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Abstract

Background: Pressor response to direct laryngoscopy and tracheal intubation is a very important issue in
pre- eclamptic patients, so the study was taken in our Obstetric Anesthesia Department to compare the
efficacies of continuous intravenous infusion of nitroglycerine, sublingual nifedipine and intravenous
hydralazine in attenuating the pressor response to direct laryngoscopy and tracheal intubation in patients with
severe pre-eclampsia undergoing cesarean section under general anesthesia.

Patients and Methods: In this prospective randomized observational study, 120 patients undergoing cesarean
delivery with severe pre-eclampsia were randomly allocated into 3 groups (each of 40 patients). Each group
received one of the following drugs before laryngoscopy and intubation.GROUP-1 received 5mcg/minute of
Nitroglycerine infusion continuously. GROUP-2 received 10 mg capsule of Nifedipine deposited sublingually.
GROUP-3 received 10 mgs of Hydralazine intravenously.

Haemodynamic parameters viz; Heart Rate(HR), Systolic Arterial Pressure(SAP), Diastolic Arterial
Pressure(DAP) and Mean Arterial Pressure(MAP) were simultaneously recorded in the patients at pre-
induction, pre-intubation, and at 1, 3, 5 and 10 minutes post intubation.

Results: In contrast to GROUP- 2 & GROUP- 3, patients of GROUP- 1 showed no significant rise in HR, SAP,
DAP or MAP after intubation when compared to baseline parameters. In addition, the incidence of
hypotension was significantly greater in GROUP-2[17(42.5%) ] as compared to GROUP-3[10(20%)] or
GROUP-1[5(12.5)]patients developed hypotension[p=0.025]

Conclusions: In patients with severe pre-eclampsia undergoing cesarean delivery, a continuous IV infusion
of Nitroglycerine was able to attenuate the cardiovascular pressor response to a greater extent as compared
to, with the use of sublingual Nifedipine or IV Hydralazine, without significant adverse effect on the newborn.
Keywords: Pre-eclampsia, Cesarean Section, Nitroglycerine, Nifedipine, Hydralazine.

I.  Introduction

The pressor response to laryngoscopy and tracheal intubation is a very challenging issue in severely
pre-eclamptic patients, involving an increase in systemic and pulmonary arterial pressures and also pulmonary
capillary wedge pressuret*

In addition, the stress of laryngoscopy can be associated with an increase in intracranial pressure, with
the risk of cerebral hemorrhage and cardiac failure with pulmonary edema and consequently increased maternal
and neonatal mortality ©°'

In order to reduce the occurrence and severity of these pressor response complications, many drugs
such as Hydralazine ® magnesium sulphate ["! labetalol ! fentanyl ©! trimethaphan ™ sodium nitroprusside !
lidocaine % nitroglycerine ™% and nifedipinet* has been used with varying degree of success.

Nitroglycerine has been used for rapid peri-operative management of maternal hypertension [*Y.
Longmire et al™' have shown that intravenous nitroglycerine infusion is effective in lowering maternal blood
pressure(BP) and in blunting hemodynamic pressor response to laryngoscopy and endotracheal intubation in
severely pre-eclamptic patients. Hydralazine has been the antihypertensive of choice for severe pre-eclampsia
patients for many years “**1. Short acting sublingual nifedipine, a calcium channel blocker, is another effective
antihypertensive agent that is sometimes used to control acute, severe hypertension in pre-eclamptic patients
(1637 Kumar et al [**] have shown that nifedipine is effective attenuating the hypertensive to laryngoscopy
and intubation in pregnancy-induced hypertension.
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Il.  Patients And Methods

After obtaining approval from institutional ethical committee and informed consent for
incorporating into the study from each patient, 120 patients with severe pre-eclampsia and gestational age of
more than 20 weeks, who were either scheduled for elective or emergency cesarean section under general
anesthesia were enrolled in this randomized, double-blind, observational study. All patients had BP >
160/110mmHg and met the defining criteria of severe pre-eclampsia according to the American College of
Obstetrics and Gynaecology®®. Criteria for exclusion from the study were, a history of heart failure diagnosed
by a cardiologist, difficult airway, or any contra-indication for treatment with the study drugs.

Specific indications for cesarean delivery in our study patients were fetal distress, abruption placentae,
decline in renal functions, HELLP Syndrome, persistent severe headache or visual changes, or epigastric pain.

Laboratory assessment included serial measurements of complete blood count, coagulation profile liver
function tests, and renal function tests.

Management of severe pre-eclampsia included  bed rest; to prevent seizures, all patients initially
received Magnesium Sulphate as a 4 gms Intravenous loading dose, followed by 1 gm/hr intravenously before
delivery, intra-partum and for 24hrs post-partum.

As candidate patients were enrolled in the study, they were randomly allocated to one of the three
groups according to the agent to be used for attenuation of the pressor response to laryngoscopy and intubation;
Group-1 [Nitroglycerine infusion (n=40)]; Group-2[sublingual Nifedipine (n=40)]; Group-3 [Hydralazine IV
(n=40)].

GROUP-1 patients received 5ugs/min of Nitroglycerine administered by continuous IV infusion. The
same dose was administered every 5 minutes until the therapeutic goal was achieved, which was a decrease in
systolic arterial pressure(SAP) to <140 mmHg but not <120 mmHg and a decrease in diastolic arterial
pressure(DAP) to <100 mmHg but not <80 mmHg.

GROUP-2 patients received, 10 mg sublingual Nifedipine before induction of anesthesia until the
therapeutic goal had been achieved.

GROUP-3 patients received 5-10 mg of Hydralazine intravenously, according to the protocol
recommended by the American College of Obstetrics and Gynecology &,

All stages of patient management before induction of anesthesia were performed under the supervision
of an obstetrician.

The study solutions were prepared by an anesthesiologist, who took no further part in the study. The
anesthesiologist, who evaluated the patients were unaware of their group allocation. All other individuals
involved in the study, were also blinded to the group allocation.

Patients were pre-medicated with 10 mgs of Metoclopramide and 40 mgs of Pantoprazole
intravenously,30-45 minutes before induction of anesthesia.

Monitoring of patients included pulse oximetry for oxygen saturation (spo,), electrocardiogram (ECG) ,
end-tidal carbon dioxide (EtCO,), non-invasive automatic blood pressure monitoring for systolic arterial
pressure (SAP), diastolic arterial pressure (DAP), mean arterial pressure (MAP) and heart rate (HR).

After pre-oxygenation for 5 minutes, patients were given the study drugs. One hundred seconds after
receiving the study drug, anesthesia was induced 2.5 mgs./kg of Propofol given over 15-20 seconds and an
assistant applied cricoids pressure from the time of induction of anesthesia until airway was secured and
sealed by cuffed endotracheal tube. Laryngoscopy was performed one minute after giving 1.5 mgs./kg of
succinylcholine, thus ensuring that the time from administration of the study drug to tracheal intubation was
almost three minutes. Anesthesia was maintained with 50% nitrous oxide in oxygen with 1% of Isoflurane.
Atracurium besylate was used for muscle relaxation. EtCO, was maintained between 35-40 mmHg throughout
the surgery.

After delivery of the baby, analgesia was provided by 0.1mg/kg morphine and 10 iu syntocinon IV in

500ml of Ringer's Lactate was infused to initiate uterine contractions.
Hemodynamic parameters like HR, SpO,, ECG and NIBP (SAP, DAP, MAP) were simultaneously recorded in
the mother at pre-induction, pre-intubation (2 minutes after giving test drug) andat1, 3, 5and 10 minutes
after intubation. During pre-intubation period, occurrence of any arrhythmia, or cardiovascular complications,
such as hyper- or hypotension, was noted. After completion of surgery, the residual effects of neuromuscular
blockade was reversed by neostigmine (0.05mg/kg) and glycopyrrolate (0.01mg/kg) combination.

Apgor Scores of the babies were evaluated at 1, 5 and 10 minutes of delivery.

Statistical analysis of data was performed using SPSS version 16.0. Statistical comparisons within and
among groups were performed using both 1- way and 2- way analysis of variance (ANOVA) followed by
unpaired t-test with Bonferroni's correction. Continuous variables were presented as mean £SD and ordinal
variables were presented as numbers (%). The chi-squared test was applied to categorical data with Yate's
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corrections. Alternatively, when any expected number was less than 5, Fisher's exact method was used. P<0.05
was considered the minimal level of statistical significance.

I11.  Results
Demographic Parameters: The demographic profile, parity, baseline hemodynamic parameters,
duration of laryngoscopy and Cormack- Lehane grading of direct laryngoscopy were more or less similar among
three groups and were statistically insignificant.

TABLE-1 Maternal Demographic Data, Parity, Baseline Hemodynamic and Cormack-Lehane Grading of Direct
Laryngoscopy for patients of 3 groups. (Statistically insignificant parameters)

Demographic/Baseline Group-1(n=40) | Group-2(n=40) | Group-3(n=40)
Hemodynamic Parameters

Age (yrs.) Mean +SD 28.3+4.8 28.8+4.9 28.1+4.1
Weight (kgs) Mean +SD 73.615.2 72.8+4.7 75.1+5.1
Primipara/ Multipara 26/14 28/12 29/11
Emergency/ Elective 35/5 34/6 35/5
HR(Beats/min.)Mean +SD | 95.3+12.6 90.1+15.3 98.1+8.9
SAP(mmHg)Mean +SD 165.2+10.3 168.3+7.8 164.2+11.1
DAP(mmHg)Mean +SD 104.4+8.3 106.1+8.6 105.2+11.4
MAP(mmHg)Mean +SD 128.3+9.4 129.3+8.5 126.7+7.8
C-L Grade of Direct 14/26/0 17/23/0 20/20/0
Laryngoscopy(1/2/3)

Abbreviations: HR-Heart Rate, SAP-Systolic Arterial Pressure, DAP-Diastolic Arterial Pressure,
MAP-Mean Arterial Pressure, CL-Cormack-Lehane.

Hemodynamic Parameters:

Heart Rate (HR): Heart rate was significantly lower just before laryngoscopy and intubation and at 1 ,
3, 5 and10 minutes after endotracheal intubation in group-1 compared with group-2 (p<0.05). Heart rate (HR)
was also significantly lower at 1, 3 and 5 minutes after endotracheal intubation in group-1 when compared with
group-3 (p<0.05).The patients in group-1 did not show any significant rise in heart (HR) after laryngoscopy and
intubation, while as patients in group-2 and group-3 showed a significant increase in heart rate (HR) just before
laryngoscopy and at 1, 3, 5 and10 minutes after intubation, compared to baseline (p<0.05).

TABLE-2 Heart Rate (HR) changes at Different Intervals following Induction.

TIME Group-1 | Group-2 Group-3

Baseline Heart Rate (Beats/min) 92.5+7.3 | 90.4+13.6 93.5£10.2
Mean +SD (TO)

Heart Rate (Beats/min.) Mean +SD 94.2+6.5 | 97.4+19.5 108.1+20.1

Just Before Laryngoscopy(TBI)

Heart Rate (Beats/min.) Mean +SD 96.4+6.2 | 117.2+20.1 | 119.3+13.3

1 Minute After Laryngoscopy(ET1)

Heart Rate (Beats/min.) Mean +SD 95.1+4.6 | 112.6+9.3 116.4+10.1

3 Minute After Laryngoscopy(ET3)

Heart Rate (Beats/min.) Mean +SD 94.8+8.6 | 99.1+10.3 111.4+13.1

5 Minute After Laryngoscopy(ET5)

Heart Rate (Beats/min.) Mean +SD 95.1+7.2 | 92.3+x12.1 107.2£15.3

10 Minute After Laryngoscopy(ET10)

Systolic Arterial Pressure(SAP): Systolic arterial pressure(SAP) was significantly lower at 1, 3 5 and
10 minutes after intubation in group-1 as compared to group-2 and group-3 (p<0.05). Patients in group-2
showed a significant rise in SAP just before laryngoscopy and at 1,3 and 5 minutes after intubation compared to
baseline (p<0.05), while as patients in group-3 showed significant rise in SAP just before laryngoscopy and at
1,3 and5 minutes post intubation compared to baseline (p<0.05). Patients in group-1 showed no significant
increase in SAP after laryngoscopy and intubation.

Diastolic Arterial Pressure(DAP): Diastolic arterial pressure(DAP) was significantly lower at 1,3,5 and
10 minutes post endotracheal intubation in group-1 compared to group-3 (p<0.05). While the patients in group-
1 showed no significant rise in DAP post laryngoscopy and intubation, there was significant increase in DAP in
group-2 and group-3, one minute post laryngoscopy and intubation compared to baseline (p<0.05).

Mean Arterial Pressure(MAP): It was significantly lower in group-1 at pre-intubation, at 1,3, 5 and10
minutes post-intubation as compared to group-2 and group-3 (p<0.05). Patients in group-1 showed no
significant increase in MAP as compared to baseline, while as patients in group-2 and group-3 showed
significant rise in MAP, just before laryngoscopy and intubation compared to baseline(p<0.05).
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The incidence of hypotension was significantly higher in group-2 as compared to group -1 and group-3
[group-1; 12.5%, group-2; 42.5%, group-3;25% ]( p<0.05).There were 3 patients in group-3 and 2 patients in
group-2, while no patient in group-1, who developed some kind of arrhythmia at induction (p<0.05).

TABLE-3 Systolic Arterial Pressure (SAP) Changes At Different Intervals Following Induction.

Time Group-1 Group-2 Group-3
Baseline SAP(mmHg) 162.3+7.8 | 164.2+6.3 163.7£8.1
Mean +SD (TO)

SAP(mmHg)Mean +SD 159.8+4.5 | 158.2+4.9 | 157.34#6.1
Just Before Laryngoscopy(TBI)

SAP(mmHg)Mean £SD 161.4+8.6 | 172.7+12.3 | 169.9+9.4
1 Minute Post-intubation(ET1)

SAP(mmHg)Mean +SD 160.1+9.5 | 174.2+15.5 | 168.2+10.3
3 Minute Post-intubation(ET3)

SAP(mmHg)Mean £SD 160.8+3.5 | 173.4+11.2 | 165.9+12.0
5 Minute Post-intubation(ET5)

SAP(mmHg)Mean £SD 162.5+8.9 | 169.3+12.3 | 166.2+13.5
10 Minute Post-intubation(ET10)

SAP(mmHg)Mean £SD 162.5+8.9 | 169.3+12.3 | 166.2+13.5
10 Minute Post-intubation(ET10)

IV.  Discussion

Direct laryngoscopy and endotracheal intubation cause an increase in hemodynamic parameters viz; BP
and HR?. This cardiovascular pressor response is presumed to be a sympathetic reflex response to mechanical
stimulation of the larynx and trachea. There is significant rise in serum levels of epinephrine and nor-
epinephrine subsequent to the laryngoscopy, with or without tracheal intubation 2 %2, Pressor response
involves an average rise in BP of 40-50% and a 20-30% increase in HR*. The pressor response to laryngoscopy
and intubation increases myocardial oxygen demand and risk of cerebrovascular accidents, decrease uterine
blood flow and may induce cardiac arrhythmias and pulmonary edema >*>%*. Many drugs have been used to

attenuate these pressor responses including lidocaine, short-acting narcotics like fentanyl %72,

TABLE-4 Diastolic Arterial Pressure (DAP) Changes At Different Intervals Following Induction.

Time Group-1 Group-2 Group-3
Baseline DAP(mmHg) 106.4+6.3 | 107.1+9.3 | 107.4+10.2
MeantSD (TO)

DAP(mmHg)Mean+SD 104.3+5.8 | 105.2+12.3 | 106.3+11.8
Just Before Laryngoscopy(TBI)

DAP(mmHg)Mean+SD 106.2+5.1 | 109.3+17.3 | 114.9+15.1
1 Minute Post-intubation(ET1)

DAP(mmHg)Mean+SD 105.5+2.2 | 106.8+16.5 | 112.7+14.3
3 Minute Post-intubation(ET3)

DAP(mmHg)Mean+SD 103.1+6.9 | 108.4+12.5 | 107.9+11.8
5 Minute Post-intubation(ET5)

DAP(mmHg)Mean+SD 104.2+6.9 | 111.3+14.6 | 107.4+10.5
10 Minute Post-intubation(ET10)

SAP(mmHg)Mean+SD 162.5+8.9 | 169.3+12.3 | 166.2+13.5
10 Minute Post-intubation(ET10)

TABLE-5 Mean Arterial Pressure(MAP) Changes At Different Intervals Following Induction.

Time Group-1 Group-2 Group-3
Baseline MAP(mmHg) 104.1+6.3 | 105.8+7.5 104.3+7.1
MeanxSD (TO)

MAP(mmHg)Mean+SD 102.8+4.2 | 101.946.9 | 103.3+8.2
Just Before Laryngoscopy(TBI)

MAP(mmHg)Mean+SD 103.2.+4.4 | 105.248.1 | 109.1+7.9
1 Minute Post-intubation(ET1)

MAP(mmHg)Mean+SD 102.7+4.5 | 104.2+11.2 | 103.2+12.3
3 Minute Post-intubation(ET3)

MAP(mmHg)Mean+SD 100.2+7.1 | 104.1+12.2 | 102.9+11.8
5 Minute Post-intubation(ET5)

MAP(mmHg)Mean+SD 103.1+5.2 | 106.24+9.5 104.2+7.6
10 Minute Post-intubation(ET10)

Nifedipine is a calcium channel blocker and is one of the several agents that has been used for the
reduction of BP in severe pre-eclampsia®®. Nifedipine was selected for comparison in our present study as it is
one of the commonest antihypertensive agents used in pregnancy-induced hypertension®. It has been seen that
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mode of administration of nifedipine that avoids first-pass metabolism in the gastro intestinal tract, such as use
of sublingual perforated capsule, results in greater bioavailability and a faster accumulation and more stable
concentration of nifedipine in serum than methods that do not avoid first-pass metabolism (oral administration
of an aspirated or chewable capsule)®!.Since sublingual nifedipine causes a gradual drop in BP as compared to
oral administration, so clinically sublingual administration is regarded as the most appropriate to achieve rapid
onset and better control of the effects of nifedipine™.

In our study, the group-2(nifedipine group) showed both greater maternal HR response and MAP
variability than the group-1(nitroglycerine group) after laryngoscopy and intubation, which implies that under
the present study conditions, sublingual nifedipine induces a greater variability in the arterial baroreflex system,
through the mechanism that cannot be ascertained by the present study. However, in a study by Fenakel et al
*showed that nifedipine has greater efficacy than hydralazine in achieving BP control in severe pre-eclampsia
and same results were also shown by kwawukume and Ghosh™®.

In our study, the results showed that hydralazine was ineffective for attenuation of the pressor response
caused by laryngoscopy and intubation during induction of general anesthesia for patients with severe pre-
eclampsia. This may be due to slow onset and variable duration of action of hydralazine as well as
compensatory tachycardia, which makes it difficult to titrate its action against the hypertensive response®*,
Van den Berg et al® in their study compared the effects of magnesium sulphate, esmolol, lidocaine and
nitroglycerine on the attenuation of the pressor response to laryngoscopy and showed that nitroglycerine
successfully blunted the pressor response, while as magnesium sulphate and lidocaine has the least effect on
pressor response. Mikawek et al*® also showed that nitroglycerine IV is a safe and effective method of
attenuation of hypertensive pressor response following laryngoscopy and intubation. Similar results were also
shown regarding blunting of pressor response following laryngoscopy and intubation in patients who received
nitrogglycerine IV before induction of anesthesia by various authors like Fassoulaki A. et al*” and Mahajan RP
et al™.

Generally physicians aim at keeping SAP between 140 to 160 mmHg and DAP between 90 to 110
mmHg, because at these blood pressure levels, a reduction in either uteroplacental blood flow or cerebral
perfusion pressure is unlikely. So, nitroglycerine appears to maintain blood pressure levels within desired range
more successfully as compared to nifedipine or hydralazine.

Our results in present study are all in agreement with the results obtained by various workers
mentioned above. In our present study, nifedipine and hydralazine were less effective in attenuating
hypertensive pressor response as compared to nitroglycerine. It was seen in patients of group-1 (
nitroglycerine group), not only the desired hypotensive effect was achieved earlier but the therapeutic goal was
attained faster and with greater precision in this group(nitroglycerine group) as compared to group-2(nifedipine
S/L) or group-3(hydralazine IV). In addition, the maternal tolerance to IV infusion of nitroglycerine was
excellent as there were only five(5) episodes of hypotension in group-1 (nitroglycerine group) as compared to
seventeen(17) episodes of hypotension in group-2(nifedipine group) and ten(10) episodes of hypotension in
group-3(hydralazine group) in our present study

V.  Conclusion

The results of the present study showed that in patients with severe pre-eclampsia who are managed
with controlled extracellular volume expansion and magnesium sulphate loading and maintenance doses,
continuous 1V infusion of nitroglycerine was able to attenuate the pressor response to laryngoscopy and
endotracheal intubation to a greater extent, faster and more precisely as compared to sublingual nifedipine or IV
hydralazine without significant adverse effects on the fetus. Although more research must be done, we conclude
that nitroglycerine continuous IV infusion may provide safe and effective prophylaxis for patients with severe
pre-eclampsia undergoing cesarean delivery under general anesthesia, in attenuating hemodynamic pressor
response to laryngoscopy and endotracheal intubation.
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