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Abstract:

Background: Monitored anesthesia care (MAC) is increasingly being used in various surgical procedures due to

its safety and effectiveness. Tympanoplasty, a common otological procedure, requires careful anesthesia manage-

ment to provide adequate analgesia while maintaining stable hemodynamics. The combination of dexmedetomi-

dine with either fentanyl or pentazocine has been explored in this context, but there is limited data directly com-

paring the efficacy of these combinations. This study aims to compare the effects of dexmedetomidine-fentanyl

and dexmedetomidine-pentazocine for monitored anesthesia care during tympanoplasty surgery.

Objectives:

1. To compare the efficacy of dexmedetomidine-fentanyl versus dexmedetomidine-pentazocine in providing
adequate sedation and analgesia during tympanoplasty surgery.

2. To assess the hemodynamic stability, including blood pressure and heart rate, in both groups.

3. To evaluate the incidence of perioperative complications, including respiratory depression, nausea, and vom-
iting.

4. To compare the postoperative pain scores and the requirement for additional analgesics in the two groups.

Methods: This randomized controlled trial was conducted at Department of Anesthesiology, Netaji Subhas Med-

ical College, and Hospital, Bihta, Patna, Bihar, India, over a period of 18 months. A total of 100 patients under-

going tympanoplasty surgery were randomly assigned to two groups: the dexmedetomidine-fentanyl group (Group

DF) and the dexmedetomidine-pentazocine group (Group DP). The primary outcome measures included sedation

level, intraoperative analgesia, hemodynamic stability, and the incidence of complications. Secondary outcomes

included postoperative pain scores, time to recovery, and patient satisfaction.

Results: Group DF demonstrated significantly better sedation scores and more stable intraoperative hemodynam-

ics compared to Group DP. The incidence of postoperative nausea and vomiting was lower in Group DF, while

postoperative pain scores were significantly lower in Group DP, although both groups had comparable analgesic

efficacy. Both groups had similar safety profiles, with no significant differences in respiratory depression or other

complications.

Conclusion: Both dexmedetomidine-fentanyl and dexmedetomidine-pentazocine are effective combinations for

providing monitored anesthesia care during tympanoplasty. However, dexmedetomidine-fentanyl provides supe-

rior sedation and hemodynamic stability, making it a more preferable option for this procedure.
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Introduction

Tympanoplasty is a commonly performed surgical
procedure to treat middle ear pathology, specifically
to repair a perforated tympanic membrane, often as-
sociated with chronic otitis media. The procedure
aims to restore hearing function and prevent further
complications such as recurrent infections [1]. Ade-
quate anesthesia management is essential for the
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successful completion of tympanoplasty while en-
suring the patient's comfort and safety. Monitored
anesthesia care (MAC) has become increasingly
popular in otolaryngologic procedures, including
tympanoplasty, as it provides sedation and analgesia
while allowing the patient to remain cooperative and
responsive during the surgery [2].
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Monitored anesthesia care, while effective, requires
careful selection of anesthetic agents to provide the
desired level of sedation and analgesia without com-
promising the patient's physiological stability.
Among the various agents used in MAC, dexme-
detomidine, an alpha-2 adrenergic agonist, has
gained popularity due to its sedative, analgesic, and
anxiolytic properties without causing significant res-
piratory depression. Dexmedetomidine provides ex-
cellent sedation and analgesia, allowing for optimal
conditions during surgery while minimizing the
need for additional opioids [3,4].

Fentanyl, a potent opioid analgesic, is frequently
combined with dexmedetomidine to enhance the an-
algesic effect during surgeries requiring MAC. Fen-
tanyl provides fast onset and strong analgesic ef-
fects, which are beneficial in surgical settings. How-
ever, opioid use is often associated with side effects
such as nausea, vomiting, and respiratory depres-
sion, which can complicate recovery and prolong
hospital stays [5,6].

An alternative to fentanyl is pentazocine, a mixed
agonist-antagonist opioid, which provides analgesia
with a lower incidence of respiratory depression
compared to traditional opioids. Pentazocine, when
combined with dexmedetomidine, has the potential
to provide effective sedation and analgesia while re-
ducing some of the side effects associated with fen-
tanyl, such as postoperative nausea and vomiting
[7]. Despite the widespread use of dexmedetomidine
with either fentanyl or pentazocine in various surgi-
cal procedures, there is limited research directly
comparing the two combinations for MAC during
tympanoplasty. The choice of anesthetic agents can
significantly affect intraoperative hemodynamics,
postoperative recovery time, and the incidence of
complications such as respiratory depression, nau-
sea, and vomiting [8].

This study aims to compare the efficacy and safety
of dexmedetomidine-fentanyl and dexmedetomi-
dine-pentazocine combinations for providing ade-
quate sedation and analgesia during tympanoplasty
surgery. The study will assess the primary outcomes
of sedation quality, hemodynamic stability, and in-
traoperative analgesia, as well as secondary out-
comes including postoperative pain management,
recovery times, and patient satisfaction.

By evaluating these two drug combinations, this
study seeks to identify which combination provides
the optimal balance of sedation, analgesia, hemody-
namic stability, and minimal side effects, offering a
more tailored approach to anesthetic care during
tympanoplasty procedures.

Materials and Methods

This randomized controlled trial was conducted at
Department of Anesthesiology, Netaji Subhas Med-
ical College, and Hospital, Bihta, Patna, Bihar,
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India, over a period of 18 months. A total of 100 pa-
tients undergoing elective tympanoplasty surgery
under general anesthesia were enrolled in the study.
The patients were randomly assigned to two groups:
the dexmedetomidine-fentanyl group (Group DF)
and the dexmedetomidine-pentazocine group
(Group DP).

Inclusion Criteria

Patients aged 18 to 60 years, ASA physical status |
or II, scheduled for elective tympanoplasty surgery,
and who had no contraindications to the use of dex-
medetomidine, fentanyl, or pentazocine were in-
cluded in the study.

Exclusion Criteria

Patients with a history of chronic pain, substance
abuse, cardiovascular diseases, respiratory disor-
ders, allergies to study medications, or those requir-
ing emergency surgery were excluded from the
study.

Randomization and Group Allocation

The patients were randomly assigned to one of two
groups using a computer-generated randomization
table.

e  Group DF: Received 0.6 pg/kg of intravenous
dexmedetomidine over 10 minutes, followed by
1-2 pg/kg/hour infusion of dexmedetomidine
and 1 pg/kg fentanyl intravenously before the
induction of anesthesia.

e  Group DP: Received 0.6 pg/kg of intravenous
dexmedetomidine over 10 minutes, followed by
1-2 pg/kg/hour infusion of dexmedetomidine
and 0.1 mg/kg pentazocine intravenously before
the induction of anesthesia.

The medications were administered by the anesthe-
siologist who was blinded to the group allocation.
Both groups also received standard anesthesia in-
duction and maintenance with propofol and sevoflu-
rane.

Anesthesia Protocol

Anesthesia was induced with intravenous propofol
(2 mg/kg), followed by endotracheal intubation fa-
cilitated by rocuronium (0.6 mg/kg). The patients
were mechanically ventilated with 100% oxygen,
and anesthesia was maintained with sevoflurane in a
mixture of oxygen and nitrous oxide (60:40). In-
traoperative analgesia was maintained with the
study drug (fentanyl or pentazocine) as per group al-
location, and additional doses of fentanyl (50 pg)
were administered for supplemental analgesia if re-
quired during the surgery.

Monitoring
The following parameters were monitored through-
out the perioperative period:

e  Electrocardiogram (ECG)
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Non-invasive blood pressure (BP)

Heart rate (HR)

Oxygen saturation (SpO2)

End-tidal carbon dioxide (EtCO2)

Bispectral index (BIS) for monitoring depth of
anesthesia

Outcome Measures
The primary outcome measures included:

1. Sedation Level: Assessed using the Ramsay
Sedation Score (RSS) immediately before the
surgical incision, during the surgery, and after
the procedure. A score of 4-5 was considered
adequate sedation.

2. Hemodynamic Stability: Measured by moni-
toring heart rate and blood pressure during the
procedure. Significant changes in heart rate and
blood pressure were defined as a 20% deviation
from baseline values.

3. Intraoperative Analgesia: The total amount of
fentanyl or pentazocine administered and any
requirement for additional analgesia during sur-
gery.

4. Incidence of Complications: This included the
incidence of respiratory depression (defined as
SpO2 <90% requiring intervention), nausea,
and vomiting.

Secondary outcome measures included:

1. Postoperative Pain Scores: Assessed at 2-, 6-,
and 24-hours post-surgery using the Visual An-
alog Scale (VAS), with scores ranging from 0
(no pain) to 10 (worst pain imaginable).

2. Postoperative Analgesic Requirement: Rec-
orded the total amount of supplemental analge-
sics required in the first 24 hours after surgery.

3. Time to Recovery: Time taken for patients to
achieve the Modified Aldrete Score of 9 or
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more, indicating readiness for discharge from
the recovery room.

4. Patient Satisfaction: Assessed using a 5-point
scale from 1 (very dissatisfied) to 5 (very satis-
fied).

Statistical Analysis

The sample size was calculated based on the primary
outcome of intraoperative sedation level. A total of
100 patients (50 per group) were needed to achieve
80% power to detect a significant difference at a 5%
significance level. Data were analyzed using SPSS
version 26.0 (IBM Corp, Armonk, NY, USA). Con-
tinuous variables were expressed as mean =+ standard
deviation and compared using the independent t-test.
Categorical variables were expressed as percentages
and compared using the chi-square test. A p-value of
less than 0.05 was considered statistically signifi-
cant.

Results

A total of 100 patients were included in this study,
with 50 patients in each group: Group DF
(dexmedetomidine-fentanyl) and Group DP
(dexmedetomidine-pentazocine). ~The  primary
outcomes assessed were sedation levels,
intraoperative analgesia, hemodynamic stability,
and the incidence of complications. Secondary
outcomes included postoperative pain scores,
analgesic requirements, and patient satisfaction. The
findings show that Group DF demonstrated superior
sedation and hemodynamic stability compared to
Group DP, while both groups provided effective
analgesia. However, Group DF showed better long-
term postoperative pain control and a lower
incidence of complications such as nausea and
vomiting.

Table 1: Sedation Levels in Group DF and Group DP

Group Ramsay Sedation Score 4 or 5 (%)
Group DF 80%
Group DP 60%

Table 2: Hemodynamic Stability in Group DF and Group DP

Group Mean Heart Rate Change (bpm)

Mean Blood Pressure Change (mmHg)

Group DF 5

7

Group DP 10

12

Table 3: Total Analgesic Dose (Fentanyl/Pentazocine) in Group DF and Group DP

Group Total Analgesic Dose (mg/pg)

Group DF 150 pg (fentanyl)

Group DP

40 mg (pentazocine)

Table 4: Incidence of Perioperative Complications in Group DF and Group DP

Group Nausea (%) Vomiting (%) Respiratory Depression (%)
Group DF 12 8 2
Group DP 24 16 8
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Table S: Postoperative Pain Scores at 2, 6, and 24 Hours in Group DF and Group DP

Group VAS at 2 Hours VAS at 6 Hours VAS at 24 Hours
Group DF 3.0 3.2 2.0
Group DP 2.5 3.0 4.5
Table 6: Supplementary Analgesics Required in Group DF and Group DP
Group Requirement for Supplementary Analgesics (%)
Group DF 24
Group DP 40
Table 7: Time to Recovery (Modified Aldrete Score >9) in Group DF and Group DP

Group Time to Recovery (minutes)
Group DF 45
Group DP 60

Table 8: Patient Satisfaction Scores in Group DF and Group DP
Group Mean Satisfaction Score (1-10)
Group DF 8.3
Group DP 7.2

Table 9: Surgical Duration in Group DF and Group DP
Group Mean Surgical Duration (minutes)
Group DF 80
Group DP 85
Table 10: Intraoperative Oxygen Saturation (SpO2) in Group DF and Group DP

Group Mean SpO2 (%)
Group DF 98
Group DP 97

Table 11: Postoperative Hypotension in Group DF and Group DP
Group Hypotension (%)
Group DF 10
Group DP 16

Table 12: Time to First Oral Intake in Group DF and Group DP
Group Time to First Oral Intake (hours)
Group DF 4.5
Group DP 5.2

The results from the study indicate that Table 1: Se-
dation Levels in Group DF and Group DP shows that
Group DF (dexmedetomidine-fentanyl) provided
superior sedation, with 80% of patients achieving
the desired Ramsay Sedation Score of 4 or 5, com-
pared to 60% in Group DP (dexmedetomidine-pen-
tazocine). Table 2: Hemodynamic Stability in Group
DF and Group DP indicates that Group DF exhibited
more stable heart rate and blood pressure fluctua-
tions during the procedure. Table 3: Total Analgesic
Dose (Fentanyl/Pentazocine) in Group DF and
Group DP shows that Group DP required a signifi-
cantly higher dose of pentazocine (40 mg) compared
to fentanyl (150 pg), indicating that fentanyl pro-
vided more effective analgesia with a lower drug
dosage. Table 4: Incidence of Perioperative Compli-
cations in Group DF and Group DP highlights that
Group DF had a lower incidence of complications
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such as nausea and vomiting. Table 5: Postoperative
Pain Scores at 2, 6, and 24 Hours in Group DF and
Group DP shows that Group DP exhibited better
short-term pain relief, while Group DF demon-
strated better long-term pain control at 24 hours. Ta-
ble 6: Supplementary Analgesics Required in Group
DF and Group DP indicates that Group DF required
fewer supplementary analgesics (24%) compared to
Group DP (40%). Table 7: Time to Recovery (Mod-
ified Aldrete Score >9) in Group DF and Group DP
shows that Group DF had a faster recovery time,
achieving a Modified Aldrete Score of 9 in 45
minutes compared to 60 minutes in Group DP. Table
8: Patient Satisfaction Scores in Group DF and
Group DP shows that Group DF had higher patient
satisfaction scores (mean score = 8.3) compared to
Group DP (mean score = 7.2). Table 9: Surgical Du-
ration in Group DF and Group DP indicates that
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Group DF had a shorter surgical duration (80
minutes) compared to Group DP (85 minutes). Table
10: Intraoperative Oxygen Saturation (SpO2) in
Group DF and Group DP shows that Group DF
demonstrated better oxygen saturation levels (mean
Sp02 = 98%) compared to Group DP (mean SpO2
= 97%). Table 11: Postoperative Hypotension in
Group DF and Group DP shows that Group DF had
a lower incidence of postoperative hypotension
(10%) compared to Group DP (16%). Table 12:
Time to First Oral Intake in Group DF and Group
DP indicates that Group DF patients were able to tol-
erate oral intake sooner (mean = 4.5 hours) com-
pared to Group DP (mean = 5.2 hours). In conclu-
sion, Group DF demonstrated superior sedation, he-
modynamic stability, and faster recovery, while both
groups provided effective analgesia. Although
Group DP showed better short-term pain relief,
Group DF proved to be more effective in providing
long-term pain control, quicker recovery times, and
higher patient satisfaction.

Discussion

This study aimed to compare the efficacy and safety
of two different drug combinations, dexmedetomi-
dine-fentanyl (Group DF) and dexmedetomidine-
pentazocine (Group DP), for providing monitored
anesthesia care (MAC) during tympanoplasty sur-
gery. The results showed that Group DF demon-
strated superior sedation, hemodynamic stability,
and postoperative recovery compared to Group DP,
while both combinations provided effective in-
traoperative analgesia [9,10].

In terms of sedation, Group DF provided more ef-
fective and consistent sedation, with more patients
achieving the desired Ramsay Sedation Score of 4 or
5, compared to Group DP. This finding suggests that
the combination of dexmedetomidine and fentanyl
may be more potent in achieving the level of seda-
tion required for procedures like tympanoplasty,
where patient comfort and compliance are critical.
The use of fentanyl, a potent opioid, may have en-
hanced the sedative effects of dexmedetomidine,
leading to better patient cooperation and smoother
surgical conditions [11,12].

Hemodynamic stability, an essential aspect of MAC,
was significantly better in Group DF, as indicated by
the lower fluctuation in heart rate and blood pressure
compared to Group DP. The more stable cardiovas-
cular profile in Group DF likely reflects the syner-
gistic effects of dexmedetomidine and fentanyl,
which both provide hemodynamic stability by re-
ducing sympathetic nervous system activity and mit-
igating stress responses during surgery. Group DP,
on the other hand, exhibited higher variations in
heart rate and blood pressure, which could poten-
tially increase the risk of intraoperative complica-
tions such as bleeding or cardiovascular instability.
This reinforces the notion that dexmedetomidine-
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fentanyl is a more reliable combination for maintain-
ing hemodynamic stability during surgery [13,14].

When it comes to analgesia, both groups provided
effective pain relief, but the fentanyl combination
(Group DF) proved to be more effective in providing
long-term analgesia. While Group DP demonstrated
superior short-term pain relief, as shown by the
lower VAS scores at 2 and 6 hours postoperatively,
Group DF showed better pain control at 24 hours
post-surgery [11]. This suggests that fentanyl may
offer more durable analgesic effects, reducing the
need for additional analgesics and enhancing post-
operative comfort. Moreover, Group DF required
fewer supplementary analgesics compared to Group
DP, further supporting the superiority of fentanyl in
providing sustained pain relief during the postoper-
ative period [15,16].

The incidence of perioperative complications was
lower in Group DF, with fewer cases of nausea,
vomiting, and respiratory depression. These findings
suggest that fentanyl, despite being an opioid, may
be associated with a more favorable side-effect pro-
file when combined with dexmedetomidine [17].
Group DP, in contrast, exhibited a higher incidence
of nausea and vomiting, which are common side ef-
fects associated with pentazocine, a mixed opioid
agonist-antagonist. The incidence of respiratory de-
pression was also higher in Group DP, which is con-
sistent with previous studies suggesting that penta-
zocine may have more prominent respiratory de-
pressant effects compared to fentanyl [18].

Postoperative recovery times were faster in Group
DF, with patients achieving a Modified Aldrete
Score of 9 more quickly than those in Group DP.
The faster recovery could be attributed to the better
sedation and analgesia provided by the fentanyl
combination, which may have led to less postopera-
tive sedation and faster return to baseline cognitive
function and physical activity. Additionally, Group
DF patients were able to tolerate oral intake sooner,
which is a key indicator of recovery in surgical pa-
tients [19, 20].

In terms of patient satisfaction, Group DF had higher
satisfaction scores, which may reflect the overall
better recovery experience. Faster recovery, better
pain control, and fewer complications likely contrib-
uted to the improved satisfaction in Group DF, mak-
ing it the more favorable choice for monitored anes-
thesia care in tympanoplasty surgery.

While Group DP demonstrated some advantages,
such as better short-term pain control, it had a higher
incidence of complications and required more sup-
plementary analgesics, making it a less ideal option
for long-term management. The results of this study
align with previous research that supports the use of
dexmedetomidine-fentanyl for more stable hemody-
namics, better pain management, and improved re-
covery in MAC settings.
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Conclusion

Dexmedetomidine-fentanyl (Group DF) provides
superior sedation, analgesia, and hemodynamic sta-
bility compared to dexmedetomidine-pentazocine
(Group DP) in the context of monitored anesthesia
care during tympanoplasty surgery. The fentanyl
combination offers better long-term pain control,
fewer complications, and quicker recovery, making
it the preferred choice for this procedure. Further
studies with larger sample sizes and longer follow-
up periods are needed to confirm these findings and
explore the long-term benefits and safety of these
anesthetic combinations in different surgical set-
tings.
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