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Abstract -- Introduction: Ehlers–Danlos syndromes (EDS) are a group of rare inherited connective tissue disorders
that affect the synthesis and structure of collagen in a ubiquitous manner. The clinical presentation can vary
according to the associated genetic mutation. The 2017 international classification of EDS describes 13 types of
EDS. Observation: The first part of this paper describes the surgical-orthodontic treatment for two sisters affected
by a common and familial form of EDS, with a follow-up period of 8 years. The main symptoms were agenesis,
impacted teeth, and delayed eruptions. Discussion: The second part proposes a review of oro-dental
manifestations and discusses therapeutic approaches for patients with EDS. Conclusion: EDS can affect the oro-
dental region with numerous consequences. Recognition of clinical symptoms and radiological signs is essential to
provide appropriate dental care. Moreover, complete clinical and radiological assessment can allow early diagnosis
of EDS.
involvement [4]. A more recent classification proposed by
Introduction

Ehlers–Danlos syndromes (EDS) include many genetic
diseases with variable types of transmission, of penetrances
and expressions that are characterized by an alteration of
collagen, resulting in tissue damage and multiple visceral
dysfunctions. Epidemiologically, the estimated incidence of
EDS is between 1 per 5000 and 1 per 1,000,000 of births; this
frequency varies according to the type of EDS and probably
remains underdiagnosed [1,2].

The first clinical case of an EDS in the literature is attributed
to the Danish dermatologist Edvard Ehlers in 1901. Seven years
later, Henri-Alexandre Danlos, a French dermatologist, de-
scribed the elasticity and skin fragility frequently associated
with this pathology. In 1936, the name “Ehlers–Danlos
syndrome” was proposed by the British dermatologist Frederick
Parkes Weber [3].

The Villefranche clinical classification defined in 1997
six types of EDS characterized by predominant visceral
is.hc@gmail.com

istributed under the terms of the Creative Commons A
restricted use, distribution, and reproduction in any
“the Ehlers–Danlos Society” in New York in 2017 and produced
by an international consortium of experts defined 13 types of
EDS corresponding to genetic mutations and therefore to
specific clinico-molecular forms [2]. This new nomenclature
widens the spectrum of genetic alterations associated with EDS
and allows a better understanding of the molecular physiopa-
thology of the different forms of EDS.

The diagnostic orientation is based on the presence of
major and minor clinical criteria. [2,4]. Identifying the
associated genetic mutation, the clinical phenotype and its
mode of intra-familial transmission can help to improve the
diagnostic accuracy (Tabs. I and II). Knowledge of the
physiopathological features of EDS is necessary for the oral
management of patients. Furthermore, the oral manifes-
tations of EDS may constitute a clinical sign and allow for the
early diagnosis and management of this condition and
therefore can improve the prognosis in these patients. The
oral management of two sisters with EDS within a familial
context illustrates the clinical features and difficulties
encountered.
ttribution License (https://creativecommons.org/licenses/by/4.0), which permits
medium, provided the original work is properly cited.
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Table I. The Villefranche classification of EDS (Beighton et al., 1997 [4]). Most common types of EDS � COL: collagene; AD:
autosomal dominant; AR: autosomal recessive; OMIM: Online Mendelian Inherance in Man.

Type of EDS Major clinical signs Genetic mutation Heredity Frequency OMIM

Classical forms
(ex type I and II)

Hyperextensibility of the skin
Atrophic scars
Joint hypermobility

Mutation of COL5A1
or COL5A2

AD 1–9 per 100,000 130000/130010

Hypermobile
(ex type III)

Variable hyperextensibility of the skin
Generalized hypermobility of the joints
Chronic arthritis

Unknown pathogenic
mechanism

AD 1–5 per 10,000 130020

Vascular (ex type IV) Thin and translucent skin
Fragility or rupturing of the arteries,
intestines or uterus
Characteristic aspect of the face

Mutation of COL3AI AD 1–9 per 100,000 130050

Kyphoscoliotic
(ex type VIIA and VIIB)

Loose joints
Severe muscle hypotonia at birth
Scoliosis at birth
Fragility of the sclera
Rupturing of the eyeball

Lysyl hydroxylase
deficiency

AR Unknown 225400

Arthrochalasia Severe joint hypermobility with
frequent subluxation
CDH � Congenital dislocation
of the hip

Depletion of the exon
6 genes COL1A1
or COL1A2

AD <1 per 1,000,000 130060
617821

Cardiovascular Severe cardiovascular dysfunction
Hyperlaxity of the skin
Joint hypermobility

Mutation of COL1A2 AR <1 per 1,000,000 225320

Classic-like forms
(type 1 and 2)

Hyperlaxity of the skin
Joint hypermobility
Cutaneous hemorrhagic
manifestations

TNXB mutation AR <1 per 1,000,000 606408/618000

Fragile corneal syndrome
(ex type VIB)

Corneal fragility
Early keratoconus or keratoglobe
Bluish Sclera

Mutation of ZNF469
or PRDM5

AR <1 per 1,000,000 229200/614170

Musculoskeletal Congenital malpositions
Craniofacial anomalies
Skin abnormalities (hyperlaxity,
fragility, spontaneous bruising)

Mutation of CHST14
or DSE

AR <1 per 1,000,000 601776/615539

Myopathic Congenital hypotonia
Proximal articular malpositions
Distal articular hyperlaxity

Mutation of COL12A1 AD / AR <1 per 1,000,000 –

Periodontal
(ex type VIII)

Aggressive Periodontitis
Lack of attached gums
Pre-tibial functions
Family history, first degree

Mutation of C1R AD Unknown 130080/617174

Spondylodysplastic Delays in growth
Hypotonia
Joint malpositions

Mutation of B4GALT7
or B2GALT6 or SLC39A13

AR <1 per 1,000,000 –
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Observations

Two sisters (patients A and B) who were initially suspected
with EDS were followed up for 8 years in the Oral Surgery unit at
the Strasbourg University Hospitals. Their initial checkup will
be referred to from this point on as T0 (Fig. 1).

Familial medico-surgical history

The main familial history of these patients consisted in
multiple hemorrhagic events in the maternal line: repeated
bleeding in the mother, frequent gingivorrhagia in the maternal
grandmother, death by hemopneumomediastinum following
gastroscopy in the maternal great-grandmother. A maternal
2

uncle had a marfanoid appearance associated with generalized
joint hyperlaxity. The paternal line was free of symptoms. All
the above elements indicated a disease with autosomal
dominant intra-familial transmission on the maternal lineage.

The mother of the two patients presented with an agenesis
of tooth 35 and reported multiple root dilacerations observed
after dental extractions. Recurring and former joint dysfunc-
tions were noted in the latter.

Both patients and their mother were diagnosed with EDS
within 1 year after the start of their follow-up by a national
reference center for EDS. It was based on family history and the
clinical signs described below. However, the genetic mutations
of the two patients were not identified, making it impossible to
identify the molecular subtype of EDS.



Table II. The 2017 international classification of EDS (Malfait et al., 2017 [2]). AD: autosomal dominant; AR: autosomal
recessive.

Dysfunction/Type of EDS Major clinical manifestations Genetic mutation Heredity Frequency OMIM

A - Collagen structure defect

Classic type Hyperextensibility of the skin
Atrophic scars
Joint hypermobility

COL5A1/2 AD 1–9 per 100,000 130000
130010

Vascular type Thin and translucent skin
Fragility or rupturing of the
arteries, intestines or uterus
Characteristic aspect of the face

COL3A1 AD 1–9 per 100,000 130050

Cardiovascular type Severe cardiovascular dysfunction
Hyperlaxity of the skin
Joint hypermobility

COL1A2 AR <1 per 1,000,000 225320

Arthoclastic type Severe joint hypermobility
with frequent subluxations
Congenital bilateral hip dislocation

COL1A1/2 AD <1 per 1,000,000 130060

Dermatosparaxis Extreme skin fragility
Hyperlaxity of the skin
Bruising of the skin

ADAMTS2 AR <1 per 1,000,000 225410

B - Failure of folding and crosslinking of collagen

Kyphoscoliotic type Loose joints
Congenital severe muscular hypotonia
Congenital scoliosis
Fragility of the sclera
Rupturing of the eyeball

PLOD1
FKBP14

AR Unknown 225400

C - Fault in the structure and function of the myomatrix

Pseudo-classical types Hyperlaxity of the skin
Joint hypermobility
Cutaneous hemorrhagic
manifestations

TNXB AR <1 per 1,000,000 606408

Myopathic type Congenital hypotonia
Proximal articular malpositions
Distal articular hyperlaxity

COL12A1 AR/AD <1 per 1,000,000 616471

D - Glycoaminoglycan biosynthesis deficiency

Musculocontractural type Congenital malpositions
Craniofacial anomalies
Skin abnormalities (hyperlaxity,
fragility, spontaneous bruising)

CHST14/DSE AR <1/1,000,000 601776/615539

Spondylodysplastic type Delays in growth
Hypotonia
Joint malpositions

B4GALT7
B2GALT6
SLC39A13

AR <1/1,000,000 130070/615349

E - Faults in the complement path

Periodontal type Aggressive Periodontitis
Lack of attached gums
Pre-tibial functions
Family history, first degree

C1R AD Unknown 130080
617174
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Table II. (continued).

Dysfunction/Type of EDS Major clinical manifestations Genetic mutation Heredity Frequency OMIM

F - Intracellular process defects

Spondylocheirodysplastic type Delays in growth
Hypotonia
Joint malpositions

SLC39A13
B4GALT7
B2GALT6

AR <1/1,000,000 612350

Fragile cornea syndrome Corneal fragility
Early keratoconus or keratoglobus
Bluish Sclera

ZNF469
PRDM5

AR <1/1,000,000 229200
614170

G - Unresolved EDS Forms
Hypermobile type Hyperextensibility of the skin

Generalized joint hypermobility
Chronic arthritis

Unknown AD 1–5/10,000 130020

Fig. 1. Timeline and follow-up of patients A and B.
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Patients’ medical history

Patient A was 16 years old at the beginning of the follow-up
(defined as T0). The main medical history was repeated
predominantly distal joint dysfunctions; multiple bleeding
manifestations: extradural hematoma at 1 year of age following
minor trauma, spontaneous bruising ovarian hemorrhagic
rupture; and various dermatological conditions (recurrent
labial herpes, psoriasis, and alopecia).

Patient B was aged 10 years at T0 and also reportedmultiple
and repeated joint dysfunctions (spontaneous sprains and
dislocations of the shoulders, wrists and knees), recurring
bleeding events (metrorrhagia, gingivorrhagia, and spontane-
ous bruising), diffuse chronic pain, proprioception disorders,
4

epiphyseal detachment, myopia with astigmatism, acute
intestinal invagination at 15 months of age, repeated
mesenteric adenolymphitis, and penicillin allergy.
Oral management of patient A

At the beginning of the follow-up, the clinical examination
and the initial radiological assessment showed agenesis of
the two first maxillary premolars and of the right second
mandibular premolar, a delay in the eruption of the left second
mandibular premolar, and an odontogenic dentigerous cyst
associated to the germ of the left lower wisdom tooth (38).
Additionally, temporary teeth 75 and 85 persisted on the arch
and the presence of the four germs of the wisdom teeth was
noticed (Fig. 2A).

Management began with the extraction of tooth 38 and the
surgical removal of the associated dentigerous cyst. The germ
of tooth 48 was extracted subsequently.

For tooth 35, an initial therapeutic abstention with
clinical and radiological monitoring was indicated because
of a physiological root resorption of tooth 75, the
asymptomatic nature of this inclusion, the absence of any
anatomical obstacles, and the proximity of the eruption
path. These characteristics indicated a positive evolution of
the germ.

Three and a half years later, tooth 85 developed a periapical
lesion of endodontic origin despite satisfactory conservative
treatment, thereby indicating its extraction (Fig. 2B). For the
agenesis of tooth 45, a cone beam computed tomography (CBCT)
performed 6 months after the extraction of tooth 85 showed a
good post-extraction bone healing. Implant prosthetic rehabili-
tation was offered to the patient with a favorable risk-benefit
ratio despite the absence of extensive data about osseointegra-
tion in the context of EDS. Accordingly, a 3.8� 8mm XiveS*
implant (Dentsply-Sirona, Manheim, Germany) was placed at
T0 + 4 years with no postoperative complications. Radiological
and clinical examinations confirmed the appropriate



Fig. 2. Patient A; 8 years after radiological follow-up. (A) Initial panoramic X-ray. Agenesis of the upper first premolars and second lower
right premolar, delayed eruption of tooth 35, remaining teeth 75 and 85, unerupted 4 wisdom teeth, and follicular cyst involving tooth 38.
(B) Panoramic X-ray after 48 months of follow-up. Tooth 85 presented a periapical lesion. This chronic infection required tooth extraction.
(C) Panoramic X-ray after 57 months of follow-up. Two months post-implantation (XiveS*, 3,8*8mm, Dentsply-Sirona, Manheim, Germany) for
replacement of tooth 45. (D) Panoramic X-ray after 70 months of follow-up (1.5 years after implantation). Peri-implant bone level stability and
successful osteointegration. (E) Panoramic X-ray after 87 months of follow-up (29 months after implantation). Peri-implant bone level
stability and successful osteointegration. Tooth 35 was erupting in good position. (F) Retroalveolar X-ray after 95 months of follow-up for
implant 45 (3 years post-implantation). Peri-implant bone level stability under the level of the first thread.
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osseointegrationof this implant, therebyallowing theplacement
of anabutment anda ceramic-metallic crown4months thereafter
(Fig. 2C). Radiological monitoring showed bone-level stability at
29 months post-implantation (Fig. 2E). At T0 + 6 years, acute
pulpitis encouraged the decision to perform emergency extrac-
tion of tooth 75 (Fig. 2D). Following the extraction of tooth 75
and after a thinking period the patient wanted to resume
orthodontic treatment with the use of removable appliance in
order to obtain orthodontic movement of tooth 35 onto the arch
(Fig. 2E).
At T0 + 8 years, the last clinical control was satisfactory,
with a slow evolution tooth 35. The implant of tooth 45 was
asymptomatic at 3 years after implantation at the crestal bone
level located 1mm below the implant–abutment junction
(Fig. 2F).
Oral management of patient B

Patient B, who was 6 years younger, was followed up 2 years
after her sister (T0 + 25 months) and was 12 years old at this
5



Fig. 3. Patient B; 4 years after radiological follow-up. (A) First panoramic X-ray (T0 + 25 months). The start of orthodontic treatment with
delayed eruption of teeth 35, 45, and 37 tilted on the mesial side. Four wisdom teeth were unerupted. (B) Panoramic X-ray after 6 months of
follow-up (T0 + 31 months). Tooth 37 was extracted. (C) Panoramic X-ray after 2 years of follow-up (T0 + 49 months). Tooth 45 was in a normal
position, and tooth 35 was still unerupted. (D) Panoramic X-ray after approximately 3.5 years of follow-up (T0 + 69 months). Tooth 35 was in a
normal position, and tooth 38 was surgically exposed for orthodontic procedures. Teeth 45 and 35 show a radicular hook apical region.
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time. She presented neither agenesis, nor intraosseous
maxillary or mandibular lesions. The germs of the four wisdom
teeth were present, but tooth 37 was impacted with
malposition and mesioversion (Fig. 3A).

A delay in the eruption of teeth 35 and 45 was noted, and
tooth 37 did not make its eruption in orthoposition.
Orthodontic treatment with fixed appliances (brackets) was
performed for teeth 46 and 36 to make space for teeth 45 and
35. The decision to extract tooth 37 was made to promote the
eruption of tooth 38 in its place (Fig. 3B).

At 4 years of follow-up, tooth 45 was placed on the arch but
tooth 35 showed no development (Fig. 3C). CBCT demonstrated
a horizontal and distal inclusion with a root curvature that
would lead to complications for spontaneous eruption linked to
close anatomical relationships between the germ and the
mesial root of tooth 36. In agreement with the patient’s
orthodontist, a follow-up was suggested with the indication of
an orthodontic-surgical procedure option if necessary. After an
additional 18 months of observation, the development was
favorable, with tooth 35 emerging on the arch and persistence
of a marked root curvature (Fig. 3D).

Regarding the mandibular wisdom teeth, the germ of tooth
48, which was initially radiologically monitored in the absence
of any complications, was extracted after 4 years of follow-up
owing to right posterior mandibular crowding (Fig. 3D). The
surgical clearance of tooth 38 for orthodontic traction was
performed at the same time and was covered by clindamycin
antibioprophylaxis with a posology of 1200mg daily for 7 days
starting the day before the procedure. Local analgesia of the
germ of tooth 48 was performed using a solution of articaine
6

4%+ adrenaline 1/2,00,000 by slow injection; however, the
appropriate anesthetic clinical conditions for the procedure
were not fully obtained. Anesthesia had to be readministered
several times, the patient having already experienced similar
anesthetic difficulties during a previous oral intervention. The
operative course was unusual and marked by the occurrence of
severe toxidermy related to infectious mononucleosis and most
likely induced by antibiotic treatment. This viral infection
required a short stay in a dermatology department. The
development was favorable after a symptomatic treatment with
topical corticosteroids. Significant postoperative pain was
experienced at the operative site of tooth 48, which was
associated with a dry socket.

At 6 years after the beginning of the treatment, the
orthodontic treatment is in consolidation phase, and all the
teeth are placed suitably on the arch (control radiography was
not performed).

Discussion
Diagnosis of EDS

Advances in research have identified many genetic
mutations associated with EDS, which culminated in a new
clinico-molecular classification in 2017 correlating genotype
and phenotype. Nevertheless, the Villefranche clinical classifi-
cation remains relevant and is still commonly used by clinicians
[4]. Considering the global personal and family history of our
two patients, they were affected by a common form of
predominantly vascular EDS. EDS are mainly characterized by
an alteration of collagen and therefore affect the body
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ubiquitously. It is a group of complex diseases that is further
complicated by the multiplicity of existing forms and a broad
spectrum of manifestations that can be associated with them
(Tabs. I and II). Regarding patient treatment, a diagnosis of
EDS was confirmed by a national reference center, but the exact
subtype was not known because of the lack of an available
molecular diagnosis. Indeed, the genetic heterogeneity of EDS
can make it difficult to establish a molecular diagnosis by
conventional direct sequencing of genes encoding the various
isoforms of collagen. Therefore, next-generation sequencing
could be recommended for these patients allowing a parallel
analysis of many genes. One of the tools at our disposal is the
Genodent DNA chip, which integrates several hundred genes
involved in the molecular etiology of dental anomalies,
including structural abnormalities and connective tissue
abnormalities, and in particular COL1A1 and COL17A1 [5]. In
the event of a negative DNA chip result, an exome analysis
could be performed, consisting of a genome-wide exploration
of all the coding sequences of the genome. This type of
molecular analysis is more complex but can significantly
increase the probability of identifying a pathogenic polymor-
phism. In the case of a negative exome analysis result, a study
of non-coding and regulatory gene sequences can be conducted
[5].

Patient care must be comprehensive and multidisciplinary
to be effective by integrating all systemic and psycho-social
aspects associated with EDS, including oral manifestations [6].

Oral characteristics described in the framework
of Ehlers–Danlos syndromes
Periodontium

Patients with EDS are considered to present a high risk of
periodontal disease [7]. This susceptibility of the periodontium
is directly linked to the collagen abnormalities present in the
supporting tissues of the tooth. The diffusion of nutrients and
the activity of the immune cells are deficient, which explains
the increased sensitivity to bacteria, altered tissue metabolism
and a reduced potential for tissue healing. This higher risk of
periodontal disease would be, however, only associated with
periodontal EDS [8].

In a recent case-control study, Honoré et al. studied the
most common oral characteristics found in a cohort of
26 patients with hypermobile-type EDS. Regarding the
periodontal parameters, the authors found the plaque index
to be significantly higher compared with the control group
(mean, 0.396 vs. 0.059, p < 0.001). They also determined a
greater attachment loss in the upper left and lower right
upper molars and concluded that hypermobile-type EDS is
associated with a potential predisposition to periodontal
disease [9].

Soft tissues

The absence of the upper labial and/or lingual frenulum is
frequently found in vascular, hypermobile, and classical EDS
[10]. The Gorlin sign (ability to touch one’s nose with the tip of
the tongue) is also more common than in the general
population (50% vs. 15%) [11]. However, these clinical signs,
although evocative, are not pathognomonic of this syndrome,
and prospective studies would be necessary to determine their
possible intrinsic diagnostic value [9,12]. The presence of
palatal petechial lesions is frequently observed in the context
of EDS and other collagen pathologies [13].

Dental phenotype

The presence of dental agenesis and microdontia is
frequent [14,15]. From a morphological point of view, the
teeth frequently present root anomalies (dilaceration and
fusion) and dysmorphic crown features (presence of promi-
nent cusps in the premolars and molars) that can make
orthodontic treatment more complex [14,15]. Some authors
also report a lower coronary height in the central maxillary
and mandibular incisors in patients with hypermobile EDS.
This observation could be a consequence of the structural
abnormalities of the connective tissue characteristic of this
pathology or reflect greater attrition or associated dentine
dysplasia [9]. Structural anomalies are also common. There is
an increased frequency of coronary pulp calcifications,
vascular pulp lesion, and aberrant dentine tubules. These
root canal abnormalities can constitute obstacles and lead to
per-operative complications during eventual endodontic
treatment [15,16]. Patients affected by EDS present also a
high individual caries risk and susceptibility to fractures due
to specific structural enamel fragility associated with coronary
morphological abnormalities [16,17].
Temporomandibular joints (TMJ)

Patients with EDS are frequently affected by generalized
ligament hyperlaxity that does not spare the oro-facial sphere.
Therefore, these patients have a significant risk of dislocations
and subluxations of the temporomandibular joints and often
have symptoms corresponding to cranio-mandibular dysfunc-
tion (joint locking, clicking, cracking, and localized or referred
pain) [15]. These dysfunctions are more common and more
complex in patients with hypermobile-type EDS [6,18].
Salivary function

Previous studies reported an increased prevalence of
xerostomia and/or dry mouth sensation in patients with
hypermobile-type EDS joint hypermobility. This observation
may reflect the frequent multifactorial dysfunction frequently
associated with EDS and indirectly increase the risk of caries
[9,19].
Other observations

Sakar et al. reported two familial cases of gigantiform
cementum associated with type VIII EDS. Because of the rarity
of this type of lesion and the low prevalence of EDS, a possible
common genetic etiology was considered [20].
7
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Oral management of patients with EDS
General principles

The risk-benefit ratio of any procedure in patients with EDS
should be particularly considered because of the increased risk
of general complications (hemorrhagic, cutaneous, and joint)
and oro-dental (endodontic and periodontal) complications
and should ideally be discussed within a multidisciplinary
consultation meeting. Informing patients about this risk is also
important [8,16,21].

Irrespective of the procedure considered (conservative care
or orthodontics or oral surgery), the patient’s treatment must
be optimal with suitable support, the waiting times and the
duration of the sessions must be reduced to avoid the
occurrence of cutaneous (ecchymoses or ischemia) and joint
complications (dislocations and sprains) [14,16].

The main challenge in oral cares of patients with EDS is the
preservation of a functional dentition as long as possible and
prevention of any infectious pathology, which can be
addressed by regular specialized follow-ups and implementa-
tion of adapted. Early preventive and conservative care and
motivation for oral hygiene to prevent complex or potentially
iatrogenic fixed or adjunctive prosthetic rehabilitation are
also essential and integrated in the treatment plan
[13,16,22].

Orthodontic care

Pre-therapeutic clinical and radiological analysis aims to
diagnose any sign of endodontic or periodontal pathology
associated with increased risk during treatment (root
dilacerations, gingival recessions, and carious lesions). The
orthodontic devices used must be simplified as much as
possible in order to reduce the periodontal risk. Any element
with potential for soft tissue trauma, e.g., hook and bracket,
must be protected by a composite cap [23]. The tensile forces
used are of low intensity to reduce the risk of subluxation or
desmodontal microhemorrhage inherent in the weak periodon-
tal ligaments in these patients [14,23]. Motivation for oral
hygiene and regular periodontal follow-up are essential at each
stage of treatment and should be continued. Clinical and
radiological monitoring should be regularly performed to
promptly detect any iatrogenic complications such as external
apical root resorption and/or aggressive periodontolysis.
Patients with subtypes IV (vascular) and VIII (periodontal)
seem particularly vulnerable [24,25,26]. Following treatment,
an orthodontic retainer is placed and will be maintained for a
prolonged period of time because of the high risk of relapse
[23,27].
Surgical management

Regarding the risk of infectious endocarditis associated
with oral surgical procedures, patients with EDS are not
considered to be at high risk and therefore would not benefit
from preoperative antibiotic prophylaxis in a systematic
manner [28].
8

Patients with EDS are considered at high risk of bleeding.
The preparation of a preoperative hemostasis assessment is
recommended. In vascular-type EDS, preoperative prescription
of tranexamic acid or desmopressin should be considered to
reduce the risk of peri- or postoperative bleeding events.
Depending on the procedure considered, a pre-transfusion
assessment may also be prescribed. Postoperative monitoring
for 24 h and the proximity of a suitable emergency reception
facility is recommended [21].

The fragility of the soft tissues and the risk of delayed
mucosal healing require the most atraumatic surgical proce-
dure, and closure without tension by a nonabsorbable suture
thread can be left in place for a long time.

To reduce the risk of TMJ pain and/or dislocation, the range
of mouth opening, forces exerted during tooth extractions, and
the duration of the sessions should be limited [11,14].

Regarding dental extractions, postoperative complications
are more frequent in patients with hypermobile-type EDS than
in unaffected individuals. Reported complications include
delayed mucosal healing, postoperative hemorrhagic events,
and prolonged high-intensity pain [9].

Scientific data on implant procedures and osseointegration
in patients with EDS are limited. Jensen et al. (2012) reported a
series of 12 cases that were followed between 2 and 12 years
after implant placement and found no implant loss, low crestal
bone loss and a high level of patient satisfaction [29]. Rinner
et al. (2018) reported a series of three familial cases of
periodontal-type EDS with implant failures secondary to severe
peri-implantitis despite appropriate periodontal management.
The bone loss was amplified by the procedure, leading to the
conclusion that there is a strong mechanical influence on
the implant prognosis in these three patients [22]. Therefore,
the biological mechanisms of osseointegration seem to be
preserved without major and specific complications in the
context of the EDS; however, clinical studies involving larger
cohorts of patients are needed. The main problem consists in
the maintenance and long-term prognosis of implants in these
patients at high risk of periodontal disease. Furthermore, peri-
implant soft tissue management must be given special
attention from the first surgery because of the difficulty of
secondary management by periodontal plastic surgery (con-
nective tissue graft or local flap).

For anesthesia, there is no pharmacodynamic or pharma-
cokinetic contraindication in patients with EDS [21].
However, a study reported reduced efficacy of topical and
para-apical anesthesia exclusively in hypermobile-type EDS,
but did not determine any specific pathophysiological
mechanism that may explain this observation [30]. To reduce
this risk of failure, it is recommended to use an anesthetic
solution containing adrenaline, which should be slowly
injected at room temperature [15]. A neuro-sedative
premedication and staggered care over several sessions would
also be effective [9].

The anesthesia by an inferior alveolar nerve block is not
recommended in vascular-type EDS because of the high risk
of hemorrhagic stroke by vessel rupture [21]. In other types
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of EDS, the risk-benefit ratio of a loco-regional block should
be evaluated for every patient. The use of ultrasound
guidance may reduce the risk of hemorrhagic complications
[21].

Management under general anesthesia can lead to other
potentially serious iatrogenic complications (spontaneous
peri-intubation visceral hemorrhagic rupture, postural cuta-
neous or articular injuries, and cardiac rhythm disorders, such
as postural orthostatic tachycardia syndrome) [21]. The
indication of general anesthesia should therefore be consid-
ered in the context of a prior multidisciplinary consultation
(surgeon, anesthesiologist, and cardiologist) and does not
reduce the risk of occurrence of peri- and postoperative
complications.

Irrespective of the type of anesthesia or surgery considered,
the prevention of nausea and vomiting by prescribing anti-
emetics postoperatively is indicated to prevent the high risk of
esophageal rupture which is potentially lethal in patients with
EDS [21].

Pain treatment

Patients with EDS often suffer from various types of severe
pain (articular, muscular, digestive, etc.), it is therefore
necessary to adopt a reasonable attitude regarding the peri-
procedural analgesic prescriptions. In a recent publication, the
French Ehlers-Danlos Syndrome Study and Research Group
(GERSED) summarized the various methods of analgesic
management in this particular pathological context.

Common level 1 analgesics may be prescribed without
restriction in case of low-intensity pain.

Regarding level 2 analgesics, the GERSED recommends the
use of tramadol in sustained release form and for short periods
in case of moderate pain. For the management of severe pain, it
is recommended to use nefopam. Level 3 analgesics should be
avoided because of the high risks of addiction. A complemen-
tary nonsteroidal anti-inflammatory prescription may be
prescribed concurrently.

Muscular pain can be effectively treated with baclofen or L-
carnitine. Lidocaine may also be useful in topical form in case
of gum pain or in subcutaneous infiltrations near areas of
musculo-articular dysfunction (cervico-occipital and dorsal
regions frequently affected by dysfunctions of the manducatory
apparatus).

Finally, maxillofacial physiotherapy with a re-educative and
decontracturing aim, cognitive and behavioral therapies, or
sophrology can also complement the previously mentioned
pharmacological measures [6].

Conclusion

The dental management of patients with EDS must
consider specific risks, both oral and general (articular,
cutaneous, and visceral). Multidisciplinary consultation
during implementation of the treatment plan and an
evaluation of the risk-benefit ratios for the various procedures
should be indicated in the context of the EDS. The majority of
these patients can benefit from conservative, orthodontic,
and surgical procedures, subject to certain precautions. The
major challenge for practitioners is preservation of the oral
status of patients who are considered at high risk of
periodontal and endodontic diseases for as long as possible.
Therapeutic education, motivation to maintain a high level of
oral hygiene, and careful and regular specialized follow-up are
therefore imperative. These measures would enable the
prevention and prompt detection of the occurrence of oral
complications to reduce the functional, esthetic, and
psychological impact in these patients, who are frequently
poly-pathological. Specialists in oral heathcare can also help
with the early detection of EDS, a pathological entity that is
frequently a source of diagnostic errors, by detecting certain
anatomical and structural dental and mucosal features
associated with them.
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