VOLUME - 9, ISSUE - 12, DECEMBER - 2020 * PRINT ISSN No. 2277 - 8160 ¢ DOI : 10.36106/gjra

Original Research Paper Anaesthesiology

A COMPARISION OF FENTANYL AND NALBUPHINE IN ATTENUATING
HAEMODYNAMIC RESPONSE TO DIRECT LARYNGOSCOPY AND
ENDOTRACHEAL INTUBATION- A STUDY OF 90 CASES

Senior Resident, Department Of Anaesthesia, VM.M.C And Safdarjung
Hospital, New Delhi.

Associate Professor, Department Of Anaesthesia, B.J.M.C., Ahmedabad.

Dr. Nehal Chandra
Dr. Atul B. Vyas

Senior Resident, Department Of Anaesthesia, VM.M.C And Safdarjung
Hospital, New Delhi. *Corresponding Author

y:\:5sjn:7:{e4 @ BACKGROUND: Laryngoscopy and endotracheal intubation is known to cause hemodynamic changes

which are usually increase in heart rate and blood pressure.Various drugslike beta blockers,opioids and
alpha 2 agonists have been tried to attenuate these hemodynamic responses. AIMS: To compare the effects of Fentanyl and
Nalbuphine in attenuating the stress response to directlaryngoscopy and endotracheal intubation. METHODS- After informed
consent we studied 90patients,all posted for surgery under general anaesthesia between the age group of 15 to 60. We
conducted the study over a period of 6months. Data was collected and analysed. Three groups of patients were made Group A —
Inj. Fentanyl 2ug/kg ivGroup B- Inj. Nalbuphine 0.2mg/kg ivGroup C- Inj Normal Saline 10cc. Only ASA I and II patients were
included in the study.Haemodynamic changes were noted by meticulous monitoring and analyzed. RESULTS: The
hemodynamic stress response to laryngoscopy and endotracheal intubation in the form of increased heart rate,systolic blood
pressure,diastolic blood pressure and mean blood pressure were less with Fentanyl as compared to Nalbuphine and Normal
Saline. CONCLUSION: Fentanyl is more effective than Nalbuphine in attenuating hemodynamic stress response
tolaryngoscopy and endotracheal intubation.
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INTRODUCTION

Laryngoscopy and endotracheal intubation is known to cause
hemodynamic changes which are usually increase in heart
rate and blood pressure.lt is associated with rise in
concentrations of serum catecholaminesand is associated
with frequent complications."""” Direct laryngoscopy and
endotracheal intubation lead to mechanical and chemical
stimuli. Mechanical stimuli reflexly affect cardiovascular and
respiratory system while chemical stimuli lead to hypertension,
tachycardia and arthythmias. These hemodynamic changes
occur due to epi-pharyngeal and laryngo-pharyngeal
stimulation which causes reflex increase in sympatho-adrenal
activity and sympathetic discharge. Increase in blood
pressure and heart rate is usually transient, variable and
unpredictable.Potent analgesics with lesser side effects and
longer duration of action are a must to decrease such stress
responses and further complications while induction and
intubation.®*®, Various druglike beta blockers,opioids and
alpha 2 agonists have been tried in order to attenuate these
hemodynamic response.This study aims to compare the
effects of Fentanyl and Nalbuphine in reducing the stress
response that occurs during direct laryngoscopy and
endotracheal intubation.

MATERIALS AND METHODS

Institutional ethical approval was obtained. After informed
consent we studied 90patients,all posted for surgery under
general anaesthesia between the age group of 15 to 60. We
conducted the study in a period of 6months at Civil Hospital,
Ahmedabad. Data was collected and analyzed. Three groups
of patients were made Group A - Inj. Fentanyl 2ug/kg ivGroup
B- Inj. Nalbuphine 0.2mg/kg ivGroup C- Inj Normal Saline
10cc. Only ASA I and II patients were included in the study.
Known cases of bronchial asthma, Hypertension, IHD,
patients with atrial/ventricular arrhythmias, second/third
degree A-V conduction block, patients with severe
hemodynamic instability, patients on beta adrenergic
antagonist therapy/calcium channel blockers, patients with
anticipated difficult airway were excluded from the study. A
thorough history was taken and a detailed examination was
carried out.Patients were subjected to routine and relevant
investigations. The procedure was explained to the patient
and written informed consent wastaken.On arrival to the

operation theatre, intravenous access was established with

18G cannula. All patients were preloaded with 8-10 ml/kg

crystalloid. All patients were pre-medicated with Inj.

Glycopyrrolate 0.004mg/kg i.v. and Inj.Ondansetron 0.15

mg/kg iv.Standard Monitoring was applied and baseline

pulse rate, systolic blood pressure(SBP), diastolic blood

pressure(DBP), mean arterial blood pressure(MAP) and SpO,

were recorded.The patients were pre oxygenated for 5 mins

using 100% oxygen with Bain's circuit.

e GroupA received Inj. Fentanyl 2 ug/kg diluted in 20 ml NS
injected slowly over 10 min before induction

e Group B received Inj. Nalbuphine 0.2mg/kg before
induction

e Group Creceived 10 cc Normal Saline.

Induction of anaesthesia was carried out using Inj.
Thiopentone Sodium 5-7 mg/kg and Inj. Succinlycholine
2mg/kg.Intubation was carried out using an appropriate size
ET tube.Throat packing, positioning and surgical incision
were with-held till completion of recording. Anaesthesia was
maintained using 50% oxygen, 50% nitrous oxide,
Sevoflurane and Inj.Vecuronium Bromide 0.08mg/kg i.v.On
completion of surgery, patient was reversed using
Inj.Glycopyrrolate 0.008mg/kg i.v. and Inj. Neostigmine
0.05mg/kg i.v. Patients were watched for any complications
like bradycardia, hypotension, arrhythmias, bronchospasm
during intraoperative and postoperative period.

Statistical Analysis

All patients data were recorded. Data was expressed as mean
values * standard deviation (SD). Quantitative data was
analyzed using t-test and qualitative by chi square test.
Statistical calculations were carried out using Microsoft Office
Excel 2010 and Graph Pad Prism 6.05 (quickcalc)
Software(Graph pad software inc. La Jalla CAUSA). Changes
in hemodynamic variables from baseline and a comparison of
means were analyzed by paired t-test for each time interval. A
p-value <0.05 was considered statistically significant.p value
>0.05 was considered non-significant.

Observations
90 patients between the age group of 15 to 60 years belonging
to ASA class I and II for various elective surgeries under
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general anesthesia at our institute were randomly selected

and divided by computer generated numbers into 3 groups Heart Rate
with 30 patients each. ii: —
TABLE 1: Age wise distribution £, L I\
pvalue § " '__._*—" N, —e—Group A
Group A|Group B|Group C| AB | BC | AC 70 -_:z::::
Age in Years|41.03 + |43.2 + |(44.46 = |0.454|0.664 [0.186 0
9.82 12.30 10.05 #fb Qé“‘}&eoo“&@«?«\o s\e m@\e S ® ~9§
S «
Age in Years
45 2046 TABLE 4: Systolic blood pressure wise distribution
" p Value
232 Group A|Group B|GroupC| AB | BC | AC
e B Baseline |107.67 =|107.83 =|107.73 =|0.915 |0.950 |0.967
% w2 6.19 591 6.28
rl 4103 Premed |108.8 = |108.33 =|108.17 =|0.768 |0.598 |0.817
a1 6.09 6.11 6.12
a0 Induction |112.4 = |112.8 = |112.27 =|0.795 |0.733 |0.932
5.88 5.98 6.10
39 Intubation|114.87 =|115.9 = |115.4 = |0.983 |0.751 |0.762
Group A Group B Group C 5.83 6.09 6.04
All the three groups were comparable age wise with no 1 min 120.57 = {126.23 +[134.07 +{0.000 (0.000 |0.000
significant variations(p>0.05). 5.69 6.11 6.14
2 min 123.13 +{132.03 +|147.1 = |0.000 (0.000 |0.000
TABLE 2: Sex wise distribution 5.85 5.93 5.86
Group A Group B Group C 3 min 128.77 +[137.57 +158.03 +|0.000 [0.000 [0.000
Male 17 (56.6%) 18 (60%) 14 (46.6%) 6.27 6.06 5.83
Female 13 (43.3%) 12 (40%) 16 (53.3%) 5 min 125.03 +{130.8 = [139.93 +(0.001 (0.000 |0.000
Total 30 30 30 6.26 6.07 6.16
10 min 115.47 +{115.43 +|115.83 +|0.984 (0.802 |0.813
Sex wise distribution 6.11 6.39 5.91
18 Systolic Blood Pressure
g i: 170
£ 12 150 N
E 12 E 130 A
5 6 g 110 —e—Group A
= : & % ——Group B
o 70 8- Group C
Group A Group B Group C 50
Male ®Female vfy‘&@‘-"é‘y \)O\oesaé\o‘\ x“\\e ’\'@\e ﬂ’@\t\ o,é\‘) ’&@\é
There was no significant variation (p>0.05)between the three ° N

groups when compared for sex wise distribution.
TABLE 5: Diastolic blood pressure wise distribution
p value

pvalue Group A | Group B |Group C| AB | BC | AC

Group A |Group B|GroupC| AB | BC | AC .
Basel 27+ [8257 = |82.93 = |0.635|0.811]0.82
Baseline |82.93 + |82.26 = |82.3 + |0.669 |0.626 |0.948 asefine §.367 * g.eg * 2.123 * |0635/0811)0.828

583  |6.18  |5.94
Promed  |85.16 = [8473 = |s46 = [0.783|0.93z|0.719] | romed §4éi7 * §47‘é3 = 240'37 * |0.722/0.828/0.897

617 |598  [5.97 ,
Induction |86.43 + |86.3 = |85.86 + |0.933(0.779 [0.717| |mduction 257'37 * §57'é7 * 251'8 + ]0.841)0.7780.931

614 [601  [5.88
Intubation |86.63 + |86.96 = |86.90 + |0.836 |0.966 |0.863 Intubation|87.2 = 187.03 + 87.37 + 10.912|0.831)0.917

TABLE 3: Heart rate wise distribution

611 6.27 5.78 5.74 5.91 6.14

IMIN  |93.67 = |97.63 = |104.47 = |0.012[0.000 |0.000 lmin 9377+ |98.03+ |103.5+ 10.008|0.000/0.000
5.74 6.08 6.06 6.18 5.87 6.10

2 MIN 96.7 + |102.3 = |108.5 + |0.001 |0.000 |0.000 2 min 95.5 £ |100.97 = |105.47 = |0.001|0.006|0.000
5.88 6.26 5.95 6.24 6.08 6.09

3 MIN 101.6 + [109.2 = [114.5 = [0.000 |0.000 |0.000 3 min 99.07 + |105.5 = |109.5 = |0.000(0.014(0.000
6.19 6.37 5.98 5.98 6.11 6.05

5 MIN 99 + 106.1 = |[112.53 =+ [0.000 (0.000 |0.000 5 min 96.3 = 102.57 = |107.5 = |0.000{0.003|0.000
5.94 5.91 6.02 6.10 5.95 5.91

10MIN [83.53 = |83.93 = |83.6 = |0.800|0.669 |0.870 10min |84.33 + [84.9+ [84.57 = |0.706/0.820(0.877
6.35 5.83 6.18 5.85 5.61 5.67
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TABLE 6: Meam arterial blood pressure wise distribution
p value
Group A|Group B|Group C| AB BC | AC
Baseline [91.4+ |91 = 91.16 = (0.773 |0.914 [0.864
5.86 5.75 6.13
Premed 92.64 + (92.33 = [92.7 + |0.743 |0.714 |0.966
5.84 5.88 6.04
Induction |94.44 + |94.38 + [94.46 = |0.929 |0.948 |0.983
5.78 5.76 6.03
Intubation |96.42 + |96.32 + [96.23 = |0.947 |0.966 |0.914
5.74 5.95 6.10
1 min 102.7 = (107.43 +|113.69 +|0.003 {0.000 |0.000
5.98 5.91 6.18
2 min 104.71 +{111.32 +{119.34 +|0.000 {0.000 |0.000
6.15 6.02 6.05
3 min 108.97 +(116.19 +|125.68 +|0.000 {0.000 |0.000
6.08 6.01 6.01
5 min 105.88 +(111.98 +{118.36 +|0.000 {0.000 |0.000
6.19 6.09 5.92
10 min 94.66 + (95.08 = [94.99 = |0.792 |0.964 |0.825
5.90 5.76 5.75
Mean Blood Pressure
140
130
120 <
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TABLE 7: Spo2 wise distribution
p value
Group A|Group B(GroupC| AB | BC | AC
Baseline [99.47 = |99.43 + (99.53 + [0.799 |0.447 |0.613
0.51 0.5 0.51
Premed [99.53 = |99.47 = (99.43 + [0.617 |0.799 |0.447
0.51 0.51 0.5
Induction [99.43 = |99.53 + (99.53 + [0.447 |1.000 |0.447
0.5 0.51 0.51
Intubation |99.47 + |99.47 + (99.47 + [1.000 |{1.000 |1.000
0.51 0.51 0.51
1 min 99.53 + (99.47 = [99.53 = |0.613 |0.613 {1.000
0.51 0.51 0.51
2 min 99.47 + (99.53 + [99.47 = |0.613 |0.613 [1.000
0.51 0.51 0.51
3 min 99.47 + (99.53 + [99.47 = |0.613 |0.613 [1.000
0.51 0.51 0.51
5 min 99.53 + (99.47 = [99.53 = |0.613 (0.613 [1.000
0.51 0.51 0.51
10min 99.53 + (99.53 + [99.47 = |1.000 (0.613 [1.000
0.51 0.51 0.51

DISCUSSION

A series of hemodynamic changes take place during
laryngoscopy and endotracheal intubation. These include
tachycardia, hypertension and arrhythmias.A control over
these haemodynamic changes is a major challenge to
anaesthesiologist. These changes are reported tobe greatest
immediately after intubation andlast for 5-10 minutes .If no
specific measures are taken to prevent'” hemodynamic
response of laryngoscopy, the heart ratecan increase by 20%
to 45% depending on the methodof induction and systolic
blood pressure canincrease by 36% 1t045% .To blunt
these"”"“responses, various methods have been triedlike
topical application of local anaesthetic, infiltration,nerve
blocks, [] adrenergic blockers, vasodilators, calcium channel
blockers, [] 2 agonists™**. But thesedrugs have no role for
induction and maintenance of anaesthesia and can also
causes dangerous complications.Narcotics have advantage
ot having peri-operative role in anaesthesia.

They can be used as sole or supplementary agent for
induction of anaesthesia. Narcotics are very commonly used
for intra-operative analgesia , therefore there is no additional
cost involved. Fentanyl is available in our country since 1998
and hasvarious advantages like absence of histamine
release andbronchospasm, cardio-stability, rapid onset and
short duration of action.

Nalbuphine is also cardiostable, potent analgesic, has
minimum side effects in the dose of 0.2-0.4 mg /kg and its
actions start within 2-3 minutes.

In our study we compared the effects of Fenatnyl, Nalbuphine
and Normal Salinein attenuating hemodynamic stress
response during laryngoscopy and endotracheal intubation.
For this study of 90 patients under the age group of 15 to 60
years of either sex belonging to ASA class I and Il posted for
various surgery in general anaesthesia were randomly
assigned three different groups after applying inclusion and
exclusion criteria.All the groups were comparable in age and
sex as shown in table 1 and 2. There was no statistical
significance between the 3 groups.

Hemodynamic parameters

(1) Heart rate(HR)

As shown in table 3,baseline of mean heart rate were
comparable of the 3 groups with no significant variations
(p>0.05).Changes in heart rate after giving the drugs were
also not significant between the 3 groups (p>0.05).There was
increase in heart rate after intubation in all the three groups
with maximum increase in group C(104.47+6.06) and
minimum in group A(93.67+5.74).In group B increase in heart
rate (97.63+6.08) was more than group A but less than group
C.In all the groups maximum rise in heart rate was after
3min,in group A (101.6+6.19),group B (109.2+6.37) and group
C114.5+5.98).Heart rate begin to return back to baseline after
3 minutes.Between groupA and B changes in heart rate were
statistically significant after 1 minute (p<0.05) and till 5
minutes.Between group B and C changes in heart rate were
statistically significant after 1 minute (p<0.05) and till 5
minutes.Group C and A changes in heart rate were
statistically significant after 1 minute (p<0.05) and till 5
minutes.Thus our study suggestsFentanyl provides more
significant attenuation of stress response during laryngoscopy
and endotracheal intubation. Rajlakshmiet al. 2015%
concluded Fentanyl provides a better hemodynamic condition
for laryngoscopy and endotracheal intubation. Dr Karuna
Sharma et al. 2016observed that HR did not rise significantly
in immediate post intubation (IPI) period and returned to
baseline early with Nalbuphine and Fentanyl. With Fentanyl
the heart rate touched the base line earlier (2 min).Thus the
result of our study correlates with these studies.

2) Systolic blood pressure(SBP)
As shown in table 4, baseline values of mean SBP was
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comparable of the three groups with no statistically
significance(p>0.05).Changes in SBP were not significant
after giving the study drug(p>0.05).SBP increased in all
groups after intubation,the increase being maximum in group
C(134.07+6.14) and minimum in group A (120.57+5.69).In
group B increase in SBP(126.23+6.11) was more than group A
but less than group C.The maximum increase in SBP was after
3mins in all the groups(A-128.77+6.27,B-137.57+6.06,C-
158.03+5.83).Between group A and B changes in SBP was
statistically significant from 1 minute to 5 minutes.Between
group A and C changes in SBP was statistically significant
from 2 minutes to 10 minutes.Between group B and C changes
in SBP was statistically significant from 1 minute to 5
minutes.Thus our study indicated Fentanyl controls rise in SBP
post-laryngoscopy and endotracheal intubation better than
Nalbuphineand normal saline.Sharma N, et al 20147,
concluded that Nalbuphine causes a greater increase in SBP
post intubation as compared to Fentanyl.Branko M et al.
studied Fentanyl and Nalbuphine for Coronary Artery Bypass
Surgery. In their study during and after intubation all patients
given Nalbuphine( and only one patient given Fentanyl )
required nitroglycerin to control MAP. They also found higher
level of epinephrine, nor-epinephrine, vasopressin and
cortisol in Group N in comparison to baseline value.Whereas
in Group F it was within baseline values.The result of our study
is comparable to study conducted by Sharma N et al. and
Branko M et al.

3) Diastolic blood pressure
As shown in table 5,values of mean DBP were comparable of
the three groups with no statistical significance(p>0.05).

Changes in DBP after giving drugs and after induction were
also not significant statistically(p>0.05).DBP increased in all
groups after intubation with maximum increase in group
C(103.5%6.10) and minimum in group A(93.77+6.18)In group
Bincrease in DBP (98.03+5.87) was more than group A butless
than group C.DBP started returning to baseline after3 minutes
in all the three group.Between group A and B changes in DBP
was statistically significant after 1 minute (p<0.05) and till 5
mins.Between group B and C changes in DBP was statistically
significant after 1 minute (p<0.05) and till 5 mins.Between
group A and C changes in DBP was statistically significant
after 1 minute(p<0.05) and till 5 minute, it was more significant
than p value of AB group. Thus our study shows that Fentanyl
attenuated rise in DBP after laryngoscopy and endotracheal
intubation more effectively than Nalbuphine and Normal
Saline.Nalbuphine was more effective than normal saline in
the same.

Khan et al.”’has compared Nalbuphine 0.2 mg/kg and
Fentanyl 2ug/kg as total intravenous anaesthesia with
Propofol infusion in laproscopic surgery. These drugs were
given 5 minutes before induction. They found significant
increase in SBP and DBP in Nalbuphine group which is similar
to our result . DBP after intubation increased to a maximum of
13% in Nalbuphine versus 3% in Fentanyl.

Aftabet al.” compared Fentanyl/Isoflurane and Nalbuphine/
Isoflurane in patients undergoing elective coronary artery
bypass surgery. Similar to the present study, they showed that
Fentanyl/Isoflurane provided better haemodynamic stability
than Nalbuphine/Isoflurane (p<0.05).

4) Mean arterial pressure

As shown in table 6,baseline values of mean MAP were
comparable between three groups with no statistical
significance(p>0.05).Changes in MAP were not statistically
significant (p>0.05) after giving drug and after induction. MAP
increased in all groups after intubation and increase was
maximum with group C(113.69+6.18) and minimum in group
A(102.7+5.98).In group B increase in MAP (107.43+5.91) was
less than group C but more than group A.MAP started to return

to baseline after 3 minutes in all the three group.Between
group A and B changes in MAP was statistically significant
(p<0.05)from 1 minutes to 5 minutes.Between group B and C
changes in MAP was statistically significant from 1 minutes to
Sminutes.Between group A and C changes in MAP was
statistically significant from 1 minutes to 5 minutes .P values of
BC was more than AC signifying more changes in MAP in
group C than group B. Hence this study demonstrates Fentanyl
is better than Nalbuphine and normal saline in attenuating
the rise in MAP after laryngoscopy and endotracheal
intubation.

Sharma N. et al,2014observedFentanyl is more efficacious in
attenuating rise in MAP than Nalbuphine during endotracheal
intubation.

Rajlakshmiet al.,2015 concluded that control of MAP is better
by Nalbuphine than Fentanyl during laryngoscopy and
endotracheal intubation which was statistically significant
(p<0.05),while in our study we found Fentanyl provides better
control of MAP which is statistically significant than
Nalbuphine.

5) Oxygen saturation

As shown in table 7,mean oxygen saturation remained above
98%in all the groups and there was no statistically significant
variation(p>0.05) at any point of interval between any of the
groups.

Fentanyl is a 4 agonist,it has a direct depressant action on the
SA node and slows conduction of cardiac impulse to AV node.
It tends to slow heart rate during stimulationbylaryngoscopy
whereas Nalbuphine is a k agonist and u antagonist.It thus
has a good analgesic potency but little potency in reducing
heart rate and bloodpressure. Therefore Fentanyl controls
hemodynamic stress response more efficiently than
Nalbuphine during laryngoscopyand intubation.

SUMMARY AND CONCLUSIONS

1) The demographic data like age and sex of the patients
were comparable in all the groups.

2) The hemodynamic stress response to laryngoscopy and
endotracheal intubation in the form of increased heart
rate,systolic blood pressure,diastolic blood pressure and
mean blood pressure were less with Fentanyl as
compared to Nalbuphine and Normal Saline.

3) Fentanyl is more efficacious in controlling the rise the
heart rate and blood pressure following laryngoscopy
and intubation.

4) There was no various variation in oxygen saturation in any
of the groups.

5) No side effects were observed in any of the groups.

Fentanyl is more effective than Nalbuphine in attenuating
hemodynamic stress response during laryngoscopy and
endotracheal intubation in patients posted for general
anaesthesia.
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