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A B S T R A C T

Objective: The aim  of th is study is to  eva luate the 
efficacy of a lfen tan il and diltiazem  to attenuate the 
ca rd io v a s c u la r responses  to  la ryn g o sco p y  and 
trachea l in tubation and the ir e ffects on the occurrance 
of m yocard ia l ischem ia  in patients w ith coronary artery 
d isease.

Methods: Tw enty  e ight patients A SA ll- l ll ,  40-80 years 
old, schedu led fo r e lective  abdom inal surgery were 
random ly assigned into th ree groups. A nesthesia  was 
induced w ith 0.2 m g/kg etom idate  and 1.5 m g/kg 
succ iny lcho line  i.v. in all patients. In group I (n=10) 15 
pg/kg a lfen tan il i.v. and in group II (n=10) 0.2 m g/kg 
d iltiazem  i.v. w ere  adm in istered 2 m inutes before 
la ryn g o sco p y . In g roup  III (n=8) (con tro l) no 
m edication w as adm in istered. Systolic, d iasto lic, mean 
arteria l pressure , heart rate, ra te-pressure product and 
ST segm ent changes in D ll and V5 leads w ere 
recorded before  and after induction at 1., 3., 5. m inutes 
o f in tubation.

Results: M ean arteria l p ressure  was s ign ificantly  
lower in the a lfen tan il and d iltiazem  group 1 m inute 
after in tubation. T here  w as no sign ificant d iffe rence in 
heart rate betw een groups. R ate-pressure product was 
grea te r than 11000 in all patien ts of d iltiazem  and 
contro l g roups and in 9 patients o f a lfentanil group.

Conclusion: Although 0.2 m g/kg diltiazem  and 15 
p g /kg  a lfe n ta n il i.v. a tte n u a te d  the  hyp e rte n s ive  
response to  trachea l in tubation, they w ere  found to be 
ine ffective  in decreas ing  the incidence of m yocardia l 
ischem ia in co rona ry  artery d isease.

K e y  W o r d s :  M yocard ia l ischem ia, a lfen tan il, 
d ilt ia ze m . T ra ch e a l in tuba tion , hem odynam ic  
response.

I N T R O D U C T I O N

La ryn g o sco p y  and tra ch e a l in tuba tion  causing 
sign ificant increases in arterial blood pressure and 
heart rate lead to de le terious effects on m yocardium  of 
pa tien ts w ith  co rona ry  a rte ry  d isease  (CAD) (1). 
Patients w ith CAD are frequently  anesthetized for 
card iac surgery as w ell as non-cardiac operations. In 
these  pa tien ts , ECG shou ld  be used to identify  
m yocard ia l ischem ia and rhythm  d isturbances during 
the stress of anesthesia  and operation. P revious 
s tud ies  show ed  tha t, 89%  of the  ST segm ent 
in form ation in the conventiona l 12 lead ECG is found 
in lead V 5 (2). O ne mm or grea te r horizontal-down 
slopping ST segm ent depression, two mm or more ST 
segm ent e levation from  baseline fo r m ore than sixty 
seconds is considered a sign of m yocardia l ischem ia 
until proven o therw ise (3-5).

The aim of the  study is to  eva luate the efficacy of 
a lfentan il and d iltiazem  to attenuate  the card iovascular 
responses to tracheal in tubation and the ir effects on 
the occurrance of m yocard ia l ischem ia in patients with 
CAD.

P A T IE N T S  A N D  M E T H O D S

A fter obta in ing  Institutional E thics C om m ittee approval 
and patients ' w ritten  consent, 28 patients with CAD, 
ASA ll- lll,  aged 40-80 years and scheduled for e lective 
abdom inal surgery were random ly assigned into three 
groups. In all patients, anesthesia  w as induced with
0.2 m g/kg etom idate  and 1.5 m g/kg succinylcholine i.v. 
In g roup I (n=10) 15 pg/kg a lfen tan il i.v. and in group II 
(n=10) 0.2 m g/kg d iltiazem  i.v. w ere  adm inistered 2 
m inutes before  la ryngoscopy and in tubation. In group 
III (n=8) (contro l) no m edication w as adm inistered. 
Anesthesia  w as m ainta ined w ith 50%  N20 in oxygen
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and isoflurane (M AC w as m ainta ined accord ing to the 
hem odynam ic  pa ram e te rs  during  m a in tenance  of 
anaesthesia). A five lead ECG was attached on arrival 
to the operating room  and lead II and V5 w ere 
disp layed continuously. A 20G cannu la  was inserted 
into the radial artery fo r blood pressure m onitorization. 
Systolic, d iasto lic, m ean arterial pressure  (M AP), heart 
rate, ra te-pressure  product (RPP) w hich is the product 
o f heart rate m ultip lied by systo lic arteria l pressure and 
ST segm ent changes in lead II and V5 w ere  recorded 
before induction (T1), a fte r induction (T2), a t 1. (T3), 3. 
(T4), 5. (T5) m inu tes of in tubation . ST segm ent 
d isp lacem ent w as m easured at a po in t 0.08 second 
after the J point. >1 mm horizonta l or dow n-s lopp ing ST 
segm ent depression or >2m m  ST segm ent e levation 
from  ba se lin e  fo r m ore  than  60 seconds w as 
considered a s ign ificant sign of m yocard ia l ischem ia. 
A lso ECG find ings and C PK-M B levels w ere  evaluated 
at 6., 12., 24. hours postoperative ly. R esults were 
analysed sta tistica lly w ith ANO VA, Friedm an, Tukey 
K ram er and D unn 's  M u ltip le  C om parison  tes ts  
(p<0.05).

R E S U L T S

The three groups w ere  com parable  in respect to age, 
w e ight and sex (p>0.05) (Table I)

There  w as no sign ifican t d iffe rence  in MAP betw een 
the g roups before  induction . The decrease  in MAP 
a fte r induction  in a lfen tan il and d iltiazem  groups 
com pared  w ith  the  con tro l g roup  w as s ign ifican t 
(p< 0 .05 ). T he  in c re a se  in M A P  in resp o n se  to 
la ryngoscopy and in tuba tion  in the  contro l g roup 
com pared to a lfen tan il and d iltiazem  groups was 
sign ificant (p<0.05) (Table II).

There was no d iffe rence  in heart rate before  induction 
o r im m ed ia te ly  a fte r la ryngoscopy  and in tuba tion  
betw een the  th ree g roups (p>0.05). In d iltiazem  and 
contro l g roups the increase in heart rate im m ediate ly 
a fte r la ryngoscopy and in tuba tion  w as s ign ifican t 
(p<0.01) (Table III).

RPP was s ign ifican tly  low er in the a lfen tan il g roup 
com pared w ith the contro l a fte r induction  and three 
m inu tes a fte r la ryngoscopy (p<0.01). It w as also 
s ign ificantly  low er in the a lfen tan il and the d iltiazem  
groups com pared w ith  the  contro l after la ryngoscopy 
and in tubation (p<0.001, p<0.05) (Table IV).

In each group, 2 o f 10 pa tien ts  (20% ) had ST segm ent 
d e p re ss io n  du rin g  in tu b a tio n . C P K -M B  leve ls  
increased above 24 lU /m l in 5 pa tien ts of a lfen tan il and 
con tro l g roup  and 4 p a tie n ts  of d ilt ia zem  group 
(p> 0 .05 ). O ne p a tie n t in th e  co n tro l g roup  had 
docum ented m yocard ia l in farction  6 hours a fte r the 
operation.

Table I. D em o g rap h ic  d a t a  of pa t ien ts  ( M e a n iS D )

ALFENTANIL DILTIAZEM CONTROL

Patien ts  (n) 10 10 8

Sex (M/F) 6/4 6/4 5/3

Age (year) 66 .5  ± 5.5 64 .2  ± 3 . 5 66.1 ± 3.2

W eight (kg) 70 .2  ± 2.5 74 .6  ± 5.2 70 .3  ± 3 . 8

Table II. M ean  arterial  p r e s s u re  of pa t ien ts  (mmHg) (M ean±SD )

ALFENTANIL DILTIAZEM CONTROL

T1 100 .0  ± 12 .40 105.5  ± 6 . 4 3 1 1 1 .6 2  ± 12.95

T2 98.4  ± 1 5 .8 5 * 9 6 .1 0  ± 11.61 * 1 1 4 .8 7  ± 11 .76

T3 119.1 ± 3 2 .3 9 * 1 25 .3  ± 1 9 . 0 7 * 1 5 4 .5 0  ± 18 .15

T4 1 13 .0  ± 1 7 . 2 8 116 .0  ± 21 .6 1 3 0 .7 5  ± 14.61

T5 105.5  ± 29 .79 1 11 .0  ± 2 6 . 2 4 1 0 8 .3 7  ± 16 .63

* p<0.05 compared to control
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T a b le  III. Heart rate of patients (Beat/min) (Mean+SD)

ALFENTANIL DILTIAZEM CONTROL

T1 81.7  + 13.33 87 .60  + 18.67 9 2 .63  + 28 52

T2 77.5  ± 12.31 * 9 4 .10  + 17.44 101 .25  + 24 .70

T3 94.8  ± 19.60 109.6  + 20 .02  *** 113 .63  + 2 4 .3 0 * *

T4 87.7  ± 18.11 9 9 .60  ± 19.68 1 02 .30  ± 21 46

T5 75.0  + 13.92 8 2 .10  + 12.78 8 2 .75  + 20  13

* p< 0 .05  c o m p a re d  with control
* * p<0 01 within the  g ro u p

* * * p<0.001 within th e  g ro u p

T a b le  IV. Rate-pressure product of patients (Mean+SD)

ALFENTANIL DILTIAZEM CONTROL

T1 1 1821 .7  + 2 553 .7 14 1 3 4 .4  + 3 7 0 7 .9 17 9 4 6 .0  ± 4 966 .2

T2 10 7 4 0 .0  + 2709 .9** 1 3 524  9 ± 3 333 .6 17138 .2  ± 4 974 .6

T3 15864 .5  + 4 8 0 0 .4*** 19 9 6 7 .0  + 40 6 8 .7 * 25 8 9 5 .3  ± 6 0 5 3 .9

T4 13085 .6  ± 5662 .7** 16 7 5 3 .4  + 4 7 8 5  3 2 1 3 4 0  0 ± 3 950 .9

T5 11442 .5  ± 3625 .7 1 2 7 3 6  + 3 3 4 4 .7 1 3 270  3 ± 32 0 0  0

* p<0.05, **p<0 .01 , ***p<0.001 compared with control

D IS C U S S I O N

Patients su ffe ring  from  ang ina pectoris are particu larly 
p rone  to  d e ve lo p in g  in tra o p e ra tive  m yocard ia l 
ischem ia. The narcotic  anesthetic  techniques having 
the advantage of m inim al m yocardia l depression are 
often used in pa tien ts w ith co ronary artery d isease (6). 
To a ttenuate  the ca techo lam ine  and card iovascu lar 
responses to b rie f but in tense noxious stim uli such as 
tra ch e a l in tu b a tio n , a lfe n ta n il m ay be the  m ost 
appropria te  narcotic  agent (7). D iltiazem ; a calcium  
channe l b lo cke r w ith  p o te n t va so d ila to ry  and 
hypotensive  properties has been used for trea tm ent of 
hypertension and angina pectoris (8).

P revious stud ies con firm ed that laryngoscopy and 
in tubation a fte r th iopen tone  and e tom idate alone was 
accom pa ined  by s ign ifican t increases in heart rate and 
arteria l pressure  above contro l levels (9). M ikawa et al.
(10) found tha t d iltiazem  in a dose of 0 .2m g/kg

a ttenuated the increases in blood pressure, heart rate 
and RPP after tracheal in tubation com pared with the 
contro l group. The sam e results were obtained in M iller 
e t al's (11) study w ith a lfen tan il 15pg/kg. W e also 
obse rve d  th a t 15pg /kg  a lfe n ta n il and 0 .2m g/kg  
d iltia ze m  w e re  both e ffe c tive  in ob tund ing  tha t 
h e m o d yn a m ic  re sp o n se s  to la ryn g o sco p y  and 
in tubation com pared w ith the contro l group. M ikawa et 
al (10) observed that there  w as an increase in heart 
rate a fte r induction in patients treated w ith diltiazem
0.2m g/kg and 0 .3m g/kg. H ow ever in our study, there 
w as no s ign ificant d iffe rence in heart rate between the 
d iltiazem  and contro l g roup a fte r induction  w hile 
s ign ificant decrease w as observed at th is tim e in the 
a lfen tan il group. A lso a fte r la ryngoscopy on ly in 
a lfentanil group, the increase in heart rate was not 
s ig n if ic a n t su g g e s tin g  th a t a lfe n ta n il w as m ore 
e ffe c tive  in c o n tro llin g  h ea rt ra te  com pared  to 
d iltiazem .
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Ray et al (12) stated tha t the patien ts w ith CAD having 
R P P >11000 had ST segm ent depression and the 
increased RPP occurred m ost o ften during intubation. 
Rifkin et al (13) show ed tha t in patients w ith known 
ischem ic ca rd iac  d ise a se , the  S T seg m e n t 
d isp la ce m e n t c o rre la te s  w e ll w ith  ischem ia . In 
M ikawa's (10) study, In patients treated w ith 0 .2m g/kg 
and 0.3m g/kg d iltiazem , RPP w as 14000 and 11914 
respective ly w hereas in our study RPP a fte r in tubation 
was 19967 and 15864 in d iltiazem  and a lfentan il group 
respectively. A lthough the RPP show ed an a ttenuated 
response  w ith  a lfe n ta n il and d iltia ze m  a fte r 
laryngoscopy, in each g roup 2 of 10 patien ts had ST 
segm ent depression.

W e concluded that 0 .2m g/kg d iltiazem  and 15pg/kg 
alfentanil i.v. adm in is tered during induction attenuated 
the increase in rate pressure  product after intubation 
and a lfentanil w as m ore effective in contro lling heart 
rate, how ever they w ere  found to  be unre la ted on the 
occurrence of m yocard ia l ischem ia in patients w ith 
CAD as 20%  of patients in all g roups and had ST 
segm ent depression.
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