Table 1. Patient background and summary of anesthetic data.

Category Variables (Average + SD)
male/female (%) 63.5/36.5
Age (yrs) (32.4+£11.6)
Body mass index (21.4 £ 4.63)
Patients Autism (%) 37.7
Cerebral palsy (%) 11.2
Epilepsy (%) 60.8
Mental disorder (%) 33.8
Induction procedure (%)
IV (intravenous line) 86.8
PO (per oral midazolam) 13.2
Anesthetic Midazolam PO (mg/kg) (0.043 £0.114)
Midazolam IV (mg/kg) (0.029 +£0.018)
Propofol rate (mg/kg/h) (5.89+1.90)
[Propofol rate (ug/kg/min)] ([98.2 £31.7)D
Surgical/Dental  Treatment time (min) (43.1+£12.5)
treatment Teeth extraction (%) 11.5
Qutcomes Time to recovery (min) (62.9 £25.8)

Continuous variables were given as mean + SD, and descriptive variables were
given as %.



Table 2. All study variables versus the primary outcome variable (time to recovery)
(Bivariate regression)

Confidence interval

Correlation lower 95%  upper 95% P value

AgeV -0.018 -0.139 0.104 0.775
Gender ? - - - 0.928
BMI D -0.042 -0.163 0.080 0.498
Cerebral palsy 2 - - - 0.642
Autism 2 - - - 0.731
Epilepsy 2 - - - 0.226
Mental Disorder 2 - - - 0.363
Induction procedure 2

(PO vs wi‘glout PO) ) ) - <0.0001
Midazolam PO (mg/kg) 0.396 0.288 0493 <0.0001
Midazolam IV (mg/kg) " -0.289 -0.397 -0.173  <0.0001
Propofol rate (mg/kg/h) -0.005 -0.127 0.116 0.930
Treatment time (min) " -0.113 -0.230 0.011 0.073
Wisdom tooth extraction 2 - - - 0.530

ULinear regression was used for analysis of continuous variables. Pearson
correlation coefficients, confidence intervals and p values are shown. »For
nominal variables, t-test was used to compare groups.



Table 3. Results of a multivariate regression (standard least squares) with the
primary outcome variable (time to recovery) as an independent variable.

parameter Estimate SE tvalue P value (Prob>|t])
Intercept 107.86 10.72 10.05 <0.0001*
BMI -0.71 0.34 -2.08 0.038*
Mental disorder -2.76 1.55 -1.78 0.076
Induction procedure "
(PO vs without PO) 14.40 2.63 5.47 <0.0001
Midazolam IV (mg/kg) -157.44 110.82 -1.42 0.157
Treatment time (min) -0.27 0.12 -2.33 0.020*
Tooth extraction 5.73 2.23 2.57 0.011*

R?=0.238, *p-value<0.05.

Table 4. Pairwise correlations (A) and probability (B) in continuous variables.

A. Correlations

Midazolam Midazolam

parameter Age BMI PO v Propofol
Age 1 0.147 -0.266 0.062 -0.363
BMI 0.147 1 0.079 -0.355 -0.100
Midazolam PO (mg/kg) -0.266 0.078 1 -0.584 0.185
Midazolam IV (mg/kg) 0.062 -0.355 -0.584 1 -0.007
Propofol rate (mg/kg/hr) -0.363 -0.100 0.185 -0.007 1

B. Probability

parameter Age BMI Mld;zglam M]dalli/O]am Propofol
Age - 0.018*  <0.001* 0.320 <0.001*
BMI 0.018* - 0.208 <0.001* 0.109
Midazolam PO (mg/kg) <0.001*  0.208 - <0.001* 0.003*
Midazolam IV (mg/kg)  0.320 <0.001* <0.001* - 0.912
Propofol rate (mg/kg/hr)  <0.001*  0.109 0.003* 0912 -

Linear regression was used for analysis of continuous variables. Pearson

correlation coefficients (A) and p values (B) are shown. *p-value<0.05
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Factors Related to the Interruption of Oral Health Management after
Dental Treatment under General Anesthesia

Ocasawara Tadashi, Kaw
[NAWASE

Souichiro, WAKINOTO Nina,
: Mizuho, Maxkit Kakuma and MaTsuo Koeichiro

Department of Special Care Dentistry, Matsumoto Dental University

Oral health management by periodic dental check-ups is important for people with special needs. We explain

the need for oral health management of persons with special needs after dental treatment under general

anesthesia. However, there are some people with special needs that do not visit dental clinics for oral health
management. The factors related to the interruption of oral health management after dental treatment under
general anesthesia are unknown.

This study retrospectively investigated the factors that contributed to patients discontinuing their oral health

management after dental treatment under general anesthesia. With the results from this study we may be able

to designt a clinical pathway for the prevention of dental discases in patients with disabilities after denial
treatment under general anesthesia.
1

velopmental age were examined from medical records. Behavioral adaptations (o

The subjects were 131 persons with spe

al needs who had received dental treatment under general anesthesia.

Age. tvpe of disability, and

the oral examination, the number of present teeth and decay examinations were investigated from initial oral

examination visitation records. The amount of time that it took to go to the dental hospital was investigated via

a questionnaire filied out by the parents. The discontinuation of oral health management was determined from

oral examination records taken from a period of three years. The factors related to the discontinuation of oral

health management for three yvears were analyzed using logistic regression analysis.

The factors related to the discontinuation of oral health management for three vears after dental treatment
under general anesthesia were associated with behavioral adaptations to the oral examination at initial visita-
tion. The adjusted odds ratio (OR) for behavioral adaptations to the oral examination was significant (OR=6.5,
95%CL 2.1-20.3). Special needs children with good behavioral adaptations to the oral health examination after
treatment under general anesthesia discontinue oral health management 6.5 times more than those with poor
behavioral adaptations. It was thought that the parents of a person who has good behavioral adaptations to an
oral examination doesn't have anxiety about their oral condition, and doesn't understand the importance of oral

health management.



Midazolam Is Associated With Delay in
Recovery and Agitation After Ambulatory
General Anesthesia for Dental Treatment

in Patients With Disabilities: A
Retrospective Cohort Study

Shigeru Maeda, DDS, PbD,* Yumiko Tomoyasu, DDS, PhD,}
Hitoshi Higuchi, DDS, PbD,#

Takayuki Mori, DDS, PhD,J Masahbiko Fgusa, DDS, PhD,|| and
Takuya Miyawaki, DDS, PhDY

Purpose: Some patients with intellectual disabilities (IDs) who undergo total intravenous anesthesia
(TIVA) have complications associated with the anesthesia such as prolonged recovery. The purposes of
this study were to estimate the frequency of TIVA complications among patients with 1Ds and to identify
factors associated with TIVA complications.

Materials and Methods: This study was designed as a retrospective cohort study. Study samples were
selected from the clinical records of patients with IDs who underwent ambulatory general anesthesia in
a special dental clinic at the Okayama University Hospital, Okayama, Japan. Predictor variables were
patient background, anesthesia-related variables, and dental treatment. Outcome variables were delayed
recovery and the complication of agitation. Factors affecting delayed recovery and complications were
examined with multivariable analysis.

Results: We cnrolled 106 cases (81 male and 25 female patients) in this study. The mean age was 23.9
years. Serious complications were not observed in any cases. The amount of intravenous midazolam was
an independent determinant of delayed recovery. Oral midazolam contributed to delayed recovery,
although it is very useful for induction in patients with a high level of fear. Oral midazolam and a younger

age were independent predictors of agitation.

Conclusions: Intravenous midazolam may not have an advantage in ambulatory general anesthesia. Oral
midazolam contributes to delayed recovery and is an independent predictor of agitation.
© 2012 American Association of Oral and Maxillofacial Surgeons

J Oral Maxillofac Surg xx:xxx, 2012

General anesthesia (GA) has been used in dentistry for
patients with intellectual disabilities (IDs) because of their
difficulty in cooperating with dental treatments."™ In addi-
tion, ambulatory GA is preferable to hospitalization for

these patients and their families because it is hard for them
to become accustomed to new circumstances such as a
hospital. In ambulatory G4, it is important to control re-
covery time and prevent complications.
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Recently, short-acting intravenous (IV) anesthetics
have been developed. In particular, total intravenous
anesthesia (TIVA), consisting of remifentanil and
propofol, is considered superior to other anesthetics
for ambulatory GA because it enables easy control of
anesthesia depth, and allows earlier recovery from
GA.* In addition, because propofol has a strong
antiemetic effect, it leads to a comfortable recovery
state.® Nevertheless, in some cases, it still takes a
longer time to recover. Because patients with IDs
have various backgrounds, interactions of several fac-
tors are considered to be involved in the recovery
state. To reduce delayed recovery and/or complica-
tions, it would be useful to clarify any independent
factors for these outcomes, which was the purpose of
our study.

We hypothesized that there are 1 or more variables
associated with the outcomes of delayed recovery and
complications that can be manipulated by the clini-
cian. The specific aims of the study were to measure,
to compare, and to estimate some of these variables of
interest by use of retrospective multivariate analysis
of dental treatments given to patients with IDs under
ambulatory GA.

Materials and Methods
STUDY DESIGN/SAMPLE

To address the research purpose, we designed and
implemented a retrospective cohort study. The study
population was composed of all patients presenting
for evaluation and management of dental trearment
under ambulatory GA in the clinic of Special Needs
Dentistry at Okayama University Hospital, Okayama,
Japan, from December 2009 to November 2010. To
be included in the study sample, GA with tracheal
intubation had to be maintained with TIVA consisting
of remifentanil and propofol. Patients were excluded
as study subjects if hospitalization was planned.

VARIABLES

Primary predictor variables were divided into 3
groups as follows: patient specific (age, gender,
height, weight, body mass index, cerebral palsy, au-
tism, epilepsy, and mental disorders); anesthetic tech-
nique (duration of injection, induction procedure,
amount of midazolam by mouth [per body weight],
amount of IV midazolam [per body weight], amount
of propofol [per body weight], mean rate of propofol
infusion [per body weight], and remifentanil infusion
rate [per body weight]); and surgical/dental treatment
(duration of treatment, long teatment [>>100 min-
utes], and type of treatment). A mental disorder was
defined by patient use of psychotropic drugs.

The primary outcome variable was time (0 recov-
ery. The secondary outcome variable was the compli-
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cation of agitation. Recovery time was defined as the
duration from termination of treatment until permis-
sion for discharge. We judged the recovery state of
patients using a postanesthetic discharge scoring sys-
tem,” with which activity, vital signs, intake, pain, and
bleeding were estimated. Patients were permitted to
be discharged when these factors had recovered to
the same levels as on admission.

DATA COLLECTION METHODS

Data were collected from the clinical records of
patients who could be included by the criteria of this
study. Patient information was deidentified and stored
appropriately. This study was approved by the Ethics
Committee, Graduate School of Medicine, Dentistry
and Pharmaceutical Sciences, Okayama University.

ANESTHETIC PROCEDURE

In our facility, chest radiography, blood examina-
tion, and electrocardiography are performed as basic
screening tests for GA. Fasting times are 6 hours and
2 hours for food and clear water, respectively. Medi-
cines in daily use are taken as usual.

Basically, GA was started with insertion of an IV
line. When it was difficult to place, midazolam was
given orally or sevoflurane was inhaled as induction
for GA and, occasionally, both were used, followed by
insertion of an IV line. Remifentanil was started at
025 pg - kg™' - min"! at first to decrease vessel
pain caused by the propofol injection, and propofol
was started 1 to 2 minutes later. Propofol was contin-
uously infused in a target-controlled infusion manner,
and the target concentration was initially set at 4.0
pg/mL in normal adult patients. In obese patients
standard weight is calculated as a body mass index of
22. On the basis of standard weight, the infusion rate
of remifentanil was determined. In young patients
aged under 16 years, propofol was infused at 10 mg -
""" TN 67 pg - kgT! - minTY) because target-
controlled infusion cannot be used because of the
basic settings of the infusion pump. In some patients
midazolam was injected before other 1V anesthetics,
with the intention of sedation to lessen the reaction to
vessel discomfort caused by the propofol infusion.
After loss of consciousness, rocuronium was injected
to obtain muscle relaxation, and an endotracheal tube
was inserted, usually through the nose.

Patients were continuously monitored with electro-
cardiography, blood pressure, SpO, (noninvasive ox-
ygen saturation of hemoglobin in arterial blood),
bispectral index monitoring, and partial pressure of
carbon dioxide in an anesthetic circuit. Body temper-
ature was measured every 30 minutes. After intuba-
tion, the infusion rate of remifentanil was reduced
t0 0.10 to 0.20 pg - kg™' - min""' and the target
concentration of propofol was set at 3.0 pg/mL. Dur-



