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Post Operative Analgesic Efficacy of Intravenous Versus Rectal
Acetaminophen & Opioid Requ1rement after Cleft Lip Surgery in Children
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ABSTRACT

Objective: To compare analgesic efficacy of intravenous versus rectal acetaminophen and
postoperative opioids requirement with either route for pain management after cleft lip repair.

Study Design: Prospective interventional study.

Place and duration: Department of Anaesthesia, Peoples university of Medical and Health Sciences
Nawabshah, from January 2011 to December 2012.

Material & Methods: 50 patients with American Society of Anesthesiologist physical status I (ASAT)
of either sex, between 4 to 12 months of age further divided into two groups, 25 in cach Group 1 (per
rectal) and Group 2 (intravenous) scheduled for unilateral elective cleft lip repair at Paediatric surgery
department received either intravenous or rectal acetaminophen after induction of anaesthesia.
Intravenous group received 10mg/kg of acetaminophen and the rectal group received 30 mg/kg. After
completion of surgery, patients were observed for pain at 10,30,60,90,120,150.180,210 and 240 minutes
postoperatively. FLACC pain and behavioural Score was adopted to assess the postoperative pain
Results: Pain score of 4-6 requiring opioid supplement in Group 1 (per rectal) was observed twice in 6
(24%) patients and once only in 10 (76%) patients, while in Group 2 (intravenous) twice in 7 (28%)
patients and once only in 18 (72%) patients up to 240 m inutes postoperatively.

Conclusion: Both intravenous and rectal routes of administration of acetaminophen are equally
effective in terms of analgesia and reduce opioid supplements for breakthrough pain control and there is
no difference in duration of analgesia with either route.
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INTRODUCTION:

Cleft lip repair is among the most
common surgical procedures carried out in
children. Opioid analgesics are the mainstay of
pain management in post operative periods in
children. Opioid therapy has dose dependent
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serious side effect of respiratory depression .
Acetaminophen is used for the management of
mild-to-moderate postoperative pain in children
and as an analgesic adjuvant, it reduces post
operative opioid requirement for analgesia when
given in dose of 40mg/kg and 60mg/kg rectally’. In
children acetaminophen is often administered
prophylatically, per rectum or intravenously, at
anesthesia induction to provide postoperative
analgesia and reduce supplementary opioid
administration in the postoperative period’.
However, the optimum route of administration of
acetaminophen 1s unclear. With rectal route the
plasma concentration of acetaminophen is
unpredictable and therapeutic level may not be
achieved in some cases™. One study, in a
randomized controlled trial in 50 children of 2-5
years comparing 15mg/Kg intravenous and
40mg/Kg rectal administration of acetaminophen,
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have demonstrated to have longer analgesic
effectiveness with rectal acetaminophen
compared with intravenous. However both routes
provided good analgesia for the first 6 hours’. In
Bremrich DH et al study rectal acetaminophen up
to 40 mg/Kg administered at anesthesia induction
had no effect on early postoperative pain scores,
no opioid-sparing effect in early postoperative
period and did not result in analgesic plasma
concentration’.

There is perception that i.v. acetaminophen
works better than other route. Plasma
concentration of acetaminophen is less variable
after i.v. administration”’. Recently in a
prospective cohort study in elderly hip fracture
patients it has been shown that intravenous
acetaminophen significantly reduced the doses of
morphine for pain management postoperatively’.
Although plasma levels are more predicable with
i.v. acetaminophen, to our knowledge there is no
local study comparing the clinical efficacy of i.v.
acetaminophen with rectal route in children. This
study was designed to compare the analgesic
efficacy of acetaminophen, intravenous versus
rectal route, and to compare postoperative opioid
requirement with both routes.

MATERIAL & METHODS:

This prospective comparative study was
carried out by department of Anaesthesiology,
PUMHSW Nawabshah from January 2011 to
December 2012. After approval of ethical
committee and informed written consent of
parents of children aged from 4 months to 12
months of both sexes with unilateral cleft lip,
American Society of Anesthesiologist physical
status I, undergoing cleft lip repair surgery in
routine elective list of paediatric surgery
department were included in the study. Children
were selected at the preoperative anaesthetic
evaluation the day before surgery. Exclusion
criteria were: age below 4 months;
hypersensitivity to the drug under study; a history
of active renal, hepatic, respiratory, or cardiac
disease; a history of seizures; neurological or
neuromuscular disorders; chronic pain or
analgesic drug use; taking of acetaminophen in the
last 72 hours and refusal by parents.

All patients were fasted for 4-6 hours.
Standard monitoring was applied, including
electrocardiogram, pulse oximetry and
noninvasive arterial pressure. After IV
cannulation, 5 microgram/kg glycopyrolate and
0.1mg/kg nalbuphine were administered.
Anaesthesia was induced by using propofol 3-
4mg/kg. Succinylcholine 1-1.5mg/kg was given to
facilitate endotracheal intubation. Patients were
ventilated to maintain normocapnia with 100%
oxygen. Anaesthesia was maintained with 2-2.5%
isoflorane. All children received dextrose
containing Ringer’s lactate solution
intraoperatively according to their weight. Blood
pressure (BP), heart rate (HR), and oxygen
saturation were continuously monitored. The
surgery was done at paediatric surgery
department. After the anaesthesia induction,
patients received either acetaminophen 10 mg/kg
intravenously (II group) or 30mg/kg rectaly (I
group). Combinations of different dose
suppositories were used to deliver total amount in
group L.

After completion of surgery patients were
observed for pain at 10,30,60,90,120,150,180,210
and 240 minutes postoperatively. FLACC pain
and behavioral Score was adopted to assess the
postoperative pain. Patients were not allowed to
go beyond 4-6 Score. The opioid (nalbuphine
0.1mg/kg) bolus was given at the score of 4-6 to
relieve pain.

Interpretation of the Behavioral score:
0 - Relaxed and comfortable

1-3 —Mild discomfort

4-6—Moderate Pain

7-10— Severe discomfort or pain or both.

RESULTS:

In our study there were total 50 patients
(25 in each group). There were 37 males (18 in
group I and 19 in group II) and 13 females (7 in
group I and 6 in group II), male female ratio of
2.84:1. Age of patients ranged from 4 months to 12
months with an average age of 7.46 months. The
number of patients having pain score of 4-6 and
requiring opioid (nalbuphine 0.1mg/kg)
supplement at different time intervals is shown in
table I.
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From group I, 19 (76%) patients required opioid
supplement once only and 6 (24%) patients
required twice postoperatively. From group II, 18
(72%) required opioid supplement once only,
while 7 (28%) patients required twice. No one
patient from either group needed 3 or >3 opioid
supplement within 240 minutes after surgery.

Table 1. No. of Patients experiencing pain score
of 4-6 & requiring opioid supplement at
different time intervals postoperatively

Time (in min) |Group I (per rectal) (in(t;rr;vl:a%g]s)
post op n (%) n (%)
10 min 6 (24%) 7 (28%)
90 min 9 (36%) 8 (32%)
120 min 9 (36%) 9 (36%)
150 min 7 (28%) 8 (32%)
> 150-240 min 00 00
DISCUSSION:

Acetaminophen (Paracetamol) is now
available in oral, rectal and intravenous
formulations'’. However; optimum route of
administration is unclear. Intravenous
acetaminophen formulation is the new method to
deliver the drug, which has the theoretical
advantage of greater predictability and
acceptability compared with other routes of
delivery.

We demonstrated in this study that both
rectal acetaminophen 30 mg/kg and intravenous
acetaminophen 10mg/kg were equally effective in
controlling pain, both routes decreased the
opioid requirement and there was no difference
in duration of analgesia following unilateral cleft
lip repair. One study, in a randomized controlled
trial in 50 children of 2-5 years undergoing
elective adenoidectomy or adenotonsillectomy,
comparing 15mg intravenous and 40mg rectal
administration of acetaminophen, have
demonstrated to have longer analgesic effective
with rectal acetaminophen compared with
intravenous. However both routes provided good
analgesia for the first 6 hours’. Another study
demonstrated in infants and small children under
going elective cleft palate repair that rectal

acetaminophen up to 40mg/kg administered at
anesthesia induction had no effect on early
postoperative pain scores and no opioid-sparing
effect in early postoperative period °. The ideal
effect-site concentration of acetaminophen for
adequate analgesia remains unclear. An effect-site
concentration of around 10mg/litre has been
suggested to provide effective analgesia for mild to
moderate pain""'. Few studies have .suggested thata
single rectal dose of 45mg/kg provide plasma
concentration of 10-20mg/litre™"”, and therefore
this is often used as the appropriate leading
dose of acetaminophen given rectally. There are
some data in i.v. acetaminophen", however, much
of them pertain to proparacetamol. One gram of
proparactamol is hydrolysed to 0.5 g
acetaminophen and therefore 15mg/kg of
acetaminophen is equivalent to 30mg/kg of
proparacetamol”. The dose of i.v. acetaminophen
usually is 15mg/kg™". We choose to compare
single doses of 30 mg/kg rectally and 10 mg/kgi.v.
As the dose of rectal acetaminophen at which 50%
of the children did not require a rescue opioid
(EDS50) in the day-care setting has been shown to be
35.4mg/kg  and clearance of i.v. acetaminophen
has been reported to be reduced in children less than
1 year of age’. Estimation of plasma level of
acetaminophen was not performed as such facility
is not available at our institute; moreover primary
question of this study was clinical analgesic
efficacy and opioid requirement postoperatively
with two routes of administration with doses of
acetaminophen under study.

To our knowledge there is no study
comparing the efficacy of intravenous versus rectal
administration of acetaminophen for pain
management after cleft lip repair surgery in infants.
However the results of study with relatively low
doses of both intravenous and rectal acetaminophen
are comparable with the results of Capici et al”, who
have compared duration and efficacy of analgesia
in children aged 2-5 years following
adenotonsillectomy after acetaminophen either
40mg/kg rectally or 15mg/kg intravenously,
showing that both routes provided good analgesia
for the first 6 hours. This can be explained by
different analgesic requirement with different
surgical procedures. The weakness of study was
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that it was patient blinded but not observer, so
bias could not be excluded.

CONCLUSION:

We conclude that both intravenous and
rectal routes of administration of acetaminophen
are equally effective in terms of analgesia and
decrease opioid supplements as rescue analgesia
and there is no difference in duration of analgesia
with either route. Thus in our opinion the only
advantage of intravenous route of acetaminophen
over per rectal route is ease in administration.

Furthermore we recommend large scale
study, with maximum upper safe limits of the
doses of Acetaminophen for both routes for
authenticated results.
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