
Research Article

Comparison of Postoperative Analgesia 
between Neostigmine and Dexamethasone 
as an Adjuvant to Ropivacaine (0.25%) in 
Caudal Block Administered to Children under 
Sonographic Guidance -  
Kunal KS1* and Rajesh KV2

1Department of Neuro-Anaesthesia and Neuro Critical care, NIMHAMS, Bengaluru, Karnataka, India 
2Department of Anaesthesiology, IGMC Shimla, Himachal Pradesh, India 

*Address for Correspondence: Kunal KS, Department of Neuro-Anaesthesia and Neuro Critical care, Old 
KABINI hostel, NIMHAMS, Bengaluru, India, Postal code: 560029, Tel: +701-838-8348; 
E-mail: 

Submitted: 07 June 2019; Approved: 19 July 2019; Published: 20 July 2019

Cite this article: Kunal KS, Rajesh KV. Comparison of Postoperative Analgesia between Neostigmine and 
Dexamethasone as an Adjuvant to Ropivacaine (0.25%) in Caudal Block Administered to Children under 
Sonographic Guidance. Int J Pain Relief. 2019;3(1): 001-005.

Copyright: © 2019 Kunal KS, et al. This is an open access article distributed under the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

International Journal of
Pain & Relief

ISSN: 2640-5539



International Journal of Pain & Relief

SCIRES Literature - Volume 3 Issue 1 - www.scireslit.com Page -002

ISSN: 2640-5539

INTRODUCTION

A child also feels pain as an adult, therefore it is imperative to 

ensure adequate post-operative analgesia in children undergoing 

surgical procedures. Postoperative intravenous use of opioids and 

NSAIDS is associated with serious adverse eff ects in the tender 

pediatric age. With the advent of sonography in the past few decades, 

regional anesthesia in infants and pediatric patients has undergone 

a revolution. Intraoperative need of inhalational or intravenous 

anesthetics is reduced by concomitant administration of caudal block. 

Sonoanatomical landmarks aid in administration of caudal block 

by direct visualization of penetration of sacro-cocygeal ligament by 

the echogenic needle (EchoStimTM). Th is has dramatically reduced 

the failure rates of caudal block associated with classical technique. 

A single shot caudal block provides analgesia for 2- 4 hours only 

[1]. Th erefore addition of adjuvants to caudal block has been a 

focus of research for past two decades which has involved the use 

of morphine, fentanyl, ketamine, clonidine, dexmedetomidine, 

midazolam and even adrenaline [2-6]. However, the quest to fi nd an 

ideal adjuvant for caudal block still remains. Neostigmine has been 

used as an adjuvant for caudal block in varying doses from 2 to 50 

μg/ kg [7,8]. It provides pain relief by preventing the breakdown 

of acetylcholine in spinal cord mediated by spinal muscarinic (M
1
) 

receptors, thereby resulting in prolongation of analgesia. Th e main 

adverse eff ect ascribed with epidural neostigmine is nausea and 

vomiting, but it is seen at dose ranges of 20-50 μg/ kg. Th erefore 

we decided to use low dose of 1 μg/ kg of neostigmine in our study 

group. Preservative free dexamethasone, on the other hand, has 

emerged as a promising adjuvant for caudal block, being bereft  of 

adverse eff ects pertaining to the anticholinergic and opioid groups 

of adjuvants. Th e prolongation of analgesia by dexamethasone is 

suspected to be mediated by the inhibition of synthesis and release 

of various infl ammatory mediators. Dexamethasone also has local 

vasoconstrictive eff ect on glucocorticoid receptors which results 

in reduced local anaesthetic absorption, thereby prolonging of the 

duration of block. Dexamethasone produces analgesia by blocking 

transmission of nociceptive myelinated c fi bers and suppressing 

ectopic neuronal discharge. Dexamethasone also inhibits the action 

of phospholipase A and it alters the function of potassium channels 

in the excitable cells by via glucocorticoid receptors. Neuroprotective 

role of dexamethasone has been attributed to its eff ects by the 

threonine-serine protein kinase B-dependent mechanism. Th erefore 

we decided to study the adjuvant properties of this drug in our 

research work. Th e primary objective of our study was to compare 

the postoperative analgesia aft er USG guided caudal block by 

administering dexamethasone or neostigmine as an adjuvant to 

ropivacaine. Secondary objectives were to evaluate postoperative 

analgesic consumption and monitor for adverse eff ects.

MATERIAL AND METHODS

Th is study was approved by the research and ethical committee 

of IGMC Shimla. Patients to be studied were divided into three equal 

groups of 25 patients each, i.e CCB (Control), NCB (Neostigmine) 

and DCB (Dexamethasone). Randomization was done by random 

computer generated numbers. One anaesthetist prepared the 

drugs and was present at the area of randomizing the patients. Th e 

anaesthetist who was administering the caudal block was blinded to 

the contents of the injectant mixture. Th e intraoperative monitoring 

and postoperative monitoring was done by the anesthetist who was 

unaware of the content of injectate mixture given to the patient. 

Th e inclusion criteria comprised of patient of ASA-I physical status 

who were scheduled for infraumblical and lower limb surgeries. Th e 

exclusion criteria were: local infection in the caudal area; history 

of bleeding disorder; allergy to local anaesthetics; pre-existing 

neurological disorders and contraindication for regional block. All 

the patients were pre-medicated with midazolam syrup 0.25 mg/ 

kg. Venous access was secured in dorsum vein of hand aft er prior 

application of prilocaine cream. Th e monitors were attached for 

continuous ECG monitoring, NIBP, EtCO
2
 and SpO

2
 monitoring. 

Induction of anesthesia was done with propofol 2 mg/ kg iv and airway 

was secured with supraglottic airway device IgelTM of appropriate 

size. Maintenance of anaesthesia was carried out by oxygen:nitrous 

mixture of 50:50 % alongwith sevofl urane. Th e patient was now 

positioned in lateral posture, and the overlying skin was cleaned and 

draped under aseptic precautions. Caudal block was administered 

under sonographic guidance using the injectate mixture as per 

the respective study group. Group CCB received only ropivacaine 

(0.25%) 0.9 ml/kg. Group DCB received ropivacaine (0.25%) 0.9 

ml/ kg and dexamethasone 0.1 mg/ kg, whereas group NCB received 

ropivacaine (0.25%) 0.9 ml/ kg and neostigmine 1 μg/ kg. Such low 

dose of neostigmine was chosen because as per the studies conducted 

by Karaaslan et al. [9] the higher doses of neostigmine off ered no 

additional benefi t of extension of duration of analgesia. Th e 6-13 MHz 

transducer of Micromax SonositeTM ultrasound machine was used to 

obtain the view of sacral hiatus. Th e 21G (5 cm long) EchoStimTM 

needle with short 30° block bevel was inserted via in-plane technique 

through sacral hiatus. Once the needle pierced the sacrococcygeal 

ligament, the needle tip disappeared due to acoustic shadow. Aft er 

prior negative aspiration the injectate was administered at a speed 

of 0.5 ml/ sec and its spread was confi rmed by real time visualization 

of anterior displacement of dura. Th e patient was now turned supine 

and surgery was allowed. Intraoperative vitals were monitored and 

maintained. At the end of the surgical procedure the patient was 

extubated and shift ed to PACU. Th e effi  cacy of caudal block was 

evaluated by the post-operative severity of pain and the time of demand 

of fi rst rescue analgesia (paracetamol 10 mg/ kg iv). Th e patients were 

monitored at post-anaesthetic care unit. Th e postoperative pain was 

evaluated by EVENDOL (Evaluation Enfant Douleur) scale because 

of higher validation criterias and excellent inter- evaluator reliability 

when compared to other scales like FLACC, CHEOPS, TPPPS etc. 

Th e EVENDOL score is independent of anxiety and tiredness level of 

the child because of its unique evaluation method. Th e details about 

this scale are given in the table 1. Patients with mean score greater 

than or equal to 4 were administered paracetamol 10 mg/ kg iv. Th is 

therapeutic score took into consideration the value recorded at the 

time of examining the operated area of the child. Th e sample size was 

calculated using Power Analysis and Sample Size (PASS) soft ware. 

Statistical analysis was done by IBM-SPSS soft ware using ANOVA 

and post hoc analysis was done by Tukey test.

RESULTS

Th e demographic characteristics of the patients were recorded. 

Aft er a validated an informed consent obtained from the parent of 

the child, a total 81 patients of either sex, from age 2 month to 4 

years undergoing infra-umbilical surgeries like clubfoot correction, 

hernia repair etc. were enrolled. Th e parents of 4 patients refused to 

give consent for participation in the study, while two patients got 

referred to higher institute due to complicated surgical pathology. 

Th e remaining 75 patients were assigned into three equal groups of 

25 patients each, i.e CCB (control), NCB (neostigmine) and DCB 
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(dexamethasone) (Figure 1). Th e mean duration of postoperative 

analgesia in group CCB was 244.2 + 26.915 min, in group DCB was 

1410.84 + 37.7543 min, whereas in group NCB was 943.12 + 32.5376 

min. (p -value < 0.0001). Th e MAP, HR, RR and SpO
2
 remained stable 

throughout the surgical procedure and during the study period. Th e 

mean EVENDOL score at the time of fi rst requirement of rescue 

analgesic was 9.64 + 2.0388 in group CCB, 2.28 + 1.5684 in group DCB 

and 5.2 + 0.9574 in group NCB (p < 0.0001). Th e mean postoperative 

rescue analgesic consumption of paracetamol in group CCB was 

144.4 + 52.6054 mg, whereas in group DCB it was 18.2 + 39.8403 

mg, while in group NCB it was 105.2 + 24.811 mg (p-value < 0.0001). 

No incidence of PONV was seen in the DCB group of patients, while 

1 patient of group NCB and 2 patients of group CCB had a single 

episode vomiting aft er surgery. However there was no incidence 

of post-operative pulmonary complications like pneumonitis or 

respiratory depression in any patients of our study group (Table 2).

DISCUSSION

Postoperative pain is associated with detrimental eff ects on 

hemodynamic status, anxiety and postoperative healing. Caudal 

block ensures adequate management of postoperative analgesia 

in pediatric patients undergoing infra-umbilical and lower limb 

surgeries. Sonography has greatly aff ected the success rate of caudal 

blocks and avoids the multiple needle pricks as seen with blind 

caudal blocks. Th e prediction of depth of space helps in determining 

the trajectory for needle insertion and has therefore improved the 

success rate in caudal blocks. Bogin and Stulin [10] were the fi rst to 

report use of ultrasound for central neuraxial blocks. Cork et al. [11] 

were the fi rst group of anesthesiologists to defi ne relevant anatomical 

landmarks for epidural anesthesia. Chen et al. [12] described caudal 

blocks using sonographic imaging. Th eir study cohort had a mean 

diameter of sacral canal as 5.3 + 2 mm at the sacral hiatus, whereas 

the distance between sacral cornu was 9.7 + 1.9 mm. Also fi ndings 

like closed sacral hiatus and narrow sacral hiatus (1.5 mm) were also 

observed in their study (Figure 2). All the patients in our study had 

CONSORT DIAGRAM     
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 

  
 
 

 

Assessed for eligibility 
 (n = 81) 

 
Got referred to higher centre 
   (n = 2) 
  Refused to participate 
   (n = 4) 

Randomized (n = 75) 

Group CCB 
(n = 25) 
 
Ropivacaine 
(0.25%) 0.9 ml/kg  
 A

llo
ca

tio
n 

En
ro

llm
en

t 

Group DCB 
(n = 25) 
  
  
Ropivacaine (0.25%) 
0.9 ml/kg + 
dexamethasone

Fo
llo

w
  u

p Protocol 
violation:  
n=0 
 
 
Lost to follow 

Protocol 
violation: 
n=0 
 
 
Lost to follow 

A
na

ly
sis

 Analyzed (n = 
25) 
 
Excluded from 
analysis 

Analyzed (n = 
25) 
 
Excluded from 
analysis 

Group NCB 
(n = 25) 
  
 
Ropivacaine 
(0.25%) 0.9 ml/kg + 
neostigmine 1 μg/kg

Protocol 
violation:  
n=0 
 
 
Lost to follow up: 

Analyzed (n = 
25) 
 
Excluded from 
analysis 

Figure 1: Consort Diagram.

normal sacral hiatus anatomy. Trifft  erer et al. [13] studied 50 patients 

aged up to 6 years undergoing caudal block being administered 

ropivacine (0.2% or 0.35% ) 1 ml/kg at diff erent speeds ( 0.25 ml/ 

Table 1: 

The  EVENDOL scale

Parameter Sign ABSENT
Sign

WEAK or 
Transient

Sign MODERATE or 
Present about half of 

the time

Sign
STRONG or 

Present almost at 
all time

Assessment of 
Score when the 
child is at Rest

Assessment of Score when 
operated area is evaluated

Verbal expression
(cries &/or screams &/or moans 

&/or complains of pain)
0 1 2 3

Facial expression
(furrowed forehead &/or frown, 
furrowed or bulging brow &/or 

tense mouth)
0 1 2 3

Movements
(restlessness, agitation &/
or rigidity &/or muscular 

tenseness)

0 1 2 3

Postures
(unusual &/or antalgic &/or 

protection of the painful area &/
or immobility)

0  1  2 3

Interaction with the environment
(can be comforted &/or 

interested in playing &/or 
interacts with people)

0
normal

1
low

2
Very low

3
absent

TOTAL  SCORE  out  of  15
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sec and 0.5 ml/ sec) and found out that ultrasound guided caudal 

block is a safe technique for analgesia in pediatric patients. Kim et 

al. [14] conducted a double blinded study on 80 children aged 6 

months to 5 years who underwent orchiopexy, using 1.5 ml/ kg 

ropivacaine (0.15%) with or without 0.1 mg/ kg dexamethasone. 

Th ey used FLACC and CHEOPS scale for pain assessment and found 

that the dexamethasone group patients were pain free for 48 hours. 

Th ese results correlate with the DCB group of our study where the 

mean analgesia period lasted for 1410.84 + 37.7543 minutes (i.e 23.51 

hours). Th e diff erence of longer duration of analgesia in study by 

Kim et al is probably due to use of larger volume of injectant mixture 

i.e 1.5 ml/ kg used in their study, when compared to our injectant 

volume of 0.9 ml/kg. Also this diff erence could have arisen due to the 

variation of pain evaluation scale between our study and the study 

by Kim et al. Th ere were no incidence of adverse eff ects in the DCB 

group of our study. Attardi et al. [15] showed that dexamethasone 

causes decreased nociceptive C-fi bre activity via a direct eff ect on 

glucocorticoid receptors and inhibition of potassium channels. 

Shishido et al. [16] suggested that by local vasoconstrictive eff ect 

there occurs a reduction of local anaesthetic absorption, which leads 

to quicker onset and prolongation of blockade. Stan et al. [17] showed 

that glucocorticoids can prolong analgesia period by suppressing the 

synthesis of infl ammatory mediators. Th erefore these mechanisms 

exert a cumulative eff ect for the benefi t of patient by prolonging 

analgesia duration and suppressing postoperative surgical would 

infl ammation, which shall aid in earlier healing. El-Feky et al. [18] 

conducted a comparative study between fentanyl, dexmedetomidine, 

dexamethasone as adjuvant to local anesthetics in caudal block and 

found lower postoperative pain score in dexamethasone group in 

comparison to fentanyl group. Th ey however used MOPS score to 

assess the pain score aft er caudal block, and there were incidence 

of vomiting in the dexamethasone group. However there was no 

incidence of vomiting in our study group patients who were given 

dexamethasone. Turan et al. [19] conducted a study of neostigmine 

2 μg/ kg as adjuvant to ropivacaine (0.25%) in caudal block on 

children undergoing inguinal hernia and hypospadiasis surgery. It 

was observed that the fi rst requirement of analgesia was around 19.2 

+ 5.5 hours. Batarseh et al. [20] conducted a study of diff erent doses of 

neostigmine in caudal block with bupivacaine 0.25% and found that 

1.5 μg/kg neostigmine, 3 μg/ kg neostigmine and 6 μg/ kg neostigmine 

produced mean analgesia duration of 16.35 hours, 16.8 hours and 

16.65 hours in the respective groups. Th e mean duration of analgesia 

in our group is 943.12 + 32.537 minutes (i.e 15.71 hours) which can 

be attributed to the use of an even lower dose of neostigmine i.e 1 μg/ 

kg in our patients. 

No additional group concerning study of parenteral 

Table 2:

Parameter CCB (n = 25) DCB (n = 25) NCB (n = 25) p-value*

Gender (M/ F) 14/ 11 11/ 14 13/ 12 n/ a

Age (mean + S.D) in months 12.36 + 12.4528 18.32 + 13.8766 22.56 + 13.7055 0.03015

Weight
(mean + S.D) in kg

7.22 + 2.6303 9.16 + 3.4482 10.52 + 2.4811 0.00059

Postoperative Analgesia (mean + S.D) 
in min

244.2 + 26.915 1410.84 + 37.7543 943.12 + 32.5376 < 0.0001

EVENDOL score** necessitating 
rescue analgesia

(mean + S.D)
9.64 + 2.0388 2.28 + 1.5684 5.2 + 0.9574 < 0.0001

Post-operative consumption of 
paracetamol in 24 hours (mean + S.D) 

in mg
144.4 + 52.6054 18.2 + 39.8403 105.2 + 24.811 < 0.0001

Adverse effects (number of patients)
~ Vomiting
~ Pruritis
~ Aspiration pneumonitis
~ Respiratory depression

2
0
0

0

0
0
0

0

1
0
0

0

n/a
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Figure 2: 
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dexamethasone was studied in our research. Th is was because as 

per the study by Srinivasan et al. [21] the mean time of requirement 

of fi rst rescue analgesia in caudally administered dexamethasone 

group was 720 minutes whereas it was 620 minutes in the 

parenterally administered dexamethasone group (p < 0.001). Th is 

clearly demonstrated the superiority of caudally administered 

dexamethasone with respect to parenteral dexamethasone. Th erefore 

we decided only to compare the caudally administered adjuvants in 

our study.

When comparing the two drugs under our study we would like 

to conclude that dexamethasone is a better adjuvant to neostigmine 

in caudal blocks because its use lowers postoperative analgesic 

consumption, enhances the duration of analgesia and has minimal 

adverse eff ects, Th e markedly decreased requirement of postoperative 

analgesic consumption associated in the group DCB (18.2 + 39.840 

mg), favors the use of dexamethasone over neostigmine (105.2 + 

24.811) as an adjuvant. 

LIMITATIONS

We did not measure the serum concentration and CSF levels 

of the adjuvants used in our study in order to quantify the systemic 

absorption of these drugs (if any). Th e administration of general 

anaesthesia prior to caudal block was a confounding variable in 

assessment of analgesia.
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