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Abstract
Objectives Special needs patients are prone to insufficient oral care and subsequent caries or periodontitis. The aim of this
retrospective study was the assessment of demand for restorative therapy and tooth extractions under general anesthesia in adults
with intellectual and/or physical disablement (IPD) or psychiatric disorders (PDs) with inherent dentist phobia at the University
Hospital of Innsbruck with regard to demographic factors.
Materials and methods A total of 444 consecutive cases of scheduled dental general anesthesia (DGA) in adults from 2003 to
2014 were included. From patient files, demographic data, the presence of either IPD or a PD, attested by a mandatory certificate,
and restorative therapy and tooth extractions performed under DGAwere obtained. Data analysis was carried out by means of
descriptive and comparative statistics.
Results Four hundred two cases (mean age 37.5 ± 13.87 years) assigned to 283 individuals with IPD and 42 cases (mean age
36.09 ± 13.03 years) assigned to 39 individuals with PDs arose in the observed period. Patients with PDs required significantly
more restorations (in 7.98 ± 5.4 versus 5.34 ± 4.41 teeth; p = 0.002; Mann-WhitneyU test) and extractions (of 4.86 ± 4.51 versus
2.6 ± 3.96 teeth; p < 0.001; Mann-Whitney U test) than patients with IPD.
Conclusions Demand for dental treatment was high in the collective of special needs patients. Oral health status was worse in
patients with PDs than in patients suffering IPD.
Clinical relevance While in patients with severe disablement, DGA presents the only treatment option, specific preventive
programs should be implemented for patients with minor disablement or dentist phobia. In these patients, alternative approaches
should be promoted.
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Introduction

According to a recent review, currently there are no certain
accepted protocols for the provision of dental treatment under
general anesthesia (dental general anesthesia, DGA) to patients

with special needs [1]. However, DGA presents the most com-
monly used technique for non-cooperative patients in need for
(extensive) dental rehabilitation [2]. Dentistry for individuals
with special needs (also referred to as persons with
Bdisablement,^ comprising the levels Bimpairment,^
Bdisability,^ and Bhandicap,^ as defined by the WHO [3])
encompasses the management of patients with intellectual,
physical, psychiatric, and complex medical problems [4].
Such patients are prone to insufficient oral care and subsequent
caries or periodontitis [5–9] and frequently display anxiety and
non-cooperation, rendering routine dental examination or
treatment arduous or impossible. Several studies have assessed
a high caries prevalence in children and adults with special
needs worldwide with decayed-missing-filled teeth (DMFT)
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scores ranging from around 12 to more than 23 in dependence
of age and other factors such as ability to cooperate with dental
treatment and type of residence [6, 7, 9–11]. Patients with IPD
frequently need assistance in daily oral care and depend on
caretakers to arrange and keep dentist appointments. In pa-
tients who are unamenable to conventional dental procedures,
DGA provides optimized treatment conditions. However,
DGA requires high efforts in terms of personnel and financial
expenditure within a hospital stay [12]. Moreover,
multimorbidity and/or intellectual disability implicate an in-
creased risk of anesthetic complications and a delayed recov-
ery after the procedure [13–17]. Time spans from admission to
DGA should be kept as short as possible within the hospital’s
means in order to hold down anxiety, progression of caries/
inflammatory processes, and pain during the wait [18].

Little literature is available on the state of oral health in
special needs patients in Austria. A few studies relate to geri-
atric inhabitants of nursing homes. One study in around 680
home residents (mean age over 85 years) found ameanDMFT
score of 25.6 ± 4.2 and shortcomings of oral care and prostho-
dontic rehabilitation [19]. Two investigations assessed the ex-
tent of denture hygiene (in relation to cognitive status) and
denture retention in residents of retirement homes (mean age
over 80 years) and also identified a need for improvement of
oral care and denture maintenance/fitting [20, 21]. The indi-
viduals admitted to DGA at the Hospital of Innsbruck are
considerably younger and usually suffer disablement not as-
sociated with age-related diseases. The aim of this study was
the breakdown of diagnoses and the quantification of demand
for restorative therapy and/or tooth extractions under sched-
uled DGA in adult persons with special needs in order to
contribute relevant data to healthcare policies.

Material and methods

Subjects

All consecutive cases (n = 444) of scheduled DGA in adult
patients (older than 16 years) at the University Hospital of
Innsbruck from January 1, 2003, to December 31, 2014,
served as study population. At admission for DGA, patients
with IPD were usually attended by their caretakers.
Obvious carious decay, broken or loose teeth, or presumed
pain frequently presented reasons for seeking consultation.
Depending on the patient’s general and mental condition, a
clinical examination was attempted by the consultant in
charge. If possible, an orthopantomogram (OPG) was taken
in order to assess the need for dental treatment. (In rare
cases of non-amenability to a clinical assessment and im-
aging, explorative DGA including professional oral hygiene
was indicated on speculation.) Patients with PDs with in-
herent anxiety or dentist phobia who were claiming DGA

were only admitted upon presentation of a certificate by a
consultant psychiatrist testifying the inability to undergo
standard dental treatment under local anesthesia. The obli-
gation to present such a certificate was introduced in
January 2007. A preoperative internistic check-up with re-
spect to suitability for general anesthesia was usually per-
formed at the outpatient clinic of the Department of
Anaesthesiology and Critical Care Medicine. With preoper-
ative informed consent given by the patient or his/her legal
guardian, DGA was accomplished in the course of a day-
unit stay (or a prolonged hospitalization, if necessary for
medical reasons) at the inpatient department of the
University Hospital of Cranio-Maxillofacial and Oral
Surgery. DGA included scaling and tooth polishing, a clin-
ical assessment, intraoperative single tooth radiographs in
case of absence of a preoperative OPG, restorative therapy
of carious teeth by means of composite (Tetric EvoCeram,
Ivoclar Vivadent, Schaan, Liechtenstein; bonding
OptibondFL, Kerr, Biberach, Germany), and extraction of
profoundly carious teeth presenting vital or avital pulp ex-
position on excavation. In order to keep duration of general
anesthesia short and to ensure postoperative long-term ab-
sence of pain, endodontic treatment was not performed un-
der DGA.

Study design and data acquisition

The study was designed as a retrospective analysis of
anonymized demographic data, medical and dental findings,
and dental therapy performed under general anesthesia, de-
rived from digital patient files. Ethical approval to the study
protocol was obtained by the institutional ethical committee,
study number 2014-0269 341/4.8 (3621a).

The following anonymized data were extracted from pa-
tient files, coded by numbers, and tabularized (Excel,
Microsoft, Redmont, WA, USA):

a. Date of birth
b. Gender: male/female
c. Presence of IPD and its underlying diagnosis as far as

documented in the case file
d. Existence of a psychiatric certificate and psychiatric diag-

nosis warranting DGA (from January 1, 2007, to
December 31, 2014)

e. Date of DGA
f. OPG: yes/no
g. Restorative therapy under DGA, assigned to tooth

numbers
h. Tooth numbers of teeth extracted under DGA

From date of birth and date of DGA, the patients’ age at the
time of DGAwas calculated.
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Data analysis

Demographic data was analyzed descriptively. According to
the data type, results were reported as mean ± standard devi-
ation or absolute (relative) frequencies. For the comparative
analysis of data in subgroups, Shapiro-Wilk Test was used to
test the normality of data distribution. In case of a normal data
distribution, t test and in case of a not normal data distribution,
Mann-Whitney U test was applied. Pearson Chi-Square test
was used to compare categorical data in subgroups.
Significance level was set at p = 0.05. Computational work
was performed using SPSS software (SPSS Statistics
Version 21, IBM, Armonk, NY, USA).

Results

Number of cases

Altogether 444 cases of scheduled DGA in 322 adults with
special needs were recorded in the time span from 2003 to
2014. Out of these, 402 cases (90.5%) were attributed to 283
adults with IPD and 42 cases (9.5%) were assigned to 39
adults diagnosed with PDs. Per year, 34 cases of patients with
IPD and 5 cases of patients with PDs received scheduled DGA
(within the time span 2003 to 2014 or 2007 to 2014, respec-
tively). The difference in numbers per year between the two
subgroups was statistically significant (p < 0.037; Pearson
Chi-Square test).

Diagnoses

Patients with IPD

In most of the 283 individuals with disablement, mental, and
physical deficiencies were combined and referred to as
Bmental retardation^ not further specified, or Bautism,^ fre-
quently in combination with Bphysical impairment,^
Bepilepsy,^ Bspasticity,^ or Bhydrocephalus.^ Toxic or conta-
gious embryopathy, perinatal hypoxia, developmental disor-
ders (such as microcephalus), traumatic events, apoplectic (is-
chemic or hemorrhagic) insults, infectious diseases (such as
meningoencephalitis), Alzheimer’s disease, multiple sclerosis,
and other harms were itemized as causes for brain damage.
Further, inheritable diseases, such as Down’s syndrome,
Tourette’s syndrome, Huntington’s chorea, and other chromo-
somal abnormalities implicating various syndromic diseases
were identified as medical conditions necessitating DGA.

Patients with PDs

A total of 39 individuals presenting with a psychiatric certif-
icate were diagnosed with the following disorders: dentist

phobia (15); other phobic behavior disorders (seven); depres-
sion (six), schizophrenia (four); emotional disorders (four);
aggressive behavior disorders (two); and somatoform
(eating) disorder (one).

Multiple DGA

Of all individuals treated under GA (n = 322), 61 patients
received DGA twice, 19 patients three times, five patients four
times, and two patients five times within the observed period.
In the group of individuals with IPD (n = 283), 58 patients
underwent DGA twice, 19 patients three times, five patients
four times, and two patients five times. Three out of 39 pa-
tients with PDs had DGA twice.

Age, gender, and OPG

The distribution of age, gender, and availability of a preoper-
ative OPG in patients with IPD and PDs is depicted in Table 1.
Differences in age and gender between the two subgroups
were not statistically significant, whereas the difference in
the availability of a preoperative OPG was statistically highly
significant (p < 0.001; Pearson Chi Square test).

Restorative therapy and tooth extractions under DGA

In a total of 444 cases, 2481 teeth were restored and 1279 teeth
(1246 permanent and 33 primary teeth) were extracted. Per
case, 5.59 ± 4.58 teeth (range 0 to 23) received restorative
therapy and 2.81 ± 4.06 permanent teeth (range 0 to 28) were
extracted.

Table 2 displays the means of restored and extracted teeth
in patients with IPD and PDs.

Numbers of teeth restored/extracted differed significantly
(p = 0.002)/highly significantly (p < 0.001) (Mann-WhitneyU
test) between the two subgroups.

Out of 4381 surfaces restored in 2481 teeth, 1403 were
occlusal, 926 were buccal, 858 were mesial, 774 were distal,
and 420 were lingual. The total of 1246 extracted permanent
teeth comprised 158 (12.7%) maxillary incisors, 64 (5.1%)
maxillary canines, 211 (16.95%) maxillary premolars, 269
(21.6%) maxillary upper molars, 102 (8.2%) mandibular inci-
sors, 45 (3.6%) mandibular canines, 150 (12%) mandibular
premolars, and 247 (19.85%) mandibular molars.

Distribution of restored and extracted teeth per case (up to
five teeth; six to ten teeth; 11 to 15 teeth; more than 15 teeth),
see Tables 3 and 4.

Discussion

In the study collective, by numbers of patients, the demand for
DGAwas significantly higher in adults with IPD than in adults
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with PDs with inherent anxiety or (dentist) phobia. Per year,
around 34 adults with IPD and five adults with PDs underwent
scheduled DGA. This distribution may be partly explained by a
reduced or non-existing approachability of patients with severe
disablement by alternativemethods and also by complexmedical
conditions frequently present in this group of special needs pa-
tients, which might lead to referral to a specialized hospital. In
patients with PDs, the obligation to provide a psychiatric certif-
icate attesting their inaptitude to receive dental treatment without
GAmight present a certain impediment for claimingDGA.Also,
in patients suffering dental phobia, ongoing procrastination of
dental consultations may in some cases culminate in acute pain-
ful conditions demanding immediate action rather than scheduled
treatment [10, 11, 22–24].

Procrastination of dental consultation may also be an expla-
nation for the fact that in this study, patients with PDs required
significantly more restorations (in 7.98 ± 5.4 versus 5.34 ± 4.41
teeth) and extractions (of 4.86 ± 4.51 versus 2.6 ± 3.96 teeth) than
patients with IPD, whose caretakers are usually obliged to ar-
range dental appointments. Altogether, at a mean age of around
36 to 37 years, there was a high demand for dental treatment in
both groups. Thereby, restorative procedures outweighed tooth
extractions. Other retrospective studies in special needs patients
treated under DGA conformingly found a higher demand for
restorative procedures than for extraction therapy in adolescents
and adults [25, 26], whereas a recent 2-year retrospective review
assessed a higher frequency of tooth extractions than restorations
in special needs patients aged 16 to over 75 years [27]. The

extractions-to-restorations ratio may (aside from the extent of
carious decay or periodontal disease) depend on the applied treat-
ment criteria, e. g., preventivemeasures such as pulp therapy/root
canal treatment versus tooth extraction). Although single-visit
endodontic treatment under general anesthesia has been consid-
ered a feasible treatment option [28], root canal treatment was not
performed in the collective surveyed in the present study.
According to internal directives, the risk of complications of
endodontic treatment such as pain, swelling, fistula, radiologic
failure, and consecutive tooth extraction [29] was not taken, in
order to prevent clinical conditions necessitating further DGA.
Both, the immanent risk of anesthetic complications of DGA in
patients with special needs [15–17] and the hospital’s limited
capacity for (repeated) DGA supported the decision in favor of
extraction of profoundly carious teeth (versus endodontic treat-
ment) under DGA in this special clientele.

The difference in availability of preoperative OPGs between
IPD and PDs patients is explainable by the intellectual and/or
physical inability of persons with disablement to keep a steady
head position for the required time, while most patients with
dental phobia or other PDs seem to tolerate the taking of anOPG.

A survey in the general population of Austria in the year
2010 assessed a high level of oral health in 35- to 44-year-
olds. Fifty one percent of this age group presented a complete
natural dentition, 97% reported daily oral hygiene, and 85%
reported a dental consultation within the last 12 months [30].
In patients with IPD, in contrast, domestic oral care is chal-
lenging and sometimes even impossible. Additionally, some

Table 1 Age, gender, and number of available orthopantomograms in patients with intellectual and/or physical disablement and in patients with
psychiatric disorders

Cases in total
n = 444

Patients with
disablement
(cases) n = 402

Patients with psychiatric
disorders (cases) n = 42

Mean age 37.37 ± 13.78 37.5 ± 13.87a 36.09 ± 13.03a

Gender Male 245 (55.2%) 226 (56.2%)b 19 (45.2%)b

Female 199 (44.8%) 176 (43.8%)b 23 (54.8%)b

OPG 164 126 (31.3%)c 38 (90.5%)c

OPG, orthopantomogram
a p = 0.55; Mann-Whitney U test
b p = 0.17; Pearson Chi-Square test
c p < 0.001; Pearson Chi-Square test

Table 2 Restored and extracted teeth under DGA in patients with intellectual and/or physical disablement and in patients with psychiatric disorders

Patients with disablement
(Cases) n = 402

Patients with psychiatric
disorders (Cases) n = 42

Restored teeth under DGA per patient mean ± SD 5.34 ± 4.41a 7.98 ± 5.4a

Extracted teeth under DGA per patient mean ± SD 2.6 ± 3.96b 4.86 ± 4.51b

a p = 0.002; Mann-Whitney U test
b p = 0.002; Mann-Whitney U test
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medications such as antiepileptics (causing gingival hyperpla-
sia) or antidepressants (causing mouth dryness) may further
worsen the oral condition. All the same, in case of non-
cooperation or defense, routine dental examination and/or
treatment is doomed to fail. In these cases, DGA provides
improved conditions for clinical assessment and treatment,
although the increased risk of anesthetic complications in spe-
cial needs patients frequently displaying complex medical dis-
orders must be considered [31]. At the University Hospital of
Innsbruck, after a thorough preoperative examination with
respect to suitability for GA and, if required, an appropriate
premedication, DGA is performed by a dental consultant, if
necessary with the help of an oral surgeon, in cooperation with
an experienced anesthetist by use of the armamentarium, fa-
cilities and staff available in a hospital center. No severe peri-
or postoperative complications were reported in the study
sample. However, DGA in patients with severe disablement
seems a Sisyphean task (in terms of necessity of repeated
DGA) if an improvement in daily oral care is not contrivable.
In patients with minor disablement or in patients suffering
anxiety or phobia, oral hygiene instructions and periodic pro-
fessional cleaning may well be of avail. An empathetic ap-
proach (maybe along with alternative methods, such as behav-
ior management, hypnodontia, conscious sedation, or nitrous
oxide analgesia, or along with concomitant psychiatric or psy-
chological counseling) may facilitate dental treatment without
general anesthesia. Alas, in Austria, the costs for alternative
methods are—unlike for DGA in a public hospital—not met
by the public health fund. Regular dental checkups after DGA
have been shown to affect a reduced demand for further inva-
sive treatments [32]. So far, in Innsbruck, a systematical recall
program has not been implemented but should be considered
for the future. At the Hospital of Dental Prosthetics and

Restorative Dentistry, once a week, patients with (minor)
IPD, attended by the nonprofit association BLebenshilfe
(Counseling) Tirol,^ receive scheduled professional oral hy-
giene and/or, when possible, dental treatment (under local
anesthesia), including (mostly removable) prosthetic rehabili-
tation. The management of special needs patients presents a
challenging and time-consuming task and requires accessible
facilities [33] as well as a dedicated staff. In severe cases of
disablement, DGA remains the only treatment option.

This study provides relevant data on the oral health status
of special needs patients treated under DGA. Limitations of
this study are owed to its retrospective character. Further data
of interest, such as previously filled andmissing teeth, the type
of residence or care (home or institutional), and the mode and
extent of aftercare following DGA were not (consistently)
available from patient files.

Clinical relevance

By numbers of patients, in investigated collective, demand for
DGAwas significantly higher in adults with IPD than in adults
with PDs associated with anxiety or phobia. While in patients
with severe disablement DGA seems to present the only treat-
ment option, specific preventive dental programs (carried out
by specialized teams in centers or dental practices) should be
implemented for the management of patients with minor dis-
ablement or patients suffering psychiatric disorders [10, 34,
35]. In these patients, the promotion of alternative approaches
such as behavior management, hypnodontia, or conscious se-
dation should be considered.
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Table 3 Number of teeth restored under DGA, assigned to cases

Number of
restored teeth

Number of cases
(n = 444)

0–5 246 (55.4%)

6–10 133 (30%)

11–15 48 (10.8%)

> 15 17 (3.8%)

Table 4 Number of teeth extracted under DGA, assigned to cases

Number of
extracted teeth

Number of cases
(n = 444)

0–5 379 (85.4%)

6–10 42 (9.4%)

11–15 12 (2.7%)

> 15 11 (2.5%)
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