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ABSTRACT

Objectives: There is a little data about rectal administration of Keta-
mine as a postoperative analgesic, so we compared the efficacy of rectal
ketamine with rectal acetaminophen, which is applied routinely for
analgesia after painful surgeries like tonsillectomy.

Methods: In this single-blinded comparative trial, we enrolled 70
children undergoing elective tonsillectomy, and divided them randomly
in two groups. Patients received rectal ketamine (2 mg / kg) or rectal
acetaminophen (20 mg / kg) at the end of surgery. The children's Hos-
pital of Eastern Ontario Pain scale was used to estimate pain in child-
ren. Also the vital signs, Wilson sedation scale, and side effects in each
group were noted and compared for 24 hours.

Results: The ketamine group had a lower pain score at 15 minutes and
60 minutes after surgery in Recovery (6.4 = 0.8, 7.4 £ 1 vs. 7.1 + 1.2,
7.8 £ 1.2 in the acetaminophen group, P < 0.05) and one hour and two
hours in the ward (7.2 £ 0.7, 7 £ 0.5 vs. 7.9 £ 1.2, 75 £ 1.2 in the
acetaminophen group, P < 0.05), with no significant differences till 24
hours. Dreams and hallucinations were not reported in the ketamine
group. Systolic blood pressure was seen to be higher in the ketamine
group (104.4 £ 7.9 vs. 99.8 £ 7.7 in the acetaminophen group) and
nystagmus was reported only in the ketamine group (14.2%). Other
side effects were equivalent in both the groups.

Conclusions: With low complications, rectal ketamine has analgesic
effects, especially in the first hours after surgery in comparison with
acetaminophen, and it can be an alternative analgesic with easy admin-
istration in children after tonsillectomy.

Keywords: Postoperative pain, preventive analgesic, rectal acetamino-
phen, rectal ketamine, tonsillectomy

INTRODUCTION

Pain relief after the surgeries with a suitable analgesic is an
important issue for patients and anesthesiologists. The analgesic
method has to be with high efficacy, low side effects, and easy
administration.""The control of the pain during the surgery
(intraoperative) and after it (postoperative) is called preventive

analgesia, which results in accelerated recovery and improve-
ment in the Health-Related Quality of Life (HRQL).”

International Journal of Preventive Medicine, Special Issue, March 2012

WWW.mui.ac.ir

?)
—
&
-
N
S
<
—

igina

Or




Heidari, et al.: Analgesic effect of rectal ketamine and rectal acetaminophen

Tonsillectomy is one of the painful opera-
tions, which is common in children and it is
necessary to apply an analgesic drug to prevent
this pain and the complications due to it.”! Opio-
ids including morphine are sometimes used and
have high efficacy to suppress post-tonsillectomy
pain, but the important side effects, especially
respiratory depression, have limited use of
them.™

Nonsteroidal  Anti-Inflammatory  Drugs
(NSAIDs), including diclofenac, are also used as
preventive analgesia, but they increase the risk
of site-bleeding after tonsillectomy.” Acetami-
nophen is another analgesic drug that is used
commonly in oral and rectal form, during and
after tonsillectomy. Nausea, vomiting, and dys-
phagia after tonsillectomy have limited oral in-
take of acetaminophen, so rectal administration
is the better route.”

Intravenous (IV) acetaminophen (15 mg / kg)
was compared with the rectal form (40 mg / kg)
in pediatric adenotonsillectomy and the rectal
form showed better analgesic effect.!”!

Ketamine, a N-methyl-D-aspartate (NMDA)
receptor antagonist, is a drug to induce anesthe-
sia, and has also been used as a postoperative
analgesic in surgeries like pediatric tonsillecto-
my, in several studies. IV and intra-muscular
(i.m.) ketamine has compared with morphine
and placebo.®'"Also the preventive analgesic
effect of the peritonsillar administration of ke-
tamine has been demonstrated in some stu-
dies."*"*'Rectal ketamine also has analgesic effi-
cacy in treating nociceptive and neuropathic
pain." Also some studies have been established
to try rectal ketamine as a premedication before
surgeries.!"”!

However, there is not enough information to
prove the hypothesized preventive effect of rec-
tal ketamine for painful surgeries like tonsillect-
omy in children and there is no study to com-
pare this effect with a routine analgesic like rec-
tal acetaminophen. Thus, we designed this study
to find out the preventive analgesic effect of rec-
tal ketamine and compare it with rectal aceta-
minophen.

METHODS

After study approval by the Ethics Commit-
tee of the Isfahan University of Medical
Sciences, 70 patients were selected to participate
in this randomized, single-blinded comparative
trial. On account of the difference in administra-
tion between rectal ketamine (needle removed
syringe) and rectal acetaminophen (suppository
form), the anesthesiologist was aware of the
applied drug, but the person who recorded the
data was unaware of it (blinded).

The inclusion criteria were children without
neurological, renal, psychiatric or hepatic dis-
ease, 5 — 15 years old, American Society of
Anesthesiologists (ASA) physical status I or II,
and undergoing elective tonsillectomy. Patients
with neurological, renal, psychiatric or hepatic
disease, with history of allergy to any of the
study drugs and usage of other analgesics were
excluded from the study.

Informed consents were obtained from the
parents before the study and they were random-
ly divided into two groups by selection of a
sealed envelope with the drug code inside. One
group received ketamine rectally (2 mg / kg) by
syringe with the needle removed and lubricated,
at the end of the surgery (even we were allowed
to use up to 10 mg / kg ketamine rectally to
obtain just analgesia without anesthesia).!'®!

The other group received acetaminophen rec-
tally (20 mg / kg), in suppository form, at the
end of the surgery (the applied dose of rectal
acetaminophen was safe and without side ef-
fects).!'”!

The patients were fasted for eight hours be-
fore surgery; anesthesia was induced with so-
dium thiopental (5 mg / kg), atracurium (0.6 mg
/ kg), and fentanyl (1 ug / kg) and maintained
with an equivalent of 1 MAC of isoflurane, a gas
mixture of nitrous oxide (50%) — oxygen (50%),
and morphine 0.1 mg / kg. The patients under-
went basic monitoring including, echocardio-
gram (ECQG), Pulse oximetry, and End tidal
CO2 continuously during the surgery and blood
pressure and pulse rate every five minutes for 15
minutes, and every 15 minutes till the end of
operation.
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At the end of surgery, the anesthesiologist
applied the drug for each patient and the child-
ren were transferred to Recovery Room and
discharged from the Recovery Room to the
ward, based on the Aldrete scale which scored
the circulation, respiration, consciousness, and
activity of the patient. A person, who was un-
aware about the used drug, recorded the infor-
mation in a data form. The Children's Hospital
of Eastern Ontario Pain Scale (CHEOPS) was
the pain score assessed in the study!*® [Tablel],
and was recorded 15, 30, and 60 minutes after
the operation in the Recovery Room and one,
six, 12, and 24 hours after transferring the pa-
tient to the ward. A patient with CHEOPS > 11
was given morphine 0.1 mg / kg and excluded
from study.

The vital signs of the patients were recorded
15, 30, and 45 minutes after the operation in the
Recovery Room and six, 12, and 18 hours after
transferring them to the ward.

The Wilson sedation score was used to esti-
mate and compare the level of consciousness
between the two groups!'”[Table 2], and record-
ed 15, 30, and 60 minutes and six, 12, and 24
hours after the operation.

The time between discontinuation of nitrous
oxide and extubation (extubation time), the time
from tonsillectomy position until bleeding con-
trol (operation time), and the time the patient
stayed in Recovery until discharge, based on the
Aldrete score (time to recovery stay), were
recorded.

Table 1. CHEOPS pain score (range 4 — 13)

No cry
Cry Moan or cry
Scream
Smiling
Composed
Grimace
Positive
None or other complaints

Facial expression

Verbal response

Pain + / or other complaints

Neutral
Torso

Shifting / tense / shivering / upright / restrained

Hands Not touching wound

Reaching / touching / grabbing wound / restrained

Neutral

Legs Squirm / kicking / drawn up / tensed / restrained / standing / crouching /

kneeling

Also side effects in the groups were eva-
luated, including, vomiting, hallucinations,
dreams, disorientation, and nystagmus.

The sample size of 70 patients, was estimated
based on 80% power, to detect a difference of at
least 1 score between two groups with
a-value = 0.05. The data were analyzed by SPSS
software using an independent t-test for qualita-
tive data and chi-square test for all the quantita-
tive data. Also the Mann-Whitney test was used
to compare the median of the Wilson sedation
score between the groups, and the Fisher’s exact
test for comparing the side effects, where
needed. Significant statistical data had P < 0.05
in the analysis.

RESULTS

All patients completed the study and no one
was excluded.

There were no significant differences between
the two groups in age and sex [Table 3]. The chi-
square test showed that sexual distribution was
similar in the groups (p = 0.46), and an inde-
pendent t-test showed that the mean age was
similar too (p = 0.26).

Also there was no significant difference be-
tween operation time, Extubation time, and the
first time food was taken, between the two
groups, based on the independent t-test. Moreo-
ver, all the patients got acetaminophen syrup, as
they could take oral food. (p > 0.05), but the
recovery time was significantly longer in the
acetaminophen group (p = 0.02) [Table 3].
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Table 2. Wilson sedation scale

Score Degree / sedation

1 Fully awake, orientated

2 Lethargic

3 Opens eyes with verbal stimu-
lus

4 Opens eyes with moderate
pain

5 Does not respond moderate
pain

The CHEQOPS scores were significantly lower
in the ketamine group in 15 and 60 minutes in
the Recovery Room and one and two hours after
transferring to the ward (P < 0.05), but no signif-
icant difference after it, till 24 hours [Table 4].

The systolic blood pressure was seen to be
higher in the ketamine group at all times
(mean + SD was 104.4 = 7.9 in the ketamine
group vs. 99.8 £ 7.7 in the acetaminophen
group, P < 0.05) and also the pulse rate showed
an increase 12 and 18 hours after surgery in the
ketamine group (96.5 £ 3.8 and 94.5 + 4.5 vs.
93.7 £ 5.3 and 89.6 * 5.1 in the acetaminophen
group, P < 0.05), but we found no special differ-
ence in the diastolic blood pressure and respira-
tory rate between the two groups (P > 0.05).

The patients in the two groups had an
equivalent sedation score 15 minutes (P = 0.7)
and 30 minutes (P = 0.9) after surgery. Both the
groups were equivalent at 60 minutes and six
hours in the level of conciseness (p = 1) and all
the patients were completely awake and oriented
after six hours.

Incidences of vomiting (5.7% in the ketamine
group vs. 8.6% in the acetaminophen group),
bleeding (8.6% in ketamine group vs. 11.4% in

acetaminophen group) and disorientation (5.7%
in both groups) were similar in the two groups,
based on the chi-square test and Fisher’s exact
test. No hallucinations or dreams were reported
at all. Some of the patients, only in the ketamine
group, had nystagmus (14.2 %), which was ab-
solutely significant.

DISCUSION

The results showed that rectal ketamine re-
duced pain more effectively when compared
with rectal acetaminophen in the first hours after
surgery (one and two hours) and had an equiva-
lent analgesic potential with acetaminophen at
other times, for 24 hours (this might be because
of the short half life of rectal ketamine).

Also the acetaminophen group had longer re-
covery station, which could be because of the
higher pain scores in first hours after surgery.

Both groups had equivalent sedation scores
for 24 hours and we could compare the
CHEOPS based on it. Some parameters in the
CHEOPS were related to the sedation score, so
we needed to compare the CHEOPS in two
groups with the equivalent level of conscious-
ness.

Rectal administration of course was a suita-
ble route of use, not invasive and was just done
with a needle removed syringe. We used a sub-
anesthetic dose of rectal ketamine (2 mg / kg).
We were even allowed to use up to 10 mg /
kg.'" Some studies were done to detect this ef-
fect in tonsillectomy, which was common and
painful in children, to evaluate if we could re-
place other analgesics with ketamine.

Table 3. Demographic characteristic of patients, operation time, extubation time, time to first oral intake, and time to

recovery stay

Ketamine Group

Acetaminophen group

Variable (n=35) (n=35) P value

Age (year) 7.6+2.6 6.9+29 0.26
Sex (M /F) 23 /12 (66 /34) 20/ 15 (57/43) 0.46
Operation time (minutes) 42.6+15.6 44.1+109 0.63
Extubation time (minutes) 323+154 328+16.4 0.89
Time of first oral intake (hour) and first 5.6+0.8 54+1.1 0.49
extra analgesic intake

Time of recovery staying (minutes) 62.7+19.1 75.7+£259 0.02*

Data are reported as Mean = SD or n(%)
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Table 4. CHEOPS scoring in the recovery room and ward after operation

. Acetaminophen
. Ketamine group
Time group P value
Mean = SD Mean = SD
CHEOPS-15 minutes 6.4+0.8 7.1+12 0.004*
CHEOPS-30 minutes 74+1 7.8+12 0.141
CHEOPS-60minutes 7.1+0.7 8.1+14 P<0.001*
CHEOPS-1 hour 72+0.7 79+12 0.006*
CHEOPS-2 hours 7+0.5 75+12 0.040*
CHEOPS-6 hpurs 6.5+0.6 6.8+0.8 0.17
CHEOPS-12 hours 6.3+0.5 6.5+0.7 0.18
CHEOPS-24 hours 6.1+0.5 6+0.7 0.5

In one study that was done by R.J. Marcus et
al., i.m. ketamine was compared with i.m. Mor-
phine (0.1 — 015mg / kg) and the analgesic effect
was comparable.!'”? A similar study done by
Spinal et al, and similar results were con-
cluded.™ Also i.m. ketamine (0.1 mg / kg) was
compared with placebo in tonsillectomy, and the
results demonstrated the pain relief effects of
im. ketamine.”’Heidari et a.,/ tried oral keta-
mine and compared it with placebo in one study
and reported the analgesic effect of the oral form
of this drug.”” In another study i.v. ketamine
had significant analgesic effects."

The studies were usually performed based on
oral, peritonsillar, i.v., and i.m. ketamine for
postoperative analgesic effects, but there was no
study that proved ketamine to be a postoperative
analgesic when it was administered rectally, al-
though rectal ketamine was useful in neuropathic
pain.™ Our study demonstrated the fact that
rectal ketamine had an analgesic effect even for
postoperative pain. On the other hand, in the
studies with a control group, we avoided an anal-
gesic in the patient that felt pain, so it was better
to compare the analgesic with another one.

The analgesic effect of ketamine is due to
some mechanisms. Ketamine is an NMDA re-
ceptor antagonist, and is known for analgesia in
subanesthetic doses.?'NMDA receptors are in
the dorsal horn of the spinal cord and are in-
volved in central sensitization to painful stimula-
tion and ketamine reduces pain with the block-
age of these receptors.”” The blockage of so-

dium and potassium channels in the peripheral
nerves is another mechanism that may also be
effective.”’!

Serious side effects like Hallucinations and
Dreams were not seen in the 2 mg / kg use of
rectal ketamine, and other side effects like vo-
miting and bleeding were not significant and
were equivalent in the two groups. Nystagmus
was not severe and no other complications like
vertigo were seen, SO it was not an important
point.

Ketamine has sympathetic activation poten-
tial, because of the inhibition of epinephrine
reuptake, so the increasing of the blood pressure
and pulse rate can be seen in ketamine usage.
Acetaminophen has no significant effect on the
patient’s vital signs in the analgesic doses. The
increase in systolic blood pressure, which has
been reported in the ketamine group in compari-
son with the acetaminophen group, is not at a
risk level to worry us, so we can forget about the
hemodynamic effects of using rectal ketamine at
2 mg / kg.

Finally, we conclude by stating that rectal ke-
tamine can be useful for pain relief in pediatric
tonsillectomy, in comparison with acetamino-
phen, and it can be an alternative analgesic drug
with acetaminophen in tonsillectomy, particular-
ly in the first hours after the operation. In our
study we have not recorded or compared anti-
emetic and rescue analgesic drug doses or parent
satisfaction. Higher doses of rectal ketamine can
be tried in future studies.
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