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Abstract

Background: The objective of this study is to conduct a systematic review of the literature on the characteristics,
needs and current situation of dental care for pediatric patients with special needs.

Material and Methods: An exhaustive search for literature published until June 1, 2020. It was carried out using
PubMed, Web of Science, Scopus, Cochrane and EBSCO, with the following keywords: Oral Surgical Procedu-
res and Dentistry, Operational and Anesthesia, General Y (Spanish[lang] or English[lang] ) Y (infantfMeSH] Or
child[MeSH] Or adolescent{MeSH]). The research was carried out following the PRISMA research methodology.
Results: The most common indication for general anesthesia (GA) was tooth decay in 16 studies (6.5-90.8% of
patients), followed by lack of cooperation and/or fear of dental professionals performing dental procedures in 8
studies. There is a higher prevalence of treatment in the group of patients with special needs, reaching 87.7% com-
pared to 69.9% in healthy patients.

Conclusions: In paediatric patients with special needs the use of GA is increasing, monitoring and preventive care
are insufficient and withdrawal rates are high.
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Introduction

Children with special needs are defined by having any
physical, developmental, mental, sensory, behavioral,
cognitive or emotional disabilities that require differen-
tiated medical treatment, special medical intervention,
and/or use of specialized services or programs. This de-
finition can be applied in dental care, when due to the
above characteristics these children require the use of
appropriate behavioral guidance techniques, conscious
sedation or general anesthesia (1).

Pediatric dentists provide dental care to children and
adolescents who use non-pharmacological behavioral
guidance techniques. However, to treat children with
extensive dental problems, preschoolers, patients with
physical or mental disabilities, patients who are medica-
lly engaged, who have general behavioral management
issues, or who require maxillofacial surgery, dentists
will need to supplement their oral treatment with phar-
macological techniques, nitrous oxide sedation or GA.
GA is an efficient and safe resource for patients whose
special characteristics make it impossible for treatment
to be performed under local anesthesia or conscious
sedation. Health services and treatment policies with
respect to the General Assembly vary from country to
country (2-8). We have observed that the use of GA is in-
creasing in this patient profile, as preschoolers under the
age of six and/or with mental disabilities lack the psy-
chological maturity needed to tolerate dental treatment.
Particular attention should therefore be paid to oral heal-
th promotion and education, as well as early prevention
in pregnant women and to risk groups such as disabled
patients (9-11).

Similarly, despite an overall decrease in the prevalence
of tooth decay (12) and advances in preventive dentistry,
restorative treatment and dental extractions are on the
rise in this group of patients with special needs compa-
red to healthy subjects of similar age, especially in the
group of the mentally disabled (5,10,13). If we want to
offer better quality of care, it is necessary to have ade-
quate dental treatment under GA to improve the efficacy
and safety of treatment and establish best clinical prac-
tices. This requires careful analysis of clinical evidence
in order to provide adequate support for these children,
taking great care to avoid further withdrawal as much as
possible (4,5,9,10,14-16).

The main objective of this systematic review is to de-
termine the characteristics of care for children who are
medically engaged, have significant disabilities or beha-
vioral difficulties, who undergo GA for oral health care
procedures.

Material and Methods

A structured literature search was conducted using the
databases PubMed, Web of Science, Scopus, Cochrane
and EBSCO, with the following keywords in Medline/
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PubMed: Oral Surgical Procedures and Dentistry, Ope-
rational and Anesthesia, General Y (Spanish(lang) or
English(lang)) Y (infant(MeSH) O child(MeSH) or ado-
lescent(MeSH)) in various combinations. The search co-
vered all published articles with no time limit. A search
of grey literature was carried out in the doctoral thesis
databases, as well as a manual review of the literature
included in the articles.

The inclusion criteria were full-text articles, regard-
less of study time or year of publication, until 1 June
2020. We include original articles published in scientific
journals in English and Spanish; prospective and retros-
pective observational analytical studies and literature
reviews, specifying oral dental treatment under general
anesthesia in children up to 18 years of age. No restric-
tions were applied in terms of population classification
or diagnostic criteria. The control group (CG) was the
healthy patient population.

Studies of articles related to any type of analgesia, or
behavior (management programs, oral health habits...),
case reports or other non-GA studies, as shown in the
flowchart (Fig. 1) are excluded from our review.

A structured shape was used to definitively extract and
collect data from studies selected by two independent
authors (ALV and FJCH). The discrepancies when com-
paring the results of the two authors were resolved by a
third party (MPT). To evaluate the quality of the selected
studies, each of them was scored according to the Stro-
be scale by two researchers (ALV and FJCH). Disagree-
ments were resolved by consensus with a third investiga-
tor (MPT). The average score obtained in each study with
a cut-off point of 14 was used to define acceptable quality.
The main variables collected from each study were the
design and characteristics of the study, the health status
of patients according to the classification of the Ameri-
can Society of Anesthesiologists (ASA) (17), pathology
or procedure indicated for surgery, pending surgery, in-
terventions performed, post-surgical complications, re-
sults and follow-up time. In comparative observational
studies, clinical results were taken separately from both
groups of patients studied.

Clinical treatment results were evaluated using two pa-
rameters: A) results expressed in percentages; B) avera-
ge treatment per tooth and child. If any article expressed
the results in a different way, this was included and cla-
rified accordingly. We evaluated the retreat over time in
studies targeting this area and finally assessed whether
prevention had been carried out.

Ethical Approval: This article does not contain any stu-
dies with human or animal participants conducted by
any of the authors.

Results
1. Search results
A total of 204 articles were obtained, of which only 34
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DATABASES: Pubmed + Web of Science + Scopus + Cochraine + EBSCO.

Number of records or citations identified by the searches:
194

!

Number of records or additional citations identified by the
searches: 10

}

Total number of de-duplicated records or citations: 8

:

Total number of records or citations only screened: 204

y

Total number of full-text articles analyzed to determine eligibility: 84

: Total number of records or citations
removed on reading summary: 756
Total number of full-text articles
— excluded, and reason for their

L 4

exclusion: 159

!

review: 46

Total number of studies included in the qualitative synthesis of the systematic

Related to anesthesia: 42
Quality of life and habits: 9

l

Other pathologies: 35
Other studies: 40
Drugs: 14
Retreatment: 2

review: 34

Total number of studies included in the quantitative synthesis of the systematic

Dental status: 13
Case report: 3

Fig. 1: Flow of information through the different phases of systematic review.

studies met the inclusion criteria. After removing 8 du-
plicates, a total of 196 items were obtained for analysis.
Articles related to drugs or analgesic/anesthetic techni-
ques, clinical cases related to a specific pathology and
other non-GA studies were eliminated, applying exclu-
sion criteria after reading the summary, or if the full do-
cument is necessary.

Finally, 34 publications remained for analysis. The stro-
BE scale interobserver evaluation of the included arti-
cles showed great homogeneity among researchers (ka-
ppa>0.78).

2. Features of the study

The main characteristics of the selected studies are
shown in Table 1, 1 cont., 1 cont.-1. All selected studies
were cross-cutting, published between 1967 and 2017.
The number of patients studied was highly variable, ran-
ging from 40 to 1000 patients; only one study, in South
Africa, was higher than this range, with 16732 patients.
In fifteen studies the treatment was evaluated by means
of averages and three by percentages. Eight studies pre-
sented their results in percentages and means, and three
studies did not evaluate treatment (Table 2). We have
considered studies in children up to 18 years of age: six
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studies did not meet this criterion, but the average age
was for children between 10 and 17 years old. The genre
was not specified in most published articles.

The studies analyzed mark a very varied follow-up pe-
riod of between 1 and 13 years.

Tooth decay was the most common cause of reference,
in seventeen studies (6.5-90.8% of patients), followed
by lack of collaboration/dentists, eight studies (5.2-
45.6%). Other reasons were intellectual disability in
Foley’s study (34.9%) and dental impact. Five of the
studies did not specify the reason.

Some studies did not identify common demographic va-
riables. In some studies, no demographic variables such
as gender were identified, or the study group was defi-
ned differently, dividing patients, for example, by age
group. In some cases ASA classification is used, while
in others the study group was defined as patients with
developmental disorders, special patients or with mental
disabilities. Fifteen studies lacked a control group and
one study compared patients who underwent GA with
those who did not (31).

Patient follow-up was rarely recorded, ranging from
10% to three years after the General Assembly procedu-
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e v A 2 thodology. Although most studies were based on treat-
g ment, five studies reported between 0.5 and 16% recu-
E rrences after GA (4, 15, 21, 25, 28).
B The main findings regarding treatment evaluation are
<§“ shown in Table 2, with results expressed in percentages.
_ ~ B Eleven studies evaluated the results in percentages, only
5 g % E; three of them with control group, with the following va-
=~ w 'z riations: restoration procedures 0-87.1%; pulp therapy
~ S procedures 7-40.9%; dental extractions: 14.9-99.9%;
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=15 g 2 2 © 2 < and in the group of patients over 6 years of age. Diffe-
'-§ § é rentiation by type of treatment, in children under 6 Six
; g g other st}l(i.lies, Ahuj a, Solanski, Sari, Haubek, Rule and YP
Z e ~ o o . ‘o;:z 2 Chel? divide patlepts by age group. Two of th.em compare
3 :::,, 2 special needs against healthy patients, reporting a higher
z Eln prevalence of treatment in the special needs group and in
§ 0 e E e e =Rt the group of patients over 6 years of age. Differentiat%on
513 3 3 3 3 2% by type of treatment, in children under 6 years restoration
i’ ? ? ? 2 ? g E treatments are most often carried out in healthy patients,
é 2 2 2 2 2 '*?2 with the exception of dental extractions that are most
= 5 & common in children with special needs.
‘g' Y- ol E% s =z §®§ v < g i Kvist and others compare children under the age of 6
S|z ég % 8<a%52 % S |z %g BEESS s = % treated with and without GA, with the average number
_ié g = Z §§ & TEPSsET E < é ISR Rl Ej of restorations seven times higher in children receiving
= Z <

e308



General anesthesia for oral and dental care in paediatric patients with special needs

J Clin Exp Dent. 2021;13(3):e303-12.

*dnoi3 a3e £q pue syred juouewrod / Arerodwo) sjusweaI) JO JOqQUINU JON « "P[IYS Jod pajears syred sjuouewrrod; Are1odwo) Jo 9FRIOAY 4, "SOOBJINS d9IJ-PIIYd pue
pajean-nYy/3e 10J SHUSWILI] JO JOqUINU 9FBIOAY "SIUdUWEII) JO Joquinu Jau || "dnoi3 a8e Aq juowiear) (%) UBIJAO « "SUOIIRI0)SI 931s0dwod :sodwo)) ‘SuoIjeIo)sal We[ewe IA[IS JV “Sulyioo) juouewrod
/3uryyeay Arewrnad ur juowean) (9,) 93eI0AY « "PIIYD Paieas) Aq paInseaw [1o9) Judueurtdd/Arerodwo) pue dnoi3 a3e £q S)NSAY 4 "BISOYISIUR [RIAUIN) (DY "SPAdU [e1oads yim syuaned :ju syuoned Ayyjeay :ou

w4 0 *x VP/SE AN #x 8°T/8°€ AN S 44 (9¢) DA Ay
AN v 6T (R4 AN 433 (1) v1 191504
YL
AN (44 AN AN AN 901/061 (61) LN KosoH
AN (€9)Ly AN (19)v°¢ AN 8L (T7) A esioy]
+8°0/T'T8I-L %$°7/9°0 81-L «L'T/8°0 :81-L
0/t €:9-0 AN T0/t9-0 1'0/9% :9-0 AN L1T/69S (81) 1v 12 @ JoqneH
§60/9T:9< §9T19< §69:9<
1°0/1°C:9-¢ ¥'S19-¢ T 9-€
(X)) 1°0/€°1 ‘€> L9:¢> 8ylie> AN 16L (21) uay) ued-sung
[CE) 6C _ € (€sD 8¥ _ 8¢ AN 0r1 (€€) v 12 d ereearley
AN AN AN boi/Ls AN YE/PET (€0) v 12 LISIAY]
§(o9):81-¢1 | §(9°91) :81-€1 §(0) :81-€1 S(D:s1-¢1 | S(€+vD 8I-€1 §(1'L) :81-€1
(TsD)Ti-L (66) TI-L sz Ti-L | (T€9) TI-L ($'6):TI-L (S'L):Ti-L
AN T 9 Lz 9+ AN 01D 9 (69°S1) 9% Ty 9 (€9):9¥ 1454 (LE) w12 TN Lres
(89)
(9] (o ec (€2) Ls)9's () (943 Ip 12 N owldyueAes
AN 6t AN AN AN 433 (7) 17 12 SS Lpeqry
(¥) w12
AN Il ooz Il ss Il e€s AN €L DO peweyoN AZ[[Y
(66'9) (1L8) IN L6 (6€) v 12 D[ 103
§ 18T 9< §84°¢ 19< §85L19<
AN 8Y'1:9 > SHL9> 10°L 19> AN 002 (0v) 1v 12 N Dluejos
AN LT0/91 L0/L°0 6'¢ 9¢ L8¢/6L L 10/40°TT 0 0 T1/s81 | (vo) w12 T3wk-1d
AN T v 61 €T S S €¢ 1'¢ SLI9Y (z€) w12 g 73010
AN (6'66) 101 AN ) ov 1ouqg (6) TEL91 (1¢) v 12 3 Keyqroog
(€¢) L600/L0 €50 LT JI910)$AI UI papn{duf 81 (S) v 12 TN BNV
T(sodwo) f(sodwo)
AN (8L) (69) AN sTdveL) LTdV St) AN 6S/SS | (92) v 12 DN BONYORIN
[(D) (4 AN AN AN 781 (17) 7 12 4 Djeunoeyesy|
AN _ AN Tt 8T €1 I3 L9 €6 AN 8¢/86 (02) 77 12 H o1A9011q]
AN S 9°¢ L0°0 90 ST 9 'l _ 80 LLL/€TT | (81) 7v 12 DN UOSLIIeH
(8'%¢) (8°¢9) AN AN AN €l (¥1) 1 A9104
(4))
(L¢) (9°0¢) ($'9L) (#°69) ($°€0) (6'9%) (L'L8) (€€9) AN 18/6% I 12V [eseD-e[[Iuedsy
AN /v Lo/v L0)/(©) 4 T 0 0 0EV/SIS (6) v 12 ¥ LR[[IWE)
«SLT/ «T %0/ 8T-€I
- 181-€] « 'S/~ 181-€1 /- 81-¢1 v'8/1°Tl S'L8I-€1 I'ST:81-€1
L1T8:TI-S | T9/101:TI-S ST1/TYTI-8 HARS I'L:TI-S TEeTI-s
AN 1'1/S°01 :Lv I'1/19:L ¥ AN 6TTELLY | TUI'SLY 19 :L¥ SYiLy 0S€/0€T (1) v 12 Y eloyy
(6°L) T19) AN (6°01) IN L9¥ (62) IV 12 SV UBjzZQ
(%) J1eH (%) JIeH (%) J1eH (%) JIeH (%) J1eH (%) J1eH (%) J1eH (%) JIeH (%) JIeH (%) J1eH
Tu ou Tu ou Tu ou Tu ou Iu ou
AdAndNS SNOILOVILXH AdVIIHL d'1Nd NOILVIOLSTA AAILNIATId [u/ou
INAWNLVIEL u JOHLNV

-0d £y yuounjean) £q synsoy 17 dAqeL

e309



J Clin Exp Dent. 2021;13(3):e303-12.

GA. Dental neglect and dental disability were found sig-
nificantly more often in children treated with GA (32,33).
It should be noted that only eight studies evaluate perio-
dontal treatment and nine evaluate preventive treatment;
this is not done systematically in all children, although
most authors refer to its importance in the prevention
of dental pathology (9,10,31), which turns out to be
the most common dental pathology, between 14.8 and
90.8% (4,27).

Discussion

The use of GA in paediatric oral care procedures is in-
creasing (9,27,32,33,37,39), both in healthy patients and
in patients with special needs. Although the cost of this
service can be high, comprehensive dental treatment is
carried out in a single session and requires minimal coo-
peration on the part of the patient. Therefore, it is safe
and efficient and in most cases, it represents the only
way to provide dental treatment to these patients with
special needs (9,15,23).

Withdrawal was most common in patients with special
needs (15,25,28,33); Kakaunaki’s study was only one
with most healthy patients reporting a similar percen-
tage of repeated GA. In our view, the high proportion
of GA recurrence, up to 16% in selected studies, is
mostly due to new cavities in children with severe me-
dical condition. These patients have a higher incidence
of tooth decay due, among other factors, to the greater
amount and particular consistency of carbohydrates pre-
sent in the diet, sugar content in prescribed medications,
lower salivary flow in the oral cavity and poor hygie-
ne. Dental treatment with AG, in a single session, is the
most appropriate and feasible option in these patients
(9,10,23,28,34).

The pharmacological, medical, surgical and rehabilita-
tion treatment received by patients with special needs
for systemic pathology can affect oral and dental tissues,
and this plays an important role in the planning of oral
treatment; the dental treatment provided may also in-
fluence the efficiency of general treatment and the cour-
se of systemic disease (5,9,13,17).

Numerous studies suggest that the underlying medical
or mental conditions of these patients may influence the
dental condition and treatment modality provided. For
this reason the treatment protocol sometimes needs to be
modified, adopting a more aggressive dental treatment
strategy, such as tooth extraction rather than conservati-
ve treatment (5,9,10,16).

It should not be forgotten that dental problems can pla-
ce an additional burden on children with special health
care needs, due to the additional hospitalization needed
to treat a variety of medical conditions on more severe
occasions (9,10,23,28,34). Our review found that 19 of
the 34 studies looked at pulp therapy, which is carried
out much less frequently and again to a lesser extent in
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the group of patients with special needs (7,9,13,22,25).
The highest number of permanent dental extractions
among subjects with disabilities may indicate that in this
group of patients dentists prefer to permanently remove
severely damaged teeth with questionable prognosis, ra-
ther than risk the need for retreat. Therefore, we agree
with Harrison and Ibricevic et al. that in children with
special needs certainty regarding the outcome of dental
treatment is essential.

On the other hand, in studies comparing patients with
special health care needs and healthy patients, there are
generally a greater number of procedures in patients
with special needs. According to studies conducted by
Ibricevic, Tahmassebi, Sari, Barberia and Haubek, there
are more restorative treatments in the group of healthy
and young patients (10), in the latter case due to the pre-
valence of cavities in early childhood. In studies conduc-
ted by Machuca and Salles, restorative and exodontodic
treatments predominate in the group of patients with
special needs. In the Rajavaara GA study it increased by
50% in just one year and there were more restorations in
patients with special needs, while in Peretz’s study there
were no significant differences between the groups.

The distribution of patients treated with GA varies depen-
ding on the age group and underlying disease. As the age
of'the ratio increases, the need for GA treatment in healthy
individuals is eliminated. On the other hand, the number
of patients with intellectual disabilities and comorities
treated with GA increases in line with age (9-11).

A patient may experience progression of oral disease if
treatment is not provided due to age, behavior, inability
to cooperate, disability, or medical condition. Deferral
or denial of dental care can result in unnecessary pain,
increased treatment needs and costs, and ultimately a
more acute quality of life.

All of this highlights the need to consider children with
special needs a high priority group and to take into ac-
count the risks of developing oral diseases that require
more intensive preventive care, further monitoring of
treatments under the General Assembly, and continued
promotion of oral health (25). After comprehensive den-
tal care under GA, most healthy children can usually be
treated in dental surgery under local anesthesia, but still
require special preventive care and behavioral guidance,
due to their lack of cooperation and fear of dental proce-
dures. This will help reduce non-compliance with perio-
dic controls (21,31). Only four studies record follow-up,
ranging from 10 to 83% (4,9,21,25).

Indications for the application of GA should be based on
specific criteria, including risks, benefits, efficacy, ex-
pected results and the use of other behavioral guidance
techniques as an alternative. These patients require grea-
ter attention and additional effort in terms of oral and
medical treatment, and pose a major challenge for the
professionals involved (33).
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Conclusions
The use of GA for paediatric patients with special care
needs is increasing, there is little monitoring of these pa-
tients and preventive care is insufficient, with high wi-
thdrawal rates.
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