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Abstract:

Background: During Middle Ear Surgeries (MES)
done under Local Anesthesia (LA), patients may feel
discomfort due to noise of suction, manipulation of
instruments, positioning of head-neck and sometimes
due to pain. A bloodless microscopic field is also
essential to facilitate surgical exposure in MES.
Various combinations of analgesicsand sedativeshave
been tried to alleviate apprehension of the patientsand
improve microscopic field which may result into
reduction in surgical time. In the present study, we
have compared Dexmedetomedine (Dex) with
Midazolam-Fentanyl (MF) and Pentazocine-
Promethazine (PP) combinations for their
sedoanalgesia, anxiolysis and other pharmacol ogical
effects when administered during MES, not lasting for
more than 60 min. Material and Methods: Ninety
American Society of American Society of
Anesthesiologists (ASA) group | /Il patients admitted
in either of the three hospitals during May 2014 to
January 2015 for MES under LA were randomly
divided into three groups by an independent observer.
Group D received intravenous bolus of Injection
Dexmedetomidine 1 pg/ kg over 10 min. Group MF
received Injection Midazolam 0.06 mg/ kg + Inj.
Fentanyl 1 pug/ kg and Group PP received Injection
Pentazocine 0.3 mg/kg + Injection Promethazine
0.5mg/kg given intravenously followed by LA before
taking incision for the surgery. Need of a rescue
sedoanalgesic dose of (Midazolam 0.01 mg/kg +
Fentanyl 0.5 pg/kg) during the surgery was noted. All
the patients received 500 ml of normal salineinfusion

till the end of the surgery. All surgeries were finished
within 60 min. Vital parameters and Ramsay Sedation
Score(RSS) of the patientswere noted from thetime of
administration of sedative till the end of the surgery.
Patient and surgeon satisfaction scores were recorded
immediately after the surgery. Drug combinations of
three groups were compared for their effectiveness,
adverse effects and satisfaction scores in given doses.
Children, mentally unstable patients, uncooperative
patients, patients requesting general anesthesia,
patientswith known sensitivity tolocal anesthetic drug
Lignocaine, and allergy to study drugs, pregnant and
lactating females were excluded from the study.
Results: RSS were satisfactory in Group D and Group
MF but not in Group PP. Percentage of patients
requiring rescue sedoanalgesic dose of (Midazolam
0.01 mg/kg + Fentanyl 0.5 pg/kg) was the highest
(20%) in Group PP. It was the least in Group D.
Intraoperative heart rate and mean arterial pressurein
Group D were significantly lower than the baseline
values and the corresponding valuesin Group MF and
Group PP. Incidence of postoperative nausea was
higher in Group PP. One patient in Group D had
significant bradycardia with hypotension while one
patient in Group MF got desaturated needing Oxygen
therapy. Statistically significant number of patients
from Group D had bloodless microscopic field
compared to Group MF and Group PP. Surgeon
satisfaction scores which showed statistically
significant correlation with type of microscopic field
were better in Group D. Patient satisfaction scores
were better in Group D than Group MF and Group PP.
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Conclusion: Out of the sedoanalgesics tested,
Dexmedetomidine was found to be the best drug for
MES patients performed under local anaesthesia. It
produced near bloodless microscopic surgica field
with better surgeon and patient satisfaction.

Keywor ds: Dexmedetomidine, Fentanyl, Midazolam,
MiddleEar Surgery, Pentazocine

I ntroduction:

Middle ear diseases affect patients of al ages.
Common middle ear pathological conditions
requiring surgery in adultsinclude tympanopl asty
(reconstructive surgery for the tympanic
membrane or eardrum), stapedectomy or
ossiculoplasty for otosclerosis, mastoidectomy
for removal of infected air cellswithinthe mastoid
bone, and removal of cholesteomal1].

Middle Ear Surgeries (MES) can be performed
under either local or general anesthesia. Many
advantages have been reported with the local
anesthetic techniques, such asless bleeding, cost-
effectiveness, early recovery, postoperative
analgesia, and of great importanceisthe ability to
test the hearing of the patient intraoperatively [2,
3]. Despite these advantages, most of MES are
still done under general anesthesia due to specid
concerns, some are related to patients anxiety
which isaugmented in some by their hearing loss,
[imiting their ability to cooperate. Other concerns
are related to surgeon comfortability with the
hypotensive general anesthetic techniques, and
the fear of sudden patient movement during
operation [1, 3]. The most common discomforts
reported by the patients during MES under local
anesthesia were anxiety caused by noise during
surgery, dizziness, discomfort due to positioning
of head and neck [2, 3].

Dexmedetomedine (Dex); isahighly selectivea-2
adrenoreceptor agonist, which possess both
sedative and analgesic actions[4]. By attenuating
sympathetic activity, it inhibits norepinephrine

release and produces predictabl e, dose-dependent
reduction in the arterial blood pressure and heart
rate [5,6]; these effects prove advantageous in
microsurgeries on middle ear in which even a
small amount of blood will obscure the surgeons
view. Review of literature suggests that Dex can
be used to provide sedation, analgesia and
bloodless field for MES under LA resulting into
high surgeon and patient satisfaction[7, 8].
Promethazine counteracts nausea and vomiting
caused by the opioid analgesic Pentazocine by
virtueof itsantihistaminic effects. Moreover it has
asedativeeffect[9].

It was designed this study to compare the efficacy
of Dex to atime-tested combination of Midazolam
- Fentanyl [7, 9, 10] and Pentazocine -
Promethazine [9], to provide sedation and
analgesiafor MES (primary outcome).

The study was aimed to compare three groups
under study for their efficacy to provide a near-
bloodless microscopic surgical field, hemo-
dynamic and respiratory effects, surgeon and
patient satisfaction, and adverse effects, if any
(secondary outcome).

Material and M ethods:

This prospective multicentric randomized double
blind study was undertaken after institutional
ethical committee approval. Ninety patients
admitted in any of thethree hospitalsin Group | or
Il as per classification of American Society of
Anaesthesiologist during May 2014 to January
2015 for MES under LA who satisfied the
inclusion criteria were randomly divided into
three groups by an independent observer by a
lottery method. All the patients were examined a
day before surgery. They were counseled with
regardsto sedation, local anesthesiaaswell asthe
operative procedure. Data was recorded by a
blinded observer and the drugs were prepared by
an anesthesiologist who did not participate in
patient management or data collection. Group D
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patients received injection Dexmedetomidine 1ug
kg®, Group MF received injection Midazolam
0.06 mg kg" plus injection Fentanyl 1ug kg* and
Group PP received injection Pentazocine 0.3mg
kg" plusinjection Promethazine 0.5 mg kg™ from
their respectiveloading syringes.

Children, mentally unstable patients, uncoop-
erative patients, patients requesting genera
anesthesia, patients with known sensitivity to
local anesthetic drug Lignocaine, allergy to study
drugs, pregnant and lactating females were
excluded fromthestudy.

On arrival to the operation theatre, baseline vita
parameters of the patient were recorded. All the
patients received injection Glycopyrrolate 0.2 mg
intravenously as a premedication. All the patients
received a bolus of sedoanalgesic drug in the

prefilled syringe administered by a blinded
anesthesiologist.

Fromtheonset of administration of adrug, level of
sedation of the patients was assessed using RSS
every tenminutes. If sedation scorefound was< 2,
anytime during the surgery, a rescue sedoan-
algesic dose of IV midazolam 0.01mg kg* +
Fentanyl 0.5ug/kg was administered. The need
and frequency of rescue sedoanalgesic dose was
recorded.

ENT surgeon administered LA using 2%
Lignocainewith adrenaline(1:2, 00,000). Surgery
was commenced after confirming adequate
analgesia. Intraoperatively Heart Rate (HR),
Mean Arterial Blood Pressure (MABP), respira-
tory rate and SPO, were recorded every 5 min
during thesurgery.

Table 1: Demographic Characteristics, Types of Surgeriesand Hospital Wise Distribution
of the Patients

Patient Characteristics Group D (n=30) Group MF (n=30) Group PP (n=30)
Age (year) 37 +/-17 38+/-12 33+/-11
Weight (kg) 55+/-4 58+/-7 54+/-5
Sex
Male (n) 18 17 14
Female (n) 12 13 16
Type of surgery
M astoidectomy 6 6 3
Tympanoplasty 19 21 20
Stapedectomy 5 3 7
Operating hospital
BVDUMCH 4 4 4
Ashviniprasad 18 15 17
Purohit 8 11 9

Patient characteristics (Mean+/- SD), BVDUMC:-Bharati Vidyapeeth University Medical College and Hospital
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All the patients received 500 ml of normal saline
infusion till the end of the surgery. All surgeries
werefinished within 60 min.

Adverse events like tachy /bradycardia, hyper/
hypotension (deviation of HR, MAP >20% of
baseline), bradypnea (RR <8 breaths/min),
desaturation (SpO, < 90%), nausea, vomiting, dry
mouth or any other event during or within two
hoursafter the procedurewere noted. Bradycardia
was treated with intravenous Atropine sulphate
0.01mg kg™, hypotension with fluid resuscitation
and if needed, intravenous ephedrine
hydrochloride 5 mg in incremental doses was
administered. Desaturation was treated by
administration of O, by mask upto6liters/ min.

At the end of the surgery, the surgical field was
gradedintermsof bleeding by the surgeon blinded
to the study drug, using the scale developed by
Boezaart [11, 12]. Percentage of a favorable
quality of surgical field (score Grade 1) was 80%
(24 patients), 20% (6 patients) and 13.33% (4
patients) in Group D, Group MF and Group PP
respectively.

Assessment of surgeon as well as patient
satisfaction scores was based on 4 point Likert
scale.

The primary end point of our study wasthe patient
satisfaction score using 4 point Likert scale.
Efficacy of the sedation technique was defined as
the ability to complete the surgery without any
rescue sedatives and analgesics. Safety of the
technique was determined based on the frequency
of analgesia/sedation-related intra or postopera-
tiveadverseevents.

Statistical analysis:

Power analysis was based on the results of a
previous study. Sampl e size cal cul ation was based
on a population standard deviation of 1.1 with
80% power and 5% alpha error. Hemodynamic
data was evaluated using unpaired t test for
intergroup and paired t-test for within group
comparisons. Data not normally distributed was
compared using Mann Whitney U test.
Categorical data was analyzed using Chi sguare
test. P value less than 0.05 was considered as
significant.

Table 2: Intraoperative and Postoper ative Adver se Effects

Parameters Group D (N=30) |Group MF (N=30)| Group PP (N=30)
Desaturation 0 1 0
Bradypnea 0 0 0
Hypotension 1 0 0
Hypertension 0 0 0
Bradycardia 1 0 0
Nausea 1 2 3
Vomiting 0 0 0
Dry mouth 2 0 0
Other 0 0 0
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Table 3: Boezaart Grading Scale for
Scoring of Surgical Field Bleeding

crade | T\lgy | (N30 | (N30
GradeO - - -
Gradel 24 6 4
Grade?2 6 21 22
Grade 3 0 3 4
Grade4 - - -
Grade5 - - -

0: No bleeding (cadaveric conditions)
1: Sight bleeding—no suctioning required
2: dight bleeding—occasional suctioning required

3: Hight bleeding—frequent suctioning required. Bleeding
threatens surgical field a few seconds after suction is
removed

4: Moderate bleeding—frequent suctioning required.
Bleeding threatens surgical field directly after suction is
removed

5: Severe bleeding—constant suctioning required. Bleeding
appears faster than can be removed by suction; surgical
field severely threatened and surgery usually not possible

Table 4: Surgeon Satisfaction Scores

e e
Excellent 21 14 11
Good 7 11 12
Aver age 2 3 6
Bad 0 2 1

Table 5: Patients Satisfaction Score

e R e
Excellent 19 13 11
Good 8 11 9
Aver age 2 3 9
Bad 0 3 1

Results:

The patient characteristics and surgical datawere
comparable between the three groups. No major
adverse events were observed in this study. Group
D patients had significant fall in heart rate (> 20%
of baseline) from 25 min after administration of
study drug till the end of surgery. Group D aso
had significant fall in MABP (>20% of baseline)
from 15 min after administration of study drug.
One patient in Group D developed hypotension
and bradycardia which was successfully treated
with intravenous atropine 0.6 mg and intravenous
ephedrine 6 mg. Respiratory rate and SpO, were
comparable and within normal limits in all the
groups. There was an episode of desaturation in
MF group which was treated with nasal
insufflationsof Oxygen.

Ramsay Sedation Score (RSS): 1. anxious and
agitated or restless, or both, 2. cooperative,
oriented, and calm, 3. responsive to commands
only, 4. exhibiting brisk responseto light glabellar
tap or loud auditory stimulus, 5. exhibiting a
sluggish response to light glabellar tap or loud
auditory stimulus, 6. unresponsive.

Most of the patients reached RSS of 3 within 10
min of administration of study drug. During
surgery, one patient in Group D required rescue
sedoanalgesic dose in contrast to two patients in
Group MF and 6 patientsin Group PP. No patient
in any group had RSS >3 at any point during
surgery. Immediately upon arrival into the
recovery room, all the patients were able to obey
commands. At the end of 30 min most of them
reached RSS of < 2. Time until needed for
postoperative analgesic was comparablein all the
groups. Average surgeon and patients satisfaction
scoreswerehigher in Group D than Group MF and
Group PP. Two patientsin Group D had dryness of
mouth in contrast to nonein Group MF and Group
PP,
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Discussion:

Middle-ear surgeries pose a different set of
challenges for the patient, surgeon and
anesthesiologist. Sympathetic stimulation and
movements of an anxious patient cause increased
bleeding and disturb the fine microscopic nature
of thesurgery which may evenleadto graft failure.
The advantages of local anesthesia include
possibility of testing of hearing intraoperatively,
less bleeding, immediately detecting
complications and a truncated postsurgical
emergence [1, 7]. Good patient selection,
preoperative counseling and use of appropriate
sedation are important factors for success of
surgery under LA [13]. The patient needs to be
informed prior toinfiltration of LA that hewill be
able to feel manipulation of tissues and the noise
of instruments, but there will be no pain [3]. The
ability to deliver safe, effective and moderate
sedation is crucia to the ability to perform MES
under LA. A sedative drug should have a quick
onset of action, provide rapid and clear-headed
recovery, and be easy to administer and monitor.

Monitored Anaesthesia Care (MAC) is the termi-
nology used for sedation given along with the
local anesthesia for short procedures [9].
Oversedation leading to respiratory depression is
an important mechanism of patient injuriesduring
MAC [10, 14]. A dose-dependent relationship
exists with a sedative induced reduction in
ventilator response to hypercarbia. The doses of
Dexmeditomedine [ 7], Midazolam - Fentanyl [7,
10] and Pentazocaine - Promethazine [9] were
chosen based on previous studies. The doses of
Midazolam 0.06 mg kg [7, 15] and Promethazine
0.5mg kg-1 [9] are comparable to Dexmedeto-
midine 1 pg kg in terms of sedation. Weaimed to
compare equisedative doses which were targeted
to a predefined end point of moderate
sedation/analgesia (conscious sedation) which
corresponds to RSS [2-3]. The literature suggests
that combining a sedative with an opioid provides
effectivemoderate sedation [8].

Dexmedetomidine has both sedative and
analgesic properties and has been extensively
studied as a single agent for various procedures
performed under MAC[5-7, 13, 15-27].

In the present study, in addition to comparable
respiratory rates there was no evidence of
bradypnea in any group. Dexmedetomidine is
unique in that it does not cause respiratory
depression [6, 21 - 23] because its effects are not
mediated by the gamma aminobutyric (GABA)
system. [28-29].

The reported incidence of Postoperative Nausea
Vomiting (PONV) after MES is quite high (62-
80%) which is less with intravenous anesthetics
than use of volatile agents [1, 4]. The reduced
incidence of PONV in the present study (6.6%)
than that reported in literature could be due to
antiemetic properties of Dex [13, 18] and
Promethazine[9]. There are several studieswhich
have detected reduced incidence of PONV after
Midazolam premedication, mechanism of action
postulated is via the action on chemoreceptor
trigger zone [30]. The fact is yet not widely
accepted dueto lack of the confirmative evidence
by large multicentric ramdomised control trials
RCTs.

The lower HR and MABP in Group D in
comparison to the other two groups could be
explained by the decreased sympathetic activity
caused by Dex by virtue of its a-2 agonist effect
[22, 25]. These results suggest that Dexmedito-
medine has clinical advantage over Midazolamin
providing a better operative field for microscopic
surgery [7].

For bloodless operative field, physica and
pharmacological techniques are used: a Head up
tilt by 15-20 degrees, avoidance of venous
obstruction, normocapnoea, reduction in BP. Use
of clear plastic drapes reduce feeling of
claustrophobiaand aforced air device can be used
toprovideroomair ventilation[1].
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Controlled hypotension is defined as a drug
induced reduction of SBP upto 80 mm Hg and
MAP to 50 mm of Hg. Pharmacological agents
used for controlled hypotension include
inhalational anesthetics, vasodilators, [11] B
blockers, [26] a-2 agonists [26], opioids [26] and
magnesi um sul phate. The danger of thistechnique
is that it can cause tissue hypoxia by reducing
microcirculatory autoregulation of vital organs.
To avoid the complication, a close blood pressure
monitoring, preferably with an arteria line is
recommended[1, 11, 26].

In the present study, surgeon satisfaction scores
were significantly better with Dexmeditomedine.
They correlated well with the visibility of the
surgical field. Durmus et al. [27] have evaluated
this property of Dex for providing controlled
hypotension in general anesthesia for tympano-
plasty cases and concluded that it is a useful
adjuvant to decrease bleeding when a bloodless
surgical field is required. Reduction in
intraoperative patient movements and surgical
timeareal so contributory factors.

Lesser number of patients receiving Dexmedito-
medine demanded rescue anal gesics as compared
to the Midazolam-Fentanyl and Pentazocine -
Phenargan group, could be attributable to the
quality of sedation and analgesia [17, 31].
Reduced sense of PONV also contributed to the
better patient satisfaction scores[5, 13, 19, 21].

Review of literature suggests that maintenance
dose of Dex is 0.2 - 1 mcg/kg/hr is needed for
surgeries requiring more than 60 min [5, 7, 19,
25]. GA is recommended in uncooperative
patients, in children, in patients with known
hypersensitivity to LAsor when LA isunsuitable
duetolengthof surgery (>4h)[3].

The effects of Dex on the cardiovascular system
may be beneficial inhigh-risk patients[24, 25] for
which further studies need to be carried out on
cardiac patients.

A possible limitation of this study could be that
amnesiascoring and cognitive function testing for
psychomotor impairment was not done as early
discharge of the patients was not aconcern of this
study. Midazolam has a potent anterograde amne-
sic effect and Dexmeditomedine aso results in
memory impairment[4, 7,17, 20].

Conclusion:

Based on RSS, surgeon and patient satisfaction
scores, Dexmedetomidine, Midazolam-Fentanyl
or Pentazocine-Promethazine provided adequate
analgesia and sedation in adult patients
undergoing middle ear surgery under local
anesthesia. Dexmedetomidinewasfoundto bethe
best drug out of the sedo-analgesics tested. It
produced near bloodless microscopic surgical
field with better surgeon and patient satisfaction.
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