to long bones (Fujimoto et al. 1998).
However, a high survival rate of cementless total knee arthro-
plasties, also requiring osseointegration, has been reported in
patients with RA in a review (Dalury 2016; Salem et al. 2020).
The review shows comparable results of cementless total knee
arthroplasties in patients with RA and dental implants in pa-
tients with RA, disclosed by the present review.

Implant failures in patients with ADs predominantly occurred
before prosthetic loading (early implant loss) (46.7%-100%). The
process of osseointegration is similar to the healing process of
bone fractures, both requiring an adequate immune response.
Hence, failure to establish osseointegration can be a conse-
quence of impaired osseous healing, characterizing early im-
plant loss (Colnot et al. 2007; Esposito et al. 1998). In a large
retrospective study including > 10,000 implants, 642 implants
were lost and compared to the current review, fewer implants
were lost early (27.4%). Additionally, the study revealed a non-
significant correlation between early implant loss and immuno-
suppressive therapy (Chrcanovic et al. 2016). The reason for the
predominance of early implant losses identified in this scoping
review is currently unknown but may be due to immunosup-
pression as a result of ADs themselves and/or administration of
immunosuppressants.

Overall, the success criteria of implant therapy in terms
of crestal bone loss were met in the majority of AD groups
(Papaspyridakos et al. 2012). Furthermore, most disease groups
reported peri-implantitis rates comparable to the ones reported
for the general population, after 5-10years of follow-up, com-
prising 20% on patient level and 10% on implant level (Mombelli
et al. 2012).

Patients with ADs receiving implants may be at increased risk of
developing MRONIJ as some patients receive AR for osteoporo-
sis management and immunosuppressants for the management
of the AD, both increasing the susceptibility for MRONIJ. These
immunosuppressants include glucocorticoids, methotrexate,
and biologics including monoclonal antibodies. Infection of and
trauma to the oral mucosa and alveolar bone further increase
the risk of developing MRONIJ (Nicolatou-Galitis et al. 2019;
Ruggiero et al. 2022) in patients with ADs undergoing dental im-
plant therapy. In this review, three studies reported administra-
tion of ARs in three patients, of whom two patients also received
immunosuppressants. None of these studies reported cases of
MRONIJ (Chochlidakis et al. 2016; Chrcanovic et al. 2019; Ella
et al. 2011). However, one case report including a patient with
hypothyroidism and ulcerative colitis administering the bio-
logic agent and monoclonal antibody, adalimumab, developed
MRONIJ in the mandible and lost all dental implants early (Cillo
and Barbosa 2019). However, the risk of MRONIJ should be ex-
pected to be substantially lower for patients receiving low-dose
ARs due to osteoporosis compared to high-dose in patients with
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malignancies (Ruggiero et al. 2022). The data regarding this topic
was too heterogeneously reported to draw any firm conclusions.

4.1 | Autoimmune Connective Tissue Diseases

In patients with autoimmune CTDs and patients with autoim-
mune CTDs with concomitant ADs, the implant survival rate
on implant level was 93.6%-100%, which overall is similar to the
survival rate after Syears of follow-up in the general population
(97.2%) (Jung et al. 2012). Despite the high implant survival rate
reported in most studies, one prospective study including only
patients with secondary SS reported a low implant survival rate
of 87%, and the majority of implant losses occurred early (Isidor
et al. 1999). Results from this prospective study may imply that the
presence of concomitant ADs may have a higher impact on osse-
ointegration and ultimately dental implant survival than SS itself.

Based on the present review, patients with RA may suffer an
increased crestal bone loss. In the group RA with concomitant
ADs, a median crestal bone loss of 2.2 mm after 42.7 months fol-
low-up was observed, which is beyond the criteria for success.
These criteria are defined as crestal bone loss <1.5mm in the
first year and <0.2mm annually thereafter (Papaspyridakos
et al. 2012). The crestal bone loss observed in patients with RA
may be attributed to an overall accentuated administration of
glucocorticoids. Nearly half of the patients with RA received
glucocorticoids. This tendency also occurs in the two studies
primarily influencing the increased crestal bone loss in the RA
group (Alenazi 2021; Krennmair et al. 2010). Sustained and
high-dose glucocorticoid therapy may result in an altered bone
metabolism. While osteoclast numbers are preserved, an in-
creased osteocyte apoptosis and a decrease in the number of os-
teoblasts potentially compromise osteogenesis. In addition, the
osteocyte apoptosis causes a decrease in skeletal angiogenesis,
hence also reducing local circulation, volume of bone interstitial
fluids, and bone strength. Ultimately, these alterations reduce
bone mineral density and predispose for secondary osteoporosis
(Weinstein 2012). Low local blood flow may be further compro-
mised due to reduced vasodilation due to endothelial dysfunc-
tion in patients with RA (Bordy et al. 2018).

4.2 | Autoimmune Diseases With Mucosal
Manifestations

Most OLP patients receive glucocorticoids to preserve local dis-
ease control. Despite several studies reporting implant place-
ment during complete remission (Anitua et al. 2018; Aseri 2022;
Fu et al. 2019; Herndndez et al. 2012; Khamis et al. 2019), an
implant survival rate of 85.3% should be considered low (Jung
et al. 2012). Out of 45 implants lost, 97.7% occurred early.
However, most implant losses in OLP patients occurred in one
prospective study, whereas the remaining studies reported a
high implant survival rate (96.4%-100%). This prospective study
involved 55 implants placed in 23 patients with OLP flare-up
without glucocorticoid treatment. In the 20 patients experienc-
ing 42 early implant losses, systemic glucocorticoid treatment
was prescribed, and implant therapy was repeated after com-
plete remission of disease symptoms. This resulted in a 100%
survival rate of the newly placed implants after 48 months

follow-up (Aboushelib and Elsafi 2017; Khamis et al. 2019). This
study demonstrates a high susceptibility of a severely compro-
mised soft tissue healing and osseointegration in medically un-
controlled OLP patients with flare-ups. The increased implant
loss in this group may be due to inflammatory changes in the
epithelium and connective tissue of patients with OLP, altering
the bacteria barrier function, and hereof the capacity of the epi-
thelium to adhere to the implant titanium surface. An increased
secretion of pro-inflammatory cytokines in these patients may
also influence osseointegration (Czerninski et al. 2013). Hence,
placement of dental implants in patients with flare-up of OLP
cannot be recommended, and complete remission through
glucocorticoid treatment prior to implant therapy seems more
critical than the potential risk associated with glucocorticoids
themselves. It may be speculated that a similar recommendation
could be given for other ADs with mucosal manifestations.

In contrast to other ADs, for example, RA often treated with
systemic glucocorticoids and exhibiting high crestal bone loss,
the glucocorticoid treatment of OLP, often consisting of topical
administration, may have less impact on bone metabolism. This
corresponds to a crestal bone loss in the OLP group meeting the
success criteria for this parameter, as opposed to the RA group
with concomitant ADs (Papaspyridakos et al. 2012).

In the OLP group, the peri-implantitis rate was high, compris-
ing 24.3% (17/70 implants), compared to the general population
(10%) (Mombelli et al. 2012). This high occurrence of peri-
implantitis in patients with OLP was primarily based on one
study, in which a high peri-implantitis rate was also observed in
the healthy control group (Lopez-Jornet et al. 2014).

In patients with bullous diseases, the implant survival rate on
implant level was 98.8% and comparable to the survival rate of
97.2% after 5Syears of follow-up for the general population (Jung
et al. 2012).

4.3 | Other Autoimmune Diseases

Patients with type 1 diabetes, hypothyroidism, and dermatomy-
ositis yielded a high implant survival rate of 93.4%-100%. On the
other hand, a low implant survival rate was indicated in patients
with Crohn's disease and other ADs (87%-88%). However, these
two disease groups included only a few patients and implants,
thus overall outcomes were sensitive to small fluctuations in the
dataset.

4.4 | Influences of Oral Manifestations on Dental
Rehabilitation

Patients with SS exhibit xerostomia and hyposalivation; the
latter may lead to erosions, ulcers, mucositis, candidiasis, and
dental caries (Baglama et al. 2018). Due to these manifestations,
some causing discomfort and/or pain, patients with SS may have
severe challenges using conventional removable dental pros-
theses (Azpiazu-Flores et al. 2023; Isidor et al. 1999; Reichart
et al. 2016). This is in accordance with findings in a systematic
review regarding patient satisfaction with removable dentures
in patients with xerostomia (Tanaka et al. 2021).
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Patients with systemic scleroderma often suffer from microsto-
mia, rigid tongue, xerostomia, dental caries, and periodontitis.
Further, the performance of oral hygiene procedures is com-
plicated for these patients due to the microstomia (Baglama
et al. 2018; Parel 1972) and sclerodactyly, compromising man-
ual dexterity. Therefore, patients with systemic scleroderma
may as well have challenges using removable dental prostheses
(Garces Villala and Zorrilla Albert 2021; Jensen and Sindet-
Pedersen 1990; Parel 1972; Raviv et al. 1996; Reichart et al. 2016).

OLP is clinically divided into six subtypes: reticular, plaque,
papular, atrophic (erythematous), erosive (ulcerative), and bul-
lous. OLP lesions may manifest anywhere on the oral mucosa;
however, they most often occur bilaterally on the cheek mucosa,
gingiva, and tongue. Especially the atrophic, erosive, and bul-
lous lesions are associated with discomfort and/or pain (Chiang
et al. 2018; Louisy et al. 2024) that may render OLP patients un-
able to utilize removable dental prostheses (Esposito et al. 2003;
Fu et al. 2019; Reichart et al. 2016).

EB is characterized by blisters, erosions, and ulcerations arising
spontaneously or following minor trauma. Secondary scarring
and contractures may occut, resulting in for example, pseudo-
syndactyly, dysphagia, and microstomia. Pseudosyndactyly,
microstomia, and pain related to mucosal blisters may hinder
daily oral hygiene procedures (Bardhan et al. 2020; Krdmer
et al. 2020). These manifestations often compromise the use
of removable dental prostheses in patients with EB (Agustin-
Panadero et al. 2019; Krdamer et al. 2020; Muller et al. 2010;
Reichart et al. 2016). Finally, the use of removable dental pros-
theses has been reported to be problematic in patients with other
bullous diseases, including pemphigus vulgaris and mucous
membrane pemphigoid (Altin et al. 2013; Fuschetto et al. 2022).

To avoid stress and mechanical irritation by removable dental
prostheses on soft tissue, implant-supported dental prostheses
may be particularly favourable in patients with SS, systemic
scleroderma, OLP, and bullous diseases. This is supported by
the few available studies including patient-reported outcomes.
Hence, improved OHRQoL has been reported after oral reha-
bilitation with implant-supported fixed and removable dental
prostheses in patients with SS, OLP, and EB (Agustin-Panadero
et al. 2019; Isidor et al. 1999; Lopez-Jornet et al. 2014; Maarse
et al. 2022; Maarse et al. 2023; Penarrocha-Oltra et al. 2020). It
may even be argued that a slightly reduced implant survival rate
may be acceptable for some patients with ADs, as the potential
improvement in masticatory function and OHRQoL provided
by implant-supported rehabilitation may outweigh the risk and
consequences of implant-related biological complications.

4.5 | Limitations

Several limitations were encountered in this scoping review.
Overall, few studies of high quality and with long-term follow-up
could be included. When reviewing a bulk of literature with the
present characteristics, the most common types of bias identi-
fied were reporting, publication, confounding, selection, and
information bias. Given the predominance of studies placed low
on the hierarchy of evidence, in particular case reports and ret-
rospective studies, reporting and publication bias are potentially

prominent in the present research area. Reporting bias appears
as researchers are more prone to report news- and notewor-
thy results (Higgins et al. 2024). Publication bias arises when
the decision to publish or withhold research is dependent on
the direction or strength of the evidence (Ayorinde et al. 2020).
Confounding bias appears primarily as the confounding domain
in several studies has not been adjusted for in statistical analy-
sis (Aboushelib and Elsafi 2017; Penarrocha-Oltra et al. 2020).
Selection bias exists through partial registration of follow-up in
some studies, for example, exclusively reporting late implant sur-
vival rate (Alsaadi et al. 2008a; Czerninski et al. 2013). Further,
selection bias is found through missing data in some studies, for
example, due to patients lost to follow-up (Attard and Zarb 2002;
Isidor et al. 1999). Information bias appears mainly due to studies
not using or using different classifications, for example, for diag-
nosis of ADs and peri-implantitis (Mozzati et al. 2021; Oczakir
et al. 2005). Additionally, information bias appears as most
studies do not include a blinded examiner (Higgins et al. 2024;
Mozzati et al. 2021; Petsinis et al. 2017).

Heterogeneous reporting of extraction parameters was present
in studies, especially the administration of ARs, the occurrence
of MRONJ, and validated methods for measuring OHRQoL. Due
to the sparse availability of high-quality studies and heteroge-
neous reporting in included studies, the results should be inter-
preted with caution. It is therefore strongly encouraged, in the
field of implant dentistry, to carry out high-quality studies with
long-term follow-up in patients with ADs. Hereby, the different
types of bias encountered in the present review will be reduced
in future studies and should allow for the preparation of clear
clinical guidelines on this topic in the future.

5 | Conclusions

Within the limitations of the available low-level scientific
evidence, upon which the present review is based, it can be
concluded that dental implant treatment in general is predict-
able in patients with ADs. Despite the nature of ADs and the
fact that many patients with ADs receive immunosuppres-
sants, an overall high implant survival rate was reported after
mid-term follow-up. When implant failures were reported
in patients with ADs, they predominantly occurred before
prosthetic loading. Particularly, patients with mucosal man-
ifestations of their ADs seems to benefit significantly from
implant-supported restorations provided that the mucosal le-
sions are well treated.

It is highly recommended to prospectively and systematically
document implant therapy in patients with ADs to further in-
crease the level of evidence in a group of patients that will truly
benefit from this treatment approach. This should allow for
the preparation of clear clinical guidelines on this topic in the
future.

Author Contributions

Emil Hyldahl: conceptualization, data curation, formal analysis,
investigation, methodology, project administration, software, valida-
tion, writing - original draft. Henning Schliephake: conceptualiza-
tion, methodology, supervision, writing — review and editing. Simon

924

Clinical Oral Implants Research, 2025



Storgard Jensen: conceptualization, methodology, project administra-
tion, supervision, validation, writing - review and editing.

Acknowledgments

Theassistance of Mrs. S. Rimborg (librarian at University of Copenhagen
Library) on the electronic database search is greatly acknowledged.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study, Appendix S1-S15, are
openly available in “figshare” at https://figshare.com/articles/dataset/
Appendix_S1-15/287908497file=53658614.

References

Aboushelib, M. N., and M. H. Elsafi. 2017. “Clinical Management
Protocol for Dental Implants Inserted in Patients With Active Lichen
Planus.” Journal of Prosthodontics: Official Journal of the American
College of Prosthodontists 26: 29-33.

Agustin-Panadero, R., B. Serra-Pastor, D. Penarrocha-Oltra, A.
Ferreiroa, and M. Penarrocha-Diago. 2019. “Digital Scanning for
Implant-Supported Fixed Complete-Arch Dental Prostheses for Patients
With Epidermolysis Bullosa: A Case Series Evaluation.” Journal of
Prosthetic Dentistry 122: 364-370.

Albrektsson, T., P. I. Branemark, H. A. Hansson, and J. Lindstrom.
1981. “Osseointegrated Titanium Implants. Requirements for Ensuring
a Long-Lasting, Direct Bone-to-Implant Anchorage in Man.” Acta
Orthopaedica Scandinavica 52, no. 2: 155-170. https://doi.org/10.3109/
17453678108991776.

Alenazi, A. 2021. “Association Between Rheumatoid Factors and
Proinflammatory Biomarkers With Implant Health in Rheumatoid
Arthritis Patients With Dental Implants.” European Review for Medical
and Pharmacological Sciences 25, no. 22: 7014-7021.

Alikhasi, M., R. Sharifi, and S. M. Falahchai. 2017. “Combined
Digital/Conventional Technique for Rehabilitation of a Patient With
Epidermolysis Bullosa: A Case Letter.” Journal of Oral Implantology 43,
no. 5: 387-391. https://doi.org/10.1563/aaid-joi-D-17-00103.

Alsaadi, G., M. Quirynen, A. Komarek, K. Michiles, and W. Teughels.
2008a. “Impact of Local and Systemic Factors on the Incidence of
Failures up to Abutment Connection With Modified Surface Oral
Implants.” Journal of Clinical Periodontology 35: 51-57.

Alsaadi, G., M. Quirynen, A. Komarek, and D. Van Steenberghe. 2008b.
“Impact of Local and Systemic Factors on the Incidence of Late Oral
Implant Loss.” Clinical Oral Implants Research 19: 670-676.

Altin, N, S. Ergun, J. Katz, E. Sancakli, M. Koray, and H. Tanyeri. 2013.
“Implant-Supported Oral Rehabilitation of a Patient With Pemphigus
Vulgaris: A Clinical Report.” Journal of Prosthodontics 22: 581-586.

Anitua, E., L. Pinas, V. Escuer-Artero, R. S. Fernez, and M. H.
Alkhraisat. 2018. “Short Dental Implants in Patients With Oral
Lichen Planus: A Long-Term Follow-Up.” British Journal of Oral and
Maxillofacial Surgery 56: 216-220.

Aseri, A.2022. “A Case Reportof Dental Implants and Site Augmentation
in a Patient With Erosive Lichen Planus (2090-6447 (Print)).”

Attard, N. J., and G. A. Zarb. 2002. “A Study of Dental Implants in
Medically Treated Hypothyroid Patients.” Clinical Implant Dentistry
and Related Research 4, no. 4: 220-231. https://doi.org/10.1111/j.1708-
8208.2002.tb00174.x.

Ayorinde, A. A., I. Williams, R. Mannion, et al. 2020. “Assessment of
Publication Bias and Outcome Reporting Bias in Systematic Reviews

of Health Services and Delivery Research: A Meta-Epidemiological
Study.” PLoS One 15, no. 1: €0227580. https://doi.org/10.1371/journal.
pone.0227580.

Azpiazu-Flores, F., D. Lee, C. Jurado, K. Afrashtehfar, A. Alhotan,
and A. Tsujimoto. 2023. “Full-Mouth Rehabilitation of a Patient With
Sjogren's Syndrome With Maxillary Titanium-Zirconia and Mandibular
Monolithic Zirconia Implant Prostheses Fabricated with CAD/CAM
Technology: A Clinical Report (2079-4983 (Print)).”

Baglama, S., K. Tr¢ko, J. Rebol, and J. Miljkovi¢. 2018. “Oral
Manifestations of Autoinflammatory and Autoimmune Diseases.” Acta
Dermatovenerologica Alpina, Panonica et Adriatica 27, no. 1: 9-16.

Baptist, B. A. 2016. “Fixed Implant Supported Rehabilitation of Partially
Edentulous Posterior Maxilla in a Patient With Systemic Scleroderma: A
Case Report.” Implant Dentistry 25: 155-159.

Bardhan, A., L. Bruckner-Tuderman, I. L. C. Chapple, et al. 2020.
“Epidermolysis Bullosa.” Nature Reviews Disease Primers 6, no. 1: 78.
https://doi.org/10.1038/s41572-020-0210-0.

Bayram, Y., and M. Eskan. 2022. “A Fixed Reconstruction of Partially
Edentulous Patient With Systemic Scleroderma: A 4.8-Year Follow-Up
Case Report (2163-0097 (Electronic)).”

Bencharit, S., G.J. Reside, and E. L. Howard-Williams. 2010. “Complex
Prosthodontic Treatment With Dental Implants for a Patient With
Polymyalgia Rheumatica: A Clinical Report.” International Journal of
Oral & Maxillofacial Implants 25: 1241-1245.

Bertl, K., M. Ebner, and M. Knibbe. 2019. “How Old is Old for Implant
Therapy in Terms of Early Implant Losses?” Journal of Clinical
Periodontology 46: 1282-1293.

Binon, P. P. 2005. “Thirteen-Year Follow-Up of a Mandibular Implant-
Supported Fixed Complete Denture in a Patient With Sjogren's Syndrome:
A Clinical Report.” Journal of Prosthetic Dentistry 94: 409-413.

Bordy, R., P. Totoson, C. Prati, C. Marie, D. Wendling, and C. Demougeot.
2018. “Microvascular Endothelial Dysfunction in Rheumatoid
Arthritis.” Nature Reviews Rheumatology 14, no. 7: 404-420. https://doi.
0rg/10.1038/s41584-018-0022-8.

Bornstein, M. M., N. Cionca, and A. Mombelli. 2009. “Systemic
Conditions and Treatments as Risks for Implant Therapy.” International
Journal of Oral & Maxillofacial Implants 24, no. Suppl: 12-27.

Burtscher, D., and D. Dalla Torre. 2022. “Dental Implant Procedures in
Immunosuppressed Organ Transplant Patients: A Systematic Review.”
International Journal of Oral and Maxillofacial Surgery 51, no. 3: 380-
387. https://doi.org/10.1016/j.ijom.2021.06.008.

Buser, D., S. F. Janner, J. G. Wittneben, U. Bragger, C. A. Ramseier, and
G. E. Salvi. 2012. “10-Year Survival and Success Rates of 511 Titanium
Implants With a Sandblasted and Acid-Etched Surface: A Retrospective
Study in 303 Partially Edentulous Patients.” Clinical Implant Dentistry
and Related Research 14, no. 6: 839-851. https://doi.org/10.1111/j.1708-
8208.2012.00456.x.

Cauble, D. A. 2011. “Full-Mouth Rehabilitation of a Patient With
Crohn's Disease.” Compendium of Continuing Education in Dentistry
32, no. 2: 58-63.

Chatzistavrianou, D., and S. Shahdad. 2016. “Implant Treatment in
Patients With Sjogren's Syndrome: A Review of the Literature and
Two Clinical Case Reports.” European Journal of Prosthodontics and
Restorative Dentistry 24, no. 1: 40-46. https://doi.org/10.1922/EJPRD_
1494 Chatzistavrianou07.

Chiang, C. P, J. Yu-Fong Chang, Y. P. Wang, Y. H. Wu, S. Y. Lu, and
A. Sun. 2018. “Oral Lichen Planus-Differential Diagnoses, Serum
Autoantibodies, Hematinic Deficiencies, and Management.” Journal of
the Formosan Medical Association 117, no. 9: 756-765. https://doi.org/
10.1016/j.jfma.2018.01.021.

Chochlidakis, K., C. Ercoli, and S. Elad. 2016. “Challenges in Implant-
Supported Dental Treatment in Patients With Sjogren's Syndrome: A

925


https://figshare.com/articles/dataset/Appendix_S1-15/28790849?file=53658614
https://figshare.com/articles/dataset/Appendix_S1-15/28790849?file=53658614
https://doi.org/10.3109/17453678108991776
https://doi.org/10.3109/17453678108991776
https://doi.org/10.1563/aaid-joi-D-17-00103
https://doi.org/10.1111/j.1708-8208.2002.tb00174.x
https://doi.org/10.1111/j.1708-8208.2002.tb00174.x
https://doi.org/10.1371/journal.pone.0227580
https://doi.org/10.1371/journal.pone.0227580
https://doi.org/10.1038/s41572-020-0210-0
https://doi.org/10.1038/s41584-018-0022-8
https://doi.org/10.1038/s41584-018-0022-8
https://doi.org/10.1016/j.ijom.2021.06.008
https://doi.org/10.1111/j.1708-8208.2012.00456.x
https://doi.org/10.1111/j.1708-8208.2012.00456.x
https://doi.org/10.1922/EJPRD_1494Chatzistavrianou07
https://doi.org/10.1922/EJPRD_1494Chatzistavrianou07
https://doi.org/10.1016/j.jfma.2018.01.021
https://doi.org/10.1016/j.jfma.2018.01.021

Case Report and Literature Review.” Quintessence International 47, no.
6: 515-524. https://doi.org/10.3290/j.qi.a36009.

Chrcanovic, B. R., J. Kisch, T. Albrektsson, and A. Wennerberg. 2016.
“Factors Influencing Early Dental Implant Failures.” Journal of Dental
Research 95, mno. 9: 995-1002. https://doi.org/10.1177/0022034516
646098.

Chrcanovic, B. R., J. Kisch, and A. Wennerberg. 2019. “Dental Implants
in Patients With Sjogren's Syndrome: A Case Series and a Systematic
Review.” International Journal of Oral and Maxillofacial Surgery 48:
1250-1259.

Cillo,J. E., and N. Barbosa. 2019. “Adalimumab-Related Dental Implant
Infection.” Journal of Oral and Maxillofacial Surgery 77: 1165-1169.

Colnot, C., D. M. Romero, S. Huang, et al. 2007. “Molecular Analysis of
Healing at a Bone-Implant Interface.” Journal of Dental Research 86, no.
9: 862-867. https://doi.org/10.1177/154405910708600911.

Coman, T.-M., A.-D. Médndrédzan, A.-S. Cirstea, and D.-I. Cocos. 2019.
“The Multidisciplinary Approach of a Patient With Sjogrens Syndrome
in the Dental Office Case Report.” Acta Stomatologica Marisiensis
Journal 2, no. 2: 235-240. https://doi.org/10.2478/asmj-2019-0012.

Conrad, N., S. Misra, J. Y. Verbakel, et al. 2023. “Incidence, Prevalence,
and Co-Occurrence of Autoimmune Disorders Over Time and by Age,
Sex, and Socioeconomic Status: A Population-Based Cohort Study of
22 Million Individuals in the UK.” Lancet 401, no. 10391: 1878-1890.
https://doi.org/10.1016/s0140-6736(23)00457-9.

Corigliano, M., M. Re, A. Cipollina, F. Crescentini, D. Docaj, and E.
Baldoni. 2014. “The Implant Treatment of Two Patients Suffering
From Sjogren's Syndrome With Multifactorial Regenerative Protocol.”
European Scientific Journal 10, no. 3: 14-25.

Czerninski, R., M. Eliezer, A. Wilensky, and A. Soskolne. 2013. “Oral
Lichen Planus and Dental Implants-A Retrospective Study.” Clinical
Implant Dentistry and Related Research 15: 234-242.

Dalury, D. F. 2016. “Cementless Total Knee Arthroplasty: Current
Concepts Review.” Bone Joint Journal 98: 867-873. https://doi.org/10.
1302/0301-620x.98b7.37367.

Davidson, A., and B. Diamond. 2001. “Autoimmune Diseases.” New
England Journal of Medicine 345, no. 5: 340-350. https://doi.org/10.
1056/nejm200108023450506.

de Aradjo Nobre, M., P. Malo, Y. Gongcalves, A. Sabas, and F. Salvado.
2016. “Dental Implants in Diabetic Patients: Retrospective Cohort
Study Reporting on Implant Survival and Risk Indicators for Excessive
Marginal Bone Loss at 5 Years.” Journal of Oral Rehabilitation 43, no. 11:
863-870. https://doi.org/10.1111/joor.12435.

de Mendonga Invernici, M., A. Finger Stadler, G. Vale Nicolau, M.
Naval Machado, A. A. Soares de Lima, and M. Compagnoni Martins.
2014. “Management of Sjogren's Syndrome Patient: A Case Report of
Prosthetic Rehabilitation With 6-Year Follow-Up.” Case Reports in
Dentistry 2014: 761251. https://doi.org/10.1155/2014/761251.

Diz, P., C. Scully, and M. Sanz. 2013. “Dental Implants in the Medically
Compromised Patient.” Journal of Dentistry 41, no. 3: 195-206. https://
doi.org/10.1016/j,jdent.2012.12.008.

D'Orto, B., E. Polizzi, M. Nagni, G. Tete, and P. Capparée. 2022. “Full
Arch Implant-Prosthetic Rehabilitation in Patients With Type I Diabetes
Mellitus: Retrospective Clinical Study With 10 Year Follow-Up.”
International Journal of Environmental Research and Public Health 19,
no. 18: 1-9. https://doi.org/10.3390/ijerph191811735.

Drew, A., N. Bittner, W. Florin, and A. Koch. 2018. “Prosthetically
Driven Therapy for a Patient With Systemic Lupus Erythematosus and
Common Variable Immunodeficiency: A Case Report.” Journal of Oral
Implantology 44: 447-455.

Eder, A., and G. Watzek. 1999. “Treatment of a Patient With Severe
Osteoporosis and Chronic Polyarthritis With Fixed Implant-Supported

Prosthesis: A Case Report.” International Journal of Oral & Maxillofacial
Implants 14: 587-590.

Eldidi, L. M., A. M. Abdelhamid, A. M. Hommos, S. M. Eldakkak,
and H. T. El Zawawy. 2019. “Minimally Invasive Implant Mandibular
Overdenture for TYPE-1 Diabetic Patients.” Alexandria Dental Journal
44, no. 1: 81-86. https://doi.org/10.21608/adjalexu.2019.57583.

Ella, B., J. F. Lasserre, J. P. Blanchard, and J. C. Fricain. 2011. “A 4-Year
Follow-Up of Two Complete Mandibular Implant-Supported Removable
Prostheses in a Patient With Severe Rheumatoid Polyarthritis: Case
Report.” International Journal of Oral & Maxillofacial Implants 26:
e19-e22.

El-Sherbini, N. N. 2018. “Implant Stability in Rheumatoid Arhtritis
Patients Rehabilitated With Implant Supported Over Dentures.”
Egyptian Dental Journal 64: 2455-2460. https://doi.org/10.21608/ed].
2018.76823.

Ergun, S., J. Katz, E. D. Cifter, M. Koray, B. A. Esen, and H. Tanyeri.
2010. “Implant-Supported Oral Rehabilitation of a Patient With Systemic
Lupus Erythematosus: Case Report and Review of the Literature.”
Quintessence International (Berlin, Germany: 1985) 41: 863-867.

Esimekara, J. O., A. Perez, D. S. Courvoisier, and P. Scolozzi. 2022.
“Dental Implants in Patients Suffering From Autoimmune Diseases:
A Systematic Critical Review.” Journal of Stomatology Oral and
Maxillofacial Surgery 123, no. 5: e464-e473. https://doi.org/10.1016/j.
jormas.2022.01.005.

Esposito, M., J. M. Hirsch, U. Lekholm, and P. Thomsen. 1998.
“Biological Factors Contributing to Failures of Osseointegrated Oral
Implants. (I). Success Criteria and Epidemiology.” European Journal of
Oral Sciences 106, no. 1: 527-551. https://doi.org/10.1046/j.0909-8836.
t01-2-.x.

Esposito, S. J., C. Camisa, and M. Morgan. 2003. “Implant Retained
Overdentures for Two Patients With Severe Lichen Planus: A Clinical
Report.” Journal of Prosthetic Dentistry 89: 6-10.

Fu, L., Y. Liu, J. Zhou, and Y. Zhou. 2019. “Implant-Retained
Overdenture for a Patient With Severe Lichen Planus: A Case Report
With 3 Years' Follow-Up and a Systematic Review.” Journal of Oral and
Maxillofacial Surgery 77: 59-69.

Fujimoto, T., A. Niimi, T. Sawai, and M. Ueda. 1998. “Effects of Steroid-
Induced Osteoporosis on Osseointegration of Titanium Implants.”
International Journal of Oral & Maxillofacial Implants 13, no. 2: 183-189.

Fuschetto, T., K. S. Kurtz, and R. A. Delgado-Ruiz. 2022. “Implant
and Prosthetic Rehabilitation of a Patient With Mucous Membrane
Pemphigoid.” Journal of Prosthetic Dentistry 127, no. 1: 22-26. https://
doi.org/10.1016/j.prosdent.2020.09.020.

Garces Villala, M. A., and C. Zorrilla Albert. 2021. “Limited Cutaneous
Systemic Sclerosis: Total Rehabilitation With Fixed Prosthesis on
Dental Implants.” Journal of Scleroderma and Related Disorders 6, no.
3:229-305.

Gaur, V., N. Singh, A. G. Doshi, and B. Chrahas. 2021. “Immediate
Rehabilitation of a Rheumatoid Arthritis Patient With Single-Piece
Implants.” International Journal of Surgery Case Reports 82: 105874.

Gutierrez-Arcelus, M., S. S. Rich, and S. Raychaudhuri. 2016.
“Autoimmune Diseases-Connecting Risk Alleles With Molecular
Traits of the Immune System.” Nature Reviews. Genetics 17, no. 3: 160—
174. https://doi.org/10.1038/nrg.2015.33.

Haas, S. E. 2002. “Implant-Supported, Long-Span Fixed Partial Denture
for a Scleroderma Patient: A Clinical Report.” Journal of Prosthetic
Dentistry 87: 136-139.

Hasanoglu Erbasar, G. N., T. P. Hocaoglu, and R. C. Erbasar. 2019. “Risk
Factors Associated With Short Dental Implant Success: A Long-Term
Retrospective Evaluation of Patients Followed Up for up to 9 Years.”
Bragzilian Oral Research 33: e030.

926

Clinical Oral Implants Research, 2025


https://doi.org/10.3290/j.qi.a36009
https://doi.org/10.1177/0022034516646098
https://doi.org/10.1177/0022034516646098
https://doi.org/10.1177/154405910708600911
https://doi.org/10.2478/asmj-2019-0012
https://doi.org/10.1016/s0140-6736(23)00457-9
https://doi.org/10.1302/0301-620x.98b7.37367
https://doi.org/10.1302/0301-620x.98b7.37367
https://doi.org/10.1056/nejm200108023450506
https://doi.org/10.1056/nejm200108023450506
https://doi.org/10.1111/joor.12435
https://doi.org/10.1155/2014/761251
https://doi.org/10.1016/j.jdent.2012.12.008
https://doi.org/10.1016/j.jdent.2012.12.008
https://doi.org/10.3390/ijerph191811735
https://doi.org/10.21608/adjalexu.2019.57583
https://doi.org/10.21608/edj.2018.76823
https://doi.org/10.21608/edj.2018.76823
https://doi.org/10.1016/j.jormas.2022.01.005
https://doi.org/10.1016/j.jormas.2022.01.005
https://doi.org/10.1046/j.0909-8836..t01-2-.x
https://doi.org/10.1046/j.0909-8836..t01-2-.x
https://doi.org/10.1016/j.prosdent.2020.09.020
https://doi.org/10.1016/j.prosdent.2020.09.020
https://doi.org/10.1038/nrg.2015.33

Hayter, S. M., and M. C. Cook. 2012. “Updated Assessment of the
Prevalence, Spectrum and Case Definition of Autoimmune Disease.”
Autoimmunity Reviews 11, no. 10: 754-765. https://doi.org/10.1016/j.
autrev.2012.02.001.

Henrickson, S. E., M. A. Ruffner, and M. Kwan. 2016. “Unintended
Immunological Consequences of Biologic Therapy.” Current Allergy and
Asthma Reports 16, no. 6: 46. https://doi.org/10.1007/s11882-016-0624-7.

Hernandez, G., R. M. Lopez-Pintor, L. Arriba, J. Torres, and J. C. de
Vicente. 2012. “Implant Treatment in Patients With Oral Lichen Planus:
A Prospective-Controlled Study.” Clinical Oral Implants Research 23:
726-732.

Higgins, J., J. Thomas, J. Chandler, et al. 2024. “Cochrane Handbook
for Systematic Reviews of Interventions [Version 6.5 (Updated August
2024)].” www.training.cochrane.org/handbook.

Hjalmarsson, L., M. Gheisarifar, and T. Jemt. 2016. “A Systematic
Review of Survival of Single Implants as Presented in Longitudinal
Studies With a Follow-Up of at Least 10Years.” European Journal of
Oral Implantology 9, no. Suppl 1: S155-S162.

2009. “Levels of Evidence.” https://www.cebm.ox.ac.uk/resources/
levels-of-evidence/oxford-centre-for-evidence-based-medicine-levels-
of-evidence-march-2009.

Hyldahl, E., K. Gotfredsen, A. M. Lynge Pedersen, and S. Storgard
Jensen. 2024. “Survival and Success of Dental Implants in Patients
With Autoimmune Diseases: A Systematic Review.” Journal of Oral and
Maxillofacial Research 15, no. 1: el. https://doi.org/10.5037/jomr.2024.
15101.

In'tVeld, M., E. Schulten, U. Neveling, D.Jager,and F. K. J. Leusink. 2022.
“A Novel Approach for Immediate Implant-Based Oral Rehabilitation
in a Sjogren’'s Syndrome Patient Using Virtual Surgical and Prosthetic
Planning.” Journal of Oral Implantology 48, no. 2: 139-146. https://doi.
org/10.1563/aaid-joi-D-20-00420.

Isidor, F., K. Brondum, H. J. Hansen, J. Jensen, and S. Sindet-Pedersen.
1999. “Outcome of Treatment With Implant-Retained Dental Prostheses
in Patients With Sjogren Syndrome.” International Journal of Oral &
Maxillofacial Implants 14: 736-743.

Jackowski, J., F. Strietzel, and K. Benz. 2024. “Dental Implants in 18
Patients With Systemic Scleroderma: A Retrospective Radiographic
Analysis Over a 5-Year Period With Focus on Marginal Bone Loss.”
International Journal of Oral & Maxillofacial Implants 39, no. 1: 142-
152. https://doi.org/10.11607/jomi.10349.

Jackowski, J., F. Strietzel, N. Hunzelmann, P. Parwani, A. Jackowski,
and K. Benz. 2021. “Dental Implants in Patients Suffering From
Systemic Sclerosis: A Retrospective Analysis of Clinical Outcomes in a
Case Series With 24 Patients.” International Journal of Implant Dentistry
7, no. 1: 118. https://doi.org/10.1186/s40729-021-00398-9.

James, M., J. Matani, and S. Shahdad. 2020. “Prosthetic Rehabilitation
of a Patient Diagnosed With Sarcoidosis Using Dental Implants: A
Clinical Case Report.” Journal of Oral Implantology 46: 235-243.

Jensen, J., and S. Sindet-Pedersen. 1990. “Osseointegrated Implants for
Prosthetic Reconstruction in a Patient With Scleroderma: Report of a
Case.” Journal of Oral and Maxillofacial Surgery 48, no. 7: 739-741.

Jung, R. E., A. Zembic, B. E. Pjetursson, M. Zwahlen, and D. S. Thoma.
2012. “Systematic Review of the Survival Rate and the Incidence of
Biological, Technical, and Aesthetic Complications of Single Crowns on
Implants Reported in Longitudinal Studies With a Mean Follow-Up of
5Years.” Clinical Oral Implants Research 23, no. Suppl 6: 2-21. https://
doi.org/10.1111/j.1600-0501.2012.02547.x.

Kern, J. S., T. Kern, S. Wolfart, and N. Heussen. 2016. “A Systematic
Review and Meta-Analysis of Removable and Fixed Implant-Supported
Prostheses in Edentulous Jaws: Post-Loading Implant Loss.” Clinical
Oral Implants Research 27, no. 2: 174-195. https://doi.org/10.1111/clr.
12531.

Khamis, A. K., M. N. Aboushelib, and M. H. Helal. 2019. “Clinical
Management Protocol for Dental Implants Inserted in Patients
With Active Lichen Planus. Part II 4-Year Follow-Up.” Journal of
Prosthodontics 28: 519-525.

Korfage, A., G. M. Raghoebar, S. Arends, et al. 2016. “Dental Implants
in Patients With Sjogren's Syndrome.” Clinical Implant Dentistry and
Related Research 18, no. 5: 937-945.

Kriamer, S., J. Lucas, F. Gamboa, et al. 2020. “Clinical Practice
Guidelines: Oral Health Care for Children and Adults Living With
Epidermolysis Bullosa.” Special Care in Dentistry 40, no. Suppl 1: 3-81.
https://doi.org/10.1111/scd.12511.

Krennmair, G., R. Seemann, and E. Piehslinger. 2010. “Dental Implants
in Patients With Rheumatoid Arthritis: Clinical Outcome and Peri-
Implant Findings.” Journal of Clinical Periodontology 37: 928-936.

Langer, Y., H. S. Cardash, and H. Tal. 1992. “Use of Dental Implants
in the Treatment of Patients With Scleroderma: A Clinical Report.”
Journal of Prosthetic Dentistry 68: 873-875.

Larrazabal-Moron, C., A. Boronat-Lopez, and M. Penarrocha-Diago.
2009. “Oral Rehabilitation With Bone Graft and Simultaneous Dental
Implants in a Patient With Epidermolysis Bullosa: A Clinical Case
Report.” Journal of Oral and Maxillofacial Surgery 67: 1499-1502.

Lee, H., M. Al Mardini, C. Ercoli, and M. N. Smith. 2007. “Oral
Rehabilitation of a Completely Edentulous Epidermolysis Bullosa
Patient With an Implant-Supported Prosthesis: A Clinical Report.”
Journal of Prosthetic Dentistry 97: 65-69.

Letelier, M. G., C. C. Jara, S. Penarrocha-Oltra, S. Gomar-Vercher, and
M. P. Diago. 2016. “Fixed Implant-Supported Full-Arch Prosthesis
in Epidermolysis Bullosa With Severe Symptoms.” Journal of Oral
Implantology 42, no. 6: 498-505. https://doi.org/10.1563/aaid-joi-D-14-
00104.

Li, L., R. E. Friedrich, and R. Schmelzle. 2004. “Mandibular
Augmentation With Vascularized Fibula Transplantation in a Patient
With Systemic Lupus Erythematosus.” Journal of Oral and Maxillofacial
Surgery 62, no. 4: 497-499.

Li, P, Y. Zheng, and X. Chen. 2017. “Drugs for Autoimmune
Inflammatory Diseases: From Small Molecule Compounds to Anti-TNF
Biologics.” Frontiers in Pharmacology 8: 460. https://doi.org/10.3389/
fphar.2017.00460.

Lillis, T., C. Botsis, I. Fotopoulos, and N. Dabarakis. 2023. “Mental and
Lingual Nerve Paresthesia Following Infiltration Anesthesia for Dental
Implant Placement in a Patient With Guillain-Barré Syndrome (0160—
6972 (Print)).”

Lofdahl, E., and G. Radegran. 2017. “Osteoporosis Following Heart
Transplantation and Immunosuppressive Therapy.” Transplantation
Reviews 31, no. 4: 232-239. https://doi.org/10.1016/j.trre.2017.08.002.

Lopez-Jornet, P., F. Camacho-Alonso, and M. Sanchez-Siles. 2014.
“Dental Implants in Patients With Oral Lichen Planus: A Cross-
Sectional Study.” Clinical Implant Dentistry and Related Research 16:
107-115.

Louisy, A., E. Humbert, and M. Samimi. 2024. “Oral Lichen Planus: An
Update on Diagnosis and Management.” American Journal of Clinical
Dermatology 25, no. 1: 35-53. https://doi.org/10.1007/s40257-023-
00814-3.

Maarse, F., W. M. M. Fennis, J. W. R. Twisk, et al. 2022. “Dental Implants
in Dentate Primary and Secondary Sjogren's Syndrome Patients: A
Multicenter Prospective Cohort Study.” Clinical Oral Implants Research
33, no. 11: 1157-1170. https://doi.org/10.1111/clr.13998.

Maarse, F., W. M. M. Fennis, J. W. R. Twisk, et al. 2023. “Implant
Supported Overdentures in Sjogren's Disease Patients: A Multicentre
Prospective Cohort Study.” Clinical and Experimental Rheumatology 41,
no. 12: 2418-2427. https://doi.org/10.55563/clinexprheumatol/cryfka.

927


https://doi.org/10.1016/j.autrev.2012.02.001
https://doi.org/10.1016/j.autrev.2012.02.001
https://doi.org/10.1007/s11882-016-0624-7
http://www.training.cochrane.org/handbook
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/oxford-centre-for-evidence-based-medicine-levels-of-evidence-march-2009
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/oxford-centre-for-evidence-based-medicine-levels-of-evidence-march-2009
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/oxford-centre-for-evidence-based-medicine-levels-of-evidence-march-2009
https://doi.org/10.5037/jomr.2024.15101
https://doi.org/10.5037/jomr.2024.15101
https://doi.org/10.1563/aaid-joi-D-20-00420
https://doi.org/10.1563/aaid-joi-D-20-00420
https://doi.org/10.11607/jomi.10349
https://doi.org/10.1186/s40729-021-00398-9
https://doi.org/10.1111/j.1600-0501.2012.02547.x
https://doi.org/10.1111/j.1600-0501.2012.02547.x
https://doi.org/10.1111/clr.12531
https://doi.org/10.1111/clr.12531
https://doi.org/10.1111/scd.12511
https://doi.org/10.1563/aaid-joi-D-14-00104
https://doi.org/10.1563/aaid-joi-D-14-00104
https://doi.org/10.3389/fphar.2017.00460
https://doi.org/10.3389/fphar.2017.00460
https://doi.org/10.1016/j.trre.2017.08.002
https://doi.org/10.1007/s40257-023-00814-3
https://doi.org/10.1007/s40257-023-00814-3
https://doi.org/10.1111/clr.13998
https://doi.org/10.55563/clinexprheumatol/cryfka

Malo, P., M. de Aratjo Nobre, Y. Goncalves, and A. Lopes. 2016. “Long-
Term Outcome of Implant Rehabilitations in Patients With Systemic
Disorders and Smoking Habits: A Retrospective Clinical Study.” Clinical
Implant Dentistry and Related Research 18, no. 4: 649-665. https://doi.
org/10.1111/cid.12346.

Maricic, M. 2011. “Update on Glucocorticoid-Induced Osteoporosis.”
Rheumatic Disease Clinics of North America 37, no. 3: 415-431. https://
doi.org/10.1016/j.rdc.2011.07.003.

Martin-Cabezas, R. 2021. “Peri-Implantitis Management in a Patient
With Erosive Oral Lichen Planus. A Case Report.” Clinical Case Reports
9: 718-724.

Megarbane, J. M., C. Freiha, and N. Mokbel. 2017. “Oral Rehabilitation
of a Severe Periodontally Involved Patient With Mucous Membrane
Pemphigoid: A 15-Year Follow-Up Case Report.” International Journal
of Periodontics & Restorative Dentistry 37, no. 5: 743-748. https://doi.org/
10.11607/prd.2897.

Mombelli, A., N. Miiller, and N. Cionca. 2012. “The Epidemiology of
Peri-Implantitis.” Clinical Oral Implants Research 23, no. Suppl 6: 67-76.
https://doi.org/10.1111/§.1600-0501.2012.02541.x.

Mori, G., T. Kobayashi, T. Ito, and Y. Yajima. 2018. “Implant-Supported
Prostheses in Patient With Sjogren's Syndrome: Clinical Report With 3-
Year Follow-Up.” Bulletin of Tokyo Dental College 59: 201-206.

Mozzati, M., G. Gallesio, G. Menicucci, C. Manzella, M. Tumedei, and
M. Del Fabbro. 2021. “Dental Implants With a Calcium Ions-Modified
Surface and Platelet Concentrates for the Rehabilitation of Medically
Compromised Patients: A Retrospective Study With 5-Year Follow-Up.”
Materials (Basel) 14, no. 11: 2718.

Muller, F., B. Bergendal, U. Wahlmann, and W. Wagner. 2010.
“Implant-Supported Fixed Dental Prostheses in an Edentulous Patient
With Dystrophic Epidermolysis Bullosa.” International Journal of
Prosthodontics 23: 42-48.

Munn, Z., M. D. J. Peters, C. Stern, C. Tufanaru, A. McArthur, and E.
Aromataris. 2018. “Systematic Review or Scoping Review? Guidance
for Authors When Choosing Between a Systematic or Scoping Review
Approach.” BMC Medical Research Methodology 18, no. 1: 143. https://
doi.org/10.1186/s12874-018-0611-x.

Mustafa, M. B., S. R. Porter, B. R. Smoller, and C. Sitaru. 2015. “Oral
Mucosal Manifestations of Autoimmune Skin Diseases.” Autoimmunity
Reviews 14, no. 10: 930-951. https://doi.org/10.1016/j.autrev.2015.06.005.

Nam, J.,J. Janakievski, and A.J. Raigrodski. 2012. “Complete Transition
From Failing Restorations to Implant-Supported Fixed Prostheses in a
Patient With Scleroderma.” Compendium of Continuing Education in
Dentistry 33, no. 10: 746-756.

Nayyar, A. S. 2019. “Generalized Periodontitis in a Patient With
Established Crohn's Disease: A Rare Case Report.” Annals of Medical
Case Reports 1: 15-18.

Nicolatou-Galitis, O., M. Schiedt, R. A. Mendes, et al. 2019. “Medication-
Related Osteonecrosis of the Jaw: Definition and Best Practice for
Prevention, Diagnosis, and Treatment.” Oral Surgery, Oral Medicine,
Oral Pathology, Oral Radiology 127, no. 2: 117-135. https://doi.org/10.
1016/§.0000.2018.09.008.

Nicoli, L. G., G. Oliveira, B. M. V. Lopes, C. Marcantonio, D. L. Zandim-
Barcelos, and E. Marcantonio Jr. 2017. “Survival/Success of Dental
Implants With Acid-Etched Surfaces: A Retrospective Evaluation After
8 to 10Years.” Bragzilian Dental Journal 28, no. 3: 330-336. https://doi.
0rg/10.1590/0103-6440201601471.

Oczakir, C., S. Balmer, and R. Mericske-Stern. 2005. “Implant-
Prosthodontic Treatment for Special Care Patients: A Case Series
Study.” International Journal of Prosthodontics 18: 383-389.

Oliveira, M. A., K. L. Ortega, F. M. Martins, P. S. Z. Maluf, and M. G.
Magalhaes. 2010. “Recessive Dystrophic Epidermolysis Bullosa-Oral

Rehabilitation Using Stereolithography and Immediate Endosseous
Implants.” Special Care in Dentistry 30: 23-26.

Papaspyridakos, P., C. J. Chen, M. Singh, H. P. Weber, and G. O.
Gallucci. 2012. “Success Criteria in Implant Dentistry: A Systematic
Review.” Journal of Dental Research 91, no. 3: 242-248. https://doi.org/
10.1177/0022034511431252.

Parel, S. M. 1972. “Scleroderma: A Prosthetic Problem.” Journal of
Prosthetic Dentistry 27, no. 5: 560-564. https://doi.org/10.1016/0022-
3913(72)90270-3.

Patel, K., R. Welfare, and H. S. Coonar. 1998. “The Provision of Dental
Implants and a Fixed Prosthesis in the Treatment of a Patient With
Scleroderma: A Clinical Report.” Journal of Prosthetic Dentistry 79:
611-612.

Payne, A. G., J. F. Lownie, and W. J. Van Der Linden. 1997. “Implant-
Supported Prostheses in Patients With Sjogren's Syndrome: A Clinical
Report on Three Patients.” International Journal of Oral & Maxillofacial
Implants 12: 679-685.

Penarrocha-Oltra, D., R. Agustin-Panadero, B. Serra-Pastor, and M.
Penarrocha-Diago. 2020. “Oral Rehabilitation With Dental Implants
in Patients With Recessive Dystrophic Epidermolysis Bullosa: A
Retrospective Study With 2-15Years of Follow-Up.” Medicina Oral,
Patologia Oraly Cirugia Bucal 25: e262-€267.

Peron, C., F. Javed, and G. E. Romanos. 2017. “Immediate Loading of
Tantalum-Based Implants in Fresh Extraction Sockets in Patient With
Sjogren Syndrome: A Case Report and Literature Review.” Implant
Dentistry 26: 634-638.

Petsinis, V., G. Kamperos, and F. Alex. 2017. “The Impact of
Glucocorticosteroids Administered for Systemic Diseases on the
Osseointegration and Survival of Dental Implants Placed Without
Bone Grafting-A Retrospective Study in 31 Patients.” Journal of Cranio-
Maxillofacial Surgery 45: 1197-1200.

Pisetsky, D. S. 2023. “Pathogenesis of Autoimmune Disease.” Nature
Reviews. Nephrology 19, no. 8: 509-524. https://doi.org/10.1038/s4158
1-023-00720-1.

Raviv, E., M. Harel-Raviv, P. Shatz, and M. Gornitsky. 1996. “Implant-
Supported Overdenture Rehabilitation and Progressive Systemic
Sclerosis.” International Journal of Prosthodontics 9: 440-444.

Reichart, P. A. 2006. “Oral Lichen Planus and Dental Implants: Report
of 3 Cases.” International Journal of Oral and Maxillofacial Surgery 35:
237-240.

Reichart, P. A., A. M. Schmidt-Westhausen, P. Khongkhunthian, and
F. P. Strietzel. 2016. “Dental Implants in Patients With Oral Mucosal
Diseases—A Systematic Review.” Journal of Oral Rehabilitation 43, no. 5:
388-399. https://doi.org/10.1111/joor.12373.

Rose, N. R. 2004. “Autoimmune Disease 2002: An Overview.” Journal of
Investigative Dermatology. Symposium Proceedings 9, no. 1: 1-4. https://
doi.org/10.1111/j.1087-0024.2004.00837.x.

Ruggiero, S. L., T. B. Dodson, T. Aghaloo, E. R. Carlson, B. B. Ward, and
D. Kademani. 2022. “American Association of Oral and Maxillofacial
Surgeons’ Position Paper on Medication-Related Osteonecrosis of the
Jaws-2022 Update.” Journal of Oral and Maxillofacial Surgery 80, no. 5:
920-943. https://doi.org/10.1016/jjoms.2022.02.008.

Sakakura, C. E., R. Margonar, M. Holzhausen, F. H. Nociti Jr., R. C.
Alba Jr., and E. Marcantonio Jr. 2003. “Influence of Cyclosporin A
Therapy on Bone Healing Around Titanium Implants: A Histometric
and Biomechanic Study in Rabbits.” Journal of Periodontology 74, no. 7:
976-981. https://doi.org/10.1902/jop.2003.74.7.976.

Salem, H. S., J. M. Tarazi, J. O. Ehiorobo, et al. 2020. “Cementless
Fixation for Total Knee Arthroplasty in Various Patient Populations: A
Literature Review.” Journal of Knee Surgery 33, no. 9: 848-855. https://
doi.org/10.1055/s-0040-1708880.

928

Clinical Oral Implants Research, 2025


https://doi.org/10.1111/cid.12346
https://doi.org/10.1111/cid.12346
https://doi.org/10.1016/j.rdc.2011.07.003
https://doi.org/10.1016/j.rdc.2011.07.003
https://doi.org/10.11607/prd.2897
https://doi.org/10.11607/prd.2897
https://doi.org/10.1111/j.1600-0501.2012.02541.x
https://doi.org/10.1186/s12874-018-0611-x
https://doi.org/10.1186/s12874-018-0611-x
https://doi.org/10.1016/j.autrev.2015.06.005
https://doi.org/10.1016/j.oooo.2018.09.008
https://doi.org/10.1016/j.oooo.2018.09.008
https://doi.org/10.1590/0103-6440201601471
https://doi.org/10.1590/0103-6440201601471
https://doi.org/10.1177/0022034511431252
https://doi.org/10.1177/0022034511431252
https://doi.org/10.1016/0022-3913(72)90270-3
https://doi.org/10.1016/0022-3913(72)90270-3
https://doi.org/10.1038/s41581-023-00720-1
https://doi.org/10.1038/s41581-023-00720-1
https://doi.org/10.1111/joor.12373
https://doi.org/10.1111/j.1087-0024.2004.00837.x
https://doi.org/10.1111/j.1087-0024.2004.00837.x
https://doi.org/10.1016/j.joms.2022.02.008
https://doi.org/10.1902/jop.2003.74.7.976
https://doi.org/10.1055/s-0040-1708880
https://doi.org/10.1055/s-0040-1708880

Salomon, J. A., H. Wang, M. K. Freeman, et al. 2012. “Healthy Life
Expectancy for 187 Countries, 1990-2010: A Systematic Analysis for the
Global Burden Disease Study 2010.” Lancet 380, no. 9859: 2144-2162.
https://doi.org/10.1016/s0140-6736(12)61690-0.

Sannino, G., P. Montemezzi, G. Pantaleo, and E. Agliardi. 2020. “Dental
Implants Survival Rate in Controlled Type I Diabetic Patients: A
Prospective Longitudinal Study With a 2-Year Follow-Up.” Journal of
Biological Regulators and Homeostatic Agents 34, no. 6: 37-45.

Sarafidou, K., M. Lekatsa, A. Michou, A. Bakopoulou, A. Poulopoulos,
and D. Andreadis. 2024. “Implant Treatment in Patients With
Autoimmune Diseases: A Systematic Review and Analysis of Studies.”
Cureus 16, no. 8: e67617. https://doi.org/10.7759/cureus.67617.

Shokri, M., J. Rostamiana, and Z. Chegini. 2019. “Titanium Implant
Osseointegration in Rheumatoid Arthritis Patients: Two Case Reports.”
Journal of Dental School, Shahid Beheshti University of Medical Sciences
35, no. 4: 150-154.

Siddiqui, Z., Y. Wang, P. Makkad, and T. Thyvalikakath. 2017.
“Characterizing Restorative Dental Treatments of Sjogren's Syndrome
Patients Using Electronic Dental Records Data.” Studies in Health
Technology and Informatics 245: 1166-11609.

Smojver, I, I. Katalini¢, M. Vuleti¢, L. Stoji¢, D. Gerbl, and D. Gabri¢.
2021. “Guided Bilateral Transcanine Implant Placement and Implant-
Supported Oral Rehabilitation in a Patient With Progressive Systemic
Scleroderma.” Case Reports in Dentistry 2021: 5576595.

Spinato, S., C. M. Soardi, and A. M. Zane. 2010. “A Mandibular Implant-
Supported Fixed Complete Dental Prosthesis in a Patient With Sjogren
Syndrome: Case Report.” Implant Dentistry 19, no. 3: 178-183.

Strietzel, F. P., A. M. Schmidt-Westhausen, K. Neumann, P. A. Reichart,
and J. Jackowski. 2019. “Implants in Patients With Oral Manifestations
of Autoimmune or Muco-Cutaneous Diseases - A Systematic Review.”
Medicina Oral, Patologia Oral y Cirugia Bucal 24, no. 2: e217-e230.
https://doi.org/10.4317/medoral.22786.

Tanaka, A., S. V. Kellesarian, and S. Arany. 2021. “Xerostomia and
Patients’ Satisfaction With Removable Denture Performance: Systematic
Review.” Quintessence International 52, no. 1: 46-55. https://doi.org/10.
3290/j.qi.a45427.

Todorovic, V., M. Milic, M. Vasovic, and Z. Nikolic. 2018. “Oral
Rehabilitation of a Patient With Systemic Lupus Erythematosus Using
Implant-Supported Fixed Dentures: A Case Report With Review of
Important Considerations.” Srpski Arhiv za Celokupno Lekarstvo 146:
567-571. https://doi.org/10.2298/SARH170912209T.

Tricco, A. C., E. Lillie, W. Zarin, et al. 2018. “PRISMA Extension for
Scoping Reviews (PRISMA-ScR): Checklist and Explanation.” Annals
of Internal Medicine 169, no. 7: 467-473. https://doi.org/10.7326/
M18-0850.

Turkyilmaz, I., and G. S. Unsal. 2019. “Full-Mouth Rehabilitation of an
Elderly Patient With Sjogren's Syndrome by Using Implant-Supported
Fixed Dental Prostheses Including CAD/CAM Frameworks.” Journal
of Dental Science 14, no. 4: 428-429. https://doi.org/10.1016/j.jds.2019.
06.004.

van Steenberghe, D., R. Jacobs, M. Desnyder, G. Maffei, and M.
Quirynen. 2002. “The Relative Impact of Local and Endogenous
Patient-Related Factors on Implant Failure up to the Abutment Stage.”
Clinical Oral Implants Research 13: 617-622.

Weinstein, R. S. 2012. “Glucocorticoid-Induced Osteoporosis and
Osteonecrosis.” Endocrinology and Metabolism Clinics of North America
41, no. 3: 595-611. https://doi.org/10.1016/j.ecl.2012.04.004.

Yokokoji, M., T. Fujimoto, M. Ohya, and M. Ueda. 2009. “Dental
Implants for an Elderly Patient With Rheumatoid Arthritis Taking
Long-Term Steroids.” Asian Journal of Oral and Maxillofacial Surgery
21, no. 3: 123-126. https://doi.org/10.1016/S0915-6992(09)80010-1.

Zigdon, H., Z. Gutmacher, S. Teich, and L. Levin. 2011. “Full-Mouth
Rehabilitation Using Dental Implants in a Patient With Scleroderma.”
Quintessence International 42, no. 3: 781-785.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

929


https://doi.org/10.1016/s0140-6736(12)61690-0
https://doi.org/10.7759/cureus.67617
https://doi.org/10.4317/medoral.22786
https://doi.org/10.3290/j.qi.a45427
https://doi.org/10.3290/j.qi.a45427
https://doi.org/10.2298/SARH170912209T
https://doi.org/10.7326/M18-0850
https://doi.org/10.7326/M18-0850
https://doi.org/10.1016/j.jds.2019.06.004
https://doi.org/10.1016/j.jds.2019.06.004
https://doi.org/10.1016/j.ecl.2012.04.004
https://doi.org/10.1016/S0915-6992(09)80010-1

	Dental Implant Therapy in Patients With Autoimmune Diseases: A Scoping Review
	ABSTRACT
	1   |   Introduction
	2   |   Material and Methods
	2.1   |   Research Question
	2.2   |   Search Strategy
	2.3   |   Inclusion and Exclusion Criteria
	2.4   |   Study Selection
	2.5   |   Data Extraction
	2.6   |   Data Synthesis and Statistics

	3   |   Results
	3.1   |   Study Selection
	3.2   |   Study Characteristics and Outcomes
	3.2.1   |   Autoimmune Connective Tissue Diseases
	3.2.2   |   Autoimmune Diseases With Mucosal Manifestations
	3.2.3   |   Other Autoimmune Diseases


	4   |   Discussion
	4.1   |   Autoimmune Connective Tissue Diseases
	4.2   |   Autoimmune Diseases With Mucosal Manifestations
	4.3   |   Other Autoimmune Diseases
	4.4   |   Influences of Oral Manifestations on Dental Rehabilitation
	4.5   |   Limitations

	5   |   Conclusions
	Author Contributions
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	References


