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Comparing caudal block and penile block using rectal acetaminophen in postoperative

analgesia of hypospadiasrepair: A Randomized Clinical Trial Study

Abstract

Background and Objective: selecting the analgesia method in pediatric$ mast importance.

In pediatrics required hypospadias repair, two eshof the caudal block and penile block are
used increasingly. This study aimed to compare mathods of the caudal block and penile
block using rectal acetaminophen in postoperatnagesia of hypospadias repair.

Methods: This clinical trial was conducted on 50 childho underwent hypospadias referred
to the educational hospital of Shahid Motahari KX in west-north of Iran from July %}
2019 to March ¥, 2020. Patients were selected using a conveni@npling method and were
allocated in two groups of the caudal block andilpeblock using rectal acetaminophen by

random allocation software. To assess analgeg&;ItACC scale was used.

Results: Mean age of participants was 27 months, the meaghtvef participants was 13
kilograms, and their mean height was 82 cm. Reggrdssessment changes in pain severity, the
results showed in two groups that in group 1 (chibdlack) in time intervals of recovery, 6
hours, 12 hours, and 24 hours after the surgery, geverity was reached to 1.16 and in group 2
(penile block) was reached to 3.44. The resultsveldothat in group 1 (caudal block) patients
suffer significantly less pain than patients inigr@ (penile block) (P=0.001).

Conclusions. According to results obtained from this study, dgpadias repair in pediatrics
using caudal block can provide longer analgesidiempatient.
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Introduction

Hypospadias is a congenital defect in the urethmas{ly in men) and is the most common
congenital malformations of the genitourinary sgstéccording to a recent meta-analysis, the
global prevalence of hypospadias is 20.9%ypospadias is more common in men than women;
in women with hypospadias, the urethra openingdated in the vagina Its prevalence in men

is 1-3 cases in each 1000 living biftiThe probability of this status in relatives oé thffected
children is more than normal individuals. In chddrwith hypospadias, recurrent urinary tract
infection, urinary incontinence, and even infefifilare seen, therefore, treatment with surgery is
considered. Commonly, circumcision is delayed umétolving the problem due to the
probability of using the skin of the foreskin topaér the urethra’. Most patients report
unrelieved postoperative pain, it causes undesirpbysiology which leads to complications in
various tracts of body, it also causes mental &ffeand is considered as the main leading cause
of fear and anxiety, inability and hopelessnespdtients’. Analgesia is more considered as a
challenge to improve the convenience of the pati@éetrease in disabilities caused by surgery,
decrease in costs by shortening the time of hdiggition after surgery. Post-surgery pain is

one of the most important problems in surgical ward

Accordingly, the improvement of analgesia methoitksr asurgery becomes of most importance
for anesthesiologists Various methods including using narcotic and nancotic analgesics are
used to relieve pain. To control post-surgery paipediatrics, various methods, and medications
such as Non- steroidal anti-inflammatory drugs marctotics are presentédAcetaminophen is
widely used to control pain. Nowadays, acetaminapkeone of the common drugs used in the

operating room and other hospitalizing ward to oanpain in patients, since they had not the



side effects of narcoticé. Indications include temporary relief of mild tooderate pain,

especially after surgery, rapid-acting antipyretiog emergency relief of hyperthermia

Acetaminophen is approved by the FDA for yearsoiatiol mild to moderate pains alone as well
as moderate to severe pains along with opiotd/arious studies showed the efficiency of
injecting acetaminophen to control pain after stygbut controversial results are seen in this
regard'®. Another important and common drug is lidocainkial can be considered as the head
group of local anesthetics. Local anesthetics reversibly prevent impulsedemtion through
axons and another irritable membrane that usedripaggodium channels to produce an action
potential. This effect is used in clinical practiwesuppress pain feelings in specific regions of
the body'. Caudal block is one of the most prevalent anatggschniques in pediatrics which
is simply applicable, and can be performed befoigating surgery and along with general
anesthesia or immediately after surgery, or in sproeedures on the lower abdomen and lower
limbs as a substitute for anesthesid® This technique is the most popular regional dressa in
pediatrics which is used in various surgeries sasHower abdomen surgeries, urologic, and
lower limb surgeries. In most cases, 1% lidocain@.85% bupivacaine are us¥dBupivacaine
has a longer half-life comparing to lidocaine andses longer analgesia. The major limitation of
caudal anesthesia with local anesthetics is th#edreffective analgesia period after surgery,
mobile block, and the probability of systemic toticof the drug. To eliminate the above
limitations, it is recommended in recent years thabmbination of anesthetics with other drugs
such as adrenaline, clonidine, midazolam, neostigimand other various types of narcotics was
used in caudal anesthedfalt should be considered that the caudal blockowgfter age 6 can
lose its applicability and is an appropriate optionages of 2 months to 5 years, however, it is

not indicated in case of sepsis and infection @f ithjection site, sacral anatomic problems,



coagulation problems and uncorrected hypovoleriaOne analgesia method is using penile
block in which the penis dorsal nerve located im lttwer section of pubis at right and left side
of penis midline is blocked by anesthetics which n®stly used for circumcision and
hypospadias repaif’. Considering the importance of postsurgery anages patients and
controversies in this regard, this study aimed é¢ongare post-surgery analgesia rate after
hypospadias repair through two methods of the dahltek and penile block using rectal

acetaminophen.

M ethods and materials
Study design

The present double-blind randomized clinical twals conducted on 50 children who underwent
hypospadias referred to Shahid Motahari trainingpital from 1 July 2019 to 1 March 2020 at
XXXX west north of Iran. Inclusion criteria were &sllow: ASA class<Il, age between 6
months to 5 years, lack of spinal cord deformityclesion criteria were having coagulative
problems such as hemophilia, DIC, severe infectisash as septicemia, meningitis, brain
tumors with the increase in intracranial pressureal sensitivity to local anesthetics,
chemotherapy with drugs such as cisplatin, unctedehypovolemia, and skin or subcutaneous

lesions such as infection, angioma in puncture site
Tools

To gather information, a questionnaire consistihigwo sections, first section, demographic
characteristics including age, gender, BMI, andoedcsection consisting of Face, Legs,

Activity, Cry, Consolability (FLACC) analgesia sealas used’. FLACC scale is a standard

4



tool to measure pain severity in which pain seyeist scored from zero (analgesia) to 10
(maximum pain). This tool assesses pain in fiveeetsp of face, legs, activity, cry, and
consolability. This scoring is depended on the smsent by the researcher based on the criteria
of this scale. In this project, zero is as analgesi3 is for mild pain, 4-6 is for moderate pain,
and 7-10 is for severe pain. The validity and telity of this tool are approved in the study by

Williamson and Hoggar.
Data collection

In this study, sample size determined using a styd¥han MA et al at 2016° using mean
difference equation in two independent groups apccdnsidering attrition rate of 15%, the
significance level of 5%, and power of 80%, the glnsize of 25 individuals were considered
for each group (totally 50 patients). After coortion with the hospital and surgery ward, all
eligible patients were found. Then, patients wetam@ned based on inclusion criteria. Firstly,
using a convenient sampling method, 50 individwedse selected and were allocated into two
groups of group 1 (caudal block) and group 2 (theilp group with rectal acetaminophen). This
was a double-blinded study, indicated that patiemtse not aware of allocation in the
intervention group and the clinical assessor was ahaware of allocating patients in study
groups, therefore the study was double-blindedogdtion concealment was also adhered to in
performing the study. In group 1 (caudal blockjeafieneral anesthesia with premedication with
0.05 mg/kg midazolam, jg/kg fentanyl, 1 mg/kg lidocaine, and 3mg/kg prapot MA was
implanted to manage airways of patients, and camganesthesia was preserved with inhaled
anesthetics of isoflurane MAC1 and oxygen and N2th the ratio of 50%, and then, one group
of patients underwent caudal block in lateral de@asbposition with guage 22 needle through

hiatus sacral space with one milliliter 0.2% bupaiae and epinephrine in 1/200000



concentration (ug/kg), in group 2. In group 2 (penile block usiregtal acetaminophen) also
after general anesthesia with the condition of ehbtbck group in supine position under the
penile block with guage 22 needle and 0.25% bupives 0.1 ml/kg, and one acetaminophen
suppository with a dose of 40 mg/kg was used beioit&ating of surgery. Pain severity of
patients was assessed in recovery, 6, 12, ad 24 after surgery using the FLACC scale. Then

data was gathered (Figure 1).
Ethical consider ations and Registration

This study was approved in the ethics committeexakx University of Medical Sciences with
ethical code: IR.UMSU.REC.1398.508. The study protavas registered in the Iranian Clinical
Trial Center with registry number of IRCT20170518092N2. Written and oral informed
consent was obtained from all participants. Thetigpants were assured about the

confidentiality of their information. CONSORT chdisk was used to report the stutfy
Data analysis

Data were analyzed in SPSS software version 1&leBaoribe the demographic characteristics of
participants, descriptive statistical tests (mestandard deviation, frequency, and percentage),
and inferential tests (Chi-squared test) were usdsb, to use pain severity at various times,

repeated measure ANOVA was used. The significaeee! lof the P-value was considered less

than 0.05.

Results

Out of 62 patients entered in the first stagediefdtudy, seven individuals were excluded due to
not meeting the inclusion criteria, and five indivals did not agree to participate in the study,
therefore, 50 individuals entered the final stage were located in two groups. In this study, 50
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patients underwent hypospadias repair were assessedwo methods of group 1 (caudal

block) and group 2 (penile block) which their meame was 27.04 + 17.58 months.

Regarding height and weight, the mean values aidavere 82.40 + 12.39 cm and 13.02+3.94
kg. Body mass index was achieved as the mean w&ll8.51+2.66 kg/th In the assessment of

difference among two study groups regarding agghheweight, and BMI, the results showed

no significant difference among the two groups (B5p(Table 1).

Assessment of changes of pain severity in two gpuesults showed that pain in group 1
(caudal block) was reached to 1.16 in time intexwdlrecovery, 6 hours, 12 hours, and 24 hours
after surgery, and group 2 (penile block) was reddio 3.44. So that patients in group 2 (penile
block) suffer more pain. In recovery and 6 hourterakurgery, the pain was almost zero,
indicating both methods showed identical efficiengy to that time, but at 12 hours after

surgery, the penile block had weak efficiency iplging analgesia, and the pain score was
reached to 3.44, while it reaches to 1.16 in thedahgroup. Results showed that patients in
group 1 (caudal block) suffer lesser pain compatiogpatients in group 2 (penile block)

(p=0.001) (Table 2). Additionally, the results sieal no significant association among the type

of analgesia method and demographic characterstiage and gender (p=0.219).



Discussion

For surgeries on the lower abdomen or lower orgtrescaudal block is one of the analgesia
techniqgues used in pediatrics, which can be peddrrbefore surgery and with general
anesthesia or immediately after ending of the syré®e Caudal block loses its practicability
after 6 years and would be an appropriate optiomd@es of 2 months to 5 years, however, in the
case of sepsis and infection of the injection s#tagral anatomical problems, coagulative
problems, and uncorrected hypovolemia is not apple?®. The penile block is mostly used for
circumcision and hypospadias repair which the pdarsal nerve located in the lower part of the
pubis at the right and left side of the penis miglwould be blocked and used (29).

In this study, we performed a comparative assessmeranalgesia after hypospadias repair
through two methods of the caudal block and pebitek using rectal acetaminophen. The
results of the current study showed in the assassaiechanges of pain severity in two groups
of the penile block and caudal block, the changesewsignificant over time. So that pain
severity in the penile group was allocated a highenber. In general, it can be stated that at the
first hour of recovery, six hours after surgery & hours after surgery, no difference was
observed among the two groups. The results of tesept study consistent with studies
conducted by M Al-Metwally and HG Salama in Egypt?® Despite the present study were

inconsistent with the results of the study by KHdA et al as a clinical trial in surgical



procedures of hypospadias repair, since their testdre in line with the priority of penile block
comparing to caudal block grodp The mean score in the penile and caudal group3waand
5.5, respectively, while in our study, pain in twyooups was the lowest, and both methods
showed their analgesic effects properly. In thalgtiy Kundra et al, post-surgery mean pain
score was assessed at times of 0, 0.5, 3, 6, t224rhours and once on the fourth day after
surgery. The penile block group had lower scoresraflgesia compared to the caudal block
group, which is considered a better status forgieds, and showed lesser significant scores at
times of 0.5 to three days after surgery of theilpasiock group®. These results were in line
with the study by Khan MA et al, but no preferatyilvas observed similar to our results and the
caudal group was almost better than the penilepyfoun one study by Seyedhejazi Hejazi et al
in Iran, which compared effects of the caudal blaskng bupivacaine with the penile block in
hypospadias repair, the mean score in both gro@sscempared after surgery. The acceptable
rate of analgesia in the caudal block group waseaeld at 97.7% and in the penile block group
was achieved at 92.6%. In the penile block gr@®individuals out of 41 individuals needed
post-surgery prescription of analgesic, while ie ttaudal group, 19 individuals out of 43
individuals required prescribing analgesic whichswstatistically significant. The authors
recommended that in pediatrics aged less than 6 ymawith weight lesser than 25 kg, the
caudal block method was more considefed hese results were in line with ours since itesta
the tendency to preferability of caudal. It shobkl noted that since these procedures require
clinical skills, therefore, the skill of the anessiologist which performs this procedure is not
ineffective, and a history of performing such prhoes can double efficiency. In the study by
Dareshiri et al, post-surgery pain in the caudakcklgroup was significantly lesser than the

acetaminophen group, and the need for narcoticaca@taminophen was considerably higher.



Therefore, they showed that caudal block compangenous acetaminophen is more effective
in decreasing post-surgery pain and the rate ofl iee narcotics will be decreased (33). In
another study similar to the stud by Darrehshialgpost-surgery pain in the caudal block group
was significantly lesser than the acetaminophenugroand the need for narcotics was
considerably higher in the acetaminophen grdupn the study in Turkey, in the assessment of
effects of analgesia of caudal block method, pebileck and intravenous prescription of
acetaminophen were performed in circumcision, raétpoints of 30, 60, 120, and 180 minutes
after surgery, which intravenous prescription acdtaminophen did not provide proper efficiency
while two methods of the penile block and caudaktklinduced similarly acceptable analgesia
for patients and all three groups was approprie¢anding safety for pediatrié. This study
result was also consistent with the present stutnty iés results were in line with ours no
considerable difference was seen among two metbiocsudal and penile, and the caudal block
is prioritized, and almost produces longer aneshesince in the penile method, due to
terminality of the organ, anesthesia medicationth wonger effects can not be used, but this
limitation is not seen in the caudal block.

Limitations

The most important limitation was the small sampiee which the results can not be

generalized.
Conclusions

According to results obtained in this study, hy@aps repair in pediatrics using caudal
block can provide almost longer analgesia for thgept. Due to the small sample size,

further studies with larger sample sizes are recentad.
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Tables

Table 1: Demographic characteristics of participants

Variables Groups Mean SD P-value

Age Group 2 (penile block) 24.44 18.12
0.812

Group 1 (caudal block) 27.64 17.38

Height Group 2 (penile block) 81.92 12.99
0.770

Group 1 (caudal block) 82.40 11.99

Weight Group 2 (penile block) 12.76 4.20
0.663

Group 1 (caudal block) 13.28 3.73
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BMI

Group 2 (penile block)

15.25

2.84

Group 1 (caudal block)

15.77

2.50

0.5

Table 2: comparing pain severity in four-time points measured in two groups

Time Pain Mean SD P-value
Recovery| Group 2 (penile block)| O 0
Group 1 (caudal block)| 0 0
After 6 h | Group 2 (penile block) | O 0
Group 1 (caudal block)| 0.08 0.26 0.001
After 12 h| Group 2 (penile block) | 3.44 1.26
Group 1 (caudal block)| 1.16 0.94
After 24 h| Group 2 (penile block)| 1.12 0.72

14




Group 1 (caudal block)| 1.36 0.81

Figureslegends

Figure 1. CONSORT study flow diagram

Figure 2: mean pain of four-time pints measur ed based on study groups
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Highlights
v Select the best analgesia method in pediatrics is so important.
v" ThisisaRSCT which conducted on 50 children who underwent hypospadias referred.
v" The results showed hypospadias repair in pediatrics using caudal block can provide

longer analgesiafor the patient.
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