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ABSTRACT

Objective: To explore the impact of perioperative intravenous (IV) paracetamol, administered with caudal ropivacaine on the quality of
postoperative recovery in children undergoing hypospadias repair.

Study Design: Double-blinded randomised controlled trial.

Place and Duration of the Study: The operating room, post-anaesthesia care unit (PACU), and paediatric surgical ward at the Aga
Khan University Hospital, from 31* January 2019 to 1* May 2022.

Methodology: Children aged 3-10 years undergoing hypospadias repair were randomly divided into two groups. Group P was adminis-
tered IV paracetamol 15 mg/kg an hour before the completion of the repair procedure. Group C received a placebo instead of parace-
tamol. Modified Children’s Hospital of Eastern Ontario Pain Scale (CHEOPS) was measured at 15 and 30 minutes, and at 1, 2, 4, and 6
hours postoperatively. The sedation score was documented for four hours postoperatively.

Results: Out of total 59 children included in the analysis, 55% (n = 16) in the Group P and 45% (n = 13) in the Group C needed addi-
tional analgesia within the first six hours post-procedure. No significant variations were observed between the groups’ CHEOPS scores
and sedation levels.

Conclusion: The addition of perioperative intravenous paracetamol 15 mg/kgin combination with 0.25% ropivacaine through the caudal
route, along with general anaesthesia, did not significantly affect the quality of postoperative recovery in children measured by pain
score and sedation.
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INTRODUCTION

Postoperative pain control in the paediatric population is a chal-
lenge because of difficulty in communication, and if not
controlled, can lead to agitation and physical and emotional
effects.”” Caudal analgesia has been frequently used in combina-
tion with general anaesthesia for perioperative pain control in
infra-umbilical surgeries. It provides analgesia for four to eight of
hours duration.>* Therole of Paracetamol as an adjuvantin caudal
blocksisstilluncertain. Previously, itwas used with bupivacainein
caudal analgesia via the rectal route, yielding inconsistent
outcomes.>®
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The pharmacokinetics of intravenous (IV) paracetamol in chil-
dren and its efficacy in pain relief has been investigated by
Anderson et al.” A mean serum concentration of 10 mg/L was
achieved in children of 2-15 years of age who were adminis-
tered a standard dose of 15 mg/kg over 15 minutes. The ratio-
nale of this study was that the addition of the mild-to-moderate
analgesic effect of paracetamol can reduce the pain and
discomfortinthose areas not covered by the caudal block e.g.,
discomfort associated with intra-operative positioning. The
quality of recovery was assessed through monitoring anal-
gesia needs and sedation after surgery. The hypothesis was
that the IV paracetamol group would require less rescue anal-
gesia postoperatively because of the additive effect of intrave-
nous paracetamol. The objective of the study was to investi-
gate whether the addition of IV paracetamol with ropivacaine
administered via the caudal route led to better postoperative
painandsedation managementcomparedtothe control group
without IV paracetamol, in patients undergoing hypospadias
repair.
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METHODOLOGY

This prospective double-blind randomised controlled trial was
conducted in the operating room, post-anaesthesia care unit
(PACU), and paediatric surgical ward at the Aga Khan University
Hospital. The study went through the Hospital Ethical Review
Committee (ERC) (5445-Ane-ERC-18) and was registered with
ClincalTrials.gov (NCT03781505). Patients were enrolled from
the surgical out-patient clinic and written informed consent was
given by the parents. Assent was obtained from older children
(aged more than 7 years). The duration of the study was from
January 2019 to 1* May 2022). Sixty-four children, aged 3-10
years, with ASA (American Society of Anaesthesiologists) physical
Class | and Il and scheduled for hypospadias correction surgery
were recruited by a faculty unaware with the assessment of
outcome. The criteria that were used to exclude patients were: A
history of coagulopathy; consumption of any medication for pain
during the week preceding surgery; pre-existing neurological,
spinal, hepatic, or renal illness; malnourishment; severe hypovo-
laemia; uncontrollable seizures; parental-refusal, local infection
of the skin at the area of the puncture., a previous failed caudal
block; and history of allergy to local anaesthetics. Five patients
were excluded from the study: Two due to parental-refusal (n=1)
andredosurgery (n=1),andthreeduetobeingoverweight(n=2)
and case cancellation (n=1). The patients were assigned to either
the placebo (Group-C), orintravenous paracetamol group (Group-
P), by permuted block randomisation, performed by the Clinical
Trial Unit (CTU) of the Aga Khan University. The randomisation
processfollowedthe CONSORT guidelines.

All patients were administered general anaesthesia in a stan-
dardised manner. Induction was through an inhalational route
with 8% sevoflurane added to a 50% oxygen-nitrous oxide
mixture. Further anaesthetic managementincluded insertion of
appropriate age laryngeal mask airway (LMA) and maintenance
with sevoflurane (MAC 1-2%). The 40% oxygen-nitrous mixture
was used to maintain anaesthesia while allowing for sponta-
neous breathing. The standard American Society of Anesthesi-
ology monitoringwas used.

Caudalblock was performed inthe lateral position with 1 ml/kg of
0.25% ropivacaineandtimewas noted. Thetime of block comple-
tion and surgical incision was recorded. The effectiveness of
caudal analgesia was evaluated by monitoring the heart rate
(HR) and blood pressure (BP) inresponse toincision. Sevoflurane
concentration was modified in cases of tachycardia (more than
20% from baseline) and hypertension (greater than 20% from
baseline). Rescue analgesia was provided with morphine
0.1mg/kg if tachycardia persisted.

Clinical TrialsUnitofthe hospital supplied the medicinesandtran-
sported the study medications. An intravenous dosage of 15
mg/kg of paracetamol was given to Group P overa period of 15 to
20 minutes, approximately 60 minutes prior to the conclusion of
the procedure. Group C was given a comparable volume of
placebo (0.9% normal saline). The anaesthesiologists adminis-
tering these medicines and monitoring variables were blinded.
Time of administering intravenous paracetamol or placebo was
noted.

Arrival time in the PACU was recorded. Mean arterial pressure
(MAP), HR, oxygen saturation (SPO,), respiratory rate (RR), and
the quality and period of analgesia were measured by a trained
research assistant who was blind to group allocation at 15 and
30minutes,andatl,2,4,and 6 hours aftertransfertothe PACU.
Sedationwas graded using afive-pointscale (0: Awake; 1: Minor
sedation; 2: Asleepbutabletowake up; 3: Regularlytired, arous-
able, falls off to sleep during conversation; 4: Profound sleep,
impossible to get up) for four hours postoperatively. The motor
block was evaluated for four hours using the Modified Bromage
scale (0 = no block, 1 = able to move legs, 2 = unable to move
legs).® Modified Children’s Hospital of Eastern Ontario Pain
Scale (CHEOPS) was used for measuring the requirement and
quality of postoperative analgesia. All measurements were
takenbythe sameresearchassistant.

The time between caudal block and the first rescue analgesic
dosage was noted. Rescue analgesia fora CHEOPS score of more
than 4 was provided with 0.025 mg/kg morphine and administra-
tion time of additional doses was noted. Complications such as
persistence of motor block and hypotension were monitored and
recorded inthe postoperative period. The data noted were: Need
to increase sevoflurane concentration after incision, interval
between caudal block, time between caudal block and end of
surgery, requirementforrescue analgesicsinthe PACU and oper-
atingroom, discharge time from recovery, and the time of taking
oralfluids postoperatively.

The sample size estimation was based on “the time of first
analgesic requirement” of patients as found in a previous
study on similaroutcomes.® Considering thata clinically impor-
tant difference in first analgesic requirement time would be a
10% absolute increment in the combined intravenous parace-
tamol and caudal ropivacaine group compared with caudal anal-
gesia alone group, 29 patients in each group were needed for an
experimental design incorporating two equal-sized groups,
usingana =0.05and B =0.2. Tominimise any effect of data loss,
initially recruited 32 patients werein each groupassuminga 10%
dropoutrate.

Statistical analyses were carried out using RStudio 4.1.2. mean
(SD), and median (interquartile range) values were calculated
for continuous variables such as age, BMI, heart rate, surgical
time, anaesthesia time, and systolic and diastolic blood pres-
sure. The Shapiro-Wilk's test was used to validate the continuous
variables' normality assumption. Only the heart rate variable
was discovered to be anormal variable, whereas the others were
not. Independent student's t-test was used for the normal vari-
able and the Mann-Whiney U test for the non-normal variable to
explore if there was any statistically significant difference
betweenthe meansofthe Cand P groups. CHEOPS pain, modified
Bromage, and sedation scores were categorical variables that
wereanalysed using the Chi-square or Fisher’'sexactand Z-score
proportional tests, with frequency and percentages reported.
Kaplan-Meier survival analysis with log-rank (Mantel-Cox) was
alsoperformedtocomparethetimetofirstanalgesicadministra-
tion between groups. Ap <0.05 was used to determine statistical
significance.
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RESULTS

Atotal of 64 children were initially recruited, out of which 59 chil-
dren were eligible for inclusion (29 in the C Group and 30 in P
Group). Five patients were excluded due to the cancellation of
surgery or parental refusal. There were no dropouts after drug
allocation. The patient’s demographic characteristics and base-
line parameters are summarised in Table I. There were no differ-
ences observed between groups in terms of BP and HR. The
mediantimeinterval andinterquartile range fromskinincisionto
caudal block, caudal block to administration of IV paracetamol,
and betweenthe caudal blockand end of surgery were also given
inTablel.

Intraoperatively five children in Group P and four in Group C
needed rescue analgesia. This was not significantly different.
Thechildrendid notreceive any othersedative agentintraopera-
tively.

Postoperatively, 11 and 9 patients in the P Group and C Group,
respectively required rescue analgesia during the first six hours.
Median duration of analgesia was 148 minutes (Q1,Q3,115-157)
inthe CGroupand 150 minutesinthe PGroup (Q1,Q3,126-166, p
= 0.46). This information is also presented in the Kaplan-Meier
CurveinFigurel.

The CHEOPS pain scores of less than four observed in PACU and
uptosixhourspostoperativelyareshowninTablell.

No significant difference was observed between groups. The
modified Bromage score and sedation scores were found to be
comparable up to four hours postoperatively. Sedation scores
are given in Table lll. No difference was observed in Sedation
scorewithingroupsCandP.

No otherside effects were observed. No difference was observed
amonggroupsasregardsthetime oftaking oralfluids (p=0.18).

Table I: Patient demographic characteristics, baseline parameters, and time intervals between Group C and Group P.

Variables Group C Group P p-value
(n = 29) (n = 30)
°Age (years), median [IQR] 4.1[3.11-6] 5.0[3.13- 6] 0.95
°BMI, median [IQR] 14.8[14.0 - 16.5] 14.1[12.1-16.3] 0.26
"Heart rate (beats/min), mean (SD) 103 (16.1) 104 (13.3) 0.91
*Surgical time (minutes), median [IQR] 65 [44.3 - 93] 65[42 - 79] 0.63
*Anaesthesia time (minutes), median [IQR] 120[98 - 150] 109 [76.3 - 128] 0.15
°Blood Pressure (systolic), median [IQR] 92 [85 - 100] 99 [88.5-107] 0.37
°Blood Pressure (diastolic), median [IQR] 51[43-60] 60 [45.3 - 63.3] 0.31
Skin incision and caudal block (minutes) 18[12 - 20] 15[11- 18] 0.16
Caudal block and IV paracetamol/placebo (minutes) 40[20 - 63] 42 [25-63.8] 0.88
Caudal block and end of surgery (minutes) 85.5[66 - 111] 79 [50 - 93] 0.27
End of surgery to oral fluid intake (minutes) 265 [201 - 405] 222 [201 - 320] 0.18

°Mann-Whiney U test; "Independent t-test. Values are presented as median [IQR] or mean (SD). SD, Standard deviation; IQR, Interquartile range; BMI, Body mass index.

Table II: Comparison of CHEOPS pain score less than four within C and P groups n/total N(%).

Time Group C Group P RR (95% CI) p-value
(N = 29) (N = 30)
15 minutes 25 (86) 23 (77) 1.12 (0.89 to 1.42) 0.35
30 minutes 21(72) 24 (80) 0.90 (0.69 to 1.19) 0.49
‘1 hour 25 (86) 26 (87) 0.96 (0.81 to 1.15) 0.95
2 hours 28 (97) 30 (100) 0.97 (0.95 to 0.98) 0.31
‘4 hours 29 (100) 29 (97) - 0.32
6 hours 29 (100) 29 (97) - 0.32
‘Z - score proportion test. Data presented as N (%).
Table IlI: Comparison of sedation score within C and P groups n/total N (%).
Score Group C Group P RR (95% ClI) p-value
(n =29) (n = 30)
‘Baseline 0.99
0-2 23/29 (79%) 23/30 (77%) 1.03 (0.80 to 1.34)
3-4 6/29 (21%) 7/30 (23%)
30 minutes 0.99
0-2 25/29 (86%) 26/30 (87%) 0.99 (0.82 to 1.20)
3-4 4/29 (14%) 4/30 (13%)
‘1 hour 0.89
0-2 29/29 (100%) 30/30 (100%)
3-4 0/29 (0%) 0/30 (0%)
2 hours 0.896
0-2 29/29 (100%) 30/30 (100%)
3-4 0/29 (0%) 0/30 (0%)
%4 hours 0.896
0-2 29/29 (100%) 30/30 (100%)
34 0/29 (0%) 0/30 (0%)

’Chi-square or Fisher’s exact test. RR, Relative risk; Cl, Confidence interval.
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Figure 1: Kaplan-Meier curve comparing the duration of analgesia in
C and P groups (Log-rank test, p-value = 0.38).

DISCUSSION

There is a paucity of published data on the use of the
combination of paracetamol and caudal block and its effect
on postoperative analgesia and other physiological
parameters. This study has demonstrated that the quality of
immediate postoperative recovery as measured by the pain
scores, analgesic requirement, and sedation was unaffected
by using a combination of IV paracetamol with 0.25% caudal
ropivacaine. This was in comparison with the control group,
receiving caudal ropivacaine alone, in patients undergoing
hypospadias repair under general anaesthesia. The CHEOPS
pain scores of less than four were observed in the majority
of the patients in both groups during recovery from
anaesthesia and up to six hours postoperatively.

In children, hypospadias surgery is a common procedure.
Application of different anaesthetic techniques have been
reported in the literature but one of the most well-known
procedures in paediatric anaesthesia is caudal epidural
blocking using a local anaesthetic solution, especially in low-
resource environments.®® Ropivacaine was chosen for the
caudal analgesia because it offers superior sensory and
motor effects along with analgesic efficacy comparable to
bupivacaine.'*'Paracetamol has also received widespread
acceptability as a simple analgesic for perioperative usage
in children. It has a favourable therapeutic profile, a good
safety record in recommended doses, and no significant
medicine interactions. It is considered suitable for use in
children at any age.”* Intravenous paracetamol was
administered over 15-20 minutes, approximately 60
minutes before the end of surgery in the intervention group

to ensure that its analgesic effect overlapped with the effect
of caudal block during the immediate recovery period.

The literature shows only a few studies focusing on the
combined use of paracetamol and caudal analgesia. Mercan
et al. studied rectal paracetamol administered in a dose of
20-25 mag/kgin the third or the fourth postoperative hour in
patients undergoing inguinal hernia repair.> All children had
caudal anaesthesia intraoperatively with 0.25% bupivacaine
1 ml/kg. They found that paracetamol given in the fourth
hour enhanced the quality of postoperative analgesia. They
measured the quality of pain relief by measuring the need
for postoperative analgesia after caudal block. Ozyuvaci et
al. found no difference in duration and on intensity of
postoperative analgesia with the addition of preoperative or
postoperative rectal paracetamol administered in a dose of
20-25 mg/kg in combination with caudal epidural bupi-
vacaine 0.25% 0.5 ml/kg in 60 children undergoing
hypospadias repairs.® While the cohort and results in this
study were similar to the later studies, a key difference was
that the previous studies investigated the role of
paracetamol in extending the effects of caudal analgesia. In
contrast, this study aimed to evaluate any additive effect of
paracetamol on the analgesic impact of the caudal block,
particularly in managing discomfort from areas not covered
by the block during the immediate postoperative period.
One example is the discomfort seen due to positioning.

Another major difference between these two studies and the
present study was the route whereby paracetamol was
administered. Although rectal route for paracetamol
administration has been used for children, it does not
consistently reduce a rapid onset of pain relief compared to
its intravenous route due to delayed absorption and
unpredictable paracetamol plasma concentrations.”*® The
recommended dose of paracetamol through the rectal route
by Hahn et al. is 35 mg/kg loading dose followed by 25
mg/kg rectal paracetamol every six hours."

In both the studies conducted by Mercan and Ozyuvaci, the
plasma levels of paracetamol may not have reached the
therapeutic levels, which were not measured, potentially
contributing to inconsistent results.>® In contrast, the present
study utilised the IV route, ensuring more consistent
therapeutic levels. Additionally, a difference was observed in
the dose of caudal anaesthesia, as Ozyuvaci et al. used a
smaller dose of 0.5 ml/kg,® whereas this study employed
ropivacaine as the local anaesthetic for caudal analgesia
instead of bupivacaine.

The major strength of this study was that only a single type of
surgery was included, i.e., hypospadias repair, and the more
commonly used and reliable IV route for paracetamol. A
single type of surgical procedure was selected as it has been
shown that analgesic requirements in infra-umbilical surgery
may vary with different procedures. Higher levels of pain and
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greater analgesic requirements following orchidopexy in
comparison with a herniorrhaphy group were reported by
Warth et al.’® This may be an area for further research.

One of the limitations of this study was the inclusion of cases
requiring intraoperative rescue analgesia. The number of
such cases was small and similar in the two groups and the
group difference was not significant. Additionally, emergence
agitation during the recovery period was not separately
measured. Postoperative pain, which appears to be an
aggravating factor, may have behavioural manifestations that
confound the diagnosis of emergence agitation."**

Further studies are needed to improve the knowledge and
benefits of the addition of intravenous paracetamol used in
conjunction with caudal ropivacaine in specific paediatric
procedures.

CONCLUSION

The use of perioperative IV paracetamol administered
approximately 60 minutes before the end of the surgery, in
children undergoing hypospadias repair under GA and 0.25%
caudal ropivacaine did not provide any significant additional
benefit to the quality of postoperative recovery as measured
by the need for analgesia and sedation in the immediate
postoperative period in comparison to caudal ropivacaine
alone. This can be further investigated by varying the timing
of administration of IV paracetamol.

ACKNOWLEDGEMENTS:

This study was presented at the National Anaesthesia
Research Symposium: Enhancing the Quality of Anaesthesia
Research in the Developing World, held at the Aga Khan
University, Karachi, from September 8-10 2023. The abstract
from this conference was subsequently published in. Anesth
Analg 2024; 138(5S1) 1-51, doi: 10.1213/01.ane.0000
998312.89349.68.

FUNDING:

This study was funded by a grant from the Department of
Anaesthesiology, The Aga Khan University (77,960 PKR = 553
usD).

ETHICAL APPROVAL:

The study was conducted after receiving approval from the
Ethical Committee of The Aga Khan University and Hospital,
Karachi (Ethical Approval No: 5445-Ane-ERC-18).

PATIENTS’ CONSENT:
Informed consent was taken from the parents of the patients
and assent was obtained from children older than 7 years.

COMPETING INTEREST:
The authors declared no conflict of interest.

AUTHORS’ CONTRIBUTION:

MSY: Design, literature review, supervision, and writing.

AS: Drafting, and data collection.

AM: Protocol review, data collection, data interpretation, and
manuscript review.

ZN: Protocol review, data collection, and manuscript review.
FAK: Design, concept, supervision, data analysis, writing, and
critical review.

All authors approved the final version of the manuscript to be
published.

REFERENCES

1. Jahromi SAH, Poor SS, Valami SMH, Javadi A. Effects of
suppository acetaminophen, bupivacaine wound infiltration,
and caudal block with bupivacaine on postoperative pain in
paediatric inguinal herniorrhaphy. Anesth Pain Med 2012;
1(4):243-7. doi: 10.5812/aapm.3551.

2. Simic DM, Vlajkovic AS, Stevic MM, Postoperative analgesia in
children. ABC J Urgent Med 2020; 20(1):1-10. doi: 10.5937/
abc2001001S.

3. Samuel M, Hampson-Evans D, Cunnington P. Prospective to a
randomised double-blind controlled trial to assess efficacy of
double caudal analgesia in hypospadias repair. / Ped Surg
2002; 37(2):168-74. doi: 10.1053/jpsu.2002.30247.

4. Gautam B, Karki M. Caudal block analgesia for paediatric
infra-umbilical surgery: A prospective observational study. /
Kathmandu Med College 2019; 30:122-30. doi: 10.3126/
jkmc.v8i3.29713.

5. Mercan A, Sayin MM, Saydam S, Ozmert S, Tiryaki T. When to
add supplemental rectal paracetamol for postoperative
analgesia with caudal bupivacaine in children? A prospective,
double-blind, randomised study. Paediatr Anaesth 2007;
17(6):547-51. doi: 10.1111/j.1460-9592. 2006.02141.x.

6. Ozyuvaci E, Altan A, Yucel M, Yenmez K. Evaluation of adding
preoperative or postoperative rectal paracetamol to caudal
bupivacaine for postoperative analgesia in children. Paediatr
Anaesth 2004; 14(8):661-5. doi: 10.1111/j.1460-9592.2004.
01255.x.

7. Anderson BJ, Pons G, Autret-Leca E, Allegaert K, Boccard E.
Paediatric intravenous paracetamol (proparacetamol)
pharmacokinetics: A population analysis. Pediatr Anesth
2005; 15(4):282-92. doi: 10.1111/j.1460-9592.2005.01455.x.

8. Ozbek H, Bilen A, Ozcengiz D, Gunes Y, Ozalevli M, Akman H.
The comparison of caudal ketamine, alfentanil and ketamine
plus alfentanil administration for postoperative analgesia in
children. Paediatr Anaesth 2002; 12(7):610-6. doi: 10.
1046/j.1460-9592.2002.00913.x.

9. Wiegele M, Marhofer P, Lonnqvist PA. Caudal epidural blocks in
paediatric patients: A review and practical considerations. BrJ
Anaesth 2019; 122(4):509-17. doi: 10.1016/j.bja.2018.11.030.

10. Gunter JB. Benefit and risks of local anesthetics in infants and
children. Paediatr Drugs 2002; 4(10):649-72. doi: 10.2165/
00128072-200204100-00003.

11. Ahmad S, Mohammad K, Ahmad M, Nazir |, Ommid M, Nabi V.
Caudal analgesia in pediatric patients: Comparison between
bupivacaine and ropivacaine. Internet | Anesthesiol 2012;30:3.

12. Mohammed BS, Engelhardt T, Cameron GA, Cameron L,
Hawksworth GM, Hawwa AF, et al. Population pharma-

Journal of the College of Physicians and Surgeons Pakistan 2025, Vol. 35(01):11-16

15



Muhammad Saad Yousuf, Ayesha Saleem, Abdul Monem, Zafar Nazir and Fauzia Anis Khan

13.

14.

15.

16.

cokinetics of single-dose intravenous paracetamol in
children. Br J Anaesth 2012; 108(5):823-9. doi: 10.1093/
bja/aes025.

Perrott DA, Piira T, Goodenough B, Champion GD. Efficacy
and safety of acetaminophen vs. ibuprofen for treating
children's pain or fever: A meta-analysis. Arch Pediatr
Adolesc Med 2004; 158(6):521-6. doi: 10.1001/archpedi.
158.6.521.

Prins SA, Dijk MV, Leeuwen PV, Searle S, Anderson BJ,
Tibboel D, et al. Pharmacokinetics and analgesic effects of
intravenous propacetamol vs. rectal paracetamol in children
after major craniofacial surgery. Paediatr Anaesth 2008;
18(7):582-92. doi: 10.1111/j.1460-9592.2008.02619.x.

Nnaji CT, Onajin-Obembe B, Ebirim L. The analgesic effects of
rectal diclofenac versus rectal paracetamol following caudal-
bupivacaine for paediatric day-case inguinal herniotomies: A
randomised controlled prospective trial. / Ped Surg 2017;
52(9):1384-8. doi: 10.1016/j.jpedsurg.2017.05.001.

Osorio D, Maldonado D, Rijs K, van der Marel C, Klimek M,
Calvache JA. Efficacy of different routes of acetaminophen

17.

18.

19.

20.

administration for postoperative pain in children:
A systematic review and network meta-analysis. Can J
Anesth 2024; 71(8):1103-16. doi: 10.1007/s12630-024-
02760-y.

Hahn TW, Henneberg SW, Holm-Knudsen R, Eriksen K,
Rasmussen SN, Rasmussen M. Pharmacokinetics of rectal
paracetamol after repeated dosing in children. Br J Anaesth
2000; 85(4):512-9. doi: 10.1093/bja/85.4.512.

Warth H, Astfalk W, Walz GU. Pain control with paracetamol
following inguinal herniorrhaphy or orchidopexy in
childhood. Anaesthesiol Intensivmed Notfallmed Schmer-
zther 1994; 29(2):90-5. doi: 10.1055/5-2007-996693.

Yu H, Sun X, Li P, Deng X. Prevalence and risk factors of
emergence agitation among pediatric patients undergoing
ophthalmic and ENT surgery: A cross-sectional study. BMC
Pediatr 2023; 23(1):598. doi: 10.1186/s12887-023-04434-y.

Segura ML, Busto-Aguirreurreta N. Postoperative agitation or
delirium in paediatric patients. What we know and how to
avoid it. Rev Esp Anestesiol Reanim (Engl Ed) 2023;
70(8):467-72. doi: 10.1016/j.redare.2023.09.006.

16

Journal of the College of Physicians and Surgeons Pakistan 2025, Vol. 35(01):11-16



