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ABSTRACT

Objective: The objective of the study was to compare the effects of dexmedetomidine versus midazolam-fentanyl on post-operative recovery, sedation,
analgesia, and hemodynamic parameters in patients undergoing middle ear surgery under local anesthesia.

Methods: Seventy-two patients were randomly divided into two equal groups - Group D (dexmedetomidine) and Group MF (midazolam and fentanyl).
Intra operative heart rate, mean blood pressure, respiratory rate (RR), and SPO, were recorded every 15 min for the 1% 30 min and then at every
30 min interval till the end of the surgery. In post-operative period, hemodynamic parameters, Aldrete score and pain were assessed at every 30 min
till the patient was discharged from post anesthesia care unit (PACU). Post-operative sedation of the patient was checked at 1 h, 2 h, 4 h,and 8 h.

Observations: Midazolam and fentanyl combination caused more fall in Aldrete scores as compared to dexmedetomidine initially, but readiness to discharge
from PACU was similar in both the groups. Patients of MF group had significantly higher sedation scores at post op 2 h, but overall duration of sedation was
similar in both the groups. Post-op pain was significantly more in MF group patients, as compared to dexmedetomidine patients at 1.5 h. More number of
patients of MF group demanded rescue analgesia in PACU. Both group of drugs caused similar changes in hemodynamic parameters during surgery but in
post-operative period, dexmedetomidine produced less decline in RR and oxygen saturation as compared to midazolam and fentanyl combination.

Conclusion: The present study concluded that dexmedetomidine seems to be a better alternative to the combination of midazolam plus fentanyl
sedation for patients undergoing middle ear surgeries done under local anesthesia due to better analgesia and lesser derangement of hemodynamic
parameters in post-operative period.
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INTRODUCTION

Middle ear surgeries are usually done under local anesthesia with
sedation under monitored anesthesia care (MAC). Sedation makes
surgery very comfortable for the patient, anesthesiologist and the
surgeon as well [1]. Commonly used sedative agents are midazolam,
propofol, dexmedetomidine, methohexital, etc. These sedative agents
have impact on hemodynamic parameters and produce other effects
such as anxiolysis and analgesic effect [2]. An ideal sedative agent should
be fast acting, has less impact on normal physiological and physical
functions and produce faster recovery with lesser side effects. Recovery
is complete when functions are restored and adverse symptoms have
resolved [3]. In search of a better sedative agent we conducted this
study comparing Dexmedetomidine versus midazolam and fentanyl
combination which is commonly used nowadays. Dexmedetomidine is
an a2-adrenoreceptor agonist. It has other beneficial properties such
as analgesia and attenuation of the stress response without significant
respiratory depression [4]. Midazolam is a benzodiazepine with rapid
onset of action and short duration of sedative effect. Fentanyl is a
phenylpiperidine derivative synthetic opioid agonist with a high affinity
for u receptors [5].

METHODS

This was a prospective, randomized controlled, and double-blind
clinical study. Institutional ethics committee approval was taken prior
to starting the study. The study was registered with Clinical Trials
Registry of India prior to its initiation. Seventy-two patients of either

sex or age between 18 and 60 years, undergoing middle ear surgery
under local anesthesia were included in the study. Written informed
consent was obtained from all the participants prior to the study. All
the patients in the study belonged to grade I or II of American society of
Anesthisiologists [6]. Patients with known sensitivity to local anesthetic
drug lignocaine, allergy to study drugs, pregnant, and lactating females
were excluded from the study. The patients were randomly divided
into two equal groups - Group D (dexmedetomidine) and Group MF
(midazolam fentanyl) on basis of a computer-generated randomization
scheme. Group D patients received dexmedetomidine 1 pug/kg IV over
10 min followed by continuous infusion starting at 0.3 ug/kg/hr. This
was incremented by 0.1ug/kg/hrup to 0.7 ug/kg/h till Ramsay sedation
score of 3 was achieved. Group MF patients received midazolam
0.03 mg/kg IV and injection fentanyl 1 pug/kg IV bolus over 10 min
followed by continuous infusion of midazolam (0.03-0.07 mg/kg/h and
fentanyl 0.5-1.5 ug/kg/h) till adequate sedation score was achieved.
Patients were then administered local anesthesia with 5-7 mg/kg of 2%
lignocaine and adrenaline (1:200000). Surgery was started thereafter.

Recovery from anesthesia was assessed by Aldrete score. Here, five
features of the patient namely activity, respiration, circulation (blood
pressure), color (oxygen saturation), and consciousness were assessed.
A score of 0-2 was given for each of the five categories assessed. In this
study, Aldrete score was assessed every 30 min starting from the time
of shifting of patient to post anesthesia care unit (PACU) till the time
patient was discharged from PACU. Patient was discharged from PACU
when Aldrete score reached 9 or 10.
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Post-operative sedation of the patient was checked at 1 h, 2 h, 4 h, and
8 h after completion of surgery by applying Ramsay Sedation Scale
(RAS). Awake, anxious, agitated, or restless patient was given a score
of (1) Awake, cooperative, orientated, and tranquil patient was given
a score of (2) Drowsy patient who did not respond to commands was
given a score of (3) If the patient was asleep and there was only a brisk
response to glabella tap or loud auditory stimulus he was allotted a
score of (4) Score of 5 was given to the patient who was asleep and had
only sluggish response to stimulus. Score of 6 was given to patient has
no response to firm nail-bed pressure or other noxious stimuli.

Post-operative pain was evaluated by a 10-point visual analog scale
(VAS). Patient was asked to rate their pain on a scale of 0-10 assuming
that 0 means no pain and 10 means worst imaginable pain. It was
assessed at every 30 min starting from the time of shifting of patient to
post-anesthesia care unit till the time patient was discharged from PACU.

Intra operative heartrate (HR), mean blood pressure (MAP), respiratory
rate (RR), and SPO, were recorded every 15 min for the 1** 30 min and
then every 30 min interval till the end of the surgery. In post-operative
period, parameters were checked every 30 min till the patient was
discharged from PACU.

Observations

Post-operative recovery

In our study, post-operative recovery was assessed by Aldrete score. In both
the groups mean Aldrete scores of the patient were highly significantly
lower as compared with Aldrete score of 9 (discharge criteria) till 2.5 h
postoperatively. Dexmedetomidine group patients had significantly higher
Aldrete score as compared to MF group patients till 1 h post-operative
period. The time to reach Aldrete score of 9 was 2.43+0.667 h in Group D
and 2.40+0.558 h in Group MEF. The difference was statistically insignificant.
The results of Aldrete scores are shown in Table 1.

Post-operative sedation

In our study, post-operative sedation was assessed by RAS. As shown in
Table 2, RSS scores in both the groups were highly significantly greater
than pre-op values (RSS=1) till 2 h post-operative period. Group MF had
significantly higher sedation scores than group D at 2 h post-operative
period. The mean time to reach back to RSS score of 1 was 3.89+1.90 h
in Group D and 4.00+1.65 h in Group MF and these values were not
significantly different from each other.

Table 1: Aldrete score of patients

Time of Group D Group MF p-value
assessment

30 min (mean+SD) 7.50+0.507%* 7.31+0.467% 0.015*
1 h (mean+SD) 7.72+0.454% 7.53+0.506"" 0.006*

1.5 h (mean+SD) 7.78+0.540%* 7.75+0.604%* 0.374
2 h (mean%SD) 8.56+0.504" 8.47+0.506"" 0.659
2.5 h (mean+SD) 8.67+0.478 8.69+0.467 0.620
3 h (mean%SD) 8.89+0.319 8.97+0.377 0.614
3.5 h (mean+SD) 9.08+0.439 9.14+0.351 0.833
4 h (mean=SD) 9.64+0.487 9.61+0.494 0.634

*Indicates significant difference between the groups (p<0.05), **Indicates
highly significant difference (p<0.001) as compared to the Aldrete score of 9
(discharge criteria)

Table 2: Ramsay Sedation Scale score of patients

Time of Group D Group MF p-value
assessment

1 h (mean+SD) 2.06+0.232%* 2.03+0.167% 0.243

2 h (mean+SD) 1.67+0.478% 1.78+0.422% 0.040*
4 h (mean+SD) 1.14+0.351 1.11+0.319 0.483

8 h (mean+SD) 1.00+00 1.00+00

*Indicates significant difference between the groups (p<0.05), #Indicates highly
significant difference (p<0.001) as compared to the baseline value (RSS=1)

Asian J Pharm Clin Res, Vol 15, Issue 10, 2022, 35-38

Post-operative pain

As depicted in Table 3, post-operative pain, as assessed by mean VAS
score was significantly more in Group MF as compared to Group D at
1.5 h post-op. No. of patients requiring analgesics during their stay in
PACU were 24 in Group MF and 18 in Group D.

Intra-operative hemodynamic parameters

Intra-operative values of mean HR and RR were highly significantly lower
from pre-operative value in both the groups throughout surgery. No
statistically significant difference was present in mean intra-operative
oxygen saturation as compared to the pre-op value in both the groups.
Intra-operative mean systolic and diastolic BP also dropped down
significantly in both the groups throughout the surgery. On intergroup
analysis, none of the intra-operative hemodynamic parameters value was
found to be statistically significantly different in between the two groups.

Post-operative hemodynamic parameters

The post-operative hemodynamic parameters of the patients are
shown in Table 4 and 5. On intra group analysis it was observed that
as compared to pre-operative values, post-operative value of HR were
significantly lower till 2 h in group D. However, in group MF HR values
were significantly lower only till 1 h post-operative. Post-operative
mean RR values were significantly lower from pre-operative value only
in group MF and that too till 1 h post-operative. No clinically significant
fall in post-operative mean oxygen saturation values were noted in both
the groups. As compared to the baseline, post-operative mean systolic
BP values were highly significantly lower in both the groups till 1 h
post-operative period. Post-operative diastolic blood pressure values
were significantly lower till 2 h in both groups.

Onintergroup comparison post-operative mean RR was highly significantly
lower in group MF till 1 h post-operative period. Post-operative mean
oxygen saturation levels were significantly greater in Group D as compared
to group MF till 1.5 h post-operative period. Post-operative HR, systolic,
and diastolic blood pressure values were not significantly different among
the groups at any point in post-operative period.

DISCUSSION

Our study indicated that midazolam and fentanyl combination cause
more fall in Aldrete score as compared to drug dexmedetomidine
initially, but the readiness to discharge from PACU was similar in both
the groups. However, another similar study done by Alhashemi in 2006
which compared dexmedetomidine versus midazolam for MAC during
cataract surgery revealed that patients receiving dexmedetomidine had
delayed readiness for discharge as compared to patients who received
midazolam [7]. Similar results were noted by the study done by Ali and
Shrinivas in 2019 which compared the recovery profile in Fentanyl,
Dexmedetomidine and Placebo Groups. Patients receiving fentanyl and
dexmedetomidine showed statistically higher recovery scores than
patients who received placebo [8]. Iniya et al. in 2015 compared the
effect of midazolam with dexmedetomidine and with control group
in patients undergoing cataract surgery. This study concluded that
mean time to reach Aldrete score of 10 was prolonged in Group D as
compared to Group M [9]. Thus this study shows different findings from

Table 3: Visual analog scale score of patients

Time of Group D Group MF p-value
assessment

30 min (mean+SD) 3.50+0.737 4.14+0.723 0.485

1 h (mean+SD) 3.64+0.723 4.64+0.543 0.065
1.5 h (mean#SD) 4.53+0.810 5.33+0.535 0.007*
2 h (mean+SD) 4.81+0.749 5.22+0.722 0.900
2.5 h (mean+SD) 4.67+0.676 4.58+0.554 0.390

3 h (mean+SD) 4.50+0.655 4.44+0.607 0.583
3.5 h (Mean%SD) 4.42+0.649 4.36+0.639 0.651

4 h (mean#SD) 3.61+0.639 3.61+0.549 0.474

*Indicates significant difference between the groups (p<0.05)
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Table 4: Post-operative heart rate and respiratory rate

Time of assessment Heart rate Respiratory rate

Group D Group MF p-value Group D Group MF p-value
Pre-operative (mean+SD) 83.77+7.37 85.11+6.88 0.391 20.61£1.57 20.55+1.62 0.558
30 min (mean+SD) 75.67+8.546% 80.11+10.949* 0.088 19.78+0.929 17.89+1.753% <.001**
1 h (mean+SD) 75.22+13.215* 80.33+8.688" 0.972 19.89+0.820 18.81+£1.117# <.001**
1.5 h (mean#SD) 79.14+5.866" 82.17+7.941 0.121 20.00+0.956 20.17+0.561 0.390
2 h (mean#SD) 80.31+5.626* 83.67+7.616 0.340 20.28+0.701 20.33%£0.756 0.519

*Indicates significant difference in between the groups (p<0.05), *Indicates significant difference (p<0.05) as compared to the baseline value. **/#**Indicates highly

significant difference (p<0.001)

Table 5: Post-operative systolic blood pressure and diastolic blood pressure

Time of Systolic blood pressure Diastolic blood pressure

assessment Group D Group MF p-value Group D Group MF p-value
Pre-op (mean+SD) 121.33%71 121.00£8.19 0.348 80.72+7.02 81.66+7.16 0.828
30 min (mean+SD) 113.44+6.788"* 114.72+6.747** 0.798 72.39+£6.570%* 72.28+5.558% 0.346

1 h (mean+SD) 115.28+7.362%# 114.78+5.519#* 0.120 73.22+5.372% 72.83+4.494# 0.649
1.5 h (mean+SD) 118.28+7.090 117.78+5.693 0.063 75.67+4.498## 75.28+4.438% 0.860

2 h (mean#SD) 119.94+5.962 120.00+£5.514 0.965 77.44+4.843% 77.89+4.874* 0.963

#Indicates significant difference (p<0.05) as compared to the baseline value. **/#*#Indicates highly significant difference (p<0.001)

our study. The possible reason for this could be that they compared
dexmedetomidine with midazolam alone where as in our study we
compared dexmedetomidine with midazolam-fentanyl combination.

In our study, we found that MF patient had significantly higher sedation
scores at post-operative 2 h. Time to reach the RSS score of 1 is almost
equal in both the groups. Findings of our study were supported by the
study done by Parikh et al. in 2013 which compared dexmedetomidine
versus combination of midazolam-fentanyl for tympanoplasty surgery
under MAC. In this study, it was observed that at the end of 30 min,
patients in both the groups had reached RSS of 2 [10].

In our study, the pain was significantly more in group MF as compared
to group D at 1.5 h post-operative. More patients required analgesic
drug in Group MF as compared to Group D postoperatively. A similar
study was conducted by Badheka et al. in 2019 which compared
dexmedetomidine versus midazolam and fentanyl for tympanoplasty
done under local anesthesia. This study concluded that post-operative
analgesia was better in Group D as compared to group MF because
of less no. of patients requiring rescue analgesic drug in Group D
as compared to group MF [11]. The study done by Parikh et al. in
2013 observed that lesser number of patients (11.1%) receiving
dexmedetomidine demanded rescue analgesics as compared to the
midazolam-fentanyl group (40%) [10]. Thus these studies showed
similar results like ours.

In our study, it was observed that during intra-operative period, both
groups of drugs causes similar changes in hemodynamic parameters
but in post-operative period, dexmedetomidine produces less decline
in RR and oxygen saturation as compared to midazolam and fentanyl
combination. However, the changes in the hemodynamic parameters
HR, BP, and SPO, were within normal range.

Another study done by Dere in 2010, compared dexmedetomidine
versus midazolam for sedation, pain, and hemodynamic control during
colonoscopy under conscious sedation. In this study it was observed
that midazolam cause statistically significant decrease in SpO, MAP,
and HR at post-operative 5 min as compared to pre-operative value.
Changes in MAP were similar between the groups throughout the
study. This study revealed that Dexmedetomidine provides more
efficient hemodynamic stability as compared to midazolam [12]. The
study comparing dexmedetomidine versus combination of midazolam-
fentanyl for tympanoplasty surgery observed that intraoperative HR
and mean arterial pressure in Group D were lower than the values

in Group MF (p<0.05) [10]. Another study done by Liao in 2012
compared dexmedetomidine versus midazolam for conscious sedation
in postoperative patients undergoing flexible bronchoscopy. In this
study, it was observed that the mean peripheral oxygen saturation
at 5 min after the beginning of bronchoscopy and at the end of
bronchoscopy were significantly lower in the midazolam group than in
the dexmedetomidine group. HR and systolic arterial pressure was both
significantly higher during bronchoscopy in the midazolam group than
in the dexmedetomidine group. Final conclusion was that as compared
to midazolam, dexmedetomidine provided better oxygen saturation.
However, midazolam cause lesser fall in blood pressure and HR as
compared to dexmedetomidine [13]. Another study done by Jo et al. in
2016 compared intravenous dexmedetomidine and midazolam during
spinal anesthesia. This study showed that during surgery, hypotension
was more common in the midazolam group and bradycardia was more
common in the dexmedetomidine group. During sedation, no patient
experienced arterial desaturation, defined as a Sa0, of <90%. In the
PACU, hemodynamic changes were similar in the 2 groups [14]. Thus,
the effect of dexmedetomidine and MF on hemodynamic parameters is
seen to be different in different studies.

CONCLUSION

The present study concluded that readiness for discharge is similar
in both the groups and sedative effect of both the drug also persists
for equivalent duration. Drug dexmedetomidine provides better
analgesia as compared to drug midazolam and fentanyl combination.
During intra-operative period, both group of drugs causes similar
changes in hemodynamic parameters but in post-operative period,
dexmedetomidine produces less decline in RR and oxygen saturation as
compared to midazolam and fentanyl combination.

Therefore, dexmedetomidine seems to be a better alternative to
the combination of midazolam plus fentanyl sedation for patients
undergoing middle ear surgeries done under local anesthesia.
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