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MODULATORY EFFECT OF MIDAZOLAM

1y
Fahmy A. Fahmy*, and
Roshdy M. Al-Jamal**

From
Assistant Professor of Anesthesia-Mansoura University, Egypt

Assistant Professor of Psychiatry - Mansoura University., Egypt

ABSTRACT

Emergence of delirium after sevof-
lurane anesthesia has been men-
tioned by many investigators, yet al-
most in children(1). This study was
conducted to elucidate and assess
the severity and incidence of delirium
in surgical adult patients scheduled
for minor surgery under different an-
esthetic techniques. Also modulatory
effect of midazolam was studied.

One hundred eighty, ASA |, Il adult
patients aged 17-48 years who under-
went minor to moderate surgery last-
ing less than one hour were randomly
assigned to one of five equal groups
each of 36 patients; (Group 1) : 8%
sevoflurane VIMA, (Group Il) : Sevof-
lurane - Midazolam 2.5-5 mg IV 5
minutes pre-operatively, (Group IlI) :
Sevoflurane 2, 4, 6, 8 increments,
Group IV received propofol 2.5 mg IV
and maintenance with Sevoflurane,
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and Group V which had halothane in-
duction (1, 2, 3.5%) and maintenance
(1MAC). Ali patients received fentanyl
100 ug 1V, 30 minutes pre-operatively
and 50 mg pethidine i.m. just before
end of surgery. All patients were mon-
itored as regards ECG, pulse oxime-
try and end tidal CO2. Maintenance
by sevoflurane 1-1.5 MAC in N20: 02
(50 : 50%) for all patients except
group V, halothane. Ventilation was
controlled in Groups III, IV and V. Any
airway events during induction, main-
tenance and emergence were noted.
Delirium was recorded. Patients who
had agitation beyond 5 min. were giv-
en midazolam 2.5 - 5 mg i.v.

There were no significant differ-
ences among the five groups with re-
spect to age, body weight and dura-
tion of anesthesia. All had SaO» > 96.
Ventilation was adequate in all groups
(PETCO, range 30-36 mmHg). No-
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ticeably apnea was the prominent air-
way event being highest in Group II
(83%) and next GP | (67%). Delirium
occurred in 16 patients in Group |
(44%) next in Group Il 14 (39%), and
least Group IV (5.6%). Halothane
(Group V) showed delirium incidence
of 11%. No seizure was seen in all
patients. Delirium was highest and
more severe in VIMA Group | (44%)
while least in propofol Group IV
(5.6%). Five out of total 48 delirious
patients had severe form (three in
Group | and two in Group lll). Three
of them responded well to midazolam
and other two changed into mild agi-
tation. Midazolam combination in
group Il decreased the severity of de-
lirium.

To Conclude, Sevoflurane was
found to be associated with highest
incidence of delirium in VIMA group.
Sevoflurane still had far incidence of
delirium compared to halothane. Yet,
none developed seizures. Midazolam
attenuated the severity of delirium
less affecting the frequency.

INTRODUCTION

Delirium is a complex neuropsy-
chiatric syndrome that typically in-
volves a plethora of cognitive and
non-cognitive symptoms. Delirium is
a disturbance of consciousness
(usually acute) characterized by
Vol. 34, No.3 & 4 July., & Oct, 2003

clouding of consciousness, restless-
ness, confusion, psychomotor retard-
ation, or agitation and affective labili-
ty,. It has a rapid onset and fluctuating
waxing and waning course. It is com-
mon in patients’ presenting to general
hospitals, emergency rooms, opera-
tion rooms and ICU. It is common
also on association of drug intoxica-
tion or use of any stimulant or de-
pressant drug if taken in sufficient
amounts (1).

Postoperative delirium is a com-
mon phenomenon. However, this syn-
drome is often unrecognized and
poorly understood. Health profession-
als must recognize delirium and pa-
tients at risk because celirium can
lead to higher morbidity rates and
longer lengths of hospital stay (2).

Delirium following Sevoflurane
anesthesia has been mentioned by
many investigators (3) who reported
high incidence of excitement and he
attributed that to early recovery and
perception of pain. However, high
incidence of delirium (40%) was
reported despite adequate post-
operative analgesia (4).

Also, others have shown an
incidence of 15% and 67% of post-
operative agitation in  unpremed-
icated children (5 and 6 respec-
tively).
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Although most of the studies were
conducted on children and the elderly
who are more affected, a previous
study (7) showed an incidence of 30%
in adults. So, this study was con-
ducted to elucidate and assess
the severity and incidence of delirium
in adults following sevoflurane under
different anesthetic techniques. Also,
the modulatory effect of midazolam
was studied.

PATIENTS AND METHODS

This study was conducted pros-
pectively over a period of 10 months
at Royal Commission Medical Center
(Saudia Arabia). After approval of
local ethical committee and informed
written consent, one hundred eighty
adult patients of either sex (ASA | and
Il) who underwent minor to moderate
surgery lasting less than one hour
were enrolled in this study.

Exclusion criteria :

- Children and elderly

- Patients with pre-existing psychiatric
disorders.

- Patients on psychotropic medica-
tions for the last 6 months.

- Some group of patients who were
reported to be particularly at high
risk of postoperative cognitive de-
cline: those with low level of edu-

cation; éubjects with high pre-

operative levels of depressive

symptomatology; and those with a

recent history of cognitive impair-

ment (8).

Patients were randomly allocated
into 5 groups (each of 36 patients) as
follows:

» Group I; induction (8%) and mainte-
nance by Sevoflurae, (GPI Sevo/
VIMA).

e Group lI; same but patients received
midazolam 2.5 - 5 mg IV, 5 min.
pre-induction (GP Il Sev. MID.)

» Group lll; induction 2, 4, 6, 8 incre-
ments of Sevoflurane, mainte-
nance with Sevoflurane (GP Sevo
INCR)

» Group IV; induction by propofol 2-
2.5 mg/kg-1 and maintenance by
Sevoflurane (Group IV-P-Sevo)

« Group V; halothane induction (1, 2,
3.5%) and maintenance (1MAC).

-Ventilation was controlled in Gp. IlI,
v, V.

-Patients were monitored as regard
ECG, pulse oximetry and end tidal
CO2 (PETCOy).

-Patients with delirium were detected
with the aid of the Confusion
Assessment Method [CAM], (9).
The severity of delirium in deleri-
ous patients was evaluated imme-
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ditely after surgery using the Mini-
Mental State Examination test
[MMSE], (10),

Using the test Severity Scores of
MMSE, patients with delirium were
categorized into mild; 4-7, moderate;
8-12 and severe above 12. The fre-
quency of different grades of severity
among different groups were calculat-
ed using Chi Square test. The differ-
ences in delirium severity scores be-
tween different groups were
statistically calculated using the
ANOVA test. All statistical procedures
were done using SPSS computer
program.

Delirium diagnosis requires docu-
mentation of acute onset and fluctu-
ant course during which patients may
be uncommunicable. As a result,
difficulties of detecting cognitive
impairment with assessment tools
like the Mini-Mental State Examina-
tion (MMSE) must be supplemented
by application of DSM-IV or ICD-10
clinical criteria (11 and 12 respec-
tively). The Confusion Assessment
Method "CAM" is an operationalisa-
tion of key components of DSM that
was used to detect delirium and the
degree of severity was assessed by
MMSE test.

Vol. 34, No. 3 & 4 July., & Oct, 2003

Confusion Assessment Method
[CAM]-),

Delirium was diagnosed if (a) + (b)
+ one of either (c) or (d):

e Acute onset and fluctuating
course :

Evidence of an acute change in
mental status from the patient's base-
line that changes in severity over the
time.

» Inattention :

Patient has difficulty focusing at-
tention, e.g. is easily distractible or
has difficulty keeping track of conver-
sation .

» Disorganised thinking :

Patient's thinking is disorganised
or incoherent, as evidenced by
irrelevant conversation and unclear or
illogical flow of ideas

« Altered consciousness :

A rating of a patient's level of con-
sciousness other than alert (normal)
i.e. vigilant or hyperalert, lethargic or
drowsy, stuporous or comatose

RESULTS

There were no significant differ-
ences among the five groups with
respect to age, body weight and
duration of anesthesia (Table 1). All
had SaO5 > 96. In groups | & Il, PET-
CO, was in the range of 30 -36
mmHg. Noticeably apnea was the
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prominent airway event being highest
in group 1l (83%) and next GP |
(67%), Table 2.

Delirium occurred in 48 out of the
total 180 patients. Table 2 and Fig. 1
show the incidence of delirium within
each of the 5 groups. It was highest in
Group | (n=16, 44.4%), followed by
Group Ill (n=14, 38.9%), then Group I
(n=12, 33.3%), then Group V (n=4,
11.1%) and it was least frequent in
Group IV (n=2, 5.6 %).

Table 3 and Fig. 2 show the distri-
bution of patients with delirium (n=48)
among the 5 groups categorized by
severity (as assessed by MMSE).
Group | contained 5 mild (31.3%), 8
moderate (50%), and 3 severe cases
(18.7%). Group Il had 8 mild (66.7%),
4 moderate (33.3%) and no severe
cases. Group lll contained 6 mild
(42.9%), 6 moderate (42.9%), and 2
severe cases. Group IV contained
only 2 mild cases (100%) and group V
had only 4 mild cases (100%). The
chi-square test did not show statistical

significance (p=0.206)

Tables 4, 4a and 4b and Fig. 3
demonstrate the severity of delirium
(as assessed by MMSE). Although
the overall difference in severity be-
tween groups was not significant
(p=0.113) as shown In table 4a, the
difference was found to be statistically
significant when group | was com-
pared to group Il (p=0.047), and also
when group | was compared to group
V (p=0.032), table 4b.

VIMA technique was used and
ventilation was spontaneous, delirium
was least in group IV (5.6%) where
propofol was used for induction and
ventilation was controlled. Five out
of total 44 delirious patients had
severe form (three in Group | and two
in Group lll). Three of them respond-
ed well to midazolam and other two
changed into mild agitation. Midazo-
lam combination in group Il de-
creased severity of agitation. Vomiting
was highest in Group | (10%) and
least in Group IV (2.8%).

MANSOURA MEDICAL JOURNAL
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Table 1: Patients’ Characteristics

1Sevo-VIMA 1l Sevo-Mid  [III Seve- IV P- Sevo V- Hal
Incr
Patient (n) ® k k] 3% »
Gender (M/F) 14/12 16/ 20 20/16 28/8 18/18
Age (y1) 36 (17-46) 37 (18-46) 34 (20-44) 38 (18-46) 35 (19-45)
Body weight (Kg.) 72(7.8) (7.7 71(7.9) 72(7.7) 71(7.8)
Duration of anest. (min.) 46 (35-54) 45 (37-55) 48 (40-55) 46 (42-50) 45 (35-55)

Sevo-VIMA - Sevoflurane - Volatile induction and maintenance of anesthesia.
Sevo-Mid - Sevoflurane - Midazolam

Sevo-Incr - Sevoflurane - Increments
P-Sevo - Propofol - Sevoflurane
Hal - Halothane
Table 2: Adverse Effects In Patients Under Different Sevoflurane Anesthetic Techniques.
1 Sevo-VIMA I Sevo-Mid msan-lnq' !VP-l-n v IH.
N=38 N=38
_N{%) _!_;___lgs.l____"l_l——!—)——
Arrangements:
3) Induction
Cough 4(11%) - 1 (2.8%) - -
Apnea 24 (87%) 30 (83%) 16 (44%) 4(11%) 1 (2.8%)
b) Emergencs
Laryngospasm 2(6%) 1 (2.8%) 1 (8%) - -
Yomiting 10 (28%) 4 (11%) & (17%) 1 (2.8%) 3 (B.4%)
Deliclum 18 (44.4%) 12 (33.3%) 14 (38.9%) 2 (5.6%) 4(111%)
Sevo-VIMA - Sevoflurane - Volatile induction and mal of thesi

Sevo-Mid - Sevoflurane - Midazolam
Sevo-Incr - Sevoflurane - Increments
P-Sevo - Propofol - Sevofiurane

Hal. = Halothane
Table 3: Distribution of Patients with Delirium in Different Severity
Grades
Among the Different Groups
ol Gll Gl gV | eV Total
Delirium _mild Count [] [] 2 4 28
Severity % within GROUY 31, 3% 88.7% | 42.9% | 100% | 100% 52.1%
Grade “roderate Count 4 8 18
* within 50. mt 33.3% | 42.9% 37.5%
severe I 2 5
% within GROUY 18. T% 14.3% 10.4%
Total - Count 18 12 14 2 4 a8
% within GROU{100.0% |100.0% |100.0% | 100% | 100% | 100.0%
MMSE - Mini-Mental State Examination
ch =S - Volatile induction and of anesthesia.
ch: - Sevoflurane - Midazolam
GM: - Sevoflurane - Increments
GIV - Propofel - Sevoflurane
GV: = Halothan e

g
| vone | & | (peded)
oo . E
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Table 4: Severity Scores of Delirium as Assessed by
MMSE in Different Groups

score
Std.

N Mean Deviation | Minimum | Maximum
Gl 18 .13 3.0 4 15
cn 12 883 208 4 10
e]l]] 1 8.14 la 4 15
G 2 8.00 1.4 L} 7
av 4 5.50 1.2 4 7
it N .8 308 4 15

MMSE:Mini-Mental State Examination

Gl: - Sevoflurane - Volatfle Induction and maintenance of anesthesia,

Gii: - Sevoflurane - Midazolam
GHi: - Sevoffurane - Increments
GIV = Propofol - Sevoflurane
GV: - Halothan

Table 4a: ANOVA Test Results Of Severity Scores of Delirium

*_ The mean difference s signicant ot e .05 level

MMSE Mini-Mental State Examingtion
a: - = Volatihe Indy

and

CH: - Sevoflurane - Wderolem
CRt: - Sevofturane - Increments
CIV - Propofol - Sevofturane

CV: = Halothan

score
Sum of Mean
- L8 Square E Sig. |
ween ol -
Groups 68,5368 4 17.134 1991 A13
- | Within Groups 370131 43 8.808
Total 438.687 47
Table 4b: Muitipie Comparisons of Delirium Severity Scores
(by MMSE) in Dsrent Groups
Dependent Varisble: score
LSD ;
Mo
m (U] Ditfersnce .
Ervor
U - E T
om » 107 E
_ ow 113 220 A8
av 18 1.84 on2
on al T 142 oar
am an 118 28
av n n T2
av 133 109 A%
[} a 04 107 Jes
on . 148 m
o 214 an E- ]
oV 284 1.88 A9
L o EXT] 12 K]
on -8 an BiH
om 2.14 12 AN
av .50 2154 48
(1 ai KTy 184 032
an 43 18 A3
am ~ - <284 1.08 A0
an ~.50 134 848
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Fig. 1 : Incidence Of Delirium In Different Groups Of Patients Under Different
Anesthetic Techniques
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o
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Fig. 2 : Delirium Severity Grades In Patients Under Different Anesthetic Techniques

Mean Severity Score of Delinum

* = - — W
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Fig. 3 : Mean Delirium Severity Score In Different Groups
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DISCUSSION

Delirium refers to a state of im-
paired thinking, memory, perception
and attention with inability to compre-
hend. Acute disturbances of global
cognitive functioning are now recog-
nised as ‘deliium’ in both The
Diagnostic and Statistical Manual Of
Mental Disorders "DSM-IV" and The
International Classification of Dis-
eases "ICD-10" (11 and 12 respec-
tively).

Postanesthetic delirium is a type
of postoperative emotional response
occurring immediately after emer-
gence from general anesthesia asso-
ciated with excitement and confusion.
The alternative terms "emergence
delirium" or "postanesthetic excite-
ment" are frequently used. Histori-
cally, the term postoperative psycho-
sis is used interchangeably but more
frequently refers to those conditions
occurring after a lucid interval of 24 to
48 hours. Either phenomenon may
arise from a variety of disturbances,
with drug reactions, hypoxemia, or
reaction to pain being common, or
it may arise from psychological
causes (13).

In our study, there was noticeable
tendency of higher frequency of deliri-

um in some groups; |, Il and Il over
others; IV and V although the differ-
ences were not statistically significant
in terms of chi-square tests, (table 3).
The reason might be the small num-
ber of patients in the latter groups; 2
and 4 respectively. However, this dif-
ference in the incidence of delirium
among the various groups was more
evident when the severity of delirium
was compared where there was sta-
tistically significant difference be-
tween group | and each of Il and V,
(table 4b).

This may show that the emergent
delirium might be related to the type
of anaesthetic used and does not only
result from pre-existing or predispos-
ing risk factors. The study of the diffe-
rential effects of various anaesthetic
agents as well as the significance of
the preoperative risk factors can -
hopefully - lead to better chances of
avoiding postoperative delirium, and
hence lessening the possible posto-
perative complications and duration of
hospital stay.

Delirium and agitation following
sevoflurane have been mentioned by
many investigators. Our study fo-
cused and highlighted the problem in
adults as most studies in this field

MANSOURA MEDICAL JOURNAL
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were focusing on extremes of age
based on higher susceptability of pa-
tients in these age groups. However,
in a previous study there were reports
of significant figures of incidence in
adults. Thus, our present study fo-
cused and highlighted the problem in
adults.

Highest incidence of delirium
(44%) was noticed in sevoflurane
VIMA group where volatile induction
and maintenance by sevoflurane was
used. In this group, high sevoflurane
(8%) was usad for induction as well
as maintenance by the same agent.
Next is sevoflurane increment group
(39%). Whether spontaneous or con-
trolled ventilation chosen, the inci-
dence of delirium was not significantly
different in Group | vs. Group llI,
(table 2).

Halothane group compares favour-
ably with Group Il sevoflurane where
patients had both induction and main-
tenance by the same anaesthetic and
both groups had controlled ventilation.
It is clear that delirium in halothane
group is far less than that of sevofiu-
rane group (11% vs. 39%)

Midazolam decreased more the
severity rather than frequency and in

Vol. 34, No. 3 & 4 July., & Oct, 2003

some patients delirium is changed
into mild agitation. Even sevoflurane
sedation was found to be complicated
by high incidence of intraoperative ex-
citement (14). This evidently showed
that sevoflurane is directly-somehow-
incriminated in producing agitation.
Least incidence of agitation in our
study was shown in the group IV
where propofol was used for induction
(5.6%).

Also, higher incidence of agitation
after sevoflurane (46%) vs. propofol
(9%) was reported (15).

A same result was shown by Lo-
pez, et al where higher incidence of
agitation in sevoflurane group (15%)
vs. (0%) in propofol. Propofol in our
study lessened incidence from 44% to
5.6%. So, it has a protective effect.
Also propofol has a protective on fa-
vourable effect on incidence of vomit-
ing where it is only 2.8% (one patient
in Group IV). It is to note that no case
of seizure has been recorded with
Constant et al (16) who showed that
sevoflurane increase EEG total spec-
tral power and a shift towards the low
frequency bands, also no seizure was
recorded. Vakkuri et al (17) showed
epileptiform EEG with sevoflurane in-
duction in children and this was seen
in 88% of children controlled ventila-
tion (Hypocapnia may play a role).
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Constant et al. (16) pointed to a
relative increase in sympathetic tone
and marked inhibition of parasympa-
thetic fibres. Parallel to this, Kulka, et
al. (18) showed that clonidine pre-
vents sevoflurane-induced agitation.
This signifies the direct hemodynamic
effect of sevoflurane.

The underlying molecular mecha-
nisms of postoperative delirium is not
fully understood. Serrotonin deficien-
cy may be a cause as proposed by
Uchida, et al (19),

Disruption or alteration in the se-
rotonergic or dopaminergic pathways
and transmission may be involved in
the genesis of agitation (20).

A drug interaction in which sevof-
lurane is involved may be the cause
of agitation. More elaborate research
is needed.

CONCLUSION:

Sevoflurane VIMA is associated
with highest incidence of delirium in
adults compared to halothane. Yet,
none developed seizures. Midazolam
attenuates the severity of agitation
and less affecting frequency.

The study of the differential effects

of various anaesthetic agents as well
as the significance of the preoperative
risk factors can - hopefully — lead to
better chances of avoiding postopera-
tive delirium, and hence lessening the
possible postoperative complications
and duration of hospital stay.
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