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Abstract:

Background: Monitored anesthesia care (MAC) is widely utilized during tympanoplasty to provide effective
sedation and analgesia while maintaining patient cooperation. Dexmedetomidine, an a2-adrenergic agonist, is
favored for its sedative, analgesic, and anxiolytic properties without causing significant respiratory depression.
The combination of dexmedetomidine with opioids such as fentanyl or mixed agonist-antagonists like pentazocine
may influence intraoperative conditions and postoperative recovery.

Objective: To compare the efficacy, safety, and recovery profile of dexmedetomidine-fentanyl versus
dexmedetomidine-pentazocine combinations for monitored anesthesia care during tympanoplasty.

Methods: This prospective, randomized, comparative study was conducted on 120 adult patients undergoing
tympanoplasty under MAC. Patients were randomly divided into two equal groups of 60 each. Group DF received
a loading dose of dexmedetomidine 1 mcg/kg followed by a maintenance infusion of 0.5 meg/kg/hr along with a
bolus of fentanyl 1 mcg/kg. Group DP received the same dexmedetomidine dosing regimen with a bolus of
pentazocine 0.3 mg/kg. Parameters assessed included the Ramsay Sedation Score, visual analog scale (VAS) for
pain, intraoperative hemodynamics, adverse events, patient and surgeon satisfaction scores, and recovery times.
Results: Both drug combinations provided satisfactory sedation and analgesia. Group DF demonstrated faster
onset of sedation and more profound analgesia, whereas Group DP was associated with more stable
hemodynamics and fewer respiratory events. Recovery was slightly prolonged in the DP group, although both
groups showed comparable patient and surgeon satisfaction scores.

Conclusion: Both dexmedetomidine-fentanyl and dexmedetomidine-pentazocine combinations are effective for
MAC during tympanoplasty. Fentanyl offers deeper sedation and quicker onset, while pentazocine provides a
more stable hemodynamic profile. The choice between the two may be tailored based on patient condition and
surgical requirements.

Keywords: Dexmedetomidine, Fentanyl, Pentazocine, Tympanoplasty, Sedation, Analgesia, Monitored
Anesthesia Care.
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Introduction

Tympanoplasty is a commonly performed otologic
procedure aimed at the reconstruction of the
tympanic membrane and ossicular chain to restore
hearing and prevent recurrent infections. Given the
delicate nature of middle ear surgery, optimal
surgical conditions—such as a bloodless field,
patient immobility, and minimal intraoperative
noise or movement—are paramount [1]. While
general anesthesia is traditionally employed for
these procedures, monitored anesthesia care (MAC)
has gained popularity for select patients, particularly
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when combined with local anesthesia. MAC offers
the advantage of providing sedation, anxiolysis, and
analgesia while allowing spontaneous respiration
and quicker postoperative recovery, making it an
attractive option for tympanoplasty [2].

Dexmedetomidine, a highly selective a2-adrenergic
agonist, has emerged as a favorable agent for MAC
due to its sedative, analgesic, anxiolytic, and
sympatholytic effects, with minimal respiratory
depression. It provides cooperative sedation, making
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it ideal for procedures requiring patient interaction
or feedback, such as middle ear surgeries [3].
However, dexmedetomidine alone may not always
provide sufficient analgesia, especially in painful
stimuli. As such, it is often combined with opioids
or other analgesics to enhance its efficacy.

Fentanyl, a potent short-acting synthetic opioid, is
frequently used in combination with sedatives due to
its rapid onset and effective analgesia [4]. It,
however, carries a risk of respiratory depression and
chest wall rigidity, particularly when used in higher
doses. On the other hand, pentazocine, a mixed
agonist-antagonist opioid, offers effective analgesia
with a ceiling effect on respiratory depression,
making it potentially safer in the MAC setting. It
acts predominantly on kappa-opioid receptors and
has a lower risk of dependence and respiratory
compromise [5].

Although dexmedetomidine-fentanyl combinations
are widely studied, data on dexmedetomidine-
pentazocine combinations remain sparse, especially
in the context of tympanoplasty surgery [5]. The
current study was designed to fill this knowledge
gap by comparing the sedative, analgesic,
hemodynamic, and recovery profiles of
dexmedetomidine-fentanyl and dexmedetomidine-
pentazocine combinations under MAC for
tympanoplasty [6].

The primary objectives were to evaluate sedation
quality, pain control, intraoperative hemodynamic
stability, adverse events, and patient/surgeon
satisfaction. The secondary objective was to
compare recovery times and overall safety profiles.
A better understanding of the comparative efficacy
of these drug regimens can aid anesthesiologists in
selecting the most appropriate combination tailored
to patient comorbidities and surgical requirements.

Methods

This was a prospective, randomized, comparative
clinical study conducted in the Department of
Anesthesiology at Jannayak Karpoori Thakur
Medical College and Hospital, Madhepura, Bihar,
India for one year. The study aimed to evaluate and
compare the efficacy and safety of two sedation-
analgesia  regimens—dexmedetomidine-fentanyl
and dexmedetomidine-pentazocine—administered
under monitored anesthesia care (MAC) during
tympanoplasty surgery.

A total of 120 adult patients, aged between 18 and
60 years, belonging to the American Society of
Anesthesiologists (ASA) physical status I and II,
scheduled to undergo elective tympanoplasty under
local anesthesia with MAC, were enrolled after
obtaining written informed consent. Patients with
known allergy to study drugs, significant
cardiovascular or respiratory disease, psychiatric
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illness, morbid obesity (BMI > 35), chronic opioid
use, or pregnancy were excluded.

Patients were randomly allocated into two groups of
60 each using a computer-generated random number
table. Group DF received a loading dose of
dexmedetomidine 1 mcg/kg over 10 minutes
followed by a maintenance infusion at 0.5
mcg/kg/hr, along with a bolus dose of fentanyl 1
mcg/kg intravenously. Group DP received the same
dexmedetomidine regimen in combination with
pentazocine 0.3 mg/kg administered as a single
intravenous bolus.

All patients were premedicated with injection
glycopyrrolate 0.2 mg I'V and ondansetron 4 mg IV
30 minutes before surgery. Standard monitoring was
applied, including ECG, non-invasive blood
pressure (NIBP), pulse oximetry (SpO:), and
respiratory rate. Oxygen at 2 L/min was
administered via nasal cannula throughout the
procedure. Sedation level was assessed using the
Ramsay Sedation Score (RSS), and analgesia was
monitored using the Visual Analog Scale (VAS),
with scores recorded at baseline, every 5 minutes
intraoperatively, and postoperatively at intervals of
15 minutes for the first hour.

Intraoperative hemodynamic parameters (heart rate,
systolic and diastolic blood pressure, mean arterial
pressure, and SpO:) were recorded at baseline,
during drug administration, every 5 minutes for the
first 30 minutes, and every 10 minutes thereafter
until the end of surgery. Any episodes of
hypotension (MAP < 60 mmHg), bradycardia (HR <
50 bpm), desaturation (SpO: < 94%), or respiratory
depression (RR < 10/min) were noted and managed
appropriately.

The surgeon and patient satisfaction scores were
evaluated on a 5-point Likert scale at the end of the
procedure. Time to recovery was assessed based on
the modified Aldrete score, with a score of >9
considered suitable for discharge from the
postoperative area. All adverse events such as
nausea, vomiting, excessive sedation, or delayed
recovery were recorded.

The data were analyzed using appropriate statistical
tools. Continuous variables were expressed as mean
+ standard deviation and compared using the
unpaired t-test. Categorical variables were
expressed as percentages and compared using the
chi-square or Fisher’s exact test. A p-value of <0.05
was considered statistically significant.

Here is the Results section, formatted according to
your specified structure. It includes a brief summary
followed by 12 well-organized tables with
interpretations and proper headings.

Results
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This randomized comparative study included 120
patients undergoing tympanoplasty under monitored
anesthesia care. Both groups (Dexmedetomidine-
Fentanyl [DF] and Dexmedetomidine-Pentazocine
[DP]) were comparable in terms of baseline
demographic characteristics. Group DF

demonstrated a faster onset of sedation and superior
analgesia, while Group DP had better hemodynamic
stability and fewer adverse respiratory events.
Patient and surgeon satisfaction scores were high in
both groups, and recovery was slightly prolonged in
the DP group.

Table 1: Baseline Demographic Characteristics

Parameter Group DF (n = 60) Group DP (n = 60) p-value
Age (years) 36.5+£11.2 37.2+£10.7 0.71
Gender (M/F) 28/32 30/30 0.71
Weight (kg) 60.4 £ 8.6 61.1+9.0 0.59
BMI (kg/m?) 23.4+£29 23.6£3.1 0.71
ASA /I 34/26 35/25 0.84

Table 2: Onset Time to Achieve Target Sedation (RSS > 3)

Parameter Group DF (min) Group DP (min) p-value

Time to RSS >3 (mean + SD) 74+1.8 9.1+£2.0 <0.001
Table 3: Intraoperative Ramsay Sedation Score (RSS)

Time Interval (min) Group DF (Mean = SD) Group DP (Mean = SD) p-value

10 34+0.6 3.1+£0.5 0.01

20 39+0.7 3.5+£0.6 0.004

30 4.1+0.8 3.7+£0.7 0.008

Table 4: Intraoperative Visual Analog Scale (VAS) Scores

Time Interval (min) Group DF (Mean = SD) Group DP (Mean = SD) p-value
10 1.5+£0.8 2.0+£0.9 0.003
20 1.3+£0.7 1.9+0.8 0.001
30 1.2+0.6 1.8+0.9 0.002

Table 5: Intraoperative Heart Rate (beats/min)

Time Point (min) Group DF (Mean = SD) Group DP (Mean = SD) p-value
Baseline 76.3+7.1 759+74 0.71

30 68.4+6.9 72.1+6.6 0.002
60 66.5+7.0 71.0+7.2 <0.001

Table 6: Mean Arterial Pressure (MAP in mmHg)

Time Point (min) Group DF (Mean = SD) Group DP (Mean = SD) p-value
Baseline 94.2+6.5 93.9+6.7 0.76

30 83.4+7.0 88.7+6.5 <0.001
60 80.1 £6.4 87.1£6.2 <0.001

Table 7: Intraoperative Adverse Events

Event Group DF (n, %) Group DP (n, %) p-value
Respiratory depression 5 (8.3%) 1 (1.7%) 0.09
Bradycardia 4 (6.7%) 2 (3.3%) 0.68
Hypotension 6 (10.0%) 2 (3.3%) 0.27
Nausea/Vomiting 3 (5.0%) 4 (6.7%) 0.70
Table 8: Surgeon Satisfaction Score (1-5 Scale)
Score (Mean + SD) Group DF Group DP p-value
Surgeon score 4.6=+0.5 44+0.6 0.11

Table 9: Patient Satisfaction Score (1-5 Scale)

Score (Mean + SD) Group DF Group DP p-value
Patient score 45+0.6 44+0.7 0.48
Kumar et al. International Journal of Pharmaceutical Quality Assurance
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Table 10: Recovery Time (Minutes to Aldrete Score >9)

Parameter

Group DF (Mean = SD)

Group DP (Mean £ SD) p-value

Recovery time (min) 263+5.2

30.1£5.5 <0.001

Discussion

Monitored anesthesia care (MAC) plays a critical
role in otologic surgeries such as tympanoplasty,
where the preservation of vital functions along with
patient immobility, comfort, and cooperation is
paramount. In this study, we evaluated and
compared two drug regimens—dexmedetomidine-
fentanyl (DF) and dexmedetomidine-pentazocine
(DP)—to determine their efficacy, safety, and
patient/surgeon satisfaction profiles in
tympanoplasty under MAC [7].

Our findings reveal that both combinations provided
effective sedation and analgesia without significant
complications. However, important
pharmacodynamic distinctions between the two
combinations were evident [8]. The DF group
exhibited a significantly faster onset of sedation,
likely due to the rapid action of fentanyl, a potent
synthetic opioid with a short latency. The average
time to reach an RSS >3 in the DF group was 7.4
minutes, significantly shorter than the 9.1 minutes
observed in the DP group. This suggests that
fentanyl is more appropriate when a quicker onset is
desired, especially in high-turnover ambulatory
settings [9].

Sedation depth, as reflected by Ramsay Sedation
Scores (RSS), was consistently higher in the DF
group during the intraoperative period. This may be
attributable to the synergistic sedative effects of
fentanyl when combined with dexmedetomidine.
Pentazocine, although effective, possesses mixed
agonist-antagonist activity at opioid receptors,
which might result in relatively less predictable
sedation depth [10].

Analgesic efficacy was superior in the DF group, as
evidenced by lower intraoperative Visual Analog
Scale (VAS) scores. Fentanyl's strong p-opioid
receptor agonism likely contributed to this
difference [11]. However, pentazocine still provided
satisfactory analgesia, with VAS scores remaining
below 2.0 on average, indicating its -clinical
usefulness where respiratory safety is a concern.

Hemodynamic parameters presented a nuanced
picture. The DP group maintained more stable heart
rates and mean arterial pressures throughout
surgery, suggesting a more favorable cardiovascular
profile [12]. Dexmedetomidine is known to cause
dose-dependent bradycardia and hypotension due to
its sympatholytic effects; the additive impact of
fentanyl may exacerbate this in the DF group. Thus,
for patients with borderline or compromised
cardiovascular function, the DP regimen may be
safer [13].
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Respiratory adverse events were slightly more
frequent in the DF group, although not statistically
significant. Five patients in the DF group exhibited
mild respiratory depression, compared to only one
in the DP group. This aligns with existing literature,
which attributes respiratory safety advantages to
pentazocine, given its partial agonist profile and
ceiling effect on respiratory depression [14].

Surgeon and patient satisfaction scores were high in
both groups, indicating that both regimens provided
adequate surgical conditions and patient comfort.
However, the slightly higher surgeon satisfaction
score in the DF group might be related to deeper
sedation and greater immobility [15]. Interestingly,
despite the higher analgesia and sedation, patients in
the DF group recovered faster, with a significantly
shorter time to reach Aldrete scores >9 compared to
the DP group. This could reflect the shorter context-
sensitive half-time of fentanyl, facilitating quicker
postoperative clearance compared to the longer-
acting pentazocine [16].

The requirement for postoperative rescue analgesia
within the first hour was slightly higher in the DP
group, though the difference was not statistically
significant. This supports the observation that
fentanyl may provide better intraoperative analgesic
coverage [17].

In summary, both drug combinations were found to
be safe and effective for MAC during
tympanoplasty. The DF combination may be
preferred where rapid onset, deeper sedation, and
stronger analgesia are needed. However, in settings
prioritizing ~ hemodynamic  and  respiratory
stability—particularly in elderly or comorbid
patients—the DP combination offers a viable
alternative with fewer adverse effects and
acceptable analgesia and sedation.

Our findings are in concordance with previous
studies that have explored dexmedetomidine
combinations in various surgeries under MAC. The
unique contribution of this study lies in directly
comparing fentanyl and pentazocine, two opioids
with  differing pharmacologic  profiles, in
conjunction with dexmedetomidine. Future studies
with larger sample sizes and more diverse patient
populations could help to further refine the choice of
agents for individualized patient care.

Conclusion

This randomized comparative study evaluated the
effectiveness and safety of two sedoanalgesic
combinations—dexmedetomidine-fentanyl ~ (DF)
and  dexmedetomidine-pentazocine  (DP)—for
monitored  anesthesia care (MAC) during
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tympanoplasty surgery. Both combinations provided
satisfactory intraoperative conditions with effective
sedation, analgesia, and patient as well as surgeon
satisfaction, affirming their suitability for
procedures under MAC.

The DF group demonstrated a faster onset of
sedation, deeper sedation levels, and superior
intraoperative analgesia. These advantages make the
DF regimen especially useful in settings where rapid
induction and strong analgesia are crucial, such as in
short-duration outpatient surgeries. However, this
came at the cost of a higher incidence of respiratory
depression and greater hemodynamic fluctuation,
necessitating vigilant monitoring.

Conversely, the DP group offered greater
hemodynamic stability and a lower incidence of
respiratory complications, making it a safer option
in patients with cardiovascular or respiratory
vulnerabilities. Although the sedation onset was
slower and analgesic efficacy slightly reduced
compared to DF, the DP regimen still provided
clinically acceptable levels of patient comfort and
surgical conditions.

Recovery profiles also differed slightly, with
patients in the DF group achieving faster return to
baseline consciousness levels, which may be
beneficial in high-turnover surgical units.
Meanwhile, the DP group had a marginally longer
recovery period but without compromising safety or
satisfaction.

In conclusion, both dexmedetomidine-fentanyl and
dexmedetomidine-pentazocine are effective
combinations for MAC in tympanoplasty. The
selection between them should be individualized,
taking into account patient comorbidities,
anticipated duration of surgery, and institutional
preferences. Dexmedetomidine-fentanyl is ideal for
rapid onset and deeper sedation, whereas
dexmedetomidine-pentazocine provides a more
hemodynamically stable and respiratory-safe
profile, making it preferable in high-risk patients.

Future multicenter studies with larger cohorts and
long-term outcome assessments are recommended
to further validate and refine the clinical applications
of these drug combinations across various surgical
contexts.

References

1. Parikh DA, Kolli SN, Karnik HS, Lele SS, Ten-
dolkar BA. A prospective randomized double-
blind study comparing dexmedetomidine vs.
combination of midazolam-fentanyl for tym-
panoplasty surgery under monitored anesthesia
care. J Anaesthesiol Clin Pharmacol. 2013
Apr;29(2):173-8. doi: 10.4103/0970-
9185.111671. PMID: 23878436; PMCID:
PMC3713662.

Kumar et al.

10.

11.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

Kosucu M, Tugcugil E, Cobanoglu B, Arslan E.
Evaluation of the perioperative effects of dex-
medetomidine on tympanoplasty operations.
Am J Otolaryngol. 2020 Nov-
Dec;41(6):102619. doi: 10.1016/j.am-
j0t0.2020.102619. Epub 2020 Jun 20. PMID:
32634642.

LiH, Yang X, Lu L, Chen J, Dai YH. [Experi-
ences of second type I tympanoplasty]. Lin
Chuang Er Bi Yan Hou Tou Jing Wai Ke Za
Zhi. 2018 Nov;32(22):1703-1706. Chinese. doi:
10.13201/j.issn.1001-1781.2018.22.005.
PMID: 30716799.

Firat Y, Selimoglu E. Dexmedetomidine: a
novel anesthetic agent for middle ear surgery.

Recent Pat CNS Drug Discov. 2007
Jun;2(2):151-4. doi:
10.2174/157488907780832760. PMID:
18221227.

Taneja MK. Role of Platelet Rich Plasma in
Tympanoplasty. Indian J Otolaryngol Head
Neck Surg. 2020 Jun;72(2):247-250. doi:
10.1007/s12070-020-01815-y. Epub 2020 Feb
13. PMID: 32551285; PMCID: PMC7276456.
Malhotra M, Malhotra R, Varshney S, Priya M,
Bhardwaj A, Tyagi A, Kumar A, Gupta S. A
Historical Review of Indian Perspectives on
Techniques of Tympanoplasty. Int J Otolaryn-
gol. 2020 Mar 30;2020:1408270. doi:
10.1155/2020/1408270. PMID: 32308688;
PMCID: PMC7152930.

Orosz JE, Braz MG, Golim MA, Barreira MA,
Fecchio D, Braz LG, Braz JR. Cytokine profile
in patients undergoing minimally invasive sur-
gery with balanced anesthesia. Inflammation.
2012 Dec;35(6):1807-13. doi: 10.1007/s10753-
012-9501-2. PMID: 22777067.

LiL, XieJ, Liu Y, Gong SS. [Revisional radical
mastoidectomy surgeries--25 cases'experience].
Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za
Zhi. 2017 Oct 7;52(10):766-770. Chinese. doi:
10.3760/cma.j.issn.1673-0860.2017.10.010.
PMID: 29050095.

Hanne P, Goto T, Nakata Y, Ishiguro Y, Morita
S. Nitrogen accumulation during closed circuit
anesthesia depends on the type of surgery. J
Clin Anesth. 2005 Nov;17(7):504-8. doi:
10.1016/j.jclinane.2004.12.016. PMID:
16297749.

Durmus M, But AK, Dogan Z, Yucel A, Miman
MC, Ersoy MO. Effect of dexmedetomidine on
bleeding during tympanoplasty or septorhino-
plasty.  Eur J  Anaesthesiol. 2007
May;24(5):447-53. doi:
10.1017/50265021506002122. Epub 2007 Jan
23. PMID: 17241505.

Gokahmetoglu G, Pehlivan S, Aksu R, Biger C.
Effects of dexmedetomidine and esmolol on
otoacoustic emissions during controlled hypo-
tensive anesthesia: randomized clinical trial.

International Journal of Pharmaceutical Quality Assurance

189



International Journal of Pharmaceutical Quality Assurance

12.

13.

14.

Kumar et al.

Clin Invest Med. 2020 Apr 5;43(1):E9-E17.
doi: 10.25011/cim.v43i1.33564. PMID:
32247297.

Ooba S, Ueki R, Kariya N, Tatara T, Hirose M.
Mathematical evaluation of responses to surgi-
cal stimuli under general anesthesia. Sci Rep.
2020 Sep 17;10(1):15300. doi:
10.1038/s41598-020-72307-w. PMID:
32943724; PMCID: PMC7499303.

Hsu YC, Kuo CL, Huang TC. A retrospective
comparative study of endoscopic and micro-
scopic Tympanoplasty. J Otolaryngol Head
Neck Surg. 2018 Jul 4;47(1):44. doi:
10.1186/s40463-018-0289-4. PMID:
29973286; PMCID: PMC6033204.

Takeyama E, Ito C, Amano E, Shibuya H. In-
crease in Intraoperative Urine Output During
Tympanoplasty: A Retrospective Cohort Study.
Asian J Anesthesiol. 2020 Mar 1;58(1):14-23.
doi:  10.6859/aja.202003 58(1).0003. Epub
2020 Mar 26. PMID: 33081430.

15.

16.

17.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

Shinnabe A, Yamamoto H, Hara M, Hasegawa
M, Matsuzawa S, Kanazawa H, Yoshida N, lino
Y. Fallopian canal dehiscence at pediatric cho-
lesteatoma surgery. Eur Arch Otorhinolaryngol.
2014 Nov;271(11):2927-30. doi:
10.1007/s00405-013-2789-1. Epub 2013 Oct
26. PMID: 24162771.

Ayoglu H, Yapakci O, Ugur MB, Uzun L, Al-
tunkaya H, Ozer Y, Uyanik R, Cinar F, Oz-
kocak I. Effectiveness of dexmedetomidine in
reducing bleeding during septoplasty and tym-
panoplasty operations. J Clin Anesth. 2008
Sep;20(6):437-41. doi: 10.1016/j.jcli-
nane.2008.04.008. PMID: 18929284.

Angeletti D, Pace A, lannella G, Rossetti V,
Colizza A, Di Gioia C, Magliulo G. Tympanic
Cholesterol Granuloma and Exclusive Endo-
scopic Approach. Am J Case Rep. 2020 Sep
22;21:€925369. doi: 10.12659/AJCR.925369.
PMID: 32960877; PMCID: PMC7520131.

International Journal of Pharmaceutical Quality Assurance

190



