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MIDAZOLAM. maleate is a water soluble ben- 
zodiazepine used for the intravenous induction of 
general anaesthesia ~'4 and for premeditat ion.  3 
The aqueous solubility of  midazolam maleate 
probably accounts for the pharmacological dif- 
ferences between it and diazeoam. Water solu- 
bility permits formulation in a less irritating vehi- 
cle than diazeoam, ~ and the duration of  action of  
midazolam maleate is relatively brief at approxi- 
mately four minutes, s-6 II compares  favourably 
with thiopentone for induction z'7 and mainte- 
nance z of  anaesthesia.  

There are no reports  on the cardiovascular ef- 
fects o f  midazolam maleate in man. Laboratory 
results, although conflicting in some regards, 8'9 
suggest that midazolam maleate has minimal ef- 
fects on the canine cardiovascular system over  a 
wide dose range. Since our data on dogs demon- 
strated small haemodynamic changes that in- 
cluded preservation of  pe,'fusion pressure and 
reduction of  several correlates of  myocardial 
oxygen consumption s we thought it important 
to investigate the cardiovascular effects of  
midazolam maleate in patients with ischaemic 
heart disease. This has been done in the present 
s tudy in patients about to undergo myocardial 
revascularization operations.  

METHODS 

Ten patients electively scheduled for myocar- 
dial revascularization operations were invited to 
participate and gave informed consent  to enter  
the investigation. The study was approved by the 
Institutional Review Board for Human Investi- 
gation. All patients were premedicated with in- 
tramuscular morphine sulfate 0.1 rag-kg -I and 
scopolamine 6-8  tag' kg -L, 60 to 90 minutes be- 
fore induction. In a preinduction area cathe- 
ters were placed into two peripheral veins, the 
radial artery, and a Swan-Ganz triple lumen 
thermodilution catheter  was floated into the pul- 
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TABLE I 

PATIENT CHARACTERISTIC~ 

Number: }0 males 
Age: 57 years (47-61) 
Weight: 78 kg (56-93) 
BSA: 1.95 m 2 (1.64-2.33) 

Coronary arteries > 70 per cent occluded: 
left 10, right 9, circumflex 5 

Past history: 
Myocardial infarction 7 
Hypertension 3 
LVEDP >__ 12 at cath 5 

Medications: 
Propranolol 40--160 mg q d 9 
Nitrates 10 
Digoxin 2 
Antiarrhythmic I 

Number grafts performed 2.6 ( I -5)(one 
patient also had resection of left ventric- 
ular and aortic aneurysm and aortic valve 
replacemen0 

monary artery. Electrocardiogram leads were 
placed to monitor Lead II and V5. Measured 
parameters included heart rate and rhythm, sys- 
temic systolic/diastolic blood pressure,  mean 
systemic blood pressure,  pulmonary artery ores- 
sure, pulmonary artery occluded pressure,  mean 
right atrial pressure,  cardiac output (duplicate 
thermodilution) and arterial and mixed venous 
blood gas tensions. All measurements  were made 
at end-expiration. Derived data were cardiac 
index, stroke index, heart  rate-systolic blood 
pressure product,  systemic vascular resistance 
index, pulmonary vascutar resistance index, left 
ventricular stroke work index and right ven- 
tricular stroke work index. Formulae for these 
calculations have been previously reported, t0 

The experimental protocol involved measu,'e- 
ments at four time-periods: (I) baseline, breath- 
ing room air in the preinduction area; (2) base- 
lit3e, breathing 100 per cent oxygen (operating 
room); (3) one to two minutes after induction with 
intravenous midazolam maleate (0.2 rag. kg-t); 
(4) four to five minutes after midazolam maleate 
injected over  five to ten seconds into a freely 
running intravenous infusion. During induction, 
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all patients breathed 100 per cent oxygen and 
respiration was assisted if respiratory depression 
or apnoea occurred. 

The raw data were analyzed using multifacto- 
rial analysis of variance and the New Duncan's  
Multiple Range test. Differences with p < 0.05 
were considered significant. 

R E S U L T S  

The study group consisted of  ten men of  mean 
age 57 years, mean weight 78 kg and mean body 
surface area 1.95 m 2. In each, induction was with 
midazolam maleate 0.2 rag. kg -I ,  and the induc- 
tion time ranged from 30 to 90 seconds (mean 44 
seconds). Apnoea occurred in six of  the eight 
patients in whom it was recorded and ranged from 
15-60 seconds. In two patients the presence or 
absence of  apnoea was not recorded. The Pace2 
increased significantly from a mean of  5.32 + 0. I I 
kPa (40 + 1.3 mm Hg) at two minutes and 6.1 + 
0.17 kPa (46 _+ 1.3 mm Hg) at five minutes after 
administration of midazolam maleate. The pH 
decreased from 7.36 + 0.0l 2 to 7.32 _.+ 0.01 at two 
minutes and 7.3 + 0.009 at five minutes; but there 
were no significant changes in Pao~ fi'om 41.6 + 
1,82 kPa (313 + 13.7 mm Hg). There was no pain 
on injection ofmidazolam maleate. 

The measured haemodynamic values at the 
four time periods during the stud y are recorded in 
Table l1 and the derived data in Table Ill. Trans- 
fer of the patients from the preinduction area, 
where the monitoring devices were placed, to the 
operating room and administration of  100 per cent 
oxygen resulted in sustained (over five minutes) 
significant (p < 0.01) increases in systemic, pul- 
monary and pulmonary artery occluded pres- 
sures. There were significant increases in the 
heart rate-systolic pressure product from mean of 
6812 to 8338 (p < 0.05) and systemic vascular 
resistance index from mean of  690 to 923 (p < 
0,01). Midazolam maleate significantly ( p <  0.01) 
lowered systemic systolic, diastolic and mean 
blood pressure~ The heart rate increased from a 
mean of  55 to 66 beats per minute (p < 0.01). 
Stroke volume, left and right ventricular stroke 
work index and systemic vascular resistance in- 
dex were all significantly (p < 0.01) reduced by 
midazolam maleate. Heart rate-systolic pressure 
product, cardiac index, stroke index, pulmonary 
vascular resistance index, mean right artial pres- 
sure, mean pulmonary artery occluded pressure 
and mean pulmonary artery pressure all remained 
unchanged after midazolam maleate, There were 
no differences in the haemodynamic values be- 
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FIGURE I A composite illustration of the mean 
systolic blood pressure (BP). pulmonary artery 
occluded pressure (tb"~O), cardiac index (CI). heart rate 
(HR), systemic vascular resistance index tSVRI) and 
left venlricular stroke work index (LVSWI) values de- 
termined while breathing room air in the pre-induction 
area {Air), breathing 100 percent oxygen in the operat- 
ing room (O2), one to two minutes after 0,2 rag. kg -) 
midazolam maleate (M I-2), and four to five minutes 
after midazolam male.ate (M 4-5). The statistical com- 
parison is Air against oxygen, M I-2 and M 4-5. For the 
statistical comparison of all points against each other, 
see Tables lI and ill. 

tween the two-minute and the five-minute sam- 
ple periods after administration of midazolam 
maleate except for a continued decrease in sys- 
temic blood pressure toward the room air 
baseline. A composite illustration of the mean 
changes in mean systemic blood pressure,  heart 
rate, cardiac index and pulmonary artery oc- 
cluded pressure is shown in Figure I. Through- 
out the study period, there were no electrocardio- 
graphic changes suggestive of myocardiat is- 
chaemia. 

The effect of midazolam ma)eate on individual 
patients with elevated pulmonary artery oc- 
cluded pressure is shown in Table IV. The 
pulmonary artery occluded pressure decreased in 
all patients and fell from a mean 2.82 kPa (21.2 
mm Hg) to 2.13 kPa (16.0 mm Hg) five minutes 
after midazolam maleate. There was a consistent 
increase in cardiac index and heart rate, while left 
ventricular stroke work index, mean systemic 
blood pressure and systemic vascular resistance 
index dropped 1077 to 653 dynes-  
sec-cm-S'/m 2. The 40 per cent decrease in sys- 
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TABLE I I  

MEAN (_+S.E.) MEASURED VARIABLE BEFORE AND AFTER MIDAZOLAM MALEATE (0.2 mg-kg-  J) 

Units Air Oa M 1-2 M 4--5 

H R  Beats/min 55 _ 3.0 55 + 6.6 66 4- 5.3 64 4- 4 .6  
SBP m m  Hg 125 + 5.1 154 -I: 5.1 131 + 4.5 120 _+ 4 .4  
DBP m m H g  6 1 4 - 2 . 3  74-1-2.1 6 8 _ + 2 . 4  6 1 _ + 2 . 3  
BP m m  Hg 86 4- 1.6 102 4- 3.8 87 _+ 2.9 81 + 2.6 
RAP m m  Hg 9 4- 0 .9  12 4- 0 .7  13 + 1.5 13 2 :1 .1  
PAP m m  Hg 19 4- 1.7 27 4- 2 .2  26 4- 2 .0  24 _+ 1.4 
PAO' ram Hg 11.2 _+ 1.03 17.9 4- 1,35 16.9 _+ 1.44 15.3 ___ 0.91 
CO L/min 4,8 _ 0.22 4.8 4- 0 .74 4 .6  _+ 0.24 4 .4  4- 0.29 

COMPARISON OF SIGNIFICANCE BETWEEN OBSERVED VARIABLES 

H R  SBP DBP B-'ff RAP PA# ' PAO CO 

Air vs O1 N.S. 0,01 0.01 0.01 0.01 0,01 0,01 N.S. 
Air v-$ Mt_2 0.01 N.S. 0.05 N.S. 0.01 0.01 0.01 N.S. 
Air vs M,,-5 0.01 N,S. N.S. N.S. 0.01 0.01 0.01 N.S. 
O2 vs Mr-2 0.01 0.01 0.05 0.01 N.S. N.S. N.S. N.S. 
Oz vs M,-~  0.01 0.01 0.01 0.01 N,S. N.S. N,S. N,S, 
ME-2 vs M4--.s N.S. 0.05 0.01 N.S. N.S. N.S. N.S. N.S. 

m 
Whcra: H R  = heart rate, SBP -- systolic blood pressure, DBP = diastolic blood pressure, BP = mean 

systemic blood pressure, RAP = mean right atrial pressure, ~ = mean pulmonary artery pressure, P-A-O- = 
mean pulmonary artery occluded pressure, CO = cardiac output, Air = Pre-induetion area control breathing 
room air, O2 = operating room control breathing 100~ oxygen, MI-2  = one to two minutes after midazolam 
maleate administration, and M4-5 = four to five minutes after midazolam maleate administration. 

TABLE I I I  

MEAN (__ $.E.) DERtVED VAmAm.eS BEFORE: AND A m R  MIDAZOLAM MALI~ATE (0.2 mg.kg - t )  

Units Air  Oz M 1-2 M 4--5 

CI L/min/m z 2.5 _ 0 .10  2.4 -+ 0 .34  2.4 4- 0 ,14 2 .4  _+ 0.14 
Sl ml/min/m 2 46 4- 1.9 44 4- 1.9 38 + 2.8 38 _+ 2.8 
SV ml/min 89 _ 3.9 86 4- 5.1 73 4- 5.1 72 _-!- 5 .0 

LVSWI g . m / m '  46.9 _+ 2.55 50.8 4- 4 .02 36.2 + 3.75 36.5 _+ 2.93 
RSVWI g-m/m 2 6.5 _ 1.07 8.8 _.+ 1.17 6.3"_+ O.69 5.2 + 0,68 

SVRI .dynes'sec'cm-S/m a 689 • 66.3 923 4- 123.1 685 4-_ 52.6 623 _ 49.4 
PVR[ dynes.sec.cm-S/m = 65 4- 9.2 83 4- 11.6 80 4- 9.5 80 +_. 8.66 
RPP Beats m m  Hg]min 6812 _+ 339.5 8338 -I- 914.9 8638 4- 722.9 7628 4-_ 514.4 

COMPARISON OF SIONIFICANCE BE'r~EEN DERtV~O VARIABLES 

CI SI SV LVSWI RVSWI SVRI PVRI RPP 

Air vs 02  N.S. N.S. N.S. N.S. 0 0 5  0.01 N.S, N,S. 
Air vs ME-2 N.S. 0.01 0.01 0.01 N.S. N.S. N.S. 0 05 

Air vs M . - s  N.S. 0.01 0.01 0.01 N.S. N,S. N.S, 0.01 
02  vs Mt-2  N.S. 0.01 0.01 0.01 0.01 0 .0 l  N.S. N.S. 
O2 vs M,v-s N.S. 0.01 0.01 0.01 0 01 0 01 N.S. N.S. 
Mx-z vs M,-s  N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Where: C[ = cardiac index, SI = stroke index, SV ~ stroke volume, LVSWI = left ventricular stroke work 
index, RVSWI = right ventricular stroke work index, SVRI = systemic vascular resistance index, PVRI = 
pulmonary vascular resistance index, RPP - heart rate systolic blood pressure index, Air = Pre-induction area 
control breathing room air, O2 = operating room control breathing 100~7, oxygen, ME-2 = one to two minuteS 
after midazolam maleate administration, and M,-5  = four to five minutes after midazolam maleate admin- 
istration. 
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temic vascular  resis tance index Rive minutes  after 
midazolam maleate in these  patients contras ts  to 
a decrease  of  only 22 per cent  in the sub-group 
with a pu lmonary  artery occluded pressure  less 
than  2.26 kPa ( 17 mm Hg), 

DISCUSSION 

Our data indicate that in t ravenous  midazolam 
maleate 0.2 rag '  kg -a has relatively minor effects 
on the  cardiovascular  sys tem of  man with is- 
chaemic  heart  disease.  Indeed,  the most  striking 
haemodynamic  changes  during the s tudy period 
were associa ted  with transfer  o f  the patients  into 
the operat ing room and breathing 100 per cent  
oxygen  before induction.  Subsequen t  adminis-  
tnit ion of  a hypnotic dose  of  midazolam maleate 
re turned most  parameters  toward the  original 
room air values.  Midazolam maleate  increased 
heart  rate e leven beats tmin  and Paco2 rose from 
5.32 to 6.12 kPa (40 to 46 torr) (p < 0.01), while 
none o f  the remaining parameters  were sig- 
nificantly changed.  

These  haemodynamic  changes  are modes t  and 
observat ions  on blood pressure ,  cardiac output ,  
s troke volume,  and peripheral resis tance parallel 
those  accompany ing  deep sleep in normal vol- 
un tee r s '  L The  haemodynamic  changes  seen with 
midazolam maleate induction are also similar to 
those  reported with d iazepam sedation.  Dia- 
zepam 0.1 m g ' k g - :  in patients  with ischaemic 
heart  d isease  reduced the sys temic  pressure ,  
while cardiac index and peripheral resis tance re- 
mained unchanged~L Diazepam sedation signifi- 
cant ly decreased left ventricular  end-diastolic 
pressure ,  an effect which was more pronounced  
in patients  with ischaemic heart  d isease  in w h o m  
this pressure  was elevated.  In our s tudy,  the pul- 
monary  artery occluded pressure ,  which ap- 
proximates  left ventr icular  end-diastolic pres- 
sure,  fell only slightly from a mean  of  2.38 to 2.25 
kPa (17,9 to 16.9 mm Hg) with midazolam 
maleate;  but in the one patient with markedly 
elevated pulmonary  artery occluded pressure  of  
3,46 kPa (26 mm Hg) it decreased 2.13 kPa ( 16 mm 
Hg) after midazolam maleate induction,  while the 
cardiac index increased from 1.52 to 1.90 
I/rain- m 2. The  response  of  that  patient and  the 
o thers  (Table IV) with elevated pulmonary  artery 
occluded pressure  greater  than 2.26 kPa (17 mm 
Hg) sugges ts  Ihat midazolam maleate improves  
cardiac function.  

I n t e rms  of  haemodynamic  effects,  induction of  
anaes thes ia  with midazolam maleate  and dia- 
zepam are very  similar in pat ients  with isehaemic 

heart disease.++"6 Jackson showed that induction 
with diazepam 0.4 rag. kg-: in eight patients with 
ischaemic heart  d isease  was associa ted  wilh a 15 
per cent  (p < 0.05) decrease  in mean  sys temic  
pressure ,  but no significant change in cardiac 
index,  sys temic  vascular  res is tance and left ven- 
Iricular stroke i ndex , "  These  changes  are similar 
to those o f  midazolam maleate ,  except  that the 
heart  rate was unchanged  with diazepam and in- 
creased with midazolam maleate.  The  disparity 
in heart  rate data accounts  for  differences in heart  
rate-systolic pressure product ,  which is un- 
changed with midazolam maleate and decreased 
with diazepam. The observed increase  in heart  
rate with midazolam maleate is also at variance 
with changes  of sleep, ~: d iazepam sedat ion ~-' and 
induction of anaes thes ia  with d iazepam in pa- 
tients with ischaemic heart  disease,  in whom the 
heart  rate is unchanged or  decreased .  However ,  
Prakash reported an increase in heart  rate in 
patients with ischaemic heart  d isease  anaes-  
thetized with diazepam 0.6 rag, kg -~ in whom the 
Paco~ ranged from 4.79 to 5.98 kPa (,36-45 ram 
Hg). Ls In our patients,  the Pacoz rose from a mean 
of  5.32 to 6.11 kPa (40 to 46 m m  Hg), despi te  
assis ted ventilation. We a t tempted to maintain 
normal  Paco2, but slight increases  resulted and 
may have affected the haemodynamic  results ,  
al though the peak mean Pacoz value was 6. I I kPa 
(46 m m  Hg) five minutes  after administrat ion of 
midazolam maleate and this is not  much  above 
the normal physiological range. However ,  it is 
possible that the increase in heart  rate to 66 beats  
per minute seen with midazolam maleate reflects 
the  rise in Paeoa. There  is a linear relationship 
between rises in heart  rate and Pacoz in conscious  
and lightly anaesthet ized man.:7 In our  patients  
the largest individual increases  in heart  rate ac- 
companied  the greatest  rise in Pacoz. 

This  s tudy was not designed to evaluate  the 
ventitatory response  to midazolam maleate ,  but  
transient  periods of  apnoea  and depressed  respi- 
ration were noted immediately after  injection of  
the drug.  This  effect has also been reported with 
sedative doses  of  diazepam. ~a Respiratory de- 
pression commonly  complicates  induction of 
anaes thes ia  with barbiturates,  benzodiazepines ,  
and narcotics.  Midazolam maleate 0.15 m s .  ks- :  
causes  significantly (p < 0,001) less apnuea  than 
thiopentone 3 m g - k g  -~ during induct ion,  and 
about the same  as diazepam.  4 The exact  degree 
and mechan i sm of respiratory depress ion  from 
midazolam maleate  remains to be determined in 
subsequent  investigations.  

The patients  in this s tudy all had symptomat ic  
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ischaemic heart disease for which they were to 
have elective myocardial  revascularizat ion oper- 
ations. The goal of  anaesthet iz ing patients with 
ischaemic heart  disease is to minimize changes  in 
the balance between myocardial  oxygen supply 
and consumpt ion .  Techniques  associa ted with 
haemodynamic  fluctuations, such as ketamine or 
morphine,  are less desirable ~9 than those  de- 
signed to minimize these changes,  za.2~ In te rms  of  
drug effects on myocardial  oxygen supply,  it is 
useful to ask what  happens  to Paul, cardiac out- 
put, and diastolic blood pressure.  Midazolam 
maleate did not  change Paul or  cardiac output ,  
al though the diastolic blood pressure  dropped 
slightly (0.8 kPa (6 rnm Hg)). It is p resumed that 
myocardial  oxygen supply was maintained, Since 
myocardial  oxygen consumpt ion  was not mea- 
sured,  indirect es t imates  must  be relied upon. 
These  include heart  rate, systolic blood pressure  
and pulmonary  artery occluded pressure  as indi- 
ces  o f  wall tension and left ventricular stroke 
work index as an indirect index of  contractility. 
The heart  rate went up I I beats  per minute from a 
control of  55 but  remained within acceptable 
normal limits. Other  indirect es t imates  o f  myo- 
cardial oxygen  consumpt ion ,  such as left ven-  
tricular s t roke work index, systemic systolic 
blood pressure and pulmonary artery occluded 
pressure  all decreased.  Additionally,  the heart  
rate-systolic blood pressure  product,  perhaps the 
mos t  reliable simple predictor of  myocardial  oxy- 
gen consumpt ion  in patients with ischaemic heart  
disease,  22 did not significantly change after 
midazolam maleate.  Thus ,  midazolam maleate 
appeared to have little effect on myocardial  oxy- 
gen supply and consumpt ion  and was a safe agent  
for rapid induction of anaes thes ia  in patients with 
ischaemic heart  disease.  This investigation did 
not examine  the suitability of  midazolam maleate 
to maintain anaes thes ia  for tracheal intubation 
and during the surgical procedures .  Since 
midazolam maleate is a relatively short  acting 
drug,  other  anaesthet ics  would be required to 
maintain anaesthesia ;  but  for short  anaesthet ic  
procedures  such as cardioversion,  midazolam 
maleate should be ideal. Certainly midazolam 
maleate  is comparable  to diazepam in terms of 
maintaining stability o f  the cardiovascular  sys-  
tem and it is a superior  al ternative to d iazepam 
when a short  acting, painless benzodiazepine is 
needed for induction of anaesthesia .  

SUMMARY 

Midazolam maleate is a new water soluble ben- 

zodiazepine used for induction of  anaesthesia .  
Ten  patients with symptomat ic  ischaemic heal1 
disease  were premedicated int ramuscular ly  with 
morphine  0 . 1 m g - k g  -= and scopolamine 6 -8  
lag' kg -~, 60-90 minutes  before induction.  The  
heart  rate, systolic/diastolic blood pressure ,  
mean  systolic blood pressure ,  mean pulmo- 
nary artery blood pressure ,  pulmonary  artery 
occluded pressure ,  mean right att'ia/ pressure ,  
cardiac output  (duplicate thermodilution) and 
arterial blood gas tensions were measured  at four 
t ime periods: (I) after ins t rumentat ion while 
breathing room air, (2) ar ie l  t ransfer  to the 
opet'ating room while breathing 100 per cent  oxy- 
gen by mask,  (3) one to two minutes  after in- 
t ravenous  midazolam maleate 0 . 2 m g . k g  *~ and 
(4) four to five minutes  after  midazolam maleate.  
The cardiac index, s t roke index, heart  rate- 
systolic blood pressure  product ,  sys temic  vas- 
cular resistance index, pulmonary  vascular  re- 
s istance index, left ventricular  stroke work index 
and right ventricular stroke work index were cal- 
culated for each o f  the s tudy  t ime-periods from 
the measured  parameters .  

Midazolam maleate anaes thet ized all patients  
and times for induction ranged from 30 to 90 
seconds  (mean 44). Apnoea occurred in 75 per 
cent  of  patients  and ventilation was ass is ted 
in those instances.  The Pao2 was unchanged 
by midazolam maleate,  but the Paco2 rose 
significantly (p < 0.02) from 5.32 -I- 0.19 to 5.85 -6 
0.17 kPa (40 -t- 1.4 to 44 _ 1.3 mm Hg) (1-2  rain) 
and 6.1 4- 0.17 kPa (46 4- 1.3 mm Hg) (4-5  min- 
utes after midazolam maleate).  

Haemodynamic  effects of  midazolam maleate 
were minor and in most  cases  less than those 
associa ted with transfer  of  the patients to the 
operat ing room when the sys temic  systolic/dia- 
stolic blood pressure ,  mean sys temic  blood pres- 
sure,  mean right atrial pressure ,  pulmonary 
artery occluded pressure  and sys temic  vascular  
resis tance index all significantly increased (p < 
0.01). Midazolam maleate significantly reduced 
sys temic  systolic/diastolic pressure ,  mean sys-  
temic blood pressure ,  s troke volume,  left and 
right ventr icular  stroke work index and sys temic  
vascular  resis tance index toward the original 
resting control.  

The  hear t  rate rose f rom 55 4- 6.6 to 66 4- 5.3 
beats  per minute (p < 0.01) one to two minutes  
after  midazolam maleate,  and the mean  right at- 
rial pressure ,  mean pulmonary  artery pressure ,  
pu lmonary  artery occluded pressure ,  cardiac 
index,  stroke index,  pulmonary  vascular  resis- 
tance index and heart  rate-systolic blood pres- 
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sure  product remained unchanged.  There were 
no fur ther  significant changes  four to five minutes  
after midazolam maleate ,  except  in sys temic  
systolic/diastolic pressure  which cont inued to 
decline to the level o f  the resting control ( 125161). 

it is concluded that  the rapid action of  mida- 
zolam rea l | a te  and its modes t  effects on ha | r ap -  
dynamic  parameters ,  make it a safe and effi- 
cac ious  induetion agent  in patients  with isehaemie 
heart  disease.  

RESUMI~ 

Le mal~ate de midazolam est  une nouvelle 
benzodiazEpine soluble dans  I 'eau utilisEe 
c u m i n |  agent  d ' induct ion  en anesthEsie.  Notre  
Etude a port6 sur  dix patients prEsentant une 
pathologic coronar ienne symptomat ique  et sou- 
mis [ t u n e  chirurgie de revascular isat ion.  Une  
injection de morphine  (b. la dose de O. 1 rag. kg -~) 
et de scopolamine (6 h 8 gg .  kg -I) a EtE ad- 
ministrEe en prEmEdication 60 ~ 90 minutes  avant  
I ' induction. La frEquence cardiaque,  les pres- 
s tuns  sys tEmiques  systol ique,  diastolique el 
moyenne ,  la pression pulmonaire moyenne  et la 
o res | ion  eapillaire bloquEe, la pression au- 
riculaire droite moyenne ,  le debit cardiaque par 
thermodilut ion ainsi que les gaz artEriels ont ErE 
mesurEs et enregistrEs h quatre  moments :  (1) 
Apr~s 1"installation des  canules  dons la chambre  
de pr~-induction alors que le re | lade  respiralt I~ 
de la pibce. (2) Aprbs le transfert  du patient en 
salle d 'op6rat ion et s0us  ventilation spontanEe ~t 
100 pour  cent  d 'oxygEne.  (3) Une  ~ deux minutes  
apr~s I ' injection de  malEate de midazolam ~t la 
dose de 0.2 m s .  kg - t .  (4) Quatre  ~t cinq minutes  
ap |~s  cette mEme injection. L ' index  cardiaque,  
I ' index d'Ejection, le produit frEquence car- 
diaque-press ion systol ique,  les index de r~sis- 
tance vasculaire sys t~mique  et pulmonaire ,  les 
index de travail d'Ejection ventriculaire gauche  
e! droit ont  6galement  gtE calculEs aux m~mes  
temps.  

Le midazolam a produit t ' hypnose  ehez tous  
les patients  entre  30 et 90 seeondes  (moyenne  de 
44 secondes) .  

Une  apnEe de 15 ~ 60 secondes  a Et6 observE |  
dans  75 pour cent  des  cas  s lurs  que la ventilation a 
6rE assistEe. 

La Papa | s t  demeurEe inchangEe apr~s I'injec- 
tion alors que  la Paco~ s ' e s t  6levEe de fagon 
significative (p < 0.02) passant  de 5.32 _+ 0.19 
5.85 + 0.17 kPa (46 +_ 1.3 m m  Hg) quatre ~ cinq 
minutes  aprEs le midazolam.  

Les  effets hEmodynamiques  observes  ont  Et6 

mineurs  et moins impor t an t |  dans  la plupart des  
cos que ceux associ~s au transfert  des patients en 
sa i l |  d'opElxttion aloJ's que les press ions  artEriel- 
les systol ique,  diastolique et moyenne ,  que la 
pression capilhtil'e bloquge et que I ' index de 
resistance vasculaire systEmique se sont  IOUS 
ElevEs de fa~:on significalive (p < 0.01). Le 
midazolam a diminu~ significalivement les pres- 
s tuns artErielles syst,Zmiques (systolique,  dins- 
tolique et moyenne) ,  le volume d'Ejeclion, les 
index de travail vent  riculaire gauche el droll ainsi 
que I ' index de resis tance vasculaire  pEri- 
phErique, tout cela vers des  valeurs  voisines 
des valeurs-contrEles.  

La f l6quence cardiaque s ' es l  ElevEe de 55 -I- 6.6 
66 _+ 5.3 par minute,  une il deux minutes  aprEs 

I ' injection de la benzodiazEpine alors qur les 
press ions  artErielles moyennes  systEmiques el 
pulmonaires ,  les press ions  pulmonaires  bio- 
quEes, les index cardiaques ,  I ' index d'Ejection 
el celui de la resis tance vascutaire  pulmonaire  
ainsi que le produ i t  pression-fr~quence de- 
meuraient  inchangEs. L 'on  n 'a  pas observe d 'au-  
tres modifications significatives quatre  ou cinq 
minutes  apr~s I 'injection s ice  n ' e s t  le maintien du 
dEclin des  pressions systEmiques systol iques  et 
diasloliques vers les niveau x-contr61es ( 125/61). 

Nous  concluons  que la rapiditE d 'act ion du 
malEate de midazolam et ses  | f r e t s  hEmo- 
dynamiques  16gers en font un agent d'indLiction 
stir et efficace chez  les coronarlens.  
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