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KLİNİK ARAŞTIRMA

SUMMARY

Purpose: The purpose of our study was to research the effect 
of paracetamol as a commonly used analgesic, on pain when 
administered as 30 mg/kg i.v. intra-operative dose to children 
who underwent tonsillectomy and adenotonsillectomy, during 
the post-operative period. 

Materials and Methods: The study included 28 children bet-
ween 6 and 12 years of age and ASA classification I and II, 
who were scheduled for tonsillectomy or adenotonsillectomy. 
Patients who were administered NSAIDs within 8 hours, any 
analgesics within 12 hours and corticosteroids during the last 
7 days pre-op were excluded from the study. No narcotic anal-
gesics were used as pre-medication and peroperatively on the 
subjects. Anesthesia was induced by Thiopental 5 mg/kg i.v. 
and muscle paralysis by Rocuronium 0.1 mg/kg i.v. Anesthetic 
permanence was achieved by Sevoflurane 1-2 % and N2O/O2 
50 %/50 %. The subjects were randomized in two separate 
groups. Group P was administered (Paracetamol, n=14) para-
cetamol 30 mg/kg i.v. and Group S (Saline, n=14) was admi-
nistered saline infusion in equivalent volume at minute 15 
peroperatively. The nausea-vomit frequency was recorded 
post-operatively at 15 minute intervals using post-op nausea-
vomit scoring while the pain score was recorded using the 7 
point facial expression scale. 

Results: No significant difference was found in the post-
operative nausea and vomiting frequency between the groups. 
However, the post-operative pain score of the paracetamol 
group was found higher than the control group in post-
extubation, 15th min and 30th min periods. 

Conclusion: Paracetamol administered through the i.v. route was 
found to reduce pain in children who underwent tonsillectomy 
and adenotonsillectomy during the early post-operative period. 
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ÖZET

Adenotonsillektomi yapılan çocuklarda intraoperatif 
parasetamolün postoperatif bulantı-kusma ve ağrıya etkisi

Amaç: Çalışmamızda amaç, yaygın olarak kullanılan bir anal-
jezik olan parasetamolün, tonsillektomi ve adenotonsillektomi 
uygulanan çocuklarda intraoperatif 30 mg/kg i.v. dozunda 
uygulandığında postoperatif dönemde ağrı üzerine etkisinin 
araştırılmasıdır. 

Gereç ve Yöntem: Tonsillektomi veya adenotonsillektomi ame-
liyatı olacak, yaşları 6-12 arasında, ASA sınıflaması I ve II 
olan 28 çocuk çalışma kapsamına alındı. Preop son 8 saat 
içinde NSAİİ, son 12 saat içinde herhangi bir analjezik ilaç ve 
son 7 gün içinde kortikosteroid kullanmış olan hastalar çalış-
maya dahil edilmedi. Tüm olgulara premedikasyonda ve pero-
peratif narkotik analjezik kullanılmadı. Anestezi indüksiyonu 
tiyopental 5 mg/kg i.v. ve kas paralizisi rokuronyum 0.1 mg/kg 
i.v. ile sağlandı. Anestezi idamesi sevofluran % 1-2 ve N2O/O2 
% 50/% 50 ile sağlandı. Olgular rastgele iki gruba ayrıldı. 
Grup P’ye (Parasetamol, n=14) parasetamol 30 mg/kg i.v.; 
Grup S’ye (Serum fizyolojik, n=14) eşdeğer volümde serum 
fizyolojik infüzyonu peroperatif 15 dk.'da uygulandı. 
Postoperatif 15 dk. arayla bulantı-kusma sıklığı ve 7 puanlı 
yüz ifadesi skalası kullanılarak ağrı skoru kaydedildi. 

Bulgular: Gruplar arasında postoperatif bulantı ve kusma sık-
lığında anlamlı bir fark bulunmadı. Ancak postoperatif ağrı 
skorunun, ekstübasyon sonrası, 15. dk. ve 30. dk.’ larda para-
setamol grubunda kontrol grubundan yüksek olduğu izlendi.

Sonuç: Sonuç olarak; i.v. uygulanan parasetamolün tonsillek-
tomi ve adenotonsillektomi uygulanan çocuklarda erken posto-
peratif dönemde ağrıyı azalttığı gözlendi.

Anahtar kelimeler: Tonsillektomi, parasetamol, postoperatif 
analjezi

Adenotonsillectomy is among the most frequent 
interventions performed in the pediatric age group. 
Pain and nausea-vomit are common after adeno-

tonsillectomy. The onset of pain, dysphagia and the 
general weakness secondary to this condition resul-
ting from the inflammation of the exposed faringe-
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al muscles and nerve endings during the post-
operative period are traumatizing on the patient to 
an extent which is unexpected for this otherwise 
trivial intervention (1). The cure of the post-
operative pain has been shown to reduce both the 
mortality and morbidity of the surgery, assisting 
increased recovery during the post-surgical stage 
(2). Many studies have been performed and a wide 
variety of medicines with topical and systemic 
effectiveness have been tried for this purpose 
(2,3,5,10,13,15,16).

Various side effects including nausea, vomiting, 
itching, urine retention, respiratory depression, 
sedation and central nervous system depression 
restricts the use of narcotics frequently used in 
post-operative pain management (4,5). The use of 
oral paracetamol in post-operative pain manage-
ment as a single drug or in combination with anot-
her medicine has been demonstrated in numerous 
studies (3,5,10,11,12). Intravenous route is preferred in 
the post-operative period in cases where oral admi-
nistration is not possible or rapid analgesia is requ-
ired. A paracetamol dosage form soluble in water 
and administered intravenously is a solution for 
infusion developed for intravenous administration 
in the management of pain or hyperthermia. 
Paracetamol has the least side effect potential com-
pared to other analgesics (5,10,11). Our study has 
researched the effects of paracetamol administered 
peroperatively to children who underwent tonsil-
lectomy or adenotonsillectomy, on post-operative 
pain, nausea and vomiting.

MATERIALS and METHODS

The study was planned for 28 children between 6 
and 12 years of age and ASA categories I and II, 
scheduled for elective tonsillectomy or adenoton-
sillectomy, upon written consent of the subjects/
their families and approval by the Ethical 
Committee. The research planned as a prospective, 
randomized and double-blind, placebo controlled 
study did not include patients allergic to analge-
sics, and those who had taken NSAIDs during the 

last 8 hours, any analgesics within 12 hours and 
corticosteroids during the last 7 days.

The age, gender and weight of the subjects were 
recorded. Subjects on the operating table The sub-
jects were transferred to the operating table and 
vascular access was obtained using 22 G branule. 
Isotonic NaCl infusion was administered and con-
tinued at a rate of 6 ml/kg/s as crystalloid. spO2 
and non-invasive arterial blood pressure was moni-
tored by ECG and pulse oximeter on the operating 
table. Heart rate (HR), tension arterial (TA) and 
spO2 value were recoded prior to pre-medication 
and induction. No narcotic analgesics were used on 
any subject at the pre-medication and peroperative 
stage. HR, TA and spO2 values at the minutes 1, 3 
and 5 were recoded after induction of anesthesia 
by Thiopental Sodium 5 mg/kg and muscular 
paralysis by Rocuronium 0.1 mg/kg on the sub-
jects. Anesthetic permanence was achieved by 1-2 
% Sevoflurane and 50 %/50 % N2O/O2. Patients 
were randomized as 2 groups. Group P was catego-
rized as (Paracetamol, n=14), and Group S as 
(Placebo-Saline, n=14).

Group P was administered 30 mg/kg i.v. infusion 
(n=14) and Group S isotonic serum of equivalent 
volume i.v. (n=14) peroperatively. The neuromus-
cular block was antagonized by Atropine 0,015 mg 
kg-1 and Prostigmine 0,05 mg kg-1 at the end of 
operation.

The patients were transferred to the recovery room 
following the surgery. The post-op nausea-
vomiting and pain scores were recorded at minutes 
15., 30., 45. and 60. using the numeric score and 7 
point post-op facial expression scale respectively. 
The scores were presented in the form of average ± 
Standard Deviation. The data were evaluated using 
the “Kruskal-Wallis variance analysis” and the sta-
tistically significant data between two groups were 
compared using the Mann-Whitney U Comparison 
Test. The results for p<0.05 were found statisti-
cally significant.
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FACIAL EXPRESSION SCALE
 

NUMERICAL POST-OP NAUSEA-VOMIT 
SCORING
0-No nausea or vomiting 
1-Nausea but vomiting
2-One vomiting episode in 30 min 
3-Two or more vomiting episodes in 30 min 

RESULTS

28 patients enrolled in the study were compared on 
the basis of their demographic properties (Table 1).

No significant difference was found between the 
groups in terms of post-operative nausea-vomiting 
frequency (Table 2).

The visual pain score values of the paracetamol 
group at min 15., 30., 45. and 60. were found hig-
her than the control group upon evaluation of the 
post-operative pain score using the facial expressi-
on scale. The difference between the groups in 
post-extubation, 15th and 30th minutes were found 

statistically significant (p<0.05), (Table 3, Graph 
1).

DISCUSSION

Pain control is an important part of post operative 
patient care. Non-steroid anti-inflammatory medi-
cation and paracetamol are agents used in post 
operative pain management. Many studies have 
reported oral paracetamol as an agent that is effec-
tive and well tolerated in different surgical proce-
dures (8). However, the post-operative use of oral 
paracetamol is limited. In addition, parenteral 
administration of paracetamol has been reported a 
more rapid onset of effect and longer activity com-
pared to administration by the oral route. 
Intravenous administration of paracetamol is pre-
ferred in cases where the oral use is difficult or 
rapid analgesic activity is required (9).

Table 1. Comparison of the demographic data and anesthetic 
duration between the groups.

Age (years)
Weight (kg)
Gender (F/M)
ASA status (I/II)
Operation Time (min.)

Group S
(n=14)

(Avg.±SD)
 

7,43±1,39
25,57±4,76

4/10
13/1

47,07±5,94

Group P
(n=14)

(Avg.±SD)
 

7,5±1,16
25,36±3,62

5/9
12/2 

49±12,71

Table 2. Average nausea-vomit score between groups.

Post-extubation Nausea-Vomit Score
15.min Nausea-Vomit Score
30.min Nausea-Vomit Score
45.min Nausea-Vomit Score
1.hour Nausea-Vomit Score

Group S
(n=14)

(Avg.±SD)
 

1,21±0,57
0,64±0,49
0,28±0,46
0,21±0,42

0

Group P
(n=14)

(Avg.±SD)
 

1,14±0,53
0,57±0,51
0,21±0,42
0,07±0,26

0

p

0,716
0,704
0,668
0,289

-

*p<0.05, Mann-Whitney U Test

Table 3. Comparison of the Visual Pain Scores at post-extubation, 
15th, 30th, 45th minutes and 1st hour between the Group P 
(Paracetamol) and Group S (Placebo).

Post Extubation VPS
15. min VPS
30. min VPS
45. min VPS
1. hour VPS

Group S
(n=14)

(Avg.±SD)
 

2,57±0,85
3,0±0,78
3,42±0,64
4,28±0,61
4,71±0,61

Group P
(n=14)

(Avg.±SD)
 

3,5±1,01
4,21±0,80
4,42±0,64
4,64±0,49
4,85±0,53

p

0,007*
0,001*
0,001*
0,112
0,479

*p<0.05, Mann-Whitney U Test

6

5

4

3

2

1

0
Post 

Extubation
VPS

15. min 
VPS

30. min 
VPS

45. min 
VPS

1. hour 
VPS

Group P
Group S

Graph 1. Comparison of the Visual Pain Scores at post-extubation 
minute 15, 30, 45 and hour 1 between the Group P (Paracetamol) 
and Group S (Placebo).
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Numerous studies have been conducted on the use 
of i.v. paracetamol in pain management. In our 
study, we compared the i.v. use of paracetamol ver-
sus placebo in post-operative pain management. 
We found that the administration of paracetamol in 
a 30 mg/kg i.v. dose was effective in the manage-
ment of post-operative analgesia after adenotonsil-
lectomy operations in the pediatric age group.

Moller et al. compared paracetamol, propacetamo-
le and placebo in pain management during the post 
dental surgery period. Their study involved 175 
subjects who were administered for post-op anal-
gesia, 2 min bolus injection of 1 gr i.v., 15 min 
infusion, and 1 gr oral paracetamol versus placebo. 
Although paracetamol intravenous bolus and infu-
sion had significant analgesic effect compared to 
placebo, the study found no significant difference 
in terms of analgesic activity between both drugs. 
In addition, the authors also reported that local 
reaction development was frequent in the route of 
administration in the use of i.v. bolus propacetamo-
le (10). 

In their study, Granry et al. researched the analge-
sic effects of injectable acetaminophen on 87 child-
ren following orthopedic surgery and concluded 
that 30 mg/kg i.v. dose of propacetamole was 
effective versus placebo in post-op pain manage-
ment (11).

Sinatra et al. have compared acetaminophen 1gr 
i.v., propacetamole 2 gr oral application and place-
bo for pain management at 6 hourly intervals 
during the initial 24 hours following major ortho-
pedic surgery. They concluded that administration 
of acetaminophen 1 gr i.v. was fast and effective 
(12). Our study found that the i.v. administration of 
paracetamol reduced pain during the early post-
operative period in children who underwent tonsil-
lectomy and adenotonsillectomy. No development 
of local reaction in the area of infusion was obser-
ved in any patient.

In their study performed on 131 patients who refer-

red to the clinic for peripheral trauma, Hoogewijs 
et al. divided the patients in 3 groups and adminis-
tered paracetamol 20 mg/kg i.v. to the first, piritra-
mide 0.25 mg/kg i.m. to the second and tramadol 1 
mg/kg i.v. to the third group. The study in which 
the authors compared the analgesic effects did not 
result any difference between the groups (13).

In their study conducted on 50 children scheduled 
for tonsillectomy, Pendeville et al. administered 
paracetamol 30 mg/kg i.v. and tramadol 3 mg/kg 
i.v. to the respective groups prior to surgical incisi-
on. During this study, the patients were subject to 
the same anesthetic protocol. Tramadol drop 3 
times/day oral or acetaminophen 1 gr rectal was 
used on hours 6 and 12, and for 3 days post-op. It 
was concluded that tramadol was more effective 
than paracetamol in pain management (14).

Aghamir et al. randomized 40 patients scheduled 
for operation under general anesthesia in 2 groups. 
Both groups were subject to the same anesthetic 
protocol. The groups were administered tramadol 
100 mg i.v., and paracetamol 2 gr. i.v. at post-op 
hour 0, respectively. Additional tramadol 50 mg i.v. 
and paracetamol 1.5 gr i.v. was administered to the 
tramadol and paracetamol groups respectively, 
unless sufficient analgesia could be achieved at 
post-op hours 6., 12., 18 and 24. It was concluded 
that although paracetamol was a reliable alternati-
ve in post operative pain management, it was insuf-
ficient in the control of pain compared to tramadol 
(15).

Palazon et al. randomized 42 patients scheduled 
for spinal fusion surgery, and divided the subjects 
in two groups which one was administered placebo 
i.v., and the other propacetamole 2 gr i.v. at 6 
hourly intervals for post-op 3 days. PCA and morp-
hine were used as supplemental analgesics. Levels 
of pain were evaluated using the VPS scoring 
during a 72-hourly period. The patients’ need for 
additional morphine was identified with the use of 
PCA. The additional morphine requirement in the 
Propacetamole group was 60.3±20.5 mg while that 
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in the placebo group was 112.2±39.1 mg. The pain 
scores in the propacetamole group were reported to 
be remarkably low (16).

In their study, Binhas et al. randomized and divi-
ded in two groups as placebo and paracetamol 36 
adult female patients planned for mammoplasty. 
Remifentanil based anesthesia was induced on all 
patients, while the groups were administered pla-
cebo i.v. abd paracetamol 2 gr i.v. prior to termina-
tion of anesthetics, respectively. Morphine was 
used as supplemental analgesic. The paracetamol 
group was found to require less morphine than the 
placebo group, and while the pain scores immedia-
tely after tracheal extubation were found similar in 
both groups, the evaluation performed one hour 
after extubation demonstrated that the pain scores 
in the propacetamole group were lower (17).

The study performed by Verchere et al. compared 
paracetamol (P), paracetamol-tramadol (PT) and 
paracetamol-nalbufine (PN) administered as anal-
gesics after supratentorial craniotomy performed 
under propofol-remifentanil anesthesia. All sub-
jects were administered propacetamole 30 mg/kg 
i.v. one hour prior to the completion of the surgery 
and continued as one 30 mg/kg once in 6 hours. 
The PT group was administered 1.5 mg/kg trama-
dol i.v. 1 hour prior to the end of the surgery. As a 
result of this study, it was reported that paraceta-
mol alone was insufficient in relieving the pain in 
craniotomy, while co-administration of paraceta-
mol, tramadol and nalbufine achieved adequate 
analgesia (18).

In conclusion, it can be asserted that intravenous 
paracetamol is a rapid, effective and well tolerated 
agent in post-operative pain management after ton-
sillectomy operations of patients in the pediatric 
age groups.
 
REFERENCES

1. Ballenger JJ. Diseases of the Nose, Throat, Head and 
Neck. Lea and Febiger, 4th Edition 1991; 259-71.

2. Lui CM, Su CY. Postoperative pain control with topical 

steroid injection after hot dissection tonsillectomy. J 
Laryngol and Otol 1996;110:1038-40.

 PMid:8965037
3. Oktem F, Korkut N, Oz F, Ozdogan A, Toprak M, Ada 

M et al. Effect of sukralfate on morbidity of posttonsillec-
tomy. Turk Arch ORL 1998;36:37-40.

4. Crews JC. Acute pain syndromes in: Practical manage-
ment of pain. Raj PP (ed), Mosby Inc, St. Louis 2000;169-
76.

5. Kehlet H, Holte K. Effect of postoperative analgesia and 
surgical outcome. Br J Anaesth 2001;87:62-70.

 http://dx.doi.org/10.1093/bja/87.1.62
 PMid:11460814
6. Breivik H. Postoperative pain: Towards optimal pharma-

cological and epidural analgesia. In: Pain, Giamberardino 
MA (ed), IASP Press, Seattle 2002;337-49.

7. Charlton JE. Treatment of postoperative pain. In: Pain, 
Giamberardino MA (ed), IASP Press, Seattle 2002;351-5.

8. Lechat P, Kisch R. Paracetamol. Present status of know-
ledge in 1989. Therapie 1989;44:337-44.

 PMid:2683186
9. Jarde O, Boccard E. Parenteral versus oral route increa-

ses paracetamol eficiency. Clin Drug Invest 1997;14:474-
7.

 http://dx.doi.org/10.2165/00044011-199714060-00005
10. Moller PL, Juhl GD, Payen-Champenois C. Intravenous 

acetaminophen (Paracetamol): Comparable analgesic effi-
cacy, but better local safety than its prodrug (propaceta-
mol) for postoperative pain after third molar surgery. 
Anesth Analg 2005;101:90-96.

 http://dx.doi.org/10.1213/01.ANE.0000155297.47955.D6
11. Granry JC, Rod B, Monrigal JP, Merckx J, Berniere J, 

Jean N et al. The analgesic efficacy of an injectable prod-
rug of acetaminophen in children after orthopaedic sur-
gery. Pediatr Anaesth 1997;7:445-9.

 http://dx.doi.org/10.1046/j.1460-9592.1997.d01-121.x
 PMid:9365969
12. Sinatra RS, Jahr JS, Reynolds LW, Viscusi ER, 

Groudine SB, Payen-Champenois C. Efficacy and safety 
of single and repeated administration of 1 gram intraveno-
us acetaminophen injection (paracetamol) for pain mana-
gement after major orthopedic surgery. Anaesthesiol 
2005;102:822-31.

 http://dx.doi.org/10.1097/00000542-200504000-00019
 PMid:15791113
13. Hoogewijs J, Diltoer MW, Hubloue I, Spapen HD, 

Camu F, Corne L, et al. A prospective, open, single 
blind, randomized study comparing four analgesics in the 
treatment of peripheral injury in the emergency depart-
ment. Eur J Emerg Med 2000;7:119-4.

 http://dx.doi.org/10.1097/00063110-200006000-00006
 PMid:11132072
14. Pendeville PE, Von Montiqny S, Dort JP, Veyckemans 

F. Douleblind randomized study of tramadol vs. paraceta-
mol in analgesia after daycase tonsillectomy in children. 
Eur J Anaesthesiol 2000;17:576-86.

 PMid:11029125
15. Aghamir K, Mojtahedzahed M, Alizahed F, Khalili 

Pharm H, Sadeghi M, Najafi A et al. Propacetamol vs 
tramadol for postoperative pain management after urolo-
gic surgery: The Internet Journal of Pharmacology 
2006;4:2.

16. Hernandez-Palazon J, Tortosa JA, Martinez-Lage JF, 



21

B. Şen ve ark., The effect of intra-operative paracetamol on post operative pain, nausea and vomit in children who underwent 

adenotonsillectomy

Perez-Flores D. Intravenous administration of propaceta-
mol reduces morphine consumption after spinal fusion 
surgery. Anesth Analg 2001;92:1473-6.

 http://dx.doi.org/10.1097/00000539-200106000-00024
17. Binhas M, Decailliot F, Rezaiquia-Delclaux S, Suen P, 

Dumerat M, François V et al. Comparative effect of int-
raoperative propacetamol versus placebo on morphine 
consumption after elective reduction mammoplasty under 

remifentanil-based anesthesia: a randomized control trial. 
BMC Anesthesiol 2004;4:6.

 http://dx.doi.org/10.1186/1471-2253-4-6
 PMid:15367329    PMCid:520811
18. Verchere E, Grenier B, Mesli A, Siao D, Sesay M, 

Maurette P. Postoperative pain management after supraten-
torial craniotomy. J Neurosurg Anesthesiol 2002;14:96-8.

 http://dx.doi.org/10.1097/00008506-200204000-00002


