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A B S T R A C T
Tonsillectomy (±adenoidectomy) is performed for recurrent tonsillitis or obstruction
of the upper airway. Post tonsillectomy pain cumulates within first postoperative
days and decreases gradually following the fourth day in pediatric patients with
many adverse effects on the patients with 1% readmission was reported due to
dysphagia and dehydration. The present study has been planned to assess the
analgesic effect of tonsillar bed infiltration of levobupivacaine compared to
levobupivacaine and magnesium after tonsillectomy in pediatric patients. Eighty
American Society of Anesthesiologists (ASA) I children aged 7-13 years scheduled
for elective tonsillectomy (±adenoidectomy) were included in current study. The
patients’ Visual Analogue Scale (VAS) for pain were registered at 15th min after
arrival to Postanesthesia Care Unit (PACU) and 1st, 2nd, 3rd, 6th, 12th and 24th h
postoperatively. The time at the first analgesia request and additional analgesic
requirements were also reported and patients were followed up for one week.
Postoperative bleeding, infection, Post-Operative Nausea and Vomiting (PONV),
abdominal pain, constipation, arrhythmia and allergic reactions were documented.
Levobupivacaine plus magnesium gave significantly less VAS of pain in
comparison to levobupivacaine alone at 12 and 24 h postoperatively. While this
lower VAS of pain was found statistically non-significant at earlier periods of
assessment. In addition, the time to first analgesic request was lengthened and total
number of analgesic requests in the first 24 h were decreased in combined group
when compared to levobupivacaine alone. In addition, laryngospasm significantly
decreased in levobupivacaine plus magnesium group with no reported increase in
complications. Adding magnesium to Levobupivacaine local infiltration in tonsillar
bed is safe and significantly augments the analgesic effect  of  levobupivacaine after
tonsillectomy in pediatric patients.

Key words: Tonsillectomy, levobupivacaine, magnesium, postoperative analgesia,
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INTRODUCTION

Worldwide, tonsillectomy is one of the most common
surgical performed procedure in children (Zainon et al., 2014).
Postoperative throat pain is very important and significant
problem because it can lead to decreased oral intake and
dehydration with subsequent serious complications of
dehydration (Yilmaz et al., 2009).

Different studies had investigated many methods to reduce
post tonsillectomy pain such as; preoperative, intraoperative or
postoperative medications, preincisional or post-tonsillectomy

injections or topical applications. Different tonsillectomy
techniques were also investigated as regard to postoperative
pain (Kaygusuz and Susaman, 2003).

Peritonsillar local anesthetic infiltrations, especially
bupivacaine with long acting activity, are also widely used for
this purpose (Akoglu et al., 2006). Levobupivacaine is a new,
long-acting bupivacaine, amide-type local anesthetic and is
thought  to  be  less  cardio and  neurotoxic.  However,  few
studies showed that local infiltration of levobupivacaine
reduces the intensity of postoperative pain (Karaaslan et al.,
2008; Tas et al., 2010).
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The idea behind the use of local anesthetic agents in the
peri-operative period is not only related to its ability to block
peripheral nociceptor transmission after tissue damage but also
in preventing sensitization of the central nervous system
(Grainger and Saravanappa, 2008).

Studies  increased  about  the  local  or  systemic  use  of
N-methyl-D-aspartate (NMDA) receptor antagonists, ketamine
and magnesium (Mg), after understanding the role of this
receptor on postoperative pain pathophysiology. It was proved
that Mg has analgesic effect when used intra-articularly,
increases the efficacy of prilocaine in axillary block and of
fentanyl in spinal anesthesia. The Mg was also reported to
decrease the incidence of laryngospasm in pediatric patients
when used intravenously after tonsillectomy operations
(Karaaslan et al., 2008).

The current study aimed to assess the analgesic effect of
tonsillar bed infiltration  of  levobupivacaine alone compared
to levobupivacaine and Mg combination after tonsillectomy in
pediatric patients.

MATERIALS AND METHODS

Eighty   ASA   I   children   aged   7-13   years   scheduled
for elective tonsillectomy (±adenoidectomy) in
otorhinolaryngology department, Zagazig University Hospitals
were included in current study during the period from March
2013 to December 2014. Informed written consent was
obtained from parents of included children after explanation of
the research purpose.

Patients having known hypersensitivity to magnesium or
levobupivacaine, renal failure, atrioventricular block or
myasthenia gravis were excluded from this study. Patients on
regular use of analgesic or who received analgesic 24 h before
surgery, Patients who need suturing for hemostasis during
surgery or got primary post tonsillectomy bleeding and patient
who need endoscopic adenoidectomy were also excluded.

In present study, the Declaration of Helsinki-ethical
principles for medical research involving human subjects was
followed.

Anesthetic technique: The same anesthetic protocol was used
in all patients including premedication with oral midazolam
(0.5 mg kgG1) 30 min preoperatively. In the operating room,
heart rate, blood pressure, oxygen saturation and temperature
were monitored. Induction of anesthesia was achieved by 1.5%
incremental doses of sevoflurane up to 7%. The 1/3 isotonic
solution of 3-5 mL kgG1 hG1 was given intravenously during
surgery. Lidocaine 1 mg kgG1 and fentanyl 0.5 mg kgG1 were
administered.  After,  neuromuscular  block  was  achieved  by
0.1 mg kgG1 of vecuronium, the endotracheal tube was inserted
then anesthesia was maintained with sevoflurane 2% and
nitrous oxide 60% in oxygen. After tonsillectomy, the studied
drug was infiltrated into the peritonsillar area nearly at the
lower pole, the upper pole and midway in between (3 mL for
each tonsil) with 22-G spinal needle. The surgeon and
anesthesiologist were blind to the type of the infiltrated drug.

The studied drug was prepared into the injector by making
the volume up to 6 mL by the anesthesiologist who was not
included in postoperative evaluation. The drug was prepared
as levobupivacaine 0.25% for the first group (Group I, n = 40)
and    levobupivacaine   0.25%   plus   magnesium   sulphate
2 mg kgG1 for the second group (Group II, n = 40). Residual
neuromuscular block was reversed with atropine 0.02 mg kgG1

and neostigmine 0.05 mg kgG1 at the end of surgery after the
discontinuation of anesthetic gases, then the patient was
extubated followed by oxygen administration until recovery
from anesthesia and patient was observed for laryngospasm till
discharge from the postanesthesia care unit.

Visual Analogue Scale (VAS) of the patients were
registered by otorhinolaryngology residents and attending
anesthesiologist was unaware for the procedure and blind to
the study groups, at 15 min after arrival to Postanesthesia Care
Unit (PACU) and at 1st, 2nd, 3rd, 6th, 12th and 24th h
postoperatively. The time of first analgesia request and further
additional analgesic required was recorded. Postoperative
bleeding, infection, post-operative nausea and vomiting
(PONV), abdominal pain, constipation, arrhythmia and allergic
reactions were also documented. Then patients were followed
for one week registering any complication.

Surgical  work:  Total  bed  dissection  was  performed  by
cold instruments in all cases with no use of diathermy,
radiofrequency or LASER during dissection. Lower pole was
ligated (by 2-0 silk) in all cases and hemostasis was achieved
by bipolar cautery. Adenoidectomy (if needed) was done using
sharp adenoid curettes in the conventional way and the
surgeon was allowed to palpate the adenoid bed and repeat the
curettage to assure complete removal to obviate need for
endoscopic removal (Elnashar et al., 2014).

Statistical analysis: Statistical analyses was performed using
SPSS 14.0 statistical software for Windows (SPSS Inc,
Chicago, IL). The significance level was set at p#0.05.
Quantitative data were expressed as mean and Standard
Deviation (SD). The t-test was used to compare quantitative
data while chi-square test was used for statistical analysis of
qualitative data.

RESULTS

In the present study, group A (levobupivacaine alone) and
group B (Levobupivacaine plus magnesium) were matched
with regard  to  sex,  age,  operation  type  and  anesthesia 
time (Table 1).

As regard to complications, there was no significant
difference between both groups with respect to PONV,
abdominal  pain,  constipation  or  arrhythmia  while  there
was significant increase of laryngospasm in group I
(Levobupivacaine only) when compared to group II
(levobupivacaine plus magnesium) (12.5% versus 0.0%,
respectively). In addition, there was no case who reported
allergic reaction (Table 2). One week follow up  was  eventless
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Table 1: Demographics, operation type and anesthesia time in studied groups
Parameters Group I (Levo) Group II (Levo+Mg) Test p-value
Sex (n, %)
Male 25 (62.5) 26 (65.0)
Female 15 (37.5) 14 (35.0) Chi-square* =0.054 0.816
Age
Mean±SD 9.18±1.78 8.91±1.7 t = 0.3676 0.7 NS
Range 7-13 7- 12
Performed surgery (n, %)
Adenotonsillectomy 33 (82.5) 28 (70.0) Chi-square = 1.726 0.19 NS
Tonsillectomy 7(17.5) 12 (30.0)
Anesthesia duration (min)
Mean±SD 30.56±5.27 29.75±4.95 t = 0.3236 0.75 NS
Range 22-39 24- 38
*As mentioned in statistical section of methods, Chi-square test was used for statistical analysis of qualitative data, Levo: Levobupivacaine, Mg: Magnesium,
NS: Not significant

Table 2: Postoperative complications in studied groups till 24 h postoperatively
Group I (Levo) Group II (Levo+Mg)
------------------------------ ------------------------------

Parameters n % n % Test p-value
PONV 4 10.0 6 15.0 0.45 0.490
Laryngospasm 5 12.5 0 0.0 5.33 0.021*
Abdominal pain 3 7.5 1 2.5 1.05 0.300
Constipation 4 10.0 1 2.5 1.92 0.160
Arrhythmia 0 0.0 1 2.5 1.01 0.310
*Significant, PONV: Post-operative nausea and vomiting, Levo: Levobupivacaine, Mg: Magnesium

Table 3: Analgesic effects of studied drugs in the first 24 h postoperatively
Group I (Levo) Group II (Levo+Mg)
--------------------------- -------------------------------

Studied drugs Time (min) Mean SD Mean SD t p-value
VAS 15 3.32 0.52 3.05 0.74 1.90 0.060
VAS 60 3.30 0.51 3.15 0.62 1.17 0.240
VAS 120 3.10 0.37 2.95 0.59 1.34 0.180
VAS 180 2.60 0.63 2.65 0.62 0.13 0.720
VAS 360 2.35 0.83 2.07 1.07 1.28 0.200
VAS 720 1.70 1.06 0.97 1.12 2.96 0.004*
VAS 1440 1.45 1.05 0.77 0.97 2.97 0.004*
First analgesic request (hours) 10.20 4.78 16.00 5.72 4.91 <0.001
Number of analgesic requests/24 h 3.55 0.59 2.62 0.66 6.35 <0.001
*Significant, VAS: Visual analogue scale, Levo: Levobupivacaine, Mg: Magnesium

and no one encountered postoperative bleeding; primary or
secondary infection with apparently optimally healed tonsillar
bed at one week postoperatively with no patient complaint.

Regarding analgesic efficacy of studied drugs, it was
found that, there was statistically insignificant difference
between both groups as regard to VAS at 15 min, 1, 2, 3, 6, 12
and 24 h postoperatively. After that, there was statistically
significant decrease of VAS at 12 and 24 h in group II in
comparison to group I. In addition, there was statistically
significant increase in the time for the first analgesic request
in group II in comparison to group I and there was significant
decrease of the total number of analgesic requests in group II
in comparison to group I (Table 3).

DISCUSSION

In spite of surgical and anesthetic technique
advancements, intolerable pain and difficulty in swallowing
remain common complaints encountered in pediatrics after
tonsillectomy  (Bameshki  et  al.,  2013;  Safavi  et  al.,  2012).

Pain relief helps patients to swallow so, prevents patient
dehydration secondary to low feeding (Cho et al., 2014).
Finding     an     ideal     pain     management     method     for
post-tonsillectomy pain especially in children is a real
challenge in otolaryngology.

Poorly controlled pain can result in increased catabolism,
increased heart rate, blood pressure, respiratory rate,
immunosuppression  (Page,  2003)  and  coagulation
disturbances (Joshi and Ogunnaike, 2005). In addition, pain
and Post-Operative Nausea and Vomiting (PONV) prolong
recovery, discharge time and contribute to unexpected
readmission and increases cost (Amin, 2014). Thus,
postoperative pain is a major problem that continues to be
undertreated in pediatric patients (Gristwood, 2002). Post
tonsillectomy pain cumulates within first 3 days and decreases
gradually following the 4th day in pediatrics (Warnock and
Lander, 1998). About 1% of patients operated were reported
to be readmitted to the hospital because of dysphagia and
dehydration with subsequent complications of dehydration
(Colclasure and Graham, 1993).
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The measurement of pain depends on patients’
personality, social and cultural factors, the level of anxiety and
the ability of the patient to describe the type and degree of pain
(Schoem et al., 1993). Thus in current study, only children
above 6 years were allowed for understanding and
interpretation of their painful sensations on VAS.

It was reported that, post-tonsillectomy pain is thought to
be mediated by noxious stimulation of C-fiber afferents
located in the peritonsillary space (Jebeles et al., 1991) and it
is induced by inflammation, nerve irritation and spasm of
exposed pharyngeal muscles. The pain does not completely
relieve until the muscle becomes covered with mucosa after
surgery (Freeman and Markwell, 1992).

Some showed that local anesthetic infiltration reduces the
intensity of posttonsillectomy pain (Hashish and Diab, 2011)
while others find no significant effect of local anesthetic
infiltration (Orntoft et al., 1994). Furthermore, the infiltration
technique itself carries the risk of accidental intravascular
injection which can lead to convulsions and cardiac
arrhythmias thus, levobupivacaine was preferred to infiltrate
(Yilmaz et al., 2009). In spite of its cost, levobupivacaine is
preferable and the analgesic effect of adding magnesium
levobupivacaine compared to levobupivacaine alone after
tonsillectomy has been investigated.

The results of the present study reflected a decrease of
VAS in combined group (levobupivacaine plus magnesium) in
comparison  to  levobupivacaine  alone  especially  at  12  and
24 h postoperatively. In addition, the time to first analgesic
request was lengthened and total number of analgesic requests
in the first 24 h were decreased in combined group when
compared to levobupivacaine alone. Park et al. (2004),
Karaaslan et al. (2008) and Hashish and Diab (2011) provided
comparable results to this study however, their limited
assessment was for first 24 h only and did not follow patients
later as did in this study and they did not fix operative
technique and tools used that is a an important factor in pain
determination postoperatively. In current study, the same
procedure in all patients was used (Total bed
dissection±curettage adenoidectomy) to avoid biased results.

Levobupivacaine is the S-enantiomer of bupivacaine
(McLeod and Burke, 2001) and is believed to have some
benefits like less motor blockade and more prolonged
postoperative analgesia (Breschan et al., 2005) compared with
bupivacaine (Gristwood, 2002). Levobupivacaine may be
useful in pediatric practice.

Magnesium is reported to have antinociceptive effects
(Begon et al., 2002) which are primarily based on the
regulation of calcium influx into the cell and antagonism of the
NMDA receptor (Sirvinskas and Laurinaitis, 2002).

The dose of magnesium used in the present study is low
than  that  used  with  other  axillary  block  performed  by
Gunduz et al. (2006). They used 150 mg added to prilocaine.
The same dose as in the sole work done by Karaaslan et al.
(2008) and comparable to their results, increase incidence of
PONV was found but the difference is statistically
insignificant.

Many studies claimed that peritonsillary infiltration of
bupivacaine decreased post-tonsillectomy pain (Somdas et al.,
2004; Akoglu et al., 2006) but, Nikandish et al. (2008)
concluded that peritonsillar injection of pethidine and
bupivacaine  did not affect the dynamic pain state in the first
24   h   after   snare   dissection   tonsillectomy.   Besides,
Akoglu et al. (2006) found that ropivacaine and bupivacaine
infiltration had equal efficacy in post-tonsillectomy pain relief.

Karaaslan  et  al.  (2008)  reported  that  levobupivacaine
also  decreased  the  postoperative  analgesic  requirement  and
it decreased more significantly when Mg was added to
levobupivacaine. Results from the study were consistent with
this study which could highlight the impact of Mg sulfate on
pain relief after surgery; Mg sulfate provided significant
decrease in additional analgesic consumption.

Again, all these previous studies assess the results in first
24 h only and not after so in this study, the evaluation was
extended to 7 days postoperatively and results ensure absence
of local diverse effect for levobupivacaine alone or with
magnesium on healing, bleeding or infection.

Being a calcium antagonist, magnesium has a muscle
relaxant effect which suggests a higher risk of bleeding
(Vahabi et al., 2012). In this study, with magnesium local
tonsillar infiltration after aspiration to obviate the possibility
of intravenous administration, no postoperative bleeding was
reported. This result is consistent with results  of  Vahabi et al.
(2012) who used local application not infiltration; however a
large series trial is still needed to ensure absence of increased
bleeding risk with its magnesium local infiltration.

O’Flaherty and Lin (2003) did not report decrease in pain
or analgesic consumption in children undergoing tonsillectomy
in 24 h post-operation when pretreated with a small dose of
ketamine  and/or  magnesium.  This  was  not  consistent  with
the  results  of  present  study.  The  findings  of  study  are  is
agreement with the explanation suggested by Vahabi et al.
(2012) who stated onset of effect of magnesium is immediately
after intravenous  injection  and  the  duration  of  effectiveness 
is 30 min. This time is spent during the operation; hence,
during the 24 h after the operation, the effectiveness of the
drug is not expected to be found. Moreover, local infiltration
could cause gradual and slower effect as appeared from results
of current study.

In the present study, laryngospasm was found to be
significantly higher with levobupivacaine alone reflecting
potential benefit of adding magnesium to local anesthetics in
upper airway surgery. This may be explained by smooth
muscle relaxation achieved by local applications of
magnesium. Hartley and Vaughan (1993) reported that,
laryngospasm is particularly frequent in children after upper
airway surgery; for example, after adenotonsillectomy, where
the incidence is approximately 20%. In addition, these results
are  supported  by  a  report  in  which  use  of   intravenous
Mg (15 mg kgG1) in pediatric tonsillectomy cases significantly
diminished the laryngospasm incidence (Gulhas et al., 2003)
and  that  Intravenous magnesium (10-25 mg kgG1) was used
for treatment of acute bronchospasm in pediatric (Rowe et al.,
2000).
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As regard to cost, bupivacaine is currently the most
widely used long-acting local anaesthetic however; it has been
associated with potentially fatal cardiotoxicity, particularly
when given intravascularly by accident. Levobupivacaine has
recently been introduced as a new long-acting local anaesthetic
with a potentially reduced toxicity compared with bupivacaine.
So, if the price of levobupivacaine were closer to bupivacaine
then the argument to switch to levobupivacaine would
undoubtedly be much stronger (Gristwood et al., 2002).

CONCLUSION

Adding magnesium levobupivacaine local infiltration in
tonsillar bed is safe and significantly augments the analgesic
effect of levobupivacaine after tonsillectomy in pediatric
patients.
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