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Persons with severe intellectual
disabilities (IDs) have a disadvantage in the
management of their dental care. First, it may
be difficult for them to understand

instructions for preventing dental caries and

Wb bNAehole, MEEE LTHWEARI Y Y 7 A0, BEOENE
, TRIERERINE V2 &, Bl a1 T o722 &, BMI (body mass
ZENEEOENDO TRIKTF THholz, KUY

Jo % £l d HRNTIE, HUT

Wk THRENEND Z E 2 FARL TCWEn, o Xk 5 BRRTFI1E
LR ENT,

periodontal disease. Second, they may not be
able to cooperate adequately with dental
treatment. To solve the first problem, family
members and facility staff are expected to
manage their oral health for them. To cope
intravenous

with the second problem,



sedation (IS) and general anesthesia (GA)
have been used (Cillo, 1999; Maeda et al.,
2005; McQuaid and Laine, 2008; Sakaguchi
et al., 2011).

GA is useful for an intensive dental
treatment including tooth extraction, caries
treatment and tooth preparation but requires
special facilities at higher cost. On the other
hand, no special facility is needed for IS and
the cost is much lower. In addition, IS does
not entail the complications associated with
GA, such as sore throat and postoperative
nausea and vomiting. Thus, IS is often
sufficient to meet the requirements of
patients with IDs for limited dental
treatments and periodic maintenance of oral
hygiene.

Patients with IDs have a high rate of
significant co-morbid conditions, such as
epilepsy, mental disorders, cerebral palsy,
and so on. They often require daily
medications to control these illnesses. These
diagnoses and medications might influence
the clinical effect of anesthetics used in IS.
At present, propofol and midazolam are the
primary agents used for IS because of their

effects
2004;

short half-lives and amnesic

(Kucukyavuz ~and Cambazoglu,
Padmanabhan et al., 2009; Sandler et al.,
2001). However, since usage of these
anesthetics varies widely depending on the
clinical features of each patient, standard

doses of both anesthetics remain unclear.

Since the interactions of several factors such

as co-morbid conditions, concomitant
medications and anesthetic choice influence
recovery from anesthesia, the purpose of our
study was to identify any independent factors
for this outcome.

We hypothesized that there would be one
or more variables associated with the
outcome of delayed recovery and we aimed
to measure these variables of interest using
prospective multivariate analysis of dental

treatments given to patients with ID under IS.

B. WIEIE

Study design/sample

The investigators designed and
implemented a prospective cohort study. The
study population was composed of all
patients presenting for evaluation and
management of dental treatment under IS in
the clinic of Special Needs Dentistry in
Okayama University Hospital from January
2011 to December 2011.

Variables

Predictor variables were divided into three
groups as follows: Patient-specific (age,
gender, body mass index (BMI), cerebral
palsy (yes or no), autism (yes or no), epilepsy
(yes or no), and mental disorders (yes or
no)); Anesthetic Technique (induction
procedure, amount of midazolam peroral
(PO) (per amount of

body

body weight),

intravenous (IV) midazolam (per



weight), and average rate of propofol
infusion  (per body  weight)); and
Surgical/Dental Treatment (duration of

treatment and tooth extraction (yes or no)). A
mental disorder was defined by patient use of
psychotropic drugs.

The primary outcome variable was time to
recovery. Recovery time was defined as the
interval from termination of treatment until
permission for discharge. We judged the
recovery  state

of patients using a

post-anesthetic  discharge scoring system
(Chung et al., 1995) to estimate activity, vital
signs, intake, pain, and bleeding. Patients
were permitted to be discharged when these
factors had recovered to the same levels as on
admission.

Anesthetic procedure and Data collection
methods

Since the patients had IDs, a written

informed consent was obtained from parents

or family members. Fasting times were 6 h

and 2 h for food and clear water, respectively.

Medicines in daily use were taken as usual.

IS was started with insertion of an
intravenous line, followed by injection of
0.5-3.0 mg of midazolam, and continuous
injection of propofol was started in a
target-controlled infusion (TCI) manner. The
TCI value was set at 1.0-2.0 ug/ml at the
beginning. When patients could not initially
lie down at a dental unit because of inability

to cooperate from their 1D, 0.3-0.5 mg/kg of

— bl

midazolam was given peroral (PO). After

adequate  sedation was obtained, an
intravenous line was placed, followed by a
continuous infusion of propofol as described
above. If patients resisted vigorously on the
dental unit even after the oral midazolam, 5%
of sevoflurane was administered by
inhalation and then, after obtaining loss of
consciousness, an intravenous line was
placed, followed by continuous infusion of
propofol. In young patients under 16 years of
age, the propofol infusion was started at 5
mg/kg/hr (83.5 pg/kg/min) because TCI
cannot be used due to the basic settings of the
infusion pump.

Patients were continuously - monitored
with ECG, blood pressure, and SpO,
saturation of

blood).

(noninvasive oxygen

hemoglobin in arterial During
treatment, sedation level was maintained at a
score of 1-2 on the Modified Observer’s
Assessment of Alertness/Sedation Scale
(MOAA/S) (Cohen et al., 2007) (1: Does not
respond to mild prodding or shaking; 2:
Responds only after mild prodding or
shaking) by adjusting the target concentration
of  propofol. local

During treatment,

anesthetic containing 2% lidocaine and
1:80,000 adrenalin was used if considered
necessary. After treatment was completed,
the infusion of propofol was terminated.
Patients were permitted to be discharged,

according to the standards given above.



IS was managed by dentists certified by

the Japanese Dental Society of
Anesthesiology. All data were collected by a
anesthetic

person not in charge of

management. Patient information was
de-identified and stored appropriately. This
study was approved by the Ethics Committee,
Okayama University, Graduate School of
Medicine, Dentistry and Pharmaceutical
Sciences. This study accorded with the
STROBE guidelines for reporting cohort

studies.

Data analysis

Data were analyzed using JMP 9.0.0 (SAS
Institute Inc., Cary, NC). A linear regression
was applied to examine the bivariate
regression between the primary outcome
variable (time to recovery) and all continuous
study variables, while Student’s t-test was
used between the primary outcome variable
and the nominal study variables. In order to
extract independent variables affecting the
primary  outcome,

possible  predictive

variables were selected with stepwise
regression, for which the cut-off was a p
value <0.20,

followed by a multiple

regression (standard least squares).

C. fE&
Two hundred and sixty subjects were
enrolled in this study. Their backgrounds and

summaries of anesthetic data are shown in

Table 1. In 60.8% of participants,

anti-epileptic medicine was used.
Psychotropic drugs were used in 33.8 % of
subjects. IS was started with an intravenous
line in 86.8%, while oral midazolam was
used in 13.2% of subjects, who took 0.300 +
0.121 (mean+SD) mg/kg of midazolam PO.
In cases without PO midazolam, 0.034 =+
0.015 (mean:SD) mg/kg of midazolam was
injected IV. Treatment time was 43.1 + 12.5
(mean+SD) min, and time to recovery was
62.9 £ 25.8 (mean+SD) min. No case was
hospitalized after IS and major complications
did not occur.

With a bivariate regression (Table 2), no
relationship was observed between time to
recovery and Patient-specific variables. On
the other hand, a significant relationship of
time to recovery was observed with the use
of midazolam PO in the induction procedure,
the amount of midazolam PO, and the
amount of midazolam IV. While the amount
of midazolam PO was positively associated
with prolongation of time to recovery, the
amount of midazolam IV was negatively
correlated with recovery time.

Prior to standard least squares, using
stepwise regression, BMI, mental disorder,
induction procedure, midazolam IV amount,
treatment time, and tooth extraction were
selected. In a standard least squares

calculation, midazolam PO was significantly

associated with prolonged recovery time. In



addition, lower BMI, shorter treatment time,
and tooth extraction were also shown to be
independent determinants of prolonged time
to recovery (Table 3). On the other hand,
parameters related to disabilities, such as
cerebral palsy, autism, epilepsy and mental
disorder, were not variables predictive of
recovery time.

In order to clarify confounding factors,
pairwise correlations were analyzed for the
continuous variables (Table 4). Midazolam
PO was negatively correlated with age and
midazolam IV, and positively correlated with
Midazolam IV had clear
with BMI and

propofol rate.
negative  correlations
midazolam PO. Because we suspected that
tooth extraction might be correlated with
anesthetic dose, the relationships between
tooth extraction (yes or no) and the anesthetic
parameters were explored. We found that the
amount of midazolam IV (mg/kg) in IS for
tooth extraction was significantly higher than

the amount for dental treatment without tooth

extraction (t-test; p=0.0496).

D. &%

The purpose of this study was to
determine the factors affecting recovery time
from IS with a prospective multiple
regression analysis in patients with IDs.
Before this study, we expected that both
disabilities and medicines for epilepsy and/or

mental disorders might affect recovery from

IS, but such parameters were not found to be
independent determinants.

The results show that using midazolam
PO in the induction is a clear independent
predictor of delayed recovery. The aim of
midazolam PO is to make an uncooperative
patient sleepy enough to be carried to a
dental chair while the aim of midazolam IV
is to support the effect of propofol during
the amount of

a result,

midazolam PO (0.300 = 0.121 mg/kg) is

treatment. As

almost 9 times higher than that given
intravenously (0.034 = 0.015 mg/kg). In a
previous report, 2 mg midazolam IV brought
about the same level of plasma concentration
as 7.5 mg midazolam PO (Link et al., 2008).
Based on this report, a two-fold or higher
level of plasma midazolam might occur after
midazolam PO in our study compared with
midazolam IV. This difference in plasma
midazolam level is likely to have contributed
to delayed recovery.

In bivariate regression, midazolam IV
(mg/kg) was negatively correlated with
recovery time. That is because the amount of
midazolam IV was less in patients given
midazolam PO. This is supported by the
significant and negative correlation between
midazolam PO and midazolam IV. Thus,
midazolam 1V is a confounding factor for
midazolam PO. Shorter treatment time is also
shown to be another independent predictor of

delayed time to recovery. This may be the



result of residual midazolam effects.
Midazolam was used PO or IV at the
beginning of IS. Since the half-life of
midazolam is longer than that of propofol
(Dundee et al., 1984; Langley and Heel,
1988), shorter treatment time would mean
more prominent midazolam effects at the
beginning of the recovery time, requiring
longer duration for metabolic clearance.

It was wunexpected that BMI was
negatively correlated with time to recovery
since obesity has been associated with a
prolonged elimination half-life of midazolam
(Adams and Murphy, 2000). In this study, the
person in charge of IS kept the anesthesia
level at class 1-2 in the OAA/S. The upper
airway of an obese person is more easily
obstructed than that of a non-obese person at
the same level of sedation, as described
previously by Wani et al (Wani et al., 2011).
Accordingly, to maintain the airway safely,
the sedation level in an obese person might
be lighter than that in a non-obese person.
This might explain the negative correlation of
BMI with time to recovery. Tooth extraction

was another independent predictor of delayed

recovery, consistent with higher amounts of

midazolam IV being used for teeth extraction.

This is considered to be a reflection of a
subjective decision of the person in charge of
IS, to assist in coping with the stress of tooth
extraction, again in a

resulting longer

recovery time.

2 30k

Adams JP, Murphy PG (2000). Obesity in
anaesthesia and intensive care. Br J Anaesth

85(1):91-108.

Chung F, Chan VW, Ong D (1995). A
post-anesthetic discharge scoring system for
home readiness after ambulatory surgery. J

Clin Anesth 7(6):500-6.

Cillo JE, Jr. (1999). Propofol anesthesia for
outpatient oral and maxillofacial surgery.
Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 87(5):530-8.

Cohen LB, Delegge MH, Aisenberg J, Brill
JV, Inadomi JM, Kochman ML, et al. (2007).
AGA Institute review of endoscopic sedation.

Gastroenterology 133(2):675-701.

Dundee JW, Halliday NJ, Harper KW,
Brogden RN (1984). Midazolam. A review of
its pharmacological properties and
therapeutic use. Drugs 28(6):519-43.

Kucukyavuz Z, Cambazoglu M (2004).
Effects of low-dose midazolam with propofol
in patient-controlled sedation (PCS) for
apicectomy. Br J Oral Maxillofac Surg

42(3):215-20.



Langley MS, Heel RC (1988). Propofol. A
review of its pharmacodynamic and
pharmacokinetic properties and use as an

intravenous anaesthetic. Drugs 35(4):334-72.

Link B, Haschke M, Grignaschi N, Bodmer
M, Aschmann YZ, Wenk M, et al. (2008).
Pharmacokinetics of intravenous and oral
midazolam in plasma and saliva in humans:
usefulness of saliva as matrix for CYP3A
J Clin

phenotyping.  Br Pharmacol

66(4):473-84.

Maeda S, Kita F, Miyawaki T, Takeuchi K,
Ishida R, Egusa M, et al. (2005). Assessment
of patients with intellectual disability using
the International Classification of

Functioning, Disability and Health to

evaluate dental treatment tolerability. J

Intellect Disabil Res 49(Pt 4):253-9.

McQuaid KR, Laine L (2008). A systematic
review and meta-analysis of randomized,
controlled trials of moderate sedation for
routine endoscopic procedures. Gastrointest

Endosc 67(6):910-23.

Padmanabhan U, Leslie K, Eer AS, Maruff P,

Silbert BS  (2009). Early cognitive

impairment after sedation for colonoscopy:

the effect of adding midazolam and/or

fentanyl to Anesth  Analg

109(5):1448-55.

propofol.

Sakaguchi M, Higuchi H, Maeda S,
Miyawaki T (2011). Dental sedation for
patients with intellectual disability: a
prospective study of manual control versus
Bispectral

Index-guided target-controlled

infusion of propofol. - J Clin  Anesth

23(8):636-42.

Sandler NA, Hodges J, Sabino M (2001).

Assessment of recovery in  patients
undergoing intravenous conscious sedation
using bispectral analysis. J Oral Maxillofac

Surg 59(6):603-11; discussion 611-2.

Wani S, Azar R, Hovis CE, Hovis RM, Cote
GA, Hall M, et al. (2011). Obesity as a risk
factor for sedation-related complications
during propofol-mediated sedation for

advanced endoscopic procedures.

Gastrointest Endosc 74(6):1238-47.

m
E!g‘:
=113
ED

AL, MEEE 2R E Uiz
BHAR O 72 O ORI EEFHE IR W T,
[ RIS E 5 2 DR &2 P~ T-4)
HDTOMRTH D, AiEIFEE LTHWE
WAk & 7 Aid, BEEOENEAEIC
BB LT, #hiS, TRPRIRE MW Z
&, BRI To= 2, BMI /& ND
ENEE OB TRIKFThoTz, K
WF9e % FEHE4 D, P AR
PURBMIRIRIC Lo CTHEENENRD Z & &



FRLTWER, F0 kX5 2R+ ixEE
BEIC B L B2 T W2 ENR AT
77

F. fERERER

BB L,
G. MR
1. K&, pil 7%, &% &%, T

BIEE, B, §RAEEE T ER
TBRICBET 26 0HE & BEERRICED S
BRIZOWT  BEEFEREM kEE
X e LT, BEEHEER 32(3); 487,
2011.

2. ®HIE %, KEBT, & &FE, L
BIEE, e, Sk g mET Ha

BRICET 26 0HE & BEHERMICBE b 5
ZERIZONWT FMEEELIRLE L
ZREMY. HEEHER 320); 486,
2011. _

3. Maeda S, Tomoyasu Y, Higuchi H,
Mori T, Egusa M, Miyawaki T.
Midazolam is associated with delay in
after

recovery and agitation

ambulatory general anesthesia for
dental treatment in patients with

disabilities: a retrospective cohort
study. J Oral Maxillofac Surg (in

press).

H. 09 EEHE D HFE - Béki
= RA N



