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Perfusion Index to Assess Hemodynamic Changes and Analgesia
with Premedication of Fentanyl versus Nalbuphine during General
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Background: The hemodynamic changes are part of stress respafissirway manipulation and surgical pain, whick ananifested as
tachyarrhythmia and hypertension, and should beliaraged. This study compared the hemodynamic cesingnd analgesia with
premedication of fentanyl versus nalbuphine dugegeral anesthesia, using perfusion index technigumn-invasive parameteSubjects
and Methods: After approval, 60 patients of ASA physical statud Il aged between 26 to 56 years of either gemgere randomized in
two groups of 30 patients each to receive eith#auenous fentanyl 2ug/kg (Group F) or nalbuphiriz g/kg (Group N), 5 min before
induction with propofol. Direct laryngoscopy andubation was facilitated with vecuronium bromidel(éng/kg). Hemodynamic changes and
intraoperative analgesia were recorded at spetifie intervals, as primary objectives. Any sideeef§ or complications were noted as
secondary outcom&esults: After airway manipulation, the increase in heatérand systolic blood pressure with decreased gieriundex
occurred immediately in patients of both groupsalthipersisted up to 6 to 10 min, thereafter trengls returned back to baseline value with
statistically significant difference between bottogps. At the time of surgical incision, nalbuphisieowed better analgesic effect than
fentanyl as assessed by perfusion index. No sagmifi correction between perfusion index and hest¢ was observed but there was
statistically significant negative correlation beem perfusion index and systolic blood pressGunclusion: Intravenous fentanyl was more
effective for ameliorating the stress responseimiegy manipulation while nalbuphine was better iftraoperative analgesia as assessed by
perfusion index.
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during anesthesia to predict the hemodynamic respao

Introduction anesthetic drugs, techniques and intraoperativa pling
_ _ _ _ with routine monitoring® The value range of perfusion
During general anesthesia, airway management angicali index is from 0.02% to 20%. Low perfusion index )(PI

stimulus do affect the autonomic nervous system andsuggested peripheral vasoconstriction and painlewtigh
increases  the  circulating  plasma  catecholamine perfusion index suggested peripheral vasodilatidaken
concentrations, hence predisposing the myocardiam t Taper et al evaluated the perfusion index technifpre
ischemic changes that may be life threatening imenable assessment of pain and concluded that perfusi@xioan be
patients” The magnitude of hemodynamic changes can be used for assessment of perioperative pain respdase
ameliorated by opioid analgesics, alpha 2- adremmtrs analgesic#!

agonist, beta blockers, vasodilators and calciuranohl Opioid analgesics activate opioid receptors located
blockers but with their integral shortcomings. primary afferent neurons, resulting in the actiatdf pain
Perfusion index represents a non-invasive methaddasure modulating systems. Their activation may eitherediy
the peripheral perfusion, which is the ratio of fesatile decrease neurotransmission or inhibit the releage o
blood flow to the non-pulsatile or static bloodperipheral excitatory neurotransmitters. Morphine, fentanyd ather pi-
tissue”’  Perfusion is known to be affected by opioids come under Narcotic Act, hence their awdity is a
vasoconstriction and vasodilation, hence may bect#tl by ~ major concern in many hospitals of India, whilebngghine
temperature, stroke volume, tone of sympathetiovowes is easily available and devoid of side effects afusea,
system, pain, surgical stimulus and anestheticta§éh pruritus and respiratory depression.

Perfusion index can be used as valuable objectivanpeters  This observational prospective study was aimedotopzare
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the hemodynamic changes and analgesia with preateatic
of Fentanyl or Nalbuphine during general anesthekia
using perfusion index technique.

Subjects and Methods

After approval from Institution Ethical Committeench
written informed consent, this observational pratipe
study was performed on 60 patients of American Sgaf
Anaesthesiologist physical status | and Il of bg#nders,
aged between 28 to 58 years with Body Mass Indéxdsn

20-25 kg.Md and scheduled for elective surgeries under

general anesthesia.

After pre-anesthetic evaluation, patients with @ptted
difficult intubation, known history of cardiopulmary
disease, uncontrolled hypertension, diabetes, tepatenal
disease, obesity, peripheral vascular disease kimgteany
pain relieving drugs, were excluded from the study.

All patients were admitted prior to day of surgand were
given Tab Alprazolam 0.5 mg and Tab Ranitidine 1&g,
the night before surgery and their nil per oratustdor 6 h
was upheld on the day of surgery.

The total 60 patients were randomized into two eqQi&0
patients each, according to computer generatedonand
number table and allocation of concealment was redsu
with sealed opaque envelop. Patients of Group e \gemren
fentanyl in dose of 2ug/kg, and patients of Groupvére
given nalbuphine in dose of 0.2mg/kg. Both studygdr
were diluted in 10 mL isotonic saline and administe
intravenously, 5 min before induction.

To avoid bias, study drug was prepared by a retidéi
was blinded to study protocol and intraoperativeapeeters
were recorded by another resident. Both residentse w
unaware of group allocation, to make the study ¢embbnd.
On arrival to operation theatre, baseline vitalapaeters of
heart rate, non- invasive blood pressure, electdbmgram
and peripheral oxygen saturation were
perfusion index was monitored by using Masimo Raldic
SET monitor and probe was attached to the middlgefi tip
of the hand, contralateral to the site of BP maiitp!”! The
probe was wrapped with towel to minimize heat lassl
effect of ambient light. An intravenous line waswwed and
lactate Ringer solution was infused at rate of @6kg/hr.

The ambient temperature of OT was maintained beiwee

25°C-26°C.

The patients were premedicated with glycopyrroagemg,
midazolam 0.02mg/kg followed by study drugs. Theyre
given either fentanyl 2ug/kg or nalbuphine 0.2 mygtk,

initiated.e Th

airway management, then at every 5 min intervhetid of
surgery and post extubation. If intraoperative higresion
(SBP>20% of baseline), tachycardia (heart rate bt
and fall in perfusion index occurred, it was marhds/
increasing the dial concentration of isoflurane and
additionally with intravenous paracetamol (1Gm), if
required. Hemodynamic changes occurring duringstiey
period were not treated unless sustained overeadiml were
compromising the safety of patients. Records ohesach
patients was kept.

At the end of surgery, isoflurane was discontinust
residual neuromuscular
appropriate doses of neostigmine (0.05mg/kg) and
glycopyrrolate (0.01 mg/kg). Extubation was perfedn
when respiration became adequate in tidal volumd an
patient could obey simple commands.

Patients were transferred to post anaesthesia toanonitor
the vital parameters. Any hemodynamic changesjregspy
depression, pruritus, nausea and vomiting werednated
treated accordingly.

Sample Size and Statistical Analysis

After consulting a statistician, sample size wakudated.
Approximately 25 patients in each group were resplim
order to ensure power of 80% and alpha error ob Ovidh
confidence limit of 95% for detecting clinically reeingful
reduction by 20% in hemodynamic parameters. Assgrain
5% dropout rate, total 60 patients were incorparatethe
study for better validation of results.

After completion of the study, the data collectedd a
expressed as mean and standard deviation, comgjdire
later as best predictor. The results were stadityi@analyzed

by using Stat Graphic Centurion, version 16 (Staintp
technologies INC, Warrenton, Virginia). The demgia
variable were compared using unpaired ‘t' test &Cfu
square test. Mean of hemodynamic changes at diff¢irae

intervals between groups, were compared by one way

analysis of variance (ANOVA) and unpaired ‘t' test.
Correlation between perfusion index and heartaatevell as
systolic blood pressure was calculated using Pearso
correlation coefficient. A p value of less than ®.Wvas
considered to indicate statistical significance.

Results

This study compared the clinical efficacy of fentawith

nalbuphine for hemodynamic changes and analgesi0 of
adult patients of both gender who were screened for
potentiation of inclusion criteria of the study. éfb was no

blockade was antagonized by

intravenously, 5 min before induction, according to protocol deviation and data of all patients weistically
randomization schedule in double bind manner. After _?_Eah:jzed. hi file of iaht. heiaht d
preoxygenation, anesthesia was induced with prépofo AS?A err]no_gralp |tctpr0|$ 0 t«_’:\ge;, weignt, heig ’glmnal n
2mg/kg, followed by vecuronium bromide 0.1 mg/kg to both E ysical status of patients was comparable
facilitate direct laryngoscopy and intubation witfoper size oth the groups.

cuffed endotracheal tube. Anesthesia was maintaiitl Heart rate in patients .Of poth groups were compa.raibbase
isoflurane (dial concentration of 1%), nitrous GXi@60%) line and after premedication. Thereafter, the ckarig mean

and oxygen (40%). Patients were mechanically vetetl to Eeartl_ rate Islhpweq Statifti(:.ﬁllilo r?ighly Osignificahbr;:l
keep the normocapnia (EtCO2 between 35 to 40 mm Hg) aseline at all-time intervals i th min. Onneparing the

. . two groups, it was observed that increase in hesdd in
The hemodynamic parameters of heart rate, systbloax . .
pressure, ECG, perfusion index and peripheral axyge patients of Group F was +15.22 % and for patiehiSroup

saturation, were recorded at baseline, after inolucand N was +19.76%, from the base values, immediatelgr af
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airway manipulation. Thereafter, changes in heate r
showed decreasing trend towards normal. [Table 2]

On comparing the systolic blood pressure between th

groups, there was increase in SBP immediately afteray

manipulation in all patients with statistically sificant

difference between the groups. The maximum ineréas
SBP for patients of Group F was +11.09 % and fdiepts

of Group N was + 18.78% from the base line. Thémages
were persisted up to 6 to 10 min, thereafter tis¢odig blood

pressure returned back to normal values with coaipar
difference between the groups. [Table 3]

The diastolic blood pressure and mean arterialbjmessure
were also compared between the groups at difféiere

intervals, which showed a significant rise immeeltafter

airway manipulation in patients of both groups. rEadter,

these values started decreasing steadily in patadrioth the
groups. [Table 4 & 5]

Post extubation, there was increase in mean hatetand

Table 3: Comparison of mean Systolic Blood Pressure

Time Intervals Group N Group F P Value
Baseline 127.8+4.36 125.5+3.15 0.677
After study drug 122.69+4.36 121.46+3.13 0.214
After Inductior 116.23+3.3 109.68+4.8 <0.001**
Immediate post 148.43+4.38 136.43+3.96 <0.001**
Laryngoscopy and

Intubatior

1 min 148.68+3.36 137.1145.43 <0.001**
2 min 139.32+4.63 135.69+4.54 <0.001**
3 min 136.7+3.68 132.6+3.98 0.270

5 min 132.23+3.20 125.06+2.75 0.032*
10 min 128.34+4.28 118.43+3.71 0.04*
15min 119.1+4.8 117.1044.1 0.3¢

30 mir 116.1+4.8 115.70+ 8.1 0.3¢

60 min 129.1+4.87 115.10£3.41 0.38
Post extubation 134.3+4.87 127.10+4.12 0.38

Data are presented in Mean = SD or absolute nhumbersalue <0.05 is statistically
significant, **P value <0.001 is statistically higtsignificant,

Table 4: Comparison of mean Diastolic Blood Presser

systolic blood pressure in patients of both growpgh Time Intervals Group N Group F P Value
statistically significant difference between theups. E\]‘atZ?irt]:J — 8;-2551—'31‘2 5 83{-;52;?:; — 0-57<0 ool
T_he perfu§|on ”?dex was compar_ed b_etween the gratips After Indu)étiong 76.12+13.36 74.97+10.51 <0.001*
different time intervals. Perfusion index values reve |~ mediate post 9145414 .27 89.84+12.10 <0.001F
decresed from baseline immediately after airway| intubation
manipulation till 10 min with statistically signdant 1 min 89.97+14.19 88.33+14.98 <0.001}
difference between the groups. Thereafter, PI eslart gm:g gi-iéﬂg-gg g?lgiﬂfgz g-gg
increasing steadily at each time interval durirtgaoperative =i 8718514 62 =9 0151069 010
period. o 10 min 80.76+15.02 78.97+11.64 0.81
Correlation between perfusion index and heart nrates 15 min 78711511 77.80+11.32 0.77
statistically insignificant in patients of both gms at the 30 min 78.12+17.34 77.489.13 0.68
base line, after premedication and induction anst poway 60 min 811241913 79.80+11.37 0.77
stimulation. There was no significant correctiontwizen Post Extubation _ 89.799.81 84.4218.44 0.57
Data are presented in Mean = SD or absolute numbersalue <0.05 is statistically

perfusion index and heart rate. Correlation betwmafusion
index and mean systolic blood pressure was statibti
significant in patients of both groups and showedative
correlation, means that as systolic  blood pressmuas
increasing, the perfusion index started decreasing.

Table 1: Demographic data of the study population

significant. P Value <0.001 is statistically higlsignificant

Table 5: Comparison of average Mean Arterial Pressie

Demographic Group N Group F P value
parameters

Age ( years) 48.5149.2 47.4447.6 0.06
Weight (kg) 59.17+ 5.5 60.43+ 9.3 0.525
Height (cm) 154.97+ 3.8 155.83+ 4.5 0.48
Gender (M/F) 18/11 19/11 0.78
ASA (I/11) 21/9 22/8 0.75

Data are presented in Mean + SD or absolute numPBerglue > 0.05 is statistically

insignificant

Time intervals Group N Group F P Value
Baselint 98.95+10. 94.6+10.7 0.3z

After study drug 94.79413.11 90.45+10.69 0.001**
After Induction 87.69+14.66 79.95+11.92 0.001**
Immediate post 106.69+15.06 102.37+14.32  0.04*
Intubation

1 min 105.86+16.06 100.24+14.03 0.07

2 min 104.61+15.11 96.98+14.26 0.03*

3 min 101.79+13.41 92.87+12.62 0.13

5 min 98.44+15.57 92.44+11.65 0.35

10 min 92.74+16.69 90.1+12.51 0.26

15 min 93.14+15.11 89.24+11.89 0.08
30 min 93.14+15.11 86.24+11.89 0.07
60 min 94.14+15.11 89.24+11.89 0.18
Post Extubation 103.98+10.4 97.6+10.74 0.06

Table 2: Comparison of mean Heart Rate

Data are presented in Mean = SD or absolute nhumbersalue <0.05 is statistically

Time Intervals Group N Group F P value significant

Baselint 86.82+4.4. 86.69+3.7 0.90:

After study drug 87.69+4.73 87.09+5.10 0.638 Table 6: Changes in Perfusion Index

After In_duction ‘ 83.26+3.87 78.6316.23 0.001* Time Interval Group N Group F P values
Immediate post Intubation 106.11+3.16 96.60+3.242 00D** Baseline 3.0+ 1.0 290+13 0.685
1 min 102.63+2.68 89.60+2.86 0.001*4 After study drug 3.7+1.2 3.7+1.2 1.000
2 min 99.91+3.4. 87.47+33 | 0.001* After induction 3.9:0.7 3.9:1.8 0.673
3 min 98.9143.5 87.17+2.91 | 0.001 Immediately post | 1.8%0.6 2.3%13 0.034*
5 min 93.97+3.52 85.66+0.61 0.001** intubation

10 min 91.34+4.57 87.17+3.22 0.256 1min 22+1.6 3.1+1.9 0.001
15 min 86.11+3.78 82.12+5.32 0.38 2 min 3.0+1.7 4.342.0 0.018*
30 min 84.11+6.37 82.81+2.34 0.43 3min 3.0£1.0 4.0:2.0 0.006*
60 mir 84.61+4.7: 83.12+3.! 0.6¢ 5 min 5.0+1.0 5.0+1.0 1.000
Post extubatiol 101.09+ 2.3 92.17+2.9 0.007* 10 min 54+1.1 6.0+1.3 0.005*
Data are presented in Mean = SD or absolute nuntBewglue <0.05 is statistically 15 min 5.9+1.6 6.0t1.5 0.874

significant; **P value <0.001 is statistically higtsignificant
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Discussion

The major stimuli to intraoperative hemodynamic raes
are due to forces exerted by laryngoscope bladén@tase
of tongue during airway manipulation, leading tcume of
circulating catecholamine concentrations. Theseerkated

hemodynamic response can cause unexpected adfferds e

of cardiac dysrhythmias, amplified blood pressuleft
ventricular failure or even pulmonary edema whitiowsd
be ameliorated for better outcome of patients.

Several pharmacological methods are used to aratdidine

magnitude of these hemodynamic responses of airway
manipulation and surgical pain. Opioid analgesicsl a
inhalation agents can also attenuate the hemodgnami
anaestheaisy M
studies have shown that fentanyl and nalbuphineewer
effective for attenuating the hemodynamic presesponses

pressor responses by deepening the

of airway manipulation and surgical péfh.
Ko SH et al designed their study to scrutinize tptimal

time to administer fentanyl to supress the hemoalyoa

responses to laryngoscopy and intubation and cdadlahat

the optimal time is 5 min before intubatiBhChawda PM et

al studied the effect of nalbuphine on hemodynapnéssor
responses to tracheal
nalbuphine in doses of 0.2 mg/kg, should be givém 83 min
before laryngoscopy to prevent the stress respunsacheal

intubation™ Hence in the present study, nalbuphine and

fentanyl were given 5 min before induction.

In present study, after administration of studygdumean
heart rate in patients of fentanyl group decreashbde it
increased in patients of nalbuphine group. The niesart
rate after intubation showed significant increase alll
patients with statistically significant differenc&@he heart
rate and systolic blood pressure gradually decteaséoth
the groups.

Khan and Hameedullah conducted a similar study an

observed a significant decrease in heart rate nsgpdan
fentanyl group after induction, tracheal intubati@mnd
incision. In their study, the heart rate in nalbumg group
remained significantly high 15 min post intubatiohile in
present study, the heart
intubation®™ Bhandari et adt? and Ahsan et & also
support the present study.

Priti M Chawda et al studied the efficacy of nalbune to
attenuate the increase of heart rate and bloodsymesin
response to intubation and observed significamst insheart
rate in control group (20.4%) after intubation ainih when
compared to nalbuphine (16.66%). The heart rateragan
arterial pressure gradually decreased after 3 toir§ thus
concluded that nalbuphine could attenuate the hgnaodic
pressor response to laryngoscopy and intub&fibrithe
observations of present study is in consistencé wieir
study.

Perfusion index is an assessment of the pulsatdagth at a
specific monitoring site. It is calculated by measfspulse
oximetry by expressing the pulsatile signal dursngerial
flow, as a percentage of non-pulsatile signal. istoh index
could assess the
anesthesia, consequently helps to manage the pemioge
pain when patient is unable to communicate
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intubation and concluded that

rate gradually settlecer a

discomfort™***! various studies are done to evaluate the role
of perfusion index as one of the markers of hemadyn
responses of laryngoscopy and surgical pain stisitfiu

In the present study, the perfusion index was tated with
heart rate and systolic blood pressure at differidmie
intervals in patients of both groups. The studyvet no
significant correlation with mean heart rate change
patients of both groups, which indicated that ahgnge in
heart rate did not affect the perfusion index. Thanges in
mean systolic pressure from baseline, did affexipdrfusion
index value with negative correlation, in patiemts both
groups.

H Hager et al measured perfusion index by a putsaeater

to indicate pain stimuli in anesthetized volunte@tsey were
induce with propofol (2mg/kg) and anesthesia was
maintained with varying concentration of Sevoflaihe
standard painful stimuli were provided by two 2%el@&ctric
needles inserted into the lower part of anterioightth
bilaterally and a 65-70 mill-ampere, 100 Hz tetagliectric
current was maintained for 10 sec. They observatihbart
rate and mean arterial blood pressure increaseer uting
influence of painful stimuli and the perfusion indghowed a
statistically significant decrease during painfiiinslli. They
concluded that the perfusion index is able to irdelently
indicate a pain stimulus in anesthetized volunteeith
different concentrations of Sevoflurah@.

Kowalezyk et al noted the perfusion index at défartime
intervals. They stated that perfusion index inceeas
significantly from the start to the end of surgery all
patients of study. They found significant corredatbetween
perfusion index and end tidal desflurane concentiatout
there was no correlation between propofol or renieil
concentration and perfusion index, thus concludedt t
Sevoflurane and Desflurane increases the perfusiex”!
Haidry et al compared hemodynamic response to ¢edch

dintubation with Macintosh and McCoy laryngoscopes a

concluded that McCoy laryngoscope is safer altérador
intubation. They also stated that perfusion indax eplace
the conventional parameters to assess hemodyndreis s
response during laryngoscopy and intubation sirickas

ft good negative correlation with mean arterial presstl

Choudhary et al compared the hemodynamic respaieses
tracheal intubation with Macintosh versus McCoy
laryngoscopes along with perfusion index and caeduthat

the McCoy laryngoscope elicits lesser hemodynamic
response to laryngoscopy and tracheal intubatitiey Talso
concluded that perfusion index can also serve as an
additional parameter to assess hemodynamic resp@ssi
showed negative correlation with mean arterial gurees"®

The present study is in consistence with theseystud

Conclusion

Perfusion index could serve as an additional addpendent
parameters to assess intraoperative hemodynamitgeba
during airway manipulation and surgical pain insthetized
patients. Perfusion index has a negative correlatidth

intraoperative pain during generalchanges in mean systolic blood pressure, but neelesion

with changes in heart rate. Intravenous premedicatiith

their fentanyl was more effective for ameliorating theess
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n

responses of airway stimulation, while nalbuphine
premedication was better for intraoperative anddgess
assessed by perfusion index.

However, larger sample can throw better light befiorcan

be recommended as a routine monitoring parametgritan
clinical applicability and importance.
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