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ABSTRACT: INTRODUCTION: Doses of acetaminophen 15mg/ kg intravenous and 40 mg/kg rectally 

produce similar effect-site concentrations. However, the clinical effectiveness of these routes has not 

been compared. The aim of this study was to compare the efficacy of analgesia (in terms of duration 

of analgesia and effect on pain intensity) in children following adenotonsillectomy after 

acetaminophen either 15 mg/ kg IV or 40 mg/ kg rectally. METHODS: Fifty children, aged between 5 

and 14 yrs., undergoing elective adenotonsillectomy were randomly allocated into two groups. Group 

IV received 15mg/kg intravenous acetaminophen and Group PR received 40mg/kg rectal 

acetaminophen. Blood pressure, heart rate, respiratory rate and oxygen saturation were continuously 

monitored. Postoperative pain was assessed by visual analogue scale (VAS) and rescue analgesia 

provided if scores were 4 or greater. The primary outcome measure was time to first rescue 

analgesia. RESULTS: The time to first rescue analgesia was significantly longer in children receiving 

rectal acetaminophen (8.96 ± 3.46) compared with those receiving IV acetaminophen (6.00 ± 1.63) 

(P- value 0.000). Only one child in IV Group required rescue analgesia within first 6 hours with 

differences between the groups being most prominent in the period from 6 to 10 hours. Vitals did not 

show any difference in both groups peri-operatively. Postoperative pain assessment by VAS at 

various time intervals showed no significant difference between the groups. CONCLUSIONS: Rectal 

acetaminophen 40 mg/ kg provides longer analgesia for moderately painful procedures when 

compared with 15 mg/ kg acetaminophen IV. However, efficacy of intravenous paracetamol has no 

superiority to rectal administration. 
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INTRODUCTION: Adenoidectomy with or without tonsillectomy is among the most common surgical 

procedures carried out in children. Adenotonsillectomy is associated with an increased risk of 

respiratory adverse events, bleeding, pain after surgery, postoperative nausea and vomiting (PONV). 

Analgesia is often provided with a combination of small doses of opioids along with (NSAIDs) or 

acetaminophen, as acetaminophen and NSAIDs have an opioid-sparing effect.[1,2] Various side effects 

including nausea, vomiting, respiratory depression, sedation, central nervous system depression 

restricts the use of opiods in post-operative pain management. 

Many studies have been performed and a wide variety of medicines with topical and systemic 

effectiveness have been tried for this purpose.[3,4,5,6,7,8] Paracetamol has the least side effect potential 

compared to other analgesics.[5,6,9] The oral and rectal route of paracetamol produces an 

unpredictable plasma concentration and may not be accepted by all patients.[4] Intravenous (IV) route 

provides less variability in plasma concentrations and can be used in children who are unable to take 

paracetamol orally.[10] 
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The use of oral and IV paracetamol in post-operative pain management as a single drug or in 

combination with another drugs has been demonstrated in numerous studies.[11,12,13] However, the 

optimum route of administration of acetaminophen is unclear, there are few studies directly 

comparing routes of delivery for actual analgesic effectiveness.[4,14] We chose to compare single doses 

of acetaminophen 15 mg/kg IV and 40 mg/kg per rectal as these are the often used doses associated 

with similar plasma levels.[15,16 ] 
 

MATERIAL AND METHODS: Informed written consent was taken from parents of all children after 

approval from ethical committee. This prospective, randomized, double blind study was performed 

on fifty children, age group of 5 to 14 years, ASA grade I and II, undergoing Adenoidectomy with or 

without tonsillectomy under general anaesthesia. Patients were divided into groups of 25 each. 

Group IV received 15mg/kg intravenous acetaminophen and Group PR received 40mg/kg rectal 

acetaminophen immediately after intubation. 

Exclusion criteria were: emergency surgery, known hypersensitivity to the drugs under study, 

a known history of active and severe renal, hepatic, respiratory, or cardiac disease, a history of 

seizures, neurological or neuromuscular disorders and history of chronic pain or analgesic drug use. 

Anaesthetic Technique: All children were premedicated with syrup midazolam 0.5 mg/kg, 30 

minutes before surgery and vascular access was secured. On arrival in the operating room, monitors 

were attached and baseline heart rate, blood pressure, respiratory rate and oxygen saturation were 

recorded. A crystalloid intravenous infusion of 6-8 ml/kg was started and children were 

premedicated with intravenous ranitidine (1mg/kg), metoclopramide (0.15 mg/kg), glycopyrrolate 

(0.01 mg/kg), dexamethasone 0.1 mg/kg and pentazocine (0.6 mg/kg). After pre-oxygenation for 3 

min with 100% oxygen, anaesthesia was induced with propofol (2 mg/kg) or in a dose sufficient for 

loss of verbal commands. The direct laryngoscopy and intubation was facilitated with scoline 1.5 

mg/kg and Anaesthesia was maintained with halothane (0.5% concentration) and nitrous oxide 50% 

in oxygen with vecuronium 0.08 mg/kg.  

Patients were mechanically ventilated to maintain the normocapnia (CO2 between 35 and 40 

mmHg). After intubation, patients were randomized to receive either acetaminophen 15 mg/kg IV (IV 

group) or 40 mg/ kg rectally (PR group). Blood pressure (BP), heart rate (HR), respiratory rate (RR), 

and oxygen saturation were continuously monitored. After completion of surgery, residual 

neuromuscular block was antagonized with appropriate doses of neostigmine (0.05 mg/kg) and 

glycopyrrolate (0.01 mg/kg), and extubation was performed when respiration and airway reflexes 

were adequate. 

Postoperative pain was assessed by visual analogue Scale at 0, 1, 2, 4, 6, 8, 10 and 12 hours 

interval and rescue analgesia provided if scores were 4 or greater. In both groups Injection diclofenac 

1 mg/kg was started eight hourly in postoperative ward as per routine analgesic protocol being 

followed in our institution by surgeons, starting from the time when patient has arrived in 

postsurgical ward from operation theatre. At any point of time if VAS was >4, injection tramadol 1 

mg/kg body weight 8 hourly was planned to be added. 
 

STATISTICAL ANALYSIS: Data was analyzed on computer software SPSS 21. Study population was 

calculated by power analysis (power 80% & α error 0.05). Characteristics of the patients between 

two groups were compared with student t- tests and chi-square test as appropriate. Duration to first 
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rescue analgesia and pain intensity (VAS) between the two groups were compared with student t- 

tests. P –value < 0.05 was considered significant. 

 

RESULTS: It was found that the two study groups were comparable with respect to age, sex, weight, 

operative time and ASA status (Table 1). The vital findings were comparable in both the groups. 

It was noted that time to first analgesic request was longer in children receiving rectal 

acetaminophen (8.96± 3.46) compared with those receiving IV acetaminophen (6.00±1.63, P=0.000) 

(table 2). Only one child needed rescue analgesia in first 6 hours in IV group and none in PR group 

(P=0.322), with differences between the groups being most prominent in the period from 6 to 10 h 

(24 children in IV group and 18 children in PR group, P =0.043) (table 3). Postoperative pain assessed 

by VAS at various time interval showed no significant difference between the groups at 0 hour, IV vs 

PR (0.92 ± 0.86 vs 1.08±0.86, P= 0.515), 1 hr (1.00±0.763 vs 1.12±0.781, P=0.585), 2 hr (1.60±1.25 vs 

1.64±0.90, P=0.898), 4 hr (2.64±1.18 vs 2.60±1.11, P=.903), 6 hr (4.20 ± 1.63 vs 3.72 ± 0.61, P=0.175), 

8 hr (3.56 ± 0.91 vs 3.52 ± 0.82, P=0.872), 10 hr (3.92 ±0.40 vs 4.36 ±1.18, P=0.085), 12 hr (2.32 ± 

1.18 vs 2.12 ±1.39, P=0.587) (table 4). 

 

 
GROUP IV (n = 25) 

(Mean ± SD) 

GROUP PR (n = 25) 

(Mean ± SD) 

P-

Value 

AGE(yrs) 9.44 ± 3.12 8.88 ± 3.10 0.528 

WEIGHT(kg) 25.00 ± 6.15 24.00 ± 5.52 0.548 

SEX(F/M 12(48%)/13(52%) 10(40%)/15(60%)  

ASA I/II 14 (56%)/11(44%) 12(48%)/13(52%)  

OPERATION 

TIME(min) 
57.80 ± 10.61 58.40 ± 12.39 0.855 

Table 1: Demographic Data 

 

 

GROUP IV (n = 25) 

(Mean ± SD) 

GROUP PR (n = 25) 

(Mean ± SD) 
P-Value 

6.00 ± 1.63 hrs 8.96 ± 3.46 hrs 0.000 

Table 2: Time to1st Rescue Analgesia 

 

 

TIME 
GROUP IV (n = 25) 

(Mean ± SD) 

GROUP PR (n = 25) 

(Mean ± SD) 
P-Value 

<6 hrs 1 0 0.322 

6-10 hrs 24 18 0.043 

>10 hrs 2 4 0.394 

Table 3: No. of patients requiring rescue analgesia at various time points 
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VAS SCORE 

 

GROUP IV (n = 25) 

(Mean ± S.D.) 

GROUP PR (n = 25) 

(Mean ± S.D.) 

P-Value 

 

0 hr. 0.92 ± 0.86 1.08 ± 0.86 0.515 

1 hr. 1.00 ± 0.763 1.12 ± 0.781 0.585 

2 hr. 1.60 ± 1.25 1.64 ± 0.90 0.898 

4 hr. 2.64 ± 1.18 2.60 ± 1.11 0.903 

6 hr. 4.20 ± 1.63 3.72 ± 0.61 0.175 

8 hr. 3.56 ± 0.91 3.52 ± 0.82 0.872 

10 hr. 3.92 ± 0.40 4.36 ± 1.18 0.085 

12 hr. 2.32 ± 1.18 2.12 ± 1.39 0.587 

Table 4: Postoperative pain score 

 

*Significant (p<0.05), ** Highly Significant (p<0.01) 

 

DISCUSSION: Pain control is an important part of post-operative patient care. Non-steroid anti-

inflammatory medication and paracetamol are agents used in post-operative pain management. Many 

studies have reported oral paracetamol as an agent that is effective and well tolerated in different 

surgical procedures.[17] 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 compared to administration by the oral route. Intravenous administration of paracetamol is 

preferred in cases where the oral use is difficult or rapid analgesic activity is required.[3] 

In our study, we compared the IV and PR use of paracetamol in the management of post-

operative analgesia after adenotonsillectomy operations in the pediatric age group. Although, a 

placebo control was usually recommended in analgesic studies to validate the efficacy of methods, it 

would be unethical to use a placebo group in children where the analgesic effect of paracetamol has 

been already demonstrated.[18,5] 

In this study, we demonstrated longer analgesic effectiveness with rectal acetaminophen 40 

mg/ kg compared with IV acetaminophen 15 mg/kg. IV acetaminophen is a new method to deliver 

acetaminophen, which has the theoretical advantage of greater predictability and acceptability 

compared with oral or rectal routes of delivery. However there are few, if any studies directly 

comparing routes of delivery for actual analgesic effectiveness. 

The new formulation of acetaminophen, IV paracetalamol, might improve prediction of 

concentration compared to enteral formulations, by eliminating of plasma variabilty due to 

absorbtion.[19] It has been also suggested that oral and rectal paracetamols may not achieve 

therapeutic levels in some cases.[19,20] Although plasma levels are more predictable in IV paracetamol, 

studies comparing the clinical efficacy of IV paracatemaol with other routes are limited. [10] 

Rectal route can be used after induction of anesthesia with a mean analgesic duration of 4-6 

hours.[21] In rectal route, single dose of acetaminophen 40 mg/kg is used as loading dose and provides 

plasma concentrations of 10-20 mg/litre.[15] Pharmacokinetic studies on IV paracetamol suggest that 

initial dose of IV paracetamol is 15 mg/kg for children. This dose provides a plasma concentration of 

10 mg/litere for 6 hours.[19] Therefore, we chose to compare the single dose of acetaminophen 40 
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mg/kg rectally and 15 mg/kg intravenously. These doses are associated with similar plasma levels 

and have been chosen according to previously published studies and pharamacokinetic data.[10,19] 

Contrary to our findings, previous studies have found rectal acetaminophen to provide erratic 

and inconsistent analgesia after tonsillectomy.[22–24] This variation may be explained by differing 

analgesic requirements with different surgical techniques, different doses of acetaminophen or the 

concurrent use of other analgesic agents. The observation that rectal acetaminophen provided good 

analgesia in spite of previously described erratic absorption might indicate that either the effect-site 

concentration needed to provide effective analgesia in this population is low or the relationship 

between effect-site concentration and analgesia is more complex than expected.[19] 

In a previous study paracetamol, propacetamole and placebo in pain management during the 

post dental surgery period was compared.[6] Their study involved 175 subjects who were 

administered for post-op analgesia, 2 min bolus injection of 1 gm IV, 15 min infusion and 1 gm oral 

paracetamol versus placebo. Although paracetamol IV bolus and infusion 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 IV bolus propacetamole.[6] 

In a clinical trial, comparing the analgesic efficacy of IV paracetamol after inguinal hernia 

repair in children.[13] Similar to our results, they found that no clinically significant abnormality in 

vital signs were observed with this new solution of paracetamol. Also, we did not observe any 

adverse effect of drug during IV administration. 

Similar to our results, previous study reported that rectal paracetamol provided a longer 

analgesia (for a period of more than 6 hours) when compared to IV paracetamol in children with 

adenotonsillectomy. They suggested that rectal paracetamol had a slower onset analgesic effect which 

lasts longer. [10,25] According to their data, children receiving rectal acetaminophen needed rescue 

analgesia after a longer period when compared with those receiving IV acetaminophen. [10] In our 

study, we performed rescue analgesia in 24 children in IV group, however only 18 children received 

rescue analgesia in PR group between 6-10 hours. 

Our study suggests that the duration of analgesia was prolonged with 40 mg/kg per rectal 

paracetamol than with 15 mg/kg IV paraectamol. Both routes provided good analgesia for the first 6 

h with differences between the groups being most prominent in the period from 6 to 10 h. 

Presumably, the effect-site concentration is maintained for a longer period with the larger rectal dose 

in spite of lower bioavailability. 
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