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Effects of calcium 
channel blockers on 
circulatory response to 
tracheal intubation in 
hypertensive patients: 
nicardipine versus 
diltiazem 

We studied the circulatory responses to laryngoscopy and tra- 
cheal intubation in 37 hypertensive patients who received ni- 
cardipine 30 #g" kg -1 iv (Group N, n = 12), diltiazem 0.3 
mg" kg -I (Group D, n = 12) or saline placebo (Group C, n 
= 13) 60 sec before the initiation of  laryngoscopy. Anaesthesia 
was induced with thiopentone 5 mg" kg - t  iv, and succinylcho- 
line 2 rag" kg -1 iv was used to facilitate tracheal intubation 
after precurarization with vecuronium 0.02 mg" kg -1 i~. In pa- 
tients in Group C heart rate (HR) increased from 79 + 14 
(baseline) to II0 5= 12 (P < 0.05) associated with tracheal in- 
tubation; mean arterial pressure (MAP) increased from H6 + 
8 to 140 5= 77 (P < 0.05) and rate-pressure product (RPP) 
increased from 13385 5= 2393 to 21251 5= 3883 (P < 0.05). 
1he changes from baseline values in HR and RPP after tracheal 
intubation in Group D were less than those in Groups C and 
N (P < 0.05). The increase in MAP following tracheal in- 
tubation in Groups N and D was lower than that in Group 
C (P < 0.05). We conclude that, compared with nicardipine, 
administration of  diltiazem iv is associated with less circulatory 
response to tracheal intubation in hypertensive patients. 

Cette ~tude vise ~ d~terminer, au moment de la laryngoscopie 
et de l~nmbation trach~ale, les rdponses circulatoires de 37 pa- 
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tients hypertendus. Ces patients refoivent de la nicardipine 30 
#g. kg -z (groupe N, n = 12,~ du diltiazem 0,3 mg" kg -1 
(groupe D, n = 12) ou un placebo (groupe C, n = 13) 60 
sec avant la laryngoscopie. L'anesth~sie eat induite avec du thio- 
pentone 5 mg" kg -1 iv et la succinylcholine 2 mg" kg - l  iv eat 
administrde pour faciliter l~ntubation aprbs prdcurarisation au 
v$curonium 0,02 mg" kg -l. Chez lea patients du groupe C, 
la frdquence cardiaque (Fc) augmente de 79 5= 14 ~ HO 5= 
12 (P < 0,05) au moment de l~ntubation, la pression art~rielle 
moyenne (PAM) augmente de H6 + 8 ,i 140 + 77 (P < 0,05) 
et le produit fr~quence]pression (PFP) augmente de 13385 + 
2393 ~ 21251 d= 3883 (P < 0,05). Les changements de la Fc 
et du PFP depuis la valeur initiale aprbs l~ntubation endo- 
tmchgale ~taient moindres que dans lea groupes C et N (P 
< 0,05). L'augmentation de la PAM dana lea groupes N e t  
D ~tait infdrieure ~ celle du groupe C (P < 0,05). Lea auteurs 
concluent que comparativement ~ la nicardipine, le diltiazem 
eat associ~ chez les hypertendus ~ moins de r~percussions cir- 
culatoires it l~ntubation de la trach~e. 

Transient hypertension, tachyeardia and arrhythmias are 
frequently associated with direct laryngoscopy and tra- 
cheal intubation alter induction of anaesthesia. Although 
these hacmodynamie changes are probably of little con- 
sequence in healthy individuals, they may be more severe 
and more dangerous in hypertensive patients, l Recently 
it has been reported that calcium channel antagonists, 
nicardipinc and diltiazcm, are effective in controlling the 
hacmodynamic respomcs to laryngoscopy and tracheal 
intubation in normotensive or hypertensive patients. 2-5 
However, to our knowledge, the comparative effects of 
these two calcium channel blockcrs on cardiovascular re- 
sponscs in hypertensive paticnts have not been examined. 
The present study was performed to compare the efficacy 
of nicardipine and diltiazcm in attenuating the circula- 

CAN J ANAESTH 1995 / 42 :9  /pp  785-8 

RETRACTED A
RTIC

LE



786 

tory responses to direct laryngoscopy and tracheal intu- 
bation. 

M e t h o d s  

The study was approved by the Ethics Committee in To- 
ride Kyodo General Hospital and informed consent was 
obtained from each patient. Thirty-seven hypertensive pa- 
tients (ASA physical status II), aged between 39 and 74 
yr undergoing elective surgery under anaesthesia requir- 
ing tracheal intubation, were studied. According to di- 
agnostic criteria by the World Health Organization, hy- 
pertension was defined if systolic blood pressure > 160 
mmHg and/or diastolic blood pressure was >95 mmHg. 
All patients were already receiving oral medication of 
a-adrenergic blockers (e.g., prazosin), 13-adrenergic 
blockers (e.g., propranolol), calcium channel antagonists 
(e.g., nifedipine, nicardipine or diltiazem) and renin- 
angiotensin inhibitors (e.g., captopril) for varying periods 
of time, and received their medication six hours before 
induction of anaesthesia. No patient had a history of 
myocardial ischaemia or infarction, nor had abnormal 
ECG on admission to the hospital. 

The patients received atropine 0.5 mg/v and hydrox- 
yzine 50 mg im 30 min before induction of anaesthesia. 
On arrival in the operating room, a radial arterial catheter 
was inserted under local anaesthesia for continuous mon- 
itoring of arterial blood pressure (AP) and standard, lead 
II ECG electrodes were applied for heart rate (HR) meas- 
urement. 

Anaesthesia was induced with thiopentone 5 mg. kg -~ 
/v and loss of the eyelash reflex was confu-med. Then, 
in a double-blind manner, saline placebo (Group C, n 
= 13), nicardipine 30 I~g" kg -t (Group N, n = 12) or 
diltiazem 0.3 mg. kg -t (Group D, n = 13) was admin- 
istered/v followed by succinylcholine 2 mg. kg - l /v  after 
precurarization with vecuronium 0.02 mg- kg -1/v. Direct 
laryngoscopy for tracheal intubation was initiated 60 sec 
after administration of succinylcholine. Tracheal intuba- 
tion was performed with the aid of a standard Macintosh 
laryngoscope blade by the fast author and was accom- 
plished within 20 see. No patient received topical or /v  
lidocaine before placement of the tracheal tube. After tra- 
cheal intubation, anaesthesia was maintained with nitrous 
oxide 4 L" min -~, oxygen 2 L .  min -I and isoflurane 
1.0%. Manual ventilation of the lungs was adjusted to 
maintain the end-tidal CO2 (PETCO2) between 35 and 
40 mmHg as measured by an anaesthetic/respiratory gas 
analyzer (Capnomac Ultima, Datex, Finland). 

Baseline values of mean arterial pressure (MAP) and 
HR were recorded before precurarization with vecuro- 
nium. The subsequent measurements were taken before 
tracheal intubation, immediately after tracheal intubation, 
at 1, 3, 5 and 10 min after tracheal intubation. The rate- 
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TABLEI Demographic data 

Group C N D 

n 13 12 12 
Male/female 6/7 6/6 6/6 
Age (yr) 63+8 60 -k I1 62-1-11 
Height (cm) 154 5:8 157 5:7 152 5:7 
Weight (kg) 58 + 11 60 • 9 54 + 9 
Antihypertensive drugs 
- a-blocker 1 0 0 
- t-blocker 1 2 2 
Calcium channel blocker 9 8 8 
- Nifedipine 6 5 5 
- Nicardipine 2 2 2 
- Dilfiazem 1 1 1 
Renin-angiotensin inhibitor 2 2 2 

All values are expressed as mean • SD. 

pressure product (RPP) was calculated by multiplying 
systolic blood pressure by HR. 

All values were expressed as mean + SD. Statistical 
comparisons were performed by ANOVA, followed by 
Student's t test. A P < 0.05 was regarded as statistically 
significant. 

Results 
Demographic data in the three groups were not different 
(Table I). 

No differences in baseline values of haemodynamic var- 
iables were observed among the three groups (Table II). 
The HR increased after induction and remained elevated 
for five minutes after tracheal intubation in Groups C 
and N (P < 0.05). In Group D, HR remained higher 
than baseline for one minute after tracheal intuhation (P 
< 0.05). The MAP and RPP increased immediately after 
tracheal intubation (P < 0.05), and remained elevated 
for three minutes after tracheal intubation in Group C 
(P < 0.05). No increase in MAP after tracheal intubation 
was observed in Groups N and D. The RPP increased 
after tracheal intubation in Groups N and D (P < 0.05), 
and remained elevated for one minute after tracheal in- 
tubation in Group N (P < 0.05). 

The changes from baseline haemodynamic values im- 
mediately after intubation in the three groups are shown 
in the Figure. The suppressive effect of both agents on 
the change in MAP was similar. However, the decreases 
in HR and RPP associated with intubation in Group 
D were less than those in Group N (P < 0.05). 

Transient premature ventricular contractions appeared 
immediately after tracheal intubation in two patients who 
received placebo saline. These arrhythmias did not need 
treatment. No patient revealed ECG evidence of myo- 
cardial ischaemia. 
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TABLE I1 Haemodynamic data and changes 

787 

After intubation 
Before 

Variable Group Baseline intubation Immediate I min 3 min 5 min 10 min 

HR C 795:14 895: 12" 1105: 12" 1105: 12" 1005: 11" 91 +9*  
(bpm) N 775:9 855:9* 1045: 10" 1045:10'  965:8* 855:8* 

D 765:10 815:9 88 5: 10*t~ 855 :11"~  785:10~ 765 :10~  

MAP C i165:8  100-1-9" 1405:16" 1395: 19" 1295:21" 1075:23 
(mmHg) N 1145:9 92+10"  1155:12t l l l -1-13t  1025:11" 945:9* 

D 1125:9 88+7"~  1145:!0t  I11 -I-10t 1025:11" 935:12" 

RPP C 133855:2393 124385:1724 21251 5:3883* 207525:3651" 170305:3545* 133605:3278 
N 123895:1656 108405: 1281't 16991 5:2813"t 163255:3115"t 135755:2053t 109745: 1427"t 
D 123405:2163 97615:1334"~ 144785:2419"t~ 13M05:2243t~ 113065:2264t~ 10023+2116'~ 

845:10 
815:8 
72 -t- 9~:[ 

93 5: 16" 
87 5: 9* 
87 5:10 

10664 5: 2510" 
9396 5: 1495" 
8748 5: 2037"1" 

All values are expressed as mean + SD. HR = heart rate, MAP = mean arterial pressure, RPP = rate-pressure product. 
* P <  0.05 (vs Baseline). 
t P  < 0.05 (vs Group C). 
~/P< 0.05 (vs Group N). 

FIGURE Changes in haemodynamie variables from baseline values 
immediately after tracheal intubation. All values are expressed as mean 
5: SD. HR = heart rate, MAP = mean arterial pressure, RPP = rate- 
pressure product. A- p < 0.05 (vs Baseline). 

Discussion 
Hypertensive patients are prone to greater haemodynamic 
changes after laryngoscopy and tracheal intubation than 
are  n o rmo t en s i v e  patients. I All  increase  ill b lood  pressure  
associa ted wi th  t r achea l  i n tuba l ion  is dange rous  a n d  m a y  

cause complications, including pulmonary oedema, 
cardiac failure and cerebrovaseular haemorrhage. 6 There- 
fore, prevention of hypertension following tracheal 
intubation is of particular importance in hypertensive pa- 
tients. 

If the calcium channel antagonists, nicardipine and dil- 
tiazem, are used for attenuating the pressor responses to 
laryngoscopy and tracheal intubation, the time of their 
peak effects should correspond to that of the pressor re- 
spomes. It has been reported that MAP begins to de- 
crease 20-40 see after administering nicardipine/v and 
is maximal after two minutes. 2 It has also been reported 
that MAP starts to decrease 20-40 sec after diltiazem 
/v administration and is maximal at 1.5 min. 4 The MAP 
begins to increase about 15 see after layrngoscopy and 
attains a maximum value at~r 30-45 see ff no pretreat- 
ment is given. 7 Thus,/v nicardipine or diltiazem should 
be given 60 see before laryngoscopy to attenuate the pres- 
sor responses in the present study. 

Both nicardipine 30 ~tg-kg -t /v and diltiazem 0.3 
mg. kg -1 /v are effective doses in preventing the circu- 
latory responses to laryngoscopy and tracheal intuba- 
tion. 2-s Therefore, in the present study, nieardipine or 
diltiazem was administered/v in these doses. 

The present study has demonstrated that/v adminis- 
tration of either nicardipine or diltiazem attenuates the 
increases in MAP and RPP after laryngoscopy and tra- 
cheal intubation. Levels of RPP > 20,000 are more eom- 
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monly associated with angina and myocardial ischae- 
mia.8,9 In the present study, the RPP after tracheal in- 
tubation was >20,000 in Group C, but these critical in- 
creases in RPP were avoided in Groups N and D. 
Furthermore, the changes from baseline values in RPP 
immediately after tracheal intubation in Group D were 
less than those in Groups C and N. The differences in 
these changes of RPP following tracheal intubation may 
be attributed to the differences in those of HR. Therefore, 
it is suggested that administration of diltiazem/v is prac- 
tical and more effective in attenuating the cardiovascular 
response to tracheal intubation than that of nicardi- 
pine. 

Recently, Furuya et al. ~0 has demonstrated that nicar- 
dipine reduces afterload by marked vascular dilation in 
patients with ischaemic heart disease, and that diltiazem 
protects ischaemic heart by slight suppression. Thus, the 
mechanism of action of both agents is thought to be 
different. In the present study, the changes from baseline 
values in HR and RPP immediately after tracheal in- 
tubation in Group D were less than those in Group N. 
The exact reason for this difference is not known, but 
may be attributed to the difference in mechanism of ac- 
tion of calcium channel blockers. 

In conclusion, both nicardipine 30 gtg. kg -l /v and 
diltiazem 0.3 mg. kg -l /v axe effective in reducing the 
pressor responses to direct laryngoscopy and tracheal in- 
tubation. Intravenous administration of diltiazem provides 
more haemodynamic control than that of nicardipine in 
hypertensive patients. This difference between two agents 
may have been caused by the relatively small number 
of patients. Further studies are needed to elucidate the 
comparative effects of both calcium channel antagonists 
in large number of patients. 
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