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Abstract

T Sitilci, S Demirgan1, C Akcay, N Kahraman, BG Koseoglu, MA Erdem, AB Cankaya

Background and Purpose: We analyzed and retrospectively compared patients
with and without intellectual disability (ID) who underwent oral surgery under
general anesthesia at Istanbul University, Faculty of Dentistry, Department
of General Anesthesia, between October 2012 and June 2013 with regard
to the following categories: Demographic features, American Society of
Anesthesiologists (ASA) classification, Mallampati score, type of anesthetic drug
used during the operation, type of intubation used, any difficulties with tracheal
intubation, presence of systemic diseases, and recovery times after ending general
anesthesia. Materials and Methods: A total of 348 patients were selected from
the Department of Maxillofacial Surgery and the Department of Pedodontics who
underwent surgery with general anesthesia. Medical histories of all patients were
taken, and their electrocardiography, chest X-rays, complete blood count, and
blood clotting tests were checked during a preoperative assessment. Mallampati
evaluations were also performed. Patients were grouped into ASA I, II, or III
according to the ASA classification and were treated under general anesthesia.
Results: There was no significant difference between normal and intellectually
disabled patients in terms of gender, Mallampati scores, intubation difficulties,
mean anesthetic period, time to discharge, or postoperative nausea and vomiting.
Epilepsy and genetic diseases in intellectually disabled patients were significantly
more common than in non-ID (NID) patients. However, the frequency of diabetes
and chronic obstructive pulmonary disease in NID patients was significantly
higher than in the intellectually disabled patients. Conclusion: Dental treatment of
intellectually disabled patients under general anesthesia can be performed just as
safely as that with NID patients.
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nonintellectually disabled patients

Introduction

D

espite modern technology, dental treatment
continues to induce fear and anxiety in many
patients. It has been reported that dental anxiety is the
fifth most common cause of frequent anxiety.[9,11] General
anesthesia is used to control pain and anxiety in medical
and dental practice. General anesthesia is relatively safe
and works rapidly, but there is always a risk for error,
and the extra attention required for patients receiving
general anesthesia can be exhausting for physicians.
General anesthesia is frequently used for oral and
maxillofacial surgical operations that are so broad or
prolonged that they cannot be performed using local
anesthesia. General anesthesia is preferred for patients
with intellectual disabilities (IDs), anxiety problems, or
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psychological disorders and for those in whom sedation
has been unsuccessful. It is also often used for patients
undergoing restorative and operative dental procedures,
for patients who are allergic to local anesthetics, in cases
where local anesthetics are ineffective, in cases with
a very strong emetic reflex, and in those cases where
dental diseases are accompanied by systemic diseases.[34]
ID, also called as intellectual development disorder
and formerly known as mental retardation (MR), is a
Address for correspondence: Dr. T Sitilci, Department of
Oral and Maxillofacial Surgery, Faculty of Dentistry, Istanbul
University, İstanbul 34093, Turkey.
E-mail: tsitilci@istanbul.edu.tr
This is an open access article distributed under the terms of the Creative Commons
Attribution-Non Commercial-Share Alike 3.0 License, which allows others to remix,
tweak, and build upon the work non-commercially, as long as the author is credited
and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

How to cite this article: Sitilci T, Demirgan S, Akcay C, Kahraman N,
Koseoglu BG, Erdem MA, Cankaya AB. Comparison of patients with and
without intellectual disability under general anesthesia: A retrospective
study. Niger J Clin Pract 2017;20:438-44.

© 2017 Nigerian Journal of Clinical Practice | Published by Wolters Kluwer - Medknow

[Downloaded free from http://www.njcponline.com on Tuesday, May 16, 2017, IP: 165.255.152.17]
Sitilci, et al.: General anesthesia in patients with and without intellectual disability

condition that emerges during the developmental period
in which general mental functions are below normal,
and adaptive behaviors are inadequate.[33,38] As of 2013,
(update) the term “MR” was still used by the World
Health Organization (WHO), but it is expected that the
term “MR” will be replaced with “ID.”
The WHO reported that patients with ID constituted
3% of the world population.[7] The risk of infection in
ID patients is higher than in healthy individuals due to
odontogenic infection risk, poor oral hygiene, and immune
system inhibition.[5] Commonly, patients with ID are not
cooperative, and thus, general anesthesia is required for
their dental therapy and even for oral examinations.[21,27]
As a result, oral and dental therapies for such patients are
commonly done under general anesthesia.[29]
A significant number of ID cases also have central
nervous system diseases such as epilepsy, poor motor
control, stroke, and spasticity. Muscular and skeletal
anomalies in the head and neck may make it difficult
to obtain airway patency. The following problems,
which are routinely seen in ID patients, may make the
application of general anesthesia difficult and can even
cause problems until patient discharge: Scoliosis (which
impacts lung function), muscle coordination problems
and contractures, neurological diseases, cardiovascular
system diseases, accompanying metabolic diseases, and
other difficulties due to genetic syndromes.[1]
The aim of this study was to analyze and retrospectively
compare characteristics of patients with and without
intellectually disabilities who underwent surgery with
general anesthesia at Istanbul University, Faculty of
Dentistry, Department of Dental General Anesthesia,
between October 2012 and June 2013 in the following
categories: Demographic features, American Society
of Anesthesiologists (ASA) classifications, Mallampati
scores, type of anesthetic drug used during the operation,
type of intubation used, any difficulties with tracheal
intubations, presence of systemic disease, recovery times,
and any complications due to general anesthesia.

Materials

and

Methods

Our study included 348 patients who were treated at
the General Anesthesia Unit of the Faculty of Dentistry,
Istanbul University, between October 2012 and January
2014. The following criteria were taken into consideration
when grouping the patients:
•
•
•

Inability to cooperate due to ID or any other reason
A prior attempt for sedation was unsuccessful due to
dental phobia or strong emetic reflexes of the patient
Presence of systemic diseases accompanying the dental
problem(s).

Based on these criteria, patients were divided into ASA
Groups I, II, or III and were treated under general
anesthesia.
According to routine practices in our department,
the medical histories of all patients who underwent
surgery with general anesthesia were taken, and their
electrocardiography, chest X-rays, complete blood
count, and blood clotting tests were checked during a
preoperative assessment. Systemic examinations and
Mallampati evaluations were performed.
Patients were taken to our clinic on the day of their
surgeries. Venipuncture was performed in non-ID (NID)
patients and in ID patients who did not have serious
cooperation limitations. The latter group of patients
received intravenous midazolam (Roche, Switzerland)
15 min prior to their admission to the operating
room for premedication purposes. The patients who
rejected venipuncture received oral midazolam (Roche,
Switzerland) 30 min prior to the operation.
Induction of general anesthesia in patients who had an
intravenous cannula was performed with intravenous
pentothal sodium or propofol, fentanyl (Vem İlaç, Turkey),
and rocuronium (Schering-Plough, United States). Induction
of anesthesia in patients who could not undergo venipuncture
was performed via inhalation of 8% sevoflurane and a 50%
N2O/O2 gas mixture using a face mask. Then, intravenous
cannulas were inserted, and fentanyl (Vem İlaç, Turkey)
and rocuronium (Schering-Plough, United States) were
administered after venipuncture.
Nasotracheal or orotracheal intubation was performed
according to the surgery to be performed and the
anatomical status of the airways. After endotracheal
intubation, anesthetic maintenance was achieved with
1–2% sevoflurane in a gas mixture with 50% N2O/
O2. Patients who underwent surgery or tooth extraction
received intravenous lornoxicam (Nycomed, Turkey)
or paracetamol (Atabay Pharmaceuticals, Turkey) as an
analgesic and metoclopramide (Recordati, Turkey) as an
antiemetic, if no contraindication existed.
At the end of the procedure, the patients received
atropine (Traphaco, Vietnam) and neostigmine (Adeka
İlaç, Turkey) for muscle recovery. The impact of
rocuronium was eliminated with sugammadex (Merck
Sharp Dohme, United Kingdom) in patients with
muscular diseases, obesity, anatomical problems in the
upper respiratory tract, or difficult intubation because
the use of neostigmine and atropine may be insufficient
or contraindicated for recovery. Patients were observed
in the post anesthetic care unit after extubation and
discharged when they reached a Modified Aldrete
Scoring System (MASS) score ≥9.
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In this study, statistical analyses were performed using
the Number Cruncher Statistical System 2007 software
(NCSS, LLC, Kaysville, UT, USA). We used descriptive
statistics (means, standard deviations) to evaluate the
data. In addition, we used a one-way analysis of variance
for intergroup comparisons, Tukey’s multiple comparison
test for subgroup comparisons, an independent groups
t-test to compare binary groups, and a χ2 test and
Fisher’s exact to compare qualitative data. Results were
evaluated at the P < 0.05 level of significance.

Results
Of 348 the cases treated at the General Anesthesia Unit,
186 were NID patients (NID, 53.4%) and 162 were ID
(46.6%). The average age of all patients was 20.48 ±
16.14 years. Of the NID patients, 87 were female and
99 were male. Of the ID patients, 54 were female and
108 were male. There were significantly more males than
females in the ID group, but there was no significant
difference in the proportions by sex in the NID group
[Table 1] and [Table 2].

Based on the preoperative Mallampati evaluation, 31
(8.9%) patients were classified as Mallampati 3, 16 of
these patients were in the NID, and 15 were in the ID
group. There was no significant difference in Mallampati
scores between the ID and NID patients.
Difficult intubations occurred in five (1.4%) patients; two
of these were NID, and three were ID patients [Table 4].
There was no significant difference between NID patients
and ID patients in the frequency of difficult intubation.
Of the patients, 309 (88.8%) received nasotracheal
and 39 (11.21%) received orotracheal intubation. No
significant difference was observed between NID and ID
patients in terms of intubation method.
Bradycardia developed during anesthetic induction in
only two (0.6%) patients, both of whom were ID patients.
However, this was not statistically relevant.
In the operating room, the mean anesthetic period was
65.3 ± 36.6 min. No significant difference was observed
between NID and ID patients in terms of anesthetic
period [Table 5].

Of the NID patients, 50 (26.9%) were classified as
ASA II due to additional disease, and six (3.2%) were
classified as ASA III. Of the ID patients, 92 (56.8%) were
classified as ASA II and six (3.7%) as ASA III. There was
a significantly higher number of ID patients classified as
ASA II when compared with NID patients [Table 3].

When we examined the relationship between the
induction agent and the intraoperative periods of patients

General anesthesia was used in 168 (48.3%) of the
patients due to an inability to cooperate due to IDs and/
or psychiatric diseases, 122 (35.1%) received general
anesthesia due to dental phobias or strong emetic
reflexes that could not be eliminated with sedation, and
58 (16.7%) underwent general anesthesia due to cooccurring systemic diseases that could not treat under
local anesthesia.

Nonintellectually
Intellectually
disabled (%)
disabled (%)
ASA I
130 (69.9)
64 (39.5)
ASA II
50 (26.9)
92 (56.8)
ASA III
6 (3.2)
6 (3.7)
Total
186 (100)
162 (100)
ASA=American Society of Anesthesiologists

Table 1: Ratio of intellectually disabled to
nonintellectually disabled (normal) patients
n (%)
186 (53.4)
162 (46.6)

Normal
Intellectually
disabled
Total

348 (100)

Table 2: Gender ratio between intellectually disabled
patients and nonintellectually disabled patients
Normal
Intellectually
disabled
Total
440

Men (%)
99 (47.8)
108 (52.2)

Women (%)
87 (61.7)
54 (38.3)

207 (100)

141 (100)

P
0.011

Table 3: The ratio of intellectually disabled patients
to nonintellectually disabled patients by the American
Society of Anesthesiologists classification
P
0.0001

Table 4: Difficult intubations in intellectually disabled
patients and nonintellectually disabled patients
according to the American Society of Anesthesiologists
classification
Normal (%)
Difficult intubation
Negative
Positive
Total

184 (98.9)
2 (1.1)
186 (100)

Intellectually
disabled (%)
159 (98.15)
3 (1.85)
162 (100)

P

0.544

Table 5: Comparison of discharge time in intellectually
disabled patients and nonintellectually disabled patients
Discharge time
Nonintellectually
disabled
Intellectually disabled

Nigerian Journal of Clinical Practice ¦ Volume 20 ¦ Issue 4 ¦ April 2017

n

Mean±SD

186
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in the operating room, we found that the operative period
for the group with sevoflurane was shorter than for
patients induced with pentothal and propofol. There was
no statistically significant difference between anesthesia
periods in patients who used propofol versus those who
used pentothal. Similar results were also found in MASS
evaluations [Table 6].
Patients were discharged after reaching a MASS
value ≥ 9. The mean discharge period was 117.1 ± 33.4
min, and this did not differ significantly between the
NID and ID patient groups [Table 7].
During the postoperative period and before discharge,
postoperative nausea and vomiting (PONV) developed
in 17 (4.9%) individuals [Table 8]. Nine of these cases
were NID and eight were ID patients. Thus, there was no
significant difference in PONV incidence. We evaluated
the relationship between induction agent and PONV; 10
patients were induced with sevoflurane, one with propofol,
Table 6: Discharge time according to induction agent
used in general anesthesia
n
Sevoflurane
Pentothal
Propofol
P
Tukey’s test
Sevoflurane/pentothal
Sevoflurane/propofol

Discharge
time (min)
109.1±28.7
128.1±36.4
123.7±35.6
0.0001
P
0.0001
0.017

191
111
46
348

Pentothal/propofol

0.717

Table 7: Average discharge time of surgery patients
n Minimum Maximum Average SD
Discharge time 348 45
300
117.1
33.4
SD=Standard deviation

Table 8: Average number of patients with postoperative
nausea and vomiting
Nonintellectually
disabled (%)

Intellectually
disabled (%)

PONV
Negative
177 (95.2)
154 (95.1)
Positive
9 (4.8)
8 (4.9)
PONV=Postoperative nausea and vomiting

P

0.966

and six with pentothal. We found no significant difference
in PONV according to induction agent [Table 9].
With regard to patients’ diseases in addition to the
dental problems, the most frequently seen diseases were
epilepsy (18.1%), COPD (7.8%), and genetic diseases.
The frequency of epilepsy and genetic diseases was
significantly higher in ID than in NID patients. However,
the frequency of diabetes and COPD was significantly
higher in NID than in ID patients.

Discussion
Dental treatment under general anesthesia is a modern
and humanistic method that is often required due to poor
cooperation, contraindications, or the insufficiency of
local anesthesia and long duration of treatment. Nearly, all
such cases are managed as ambulatory procedures.[29] The
preferred method of anesthesia for ambulatory procedures
should adequately suppress intraoperative stress, maintain
the patient’s hemodynamic stability during the operation,
and allow a short recovery period.[39,42]
Ambulatory dental treatment under general anesthesia
has advantages that should not be understated for
both NID and ID patients, given a good preoperative
assessment, preparation, and choice of an optimal
anesthetic agent. Ambulatory general anesthesia has
many advantages, including low cost and the possibility
of including several therapies in one session, and it has
fewer undesired effects on patients and their families
than standard treatment may have.
In this study, the ID group included significantly more
men than women, consistent with previous reports. One
reason for this lies in the difficulty of restraining and
restricting male patients due to their physical strength.[14,43]
Before the induction of general anesthesia, ID and NID
patients frequently require premedication to reduce
anxiety and ensure smooth anesthetic induction, as well
as to separate them easily from their families.[35] An ideal
sedative drug for premedication should have a rapid start
and stop of action and should not result in a delay of
induction, wakening, or recovery phases. Premedication
drugs can be administered via oral, intranasal,
intramuscular (IM), or rectal routes. The oral method is
painless, is easily and safely applicable, has a short onset
of action and a short period of action, has less potential

Table 9: Postoperative nausea and vomiting incidence according to induction agent used in general anesthesia
Sevoflurane (%)
PONV (negative)
181 (94.8)
PONV (positive)
10 (5.2)
Total
191 (100)
PONV=Postoperative nausea and vomiting

Pentothal (%)
105 (94.6)
6 (5.4)
111 (100)

Propofol (%)
45 (97.8)
1 (2.2)
46 (100)

Total (%)
331 (95.1)
17 (4.9)
348 (100)

Nigerian Journal of Clinical Practice ¦ Volume 20 ¦ Issue 4 ¦ April 2017

P
0.656

441

[Downloaded free from http://www.njcponline.com on Tuesday, May 16, 2017, IP: 165.255.152.17]
Sitilci, et al.: General anesthesia in patients with and without intellectual disability

for side effects, and allows rapid recovery.[22,23] Midazolam
(85%), ketamine (4%), transmucosal fentanyl (31%), and
meperidine (2%) are often preferred as sedative drugs.[22,28]
Orally administered midazolam is an effective
preanesthetic medication because there is a high degree of
cooperation with the inhalation induction of anesthesia.[8]
Oral midazolam (Roche, Switzerland) 0.75 mg/kg was
given to our patients who did not receive an iv cannula 30
min prior to entering the operating room, and all of these
patients could then be taken into the operating room with
no problem. Midazolam is easy to administer. It will be
easy and comfortable both to the doctor and the patient to
achieve sedation without the need for cooperation of the
ID patient. It will also help to reduce the anxiety of the ID
patient.[6]
Because of its bad taste, oral midazolam can be mixed
with fruit juice prior to administration.[15] Based on our
experience and published studies stating that 5–10 mL
fluid intake before general anesthesia is not a risk factor
for aspiration, the drug was mixed with sour cherry
juice.[37] During induction, no vomiting was observed.
Although oral sedation among all sedation methods is
easy to administer because it needs cooperation and a
chance of positive aspiration new methods which are
more safer and not needing cooperation with the patient
should be refined.
Sevoflurane has many features of an ideal inhalational
agent. It has low blood-gas solubility and allows
uncomplicated and rapid induction of and emergence
from anesthesia.[2,10] We prefer sevoflurane to minimize
possible risks during intubation because it does not
irritate the airway.[26] Sufficient time must be devoted to
postoperative recovery. As it is in compatible with the
current literature sevoflurane was tolerated well in both
ID and NID patients and no respiratory disturbances
were seen.[41]
An evaluation of airway patency is necessary to
determine the intubation technique to be used and
to preclude perioperative complications. However,
examination of the airway may be less effective in ID
patients.[4,40] Opening the airway can be difficult in some
ID patients due to craniofacial anomalies associated with
some genetic syndromes, growth of anatomical structures
in the oral cavity and pharynx, obesity, diseases that limit
cervical movement, and frequently seen upper respiratory
tract diseases.[24] In our study, difficult intubations
occurred in five cases: Three ID and two NID. No
statistically significant difference was found between
the levels of disability and Mallampati scores, consistent
with the literature.[3,25] All of these cases were intubated
with a Fastrach laryngeal mask airway (LMA). We did
not have to terminate the anesthesia of any patient. We
442

note that the Mallampati score alone is not a sufficient
indicator of difficult intubation in ID patients, and if it is
impossible to make an advanced airway assessment, the
operation must begin with the necessary equipment for
each case. We advise that great care is taken during the
induction of patients, and a muscle relaxant should not
be administered without ensuring sufficient ventilation
with a mask.
Nasotracheal intubation is the most frequently used
intubation method in dental procedures because it
decreases the dental operation time.[30] In this study,
309 (88.8%) patients were intubated by the nasotracheal
route, and 39 (11.2%) by the orotracheal route. We had
to use orotracheal intubation in patients with anomalies
in the nasal airway because the intraoral location of the
intubation tube would not block the working area and
would shorten performance time. Nasotracheal intubation
has some complications such as epistaxis, trauma,
and infections. To avoid such complications, LMA is
evaluated but there is still no noninvasive intubation way
with no disturbances is adopted to routine usage.
When choosing muscle relaxant drugs, succinylcholine
appears to be an ideal agent, with a rapid onset and
stop of action. However, it has some side effects, such
as myalgia, anaphylaxis, malignant hyperthermia, and
cardiac rhythm disorders.[18] Thus, rocuronium (ScheringPlough, US), which is a nondepolarizing agent with
medium effectiveness time, was preferred as a muscle
relaxant. The use of sugammadex (Merck Sharp
Dohme, UK), a specific antidote to rocuronium, was
effective in our study. Rocuronium and sugammadex
were used particularly in waking patients with muscle
weakness, insufficient airway-protecting reflexes, or
anatomical problems in their airways and in cases with
difficult intubation.[17] Especially in ID patients if further
investigations could not be performed, rocuronium or
vecuronium is suitable for neuromuscular blockade.
Because in patients with normal renal functions,
sugammadex is used if management of difficult
airway is needed. Besides by the help of sugammadex
anesthesia ends up safely; therefore, invasive intubation
is not needed especially in elective cases such as dental
treatments. When planning anesthesia, the possibility of
difficult airway management has to be evaluated and to
avoid the late complications of neuromuscular blockers,
drugs which have specific antidotes should be used.
ID patients generally have other accompanying systemic
diseases. Therefore, they are open to many complications.
It has been reported that a high incidence of bradycardia
may develop independent of congenital heart disease
during anesthetic induction with sevoflurane. Our study
identified bradycardia in two ID patients (0.6%). This
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was not statistically significant and was much lower than
the rates published previously.[20] These patients do not
have any cardiac diseases in their preoperative history.
Bradycardia ended up in a short time and did not cause
any hypotension or arrhythmia. No other anesthetic
complication occurred. In ID patients, bradycardia
complication of sevoflurane anesthesia always has been
kept in mind and precautions has to be taken. Because
of this is an expected risk, if it is possible IV induction
drugs should be used in the patients who have Down
syndrome.
A study in which the recovery profiles of sevoflurane and
propofol were compared reported that sevoflurane may
be the preferred anesthetic drug due to its short recovery
period, particularly during short-term operations.[31]
Another study reported no difference between
sevoflurane and propofol in terms of eye opening and
discharge periods, but patients in whom sevoflurane
was used responded to orders earlier and recovered in
a shorter time frame.[13] When we compared the periods
for which our patients stayed in the operating room in
terms of induction agent, we found that the period for
the group who received sevoflurane was shorter than that
for patients induced with pentothal and propofol. We also
found that there was no statistically significant difference
in this regard between pentothal and propofol.
During postoperative follow-up, no side effects (e.g.,
respiratory depression, prolonged recovery, and
hemodynamic disorder) were encountered, with the
exception of nausea and vomiting. Nausea with vomiting
is an expected complication of sevoflurane use. A study
in which sevoflurane and propofol were compared
in an ASA I adult patient group who were preparing
to undergo outpatient knee surgery reported nausea–
vomiting in 32% of patients in the sevoflurane group and
18% of patients in the propofol group during a followup of 24 h.[32] Nausea–vomiting was reported in 10 of
91 patients in a study in which sevoflurane was used for
induction and maintenance in patients receiving pediatric
dental treatment under general anesthesia.[19] In our study,
although no statistically significant difference was found,
when 17 patients with PONV were examined, we found
induction with sevoflurane in 10 patients, with pentothal
in six, and with propofol in only one. This result is
consistent with the literature.
ID patients have been reported to be at higher risk of
recurrent PONV after general anesthesia.[36] However, in
our study, nine cases with PONV were in the NID group,
and eight in the ID group; there was no statistically
significant difference between the groups. Based on this
finding, ID may not be a risk factor for PONV, and this
problem, when it appears, may be related to the more

frequent use of sevoflurane for induction in ID patients.
It has also been stated that propofol should not be used
as an induction agent among ID patients with PONV risk
factors[16] and that the PONV incidence in ambulatory
surgery units is between 3.5% and 4.6%.[12] In this study,
the PONV incidence was 4.9%, similar to previously
reported values. This result may also be associated
with the metoclopramide (Recordati, Turkey) that we
used intravenously for prophylactic purposes after the
completion of the surgical operation.
None of our patients experienced pain requiring analgesic
medicine during the postoperative period. We believe
that this was associated with the administration of local
anesthesia to reduce bleeding in the operative area, which
also contributed to pain control during the operation.

Conclusion
Dental treatment of intellectually disabled patients under
general anesthesia can be performed just as safely as
that with NID patients. A good preoperative assessment,
appropriate premedication, and preparation of equipment
for outpatient anesthesia and the correct indication for
dental treatment are required.
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