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SYSTEMATIC REVIEW

The dental needs of children 
with Epidermolysis Bullosa and service delivery: 
a scoping review
Z. Smith1*   , S. Nath2   , M. Javanmard1    and Y. Salamon1    

Abstract 

Background  Epidermolysis Bullosa (EB) is a genetic condition with fragility of the skin and oral mucosal lining 
requiring appropriate care and management by dental health professionals. The objective of this scoping review 
was to comprehensively examine the specialised dental needs of children with Epidermolysis Bullosa and map 
evidence towards the type, availability, and accessibility of specialised dental care services within various health care 
systems.

Methods  This scoping review was conducted using the JBI Methodology framework for scoping reviews. Five data-
bases were used to source relevant literature: MEDLINE, Embase, Dentistry & Oral Sciences Source, Scopus, and Web 
of Science during the period 1963–2022.

Results  Thirty three published case reports were identified reporting on 45 participants encompassing the dental 
care and management of children diagnosed with EB aged between 0–12 years of age from an Australian and inter-
national health care context. The findings reveal the need for greater awareness amongst health professionals 
in the management and specialised dental care needs of children and the need for further research, and care path-
ways for children with EB.

Conclusion  There is a dearth of evidence which examines the dental needs of children, in particular referral path-
ways and timely access to dental health services and professionals. Dentists play an important role in monitoring 
and providing individualised and specialised oral care and treatment to the child with EB. It is vital that dentists as well 
as the wider multidisciplinary team have knowledge and understanding of the EB condition in meeting the special-
ised needs and management of these children.

Keywords  Epidermolysis bullosa, Dentistry, Paediatric, Specialist dental service, Health services

Introduction
Epidermolysis Bullosa (EB) is a rare inherited disease 
affecting the skin and mucosal membranes in response 
to minor trauma. The condition has thirty reported sub 
types across four main classifications of the disease based 
on the blister formations noted as: EB Simplex (EBS), 
Junctional EB (JEB), Dystrophic EB (DEB) and Kindler 
EB (KEB) [1]. The type of EB can range from mild to 
severe in nature impacting an estimated 500,000 people 
globally [1]. The condition is incurable and affects people 
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from birth with chronic fragility of the skin, blistering, 
ulcerations, and trauma to the skin and mucosal mem-
branes from minor injury, trauma, rubbing, friction, and 
heat [2, 3]. Babies born with this condition are commonly 
referred to as ‘butterfly children’ due to the thin, fragile, 
and translucent nature of their skin similar to that of a 
delicate butterfly’s wings [1]. Children with EB have been 
reported to experience traumatic stress reactions from 
not only their medical treatments but interactions with 
health professionals providing painful treatments [4, 5]. 
Similarly, continued daily EB treatments and manage-
ment of their condition has also reported to impact and 
cause strain on the individuals, their family and those 
providing care [4–6].

Dependent on the type of EB, the eyes, nails, and hair 
can also be affected in addition to the mouth, gums, 
throat and esophagus, stomach, and bladder [1]. For chil-
dren, blistering and trauma to the oral mucosa can impact 
their ability to eat and maintain healthy weight, nutrition, 
growth, and wound healing [7]. Of the four types of EB all 
patients experienced some degree of mouth ulceration. 
EBS is identified as having milder oral cavity ulceration 
[1]. However, JEB, DEB and KEB have additional health 
issues of tooth enamel decay, tooth decay, overcrowding 
or misalignment of teeth, and oesophageal blistering [1]. 
The sub type KEB also has additional oral cavity compli-
cations of gingivitis, tooth decay, loss of teeth and gin-
gival enlargement (growth of the gum around the teeth) 
[8]. For the EB child general oral health care is complex 
with a focus on preventative care, the management of 
oral hygiene, dental caries, and necessary tooth extrac-
tions [5, 9]. Similarly, dental sensitivity, pain and oral 
care in general are areas often overlooked for children 
with this condition. Several authors report children as 
reluctant to conduct daily cleaning, thereby being non-
compliant with ongoing recommended treatment/care 
when visiting dentists thereby increasing the incidence of 
ongoing dental treatment issues such as infection, teeth 
cavities and inflammation of the gums and overall poor 
oral health [10–12]. For children with EB regular in the 
chair dental treatment can be painful and traumatic with 
further trauma and complications experienced to the oral 
mucosa, with many children refusing treatment based on 
fear, pain, and previous negative dental experiences [13].

Children with EB may undergo numerous invasive 
procedures with their condition further compromised 
in the regular dental environment due to non-compli-
ance, pain, trauma, and further complications to the oral 
mucosa. Dental care for EB children is often required to 
be undertaken in the operating room setting under gen-
eral anaesthetic where specialised care and management 
can be fulfilled in a safe and controlled environment. Lit-
tle is currently understood of the current arrangement 

of dental services, accessibility, and the availability of 
healthcare services for EB children.

Current guidelines on dental care for EB patients 
focus on prevention and management with a shared 
care approach with the multidisciplinary team providing 
care [8]. Referrals to specialist dental services are often 
required for the management of painful extractions or 
dental treatments which are unable to be performed in 
a regular dental clinic. For many children, dental treat-
ment is best undertaken within the perioperative setting 
with experienced anaesthetic staff familiar with the EB 
condition as anaesthetic management can be hazardous 
with issues such as difficultly establishing an airway dur-
ing intubation and trauma to the airway [14–16]. Many 
children with EB have had successful surgical procedures 
conducted under a general anaesthetic, with new tech-
niques to manage the airway successfully intraoperatively 
in a controlled environment to improve their long-term 
oral EB rehabilitation to delimit exacerbating further 
oral, skin trauma and integrity during the perioperative 
period [17–20].

Globally, there is extensive literature of challenging and 
complex dental EB cases and the necessity for individu-
alised dental care and management across the lifespan 
[20–24]. It is imperative that health services and schemes 
are available to assist patients with ongoing care require-
ments across the lifespan. In the Australian context, there 
is support by the National Disability Insurance Scheme 
(NDIS) for children and adults with significant physical 
impairment for the severe types of EB whilst those with 
milder forms of EB are unsupported in meeting their 
specific care requirements [25]. Therefore, there is a 
need for greater attention on the dental needs and care 
requirement for the EB child in line with their develop-
mental oral health needs. Dental guidelines in managing 
EB patients have emphasised the need for early access to 
dental services with regular prevention and monitoring 
by a local dentist [8, 26]. In effect, the local dentist is a 
primary conduit for a shared care approach and refer-
ral to specialised dentistry services should sedation or 
general anesthesia be required to aid in the child’s ongo-
ing management and improve the quality of oral health 
outcomes across the lifespan [21]. Access to regular 
and specialised dental services may not always be read-
ily available. This may impact how children and families 
who may require individualised preventative care, access 
treatment and care to manage their condition and their 
long-term oral health. Improving dental care and ser-
vices for children with EB is an area often overlooked 
and in need of highlighting for the whole multidiscipli-
nary health team. As treatment is often required early 
it is important for all health professionals to have an 
awareness of EB and the potential impact on the child’s 
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developmental phases, nutrition, healthy weight, growth, 
wound healing, speech, and oral health. The purpose of 
this scoping review is to provide insight into the best evi-
dence base of specialised dental care and management 
for children with EB during their pivotal developmental 
ages between 0–12 years and map evidence towards the 
type, availability, and accessibility of specialised dental 
care services within various health care systems from the 
extant literature.

Scoping review questions
The following questions guided the scoping review:

1.	 What are the specialised dental needs of children 
with EB?

2.	 What is the availability and accessibility of specialised 
dental care services currently available for children 
impacted with EB?

Methods
Given the rare nature of EB and the dearth of literature 
specifically exploring the dental care of children it was 
decided that a scoping review was the best approach 
and suitable in nature to address the research topic and 
questions from an international perspective. To guide 
the review process, the scoping review was conducted 
in accordance with the JBI methodology framework for 
scoping reviews and reported using the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-ScR) [27–30] 
to broadly explore and map current evidence from the 
extant literature.

Inclusion criteria
Participants
In line with the review questions, we included children 
0–12 years of age, both male and female, of any ethnicity 
diagnosed with any type and form of EB (e.g., EB Simplex 
(EBS), Junctional EB (JEB), Dystrophic EB (DEB) and Kin-
dler EB (KEB).

Concept
Included were studies which examined EB dental treat-
ments for paediatric patients requiring specialised den-
tal care, treatment, or specialised services from various 
health care settings (e.g., dental clinic, hospital setting, 
hospital clinic, operating room) inclusive of care provided 
by the multidisciplinary health care professionals (e.g., 
dentists, dental nurse, dental surgeons & anesthetists).

Context
Studies from any geographical location, setting which 
reported on children 0–12 years of age with EB requiring 

specialised dental care or treatment or services were con-
sidered for inclusion within this review. Studies which 
addressed aspects of ‘dental services’, ‘referral processes’ 
and ‘management of the paediatric EB patient’ were 
included within this review.

Types of sources
This review considered all forms of primary studies; 
experimental and quasi-experimental study designs 
including randomized controlled trials, non-randomized 
controlled trials, before and after studies, interrupted 
time-series studies, qualitative studies, and text and opin-
ion papers published in English language.

Exclusion criteria
The following exclusion criteria were applied during the 
abstract, title and full-text review stages:

▪ Ineligible phenomena of interest or health condi-
tion
▪ Conference posters
▪ Ineligible age population e.g. studies focused on 
children more than 12 years.
▪ Studies published in another language without an 
English translation were excluded due to lack of time 
and cost of translation.

Search strategy
The search strategy aimed to locate both published 
and unpublished primary studies. An initial search of 
MEDLINE, Embase, Dentistry & Oral Sciences Source 
(DOSS), Scopus, Web of Science was undertaken with 
a librarian to identify the relevant text words, and index 
terms to identify and source relevant articles on the topic 
during October 2022. The keyword search terms used 
for MEDLINE were: Exp epidermolysis bullosa OR epi-
dermolysis bullosa.ti,ab OR EB.ti,ab OR bullous epider-
molysis.ti,ab OR epidermoid bullosa.ti,ab Dental care.
sh OR dental care for children.sh OR oral health.sh OR 
exp Surgery, Oral OR exp Oral Surgical Procedures OR 
exp Dentistry, Operative OR dentistry.sh OR exp "Oral 
and Maxillofacial Surgeons" OR exp tooth extraction 
OR exp dental clinics OR oral hygiene.sh OR dental*.
ti,ab OR ((teeth OR tooth OR dental) adj2 (extraction* 
OR excision OR removal)).ti,ab OR oral health.ti,ab OR 
dental surg*.ti,ab OR dentist*.ti,ab OR teeth.ti,ab OR 
tooth.ti,ab OR oral maxillofacial.ti,ab OR ((hospital out-
patient OR program*) adj3 (dental* OR oral OR dentist* 
OR teeth OR tooth OR extraction*)).ti,ab Exp child OR 
exp infant OR child*.ti,ab OR preschool*.ti,ab OR pedi-
atric.ti,ab OR paediatric.ti,ab OR minor*.ti,ab OR infant*.
ti,ab OR toddler*.ti,ab Exp Australia OR Australia*.
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ti,ab. These search terms and strings were further used 
to develop a full search strategy, including all identified 
keywords and index terms, to ensure they were applied, 
and adapted accordingly for each included database and 
information source. The databases searched included 
JBI Evidence Synthesis, Cochrane Database of System-
atic Reviews, MEDLINE, Embase, Dentistry & Oral Sci-
ences Source (DOSS), Scopus, Web of Science. Sources 
of unpublished studies/gray literature were also searched 
including  Google Scholar and Open Grey. Studies pub-
lished in any language were included if also available in 
English. Studies were not limited by a specific date range 
apart from the inclusion of all published papers up until 
September 2022.

Study selection
Following the search, all identified citations were collated 
and uploaded into  Endnote 20 (Clarivate Analytics, PA, 
USA) [31], with duplicates removed prior to import into 
the JBI System for the Unified Management, Assessment 
and Review of Information (JBI SUMARI) (JBI, Adelaide, 
Australia) [32]. Following a pilot test, titles and abstracts 
were screened by three independent reviewers (ZS, MJ, 
YS) for assessment against the inclusion criteria filter-
ing ineligible studies and those irrelevant to the review 
question. Studies put forward for full text review were 
assessed in detail by two independent reviewers (ZS, YS) 
against the inclusion criteria and where consensus could 
not be reached a third reviewer (MJ) was consulted. 
Studies excluded were recorded and reported noting the 
reasons for exclusion.

Data extraction, analysis & presentation
Data was extracted from the papers by reviewers (SN, ZS) 
using a data extraction tool developed by the reviewers 
and checked for accuracy and completeness of informa-
tion extracted by (ZS). Extracted data included specific 
details about the participants, concept, context, setting, 
study methods, and key findings relevant to the review 
question/s is presented (Table 1). The data collected from 
each of the included studies was analysed by (ZS, SN) 
and has been presented graphically and in tabular format 
with a narrative summary of the tabulated results related 
to the reviews objective and questions exploring the 
types of EB, care, and management of specialised dental 
services for children impacted with EB.

Results
The literature search resulted in 789 articles sourced, and 
after removing duplicates and removing articles that did 
not meet the inclusion criteria, 33 publications were con-
sidered for full-text review. After reviewing the full-text 
articles, data extraction was carried out for these articles. 

All the reported literature were either case reports or 
case reviews published from 1963 to 2022. The PRISMA-
ScR flow diagram describes the study selection process 
(Fig. 1).

Population characteristics
The total number of patients reported was 45, which 
included 23 males and 22 females. The geographic dis-
tribution and proportion of EB cases were predomi-
nantly reported from the United States (n = 10) [33, 36, 
38, 42, 43, 45, 46, 51, 63, 64], followed by Brazil in second 
place with six case reports [44, 50, 52, 55, 58, 60]. Other 
countries reporting on EB were India [39, 56], Iran [22, 
57], Turkey [54, 59], and Taiwan [37, 47], having 2 case 
reports each. All the other reports were from European 
countries: France [35], Germany [34], Italy [40, 48], Rus-
sia [62], and the United Kingdom [49]. Australia had 
two publications on EB [41, 53]. The ages ranged from 
newborns to age 12 (Fig. 2). All the studies reported on 
children 0–12  years of age, except for two studies who 
reported on not only a child but an adult patient within 
their reported case reviews (highlighted in Table  1) [40, 
61].

Oral manifestation of EB
According to the literature, there are four major manifes-
tations of Epidermolysis bullosa: EB simplex, junctional 
EB, Dystrophic EB, and Kindler syndrome [65]. For this 
review, we found EB simplex was described in seven case 
reports [37, 41, 42, 47, 58, 59, 62]. The Koebner subtype 
[37], and herpetiformis (Dowling Meara type) [47] type 
were the reported subtypes for EB simplex. Dystrophic 
EB was the most commonly reported type of EB, having 
23 case reports [33, 34, 36, 38, 22, 39, 40, 44, 46, 48–56, 
60, 61, 63, 64]. The Dystrophic form has two main sub-
types, dominant and recessive subtypes. The recessive 
type was more commonly reported (n = 10), with two 
cases of the Haliopeau-Siemens subtype [34, 40], and one 
of the Touraine subtype [45]. Only one case was found on 
the mixed EB: the Kindler subtypes [35]. There were no 
reported oral manifestations of Junctional EB from our 
literature search.

The oral manifestation can significantly decrease the 
quality of life. The most common intraoral features in 
all the reports were multiple bullae, erosions and/or 
vesicles on the oral mucosa, including sites such as the 
tongue, hard palate, gingiva, and buccal mucosa. Most 
patients experienced limited mouth opening or micro-
stomia due to repeated blistering and healing, leading 
to scarring and contractures around the lips and mouth 
[34, 36, 39, 44, 46, 50, 53, 54, 61]. The absence of upper 
and lower frenum [39], and lingual papillae (ankyloglos-
sia) [34, 40, 44, 52] was also observed. Few patients had 
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 re
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 d
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at
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e 

to
ng

ue
, 

or
al

 m
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 g
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 D
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-
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 re
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 d
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 d
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 D
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 d
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 D
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l m
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l c
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, c
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 d
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 c
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 re
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 d
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 d
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 b
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y 

un
it 

of
 B

am
bi

no
 G

es
`u

 
C

hi
ld

re
n’

s 
H

os
pi

ta
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ra
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 b
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ra
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 c
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m
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 o
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l c
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l d
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 C
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 b
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 C
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 re
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r C
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l c
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l r
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ra
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 d
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 d
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ra
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t c
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 D
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 re
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 d
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l c
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ra
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 b
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l p
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 re
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, M
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 re
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te

et
h

N
on

e
N

o 
de

nt
al

 tr
ea

t-
m

en
t w

as
 re

po
rt

ed

M
ar

in
i I

, V
ec

ch
ie

t 
F. 

20
01

 [4
8]

Ita
ly

Ca
se

 re
vi

ew
To

 e
va

lu
at

e 
th

e 
eff

ec
tiv

en
es

s 
of

 a
 s

uc
ra

lfa
te

 s
us

-
pe

ns
io

n 
in

 re
du

c-
in

g 
bo

th
 p

ai
n 

an
d 

th
e 

nu
m

-
be

r o
f b

lis
te

rs
 

in
 p

at
ie

nt
s 

w
ith

 E
B

EB
 d

ys
tr

op
hi

ca
2 

m
al

es
 a

nd
 3

 
fe

m
al

es
, 6

 
to

 1
1 

ye
ar

s 
of

 a
ge

. 
(5

)

D
en

ta
l h

os
pi

ta
l: 

D
ep

ar
tm

en
t 

of
 O

ra
l S

ur
ge

ry
, 

Sc
ho

ol
 o

f D
en

-
tis

tr
y,

 U
ni

ve
rs

ity
 

of
 B

ol
og

na

Bl
is

te
rs

, d
en

ta
l 

ca
rie

s, 
an

d 
gi

n-
gi

vi
tis

N
on

e
Si

ze
 o

f t
he

 b
lis

te
rs

 
an

d 
pa

in
 re

du
ce

d 
af

te
r t

he
 a

pp
lic

a-
tio

n 
of

 S
uc

ra
lfa

te
 

oi
nt

m
en

t

M
ar

sh
al

l B
E.

 1
96

3 
[4

9]
U

ni
te

d 
Ki

ng
do

m
Ca

se
 re

vi
ew

D
en

ta
l a

nd
 a

na
es

-
th

et
ic

 m
an

ag
e-

m
en

t

EB
 d

ys
tr

op
hi

ca
8-

ye
ar

-o
ld

 b
oy

. (
1)

G
en

er
al

 h
os

pi
ta

l: 
U

ni
te

d 
Ca

m
-

br
id

ge
 H

os
pi

ta
l

O
ra

l b
ul

la
e 

w
ith

 s
up

er
fic

ia
l 

sl
ou

gh
in

g

G
A

D
en

ta
l e

xt
ra

ct
io

ns

M
el

lo
 B

Z,
 N

et
o 

N
L,

 K
ob

ay
as

hi
 T

Y.
 

20
16

 [5
0]

Br
az

il
Ca

se
 re

vi
ew

D
en

ta
l a

nd
 a

na
es

-
th

et
ic

 m
an

ag
e-

m
en

t

EB
 d

ys
tr

op
hi

c 
re

ce
ss

iv
e

5-
ye

ar
-o

ld
 b

oy
. (

1)
G

en
er

al
 h

os
pi

ta
l: 

H
os

pi
ta

l f
or

 R
eh

a-
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lit
at

io
n 

of
 C

ra
ni

-
of

ac
ia

l A
no

m
al

ie
s, 

U
ni

ve
rs

ity
 o

f S
ão

 
Pa

ul
o

Bl
is

te
rs

 o
n 

or
al

 
m

uc
os

a,
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ng
ue

, 
gi

ng
iv

a,
 s

ev
er

e 
ca

rio
us

 le
si

on
s, 

an
d 

m
ic

ro
st

om
ia

G
A

D
en

ta
l e

xt
ra

ct
io

ns
 

of
 p

rim
ar

y 
te

et
h

M
or

ga
n 

W
C

. 1
97

5 
[5

1]
U

SA
Ca

se
 re

vi
ew

D
en

ta
l m

an
ag

e-
m

en
t w

ith
 IV

 
se

da
tio

n

EB
 d

ys
tr

op
hi

ca
5-

ye
ar

-o
ld

 C
au

ca
-

si
an
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oy

. (
1)

D
en

ta
l h

os
pi

ta
l: 

Co
lle

ge
 o

f D
en

-
tis

tr
y,

 U
ni

ve
rs

ity
 

of
 K

en
tu

ck
y

M
uc

os
al

 b
ul

la
e 

fo
rm

at
io

n,
 c

ar
ie

s, 
br

ok
en

 d
ow

n 
pr

i-
m

ar
y 

te
et

h,
 

an
d 

ab
sc

es
s 

fo
rm

at
io

n

IV
 k

et
am

in
e

D
en

ta
l r

es
to

ra
tio

n 
an

d 
ex

tr
ac

tio
ns
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N
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se
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g

D
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in

gs
A
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th
es
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O

ut
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m
es

O
liv

ei
ra

 T
M

, S
ak

ai
 

VT
, C

an
di

do
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, S

ilv
a 
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, 

M
ac
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do

 M
A

. 
20
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 [5

2]
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az

il
Ca

se
 re

vi
ew

D
en

ta
l a
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 p
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-

ch
ol

og
ic

al
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te

rv
en

tio
n
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 d
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tr

op
hi

ca
16

-y
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r-
ol

d 
w

hi
te
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rl 
an

d 
5-
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ar

-o
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A

fri
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n 
A

m
er

ic
an
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y.
 (2

) *
 D

at
a 

ex
tr

ac
te

d 
on
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r 
ch

ild
 <

 1
2 

ye
ar

s 
of

 a
ge

D
en

ta
l h
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pi

ta
l: 

Sc
ho

ol
 o

f D
en

-
tis

tr
y,
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ni

ve
rs
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 S

ão
 P
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16
-y

ea
r-
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d—

an
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lo
gl

os
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a,
 

m
ul

tip
le

 b
lis

te
rs

, 
an

d 
m

ic
ro

s-
to

m
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. 5
-y

ea
r-

ol
d-

 b
lis

te
rs

 
on

 th
e 

to
ng

ue
, 

gi
ng

iv
a,

 a
nd

 o
ra

l 
m

uc
os

a 
an

d 
ad

va
nc

ed
 

w
hi

te
 le

si
on

s

To
pi

ca
l L

A
16

-y
ea

r-
ol

d 
D

en
ta

l r
es

to
ra

tio
n 

an
d 

ex
tr

ac
tio

ns
 

an
d 

pr
os

th
et

ic
 

ap
pl

ia
nc

e 
fo

r m
ax

il-
la

ry
 in

ci
so

r. 
5-

ye
ar

-
ol

d—
Fl

uo
rid

e 
ap

pl
ic

at
io

n

O
ls

en
 C

B,
 B

ou
rk

e 
LF

. 1
99

7 
[5

3]
A

us
tr

al
ia

Ca
se

 re
vi

ew
D

en
ta

l m
an

ag
e-

m
en

t a
nd

 lo
ng

-
te

rm
 m

an
ag

e-
m

en
t w

ith
 2

0-
ye

ar
 

fo
llo

w
-u

p

EB
 d

ys
tr

op
hi

c 
re

ce
ss

iv
e

Si
bl

in
gs

, C
au

ca
-

si
an

 b
oy

s; 
ne

w
-

bo
rn

 a
nd

 4
-y

ea
r-

ol
d.

 (2
)

D
en

ta
l h

os
pi

ta
l: 

Ro
ya

l D
en

ta
l 

H
os

pi
ta

l o
f M

el
-

bo
ur

ne

D
en

ta
l c

ar
ie

s, 
de

nt
al

 e
ro

si
on

s, 
m

uc
os

al
 u

lc
er

a-
tio

n,
 a

nd
 m

ic
ro

s-
to

m
ia

N
itr

ou
s 

ox
id

e 
re

la
tiv

e 
an

al
ge

si
a,

 
G

A
, I

V 
se

da
tio

n 
w

ith
 k

et
am

in
e

N
ew

bo
rn

- M
ul

-
tip

le
 e

xt
ra

ct
io

ns
 

un
de

r L
A

 a
nd

 G
A

. 
Ro

ch
et

te
 b

rid
ge

 
to

 re
pl

ac
e 

m
ax

ill
ar

y 
an

te
rio

r i
nc

is
or

s, 
am

al
ga

m
 re

st
or

a-
tio

n,
 a

nd
 e

nd
o-

do
nt

ic
 tr

ea
tm

en
t. 

4-
ye

ar
-o

ld
- s

ca
lin

g,
 

flu
or

id
e 

ge
ls

Pe
ki

ne
r F

N
, 

Yü
ce

lte
n 

D
, 

O
zb

ay
ra

k 
S,

 S
ez

en
 

EC
. 2

00
5 

[5
4]

Tu
rk

ey
Ca

se
 re

vi
ew

D
en

ta
l p

re
se

nt
a-

tio
n 

of
 E

B
EB

 d
ys

tr
op

hi
c 

re
ce

ss
iv

e
N

ew
bo

rn
 b

oy
s. 

(2
)

G
en

er
al

 h
os

pi
ta

l: 
Is

ta
nb

ul
 U

ni
ve

rs
ity

 
Fa

cu
lty

 o
f M

ed
i-

ci
ne

 a
nd

 M
ar

m
ar

a 
U

ni
ve

rs
ity

 F
ac

ul
ty

 
of

 M
ed

ic
in

e

W
hi

te
 le

si
on

s 
se

en
 o

n 
to

ng
ue

, 
gi

ng
iv

a,
 b

uc
ca

l 
m

uc
os

a,
 v

es
tib

u-
la

r o
bl

ite
ra

tio
n 

of
 p

al
at

al
 ru

ga
e,

 
lin

gu
al

 p
ap

ill
ae

, 
m

ic
ro

st
om

ia
, 

de
nt

al
 c

ar
ie

s, 
an

d 
se

ve
re

 b
lis

te
r-

in
g,

N
on

e
N

o 
de

nt
al

 tr
ea

t-
m

en
t r

ep
or

te
d
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H
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N
am

e 
of

 
se
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g

D
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ia
O
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co

m
es

Si
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a 
LC

, C
ru

z 
RA

, 
A

bo
u-

Id
 L

R,
 B

rin
i 

LN
, M

or
ei

ra
 L

S.
 

20
04

 [5
5]

Br
az

il
Ca

se
 re

vi
ew

D
en

ta
l m

an
ag

e-
m

en
t

EB
 d

ys
tr

op
hi

c 
re

ce
ss

iv
e

8-
ye

ar
-o

ld
 g

irl
 1

, 
10

-y
ea

r-
ol

d 
bo

y,
 

8-
ye

ar
-o

ld
 g

irl
 

2 
(3

)

D
en

ta
l h

os
pi

ta
l: 

8-
ye

ar
-o

ld
 g

irl
 1

—
Pa

ed
ia

tr
ic

 D
en

-
tis

tr
y 

D
ep

ar
tm

en
t. 

10
-y

ea
r-

ol
d 

bo
y—

so
ug

ht
 tr

ea
tm

en
t 

at
 th

e 
de

nt
al

 
sc

ho
ol

. 8
-y

ea
r-

ol
d 

gi
rl 

2—
so

ug
ht

 
tr

ea
tm

en
t 

at
 th

e 
de

nt
al

 
sc

ho
ol

8-
ye

ar
-o

ld
 g

irl
 1

- 
ex

te
ns

iv
e 

ca
rie

s, 
ge

ne
ra

lis
ed

 w
hi

te
 

sp
ot

s, 
an

d 
ro

ot
 

fra
gm

en
ts

. B
lis

te
r 

fo
rm

at
io

n,
 a

nk
yl

o-
gl

os
si

a,
 m

ic
ro

st
o-

m
ia

, a
nd

 o
cc

lu
sa

l 
di

st
ur

ba
nc

e.
 

10
-y

ea
r-

ol
d 

bo
y—

ge
ne

ra
lis

ed
 

ul
ce

ra
tio

ns
 in

 h
is

 
m

ou
th

. 8
-y

ea
r-

ol
d 

gi
rl 

2—
ex

te
ns

iv
e 

ca
rio

us
 le

si
on

s, 
lim

ite
d 

m
ou

th
 

op
en

in
g,

 a
nk

yl
o-

gl
os

si
a

N
on

e
8-

ye
ar

-o
ld

 g
irl

 1
- 

Re
st

or
at

io
n 

of
 a

nt
e-

rio
r t

ee
th

 w
ith

 G
IC

, 
an

d 
ex

tr
ac

tio
n 

of
 re

ta
in

ed
 ro

ot
s. 

10
-y

ea
r-

ol
d 

bo
y—

re
st

or
at

io
n 

us
in

g 
G

IC
, e

xt
ra

ct
io

ns
, 

en
do

do
nt

ic
 tr

ea
t-

m
en

t, 
an

d 
to

pi
ca

l 
flu

or
id

e.
 8

-y
ea

r-
ol

d 
gi

rl 
2—

ex
tr

ac
tio

ns
, 

an
d 

sc
al

in
g

Pr
ab

hu
 V

R,
 R

ek
ka

 
P;

 R
am

es
h,

 S
w

at
hi

 
S.

 2
01

1 
[5

6]

In
di

a
Ca

se
 re

vi
ew

D
en

ta
l a

nd
 a

na
es

-
th

et
ic

 m
an

ag
e-

m
en

t

EB
 d

ys
tr

op
hi

ca
10

-y
ea

r-
ol

d 
In

di
an

 
gi

rl.
 (1

)
G

en
er

al
 h

os
pi

ta
l

D
en

ta
l c

ar
ie

s, 
de

nt
oa

lv
eo

la
r 

ab
sc

es
s, 

m
ic

ro
st

o-
m

ia
, a

nd
 b

lis
te

rs

G
A

Ex
tr

ac
tio

n

Sa
nj

ar
i K

, B
ay

an
i 

M
, Z

ad
eh

 H
E.

 
20

20
 [5

7]

Ira
n

Ca
se

 re
vi

ew
Co

ns
er

va
tiv

e 
de

nt
al

 m
an

ag
e-

m
en

t

EB
11

-y
ea

r-
ol

d 
bo

y.
 

(1
)

D
en

ta
l h

os
pi

ta
l: 

D
ep

ar
tm

en
t 

of
 P

ae
di

at
ric

 d
en

-
tis

tr
y 

at
 A

ra
k 

U
ni

-
ve

rs
ity

 o
f m

ed
ic

al
 

sc
ie

nc
e,

 d
en

tis
tr

y 
fa

cu
lty

 A
ra

k,
 Ir

an

Sm
oo

th
 to

ng
ue

, 
bl

is
te

rs
, o

bl
it-

er
at

io
n 

of
 b

uc
ca

l 
an

d 
lin

gu
al

 v
es

ti-
bu

le
, a

nd
 d

en
ta

l 
ca

rie
s

LA
Ex

tr
ac

tio
n,

 s
ca

lin
g 

an
d 

fis
su

re
 s

ea
la

nt
s

Sc
he

id
t L

, S
an

ab
e 

M
E,

 D
in

iz
 M

B.
 

20
15

 [5
8]

Br
az

il
Ca

se
 re

vi
ew

D
en

ta
l p

re
se

nt
a-

tio
n 

an
d 

m
an

ag
e-

m
en

t o
f E

B

EB
 s

im
pl

ex
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-y
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r-
ol

d 
gi

rl.
 

(1
)

D
en

ta
l h

os
pi

ta
l

Ve
si

cl
es

 o
n 

ha
rd

 
pa

la
te

N
on

e
A

t h
om

e 
ca

re
, 

us
in

g 
m

ou
th

w
as

h 
an

d 
al

oe
 v

er
a 

ge
l

Si
pa

hi
er

 M
. 1

99
4 

[5
9]

Tu
rk

ey
Ca

se
 re

vi
ew

D
en

ta
l m

an
ag

e-
m

en
t

EB
 s

im
pl

ex
9-

ye
ar

-o
ld

 w
hi

te
 

bo
y.

 (1
)

D
en

ta
l h

os
pi

ta
l: 

D
ep

ar
tm

en
t 

of
 P

ae
di

at
ric

 D
en

-
tis

tr
y,

 U
ni

ve
rs

ity
 

of
 G

az
i

H
yp

op
la

st
ic

 
an

d 
pi

tt
ed

 te
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h,
 

gi
ng

iv
al

 h
yp

er
pl

a-
si

a,
 a

nd
 c

ar
ie

s

N
on

e
Re

st
or

at
io

n 
w

ith
 a

m
al

ga
m

, 
an

d 
to

pi
ca

l fl
uo

rid
e
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, C
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1 
[6

0]

Br
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ew

D
en
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e-
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t

EB
 d

ys
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-y
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d 

Ca
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an
 g

irl
. (

1)
D

en
ta

l h
os

pi
ta
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be
irã

o 
Pr

et
o 

D
en

ta
l S

ch
oo

l, 
U

ni
ve

rs
ity

 o
f S

ão
 

Pa
ul

o,
 B

ra
zi

l

Bu
lla

, s
ca

rr
in

g 
of

 m
ou

th
, h

ae
m

-
or

rh
ag

ic
 le

si
on

, 
de

nu
de

d 
to

ng
ue

, 
m

ic
ro

st
om

ia
, 

ul
ce

ra
tiv

e 
gi

ng
iv

i-
tis

, a
nd

 c
ar

ie
s

LA
Sc

al
in

g,
 re

st
or
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ns
, a

nd
 s
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nt
s
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 S
, H

ub
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H

, Y
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er
o 

M
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Fu
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I, 
A
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ay

er
 

F, 
Kr
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er
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M
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20

20
 [6

1]

C
hi

le
Ca

se
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obliteration of the buccal and lingual vestibule [39, 40, 
46, 54, 61]. The tongue showed a denuded appearance 
without papillae [44, 57, 60], and rugae were absent 
from the palate [54, 61]. White lesions were observed 
on the tongue, gingiva, and buccal mucosa [37, 39, 47, 
52, 54]. Pigmentation of lips and angular cheilitis were 
also reported [35].

The EB had affected both the primary and permanent 
dentition. Maintaining proper oral hygiene is essential 
for overall health, and children with EB may struggle due 
to pain and limited mouth opening, leading to a higher 
risk for dental caries and periodontal disease. The dental 
findings included enamel hypoplasia [35, 40] and enamel 
pitting [59], which progressed to carious teeth [33, 34, 
36–38, 40, 43–46, 48, 50, 53, 54] and, in severe cases, led 
to dentoalveolar abscess formation [22, 46, 51, 56, 63, 64]. 
The rapid progression of caries resulted in the deterio-
ration of teeth, leaving only remnants of root fragments 
[37]. There was delayed eruption of permanent teeth. 
Features of Class II malocclusion were also observed, 
showing signs of severe crowding, protrusion of incisors, 
and anterior open or deep bite [22, 41, 45, 61, 62]. The 
periodontal tissues were also affected, showing gingival 
inflammation or hyperplasia [59] and ulceration [60], 
causing gingivitis [34, 45, 48], and eventually progressing 
to periodontitis [35].

Healthcare treatment context & specialised treatment
The dental treatment for EB were predominantly man-
aged in a hospital setting (n = 18, 55%) [33, 22, 35–38, 40, 
42, 43, 45–47, 49, 50, 54, 56, 63, 64], and a dental hospital 
(n = 14, 42%), [9, 34, 39, 44, 48, 51–53, 55, 57–60, 62] with 
(n = 1, 3%) reporting orthodontic treatment provided in 
the dental clinic setting.63 Children requiring specialised 
treatment or interventions were reported within the gen-
eral hospital and dental hospitals where (n = 12) required 
a general anaesthetic [34, 36–38, 43, 45, 46, 49, 50, 56, 63, 
64], a local anaesthetic (n = 5) [9, 35, 39, 57, 60] with one 
case requiring a local and a general anaesthetic [22] and 
(n = 2) patients had dental care provided with IV Keta-
mine [33, 51], another required topical local anaesthetic 
[52] and one report noted a combination of treatments 
such as nitrous oxide, regional anaesthesia, IV sedation 
with ketamine [53]. Whilst (n = 11) were not reported to 
require anaesthesia for specialised treatment [40–42, 44, 
47, 48, 54, 55, 58, 59, 62]. Therefore, children within this 
review received a variety of anaesthetic approaches to 
ensure optimal care and outcomes.

Dental treatment outcomes
A number of dental treatments were reported from 
preventative, diagnostic and restorative (Fig.  3). Den-
tal extraction under local or general anaesthesia was 

Fig. 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) [30]
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the most common treatment for severely decayed teeth 
[35, 36, 45, 46, 49, 51], or even full mouth extraction 
[33, 50]. For mild to moderate dental caries, the teeth 
were restored with GIC [22, 55] composite [38, 64], sil-
ver amalgam [34, 38, 53, 59, 63], and pulp therapy [37, 45, 
64], or root canal treatment, [44, 53]was performed in 
severe cases. Five authors suggested using stainless steel 
crowns for restoring primary molars [38, 45, 46, 63, 64]. 
Galeotti et  al. [40] reported using lasers to remove car-
ies. In adjunctive to therapeutic and surgical treatment, 
oral hygiene therapy was performed [35, 38, 44, 53, 55, 
57, 60], Fluoride gels [53], fluoride varnish [39, 52, 55, 59] 
and fissure sealants [34, 57] were used for the preventa-
tive strategies. Two authors suggested removing or fix-
ing partial dentures to rehabilitate missing dentition for 
permanent dentition [37, 52], Rochette bridge, [53] and 
space maintainers of primary teeth [36]. Marini et al. [48] 
suggested home care methods such as topical application 

of Sucralfate on the blisters, and Scheidt et al. 47 recom-
mended using aloe vera gel. Three authors performed 
removal and fixed orthodontic treatment for treating 
malocclusion [35, 41, 62].

Discussion
This scoping review focussed on studies primarily on 
children with EB exploring their dental needs and spe-
cialised treatments received. Due to the rarity of this 
disease and limited focus on the dental care needs of 
children, this scoping review comprehensively maps the 
evidence highlighting the complex dental and specialised 
care needs of forty five case reviews of children with EB 
informing this scoping review.

Individualised care & follow up
The need for individualised care was emphasised 
throughout all the case reviews presented. A number of 

Fig. 2  Patients per age

Fig. 3  Types of treatment
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authors reported the need for dentists to provide con-
tinuous dental examinations from birth throughout the 
lifespan to monitor, recognise and address dental issues 
as early as possible. Therefore, predominant care in the 
early stages is focussed on preventative measures com-
mencing from birth [45]. The study by Camm et al. [36] 
recommends triannual dental examinations, whilst other 
authors reported follow up monthly [35, 44] and every six 
months [22].

Dental compliance & health professional trust
This review has highlighted the complexity of dental care 
for children and the need for routine care to manage den-
tal symptoms prior to the eruption of their first tooth 
and ongoing follow up care to manage their overall oral 
health development milestones. As recognised within 
this review, children requiring dental care may undergo 
numerous invasive procedures as a result of various den-
tal ailments where they were unable to be managed in the 
regular dental environment due to complexity of care, 
non-compliance, pain, trauma, and further complications 
to their oral mucosa.

Dental compliance for any child can be difficult even 
more so for the child with EB where daily dental pre-
ventative treatment as simple as brushing their teeth 
can cause painful intraoral blistering with limited mouth 
opening [36, 56]. Preventative care is also related to 
parental knowledge, understanding of diet impacting oral 
health and compliance in monitoring dental hygience at 
home. The study by Eswara [39] highlighted this aspect 
reporting the experience of parents avoiding brush-
ing their child’s teeth up until aged seven years of age to 
avoid pain and not to cause further intra oral blistering. 
Therefore, parents play a pivotal role in the oral health 
of their child, encouraging regular oral hygiene, the use 
of soft toothbrushes, puree diets and supplements as 
required [52]. This is further supported by Torres et  al. 
[60] who recommends diet counselling as a preventative 
measure to reduce potential oral health issues.

The need for timely access to dental services was also 
identified amongst the case reviews. The earlier study by 
Hochberg et  al. [42] also confirmed that many patients 
were not brought to the dentist until they required actual 
care to resolve a dental issue. This was the case for a child 
who although from birth was diagnosed with EB was not 
seen by a dentist until 11 years of age until he was flagged 
by the dermatologist as requiring urgent dental treatment 
[53]. Whilst other children were seen from birth and 
followed through for alternate specialised care such as 
orthodontic treatment [41] or new innovative treatments 
such as sucralfate for pain and blisters [48].

For children with EB developing trust in health pro-
fessionals is important particularly when undergoing 

painful procedures. As such for the EB child requiring 
specialised care, meeting new dentists, oral surgeons, 
and other health professionals, as well as visiting new 
places such as an operating room or an outpatient clinic 
can be a difficult and traumatic experience. Interestingly, 
to build trust and continuity of care with patients a few of 
the dentists within this review reported providing ongo-
ing dental care across the lifespan for the child [35, 54]. 
This may not always be possible with specialised care 
and referral required elsewhere dependant on the needs 
of the child and compliance with treatment. This was 
the case when earlier authors reported issues with lim-
ited cooperation by some children with dental therapy in 
the chair, [33, 58] and the preference for dental therapy 
to involve procedures under anaesthesia [35, 36, 45, 46, 
49, 51].

Specialised care & treatment in the operating room
Several authors (dentists) have discussed the need to 
monitor and minimise trauma to their patients when 
providing any form of treatment to delimit fragility of the 
oral tissue causing blistering [33, 48, 58] with less inva-
sive procedures producing the best effects [40], as well 
as a focus on overall safety and patient benefits of proce-
dures in the operating setting [46, 50]. Several of the case 
reviews reported the need for uncooperative children 
with EB requiring dental treatment in the operating room 
setting where specialised care and management could be 
fulfilled in a safe and controlled environment [45, 54, 63]. 
The risks of care under general anaesthesia was reported 
as primarily inflicting only minor trauma to the airway, 
and minor post operative complications as well as gen-
eral trauma to the skin when inserting intravenous lines 
as well as the use of various tapes [36]. The type of treat-
ments for EB primarily in the operating setting were 
reported as dental extractions and this continues to be 
the main surgery type. This was confirmed by Hubbert 
and Adams [43] earlier report noting dental and recon-
structive surgery of the hands and fingers as prominent 
surgeries for EB within the operating room setting. Over-
all, access to specialised care and treatment via surgical 
intervention was effective in managing the child’s condi-
tion with minimal trauma and pain experienced.

Other minor forms of treatment were provided in 
the hospital or dental clinics with clinicians preferring 
treatment in outpatient settings to decrease the risk of 
patients developing secondary infections [42]. An impor-
tant aspect of EB is the need to monitor oral infections 
and blistering on a regular basis. Authors Yoon and 
Ohkawa [64], recommend the use of topical antibiotics 
and oral antiseptics to assist in resolving secondary infec-
tions. Whilst Hochberg et  al. [42] reported the use of 
antibiotics pre and post dental treatment.
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Dental services, individualised care, continuity of care & 
referral processes
Little is currently understood of the current arrange-
ments or dental care pathways for patients with EB. As 
evidenced with the reports each patient has had a unique 
journey through the health system in receiving care 
at varied ages. There is a dearth of information on the 
nature of dental services, accessibility, and the availability 
of healthcare services for EB children nor how the team 
provides initial referral in amongst the multidisciplinary 
team. From the case reviews examined both interna-
tionally and within the Australian context the process of 
referral is an unexplored phenomenon. The case review 
by Lindemeyer et al. [46] reported the need for an inter-
national referral from Saudi Arabia of two siblings aged 
four and eight years of age for treatment in the United 
States encompassing anaesthetic management during 
surgery.

Many authors emphasise the need for patients diag-
nosed with EB necessitating a comprehensive dental care 
plan in conjunction with a conservative dental treat-
ment plan, with a multidisciplinary care team approach 
to improve the quality of life for these children [44, 57, 
58]. Surprisingly none of the case reviews explored and 
outlined aspects of referral processes or care pathways 
for these children. Several authors however do emphasise 
the need for managing the complex conditions of each 
patient, accessibility to care in some reports, the decision 
making processes in providing the best available care 
via intraoperative management, and safe and effective 
treatments across the lifespan [9, 60, 62–64]. Continuity 
of care is an area which requires further exploration as 
some children had not seen a dentist for some time, and 
this certainly can restrict timely care towards correcting 
oral health issues.

Across the studies, accessibility to dental care was not 
reported as a dominant issue although there are dif-
ferences and perhaps disparities in health services and 
accessibility to dental care services globally. Interestingly 
from an Australian context only two papers were identi-
fied exploring the dental management of EB patients [41, 
53]. A report outlining data from the EB national registry 
on the distribution of EB patients described a large num-
ber of people residing predominantly outside the major 
metropolitan areas with many living in rural and remote 
regions with limited access to health professionals and 
treatment [66].

Implications for practice & research
Many health professionals are unfamiliar with EB as a 
condition as well the complexity in managing and treat-
ing patients. Several of the studies reviewed commented 
on the need for the multidisciplinary team to work 

together in providing comprehensive care to EB patients. 
This multidisciplinary team involves, paediatricians, 
geneticists, dermatologists, gastroenterologist, paediat-
ric dentists, oral surgeons, anaesthetists, mental health 
teams, dieticians, physiotherapists, speech, and language 
therapists across various settings [9]. Interestingly, nurses 
play a pivotal role in providing care within the hospital, 
the perioperative setting and community setting for EB 
patients however there is little literature on the specific 
aspects of oral and dental care provided for these patients 
by nurses. From a dentistry perspective, care can be com-
plex and challenging. It is important to raise awareness of 
the dental needs of children with EB in amongst the mul-
tidisciplinary team to ensure early referral, management, 
and specialised treatment. Dentists also need to have an 
awareness and understanding of the EB condition, treat-
ment and provide appropriate and timely referral to 
enhance the patients’ oral outcomes and quality of life 
across the lifespan [6, 44, 57, 58]. Whilst there are inter-
national practice guidelines [10], further research on the 
efficacy of services and accessibility to specialised dental 
services is an area worth exploring further to establish 
care pathways and accessible services for children from 
birth across their lifespan.

Limitations of the review
It is acknowledged that this review was limited based on 
the focus of children and the absence of research articles 
which met the review inclusion criteria. Unfortunately, 
there were limited research papers with a focus on EB and 
dentistry limited to children zero to 12 years of age from 
an international context. Similarly, this review excluded 
papers not published in English which can be regarded 
as a limitation of this scoping review. Another significant 
limitations to this review is the number of case reviews 
and reports included within the review which limit the 
generalisability of these papers as they are predominantly 
case specific. On the other hand, a strength of this review 
was the ability to focus solely on children and capture the 
data as reported via the individual case reviews from an 
International perspective. Overall, this review, provides 
an insight towards the type of care provided to children, 
the context of this care, the treatment received and treat-
ment outcomes as well as the types of specialised dental 
care services accessed across the different health care sys-
tems as well as highlighting the importance of continuity 
of care and best practice towards optimal oral health.

Conclusion
EB is a condition which can affect the quality of life for 
children with this condition. The overall findings confirm 
that children with EB require ongoing dental monitor-
ing and specialised care. Therefore, as identified through 
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the case reports most of the children with this condition 
from newborn with ongoing needs and care require-
ments across their lifespan. The scoping review provides 
an insight into the need for further research. Greater 
attention is required on the dental needs of children, in 
particular referral and timely access to dental health pro-
fessionals and services. The review raises awareness of 
EB, and the importance of health professionals and den-
tists working together to meet the specialised dental care 
needs of these children to ensure they thrive and have a 
quality of life.
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