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Comparison of Dexmedetomidine with Pentazocine and Promethazine
in Tympanoplasty Surgeries under Monitored Anaesthesia Care: A
Prospective, Randomized, Double Blind Study
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Background: Monitored Anaesthesia Care is a planned and seitsghnique for tympanoplasty surgeries.The presemty has been
conducted to compare the effectiveness of dexmedetoe with combination of pentazocine and proraethe under local anaesthesia with
primary end point being the haemodynamic stabbiggation score and patient and surgeon satisfiacliobjects and Methods: A
prospective randomized double blind study was cotedliin 60 ASA grade I-ll patients in age groups 1&-60 years undergoing
tympanoplasty surgeries. Patients were divided igr@ups of 30 patients each. Group D received deetoenidine loading 1pg/kg
intravenously followed by 0.2ug/kg/hr infusion weas Group PP received pentazocine and prometh@a&imag/kg intavenously followed by
normal saline infusion at 0.2pg/kg/hr .Patientsevassessed for Ramsay sedation score,intraopehateraodynamic parameters, surgical
bleeding score,patient and surgeon satisfactioresc&AS score, need for rescue analgesics andeffielets if any Results: There was no
difference in demographic data in both groups. Remsedation score, surgeon and patient satisfastiores were significantly higher in
Group D than Group PP (p<0.001). Intraoperativeedileg scale and Haemodynamic parameters like hasystolic ,diastolic and mean
arterial pressure were significantly lower in GuoD than Group PP (p<0.001).Lesser number of patisquiring rescue sedatives and
analgesics in Group D as compared to Group PP(p&R.There was no significant difference in side@s in both group£onclusion: We
concluded that Dexmedetomidine provides adequalatisa with better haemodynamic stability,good @algfield vision, surgeon and
patient comfort without any adverse effects in tampplasty patients under local anaesthesia.
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for drowsiness and respiratory depresslbithe addition of
Introduction Promethazine has been reported to cause oversedeitio
respiratory depressidti.
Dexmedetomidine, a comparatively newer drug which
centrally acts asi, receptor agonist with analgesic and
conscious sedative effect without major respiratory
depression, has been reported significantly effectioth
during and after surgefy*® In addition, it has a
sympatholytic effect that can attenuate the stresgonse to
surgery and maintains desired controlled hypoterisid®
The present study compares dexmedetomidine with a
combination of pentazocine-promethazine in patients
undergoing tympanoplasty under local anaesthesitn wi
primary end point being the patient and surgeoisfsation,
sedation score and hemodynamic stability. The nefed
intraoperative rescue analgesics to maintain a exatipe
state of the patient was the secondary end point.

Tympanoplasty involves reconstruction of perforated
tympanic membrane with or without ossiculopld8tyt is
usually done under local anaesthesia with sedatioder
monitored anaesthesia care (MAC) or general anesistfl
According to the American Society of Anaesthesidty
(ASA), a monitored anaesthesia care is a plannedegure
during which the patient undergoes local anaesthtegiether
with sedation and analgesia. Actually MAC is thretfchoice

in 10-30% of all the surgical procedures. The three
fundamental elements and purpose of a conscioustised
during a MAC are: a safe sedation, the controhef patient
anxiety and the pain control. The patients undemgoi
conscious sedation are able to answer to order®pipgtely
and to protect airways.

Commonly used medications for MAC are benzodiazgin
cPentazocine, Promethazine, propofol. Midazolamh wit Subjects and Methods

quick onset, but its relatively long half-life cacause

prolonged sedation after repeated administration. After obtaining approval from the Institutional hital
Combining midazolam with Pentazocine increasesrisie Committee and written informed consent,sixty pateof
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American Society of Anaesthesiologists (ASA) phgkic
status | to Il of both gender, aged 18-60 yearseduled for
tympanoplasty surgeries under local
enrolled for this prospective, randomised, douliledostudy
over a period of one year. Patients having any iaard
disease,2nd and 3rd degree heart block, chronitusiise
lung disease, renal and hepatic insufficiency, eride,
metabolic or central nervous system disorders, maegand
lactating females, sensitivity to local anaesthetiitigs,
allergy to study drugs2 agonist or antagonist therapy taken
earlier, history of use of any opioid or sedativedisations

in the week prior to surgery and refuse to givesemh were
excluded from the study. All the patients were eixed a

VAS scores were recorded at 1,5,10,15,30,45,6007R29,
150 minutes. If RSS<3, IV midazolam 0.01mg/kg was

anaesthesiae wer administered as a common rescue sedative in bath th

groups. Total number of rescue doses of midazoleas w
recorded. Intraoperative pain intensity was evadaising
VAS. Inadequate analgesia was treated with infitira of
2% lignocaine with adrenaline(2-3ml)at the surgisieé and
noted. If the pain was still persistent and VASh8&t rescue
IV fentanyl in the dose of 1ug/kg was given. Tatamber of
rescue doses of fentanyl during surgery was redordibe
protocol specified up to a maximum of three resdoses
each of midazolam and fentanyl. At any time, ihidally
indicated or if protocal-specified amounts of resarugs

day before surgery and were thoroughly investigated were reached, the sedation technique was convésteady

according to the institutional protocol. They weminselled
about sedation, comfort, local anaesthesia as a®lthe
operative procedure. The visual analogue scale MA&s
explained to the patient during the preoperativéople

Patients were randomized according to computer rgezte
random number table into two equal groups, Group D
(Dexmedetomidine) and Group PP  (Pentazocine-
Promethazine) of thirty patients each. The anaesilogist
conducting the case, the patients and the
anaesthesiologist in the post anaesthesia care(RAICU)
were all blinded to group assignment. Data wasrosab by
a blinded observer and the drugs were prepared rby a
anaesthesiologist who did not participate in patien
management or data collection. The study drug isolsit
were in similar volume of 10ml loading dose andnthe
maintenance in 50 cc syringe using infusion pump.

On arrival in the operation threatre after confimadequate

nil per oral status, patients heart rate, bloodguree, oxygen
saturation, respiratory rate were recorded. Intnaus access
was secured with 20 G cannula and Ringer's lastateion

2 ml/lkg was started. Oxygen was administered vigalna
cannula at 2 L/min. All patients were received Inj.
Glycopyrrolate 0.2 mg i.v and Inj. Ondasetron 4 ing as

sedative or anaesthetic technique and the study dras
discontinued. The maintenance infusions were distoed

at the time of closure which was approximately 15 m
before end of surgery.

Adverse events like bradycardia (Heart rate <45 )opm
hypotension (drop in systolic blood pressure >20% o
baseline or MAP <60 mm of Hg), hypertension (arréase

in systolic blood pressure or MAP >20% of baseline)

the respiratory depression (decrease in respiratogy<ad / min

or SpO2 to less than 90% was defined as hypoxizaysea,
vomiting, dry mouth or any other event during othini two
hours of the procedure was noted. Bradycardia tvezged
with intravenous atropine 0.01mg/kg, hypotensiothviiuid
replacement and if needed, intravenous ephedrine
hydrochloride 5 mg in incremental doses was adit@resl.

In case of respiratory depression patient was walzand
was asked to take deep breaths. Desaturation watedr by
increasing O2 flow up to 6 liters and if neededng$ag and
mask ventilation with 10 liters.

Various Scores Used in the Study

Ramsay Sedation Score

premedication. Group D received Inj. Dexmedetor@din

1 Anxious,agitated or restless

loading dose of 1pg/kg over 10 min followed by a

Cooperative,oriented and tranquil

continuous infusion of 0.2 pg/kg/hr using an imbaspump.

Group PP received Inj. Pentazocine 0.5mg/kg and Inj

2

3 Asleep,responds to command

4 Asleep but has a brisk response to light glaba#i@ or loud
auditory stimulu

Promethazine 0.5 mg/kg i.v over 10 min followed by
contionuous infusion of normal saline at 0.2 ugikg

During this period the patients were assessed etgoy

5 Asleep has a sluggish response to a light dibtp or loud
auditory stimulus.
6 Asleep without response

minutes using Ramsay Sedation Score(RSS). Thettangke
point was a patient having RSS>3.If the target goidt was

Boezaart's Intraoperative Bleeding Scale

reached before completing the loading infusion,nthiee

infusion was stopped and noted. After the loadimggd
infusion if any patient in either of the groups hiedser

sedation (RSS<3) then bolus IV midazolam 0.01 mg/kg
administered which was repeated if necessary fiERvas

3.The maintenance infusion in both groups was conced:

0 No bleeding

1 Slight bleeding;no suctioning of blood required.

2 Slight bleeding;occasional suctioning requiredgial field not
threatened.

3 Slight bleeding;frequent suctioning required.Blieg threatened
surgical field a few seconds after suction was nedo

4 Moderate bleeding ;frequent suctioning requirézkBing
threatened surgical field directly after suctiorswamoved.

immediately, once the loading infusions were stoppdter
completing the loading infusion of the drugs ancewhrRSS
of 3 was achieved, the blinded ENT surgeon adnerest
LA using 2% lignocaine with adrenaline (6-7ml)(2@,000)
in the postauricular area, in the incisura ternignahd the
four quadrants of the external auditory canal. 8wyrgvas
commenced after confirming adequate analgesia.r Affiie
patient's vitals - heart rate, respiratory rateamarterial
pressure, oxygen saturation and Ramsay Sedatione,Sco
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At the end of procedure, the field was assessedspect of
bleeding by the surgeon using the scale developgd
Boezaart. Patients and surgeons were asked tothaie
approval with quality of sedation and analgesiaaoseven
point Likert Scale. Then patients were shifted fAaCR and
were monitored for hemodynamic parameters, VAS escor
and adverse events, if any for 2 hours till transfesurgical
ward. Requirement of postoperative analgesia waedno
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The first rescue dose of analgesic was given at ¥A%nd
was documented.

fentanyl with 10 patients requiring one dose amddlpatient
requiring two doses. In contrast only three patientGroup
D required rescue analgesic( two patients requioimg dose

Likert Scale and one patient requiring two doses of fentanyQ0(p1).
1 Extremely dissatisfied [Table3] Immediately upon arrival into the recovepom,
2 Dissatisfiec all the patients in both the groups were able te@yob
2 iomewhatd'ssat'sm commands. At the end of 30 min patients in bothgtmips
ndecided . . .
5 Somewnhat safisfied had reached RSS of 2.Time until need for postoperat
6 Satisfied rescue analgesic was comparable in both the
7 Extremely satisfied groups(p>0.05).[Table 3]
Visual Analogue Score (0-10 cm) Table 1: Demographic Profile in both the groups.
0 No Pair Parameter Group D Group PP pvalue
2 (n=30) (n=30)
4 Mean+SD Mean+SD
6 Age (years) 27.60+9.70 30.72+11.89
8 Sex
10 Worst Pail Male 10(30%) 9 (26.7%)
Female 20 (70%) 21 (73.3%)
Statistical Analysis ASA . . >0.05
Before the study was carried out,a power analygigcated :I i?l(g%g%’) :2,)(71(8%%")
that 23 patients per group would be required tedet 10% Weight (kgs) 61.2345 01 62.53+5.69
difference in haemodynamics parameters. @herror was Duration of | 121.03+24.69 123.91+22.96
set at 0.05 anfl error at 0.9. Thus sample size of n=30 per|_Surgery(in min

group was considered for our study. All qualitatilaa were
analyzed using Chi Square test and quantitativa daing
Student’s t-test. All statistical analysis was madmg SPSS

Values are expressed as mean + Standard Deviation

Table 2: Boezaart Intraoperative bleeding Score, Re&nt and
Surgeon Satisfaction Score and VAS Score

version 10.0 for windows (Statistical Package farcial
Science). All data was presented as Mean + SD ¢&tdn

Deviation). P >0.05 was regarded as non signifidarnt0.05
was regarded as statistically significant and POXOwas

taken as highly significant.

Scores Group D Group PP

N=30 N=30 p value
Boezaart Intraoperative 1-2(1) 2-3(2.4) <0.001
bleeding Score
Patient’s Satisfaction Score 6-7(5.5) 4-5(4.6) 0.0
Surgeon Satisfaction Score) 6-7(5.5) 3-4(3.6) <0.001
VAS Score 3-5(3.5) 6-7(6.8) <0.001

Results

There was no statistically significant differenaetvibeen the

Table 3: Rescue sedatives and analgesics and Time t
postoperative rescue analgesics

two _groups With. respect to age, sex distriputiéﬁiA Group D (n=30) | Group PP(N=30)| P
physical status, weight and duration of surgenyet{p>0.05) value
[Table 1]. Rescue Midazolam

Mean pulse rate and Mean arterial pressure andere w | Yés/No

significantly lower in Group D as compared to GroBp 2\‘1%% top-ups i;(ZJ?o 2;02/8 017
during loading dose as well as maintainance and therescie LAl 822 12/18 <001
difference was statistically highly significant. <p001) infiltration

[Figure 1,2] Mean respiratory rate and mean oxygen Rescue Fentanyl

saturation were comparable in both the groups. Lgygfm o 215/70 igg% <0.01
Intraoperative mean Ramsay Sedation Score in Ghwas 11213) p-up

3.33 £ 0.55 while in Group PP was 2.60 + 0.50 dnéial Time until need for| 157.33(86.74) 145.0(109.79) >0.05
10 min which showed more sedation in Group D thaou@ postoperative

PP. The difference was statistically highly sigrafit. rescue

(p<0.001) [Figure 3] Intraoperative bleeding scanel VAS ggﬂgei?rg(sgz)as number (proportion)

score were significantly lower in Group D than Qou

PP.(p<0.001) While Patient’'s satisfaction score and . .

surgeon’s satisfaction score were significantighbr in Table 4: Intra-operative Side Effects

Group D than Group PP.(P<0.001) [Table 2] Duringyety, Complications NGrO(/)“p b ﬁrf;”p PP | pvalue
only one patient in Group D required recue sedatidt Nausea 2((%)_7) (3(;)0)

midazolam when RSS<3 in contrast to four patiemtSrioup Vomiting 0(0) 0(0)

PP, though the difference was not significant(pZp.No Bradycardia 1(3.3) 0(0)

patient in either group had RSS>3 at any point rduri | Hypotention _ 0(0) 0(0) >0.05
surgery. Eight patients in Group D required restaeal S;ggf:eggzsiga“o” Oo(é())) Oo(é()))

infiltration in contrast to 12 in Group PP(p<0.0l).Group Shivering 0(0) 2(6.7)

PP, significantly more number of patients requiredcue
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In Group, 1(3.3%) patient developed bradycardiacWhias
treated with inj. Atropine 0.6 mg intravenously,g.7%)
patients developed nausea. Where as in Group RBY%3(
patients developed nausea and 2 (6.7%) patienelaged
shivering. However no major adverse events werervbd
in both the groups. (p>0.05)[Table 4] No patierdsl hto be
converted to an alternative sedative or anaesthei@apy in
either of the groups.

Mean Pulse Rate
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Figure 1: Mean Pulse Rate in Both Groups
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‘Figure 2: Mean Arterial Pressure in Both Groups

Mean Ramsay Sedation Score
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Figure 3: Mean Ramsay Sedation Score in Both Groups

Discussion

These are various advantages of during operatiderdncal
anaesthesia with MAC6-9 especially in day care etieg.
Middle ear surgeries pose a difficult set of chadles for the
patient, surgeons and anaesthesiologists.
stimulation and movements of an anxious patientseau

increased bleeding and disturb the fine microscoptare of
the surgery which may even lead to graft failure.other
hand, a tranquil, peaceful patient with a bloodléistd
hastens the procedure with great surgeons’ sdiafac
Dexmedetomidine, a selectivg adrenoceptor agonist, was
approved by the Food and Drug Administrationin 1969
use in humans as a short term medication (<24 hdars
analgesia and sedation in the intensive care W@W) The
presynaptic acivation of the, adrenoceptor inhibits the
release of Norepinephrine, terminating the propagabf
pain signals. Postsynaptic activation if adrenoceptors in
the cental nervous system inhibits sympatheticvidgtand
thus can decrease blood pressure and heart rabebiad,
these effects can produce analgesia, sedationradidlysis.
Pentazocine is a synthetically prepared prototypicied
agonist-antagonistopioid analgesic of two enangiemHigh
dose may cause high blood pressure or high hegat ra
Promethazine is a neuroleptic medication and gesteration
antihistamine of phenothiazine family. The drug Ba®ng
sedative, weak antipsychotic effects, antiemeticd an
anticholinergic properties. We chose a loading dokel
png/kg of Dexmedetomidine based on previous liteeatind
studies®™ In view of its short distribution half life of 5-6
minutes dexmedetomidine necessitates that it bengas a
maintainance infusion.We selected a maintenance cio8.2
pna/kg/hr, because the surgery was essentially doweer
local anesthesia. Increasing the infusion rate of
dexmedetomidine to maintain desired levels of gdedat
would also confor additional analgesia and probabkuce
the number of rescue fentanyl top-ups in Group ® avoid
this we used a fixed maintenance dose. Additioedbtves
and analgesics if required were provided using motian
and fentanyl so that the rescue drugs were commdyoth

the groups. Also, drugs in both the study groupsewe
targeted to a predefined end point (RSS of 3).

In our study, we have observed that Dexmedetomidine
showed better haemodynamic stability in form dfitcolled
hypotention with excellent surgical field, no respory
depression and no tachycardia even after locdtratfon as

it is a, receptor agonist. While Promethazine causes deeper
level of sedation and some respiratory depressiod a
Pentazocine administration associated with exatggra
increase in heart rate after local infiltration widrenaline.
We compared Dexmedetomidine with Pentazocine-
Promethazine because this combination has been used
commonly over years for patients undergoing surgerger
MAC.

In our study, Intraoperative Ramsay Sedation Sdeatient
comfort and surgeon satisfaction scores were higher
Group D than Group PP which is due to sympathetic
blockade and effects on locus coerulus. Throughkypaptic
activation of theo, adrenoceptors, it inhibits the release of
norepinephrine and subsequently decreases symigaibret.
The results were in accordance with results oleseby
Parikh DA et aft” Verma R et al* Intraoperative Bleeding
Scale and VAS Scores were lower in Group D thanu@ro
PP. The reason is that dexmedetomidine attenudtes t
neuroendocrine and haemodynamic responses to hesiest
and surgery, leading to good sedation and anal§&sth

Symjathet Lesser number of patients demanded rescue anagesic

Dexmedetomidine group as compared to the pentazocin
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promethazine group. Analgesic propertyogfagonists like
dexmedetomidine with its opiate sparing propertias been
documented**® These findings lead to the conclusion that
the major sedative and antinociceptive effects of
dexmedetomidine are attributable to its stimuladrihe o,
adrenoceptors in the locus coerufids.

Intraoperative side effects in both the groups weoé so
significant. In Group D, 2 patients had nausea @mlgt one

«

patient developed bradycardia which was treatedh wit 10.

injection Atropine 0.6 mg intravenously. An increai
vagal activity may be involved in the haemodynaefiects
of dexmedetomidin€**¥ In Group PP, 3 patients had

nausea and 2 patients had shivering. 11.
12.

Conclusion

We concluded that Dexmedetomidine provides adequatel
sedation, good analgesia and haemodynamic stakility
better surgical field, surgeon satisfaction andepatcomfort
without any significant side effects for patientsdargoing
tympanoplasty under Monitored Anaesthesia Care enatp
to Pentazocine-Promethazine combination.

15.
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