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ABSTRACT

Hospital dentistry is important to the delivery of oral health care to persons with dis-
abilities. Recent cuts in funding for hospital dentistry in Ontario have placed a great 
strain on the health care system’s ability to meet the demand for such care. General anes-
thesia is an accepted treatment option for patients who are uncooperative, but involves 
inherent risks. In this paper, we present the case of a person with developmental delay 
who received dental treatment under general anesthesia and subsequently developed 
complications to support the position that a dental program for persons with special 
needs should be provided in a hospital setting to minimize their risk of suffering serious 
complications and to ensure their safety.
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Hospital-based dentistry plays an im-
portant role in the delivery of oral 
health care to patients with special 

needs who are unable to receive their required 
dental care in their community. Oral health 
care is considered a vital component of overall 
health care, but the health care system’s ability 
to provide this necessary care is comprom-
ised.1–4 The Canadian health care system and 
hospitals have undergone significant restruc-
turing in the past decade in response to an 
ever-increasing demand for service. Also, a 
longstanding history of operating in a fiscal 
environment of reduced funding with rising 
costs has resulted in significant deficits.5 
Hospital-based dentistry in Ontario has felt 
the effect of these changes because of a re-
duction in available operating room time 
and resources dedicated to dentistry. In some 
cases, these reductions have resulted in the 
elimination of hospital clinical programs.5  
In Toronto, the dental departments in 3 fully 

affiliated teaching hospitals of the University 
of Toronto were closed during this period. The 
closures resulted in a reduction in the number 
of one-year hospital dental residency positions 
offered by Toronto’s faculty of dentistry from 
32 to the current 13, and also resulted in the 
relocation of the graduate program in oral and 
maxillofacial surgery.5

Persons with disabilities or special health 
care needs can be and are treated in com-
munity practice settings. However, many must 
be seen in a hospital setting because of their 
need for care in an operating room under  
general anesthesia or because of the com-
plex nature of their medical condition.6 The 
Hospital for Sick Children in Toronto provides 
oral health care for children with disabilities 
or who are medically compromised until the 
age of 18 years; after that they must seek con-
tinued care in their community. Toronto’s 
Mount Sinai Hospital’s dental program for 
persons with disabilities was established in 
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the early 1970s to provide oral health care for persons 
who required continued care in a hospital setting. These 
patients are seen only by referral from their primary care 
physician, dentist, dental clinic, case support worker or 
allied institution. The Mount Sinai Hospital program is 
the largest program of its type in Canada, with the dedi-
cated staff and resources needed to provide care for these 
persons, regardless of the severity of their disability.7 The 
current waiting list for an initial nonurgent consultation 
is from 3 to 6 months, and the waiting period for dental 
care under general anesthesia is 9 months to a year after 
the initial consultation.

The following case is presented to support the pos-
ition that a dental program for persons with special needs 
should be provided in a hospital setting to minimize their 
risk of suffering serious complications and to ensure their 
safety.

Case Report
A 28-year-old nonverbal healthy man with a severe 

developmental delay was scheduled for dental treat-
ment under general anesthesia because of his inability 
to cooperate with dental care done in an ambulatory 
clinic. His only daily medication was 25 mg quetiapine 
fumarate, prescribed to modify his behaviour. According 
to hospital policy, his family physician did the preopera-
tive medical assessment. The patient had previously been 
treated under general anesthesia to repair a left inguinal 
hernia and on 3 different occasions for comprehensive 
dental treatment without any significant complications. 
He was assessed by the anesthetist immediately before 
entering the operating room, who reaffirmed that the 
patient was fit for general anesthesia, as planned. In addi-
tion, his family, with whom he resided, confirmed that 
he was in good health. With the use of moderate physical 
restraints and with his mother present, he was positioned 
on the operating room table and general anesthesia was 
induced with 8% sevoflurane by inhalation. After induc-
tion, intravenous access was established and nasotracheal 
intubation was done with no complications, and the 
patient was maintained on a combination of anesthetic 
agents.

The following dental care was then provided: supra- 
and subgingival scaling with an ultrasonic scaler, dental 
polishing, 8 dental restorations, and a simple extrac-
tion of the upper-right third molar (tooth 28). No intra-
operative complications occurred and all vital signs were 
within normal limits throughout the procedure.

While being prepared for emergence from the general 
anesthesia and subsequent extubation, the patient was 
breathing spontaneously. However his oxygen saturation 
level fell into the 60% to 70% range while he was on 100% 
oxygen. At this point, a bronchoscopy was done and a 
significant amount of purulent exudate was found in the 
lower lobe of his right lung. A portable chest radiograph 

revealed consolidation in his right lung that could rep-
resent atelectasis and a mild opacity medially at the left 
base (Fig. 1). He was manually ventilated and promptly 
transferred to the intensive care unit, started on a 7-day 
course of moxifloxacin, stabilized and extubated the next 
day, and discharged in good condition 5 days later with 
instructions to see his family physician in a week. The 
final discharge diagnosis was an aspiration hypoxic epi-
sode during the general anesthesia for dental treatment.

Discussion
Every effort should be made to treat persons with 

developmental disabilities in an ambulatory hospital 
dental clinic setting with nonpharmacologic behaviour 
management techniques. After the risks and benefits of 
various behaviour management strategies are reviewed, 
informed consent must be obtained from the patient or 
persons who have the legal authority to provide con-
sent for the proposed treatment. Frequently, the dental 
care team, with the assistance of the primary home care 
providers, use protective stabilization to facilitate the 
required dental care. Conscious sedation is available to 
manage the uncooperative patient with a developmental 
disability, but is used infrequently because the results are 
unpredictable at best.8 Sedation with nitrous oxide is also 
unreliable for an uncooperative person with a disability 
because of the need to inhale through a secure nasal 

Figure 1: Portable chest radiograph of patient. During 
extubation, the oxygen saturation level had fallen to the 
60% to 70% range. As a result, a bronchoscopy was done, 
which revealed purulent exudates in the lower right lung. A 
chest radiograph was then taken while the patient was in 
the operating room. The consolidation seen in this patient’s 
chest radiograph suggests that the infection was subacute 
and present before the patient’s assessment for general 
anesthesia.
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hood.8 Oral and intramuscular agents can be used, but 
there is a high frequency of idiosyncratic responses with 
marked hyperactivity, followed by a period of sedation 
after the appointment once the stress from the dental visit 
has dissipated.8 More importantly, since the medication 
is not titrated for the individual patient, a deeper level of 
sedation may ensue and could place the patient at risk if 
the airway cannot be safely secured.8 Intravenous seda-
tive agents can also be used. They allow for titration of 
the required dose, but many uncooperative patients with 
developmental disabilities will not allow safe intravenous 
access without significant physical restraint. Finally, 
general anesthesia may be 
considered. It enables the 
anesthetist to properly se-
cure the patient’s airway and 
monitor his or her physio-
logic status at all times, al-
lowing an uncooperative 
patient to receive all neces-
sary dental care (clinical and radiographic examination, 
and preventive, restorative and surgical treatment) in 
one treatment session. This approach is a very safe way 
to provide dental care for the uncooperative patient with 
a developmental disability.8,9 The completion of this care 
subsequently allows the clinician to definitively establish 
a baseline for the person’s oral health and to enable for-
mulation of future preventive strategies.

A review of the literature indicates that about 5% of 
the population with a disability requires general anes-
thesia to facilitate comprehensive dental treatment.10 The 
primary reason reported for recommending treatment 
under general anesthesia for persons with a disability is 
their inability to cooperate with dental care in an ambu-
latory clinic setting, particularly if they have overt dental 
disease.11–13 Societal pressures also play a role; many par-
ents or caregivers are reluctant to consent to the applica-
tion of physical or conscious pharmacologic restraints. 
As a result, they insist that the dental care be provided 
under general anesthesia in the best interests of the  
patients’ psychological health and well-being.13

In many hospitals, patients scheduled for general 
anesthesia must have a separate appointment before the 
surgery so that an anesthetist can do a comprehensive 
preoperative assessment, including a review of their  
medical, surgical and medication history, a physical 
examination and preoperative tests, as needed. This 
assessment must be completed 30 days before the sur-
gery.14,15 If patients are nonverbal, another person must 
present their medical history; however, the accuracy of 
such statements, especially if the patients are institution-
alized, may be questionable.7,13 Not uncommonly, cases 
involving general anesthesia are cancelled because the 
preoperative assessment was not completed in accord-
ance with the institution’s protocol.

In contrast, persons with disabilities have undergone 
dental surgery under full general anesthesia after minimal 
preoperative investigations at the Mount Sinai Hospital 
in Toronto with minimal morbidity or mortality.9 In a 
survey9 of 147 cases done under general anesthesia, only 
20 patients had complications, most of which were minor. 
The more serious complications that developed during 
the course of their care under general anesthesia could 
not have been predicted or prevented by a more extensive 
preoperative assessment. Mount Sinai Hospital’s recom-
mendation is that the patient’s own physician, who should 
know the patient’s general condition best, complete the 

medical history before the 
general anesthetic and the 
physical examination, and 
that the dentist and anes-
thesiologist review these 
preoperatively.13 A further 
benefit of having general 
anesthesia in a hospital is 

the ability to do multiple nondental tests or examinations 
for those patients whose behaviour prohibits such inves-
tigations. These investigations may include blood work, 
a PAP smear, an electrocardiogram, medical imaging or 
other invasive procedures.

General anesthesia is relatively safe, but is not without 
risk. The mortality rate associated with general anesthesia 
for the sole purpose of comprehensive dental treatment 
in Ontario is 1.4 per 1,000,000 cases.16 Most complica-
tions are not a result of the anesthesia itself, but occur 
during the recovery period and involve the respiratory or 
cardiovascular system. The most common complications 
reported are nausea, vomiting and a sore throat.17–19 

The average lifespan of persons with developmental 
delay is increasing, in part, because of advances in the 
medical care available to them. As a consequence, the 
complexity of their presenting medical problems has also 
increased, and their comorbidities place them at a higher 
risk of mortality and morbidity while under general anes-
thesia.13,19 They have an increased incidence of dysphagia 
and gastroesophageal reflux disorder, which predisposes 
them to chronic aspiration and can result in pneumonitis 
or recurrent chest infections.9,19

One of the responses of the dental profession to the 
reduction in hospital access in Ontario has been to de-
velop general anesthetic facilities in the dental office or 
a community-based multiuser surgical centre to improve 
access to care under general anesthesia for healthy unco-
operative pediatric patients and dental-phobic adults.14 
The Hospital for Sick Children will no longer treat  
healthy patients over the age of 3 years who have an 
American Society of Anesthesiologists’ classification  
of 1 and 2. The hospital refers these patients to the 
community and instead focuses its limited operating 
room time on treating those with significant medical  

A further benefit of having general anesthesia in a 

hospital is the ability to do multiple nondental tests 

or examinations for those patients 

whose behaviour prohibits such investigations.
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comorbidities. Even with this change, the current waiting 
time for dental care under general anesthesia is 9 to  
12 months, which is longer than the target times.  
During this waiting time, patients with active caries 
could be in pain and may develop a major odontogenic 
infection with the risk of systemic involvement.

Significant costs are associated with the establish-
ment of a community-office general-anesthesia suite; 
these costs include, but are not limited to, the costs for 
equipment, staffing and the time spent on each patient. 
The coverage of dental costs provided by the Ontario 
government-sponsored plan for persons with disabilities 
does not provide sufficient remuneration for the anes-
thesia, dental treatment and overhead costs associated 
with such a service.20 As a result, it is cost-prohibitive for 
a private-practice provider to operate such a facility for 
persons with disabilities.20 Because of a lack of funding 
for dentistry for persons with disabilities, many of these 
patients cannot access care in a private office, so they 
are subsequently referred to a publicly funded hospital 
clinic for their care.20 In Arizona, Oregon, Tennessee and 
New York, when the amount of remuneration providers 
received for treating persons with disabilities was in-
creased, many of them subsequently received treatment 
in a private-practice setting. 20

Only those dentists who have received hands-on 
training in dentistry for persons with disabilities, either 
in their undergraduate dental curriculum or during  
specialized training, are likely to be comfortable treating 
this unique population in their practices.2,3 As a result, 
seeking dental treatment in a hospital dental department 
is the only available option for many of these patients. 
Most undergraduate dental programs in North America 
do not include or offer very little hands-on didactic and 
clinical experience in the dental care of patients with  
disabilities, thus further contributing to the lack of access 
to care for these patients in the community.2,3

The case study described in this paper demonstrates 
how quickly an unforeseen, potentially life-threatening 
complication can occur, and how prompt management 
and treatment from medical staff while in the operating 
room enabled this patient to fully recover and ultimately 
be discharged in good condition. The resources available 
to an anesthesiologist in a hospital, such as emergency 
facilities, equipment and staff, are far greater than the  
resources in a private clinic.21 Had this event occurred in 
an office setting, the management of such complications 
may not have yielded such a positive outcome. The health 
care system needs to increase the funding for hospital 
dental departments to decrease the waiting times for 
dental care under general anesthesia in a hospital and to 
provide dental students with further training in dentistry 
for persons with disabilities. Dentists who have received 
this additional training would be more inclined to treat 
persons with disabilities. Collaboration between these 

dentists in the community and hospital dental depart-
ments could result in regular dental maintenance care 
being provided in the community and required com-
prehensive dental care under general anesthesia, in the 
hospital. This arrangement could ease some of the burden 
placed on hospital dental departments.

The management of persons with disabilities is  
complex. Their dental care, even minor treatments,  
requires the most time to complete, yet the level of  
remuneration does not adequately cover the costs of this 
care. Moreover, the most severe adverse events associated 
with general anesthesia cannot be predicted nor pre-
vented, so in the interest of patient safety for persons with 
disabilities, the hospital is the ideal location to provide 
such care. This complex care, whether in the community 
or in the hospital, requires increased funding from gov-
ernment programs. a

THE AUTHORS

Acknowledgments: We would like to acknowledge the contributions of  
Dr. Sarah Davidson and Dr. Keith Titley.

Dr. Park is a first-year graduate student in the MSc program 
in pediatric dentistry at the faculty of dentistry, University of 
Toronto. At the time this paper was written, he was a hospital 
dental resident at Mount Sinai Hospital in Toronto, Ontario.

Dr. Sigal is professor and head of pediatric dentistry, division 
of clinical sciences and director of the graduate program in 
pediatric dentistry at the University of Toronto. He is also 
dentist-in-chief at Mount Sinai Hospital, Toronto, Ontario.

Correspondence to: Dr. Michael J. Sigal, Faculty of dentistry, University of 
Toronto, 124 Edward Street, Toronto, ON  M5G 1G6.

The authors have no declared financial interests.

This article has been peer reviewed.

References
1. Stiefel DJ. Delivery of dental care to the disabled. J Can Dent Assoc 1981; 
47(10):657–62.

2. Waldman HB, Perlman SP. Why is providing dental care to people with 
mental retardation and other developmental disabilities such a low priority? 
Public Health Rep 2002; 117(5):435–39.

3. Fenton SJ. Universal access: are we ready? Spec Care Dentist 1993; 
13(3):94.

4. Levine N. Community responses to the disabled and the dental profession-
al’s responsibility. J Can Dent Assoc 1985; 51(1):35–40.

5. Mock D. Faculties and hospitals. Presented at the symposium Access and 
Care: Towards a National Oral Health Strategy, 2004 May 13–15; Toronto, 
Ontario.

6. Waldman HB, Perlman SP, Fenton SJ. People with disabilities: how are we 
going to meet their needs? Spec Care Dentist 2005; 25(2):93–5.

7. Sigal A, Sigal MJ. Overview of a hospital based dental programme for 
persons with special needs. J Dis and Oral Health 2006; 7:176–84. 

8. Ghezzi EM, Chávez EM, Ship JA. General anesthesia protocol for the dental 
patient: emphasis for older adults. Spec Care Dentist 2000; 20(3):81–92. 

9. Ananthanarayan C, Sigal M, Godlewski W. General anesthesia for the 
provision of dental treatment to adults with developmental disability. Anesth 
Prog 1998; 45(1):12–7.

10. Milam SB. Pain control in dentistry: general anesthesia. Compend Contin 
Educ Dent 1986; 7(1):80–1, 84–7.



	 JCDA • www.cda-adc.ca/jcda • May 2008, Vol. 74, No. 4 •	 357

–––  Hospital-Based Dentistry –––

11. Hulland S, Sigal MJ. Hospital-based dental care for persons with  
disabilities: a study of patient selection criteria. Spec Care Dentist 2000; 
20(4):131–8.

12. Weaver JM. Special considerations concerning general anesthesia 
for dental treatment of handicapped patients. Anesth Prog 1995; 
42(3–4):93–4.

13. Sani RJ, Spencer RO. Integrating hospital dentistry into the general 
dental practice. J Calif Dent Assoc 2001; 29(6):433–44.

14. Leyman JW, Mashni M, Trapp LD, Anderson DL. Anaesthesia for the 
elderly and special needs patient. Dent Clin North Am 1999; 43(2):301–19, 
vi. 

15. DeRossi SS, Glick M. Dentistry in the operating room. Compend Contin 
Educ Dent 1997; 18(6):614–6, 618–24.

16. Nkansah PJ, Haas DA, Saso MA. Mortality incidence in outpatient  
anesthesia for dentistry in Ontario. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 1997; 83(6):646–51. 

17. Cooper AL, Leigh JM, Tring IC. Admissions to the intensive care unit after 
complications of anaesthetic techniques over 10 years. 1. The first 5 years. 
Anaesthesia 1989; 44(12):953–8.

18. Malamed SF. The postanesthetic period: complications. Dent Clin North 
Am 1987; 31(1):139–49.

19. Enever GR, Nunn JH, Sheehan JK. A comparison of post-operative 
morbidity following outpatient dental care under general anaesthesia in 
paediatric patients with and without disabilities. Int J Paediatr Dent 2000; 
10(2):120–5.

20. Dougherty N, Romer M, Birenbaum A. Protecting dental services for 
people with developmental disabilities. The impact of Medicaid managed 
care. N Y State Dent J 1997; 63(6):12–4.

21. Seward M; Department of Health. General anaesthesia for dental treat-
ment in a hospital setting with critical care facilities. A letter from the 
Department of Health, 31 May 2001. SAAD Dig 2001; 18(3):20–3.


