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Introduction

Tonsillectomy is a commonly performed procedure 
in otolaryngology clinics. Intraoperative bleeding 
and postoperative pain are very important and 
significant problems for patients and otolaryn­
gologists. Especially in pediatric patients, post
operative pain can lead to decreased oral intake and 
dehydration. Dehydration may cause serious com
plications. Also, pain is highly related to the 
mobilization of tonsillectomy patients. Less post
operative pain results in earlier mobilization and 
less loss of work in adult cases. 

The pathophysiological mechanism of post-
tonsillectomy pain starts with local tissue damage, 
which is mediated by noxious stimulation of C-fiber 
afferents located in the peritonsillary space and 
causes the release of inflammatory substances. In 
addition to inflammation, local nerve irritation and 
pharyngeal muscle spasms trigger the pain.1,2 The 
pain is not completely relieved until the muscle 
becomes covered with mucosa after surgery.3 Local 
anesthetics can block nerve conduction when 
applied to the peritonsillar region.1 Several studies 

have reported the effect of local anesthetics infil­
trated on the peritonsillar region on postoperative 
pain,3-5 and on perioperative blood loss6-8 during 
tonsillectomy. Some studies showed that local 
anesthetics reduce the intensity of postoperative 
pain whereas others found no significant effect of 
local anesthetic infiltration.9-11

Adults have more severe pain and show late 
recovery following tonsillectomy compared with 
children, so this causes later mobilization and lost 
days of work. Since these studies were mainly 
performed in children, the assessment and analysis 
of the pain-reducing effects of local anesthetics in 
adult tonsillectomy cases are inadequate. Levobupi
vacaine is a new, long-acting bupivacaine, amid-
type local anesthetic, and is thought to be less 
cardiotoxic and neurotoxic than bupivacaine. The 
peritonsillar application of levobupivacaine was 
previously suggested to provide effective improve
ment in post tonsillectomy pain relief in children 
2,12,13 In this prospective, randomized, and placebo-
controlled study, we compared the effects of 
preoperative peritonsillar infiltrations of levobupi­
vacaine with placebo to assess its effects on 
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difference was taken as the amount of bleeding, 
with the conversion of 1 g = 1 ml of blood. Extu
bation was performed after reversal of the 
neuromuscular blocking agent, and patients were 
transferred to the post-anesthesia care unit.

The pain scores of patients were evaluated 
postoperatively using a visual analog scale (VAS) 
graded from zero to ten points in which zero 
represents no pain, and ten points represents the 
worst pain imaginable. The first pain score, the 
“baseline score”, was the score assessed imme
diately after arrival in the postoperative care unit 
(PCU). The following VAS scores were assessed 2, 
4, 8, 12, and 24 hours postoperatively. The first 
analgesic requirement was assessed 24 hours 
postoperatively. Oral intake was stopped for the 
first 4 hours postoperatively. Tests of statistical 
significance were applied.

Statistical methods

Data were analyzed by Mann-Whitney U and 
Wilcoxon W test using SPSS 15.0 software. A p 
value <0.05 was considered statistically significant.

Results

The patients consisted of 21 males and 23 females 
with an average age of 26.7 years (range, 17-
47 years). Demographic characteristics such as age 
and gender did not differ between the two groups. 
Demographic and operative data of all participants 
are shown in Table 1. Baseline (time zero) pain 
scores were not significantly different. There was a 
statistically significant pain-relieving effect in the 
levobupivacaine group 2, 4, 12, and 24 hours post
operatively (p ≤ 0.05), but no difference between 
groups 8 hours postoperatively (Table 2 and 
Figure 1). There were no differences in analgesic 
requirements between the two groups. The levo
bupivacaine and control groups were compared 
according to gender; no significant differences were 
found among women, but pain scores were 
significantly lower at time zero, and 2 and 24 hours 
postoperatively among men in the study group.

The mean volume of intraoperative blood loss 
was 15.77 ± 5.04 ml for the levobupivacaine 
group  and 27.08 ± 13.05 ml for the saline group. 
The difference between the mean volume of 
intraoperative blood loss in the levobupivacaine 
and control groups was statistically significant 

reducing intraoperative bleeding and postoperative 
pain in adult cases.

Materials and methods

After approval was obtained from the hospital 
ethics committee, written informed consent was 
obtained from 44 patients who were scheduled 
for  elective tonsillectomy. Patients with severe 
systemic disease, allergy to any of the drugs used in 
the study, or who were under chronic analgesic 
treatment and had received any analgesic drug 
during the previous 24 hours before surgery were 
excluded. Without any premedication, all patients 
received a standard anesthetic protocol including 
induction with either propofol 2 mg/ kg and fentanyl 
1 mg/kg and rocuronium, and maintenance with 
nitrous oxide (50%) in oxygen and sevoflurane. 
Monitors included electrocardiography, noninva
sive blood pressure measurement, pulse oximetry 
to measure peripheral oxygen saturation (SpO2), 
and capnography to measure end-tidal carbon 
dioxide concentration. According to the study 
protocol, each patient was placed in the Rose 
position and a Davis-Boyle mouth gag supported 
by Draffin bipods was inserted into the mouth. A 
tongue retractor of suitable size was used depending 
on the age of the patient. The tonsil was grasped 
and medialized with an Allis clamp. None of the 
patients received additional analgesia during 
surgery. 

The drug was prepared as 50 mg/10 ml levobupi­
vacaine for the levobupivacaine group (n = 23), and 
as 0.9% sodium chloride for saline control group 
(n = 21). Study drug was superficially infiltrated 
into the peritonsillary fossa at the lower pole, the 
upper pole, and between these two (5 ml per tonsil) 
with the use of an aspiration-injection technique. A 
straight 23-G needle was used for infiltration. After 
incising the anterior plica, the tonsil was separated 
from its upper pole with a dissection spoon through 
to its lower pole. The tonsillary tissue was totally 
resected. After completing the procedure, hemo
stasis was achieved by suturing all points of 
bleeding. Cautery was not used for hemostasis. 
Blood loss was estimated and recorded for each 
patient from the suction bottle, as well as by 
weighing the used gauze. Gauze pieces to be used 
for the surgery were weighed before being placed 
on the surgery tray. After surgery, all soiled and 
unused gauze pieces were weighed again, and the 
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solution. Unal et al.4 suggested that peritonsillar 
infiltration of bupivacaine was more effective than 
ropivacaine. Akoglu et al.3 reported that local 
ropivacaine infiltration was as effective as 
bupivacaine for post-tonsillectomy pain. Erhan et 
al.6 reported that ketamine infiltration immediately 
after tonsillectomy was effective and without side 
effects. Kaygusuz and Susaman19 suggested that 
bupivacaine or dexamethasone infiltration around 
the tonsil and lidocaine nasal aerosol decreased the 
pain significantly during the first postoperative day; 
lidocaine was more effective in reducing pain than 
bupivacaine in the third postoperative day. Molliex 
et al.20 showed postoperative analgesic sparing 
effects of epinephrine containing bupivacaine 
infiltration in addition to lower pain scores when 
compared with placebo.

In contrast, some studies concluded that local 
anesthetic infiltration has no or little effect on 
postoperative pain. While Broadman et al.9 were 
unable to show any differences between infiltrations 
of epinephrine containing bupivacaine and normal 
saline solutions in terms of postoperative pain 
scores, Stuart et al.10 found a significant reduction 
for only 10 minutes postoperatively in their clinical 
trial with the same solutions. Egeli and Akkaya11 
did not find any statistically significant differences 
in postoperative complications and pain control 
between a dexamethasone infiltrated group and a 
placebo group treated with saline in the peritonsillar 
region.

Levobupivacaine is the S-enantiomer of bupi
vacaine, and is believed to have some benefits like 
prolonged postoperative analgesia with less motor 
blockade and less cardio- and neurotoxicity 
compared with bupivacaine. The onset of action 
is  within 15 minutes with various anaesthetic 
techniques. In studies of surgical anaesthesia in 
adults, levobupivacaine provided sensory block for 
up to 9 hours after epidural administration of 

(p ≤ 0.05). The comparison of duration of analgesic 
requirements in the first 24 hours showed no 
significant differences between the two groups. 

No major complications, such as airway obstruc­
tion, hemorrhage, dehydration, arrhythmia, or local 
anesthetic toxicity occurred.

Discussion

Post-tonsillectomy pain continues to be one of the 
main problems upon which otorhinolaryngologists 
strive for a solution. During tonsillectomy, the 
surrounding tissue undergoes mechanical or 
thermal damage that results in severe pain due to 
inflammation, spasm of the exposed pharyngeal 
muscles, and nerve irritation.14 Pain is reported as 
the main cause for seeking outpatient medical 
attention within the first 2 weeks after surgery.14 
Post-tonsillectomy pain may cause difficulty eating 
and dehydration in children, and late mobilization 
and lost days of work in adults. 

Local anesthetics are preferred for pain control 
because of their pharmacological properties, such 
as blocking sensorial pathways and preventing 
establishment of central hypersensitization.1,15 
Many studies have been done to relieve post-
tonsillectomy pain by infiltration of local anesthetics 
to peritonsillar fossa in pediatric tonsillectomy 
cases for postoperative analgesia with varying 
success.3,4,6,9-11,16-20

Wong et al.16 reported that peritonsillar infiltration 
of bupivacaine 0.5% with 1:200,000 epinephrine 
provided better post-tonsillectomy pain control. In 
Jebeles et al.’s study,17 peritonsillar bupivacaine 
infiltration was found to be more effective than 
normal saline solution for controlling postoperative 
pain up to 10 days after the tonsillectomy procedure. 
Goldsher et al.18 showed a significant reduction 
in  postoperative pain scores with infiltration 
of  epinephrine containing bupivacaine (0.25%) 

Table 1
The demographic and operative data and comparative analysis between the study group (levobupivacaine) and the control group. 

(mean±SD)
Demographic and operative data Levobupivacaine group (n = 23) Control group (n = 21) p value
Mean age (range), years 28.6 (17-47) 24.6 (17-42) NS
Gender, male/female 13/10 8/13 NS
Volume of intraoperative bleeding (ml) (Mean ± SD) 15.77 ± 5.04 27.08 ± 13.05 P ≤ 0.05
Duration of analgesic requirement (hour) 8.30 7.52 NS

SD: standard deviation; NS: not significant.
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al.23 showed that peritonsillar infiltration of levo­
bupivacaine had a significant pain-relieving effect 
throughout the first 24 hours in adult tonsillectomy 
cases.

We preferred preincisional levobupivacaine in 
our study because of the lack of sufficient data in 
the literature about its use in adult tonsillectomy 
cases for postoperative analgesia. Most previous 
studies used a visual analogue scale (VAS), 
dynamic pain assessments, or CHEOPS (Children’s 
Hospital of Eastern Ontario Pain Scale) to evaluate 
post-tonsillectomy pain in pediatric cases.24 It is 
generally accepted that evaluating pain in children 
is difficult, especially in children unwilling or 
unable to verbalize. Because of this, we preferred 
adult tonsillectomy cases and used the VAS to 
evaluate pain. In our study, we found that pre
incisional infiltration of levobupivacaine in adults 
provided statistically significant pain control com­
pared with control for the first 24 hours post­
operatively.

The volume of intraoperative bleeding is another 
important issue associated with studies in patients 
undergoing tonsillectomy. There are many positive 
or negative studies regarding the effects of local 
anesthetics. Rasgon et al.6 showed that infiltration 
of epinephrine provided a significant reduction in 
intraoperative blood loss with minimal adverse 
reactions. In another study, Ginstrom et al.7 
indicated a significant difference in the average 
amount of bleeding in favor of bupivacaine with an 
epinephrine solution compared with placebo. On 
the other hand, Arikan et al.8 reported no change in 
the amount of intraoperative hemorrhage in a study 
in which ropivacaine with epinephrine was 
compared with saline with epinephrine used in the 
control group. In our study, intraoperative blood 
loss in the levobupivacaine group was remarkably 
lower than in the control group.

≤ 202.5 mg 6.5 hours after intrathecal administration 
of 15 mg, and 17 hours after brachial plexus block 
with 2 mg/kg.21 Some studies investigated the 
effects of levobupivacaine on post tonsillectomy 
pain in pediatric cases.2,12,13,22 In the literature, there 
was only one study that applied levobupivacaine 
in  adult tonsillectomy cases.23 Karaaslan et al.12 
reported that post-tonsillectomy injection of both 
levobupivacaine and levobupivacaine with mag
nesium reduced pain scores, and that magnesium 
also contributed to decreased additional analgesic 
consumption. Tas et al.13 suggested that preincisional 
injection of levobupivacaine with epinephrine 
decreases early postoperative pain in children 
undergoing adenotonsillectomy. Yilmaz et al.2 
preferred perioperative topical administration 
through compression with levobupivacaine-soaked 
swabs to the tonsillar fossa. They reported that 
administration of levobupivacaine was beneficial to 
postoperative pain relief. Kasapoğlu et al.22 added 
1/200,000 epinephrine to levobupivacaine and 
bupivacaine before incision and found that these 
two groups were more effective than a control 
group regarding early pain control. Kasapoglu et 

Table 2
The VAS scores of both groups at each time point after the operation. Values given are 

the mean (minimum-maximum)
VAS score Levobupivacaine group Control group p value
Time zero 5.2 (0-10) 6.8 (4-10) p ≥ 0.05
2 hours 3.9 (1-8) 6.3 (4-9) p ≤ 0.05
4 hours 4 (0-9) 5.4 (3-8) p ≤ 0.05
8 hours 4.6 (0-10) 5.6 (3-8) p ≥ 0.05
12 hours 3.5 (0-10) 4.3 (2-6) p ≤ 0.05
24 hours 1.4 (0-3) 2.3 (0-4) p ≤ 0.05

Figure 1
The mean VAS scores for the study (levobupivacaine) and 
control groups during first 24 hours postoperatively.
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In light of these results, we conclude that 
preincisional levobupivacaine infiltration seems to 
be a safe and easily applied medication for post
operative pain control and reduced the amount of 
intraoperative blood loss in adult post-tonsillectomy 
patients.
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