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ABSTRACT
Objective: This article aimed to assess the efficacy of peritonsillar infiltration with dexmedetomidine‑ropivacaine versus tramadol‑ropivacaine 
for pain control and sedation after tonsillectomy in pediatric patients.

Materials and Methods: This double‑blind clinical trial recruited 99 eligible children  (4–8  years old) undergoing tonsillectomy 
and assigned to three block‑randomized groups, receiving dexmedetomidine‑ropivacaine  (group  A), tramadol‑ropivacaine  (group  B), or 
placebo‑ropivacaine (group C). The vital signs included blood pressure, heart rate, and SaO2 before anesthesia induction, during surgery at 
regular intervals until 24 h after surgery. The duration of surgery and recovery, complications, and analgesic consumption were recorded and 
pain scores were measured by Children's Hospital of Eastern Ontario Pain Scale (CHEOPS) and Oucher scales as well as sedation scores by 
the Wilson sedation scale. Data were analyzed within SPSS 20 at a significance level of 0.05.

Results: The lowest pain scores were measured by the CHEOPS scale in the dexmedetomidine‑ropivacaine group (P < 0.05). Statistically 
significant difference was observed in the CHEOPS pain score between the first two groups at 30 min, 1 h, 2 h, and 4 h after surgery (P < 0.01). 
The differences were revealed in the Oucher pain assessments among all groups from the time of recovery to four postoperative hours (P < 0.05), 
with the lowest in the dexmedetomidine‑ropivacaine group whose sedation score was greater during recovery and 5 min after surgery (P < 0.05). 
Subjects in tramadol group had six cases of dizziness and nausea, while no side effects were observed in two other groups (P < 0.05). Only 
seven participants receiving dexmedetomidine required acetaminophen, but 29 in the tramadol group and all in the placebo group demanded 
to receive acetaminophen (P = 0.001).

Conclusion: The authors concluded that dexmedetomidine as an adjuvant to ropivacaine has better performance in local infiltration for 
intra‑ and post‑tonsillectomy analgesia and postoperative sedation, without any special side effects (like the placebo group), and that it hence 
is recommended to be used for local infiltration during tonsillectomy.

Keywords: Dexmedetomidine, general anesthesia, pain 
control, peritonsillar infiltration, ropivacaine, sedation, 
tonsillectomy, tramadol

INTRODUCTION

Nowadays, a large portion of pediatric diseases and 
health‑care costs remains to be accounted for by inflammatory 
and infectious diseases of the throat, tonsils, and adenoids, 
in most cases, leading to two common pediatric surgeries, 
that is, tonsillectomy and adenotonsillectomy.[1] The first 
treatment option for the disease is thought to be a common, 
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painful procedure, associated with postoperative problems 
including pain, bleeding, laryngospasm, airway obstruction, 
nausea and vomiting, and aspiration.[2] Several analgesics are 
reported to be selected for post‑tonsillectomy pain relief, like 
narcotics, non-steroidal anti-inflammatory drugs, and local 
anesthetics among which narcotics may contribute to the 
reduced tone of the upper airway, weakened cough reflex, 
respiratory failure, and postoperative nausea and vomiting.[3] 
Numerous studies have reported the beneficial effects of 
preoperative analgesia induced by different commonly used 
drugs for postoperative pain treatment.[4]

First, dexmedetomidine continues to be an α2‑adrenergic 
agonist, with analgesic, sedative, and antihypertensive 
properties[5] and can be considered an effective treatment 
when added to local anesthetics during peripheral nerve 
block.[6,7] Tramadol is a synthetic opioid of the amino 
cyclohexanol group and a centrally acting analgesic with 
weak opioid agonist properties, which appears to have major 
effects on noradrenergic and serotonergic neurotransmission, 
whereas some data showed the efficacy of adding tramadol 
to local anesthetics for peripheral nerve blocks.[8] It is 
considered to be a centrally acting analgesic with two distinct 
mechanisms of action: weak agonist effects on µ‑opioid 
receptors and neurotransmitter reuptake inhibitors.

The CHEOPS is a valid scale to assess the pain severity and 
mostly preferred for children of age group 1–5 years, but it is 
used in older children in some studies.[9,10] In addition, Oucher 
scale is a valid and reliable tool to measure the self‑report 
pain measurement in all patients. We used these two pain 
measurement scales for assenting the pain score in this clinical 
trial.[11‑14] Numerous trials showed that it helped relieve pain by 
intravenous and intramuscular administration.[15] As reported 
by another study on the efficacy of peritonsillar infiltration 
with tramadol on post‑tonsillectomy pain relief, use of 
tramadol increased the risk of nausea and vomit between 2 
and 6 h after surgery.[16] Though the importance of managing 
post‑tonsillectomy pain has been cited in various studies 
using different pain‑relieving drugs, but not our adjuvants, 
the present clinical trial was designed to compare the efficacy 
of peritonsillar infiltration of dexmedetomidine‑ropivacaine 
versus tramadol‑ropivacaine for pain control and sedation 
after general anesthesia tonsillectomy.

MATERIALS AND METHODS

Setting and patients
In a randomized, double‑blind, parallel clinical trial, 99 
pediatric patients with 4–8  years’ old who undergoing 
tonsillectomy recruited. Sample size calculation and the 

required sample for each study group were calculated using 
the results of the study by our recent study[17] and considering 
the study power being equal to 80% as well as the confidence 
interval of 95% in each group equaling 33 patients.

The eligible subjects recruited based on inclusion and 
exclusion criteria. Inclusion criteria were patients aged 3 to 12, 
American Society of Anesthesiologists class II and I, undergoing 
tonsillectomy, and absence of chronic pain. Exclusion criterion 
was included patient or parents’ dissatisfaction with the 
surgery and using analgesics. Moreover, patients with 
metabolic endocrine disease, coagulation disease, mental 
retardation, growth and development disorders, allergy to the 
drugs used, peritonsillar abscess, hypertension, and psychotic 
disorder were excluded from the study.

Intervention
All subjects were hospitalized at least one day before surgery 
and they were kept nil per os (NPO) for 8 h. After ensuring 
adherence to NPO guidelines and administration of 5 ml/kg 
IV crystalloid Ringer’s solution, all patients underwent the 
same anesthesia protocol, receiving 1  µg/kg fentanyl, 
5 mg/kg thiopental sodium (Jaber‑Pharma Co., Karaj, Iran), 
and 0.5 mg/kg IV atracurium. Patients were randomized into 
three groups using a block randomization method [Figure 1]. 
After induction of anesthesia and endotracheal intubation by 
spiral cuffed ETT with appropriate size for each patient, and 
immediately before surgical incision, the tonsillar bed, and 
peritonsillar tissues were infiltrated on both sides using the 
same technique, with fanwise injections from the superior 
and inferior poles of the tonsillar fossa by a surgeon who 
performed surgery 5 min later. Dexmedetomidine‑ropivacaine 
group (group A), receiving a 5‑ml solution containing 0.25% 
ropivacaine + 1 µg/kg dexmedetomidine (Exir Pharmaceutical 
Co., Borujerd, Iran);[18] tramadol‑ropivacaine group (group B), 
the same ropivacaine solution + 2 mg/kg tramadol (Caspian 
Tamin Co., Rasht, Iran);[10] and placebo‑ropivacaine 
group (group C), the same solution + normal saline,[18] and 
all given by peritonsillar infiltration. To equalize the volume 
of the study drug administered to each subject, once the 
target dose of adjuvant was determined, it was diluted to 
10 ml with distilled water, and then 5 ml of the prepared drug 
was infiltrated on each side. Local infiltration was used for 
administration of interventions including dexmedetomidine 
and tramadol as adjuvant.

Intravenous metoclopramide 0.1 mg/kg was administered 
to patients with vomiting or nausea. Furthermore, sedation 
score was recorded in recovery, 5, 15, and 30 min, as well as 
1, 2, 4, 6, 12, and 24 h after surgery. To ensure the study blind 
is maintained, the patients and data collector intern were 
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unaware of the group allocation, whereas an anesthesiologist 
administered general anesthesia and injected the drugs.

Measurements
We recorded the monitored patients’ vital signs including 
mean arterial pressure (MAP), heart rate (HR), and saturation 
oxygen  (SaO2) before induction of anesthesia, at regular 
intervals during surgery, and in recovery time. The recovery 
time considered based on the Aldrete score and when the 
Aldrete score is achieved above 8, the patient is discharged 
from recovery as conducted in other studies.[19,20] The CHEOPS, 
Oucher, and Wilson scales were used for the pain severity 
assessment, self‑report pain measurement, and sedation 
evaluation, respectively. The validity and reliability of pain and 
sedation assessment tools are shown in other studies.[2,12,13,19,21]

The reference point for measurement of pain score was 
started from entering to recovery room. The Oucher, a 
self‑report pain assessment tool for children aged 3–12, 
is used by child health professionals worldwide, whose 
reliability has been documented, while statistical tests have 
established its content and construct validity.[13,22] Pain score 
was measured during recovery, 5, 15, and 30 min, 1, 2, 4, 
6, 12, and 24 h after surgery. This tool is one of the most 
validated, oldest, and most widely used self‑report measures 
of children’s pain intensity, developed by Beyer[13,22] and 
comprises six photographs of a child’s face showing different 
expressions of pain. It is oriented vertically and has numbers 
assigned to each face scored within the range of one (no pain) 
to 10 (worst pain), based on which doses of 10–15 mg/kg of 
acetaminophen in tablet form were used to relieve pain if 
the patients’ pain exceeded five.

Ethical consideration
All patients and their parents were informed about 
the objectives of the study and signed the written 
informed consent. Ethical clearance was obtained from the 
Institutional Ethical Committee with Ref no IR.ARAKMU.
REC.1400.040 dated 03.07.2018. Moreover, the protocol 
is registered in Iranian Registry Clinical Trial by code 
IRCT20141209020258N163.

Statistical analysis
Data were analyzed using SPSS version  20  (SPSS Inc., 
Chicago, IL, USA). The Kolmogorov–Smirnov test was used 
to assess the normal distribution of data. One‑way analysis 
of variance (ANOVA) was used to analyze the mean difference 
of quantitative variables among three groups, and ANOVA 
was used to assess the difference between groups during 
time for repeated observations. The Chi‑square test was 
applied to analyze the gender, complications, and analgesic 
consumption among the studied groups. A significant level 
was considered at 0.05.

RESULTS

This double‑blind trial enrolled 99 pediatric patients 
undergoing tonsillectomy, who were randomly split 
into three groups  (dexmedetomidine  +  ropivacaine, 
tramadol + ropivacaine, and placebo + ropivacaine) with 
minimum and maximum ages of 4 and 8 years; the overall 
mean age was 6.97 ± 1.45, among which 54 (54.5%) were 
men and 45 (45.5%) were women. No statistically significant 
difference was observed regarding SaO2, MAP, HR, the 
duration of surgery, and Aldrete score (P > 0.05).

Assessed for eligibility (n = 120)

Excluded (n = 5)
Not meeting inclusion criteria (n = 6) 
Refused to participate (n = 3) 
Incorrectly filled out forms (n = 2)

Signing informed consent (n = 104)

Randomized (n = 104)

TRA group (n = 35) PBO group (n = 34)DEX group (n = 35)

Analyzed (n = 33)
Dropouts (n = 2)

Analyzed (n = 33)
Dropouts (n = 2)

Analyzed (n = 33)
Dropouts (n = 1)
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Figure 1: CONSORT diagram showing the flow of participants through each stage of a randomized trial
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Statistically significant differences  [Table  1] were seen 
among the groups in terms of CHEOPS scores across the 
study time points  (P  <  0.05), as confirmed by repeated 
measure  (P < 0.05). The lowest pain score was observed 
in the dexmedetomidine‑ropivacaine group. A  statistically 
significant difference was found in pain scores between the 
two groups of dexmedetomidine and tramadol in 30 min, 1, 
2, and 4 h after surgery (P < 0.01). Chart 1 depicted based 
on repeated measurements test and showed that there 
was a significant difference in trend of pain score among 
three groups and the lowest pain was reported in the 
dexmedetomidine‑ropivacaine group (P < 0.05).

Based on Table 2, statistically significant differences were seen 
in Oucher scores among the groups from the time of recovery 
to 4 h after surgery (P < 0.05). As repeated measures test also 
confirmed, statistically significant differences were found in 
terms of Oucher scores in the groups (P < 0.05). The lowest 
pain score was observed in the dexmedetomidine‑ropivacaine 
group. Statistically significant difference was observed in 
pain intensity measured by the Oucher scale between the 
two groups of dexmedetomidine and tramadol, whereas 
the pain score was less in the first group  (P  <  0.05). 
The repeated measurements test  [Chart 2] showed that 
dexmedetomidine‑ropivacaine group have different trend of 
pain with other groups.

Statistically significant differences were found in 
sedation [Table 3] among the three groups during recovery 
and 5  min after surgery  (P  <  0.05), while it was greater 
in the dexmedetomidine group at the two time points. 
Though statistically significant differences were observed 
among the groups in terms of complications (dizziness and 
nausea  (P  =  0.002), the tramadol group had six cases of 
dizziness and nausea, while no side effect was found in the 
dexmedetomidine group  [Table  4]. Statistically significant 
differences [Table 5] were found in analgesic consumption 
among the groups  (P  =  0.001). Seven patients receiving 
dexmedetomidine needed acetaminophen, but 29 patients 
in the tramadol group and all those in the placebo group 
demanded to receive acetaminophen.

DISCUSSION

This double‑blind trial recruited three groups of patients 
scheduled for tonsillectomy at the Amir Kabir Hospital (Arak), 
receiving dexmedetomidine‑ropivacaine, tramadol‑ropivacaine, 
or placebo‑ropivacaine infusions, and showing no significant 
difference in SaO2, HR, and MAP, as well as the duration of 
surgery. The lowest pain score measured by the CHEOPS scale 
was observed in the dexmedetomidine‑ropivacaine group. 
Statistically significant difference was found in the CHEOPS 
pain assessments between the first two groups at 30 min, 1, 

Table 1: Comparison of mean and SD of CHEOPS scores

Group 
CHEOPS scores

Dexmedetomidine‑ropivacaine 
Mean±SD

Tramadol‑ropivacaine 
Mean±SD

Placebo‑ropivacaine 
Mean±SD

P

Recovery 0.242±0.435 0.303±0.466 0.818±0.682 0.001
5 min postop 0.393±0.496 0.545±0.616 1.30±0.636 0.001
15 min postop 0.393±0.496 0.666±0.478 1.42±0.560 0.001
30 min postop 0.393±0.496 1.09±0.291 1.57±0.501 0.001
1 h postop 0.606±0.496 1.21±0.415 1.57±0.501 0.001
2 h postop 0.787±0.415 1.36±0.488 1.66±0.478 0.001
4 h postop 1.15±0.364 1.42±0.501 1.75±0.435 0.001
6 h postop 1.45±0.505 1.48±0.507 1.78±0.415 0.009
12 h postop 1.42±0.501 1.39±0.496 1.78±0.415 0.001
24 h postop 1.42±0.501 1.39±0.496 1.78±0.415 0.001

Table 2: Comparison of mean and SD of Oucher pain scores

Group 
Oucher scores

Dexmedetomidine‑ropivacaine 
Mean±SD

Tramadol‑ropivacaine 
Mean±SD

Placebo‑ropivacaine 
Mean±SD

P

Recovery 1.42±0.501 2.36±0.488 3.06±0.704 0.001
5 min postop 1.63±0.603 2.57±0.613 3.27±0.574 0.001
15 min postop 2.00±0.433 2.90±0.678 3.45±0.616 0.001
30 min postop 2.27±0.452 3.09±0.842 3.69±0.847 0.001
1 h postop 2.54±0.564 3.42±0.830 4.00±0.559 0.001
2 h postop 2.969±0.529 3.72±0.674 4.09±0.723 0.001
4 h postop 3.33±0.595 4.06±0.704 3.78±0.780 0.001
6 h postop 3.63±0.603 3.90±0.630 3.60±0.658 0.105
12 h postop 3.72±0.516 3.66±0.645 3.42±0.501 0.071
24 h postop 3.90±0.522 3.66±0.645 3.72±0.452 0.177
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2, and 4 h after surgery and in the Oucher pain assessments 
among the three groups from the time of recovery to 4 h after 
surgery, with the lowest in the dexmedetomidine‑ropivacaine 
group. Moreover, a significant difference was found in pain 
intensity measured by the Oucher scale between the two 
groups of dexmedetomidine and tramadol, and the pain score 
was less in the dexmedetomidine group in which sedation 
score was greater during recovery and 5 min after surgery.

Moreover, statistically significant differences were 
observed in complications including dizziness and nausea 

among the groups. The tramadol group had six cases of 
dizziness and nausea, while no side effects were found 
in the dexmedetomidine group. Statistically significant 
differences were found among the three groups in 
terms of analgesic consumption. Only seven patients in 
the dexmedetomidine groups needed acetaminophen, 
while 29  patients in the tramadol group and all in the 
placebo group needed to receive acetaminophen. Overall, 
dexmedetomidine alleviated pain and increased sedation 
in patients without causing any side effects, while the 

Table 3: Comparison of mean and SD of Wilson sedation scores

Group 
Wilson scores

Dexmedetomidine‑ropivacaine 
Mean±SD

Tramadol‑ropivacaine 
Mean±SD

Placebo‑ropivacaine 
Mean±SD

P

Recovery 2.48±0.507 1.63±0.488 1.57±0.501 0.001
5 min postop 2.48±0.507 1.63±0.488 1.57±0.501 0.001
15 min postop 1.84±0.618 1.60±0.496 1.57±0.501 0.086
30 min postop 1.84±0.618 1.60±0.496 1.57±0.501 0.086
1 h postop 1.30±0.466 1.30±0.466 1.33±0.478 0.955
2 h postop 1.30±0.466 1.30±0.466 1.33±0.478 0.955
4 h postop 1.06±0.242 1.00±00.00 1.00±00.00 0.132
6 h postop 1.00±00.00 1.00±00.00 1.00±00.00 >0.05
12 h postop 1.00±00.00 1.00±00.00 1.00±00.00 >0.05
24 h postop 1.00±00.00 1.00±00.00 1.00±00.00 >0.05

Table 4: Comparison of frequency and percentage of complications  (dizziness, hypotension, nausea, and bradycardia)

Group 
Complications

Dexmedetomidine‑ropivacaine 
Number  (%)

Tramadol‑ropivacaine 
Number  (%)

Placebo‑ropivacaine 
Number  (%)

P

Does not have 33 (100) 27 (81.81) 33 (100) 0.0020
Dizziness and nausea 0  (0) 6  (18.18) 0  (0)

Table 5: Comparison of frequency and percentage of analgesic consumption

Group 
Analgesic consumption

Dexmedetomidine‑ropivacaine 
Number  (%)

Tramadol‑ropivacaine 
Number  (%)

Placebo‑ropivacaine 
Number  (%)

P

Does not have 27 (81.81) 4 (12.12) 0 (0) 0.001
Has 7  (21.21) 29  (87.87) 33  (100)
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receiving patients needed the minimum analgesic dose 
within 24 h.

As an a2‑adrenergic agonist, dexmedetomidine has 
analgesic, sedative, and antihypertensive properties[5] 
and can be effective if added to local anesthetics during 
peripheral nerve block.[6,7] Lahane et  al.[23] compared the 
peritonsillar infiltration and intravenous dexmedetomidine 
for perioperative analgesia in tonsillectomy and concluded 
that peritonsillar dexmedetomidine medication can be 
a valuable alternative to intravenous dexmedetomidine. 
Similarly, our results indicate the significant efficacy of 
dexmedetomidine in relieving pain and increasing sedation. 
Similarly, Modir et al.’s[24] clinical trial assessed the efficacy of 
granisetron, dexmedetomidine, and lidocaine after etomidate 
injection for general surgery in which pain score was low in 
the intervention groups, and lower in the dexmedetomidine 
group, while the mean pain score was statistically less in 
the lidocaine group than granisetron, whose results were 
consistent with ours.

Alebouyeh et  al.[25] performed a study evaluating the 
analgesic effect of topical tramadol on postoperative 
pain control in children undergoing tonsillectomy or 
adenotonsillectomy, suggesting that peritonsillar tramadol 
infiltration can be recommended as a safe method that creates 
appropriate analgesia in children undergoing tonsillectomy 
or adenotonsillectomy. The tramadol group in our study had 
better effectiveness than the placebo group, reduced pain, 
and increased sedation but had no better efficacy profile 
than dexmedetomidine. Tsaousi et  al.’s[26] review explored 
the peritonsillar infiltration of tramadol and bupivacaine 
to improve the outcome of tonsillectomy in children and 
suggested that the infiltration can play an important role 
in pain relief and be recommended. Our trial showed that 
tramadol effectiveness was more than that of placebo but 
less than that of dexmedetomidine.

Similar to our finding, Heiba et al.’s[27] results from a study 
aimed at comparing peritonsillar infiltration of tramadol 
and lidocaine for the post‑tonsillectomy pain relief indicated 
that the effect of tramadol in pain management during 
the first six postoperative hours was comparable to that 
of lidocaine. Moreover, Ayatollahi et  al.[28] compared the 
peritonsillar infiltration effects of ketamine and tramadol 
on post‑tonsillectomy pain, concluding that peritonsillar 
infiltration of tramadol reduces pain, analgesic consumption, 
and the time to recovery without any significant side 
effects. In our study, tramadol was more effective than 
placebo, while dexmedetomidine was more effective in 
reducing pain and increasing sedation. In line with our study, 

Abdel‑Ghaffar and Abdel‑Haleem[18] reported their finding on 
the effect of peritonsillar versus intravenous administration 
of dexmedetomidine on pediatric post‑tonsillectomy pain 
relief, concluding that though both methods were effective 
for pain management and procedural sedation, peritonsillar 
infiltration is recommended because it has no systemic 
effects, improves family satisfaction, and increases the total 
oral fluids on the first day.

CONCLUSION

The three‑group comparison indicated that dexmedetomidine 
as an adjuvant to ropivacaine has better performance in local 
infiltration for intra‑ and post‑tonsillectomy analgesia and 
postoperative sedation, without any special side effects and 
that it hence is recommended to be used for local infiltration 
for tonsillectomy.

Acknowledgments
This article is the result of a general medical thesis, with the 
code of ethics of IR.ARAKMU.REC.1400.040 and the clinical 
practice code IRCT20141209020258N163. We hereby would 
like to express sincere gratitude to the Clinical Research 
Council at the Amir Kabir Hospital for their guidance, as well 
as to the research deputy of the Arak University of Medical 
Sciences for his assistance and support.

Financial support and sponsorship
The article received financial support from Arak University 
of Medical Sciences.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1.	 Leiberman A, Stiller‑Timor  L, Tarasiuk A, Tal A. The effect of 
adenotonsillectomy on children suffering from obstructive sleep 
apnea syndrome  (OSAS): The Negev perspective. Int J Pediatr 
Otorhinolaryngol 2006;70:1675‑82.

2.	 Dal D, Celebi N, Elvan EG, Celiker V, Aypar U. The efficacy of intravenous 
or peritonsillar infiltration of ketamine for postoperative pain relief in 
children following adenotonsillectomy 1. Pediatr Anesth 2007;17:263‑9.

3.	 Marret E, Flahault A, Samama CM, Bonnet F. Effects of postoperative, 
nonsteroidal, antiinflammatory drugs on bleeding risk after tonsillectomy: 
Meta‑analysis of randomized, controlled trials. Anesthesiology 
2003;98:1497‑502.

4.	 Honarmand A, Safavi MR, Jamshidi M. The preventative analgesic effect 
of preincisional peritonsillar infiltration of two low doses of ketamine 
for postoperative pain relief in children following adenotonsillectomy. 
A randomized, double-blind, placebo-controlled study. Pediatr Anesth 
2008;18:508‑14.

5.	 Huang  R, Hertz  L. Receptor subtype and dose dependence of 
dexmedetomidine‑induced accumulation of  [14C] glutamine in 
astrocytes suggests glial involvement in its hypnotic‑sedative and 
anesthetic‑sparing effects. Brain Res 2000;873:297‑301.



Modir, et al.: Effect of peritonsillar infiltration with dexmedetomidine on pain

46 National Journal of Maxillofacial Surgery / Volume 15 / Issue 1 / January-April 2024

6.	 Biswas  S, Das  RK, Mukherjee  G, Ghose  T. Dexmedetomidine an 
adjuvant to levobupivacaine in supraclavicular brachial plexus block: 
A  randomized double blind prospective study. Ethiop J Health Sci 
2014;24:203‑8.

7.	 Marhofer D, Kettner SC, Marhofer P, Pils S, Weber M, Zeitlinger M. 
Dexmedetomidine as an adjuvant to ropivacaine prolongs peripheral 
nerve block: A volunteer study. Br J Anaesth 2013;110:438‑42.

8.	 Mert T, Gunes Y, Guven M, Gunay I, Ozcengiz D. Comparison of nerve 
conduction blocks by an opioid and a local anesthetic. Eur J Pharmacol 
2002;439:77‑81.

9.	 Ozen V. Comparison of the postoperative analgesic effects of US-guided 
caudal block and US-guided pudendal nerve block in circumcision. Int 
J Clin Pract 2021;75:e14366.

10.	 Hasnain  F, Janbaz  KH, Qureshi  MA. Analgesic effect of ketamine 
and morphine after tonsillectomy in children. Pak J Pharm Sci 
2012;25:599‑606.

11.	 Horn ND, Hendrickson MA, Sadhasivam S. Pediatric Pain Management 
in the Acute Surgical Setting – Assessment and Treatment Modalities. 
In: Verghese ST, Kane TD, editors. Anesthetic Management in Pediatric 
General Surgery: Evolving and Current Concepts. Cham: Springer 
International Publishing; 2021. p. 305‑21.

12.	 Tsze  DS, Ieni  M, Flores‑Sanchez  PL, Shen  ST, Bregstein  JS, 
O’Connell  NC, et  al. Quantification of pain and distress associated 
with intranasal midazolam administration in children and evaluation 
of validity of four observational measures. Pediatr Emerg Care 
2021;37:e17‑20.

13.	 Beyer  JE, Knott  CB. Construct validity estimation for the 
African‑American and Hispanic versions of the Oucher Scale. J Pediatr 
Nurs 1998;13:20‑31.

14.	 Alizadeh  Z, Paymard A, Khalili A, Hejr  H. A  systematic review of 
pain assessment method in children. Ann Trop Med Public Health 
2017;10:847.

15.	 Engindeniz Z, Demircan C, Karli N, Armagan E, Bulut M, Aydin T, et al. 
Intramuscular tramadol vs. diclofenac sodium for the treatment of acute 
migraine attacks in emergency department: A prospective, randomised, 
double‑blind study. J Headache Pain 2005;6:143‑8.

16.	 Caixeta JAS, Sampaio JCS, da Costa PSS, Avelino MAG. Analgesia 
for adenotonsillectomy in children: A comparison between peritonsillar 
infiltration of tramadol, ketamine, and placebo. Eur Arch Otorhinolaryngol 
2020;277:1815‑22.

17.	 Modir H, Yazdi B, Piri M, Almasi‑Hashiani A. An investigation of the 
effects of dexmedetomidine and fentanyl as an adjuvant to ropivacaine 

on pain scores and hemodynamic changes following laparoscopic 
cholecystectomy. Med Gas Res 2021;11:88‑93.

18.	 Abdel‑Ghaffar  HS, Abdel‑Haleem AK. Efficacy and safety of 
intraoperative dexmedetomidine in pediatric posttonsillectomy pain: 
Peritonsillar versus intravenous administration. Egypt J Anaesth 
2011;27:219‑25.

19.	 Biedermann  S,  Wodey  E,  De La Brière F,  Pouvreau  A, 
Ecoffey C. [Paediatric discharge score in ambulatory surgery]. Ann Fr 
Anesth Reanim 2014;33:330‑4.

20.	 Prabhakar H, Singh GP, Mahajan C, Kapoor I, Kalaivani M, Anand V. 
Intravenous versus inhalational techniques for rapid emergence from 
anaesthesia in patients undergoing brain tumour surgery. Cochrane 
Database Syst Rev 2016;9:Cd010467.

21.	 Némethy M, Paroli  L, Williams‑Russo  PG, Blanck TJ. Assessing 
sedation with regional anesthesia: Inter‑rater agreement on a modified 
Wilson sedation scale. Anesth Analg 2002;94:723‑8.

22.	 Beyer  JE, Denyes  MJ, Villarruel AM. The creation, validation, and 
continuing development of the Oucher: A measure of pain intensity in 
children. J Pediatr Nurs 1992;7:335‑46.

23.	 Lahane PV, Nandanvankar NK, Pradeep MS, Memon NY, Yennawar SD. 
A  comparative study of intraoperative peritonsillar infiltration 
versus intravenous dexemedetomidine for perioperative analgesia in 
tonsillectomy. Asian J Med Sci 2020;11:89‑95.

24.	 Modir H, Moshiri E, Yazdi B, Kamali A, Soltani S. The pain reduction 
efficacy of granisetron, dexmedetomidine and lidocaine after etomidate 
injection for surgery under general anaesthesia. Adv Hum Biol 
2019;9:71.

25.	 Alebouyeh  MR, Imani  F, Golsokhan  H, Entezari  SR, Sayarifard A. 
Topical analgesic effect of tramadol on postoperative pain control after 
tonsillectomy or adenotonsillectomy in children. J Anesthesiol Pain 
2014;4:21‑9.

26.	 Tsaousi GG, Chatzistravou A, Papazisis G, Grosomanidis V, Kouvelas D, 
Pourzitaki C. Analgesic efficacy and safety of local infiltration of 
tramadol in pediatric tonsillectomy pain: A systematic review and meta-
analysis. Pain Pract 2020;20:550‑63.

27.	 Heiba  MH, Atef A, Mosleh  M, Mohamed  R, El‑Hamamsy  M. 
Comparison of peritonsillar infiltration of tramadol and lidocaine for 
the relief of post‑tonsillectomy pain. JLO 2012;126:1138‑41.

28.	 Ayatollahi V, Behdad S, Hatami M, Moshtaghiun H, Baghianimoghadam B. 
Comparison of peritonsillar infiltration effects of ketamine and 
tramadol on post tonsillectomy pain: A  double‑blinded randomized 
placebo‑controlled clinical trial. Croat Med J 2012;53:155‑61.


