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The aims of this study are : :

1. to compare recovery by clinical tests, Perceptual Speed test
(PST) and Ball Bearing t&;‘:‘:':(m’l'] home recovery, inclidence of side effects
and satisfaction :thesia between total intravenous aneesthesia
(TIVA) using propof 1/inhalational ansesthesia (IA) using N,O -
halothane during maintepsnce phase pﬁ aneesthesia in outpatients.
ﬁmrr&‘ia’ﬁion of the Visual Analogue of Sedation

3. to detemin frage :ggst per case of each technique.
//A‘ J

40 patients m:;dmly!l cscate:i into TIVA or IA group. The
mean ages were 23.45 & 13-3%& ¥l 25.15 + 8.59 year for TIVA and IA
respectively. The diagrnsi.‘s ‘of 80 ‘z.fﬁﬁ‘(both groups were nasal fracture.
The operative times were 34 E‘S rr 24 47nimtﬂs and 30.6 + 17.18 minutes for

‘jw .-

TIVA and IA rﬂ;pectively i £
Jj

Recovery wmé assessed by the time to orientation, to sitting up, to
standing up and to success in obtaining base lire of the PST and BBT. The
observers were blind to the ansesthetic technique that the patients
received. Recovery tests.showed no difference between the two groups. The
recovery times of  FIVA and Mmmwmdlq‘,fﬂEFSIarﬂBBImrﬂ 1.2 +
0.41 and 1.1 +50.81 hour respectively.

From home -, questiennatire o, | both-TIVA candplA~patients showed no
difference | in the first! 28 hours-of home recovery , | heldénce of side
effects and satisfaction of anesesthesia. When asked about the difficulty
in getting home , no TIVA patients complaint of sleepiness whereas 6/16 IA
patients complaint (p = 0.018).

The results showed no correlation of the VASS to the PST and EBET.

The average cost per case of TIVA and IA were 642.51 and 363.15
bahts respectively. We concluded IA was more suitable than TIVA because of
its lower cost.
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CHAFTER I

INTRODUCT 0N
//

J - "
Outpatient Ansesthesia = An Overview .

/,-

Outpat i i
and is increasipg i
of ambulatory = firsg described in the early 1000s by Drs.
J.H. Nicoll at the ' Hoyéﬁ- Hospital for Sick Children and  R.
Down Tovq;; Arﬂ#pmiq Clinic in Sioux City, Iowa
(Burn, 1079). During ‘the 19@05&,1‘%*:. hospital-based ambulatory
surgery facilities mﬁtﬂbliw the University of California
in Los W in Washington, IC.
In 1970, the ﬁmt successful frmﬂ-’nﬁirlg:mt.patlent facility was
estab] ished m*#rmmx, Arizona (surgioentd®) by Drs. W.A. Reed ard

*i_ wh:hl:.r practiced in the United States
"lsrity throughout the world. The practice

Waters at the

J.L. Ford. 1In the*1980 Fambulatory sidrgery has continued to grow
with oveb) 600 freestanding butpstient)singety J centers  performing
more than one million operations per year. At present, hospital -
aff'i] iated loutpatient. sutgeryr prodedures: acoount. fob'over 40 percent
of all operations performed in the hospital setting (White, 1990).

Rationale for Outpatient Anaesthesia

There are several factors that contribute to the rapid



growth
ambulatory surgery are sumarized in table 1.1 (Ogg, 1980,

Table 1.1

2

in ambulatory surgery. Advantages and disadvantages of

1985).

Advantages and disadvantages of ambulatory surgery

Advantages

Disadvantages

- Large numbers of patients treated

Fewer nurses required

Good recruitment of nursing staff

( no night or weekernd duties )

Psychological berefits for children

( no hospitalization )

Reduce surgical lists

Reduce cross - infection.rates

Economic berefits (dependent. on

a reduction in inpatient beds )

- Regarded by some surgeons
as "second-class” service

- Good pre-operative selection
is essential

- Doubts about the ideal

anaesthetic technique

- Minor sequelas will occur

af'ter surgery ard
anaesthesia
— Medico-legal consideration

in terms of patient recovery

and driving
— Possible increase in the
workload of community

service

source: Ogg 1980,

1985



Anaesthetic Technique for Outpatient

Ideal outpatient anaesthesia should fulfill the following
criteria (Fishburne et al., 1974):

1. Recovery from the effects of aneesthesia should be
rapid.

2. The technique used should be a safe one, that is, it
should be possible to avoid aspiration of gastric contents, cardiac
arrhythmias, hypotension, hypertension, hypoxia and hypercarbia.

3. The technique should provide amresia and adequate
analgesia during the perioperative period.

4. Adequate relaxation should be provided so that the
operation can be performed as safely and expeditiously as possible.

5. There should be few ansesthesia-related side effects.

Outpatient anaesthesia is a rapidly growing and dynamic
specialty. The anasesthetists are challenged to provide brisk patient
turnover rate without compromising safety and high quality care.
Most anasesthetists adopt their own techniques for outpatient
surgery. The idealo technique has not been found yet. Total
intravenous | ansesthesia(TIVA) is a serious alternative to the use
of inhalational ansesthesia(lIA). TIVA-has many advantages when
compared with IA (Camu and Kay, 1991). These are:

1. the potential for administration of hypoxic gas
mixtures is reduced,

2. less environmental pollution,

3. absence of exposure of patients and staff to N.O and
volatile agents. The rapid turnover rate of patients may lead to

high level of theatre pollution since high gas flow are required,



4. better and faster recovery.

Propofol is currently the shortest acting commercially
available intravenous ansesthetic drug. Propofol is redistributed
rapidly and metabolized to a phamacologically inactive metabolite
(Reves and Glass, 1990). It is suitable for day-case anaesthesia.
This project would like to investigate the recovery
characteristics of ftwo anasesthetic techniques, total intravenous
anaesthesia (TIVA) Using propofol and inhalational ansesthesia (IA)
using N.O-halothane during maintenance phase of anaesthesia.

Literature Review

The alkylphenol, propofel (2,6, di-isopropylphenol), has a
high lipid solubility, which enhances its ability to cross the blood
brain barrier. The propofol emilsion has not been associated with
hypersensitivity or anaphylactic reactions. The drug has a large
distribution wolume and high clearance rate. Its elimination
pharmacokinetice have been described by two and three compartment
models. Using a two-compartment model, the elimination half life is
1-3 hours. When a three-compartment model is employed, elimination
from the highly perfused tissue occurs in 0.5-1 hour while the
terminal elimination has been estimated to occcur over 3-6 hours.
This long elimination half life will increase the likelihood of
drug accumulation when repeated boluses or prolonged infusion are
used., Nevertheless, with careful titration, emergence  from
anasesthesia occurs rapidly after discontirnuation of an infusion.

Propofol is highly metabolized to inactive metabolite. Propofol has
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marny of the characteristics of the ideal intravenous
sedative-hyprotic agents for outpatient anaesthesia. It has rapid
onset. and recovery, less residual postoperative depressant effect
and psychomotor impairment, low incidence of postoperative side

effects and possible anti-enetic actions.

Reported side effects include pain on injection, involuntary
muscle movements, drug inducing, occasional dizziness, headaches,

arvd euphoria on emsroenes.

Currently available short-acting intravenous drugs have made
it possible to administer a total intravernous ansesthesia that can
approach the commonly used inhalational techniques with respect to
controllable intra-operative activity and residual postoperative
side effects. It is impossible to achieve an adequate depth of
anaesthesia with one drug alone without administering a dose that
produces significant cardiorespiratory changes, disturbing side
effect and delayed recovery. The use of drug combination is a
logical approach to achieve an optimal anaesthetic state for
ambulatory surgery... By utilizing the minimal effective doses of
different intravenous drugs with comparable pharmacokinetics and
compatible pharmacodynamic profiles the ansesthetists ¢an achieve a
rapid, smooth induction; maintenance, and emergence from outpatient
anaesthesia without untoward side effects. There are many studies
comparing the recovery from propofol and other drugs in different
techniques such as:

Raeder and Misvaer (1988), Doze, Westphal and White(1086),
Doze, Shafer and White (1988) found that induction with propofol

resulted in faster awakening and improved recovery profile compared



to methohexitone,

Puttick and Rosen (1988) showed that anaesthesia with
repeated doses of propofol for dental ansesthesia in children was
also fol lowed by a more rapid recovery than the
thiopentone-isof lurane anaesthetic technique,

Milligan et., al. (1887) found that initial recovery was
more rapid in the incremental propefol than propofol-isoflurare in
patients undergoing minor outpatient gynaecological procedures,

Zuurmond, Van [eeuwen and Helmers (1987) found no
difference in regovery tests by using clinical tests and p-deletion
test between continuous propofol infusion and propofol-isoflurane,

Nightingale and Lewis (1992) compared recovery from
day-case anaesthesia between total intravenous anaesthesia (TIVA)
using propofol with an inhalation technique (IT). The Critical
Flicker Fusion Threshold, the Simple Reaction Time occurred
significantly earlier in TIVA but the Choice Reaction Time resulted
in o significant results.

Many studies found that recovery time from TIVA were
varied by duration of anaesthesia and combination of drugs used
(Forrest ard Galletly, 1987, Health, /0gg and Gilks, 1990, Korttila
et al., 1988, Nightingale and Lewis, 1992). Korttila et. al. (1988)
comnpared recovery between TIVA and [A using Thiopentone - Isof lurare
in " outpatient anasesthesia and the result of recovery time in TIVA
was * 138 + 18 min. From our experience in dental anaesthesia using
propofol-N,0-Halothane at Siriraj hospital, average recovery time

was 2-3 hours.

There is no study of comparison of recovery between TIVA

using propofol and inhalation technique using N,O-halothane. TIVA is
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currently a new technique and more expensive compared with IA which
is commonly used in our country. Therefore this study would like to

AOUUINBUINT )
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CHAPTER I1I

RESEARCH DESIGH

Primary Research Question

For the two anesesthetic techniques:

a. total intravencus ansesthesia (TIVA) using propofol
during maintenance of aneesthesia,

b. inhalational anassthesia (IA) using N,O-halothane
during maintenance of anaesthesia,

are there any differences in recovery times as assessed by
the Perceptual Speed test and the Ball Bearing test in outpatients?
( Recovery time = time from ansesthesia ended to time when patients
can perform the test within control + 10%.)

Secondary Research Questions

1. Between two aneesthetic @ techniques, are there any
differences in recovery times assessed by clinical tests
(orientation, sitting up unaided and Romberg's test)?

2. Are there any correlation of the Perceptual Speed Test

and the Ball Bearing Test to the Visual Analogue of Sedation Score?
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3. Are there any differences in home recovery, side effects
and satisfaction of anesesthesia between the two techniques?
4. From a provider's perspective, what is the average
cost per case in each technique?

Research Objectives

1. To compare the recovery times assessed by clinical
tests, the Perceptual Speed Test and the Ball Bearing Test between
these two techniques in outpatients.

2. To messure the correlation of the Perceptual Speed Test
and the Ball Bearing Test to the Visual Analogue of Sedation Score.

3. To compare home recovery, side effects and satisfaction
of ansesthesia between the two techniques.

4. To determine the average cost per case in each
technique.

Research Design

The study isca randomized controlled trial.

Design overview (see figure 1)



Outpatients
requiring anaesthesia

!

e ————

Inclusion & Exclusion
Criteria

l

Sample

10

Design - overview

Intervention

TIVA P

Primary - Recovery tested by the
Pefceptual Speed test
&the Ball Bearing test

1A

Secondary
- Clinical Recovery
- VASS :
- Postoperative Questionnaire
- Cost Identification

01
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RESEARCH METHODOLOGY

Target Population

Target population are outpatients requiring gereral

anassthesia.

Population Sampled

All nasal fracture and dental patients requiring gereral
anaesthesia must  be evaluated by anasesthetists before operation.
Routine laboratory tests that will be cbtained are complete blood
countt, wurire analysis, chest X-ray and ECG for patients with age
more than 45 years. Further investigations or specialist

consultation will be needed | if there are indicatiors.

Inclusion eriteria-are:
1. nasal fracture arnd dental patients requiring gereral
anasesthesia,
2. aged 12-60 years,
3. physical status 1-11,
[Drips, Eckenhoff and Vandam (1982) stated that

Physical status I = The patients has no organic , physiologic,

MET



Physical

4.

5.

status II =

12
biochemical or psychiatric disturbance. The
pathologic process for which operation is to
be performed is localized and does not
entail a systemic disturbance.

Mild to moderate systemic disturbance caused
either by the condition to be treated
surgically or by other pathophysiologic

processes. |

not taking psychoactive drugs,
no premedication before ansesthesia.

Exclusion criteria are:

1.
2.
3.

patients

having neurological er psychiatric problems,

illiterate patients,
BMI > 30 Kg/m® because halothane highly deposits in

fat tissues and leads to delay in recovery.

Sampling Technique

We use simple bloek randomization dinto 2 groups:

L.
.

Group. 1

Group IT1

- TIVA
- dA



Sample Size Calculation

The study needs a pilot study to estimate sample size.

13

nfgr. =2 [ (Zx+Za) 6172
2
Zy = Type I errorn S% = 1.96
Zg = Type I1 error 10% = 1.28
= variance = (n,-1) 6,2 + (n,-1) 6,2
n, +n, —2
42 =0.17 ( from pilot study )
A = difference of recovery time between two

techniques.

We considered half an hour to be of minimum significance

difference that results in more rapid turn over rate of bed for

outpatient service. A =0.5
nfgr =21(1.96 + 1.28)°0.17 = 14.28
(0502

The study needs at least 15 patients/group.

1. Each patient receives anasesthetic technique according to

rardomized selection.
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2. The non - dominant hand should be taken for intravenous
cannulation.

3. Semiclosed ansesthetic circuits with 00, absorbers will
be used.

4. Steps and drugs used in the two anesesthetic techniques
are described in table 3.1.

5. Patients are ventilated with tidal volure 10 cc/kg and
rate 10/min.

6. All patients are monitored for bloed pressure every 5
min., pulse oximetry, train of four and BEOG.

7. The dental operations are combined with local
anaesthesia at surgical sites for the least amount of anasesthetic
agent to be used, rapid recovery and postoperative pain.

8. '"Operation finished" means removal of surgical drapes.

9. In recovery room, there is mo use of intravenous
analgesic drugs. Droperidol would be given 0.5 mg. via intravenous
to patients with severe vomiting. This dose did not prolong the
recovery time (Van Steeberge, 1988).



Iable 3.1 Steps and drugs used in TIVA and IA.

Phase of TIVA (propofol ) 1A

Anaesthesia N,0-Halothare
Premedication Atropine 0.3 mg intravenous Same
Fentanyl 1-2 ug/kg intravenous
Induction Propofol 2-2.5 my/kg intravenous same
Intubation Succinyl cwlire 1.5-2 mg/kg Same
intravenous
Muscle Relaxation | Vecuronium 0.08 mg/kg same

intravenous initially, then
intermittent 1 mg every 20 -30 min

Maintenance Fentaryl D.E}.gﬁg intravenous same
every 45 min
- 0, 6 1/m via inhalation - N0 4 1/m,
0, 2 l/mvia
inhalation
~ Propofol intravenous infusion - Halothane
10-12 mg/kg/hr for 30 min. 0.5-0.75 % via
and then reduce to inhalation

5-6 mg/kg/hr (Hirakhur, Elliott
and Stanley, 1991)
- Stop dmyg infusion when - Stop  inhalation
operation finished of HNO and
halothare  when
operation finished
and increase 0, to
6 1/m
Rewerse Atropirne 0.03 mg/kg and same
Prostigmire 0.06 mg/kg
intravenous when operation
finished
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Heasurements

1. Demographic data: age, sex, physical status, body
weight, body mass index (BMI), diagnosis, operation.

2. Total dose of intravenous drug used.

3. Duration of anaesthesia;

- beginning of ansesthesia = time when premedication
— is given.
- end of ansesthesia = time when endotracheal
tube is taken off.

Criteria for removing endotracheal tube were:

a. return of protective reflex,

b. normal respiration,

c. ability to follow command by eye opening.

4. Recovery are assessed by observers who were blinded to
which anesthetic technique the patient received. Recovery are
assessed in 4 parts:

ar.Clinical tests,
b.~ Paper & Pencil test,

Psychomotor test,
d. Visual Analogue of Sedation Score (VASS).

a

Times to assess recovery. are according to table 3.2.

5.. . Record number of patients who refuse to do or cannot not
do the tests ardd their reafong Suth as nausea, vomiting or Lheadache
in both groups.

6. Postoperative questionnalre, this is = brief
self-administered questionnaire with some open ended questions. The

patients complete the questionnaire 24 hr. after discharge from



Table 3. Times to assess recovery

Tests Time to assess recovery

I Clinical tests
1. Orientation

- Date of Birth - every 5 min. after anesesthesia
- Day of Wesk aﬂaﬁ
- Place
2. Sitting up unaided - every 15 min. after patients
get "success" in orientation
3. Romberg’'s Test - every 15 min. after patients
get "success”" in sitting  up
unaided
II Paper Percil Test - before premedication and
1. Perceptual Speed Test | aneesthesia to get Dbaseline
111 Psychomotor Test performance (control) then
1. Ball Bearing Test every 1 hr after ansesthesia

ended until patients could
perform within control + 10 %

v VAss - every 1 hr after ansesthesia
ended until the Speed test and
the Ball Bearing test ended
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hospital. In some questions more than | answer can be chosen. The
questionnaire asks about subjective feeling regarding their
recovery at home, side effects and satisfaction of anaesthesia (see
appendix).

7. Cost identification
The cost consists of 2 part:
a. drug cost
b. equipment cost
total cost =«drug cost + equipment cost.

From provider's perspective, we consider only operating
costs of the anaesthetic techniques. We ignore the costs that are
similar in both techniques such as intravenous  catheter,
intravenous fluid, syringe, endotracheal tube and supplies.

Drug cost
1. Intravencus drigs
We calculate costs of all  drugs used in each
technique.
drug cost = total amount of drugs usea (unit) x
market price (bahts/unit)
2. Inhalation agents
0O, ocost= (-0, flowsx duration @f 0, used )
% priceg (bahts/1.)

N.O cost ( N.O flow % duration of N.O used )

% price (bahts/1.)
halothane cost = total amount (cc.) of halothane

uzed ¥ market price(bahts/cc).
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Lists of drug cost at Siriraj Hospital:

1. Atropine = 2/0.6  bahts/mg.
2. Fentanyl = 50/100 bahts/ug.
3. Propofol = 250/200 bahts/mg.
4. Succinyl choline = 5/50 bahts/mg.
5. Vecuronium = 50/4 bahts/mg.
6. Prostigmine = ~ 40/2.5 bahts/mg.
7. 0, = 0.0l  bahts/l.

8. N,0 ' = 0.15 . bahts/l.

9. Halothare =  750/250 bahts/cc.

Equipment cost
We express all costs of equipment into annual costs by
using the formular (Drummond, Stoddart, and Torrance, 1987),

K &=

E = (1+r)"

A{n,r)

s = the resale value
n = the useful life of the equipment
r = discount (interest rate)
A(n,r). =-the annual factor (n years at interest rate r)
K ="purchase’ priec
E = equivalent annual cost
then we calculate each equipment cost/hour = E/working

hours in 1 year. Equipment cost are devided into:

1. HNon electrical equipment cost: anaesthetic machine
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and vaporizer
cost = equipment cost/hr. x duration of equipment
used(hr. )
2. Electrical equipment cost: infusion pump
cost = equipment cost/hr. x duration of equipment
used(hr.) + electricity cost

Lists of equipment cost
1. Anasesthetic machine (MIE)
s =0 because there is no permission to
10%, A(15,10) = 7.61,

resale, by government legal, n = 15 years, r
K = 254,522 bahts then
FOUD220- 000

E 4 ~_ (1+10)'® = 33,445.73 bahts/yr.

Il

/.61

working hr.in | year official day/yr. x

official hr./day

=244 x 8
= 1,952 hr. /yr.
equipment cost /hr. = 33,445.73 behts/hr.
1,952
= 17.13 bahts/hr.

2. Vaporizer () Vapamasta 5)

]

s =0, n=15 years, r 10, A(15,10) = 7.61,
K = 65,000 bahts then
55.::”30 £ —D'___

" 5 _(1+10)1

8,541.39 bahts/yr.
7.61

working hr. in 1 yr. = 1,052 hr. /yr.
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equipment cost /hr. =,8,541.39
1,952
= 4.38 bahts/hr.
3. ’'Infusion pump (Terumo syringe pump,
power = 15 watt)
0, n=5 years, r = 10%, A(5,10) = 3.79,

o]
I

K = 35,000 bahts then

35,000 — 0
= (1+410)° '=9,234.83 bahts/yr.
3.79
working hr. in 1 yr. = 1,052 hr. /yr.
equipment cost / hr. = 9,234.83
1,952

= 4.73 bahts/hr.

electricity cost/unit = 1.65 bahts/u.

electricity cost(bahts) 1.65 x duration of
equipment used(hr.) x _15

1,000

For TIVA, equipment cost = anasesthetic machine cost +
infusion pump cost
and- for-IA; equipment (cost =lanaestheticmachine cost +

vaporizer cost.
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Description of Measurement

The time course of recovery includes early recovery,
intermediate recovery and late recovery. Early recovery refers to
emergence from general, local aneesthetics and sedative drugs.
Intermediate recovery refers to "home readiness" and discharge from
the surgical facility. Patients contimue to recover at home until
they can resume normal daily activities, such as driving and
returning to work. Table 3.3 illustrated different stages of
recovery after ansesthesia (Korttila, 1990).

The tests used in this study are:

1. Clinical tests

- orientation

- sitting up unaided

- Romberg's test
2. Paper & Percil test

-~ Perceptual Speed test
3. Psychomotor test

- Ball Bearing test

All the tests above are chosen because they can be performed
in daily ¢linical eorditions and as part of the clinical - routine,
and do not need long training periods before anesesthesia. From a
pilot study we found that these tests are not too boring or too

difficult for the patient.
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able 3.3 Stages of recovery and some tests for the assessment.

Stage of recovery

Test of "recovery

Awakening and recovery of

vital reflexes

Immediate clinical recovery

Rome Feadiress

Full recovery

Psycholegic recovery

Patients can open eyes and answer questions.
Patients can maintain and guard their ouwn

alrway.

I

Patlents can stand unaided.

=~ Patlents cen walk In a straight line, peper
ard pencil test, Maddox wing test, Simple
Coordination - end Reaction time test,
Flicker Fusion —t&st, Psychomotor test
batteries.

- Carefually selected psychomotor  test

betteries, Real driving tests.

- Psychalegical tests.

source: EKorttila, 1990

Ed
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Clinical tests
"Success" and "failure" in performing the tests are
evaluated by:
1. Orientation. Simple @assessment include asking
patients for their date of birth, where they are, and the day of the
week;

"success" all of them are answered correctly.
"failure" = some of the answers are incorrect.
2. S5itting up unaided is assessed by asking patients
to sit up;
"success" = patients can sit up by themselves for
30 sec. with little or minor dizziness
or headache.
"failure" = patients cannot sit up by themselves
or cannot keep sitting up for 30 sec.
3. Romberg's test is assessed by asking patients to
stand with eyes open, and their feet closed;
"success" = patients can stand still with slight
swaying above the ankle or are well
balanced for 30 ec.

"failure"

patients stand with swaying at ankle
level or staggering.

The Perceptual Speed test

This test refers to home readiness of the patient. The
patient is instructed to circle the mnumber shown at the beginning
of row (figure II). The score is the rumber of correct answers
completed in 2 minutes.



Figure II The Perceptual Speed Test
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Val idity
From _the study of Gelfmann, Gracely.and Driscoll (1979)
comparing - ‘recovery - test ¥ after “intravenous & sedation with
diazepammethohexitone and fentanyl, the Perceptual Speed test had
significant discrimination between experimental groups ard
significant discrimination between baseline and post-treatment

scores(see figure I1).
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Figure 111 Results of Perceptual Speed test ; ordinate shows total

correct. responses in one minute.

e
o
H..
wy
]
4
o ¥
LN
W
w
m
-
Ly
ik
z B
o
L
M= e——a Gugup | [no fentaemil
w0} Hz 0 & — = - Growp i [lentard]
. M= 17 o——a Conuol
o‘[ 1 1 L 1 I=H T
- 1Wx IMMED IMMED I HA 1 W
PAE OF PRE-OP POST OP POST OP POST O
TEST SESSION

source: Gelfmann, 1979

The significant deficit on Perceptual Speed, test was
indicated by a decrease inthe total number of correct tesponses in
allotted! time. This test is highly sensitive and free of practioce
effects. The test can be easily and objectively given and scored in
a routine clinical s=etting. To eliminate the training effect
slightly different but equivalent sheets are used when the test is

repeated.
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The Ball Bearing test
We use the Ball Bearing test to test marnual dexterity. The

patient has to use a pair of forceps to place balls in a wvertical
tube (figure IV).

Figure IV The Ball Bearing Test
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The score is the number of ball bearing inserts in 40

seconds. To eliminate the training effect, we will let the patients

train for 15 minutes before recording the baseline performance. To

obtain baseline data, we ask the patient to perform 3 times and
select the last score to be the control value.

Validity

Steinberg (1954) reported selective effects of an
ansesthetic drug on cognitive behaviour. He studied the effect of
N,O on 10 cognitive tasks and Ball Bearing test was one of the
tasks. The experimental design was showed in the table 3.4.

Table 3.4. Experimental design of Steinberg

Treatment
Trial I Trial II
experimental group 10 cognitive tasks 10 cognitive tasks
no drug drug (N,O)
control group 10 cognitive tasks 10 cognitive tasks
no drug no drug

source: Steinberg, 1954
The study showed that the Ball Bearing test had:

- no significant difference of mean scores between
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control group and experimental group in trial I,
- significant discriminative effect between basel ine data

and post treatment of experimental group.

Reliability

From the same study (Steinberg, 1954) correlations were
calculated between the test scores obtained in the first trials
and the second trials by the control group. The resulting
coefficients ranged from 0.573 - 0.888 and were statistically
significant at 0.001 lewel.

VASS

Patients are asked to assess their degree of sedation by
marking on a 10 an linear analogue scale. The extremes are denoted
with awake/alert and drowsy/dull. The patients mark on the line to
represent their degree of sedation.

0 10

Full awake, alert Very drowsy, dull

The score\ is the distance from 0 to the point  that the

patient marked on the line.



Haneuver Bias

This study cannot be double-blinded because we cannot find
intravenous solution that looks like propofol which has "milky"
white appearance and when we use halothane, anaesthetists will
recognize its odour. In addition, the logistics of administration an
intravenous ansesthetic infusion during maintenance phase differ
from inhalational anaesthesia in using a volatile agent. So the bias
may mrbscﬂﬂetlﬂml who gave ansesthesia modify the
anesesthetic technique so that their preference will get satisfactory
outcomes. To minimize this error, they should ansesthesize strictly
to the protocol.

Measuring Bias

Measuring bias can occur from:
1. Environmental factors:

The number of distractions such &8s noise, undue heat
or cold to the patient mist be minimized for optimal performance. In
this study we use the same recovery room for similar environmental
factors.

2. Baseline Performance & Postoperative Performence:

Some  tests have to compare with how well they were
performed before anasesthesia. The postoperative tests must then be
carried out wunder a similar condition as possible. The following
factors are relevant;

- environmental factors,

- wearing similar clothes,
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- wearing spectacles or contact lens or hearing
aids,
- posture,

The Perceptual Speed test and the Ball Bearing test
must be carried out with the patient sitting in bed and ensuring
that the baseline tests are performed in similar conditions. For the
Perceptual Speed test, to minimize the training effect we use
slightly different | but equivalent sheets when the test is
repeated. The Ball Bearing Test needs to be practiced to achieve
a reasonable baseline performance. In this study, we let them
practice for 15 min. before recording baseline data. To obtain
baseline data we ask them to perform 3 times and select the last

sCcore.

The investigator or cbserver

To reduce inter - observer  variation, we use 2
observers who are blind to which technique each patient received. To
avoid differences of the observers they should be trained in
assessment. and understand the protocol well. The way in which
instructions about the test are given is important and should be as
constant as possible.  Distraction can be avoided by remaining
quiet in the background for ‘the duration of the test.



CHAFIER IV

DATA ANALVYSIS

Data were entered into the coding forms and the verification
was done, using dbase 1IT plus. The analysis was dore by SPSS-FC.

When variables were discrete, we used proportions to
describe and the Chi-square test or Fisher-Exact test to test the
differences between groups. When variables were continuous, we used
means and standard deviations to describe, and independent t-test
for parametric and Mann-Whitrey U test for nonparsmetric to test the
differences. To test correlation between the Perceptual Speed test
and the Ball Bearing test to the VASS, we used the Pearson's
correlation ecefficient. Statistical significance was declared when
p-value was below 0.05.

For economic evaluation, we used cost minimization analysis.



CHAFTER V

ETHICAL CONSIDERATION

Evaluation of Risks and Benefits

Do the patients have any risks from TIVA or IA technique?
They should not have any significant risks resulting from these
techniques because both are accepted techniques used in -outpatient
anesesthesia. If TIVA reduce recovery time, it will berefit both . the
patients and health care providers.

Patients’ berefits:

early discharge due to short recovery
time
- reduced hazard from administration
of hypoxic gas mixtures
- absence of exposure to N.O ard
volatile agents.
Health care providers' berefits:
- ability to give service to more
patients
- rapid turnover rate of beds
- reduction of waiting lists
- less environmental pollution
- absence of exposure of staff to N.O

and volatile ansesthetic agents.



Protection of Subjects

The human rights of patients should be preserved
conscientiously by health care providers. The patients have signed
their informed consents to be submitted to treatment in the

\ "/ f the consent in the outpatient

hospital. We use the stand \
appendix) |
department (see endix)
techniques and the mes of clinical recovery

evaluation for di: The __"pm‘jact. does not have

use both TIVA and IA are accepted

AOUUINBUINT )
ANRINITUNINEAE



CHAFTER VI

RESUILTS OF THE STUDY

There were 40 patients enrolled in the study, 20 patients

in each group.

Table 6.1 Geperal informations of TIVA and IA patients

TIVA (n=20) - IA (n=20) P wvalues
Age (yr.) 23.4525.13 25.15+8.59 NS
Body weight (kg.) 55.45+9.67 58.10+9.14 NS
Height (om.) 164.00+9.09 166.85+7.30 NS
BMI (kg./m.?) 20.38+2.88 20.79+2.34 NS
SEX M:F 15:5 (75%:25%) 17:3 (85%:15%) NS
Physical status 1:2. 20:0 (100%:0%) 19:1 (95%:5%) NS

Table 6.1 shows the mean age, weight, height, BMI, sex
ratio and physical status ratio of the two groups. By independent
t- test, their age, weight, height and BMI between TIVA and IA were
not different and by Chi-square, their sex and physical status were
not different.



Table 6.2 Diagnosis of TIVA and IA patients

TIVA (n=20) IA (n=20)
Diagnosis
Fractured nose 16 (80%) 16 (80%)
Impacted teeth 2 (10%) 2 (10%)
Infected teeth 0 (-) 1 (5%)
Torus palatinus 1 (5%) 1 (5%)
Root abscess 1 (5%) 0 (-)

For diagnosis, 80% of patients in each group were nasal
fractures and 20% were dental surgery which were impacted teeth,
infected teeth, torus palatinus and root abscess (see table 6.2).



Table 6.3 Anasesthetic drugs used in TIVA and IA techniques

TIVA (n=20) IA (n=20)

Atropire (mg.) .10 0.26 + 0.11
Fentanyl (ug.) ﬁ 68.25 + 18.94
Propofol g:.} et 133.50 + 22.31
Succinyl choline (mg 7.50+ 7.70. 80.00 + 10.26
Vecuronium (mg. ) 5.28 + 1.49

- atropine A X4 i \C \ 1.29 + 0.20

- prostigming’ ~ 3.03% 0.6 2.61 + 0.31
o, (1.) 54.40 & 158.25 = 120.00 + 40.68
N,0 (1.) . 106.80 + 67.50
Halothane (cc.) ' 3.78 + 2.39

AOUUINBUINT )
ANRINITUNINE AL



[able 6.4 Duration of operation and aneesthesia of TIVA and IA

groups

TIVA (n=20) IA (n=20) P

Duration of operation (min.) 34.65+24.40 30.60+17.18 .548
Duration of ansesthesia (min.) 42.10+26.47 37.60+14.75 .232

All patients underwent anaesthesia and surgery without
complications.
Table 6.4 shows that the duration of operation and

ansesthesia did not differ.



Table 6.5 Recovery of TIVA and IA patients

TIVA (n=20) IA (n=20) P
Orientation (min.) 5.25+1.12 5.25+1.12 1
Sitting up unaided (min.) 21.75+5.45 21.00+3.48 0.938
Romberg’s test (min.) 37.5546.16 37.50+8.35 0.433
Perceptual speed test 1.20+0.41 1.10+0.31 0.382
and Ball Bearing test (hr.)
For clinical tests, time from anaesthesia ended to

orientation, sitting up uneided and Romberg's test showed no

difference between TIVA and IA by Mann-Whitney U test (see table
6.5). For PST & BBT tests, the two groups showed similar pattern of

recovery. - There was no significant difference (p = .382)

in time

from anaesthesia ended to the end point of the tests by

Mann-Whitney U test. The average times to complete the PST & BET

were 1.2+0.41 hr. and 1.1+.31 hr. for TIVA and IA respectively.
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Iable 6.6 Incidence of side effects during 24 hours after
hospital discharge by home questionnaire of TIVA and IA

patients

TIVA 1A P

(r/total ) (n/total)

Nausea 0/15 2/16 NS

Vomiting 0/15 0/16 -
Dizziness 3/15 6/16 NS
Headache 8/15 11/16 NS
Sore throat 9/15 12/16 NS
Muscle pain 6/15 6/16 NS
Pain at injection site 1/15 3/16 NS
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Table 6.7 Other home questionnaire results of TIVA and IA patients

TIVA IA P
(n/total) (n/total)

Awareness during operation 0 4] -
Duration of hospital stay (hr.) 2.60+1.61 2.27+1.10 NS
Feeling back to normal self (hr.) 7.60+12.78 3.56+1.87 NS
Problem of getting home

- Sleepiness 0/15 6/16 .018 =

- unsteadiness 4/15 6/16 NS

- others 1/15 3/16 NS
What he did,2-3 hr. after home arrival

- Rest 7/15 6/16 NS

- Slept 8/15 9/16 . NS

- Worked 0/15 0/16 -

Satisfaction of ansesthesia

- Very good 2/15 6/16 NS

- Good 11/15 5/16

- Satisfactory 2/15 5/16

~ Poor 0/15 0/16

- Very poor 0/15 0/16
Willingness to choose similar 14/15 15/16 NS

anassthetic technique next time
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Table 6.8 Characteristics of nonresponders of TIVA and IA patients

TIVA (n=5) IA (n=4) p

Gereral informations

Age(yr.) 24.20+ 6.94 20.75+ 0.96 NS

Body weight(kg. ) 60.20+13.72 57.63+ 1.89 NS

Height(cm. ) 166.80+ 7.12 165.75+ 4.35 NS

BMI(kg./m? ) 21.65+ 4.82 20.99+ 1.27 NS
Diagnosis

Nasal fracture 5 3

Impacted teeth 0 1
Duration(min. )

Operative duration 29.20+ 5.93 41.50+36.23

Ansesthetic duration 32.20+ 6.57 47.75+36.46 NS
Recovery

Orientation (min.) 5.00+ 0.00 6.25+ 2.50 NS

Sitting up unaided (min.) 20.00+ 0.00 21.25+ 2.50 NS

Romberg’s test (min.) 35.00+ 0.00 43.75+17.50 NS

PST&EBT (hr.) 1.20+ 0.45 1.25+ 0.50 NS
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The results obtained from home questionnaire are given in
table 6.6-6.7. We received 75% of questionnaires returned for TIVA
and 80% of questionnaires returned for IA. The incidence of side
effects are listed in Table 6.6. None of the TIVA patients suffered
from nausea or vomiting. Only 2/16 patients in IA group suffered
from nausea and 0/16 suffered from vomiting. The other side effects
are the same in both groups.

As shown in Table 6.7, no patient had awareness during
operation. Duration of hospital stay were not different. The time
that TIVA patients recovered from ansesthesia to normal self was
longer than IA patients but there was no statistical significance.
For the difficulty in getting home, none of TIVA patients had
difficulty fr-\u'n sleepiness but 6/16 (37.5%) of IA patients had
difficulty from sleepiness and Fisher's ewact test showed
statistical significance (p 0.0177). Other reasons for the
difficulty in getting home showed no difference. The first 2-3 hr.
of home recovery and whether the patients were willing to accept
similar anaesthetic technique did not differ between the two groups.
Because of the number of patients, the five levels of satisfaction
had to be grouped into two groups; very good and good to "high
satisfaction" and satisfactory, poor and very poor to "low
satisfaction” and Fisher's Exact test showed no difference.

Table 6.8 shows . the characteristics of questionnaire
nonresponders; 25% from TIVA and 20% from IA. Their age, weight,
height, BMI, duration of operation and ansesthesia, and recovery did

not differ by Mann-Whitney U test.



Figure V Scatter diagram between the VASS & PST
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42 cases plotted. Regression statistics of VASS on PST:
Correlation —.23442 R Squared .05495 S.E.of Est 1.88995 Sig. .1351
Intercept(S.E.) 4.00039(1.17220) Slope(S.E.) -.02054( .01937)
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Figure VI Scatter diagram between the VASS & BET

PLOT OF VASS WITH BBT
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44 cases plotted. Regression statistics of VASS on BBT:
Correlation .01601 R Squared .00026 S.E. of Est 1.94518 Sig. .9178
Intercept(S.E.} 2.15192(1.36006) Slopz{S.E.) .00552( .05322)

As shown in Figure V-VI, there is no correlation between

the VASS and PST and between VASS and BBT.



Table 6.9 Average cost/case of TIVA and IA

TIVA (n=20) IA (n=20)

Drug cost (bahts)

Atropine 5.67 + 0.89 5.15 + 0.81

Fentanyl 32.45 + 7.39 34.13 + 9.47

Propofol 459.38 + 155.38 166.88 + 27.89

Succinyl choline FE7S5-4 WEBNR 8.00 + 1.03

Vecuronium 7156 + 21.70 65.94 + 18.64

Prostigmine 48.40 + 10.69 41.80 + 4.94

0. 2.54 1.58 1.20 + 0.41

N,O 4 16.02 + 10.14

Halothane - 11.35 + 7.18

Total drug cost 627.75 + 189,85 350.45 + 53.66 0.000
Equipment. cost (bahts)

Anaesthetic machine 12.02. + T.56 iDv73 + 5.07

Vaporizer - 1.95 + 1.23

Infusion pump 255 +  1.93 =

Total equipient cost 14577+ (7 0.47 12.68.+ 6.29 HS
Total cost 642.91 + 176.62 363.15 + 57.49 0.000




CHAFTER VII

DISCUSSION, CONCLUSION AND RECOMMENDATION
DISCUSSION p

Eon rjr from outpatient snaesthesia requires a
e ¥
rapid return s=t fitness and propofol appears to offer

“d : e
~a. AS ardised ansesthetic technique was
-l d J

mry/fm aneesthesia using propofol
i
: dLLEigmj):&anﬂrmphase Fropofol was given

2y
for induction in both—e&amﬂﬂﬂmle relaxant used was
7%

similar. t of’mry‘él‘ﬁ.lld 1}:::1!7;13 a number of tests.

infusion or haloths

eﬂj tests (orientation,
sitting up unaidad and Romberg’s test ).| paper and pencil test
<4

(PST), and psychomotor test (BET).

‘We-found that thers wasono difference between TIVA and
IA with regard to the recovery period. ‘Both ansesthetic techniques
restlted7in ~equally <rapid recoyery evaluated | by ~the | return of
orientation, ~time to Sitting up unaided, Romberg’s test and  the
PST & BBT. Therefore both techniques are recommended for outpatient
anaesthesia especially for the operative time less than 50 minutes.
We did not apply this conclusion to the longer operation because the
rapidity of recovery deperds partly on the length of inhalation

anaesthesia. The average operative times of TIVA and IA were
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36.65+24.4 minutes and 30.6+17.18 minutes respectively. The lenger
the operative time, the more halothane deposited in tissue and the
recovery may differ. Nevertheless, most of the outpatient surgery
have the duration of less than 1 hour. For the longer operation, it
rneeds further study to prove. The other reason of the recovery
indifference between both techniques is time of assessment of the
PST & BET may be too late to detect the difference. However the
disadvantage of early assessment is that it will disturb the
patients,

2. Home questionnaire results

Every study that concerns recovery should include the
patient’s opinion about his function at home because the patient
can offer a lot of information about their experiences after
discharge. We received 75% of gquestionnaires back from TIVA and 80%
from IA. We checked the characteristics of nonresponders in both
TIVA and IA groups and they were similar. It could be expected that
the outcomes and the comparison of resporders should be reliable.

a. Side effects

Natsea “and vomiting are common complications

occurring 25-55%  during the recovery period (Pandit et al., 1989).
Contributing factors are pain, narcotic drugs, position changes,
site’ of 'operation ‘and ansesthetic drugs’' “(Wetchlery1991). It is
interesting to note that in our study no patient suffered from
nausea or vomiting in TIVA and of 16 IA patients, 2 (12.5%)
suffered from nausea and 0 (0%) suffered from vomiting. There is
evidence to suggest that propofol may reduce the incidence of
postoperative emesis sequale (McCollum, Milligan and Dundee, 1988),
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b. Other results

From the reasons of difficulty in getting home, we
found that no patient from TIVA had sleepiness while 6 of 16
patients (37.5%) from IA did. It might reflect that TIVA patients
recovered to street fitness better than IA patients. For the first
2-3 hours of home recovery, there was no difference in their
activities.

No patients had awareness during operation. Patient
acceptability of the two anaesthetic techniques was high.

3. Correlation
This study would like to find whether VASS could
represent PST or EBI. VASS which is commonly cited in ansesthetic
Jjournals is a subjective measurement and is easier to measure
whereas PST and BET are objective measurement. By using Pearson
correlation, there is no correlation of the PST and BBT to the VASS,
The reason might be:

a. the correlation is not linear due to the
complexity of brain function. The PST tests of memory and perceptual
function, the BET tests of manual dexterity and the VASS tests of
subjective sedation feeling. All neurological function do not
recover with similar pattern.

by sample size is not sufficient. This  sample was
not calculated to answer the secondary question.

4. Cost identification
Since both techniques showed similar recovery, we should
consider their costs in order to choose which technique is more

suitable by cost minimization analysis. By cost identification
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(table 6.9), we did not calculate monitoring cost and personnel cost
of ansesthesia, operation and recovery because duration eof
anaesthesia, operation and recovery are the same in both groups.
Nowadays outpatient surgery is gaining popularity. One
of the advantages claimed is cost effectiveness. To form a new
setting of outpatient servies, the expense for investment of
anasesthetic machines is very high: From this study we calculated
anaesthetic machine eost to see its impact on the cost both in an
operating theatpe that anasesthetic machine is available and a new
setting where it 'has not been bought. TIVA is a technique which does
not require an‘ansesthetic machine. The results showed that the
total cost (drug cost plus equipment cost) of IA (363.15 behts) was
less than TIVA (642.51 bahts). For the equipment cost, If we
considered only the infusion pump cost as the equipment cost for IA
(2.75 bahts) whereas the aneesthetic machine added with the
vaporizer cost as the equipnent cost for TIVA (12.86 bahts), the
difference of the equipment cost (9.93 bahts) was very small when
comparing with the difference of the drug cost (279.37 bahts)
between the two techniques. Other advantages of having an
anaesthetic machine are:
1. it has a longer working life than an infusion pump,
2. it is eaSy for anassthetists to change techniques
or to treat some complication.during anaesthesia,
3. it can also be used in inpatient list.
So, even in a new outpatient surgery setting IA technique is cost
effective and it is worthwhile to invest by buying an anaesthetic
machine. For an old hospital, IA is preferable than TIVA because of

its lower cost.
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The limitation of this cost identification are:

a. we have not dore sensitivity analysis by varying
drug cost, equipment cost and discount rate within a plausible range
at a time to assess the impact on the response. In this study the
cost of propofol is the important effect because it is expensive now
but in the future when it is widely used its cost will be reduced.

b. Indirect benefit from TIVA which is difficult to
measure is that TIVA causes less pollution to both patients and
staffs.

CONCLUSION

From the study we eoncluded that both TIVA and IA techniques
demonstrated similarly rapid recovery, the condition during the
first 2-3 hours of home recovery, incidence of side effects and
patient acceptance. Either of them can be safely used in outpatient
anaesthesia for the operative time less than 50 minutes. By cost
minimization technique, we recomended A technique because its cost
was less than the ‘cost of TIVA and the effectiveness or recovery

were the same in both groups.

RECOMMENDAT IOH

1. To be more gereraliziable, both techniques should
be compare for more varieties of operative time.

2. Further study of the corrslation of the PST ard
BET to VASS.
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3. Both the PST or BBI are tests of recovery but they
may influence the normal recovery period because they are
extensive testing and could awaken patients artificially.
Postoperative recovery is complex, therefore there is no single
test to identify when a patient is sufficiently recovered
to go home. Reliance has to be placed on clinical assessment and
modifying the activities of patient for at least the ensuring 24
hours.
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Critical Appraisal of the Journals Reviewed

I. Authors and study design
Author Design

Reeder J.C. et al. (1988)
Doze V.A. et al. (1086)
Doze V.A. et al. (1988)
Puttick N. et al. (1938)
Milligan K.R. et al. (1087)
Zuaurmond W.W.A. et al. (1987)
Nightingale J.J. et al. (1992)
Forrest P. et al. (1987)

88888486

Health P.J. et al. (1990)

II. Randomization

All patients In these journals wers assigned to  the
treatment or anaesthetic techniques by randomization.
I1I. Clinical relevant ocutcomes reported

They all reported;the clinical outcomes -of interest or
recovery. The observers who assessed the main outcomes were blind
to anasesthetic techniques except in the Zuurmond study that'did not
mention blinding. Side effects of the treatments were reported
except the study of Milligan et al. and Health et al.
IV. Similarity of the study patients to our own

Only the population in the Zuvarmond study were similar to
our cwn. They were outpatients requiring endotracheal intubation. Of
the rest, they were outpatients who did not require endotracheal

intubation, elective operative patients or paediatric patients.



V. Statistical and clinical significance considered

All the papers considered mainly statistical significance.
VI. Feasibility of the therapeutic maneuver

The maneuvers of all papers could be applied to our
practice. They were described in sufficient details and they were
clinical and biological sensible. No contamination or cointervention
were on the trials.
VII. Accountability for all patients who entered the study at
conclusion

Puttick's and Nightingale's patients were not accounted for
at conclusion. Puttick excluded 2 from 20 patients in propofol group
because of diffieulty during the induction phase due to airway
obstruction from tonsillar hypertrophy and laryngospasm from recent
upper respiratory tract infection. Since such events are common
regardless of ansesthetic techniques, the results were reliable.
Nightingale reported 21/25 (84%) of questionnaire responders for
TIVA and 18/25 (72%) of questionnaire responders for IA. The study
did not explain about the characteristics of nonresponders so these
outcomes should be carefully interpreted. However there were no

missing patients in the main outcomes.



24 hr. Post-operative questionnaire

An attempt is being made to assess the effect of an
outpatient ansesthesia on patients in Siriraj Hospital. Your reply
will be treated confidentially. Please enclose the completed
questionnaire in the stamped addressed envelope supplied.

Instruction: please check the correct answer or fill in the blank.

1. Appreximately how long after your ansesthesia were you
allowed to leave the hospital? hours.

2. Were you accompanied home by a responsible person?
[ 1 yes [ ] mo
3. Did you have any difficulties in getting home?
[ 1 yes [] mo
if yes, because of
[©) sleepiness
[ ] unsteadiness

[ ] others, specify

4. On arrival home, during the first 2-3 hrs, you
[ ] went to bed
[ 1 slept
[ 1 worked

[ ] others, specify
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5. Did you have awareness during the operation?

[ ] ves [] mo
6. Did you have any of the following after your hospital

discharge? (can choose more than 1 answers)

anﬁﬁiﬁmﬁmi
awwa\a[ﬁmwnwmaﬂ

10. Should it be required, would you like to have a similar

anaesthesia again?
[ 1 ves, because

[ ] no, because
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Consent. Form

Date

I agree to the operation anaesthesia upon me.
A
% (Patient’s signature)
(Parent/\ / \\\\ \ patient’s name)

407 N
v\\

ONUUINAUINNT
(Medical witness)

qmmmmummmaﬂ




Preoperative instructions:

B WM

NPO after midnight.

‘Bring laboratory results.

Accompany with responsible person.
Remove denture.

Postoperative instructions:

1.
2.
3.

Patient must be discharged by physician.

Patient must be accompanied home by a responsible person.
Patient must pot drive a car, ride a bicycle nor operate
machirery fer 24 heurs after anesesthetic.

Patient agree to contact the dental unit in the event of any
postoperative complications arising during office hours or
emergency unit at outpatient department during non office
hours.
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