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Pain management in pediatric day surgery patients at The
Maternal and Child Medical Research Center in Mongolia
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Background: Pediatric day surgery shortens the hospital stay, reduces the exposure of nosocomial infections and
allows for active parental participation. But pain delays the recovery and it increases the morbidity, including nausea
and vomiting, and the maladaptive behavioral changes. This study was conducted to compare the effect of rectally
administered paracetamol or diclofenac combined with regional nerve block with the traditional pain control
method.

Methods: Two hundred forty one randomly selected pediatric patients were allocated into two groups. The
empirical pain relief group (the control group, n = 120) included the patients that received intravenous sulpyrin and/
or meperidine postoperatively. The patients in the multimodal preemptive pain relief group (the study group, n =
121) received regional nerve blockade with 0.25% bupivacaine combined with preoperative rectally administered
paracetamol 45 mg/kg or diclofenac 1 mg/kg 60 min before surgery for cases that were to undergo lower abdominal
surgery. But only paracetamol or diclofenac was rectally administered preoperatively in the other surgical cases.
Results: The mean time in the recovery room for the study group was shorter than that for the control group. The
postoperative pain was hurts even more in 16.7%, worst in 11.8%, a whole lot in 26.5% and no pain in 27.5% of the
control group patients. But the pain was hurts little more only in 11%, a little bit in 10.0% and no pain in 88.9% of
the study group patients. The average postoperative VAS score was 0.21 + 0.6 in the study group and 8.36 + 1.7 in the
control group, respectively. Vomiting, nausea and fever were more frequently observed in the control group.
Conclusions: The pain intensity of the children who were treated with rectally administered paracetamol or
diclofenac combined with regional nerve block before surgery was significantly decreased as compared to that of the
children who were treated with the traditional method. (Korean J Anesthesiol 2010; 58: 272-276)
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Introduction

The growing popularity of ambulatory surgery has been
largely dictated by social and fiscal considerations. Ambulatory
surgery is especially suitable for children because many of
the surgical procedures they commonly undergo are short
and simple, and children are generally in good health [1].
Pediatric surgery in an ambulatory setting shortens the
hospital stay, it reduces exposure of nosocomial infections
and it allows for active parental participation. The popularity
of this subspecialty of surgery has created new challenges and
rewarding opportunities for pediatric anesthesiologists. But
pain management is one of most important considerations
for pediatric ambulatory patients [2,3]. The pain following an
operation delays recovery, it increases the morbidity, including
nausea and vomiting, and it induces behavioral changes in
children that are not conducive to recovery [4].

Until the 90, there was a widespread belief that children do
not experience pain and so they seldom needed analgesic
medications after most surgical procedures. As a result, either
no analgesics were used or the recommended dose or route was
inadequate to provide effective pain relief [5]. But one of the
main goals for current postoperative care is pain free surgery for
children.

One of the effective ways for achieving postoperative pain
therapy for pediatric surgical outpatients is by combining the
use of general anesthesia with the application of a regional
block. This would provide for postoperative pain relief and also
reduce the requirement for general anesthetics during surgery,
and so this results in a more rapid recovery.

Preoperative noxious inputs can contribute to both peripheral
and central sensitization that modulates postoperative pain
and these can be targets for preemptive analgesia [6]. Various
agents, including nonsteroidal antiinflammatory drugs
(NSAIDS), have been used in an effort to preempt postoperative
pain. It has been shown in animal studies that the noxious
stimulus-induced neuroplasticity can be reduced or prevented
by preinjury neural block with local anesthesia, or by the
administration of i.v. or intrathecal opoids [7-9].

The purpose of this study is set up a program for effective
postoperative pain control in pediatric surgical patients for the
first time in Mongolia, and the methods of postoperative pain
control were a combination of preoperative regional nerve
block with preoperative, rectally administered paracetamol or
declofenac, and this was compared with the traditional method,
which is postoperative IV analgesics.

Materials and Methods

The study was performed after receiving the approval from
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our hospital’s Ethics Committee. The study included 241
randomly selected, American Society of Anesthesiologists
physical status I & II children (age range: 2—15 yr of age) who
had undergone operations on their tonsil, ear, urinary tract,
digestive tract etc. during the years 2003 to 2007. All the children
were given atropine i.m. as premedication. The patients were
allocated into two groups. The empirical pain relief method
group (the control group, n = 120) included the children who
were intravenously administered analgesics like sulpyrin 50—
100 mg and/or meperidine 0.5—1 mg/kg if the patients had pain
(equal to hurt little more by Wong-Baker Faces Scale, WBES)
as the traditional approaches to postoperative pain relief. For
the multimodal pain relief methods group (the study group,
n = 121), regional nerve blockade with 0.25% bupivacaine
(like caudal epidural block for lower abdominal surgery, and
ilioinguinal, iliohypogastric and genitofemoral nerve block for
groin and pelvic area surgery and penile block for circumcision)
was performed as a supplement to general anesthesia. This was
combined with preoperative, rectally administered paracetamol
45 mg/kg or diclofenac 1 mg/kg 60 min before surgery for
the lower abdominal surgical cases. But only paracetamol or
diclofenac was administered rectally for the other surgical
cases. Oral paracetamol tablets were given for postoperative
pain control if it was necessary.

Thiopental sodium was used for induction of anesthesia
and succinylcholine was used for tracheal intubation in all the
patients. Halothane with 100% oxygen was administrated using
the intermittent positive pressure ventilation technique for
maintenance of anesthesia. Pancuronium was used for muscle
relaxation.

The postoperative pain was determined after recovery from
anesthesia, by same anesthesiologist who was not involved in
this study, by using a questionnaire (Visual Analogue Scale-
VAS, Numeric Rating Scale-NRS) or measurement (WBFS) of
the pain intensity as objective indicators. The pain intensity
according to a VAS score of 0—1 was evaluated as no pain, 1—3
was hurts a little bit, 3—5 was hurts a little more, 5—7 was hurts
even more, 7—9 was hurts a whole lot and above 9 was hurts the
worst. In case of VAS > 6.0, we gave paracetamol or diclofenac,
or a local block to decrease the pain intensity. The patients were
discharged from the recovery room after the pain had decreased
to hurts a little bit according to the WBFS.

Statistical analysis was performed using SPSS 15.0 for Windows
(SPSS Inc., Chicago, IL). The data is expressed as means + SDs.
Age and weight were compared using the independent t test.
Gender and the type of surgery were compared using Fisher’s
exact test. The operation time and time in the recovery room
were compared using the Mann-Whitney test. The postoperative
pain intensity was compared with the Chi-square test. P values
< 0.05 were considered statistically significant.
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Results

The majority of procedures in both groups were tonsillectomies,
hernia repairs and circumcisions. The additional procedures
included tympanoplasties, myringotomies, orchiopexies and
umbilical hernia repairs. In both groups, the males made up
the majority of the myringotomy, orchidophexy and umbilical
hernia surgical cases, but the females made up the majority
of the tonsillectomy cases. The males made up 70.1% of all
the cases. The children aged between 2 and 4 made up 17.1%
of the cases. The mean operation time was 52.7 + 3.4 min
in the control group and 49.9 + 3.7 min in the study group,
respectively. The mean time in the recovery room was 30.1 +
18.1 min in the study group, which was significantly shorter
than the mean time in the recovery room (59.5 + 37.2 min) in
the control group (Table. 1).

The postoperative pain was hurts even more for 16.7%, hurts

Table 1. The Patients’ Characteristics and Surgical Procedures, by the
International Classification of Diseases

. . Control G Study G
Demogf)a;lzllllécpc;ia;'sgerlstlcs N =120 N=121 Pvalue
N (%) N (%)
Mean age 8.3+5.3 8.5+4.3 0.658
Gender
Male 82(68.4) 87(71.9) 0.451
Female 38(31.6)  34(28.1)
Weight (kg)
0-10 8(6.6) 7(5.7)  0.413
11-70 112(93.4) 114(94.3)  0.397
Surgery
Tonsil , the ear, mastoid 50 (41.7) 58 (47.9)
Urine tract system disease 22 (18.3) 13 (10.7)
Digestive system disease 10 (8.3) 11(9.1)
Congenital anomaly 38(31.7) 39 (32.3)
Mean operation time 52.7+3.4 49.9+3.7 0.571

Mean time in the recoveryroom 59.5+37.2 30.1+18.1 0.001*

Control G: the empirical pain relief method group sulpyrin, meperi-
dine postoperatively, Study G: the multimodality pain relief method
group (preemptive analgesia, nerve block + rectal paracetamol or
diclofenac). *P < 0.01 compared with the control group.

Hurts whole lot

Hurts worst
11.8%

Hurts even more

16.7%
No hurt
Hurts little more . .
27.59
10.6% Hurts little bit %

6.9%

Fig. 1. Postoperative pain intensity in the control group. Control
G: the empirical pain relief method group (sulpyrin, meperidine
postoperatively).
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worst for 11.8%, hurts a whole lot for 26.5%, hurts a little more
for 10.6% and hurts a little bit for 6.9% of the control group
patients, respectively. Twenty seven point five percent of the
patients had no pain in the control group (Fig. 1). On the other
hand, 11% and 10.0% of the patients had pain that was hurts a
little more and hurts a little bit, respectively, in the study group.
There was no pain in 88.9% of the patients in the study group
(Fig. 2). The average VAS score was 0.21 + 0.6 in the preemptive
analgesia group. However, the average VAS score was 8.36 + 1.7
in the control group. Vomiting, nausea and fever were observed
more frequently in the control group (Table. 2).

Discussion

Regional block techniques should be used in the outpatient
setting. Bupivacaine 0.25% with or without epinephrine
is commonly used for pediatric ambulatory patients. For
cooperative adolescents, spinal or epidural anesthesia alone
may be used for an operation in the outpatient setting [10].
Peripheral nerve block for pain management has received
recognition because of its ability to provide superior analgesia
with fewer side effects, when compared with traditional
intravenous opioids for pain management [11].

The concept of preemptive analgesia is an attractive one

No hurt
88.9%*

Hurts little more
11%

Hurts little bit
10.0%

Fig. 2. Postoperative pain intensity in the study group. There was
significantly decreased pain intensity in the study group. Study G:
the multimodality pain relief (preemptive analgesia, nerve block +
rectal paracetamol or diclofenac) group. *P < 0.01 compared with
the control group.

Table 2. Nausea, Vomiting (N/V) and Fever that Occurred after
Surgery

Control G Study G
N=120 N =121 P value
N (%) N (%)
N/V 82 (68.3) 4(3.3) 0.00
Fever 26(21.4) 1(0.8) 0.00

Control G: the empirical pain relief method group sulpyrin, meperi-
dine postoperatively, Study G: the multimodal pain relief method
group (preemptive analgesia, nerve block + rectal paracetamol or
diclofenac). *P < 0.01 compared with the control group.
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because if it is proved to be effective in the clinical setting, it
may protect patients from the deleterious effects of a surgical
incision and other noxious perioperative events long after
the operation has been performed. Taken further, the notion
of painless surgery is a distinct possibility. Yet clear clinical
evidence for preemptive analgesia has not yet been established,
despite what appears to be convincing experimental evidence
[7,8,12]. Much of the initial work supporting this concept of
“pain prevention” originates from animal studies [13], which
have demonstrated this concept under specific conditions in
experimental models. Surgical trauma differs from the stimuli
used in experimental models, in that the afferent input to the
CNS during surgery may be extensive, and this involves mixed
cutaneous, muscular and visceral components. The degree of
surgical trauma and the site of operation are also important in
influencing the amount of nociceptive input [14]. A few studies
have evaluated the use of regional anesthesia in pediatric
ophthalmic surgery. Preemptive peribulbar block was evaluated
as an adjunct to general anesthesia in children who were
undergoing brief ophthalmic procedures and this technique
showed a significant reduction of the postoperative pain scores
[15]. However, there was no difference in the postoperative pain
or analgesic requirement when using or not using retrobulbar
block in children (5 + 3 years) who were undergoing strabismus
surgery [16].

Acetaminophen is frequently used as an adjuvant for
postoperative analgesia in pediatric patients. It is thought to
act through the inhibition of cyclooxygenase in the central
nervous system and this produces analgesia that is comparable
with that of nonsteroidal antiinflammatory drugs. Inhibition
of prostaglandin synthesis in other tissues does not occur, and
so acetaminophen produces no antiinflammatory effects or
effects on platelet function that may be associated with the use
of nonsteroidal antiinflammatory drugs [17].

Rectal administration of acetaminophen leads to slow absor-
ption and erratic blood levels, and it takes a long time to achieve
effective therapeutic levels. The rectal route of acetaminophen
administration cannot be recommended when a rapid onset of
analgesia is desired [18]. A single rectal dose of acetaminophen
45 mg/kg may be appropriate if a delayed and sustained effect
is required [19]. But recent evidence indicates that a larger dose
than what is commonly administered is required: up to 60 mg/
kg rectally [20] with an onset time of 60—90 minutes, and the
peak effect is not reached early after rectal administration [19].
In our study, paracetamol 45 mg/kg or diclofenac 1 mg/kg was
given rectally 60 min before surgery, and the analgesic effect
was good. Rectal administration is most suitable for children
1—3 yr of age. Many older children may be more upset by
introducing the drug into their rectums than by receiving an
injection [21]. Chloral hydrate has a disagreeable taste and it
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is often unsatisfactory if given less than sixty minutes prior to
surgery [22].

Transmucosal administration of short acting narcotics is also
an effective way of producing preoperative sedation in pediatric
patients, and only a few analgesics have currently been
evaluated. Although the successful use of oral transmucosal
fentanyl (15—20 pg/kg) as well as nasal sufentanil (1.5—3 pg/
kg) has been reported, much additional experience is still
needed before the use of these techniques is firmly established
[23]. IV ketorolac with midazolam premedication was found
to be effective, but it requires IV access, which is not otherwise
indicated for children in this setting [24].

The traditional method of postoperative pain relief using
sulpyrin injection was used for most operations until 2000.
According to the first study by L. Ganbold in 1997, 94.5% of
patients have moderate pain postoperatively after preoperative
sulpyrin injection. The intensity of pain was high after the
common pediatric ambulatory surgeries such as hernia repair,
orchiopexy and phimosis [25]. We were able to reduce the
pain intensity with rectal administration of paracetamol or
diclofenac combined with regional nerve block.

Recording our study, there were some reported incidences
of feeling pain after the first 6—8 hours of postoperative pain
relief. The pain had increased on the VAS by 1—3 points, which
is not very high. We think the following factors influenced this
incidence: a lack of knowledge and awareness of the parents
and the lack of well trained staff in the wards. Most of the
patients who were undergoing pediatric ambulatory surgery
were male except for the tonsillectomy cases. So the incidence
of post-surgical pain was higher among the male children than
that among the females.

Nausea, vomiting and fever occurred quite often in the control
group. Active movements and crying because of ineffectively
controlled postoperative pain seemed to easily cause these
problems.

The postoperative pain of children who undergo pediatric day
surgeries in the Maternal and Child Medical Research Center in
Mongolia could be evaluated and measured by the WBEFS, VAS
and NRS when they feel pain and this is a clinical indication of
pain management. It is imperative to choose the appropriate
measurement methodology according to the age of the child,
and the postoperative pain intensity in children needs to
surveyed and registered in every case.

In conclusion, the post surgical pain intensity of the children
who were treated with traditional methods, like weak analgesics,
after surgeries was very high. But this pain was effectively
treated in the children who received rectally administered
paracetamol or diclofenac combined with regional nerve block
before surgery.
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