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METOPROLOL, FENTANYL AND STRESS RESPONSES TO
MICROLARYNGOSCOPY

Effects on arterial pressure, heart rate and plasma concentrations of catecholamines,
ACTHand cortisol

J. MAGNUSSON, O. WERNER, C. CARLSSON, N. NORDEN

AND K.-I . PETTERSSON

Forty patients undergoing microlaryngoscopy were anaesthetized with thiopentone and nitrous oxide.
Twenty patients received metoprolol 200 mg in a slow-release tablet once daily for 4 days up to, and
including, the morning of operation, and lOmgi.v. shortly before induction of anaesthesia. The other
patients received placebo tablets and physiological saline i. v., instead- Both groups of 20 patients were further
subdivided, half of the patients receiving fentanyl 1.0-1.5mg during anaesthesia, the effect of which was
antagonized by naloxone at the end of the procedure. The other patients received saline i.v. instead of
fentanyl or naloxone. Metopropolol decreased heart rate and the general level of arterial pressure during
anaesthesia, but did not affect the fluctuations in pressure. Arterial plasma noradrenaline concentrations
during microjaryngoscopy were >nlmnr<-H by metoprolol, in comparison with placebo, the reverse being the
case for cortisol concentrations. Fentanyl decreased arterial pressure and plasma ACTH and cortisol
concentrations regardless of whether the patient had received metoprolol. Plasma adrenaline and norad-
renaline concentrations were decreased by fentanyl in the patients receiving metoprolol.

Although 0-adrenoceptor antagonists decrease the
occurrence of arrhythmia and tachycardia caused by
stressful stimuli during anaesthesia (Rollason and
Russell, 1980), their effect on acute alterations in
arterial pressure is less clear. For instance, the
hypertensive response to laryngoscopy and intuba-
tion was not decreased appreciably by practolol i.v.
shortly before the induction of anaesthesia with
thiopentone (Siedlecki, 1975; Werner et aj., 1980).

In a previous study Werner and colleagues (1980)
noted that practolol i.v. did not decrease significant-
ly the hypertensive response to microlaryngoscopy,
a response that may be pronounced even in subjects
who are normotensive before anaesthesia (Weigand,
1970). The full antihypertensive effect of 0-blockers
is seen only after hours, or days, of treatment (Con-
way and Amery, 1975) and this suggests that the
effects on arterial pressure during anaesthesia, after
several days of pretreatment with fJ-blockers by
mouth, may be different from those seen after acute
administration i.v. The present paper describes a
randomized investigation of the effects of 4 days
pretreatment with a ^-blocking drug before anaes-
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thesia for microlaryngoscopy. The cardioselective
/3-blocker metoprolol was used and, in order to
study the interactions between metoprolol, opiate
analgesia and stress, half of the patients received
fentanyl also.

PATIENTS AND METHODS

The investigation was approved by the local Human
Study Committee. Forty patients, aged 39-79yr,
undergoing microlaryngoscopy were studied. None
had received antihypertensive or antiarrhythmic
drugs (diuretics, ^-blocking drugs or digitalis) pre-
viously. Each patient was examined by one of the
authors 3 days before anaesthesia, at which time
informed consent was obtained and arterial pressure
measured by upper arm sphygmomanometry. Pa-
tients were then divided in four groups (n = 10) by
stratified randomization according to the value of
their systolic arterial pressure (150mmHg or less,
or greater than 150mmHg). Stratification was
abandoned in the last few patients to achieve equal
numbers in the groups. The groups were:

(I) Controls. These patients received thiopentone
and nitrous oxide only.
(II) Patients in this group received thiopentone and
nitrous oxide as in group I. In addition, they re-
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ceived fentanyl i.v. shortly before microlaryngos-
copy and naloxone following surgery.
(Ill) Patients in this group received metoprolol
200 mg, in a slow release form, once daily for 4 days.
The first tablet was given in the afternoon shortly
after the patient had been examined and the last
tablet at 6 a.m. on the day of operation. An addition-
al 10 mg was given i.v. 1-3 min before anaesthesia.
The techniques of anaesthesia was as in group I.
(TV) Patients in this group received metoprolol (as
group III). However, the technique of anaesthesia
was the same as in group II (thiopentone, nitrous
oxide and fentanyl followed by naloxone).

Assignment to the different groups was double-
blind. Thus, patients not given metoprolol (groups I
and II) received placebo tablets and received
physiological saline i.v. instead of metoprolol before
anaesthesia. Patients not given fentanyl and nalox-
one received equivalent volumes of physiological
saline i.v. However, the nature of the treatment
could often be deduced from the response of the
patient during anaesthesia.

Microlaryngoscopy was performed usually be-
tween 1 and 3 p.m. Patients were, premedicated with
morphine and hyoscine according to age (table I). A
cannula was inserted in the radial artery 10-30min
before the induction of anaesthesia and arterial
pressure was measured continuously (HP 1280 C
transducer (Hewlett Packard)) and displayed with
the ECG on a Mingograph 81 recorder (Siemens-
Elema). The transducer was calibrated each day

against a water column corresponding to
100 mm Hg. Since the day-to-day variations were
sinall, calibration over the full range
(0-300 mm Hg) was performed only once.

Atropine 1.0 mg was administered 4 min before
the induction of anaesthesia, and then followed by
metoprolol 10 mg, or saline. Anaesthesia was in-
duced with thiopentone. Suxamethonium was ad-
ministered and the lungs ventilated, using a face-
mask, with 5-10 breaths of 100% oxygen, after
which tracheal intubation was accomplished with
the aid of a Macintosh laryngoscope. This was held
in place so that the vocal cords were visualized for
30 s. A Portex 6.5-mm endotracheal tube was lubri-
cated with amethocaine gel, otherwise no topical
anaesthesia was given. Subsequently, the lungs were
ventilated manually with 70% nitrous oxide in
oxygen. Fentanyl 1.0 mg, or saline, was injected in
divided doses starting about 5 min after the intuba^
tion of the trachea, that is, about 8 min before
microlaryngoscopy with the Kleinsasser instru-
ment. Additional fentanyl 0.5 mg, or saline, was
given after 20 min of microlaryngoscopy if required.
An infusion of suxamethonium ensured adequate
muscle relaxation during microlaryngoscopy.
Naloxone hydrochloride 0.4 mg i.v. and 0.4 mg s.c,
or saline, was injected some 2-4 min after the end of
the microlaryngoscopy. The tracheal tube was re-
moved about 5 min later, when adequate spontane-
ous breathing was established.

Mean arterial pressure (MAP), at rest, 3 days_
before anaesthesia was calculated as: systolic

TABLE I. Comparisons between the groups. Valua are mean 1 1SD, when applicablt, exctpt time intervals which are given as median and
(range). ML = Microlaryngoscopy. *Ont patient received diaMepam Wmgi.m. instead

Males/females
Age(yr)
Weight (kg)
Premedication (mg)

Morphine
Hyoscine

Anaesthetic drugs (mg kg"1)
Thiopentone
Suzamethonium, initial
Suxamethonium, maintenance

Time intervals (min)
Premedication - anaesthesia
Induction—intubation
Start-end of ML

I

9/1
65±11
80±21

6.513.2
0.26±0.12

4.3±0.7
1.010.2
5.313.1

86(40-280)
3.0(2.5-3.3)

7(6-12)

II

8/2
61113
71112

6.312.9
0.2510.12

4.410.8
1.010.1
2.912.1

94(55-120)
3.0(1.8-4.5)

8(5-25)

Group

IU

8/2
56110
75117

7.212.9*
0.2910.12

4.410.4
1.110.1
4.811.8

88(60-127)
2.5(2.5-4.3)

8 (3-26)

rv

6/4
56111
74113

8.013.5
0.3210.12

4.210.5
1.110.1
1.811.1

90(35-110)
2.5(2.3-4.0)

12(8-19)
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pressure x 1/3 + diastolic pressure x 2/3. On all
other occasions MAP was obtained from the arterial
pressure tracing. Values for systolic arterial pressure
(SAP) were also noted. However, it was realized
that, on occasions, the pressure tracing from the
radial artery was distorted. Heart rate was assessed
from the ECG. The observer was not informed of
the nature of the treatment.

Blood samples were withdrawn from the arterial
cannula into prechilled test tubes and immediately
immersed in ice-cold water. Plasma was separated
within 20 min by 3 min of centrifugation, and stored
at — 70 °C until assay. Samples for noradrenaline and
adrenaline assay were withdrawn in tubes contain-
ing EGTA and glutathione. A radioenzymatic assay
was used (Peuler and Johnson, 1977), slightly mod-
ified according to Eriksson (1981). The within-
sample coefficient of variation for the assay was
5-7% for adrenaline, and 4-6% for noradrenaline,
depending on concentration. The corresponding
figure, between samples, was about 10% for both
substances. The detection limit was 0.1 nmol litre"1

for adrenaline and 0.2 nmol litre"1 for nor-
adrenaline. The normal range for arterial plasma
concentrations in resting subjects was 0-0.4 nmol
litre"1 for adrenaline and 0.8-2 nmol litre"1 for
noradrenaline (P. Hjemdahl, personal communica-
tion). Recovery of catacholamines with the assay
used has been stated to be 65-85% (Peuler and
Johnson, 1977). Samples for assay of adrenocor-
ticotropin (ACTH), and cortisol were collected in
tubes containing EDTA. A radioimmunoassay
(CIS-Sorin, France) was used for the measurement
of ACTH concentration. The coefficient of variation
between-samples was 17% for concentrations
< 50 ng litre"1 and 10% for concentrations
> 50 ng litre"1 with a lower limit of detection at
10 ng litre"1. The upper normal limit at 8 a.m. was
90 ng litre"1 (Hedner, Norden and Valdemarsspn,
1981). A solid phase radioimmunoassay was used to
measure the plasma cortisol concentration (Clinical
Assay, Mass., USA). The between-sample coeffi-
cient of variation was 11%. The normal values at
8a.m. were 280-830nmollitre"1. Samples for
metoprolol assay were collected in test tubes con-
taining sodium heparin and analysed as described
byErvik(1975).

Samples were obtained on four occasions: (a)
5-15min before the induction of anaesthesia; (b)
during undisturbed anaesthesia—just before
microlaryngoscopy; (c) after 15 min of micro-
laryngoscopy or, if the investigation had been com-

pleted by that time, at the end of microlaryngos-
copy, and (d) 2-4 min after extubation of the
trachea.

Statistics. The Mann-Whitney (two-sided) rank
sum test for unpaired data was used for between-
group comparisons. Changes in heart rate and arter-
ial pressure in relation to resting values in the un-
treated patient were compared rather than the di-
rectly recorded values. This was in order to decrease
the effects of interindividual variation. In contrast,
absolute values for plasma concentrations were com-
pared, since no control value was available in the
untreated patient. Groups I and II (both receiving
placebo) were treated as a single group until fentanyl
was given. This group was compared with groups
III and IV (both receiving metoprolol), similarly
combined. The following between-group compari-
sons were made after fentanyl: I—II, I—III, II-FV,
III-IV. The significance of changes within groups
was analysed with the Wilcoxon (two-sided) rank
sum test for paired data.

Probability values less than 0.05 (indicated * in
tables) were considered to indicate statistical signifi-
cance. Values less than 0.01 are indicated **.

RESULTS

The groups were similar in respect of age, sex,
weight, drugs given and the duration of the proce-
dure, except that patients given fentanyl (groups II
and IV) required less suxamethonium during the
microlaryngoscopy (table I).

Mean arterial pressure (MAP). Group means were
similar in the resting patient before metoprolol or
placebo (table II). Before anaesthesia, average MAP
was 14mmHg less among those given metoprolol,
than among the others (n.s.). The difference in
mean values for minimum MAP during induction
was 16mmHg (P<0.05). The average value for
maximum MAP at laryngoscopy and intubation was
29 mm Hg less in patients given metbprolol (groups
III and IV) than among the others (P<0.01).

Immediately before the microlaryngoscopy, with
the patient still undisturbed, MAP was 37 mm Hg
less (P<0.01) among patients receiving meto-
prolol, but pot fentanyl (group III), than among the
controls (group I). The difference between these
groups during microlaryngoscopy, was 21mmHg
(n.s., table II). Group means for MAP after extuba-
tion of the trachea were 10-23 mm Hg less among
patients given metoprolol, than among the others
(table II).
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TABLE II. Mean arterial pressure (mm Hg) (group means ± 1SD). Values in the third column are minimum values observed after thiopentone
injection, but before intubation, while the fourth column shows maximum values within 3 min after intubation. Values in the sixth column were
obtained after Wmin of microlaryngotcopy (ML), or 2 min before the end ofmicrolaryngoscopy, whichever came first. Statistical differences
between groups are indicated. *P < 0.05; * * P < 0.01. Thus, there was a significant difference between groups Iand nimmediately before and
during microlaryngoscopy (P < 0.01), but no significant difference on the other occasions. The significance of changes within groups was not

assessed

Group

I Placebo tablets
and saline

H Placebo and
fentanyl

m Metoprolol and
saline

IV Metoprolol, fentanyl
andnaloxone

Rest, 5 min before
untreated anaesth.

106±10 101 ±27

107±10 106±16

104±14 91±19

105±12 89±14
t

Metoprolol 0.2 g,
or placebo for

4 days

Min. at
induction

95 ±23

90±15
*

Max. at
intubation

167 ±37

172 ±17
**

Tmrn^rlior^-lv

before ML

126 ±32
**

78±16
**

(groups I + H (group I
v. in + rv) v. m)

76±19 142 ±25 89±26
*

76±12 138±31 65±20
t

Fentanyl 1.0 mg,
Or miini*

ML

159±38
**

105 ±31

5 min after
extubation

114±29

127± 11
*

(group n
c. IV)

138±27 104±21
# •

84±27 104±12
T-

Naloxone 0.8 mg,

Fentanyl markedly decreased MAP during undis-
turbed anaesthesia (third column, table II). The
effect of( fentanyl on MAP during microlaryngo-
scopy was pronounced. The effect of fentanyl was
abolished after naloxone had been given and the
trachea extubated.

Systolic arterial pressure (SAP). Mean values in
the four groups were similar in the resting patient
before metoprolol or placebo (table III). Before
anaesthesia, mean SAP was 22 mm Hg less among
subjects receiving metoprolol, than among the
others (n.s.). The corresponding figure for the dif-
ference in mean values during induction was exactly
the same (22 mm Hg, n.s.). The mean SAP at intu-

bation was 33mmHg less among patients given
metoprolol, than among the others (P < 0.01).

Metoprolol decreased SAP measured immediate-
ly before microlaryngoscopy, in the undisturbed
patient. The difference in SAP during microlaryn-
goscopy, between patients receiving metoprolol but
no fentanyl (group III), and the controls (group I)
was 32 mm Hg (n.s.).

Fentanyl markedly decreased SAP both during
undisturbed anaesthesia and during microlaryngo-
scopy. There was no significant difference between
groups after endotracheal extubation.

Heart rate. Mean values of the four groups were
similar before metoprolol or placebo (table IV).

TABLE III. Systolic arterial pressure (mm Hg) (group means ± 1SD). For explanation, see table H

Group

I Placebo tablets
and saline

n Placebo, fentanyl
and naloxone

i n Metoprolol and

IV Metoprolol, fentanyl
andnaloxone

Rest,
untreated

149 ±18

147±17

5 min before
anaesth.

147 ±32

149 ±27

142 + 24 130 + 29

141 ±20 124±22
t

Metoprolol 0.2 g,
or placebo for

4 days

Min. at
induction

124 ±29

119±26

101+29

98 ±18

Max. at
intubation

225 ±65

219±27
• *

Immediately
before ML

169±46
**

100±18
*

(groups I + n (group I
v. m + no c. in)

184 + 33 120 + 36
**

177±39 86±26
t

Fentanyl 1.0 mg,
or saline

5 min after
ML extubation

214±51 156±45
**

137 ±40 167 ±21

182 + 31 144 + 33
**

107 ±33 142 ±17
T

Naloxone 0.8 mg,
or saline
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TABLE IV. Heart rau (beat mm ') (mean ± 1SD). SD in all columns except the resting is SD of the change in relation to resting values. For
explanation see table H

Group
Rest, 5 min before Immediately

untreated anaesth. Induction Intubation before ML
5 min after

During ML extubation

I

n

in

IV

Placebo tablets
and saline
Placebo, fentanyl
and nalozone

Mctoprolol and
saline
Metoprolol, fentanyl
and naloxone

79±7

73±13

76±5

76 ±12
t

Metoprolol 0
for 4 days,

or placebo

63±17 94±16

65±12 93±12

** **

106±13

108 ±13

**
(groups I + II v. Ill + IV)

49±7 72 ±9

50±7 77±11
t

.2 g Atropine
l.Omg
to all

74±9

82 ±10
t

Fentanyl

90+13

80±8

**(if.ni)
•(He. IV)

68 ±10

68±10

l.Omg,
or saline

93 ±12

83±9

**(It>. Ill)

89+10

91 ±13

*flo. im
**(IIr. IV) " ( H e . IV)

67±11

69 ±10
t

Nalozone C

74 ±12

71 + 11

1.8 mg,
or saline

Metoprolol decreased heart rate significantly be-
fore, during and after anaesthesia. The heart rates of
patients given fentanyl and naloxone were not sig-
nificantly different from values obtained from pa-
tients given saline instead.

Plasma adrenaline concentrations. Mean values
were above the normal range in resting relaxed
subjects (see Methods). Mean values decreased dur-
ing anaesthesia, significantly so in most groups
(table V), and increased again during microlaryn-
goscopy. The increase was less pronounced in pa-
tients given fentanyl (groups II and IV) than in the
others. There was a significant increase in ad-
renaline concentration in group IV after naloxone
had been given and the trachea extubated. There
were no significant differences between patients
given metoprolol, and those given placebo.

Plasma noradrenaline concentrations. Mean values

were slightly greater than the normal range for
resting relaxed subjects (see Methods). There was
an initial slight decrease during anaesthesia in group
IV (table VI). Mean values increased in all groups
during microlaryngoscopy, with significantly grea-
ter values in patients receiving metoprolol but not
fentanyl (group III) than in any of the other three
groups (P<0 .05 or 0.01; tableV). Mean values
decreased after extubation, but significantly so only
in group III.

Plasma ACTH concentrations (table VII). Mean
values increased greatly during microlaryngoscopy
among patients given saline instead of fentanyl
(groups I and III), and tended to decrease after-
wards. Concentrations during microlaryngoscopy,
among patients given fentanyl, were several times
lower than in the other groups. There was a signific-
ant increase in group IV (P< 0.01) after naloxone

TABLE V. Plasma adrenaline concentrations (nmol litre ') (mean ± 1SD). Significant changes between successive
stages, within each group, and differences, between groups, at a certain stagt are indicated. *P < 0.05, **P <0.01.
As an example, mean concentrations in group II decreased from 0.41 to 0.12 between the first and second blood
samples (P < 0.01). There was a significant difference in concentration between groups III and IV immediately

before and during ML (P<.0.05). Otherwise, there were no significant differences between groups

Group
5-15 min before

anaesthesia
Immediately
before ML During ML

2 min after
extubation

I Placebo and 0.57 ±0.53
saline

H Placebo, fentanyl 0.41 ±0.29
and naloxone

III Metoprolol and 0.83 ±0.48
saline

IV Metoprolol, fentanyl 0-67±0.45
and naloxone

0.31 ±0.27 * 0.91 ±1.25 0.59±0.32

O.12±O.O5 0.38±0.51 0.43±0.25

0.25±0.13 ** 0.84±0.61 0.59±0.42

0.14±0.12 ** 0.32±0.24 ** 1.01±0.78
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TABLE VI. Plasma noradrenalmt concentrations, nrnollitn'1 (mean ± 1SD). See table V for explanation

Group

I Placebo and
saline

II Placebo, fentanyl
andnaloxone

III Metoprolol and
«fllinr

IV Metoprolol, fentanyl
andnaloxone

5—15min before
anaesthesia

2.0±0.9

2.0±0.7

2.4±1.2

2.5±1.2 *

Immediately
before ML

2.3±0.8

2.2±0.9

2.9±1.4

2.1± 1.0

During ML

* 4.0±1.8

** 3.5±1.8

it

(group I v. Ill)

** 7.4±3.3 **
**

** 3.1±2.1

2min after
extubation

3.2±1.8

3.2±1.2

4.2±2.5

2.7±1.3

TABLE VTI. Plasma ACTHconcentrations (nglitre ') (mean ± 1SD). See table Vfor explanation

Group

I Placebo tablets
and saline

II Placebo, fentanyl
and naloxone

HI Metoprolol and
saline

IV Metoprolol, fentanyl
and naloxone

5-15minbefore
anaesthesia

49 ±107

13±24 *

33 ±38

14±41

Immediately
before ML

48±66 *

31±54

41 ±45 **

18±40

During ML

217±167

24 ±27

174±114 **
**

23±46 **

2minafter
extubation

185±18O

58 ±83

113±97

74±81

and extubation of the trachea.
Plasma cortisol concentrations (table VIII). Mean

values increased significantly during microlaryngo-
scopy, in the patients given saline instead of fentanyl
(groups I and III). The increase was still evident
after anaesthesia in group III. Concentrations dur-
ing microlaryngoscopy were smaller in the patients
given fentanyl. Also, plasma concentrations at this
stage were lower in group III (metoprolol) than in
group I (control) — a reverse relationship compared
with the plasma noradrenaline concentrations.

Plasma metoprolol concentrations. Measurements
in groups I and II showed that no patient received
metoprolol by mistake. Mean values in groups III
and IV were similar during all stages, so the results
were pooled. The concentrations were 472 ±315
(mean±lSD; range 76-1100) nmollitre"1 before
anaesthesia and 541 ±300, 551 ±331 and
574 ± 349 nmol litre"1 in the three later samples, the
smallest recorded value being 150 nmol litre"1. As
mentioned earlier, metoprolol 10 mg was given i.v.
after the first sample. The second sample was taken
some 10-15 min later.

DISCUSSION

The mean values and inter-individual variation for
plasma metoprolol concentrations, obtained by us,
agree with the findings of Johnsson and colleagues
(1980) on the pharmacokinetics of metoprolol when
administered in a slow-release form. Metoprolol
10 mg i.v. increased the plasma concentration only
slightly. Rollason and Russell (1980), gave
0.06-0.17mgkg"1 i.v. and Coleman and Jordan
(1980) only 2-4mg i.v. Presumably, these doses
resulted in lower plasma concentrations. Neverthe-
less, these authors also found that metoprolol was
effective in limiting tachycardia during anaesthesia.

Our results in regard to arterial pressure before
anaesthesia are consistent with those of Haglund
and Collste (1980) who found that metoprolol had
decreased systolic/diastolic arterial pressures by
13/11 mm Hg by the 2nd day of treatment, with no
further decrease in pressures during the next few
months. Nevertheless, the finding by Trimarco and
associates (1982), that peripheral vascular resistance
continued to decrease for the first 2 years during the
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TABLE VIII. Plasma conisol concentrations, nmol litre'1 (mean ± 1SD). See table Vfor explanation

411

Group
5-15 min before

anaesthesia
Immediately
before ML During ML

2 min after
exrubation

I Placebo tablets
and ^fllini*

II Placebo, fentanyl
and n&loxone

246±154

148±71

III Metoprolol and 166 ±51
saline

IV Metoprolol, fentanyl 148 ±60
and naloxone

358±231

248 ±158

227±138

155±72

702 ±269
**

284 ±242

*
(group I v. HI)

453 ±190
*

220±15O

747 ±279

324 ±227

744 ±336
**

223±155

treatment of hypertension with metoprolol, implies
that the changes in arterial pressure during anaes-
thesia and microlaryngoscopy might have been dif-
ferent, had we pretreated the patients for longer.

Although the pretreatment with metoprolol de-
creased arterial pressure during intubation and dur-
ing, and after, anaesthesia and microlaryngoscopy,
the fluctuations in mean values of arterial pressure,
during anaesthesia, were not greatly affected
(fig. 1). In the latter respect, the present findings
agree with those obtained after the injection i.v. of
the Pi-selective adrenoceptor blocker practolol
(Siedlecki, 1975; Werner et al., 1980). Similarly,
Ponten and colleagues (1980) found that variations
in arterial pressure, during anaesthesia and surgery,
were not decreased by continuing, instead of with-
drawing, 0-blocking therapy.

In contrast, Prys-Roberts and colleagues (1973),
studying hypertensive patients under halothane-
nitrous oxide anaesthesia, found that both de-
creases and increases in arterial pressure were
attenuated by practolol, whether acutely after injec-
tion i.v. or after 2 days of oral pretreatment. How-
ever, interpretation of that study is difficult because
other antihypertensive drugs were given besides
practolol and control patients were obtained retro-
spectively.

Arterial pressure increased markedly during in-
tubation of the trachea and the increases observed
were somewhat greater than those noted by Stoelt-
ing (1977). Possibly, this was because our patients
were somewhat older and, in addition, the arterial
pressures before anaesthesia were slightly greater.
During the microlaryngoscopy arterial pressures
were high in the patients anaesthetized with
thiopentone and nitrous oxide only. Although
metoprolol did decrease arterial pressure during the
various phases of anaesthesia, fentanyl was more

•T 8-

i:
< 0-

"5> 150-

a.
<

X

100-

50

• *

1 * I *
Before Intubation
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FIG. 1. Comparison of plasma noradrenaline (NA) concentrations,
mean arterial pressures (MAP) and heart rates among patients
receiving metoprolol ( • ) or placebo (O). Group mean and
1 SEM. (O) Represents pooled values for groups I and II during
the first four stages, during which both groups were treated alike.
Mean values of groups I and II were, in fact, similar on these
occasions as is shown in tables II, HI and V, which give a more
detailed account of these results. Group II received fentanyl after
intubation. Therefore, (O) represents only group I during the last
three stages. Similarly, ( • ) represents groups III and IV during
the first four stages, and group HI only in the last three. Signific-
ant differences between patients given metoprolol, and those

given placebo: *P<0.05; and **J»<0.01.
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effective. Therefore, we usually prefer to give fen-
tanyl 0.5-0.8 mg for microlaryngoscopy, fentanyl
0.2-0.4 mg being given before the thiopentone to
counteract any hypertension during intubation
laryngoscopy. This does not provoke nausea or a
circulatory "overshoot reaction" (Magnusson et al.,
1982).

Although 20-35% of noradrenaline injected i.v.
is removed in a single passage through the lungs
(Fishman and Pietra, 1974), we preferred arterial
sampling, to sampling from an arm vein, to avoid
local factors which could have affected
catecholamine concentrations. In view of the very
marked arterial pressure response to microlaryngo-
scopy, in the patients not given fentanyl, it was only
to be expected that plasma catecholamine concent-
rations would be high at this stage. What was re-
markable was that the mean plasma noradrenaline
concentrations, among patients given metoprolol
but not fentanyl (group HI), were almost twice those
of the control patients (group I). Our findings in this
respect are similar of those of Hansson and col-
leagues (1977). They found that increases in plasma
noradrenaline concentration, in response to
dynamic exercise, were greater during metoprolol
medication than with placebo treatment. One possi-
ble explanation for these results is suggested by
Esler and associates (1981), who reported that the
removal of noradrenaline from plasma was slowed
by P-blockade. Therefore, the difference in norad-
renaline concentrations, between groups I and III,
does not necessarily reflect a difference in overall
sympathetic activity. Whatever the reasons for our
findings, it is noteworthy that the plasma concentra-
tions of noradrenaline during microlaryngoscopy
were high and that direct circulatory effects can be
expected (Hjemdahl et al., 1980). Measurements of
peripheral vascular resistance in the different
groups would have been of great interest in this
context.

The pattern of ACTH concentrations was differ-
ent from that of the catecholamines. The low mean
ACTH concentrations, among patients given
fentanyl, and the increase after naloxone may be
explained by a direct inhibition of ACTH release by
opiates (Volavka et al., 1979).

The cortisol concentrations are consistent with
the ACTH concentrations, considering the fact that
the cortisol response is more sluggish (Krieger,
1979). While cortisol concentrations during micro-
(Dahlgren and Messeter, 1981). The effect of fen-
tanyl is antagonized by naloxone after micro-

laryngoscopy were significantly greater in group I
(placebo tablets, no fentanyl), than in group III
(metoprolol, but no fentanyl), the reverse was true
regarding noradrenaline. We cannot fully explain
the discrepancy, but it certainly illustrates that
changes in plasma concentrations of so called "stress
hormones" must be interpreted with caution.

Our conclusion from the present study, and a
previous one (Werner et al., 1980), is that it is
preferable to use opiate analgesia to limit the stress
response to microlaryngoscopy. We now seldom use
/3-blockade in patients not previously receiving such
treatment.
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REPONSES DU METOPROLOL,
DU FENTANYL ET DU "STRESS"

A LA MICROLARYNGOSCOPIE
Efftts stir la tension arterielle, It rythtne cardiaque tt Us concentra-

tions de catecholamina, d'ACTHet dt cortisol

RESUME

Quarante patients sounds a une microlaryngoscopie ont etc anes-
thesies au moyen de thiopentone et d'oxyde nitreux. Vingt
d'entre eux ont pris 200 mg de metoprolol sous forme de coin-
prime retard une fois par jour pendant 4 jours jusqu'au matin de
l'opcration inclus, ainsi que 10 mg i.v. peu de temps avant
l'induction de l'anesthesie. Aux autres patients, il a ete administre
des comprimes de placebo ainsi que des solutions physiologiques
salines i.v. On a ensuite divise par moitie ces deux groupes
auxquels on a administre en cours d'anesthesie 1.0-1,5 mg de
fentanyl dont l'effet a ete antagonise par de la naxolone en fin
d'anesthesie. Les autres patiepts ont rec,u une solution saline i.v.
aux lieu et place du fentanyl ou de la naxolone. Le metoprolol a eu
pour effet de faire baisser le rythme cardiaque et le niveau general
de la tension arterielle pendant l'anesthesie, bien qu'il n'ait pas
affecte les fluctuations de tension. Compare au placebo, le metop-
rolol a eu pour effet d'accroltre les concentrations dans le plasma
de noradrenaline arterielle et inversement de faire baisser les
concentrations de cortisol. Le fentanyl a fait descendre la tension
arterielle et les concentrations d'ACTH et de cortisol dans le
plasma, que le patient ait recu ou non du metoprolol. Les
concentrations de noradrenaline et d'adrenaline dans le plasma
ont diminue sous l'effet du fentanyl chez les patients auxquels on
avait administrc du metoprolol.

METOPROLOL, FENTANYL UND
STRESSREAKTIONEN AUF
MIKROLARYNGOSKOPIE

Wirkung auf Blutdruck, Herzfrtqiient
und Piasmaspiegel von Katecholaminen, ACTH

und Cortisol

ZUSAMMENFASSUNG

Vierzig Patienten wurden zur Mikrolaryngoskopie mit Thiopen-
ton und T arhga* anasthetisiert. ^wanzig Patienten erhielten
200 mg Metoprolol in einer retard-Tablette vier praoperative
Tage "nmal tagfich und am Morgen vor der Operation,
aufierdem 10 mg i.v. kurz vor der Narkoseeinleitung. Die ande-
ren Patienten erhielten Placebo-Tabletten und phyaiologisches
Kochsalz i.v. Beide Gruppen von je zwanzig Patienten wurden
weiter untcrteilt, wobei jeweils die Half te von ihnen wfihrend der
Narkose 1,0-1,5 mg Fentanyl erhielt, dessen Wirkung bei Nar-
koseende durch Naloxon Qntngr»ni«lî t wurde. Die andere Halfte
erheilt Kochsalz i.v. anstelle von Fentanyl oder Naloxon. Meto-
prolol reduzierte wahrend der Narkose die Herzf requenz und die
allgemeine H6he des Blutdrucks, beeinflufite jedoch nicht die
blutdruckschwankungen. Der arterielle Noradrenalin-Spicgd
wahrend der Mikrolaryngoskopie wurde durch Metoprolol verg-
lichen mit dem Placebo erhoht, der Cortisol-SpiegeJ dagegen
erniedrigt. Fentanyl verringerte den Plasma-ACTH-SpiegeJ, den
Cortisol-Spiegel und den arteriellen Blutdruck, wobei vor-
hergehende Metoprololgabe keine Rolle spiel te. Bei Patienten
mit Metoprolol fuhrte Fentanyl zu einer niedrigeren Plasma-
Adrenalin-
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RESPUESTAS DEL METOPROLOL,
DEL FENTANILO Y DE DEPRESI6N A LA

MICROLARINGOSCOPIA

Eftctot tobrt la prawn arterial, tl ritmo cdrdiaco y las concen-
tracwnts de catecolamhuu, de ACTHy de cortisol

SUMAJUO

Se administnS una anmr<-«ia con nopentona y oxido nitroso a
cuarenta patientes sometidos a microlaringoscopia. Se °Hmini«-
tr6 200 mg de metoprolol a veinte patientes en f orma de pastttla t
efecto remanente una vez al dia durante 4 dias hasta la mnftnna
induida de la operaci6n y lOmgi.v. poco antes la inchim"6n de la
anestesia. A los otros paciente*, se let administr6 pastillas de
placebo y solution salina fUiologica i.v. Ambos grupos de 20

pacientes fueron subdivididos una vez mas, la mitad de los
pacientes recibiendo 1,0-1,5 mg de fentanilo durante la anes-
tesia, cuyo efecto fue antagonizado con nazolona al fin de la
operacion. Los Ĥ mnn pacientes recibierpn solution «fllinn i.v. en
vez del fentanilo o de la naxolona. El metoprolol hizo bajar el
ritmo cardiaco y el nivel general de la prcsion arterial durante la
Hnrttrtia, pero no afectd las fluctuatioses en la presion. Las
concentrationes de noradrenalina en el plasma arterial durante la
microlaringoscopia fueron r""l'*»fl°« por el metoprolol, en com-
parati6n con el placebo, pero ocurrio el contrario para las concen-
traciones de cortisol. El fentanilo hizo bajar la presion arterial, el
ACTH del plasma y las concentrationes de cortisol, independien-
temente del hecho que el paciente habia retibido o no metoprolol.
Las concentraciones de noradrenalina y de adrenalina en el
plasma bajaron bajo el efecto del fentanilo en los pacientes que
habian retibido metoprplql.'
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