
 

COMPARISON OF INTRAVENOUS AND PERINEURAL DEXAMETHASONE 

IN ULTRA-SOUND GUIDED PARAVERTEBRAL BLOCK FOR PEDIATRIC 

PATIENTS UNDERGOING OPEN PYELOPLASTY: A PROSPECTIVE 

DOUBLE-BLINDED RANDOMIZED CLINICAL STUDY. 

 

 

 

 

 

 

 

A DISSERTATION SUBMITTED IN PARTIAL FULFILMENT OF THE 

REQUIREMENT FOR THE M. D. DEGREE (BRANCH X) 

ANAESTHESIOLOGY EXAMINATION OF THE TAMIL NADU DR. M. G. R. 

MEDICAL UNIVERSITY, TO BE CONDUCTED IN MAY 2020 

 



2 
 

 

 

DECLARATION 

 

I hereby declare that this dissertation titled entitled ‘Comparison of 

intravenous and perineural dexamethasone in Ultra-sound guided 

Paravertebral Block for Pediatric Patients Undergoing Open Pyeloplasty: 

A Prospective Double-Blinded Randomized Clinical Study.’ was prepared 

by me in partial fulfilment of requirement of the regulations for the award of 

degree MD Anaesthesiology of The Tamil Nadu Dr.M.G.R. University, 

Chennai. This has not formed the basis for the award of any degree to me before 

and I have not submitted this to any other university previously. 

 

 

 

Dr. David Vincent 

PG Registrar, Department of 

Anaesthesiology  

Christian Medical College, Vellore,  

632004, India 



3 
 

                     

 

CERTIFICATE 

 

This is to certify that the dissertation entitled, ‘Comparison of intravenous and 

perineural dexamethasone in Ultra-sound guided Paravertebral Block for 

Pediatric Patients Undergoing Open Pyeloplasty: A Prospective Double-Blinded 

Randomized Clinical Study.’ is a bonafide work of Dr. David Vincent carried out 

under my guidance towards the M.D Anaesthesiology Examination, of the Tamil 

Nadu M.G.R University, Chennai to be conducted in May 2020.       

 

 

 

 

Dr. Dr Anita Shirley Joselyn  

Professor and Guide                 

Department of Anaesthesia,   

Christian Medical College and Hospital   



4 
 

 

 

CERTIFICATE 

 

This is to certify that the dissertation entitled ‘Comparison of intravenous 

and perineural dexamethasone in Ultra-sound guided Paravertebral Block 

for Pediatric Patients Undergoing Open Pyeloplasty: A Prospective 

Double-Blinded Randomized Clinical Study.’ is a bonafide work of Dr. 

David Vincent, under my supervision in the Department of Anaesthesiology, 

Christian Medical College, Vellore in partial fulfilment of the requirements for 

the M. D Branch –X (Anaesthesiology) Degree Examination of the Tamil Nadu 

Dr. M. G. R. University, Chennai, to be held in May 2020 and no part of thereof 

has been submitted for any other degree. 

 

 

                                                                                                   Dr. Raj Sahajanandan  

Professor and Head of Department   

Department of Anaesthesiology  

Christian Medical College and Hospital   

Vellore-632004, India 



5 
 

 

CERTIFICATE 

 

This is to certify that the dissertation entitled ‘Comparison of intravenous and 

perineural dexamethasone in Ultra-sound guided Paravertebral Block for 

Pediatric Patients Undergoing Open Pyeloplasty: A Prospective Double-Blinded 

Randomized Clinical Study.’ is a bonafide work of Dr. David Vincent, towards the 

M. D. Branch –X (Anaesthesiology) Degree Examination of the Tamil Nadu Dr. M. 

G. R. University, Chennai, to be conducted in May 2020. 

 

 

 

                                                                                                        

 Dr. Anna Pulimood  

Principal  

Christian Medical College and Hospital,  

Vellore-632004, India 

  



6 
 

 

ANTI-PLAGIARISM CERTIFICATE 

 

4

 

 

 

 



7 
 

 

 

ACKNOWLEDGEMENT 

 

I thank God almighty for giving me the privilege of doing this dissertation, the skills I 

have acquired in carrying out a randomised controlled study and the grace to complete 

it to the best of my efforts. 

I thank my guide Dr Anita Shirley Joselyn, for taking such a keen interest in this topic 

and in me and for being the constant guiding force that enabled me to come thus far. 

She has always been there to encourage me to move forward when things seemed 

difficult and because of her faith I learnt that nothing is impossible if I have set my 

mind on it. 

I thank my co investigators Ms Asha, Ms Beula, and who have helped me in obtaining 

the correct pain assessment for the participants in the post-operative period. 

I reserve a special word of gratitude to the Biostatistics department starting from Dr 

Jeyasheelan, Ms Thenmozhi, Mr Bijesh for their creative input in the randomisation 

and in the final analysis. A special mention to Dr Sam Marconi for accommodating 

me into his busy schedule to explain various parts of the analysis. I would also like to 

thank Mr Annadurai, Mr Renai Charles and their team for assisting me in obtaining 

the preservative free dexamethasone on time. 

Last but not the least I reserve special appreciation for my wife Dr Sheba for her 

unwavering faith and her constant support, my daughter Joanna, both our parents and 

our siblings for supporting me uncompromisingly in the past one and half years that I 

was actively involved in this trial. The successful completion of this dissertation 

would not be conceivable without their uncompromising love, forbearance and 

perpetual urging to be the best I can be. 

 

 

 



8 
 

 

 

TABLE OF CONTENTS 

 

Introduction………………………………………………………………………..12 

Aims and objective………………………………………………………………..14 

Review of Literature………………………………………………………………15 

Introduction……………………………………………………………………….17 

Pain……………………………………………………………………………….18 

Definition………………………………………………………………….18 

Classification of Pain………………………………………………………20 

Problems with untreated pain………………………………………………21. 

Pain in Children………………………………………………………………….23 

Importance of understanding pain in children……………………………..23 

Barriers to pain Management………………………………………………24 

Difference in pain management in children………………………………..24 

Assessment of pain in children……………………………………………..24 

Different modalities of post-operative pain Management……………………..28 

Pyeloplasty………………………………………………………………………..32 

Innervation of Kidney……………………………………………………. .35 

Pain management in Pyeloplasty…………………………………………..36 

Systemic …………………………………………………………....37 

Regional……………………………………………………………..41 

Thoracic paravertebral block…………………………………………………...44 



9 
 

Anatomy…………………………………………………………………….44 

Technique…………………………………………………………………...46 

Local Anaesthetics…………………………………………………………………50 

Adjuvants…………………………………………………………………………..53 

Corticosteroids……………………………………………………………...55 

Dexamethasone……………………………………………………….59 

Materials and methodology………………………………………………………….67 

Results………………………………………………………………………………77 

Discussion…………………………………………………………………………..88 

Conclusion………………………………………………………………………….92 

Strengths of the study…………………………………………………………..…93 

Limitations of the study……………………………………………………………94 

References…………………………………………………………………………..95 

Annexures…………………………………………………………………………105 

IRB form 

CTRI Form 

Information sheet 

Consent form 

Assent form 

Clinical research form 

Excel spread sheet 

 

 

 



10 
 

Table of figures 

 

Figures --Title                                                                                 

1. Afferent pain pathway………………………………………………………..19 

2. Nociceptor response pathway………………………………………………...19 

3. Numeric rating scale………………………………………………………….25 

4. Visual Analog scale…………………………………………………………..26 

5. Wong Baker Faces rating scale……………………………………………….26 

6. FLACC Scale…………………………………………………………………28 

7. Schematic representation of Anderson Hynes procedure…………………….34 

8. Innervation of the Renal system………………………………………….…...36 

9. Structure of opioid analgesics………………………………………………...39 

10.  Opioid drugs in morphine equivalents…………………………………….....40 

11. Thoracic paravertebral block anatomy………………………………………..45 

12. Thoracic Paravertebral block imaging………………………………………..47 

13. Local Anaesthetic -amide and ester structure………………………………....50 

14. Local anaesthetic –Mechanism of action……………………………………..51 

15. Common Local Anaesthetics-structure……………………………………….53 

16.  Relative potency of Corticosteroid……………………………………….. ...57 

17. Kaplan Meier…………………………………………………………………81 

18. a.Post operative nausea and vomiting at 24 hours…………………………...86 

b.Post-operative nausea and vomiting at 48 hours……………………………87 

 



11 
 

 

List of tables 

 

1. Demographic data……………………………………………………...78 

2. Total perioperative opioid requirement as morphine equivalent……….83 

3. Post-operative rescue medication…………………………………..…..84 

4. Pain score……………………………………………………………….85 

 

 

 

 

 

 

 

 

 

 

 



12 
 

 

INTRODUCTION 

Pyeloplasty is a common surgery done by urology to treat Hydroureteronephrosis, 

most often caused by pelvic -ureteric junction (PUJ) obstruction.  This is a common 

condition seen in children requiring open or laparoscopic surgery. Inadequate 

postoperative analgesia can lead to prolonged hospitalization and late mobilization in 

addition to other postoperative complications. 

    For several years now, various novel techniques in regional anesthesia are being 

employed for providing postoperative analgesia which include caudal, epidural, 

paravertebral block, Transverse abdominis plane block to name a few. Several drugs 

including Fentanyl, Morphine, Dexamethasone, Dexmedetomidine, Clonidine etc. are 

being used ad adjuvants to prolong the action of the local anesthetics being used in 

these techniques. 

Of these, paravertebral block involves injection of the local anesthetic (Bupivacaine or 

Ropivacaine) into the triangular paravertebral space, with the good spread of drug, so 

that multiple dermatomes are covered. This block is popular in view of its comparable 

efficacy, unilateral blockade, with no major hemodynamic compromise as well as 

sympathetic blockade with much lower failure and complication rates as compared to 

a central neuraxial block. 

Ropivacaine is preferred in children due to its properties and better safety profile as 

compared to Bupivacaine. Literature evidence is available which shows that 

Dexamethasone, when added as an adjuvant to the local anesthetic solution used for 

regional nerve blocks, can prolong the quality and duration of analgesia. However, 
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when intravenous and perineural Dexamethasone are compared for as adjuvants for 

prolonging analgesia, available literature shows conflicting results - some favoring 

perineural Dexamethasone better as compared to intravenous Dexamethasone, while 

other studies have not demonstrated additional benefits of perineural Dexamethasone 

as compared to intravenous route. All these available studies have been done in adult 

population and similar studies in children are lacking. Hence this study was 

undertaken to evaluate the efficacy and duration of analgesia, provided by addition of 

perineural preservative free Dexamethasone to the local anesthetic solution in a 

Paravertebral block in comparison to intravenously administered Dexamethasone. 
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AIMS AND OBJECTIVES 

 

Aim: 

The aim of this study is to compare the analgesic effects of preservative free 

dexamethasone as an adjuvant in paravertebral block in children undergoing open 

pyeloplasty. 

 

Objectives :  

 

Primary Objective: The primary objective of this study will be to evaluate and 

compare the efficacy and duration of perineural versus intravenous, preservative-free 

dexamethasone as an adjuvant to Ropivacaine in paravertebral block for children 

under going open pyeloplasty. 

 

Secondary Objective: The secondary objective of the study is to evaluate the 

postoperative pain scores and adverse events like postoperative nausea vomiting, of 

both intra venous and perineural preservative-free dexamethasone group. 
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REVIEW OF LITERATURE 

OUTLINE OF REVIEW OF LITERATURE 

1.Introduction 

2.Pain  

        A. definition 

        b. classification 

        c. Problems with untreated pain 

3.Pain in children 

          a. Importance of understanding pain in children 

          b. assessment 

          c. Barriers 

          d. difference from adults 

           e. Management 

4. Pyeloplasty 

         a. Innervation of the kidney 
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 b. Pain management in pyeloplasty 
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5. TPVB  

 a. Anatomy 
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6. Drugs  

 a. Local anaesthetic 

 b.  Adjuvants 

7. Dexamethasone 
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INTRODUCTION: 

                 Any surgical procedure results in patients experiencing post-operative pain 

and the overall incidence of moderate pain is reported to be 29.7% and 10.9% 

suffering from severe pain. In developed countries, 86% of patients experience post-

surgical pain of which 75% was described as moderate to severe in the immediate 

postoperative period (1).  

 Post operatively, moderate to severe pain after major abdominal surgery can result in 

shallow breathing and splinting of diaphragm, which in turn causes retention of 

secretion and subsequent pneumonia leading to organ dysfunction and delayed 

recovery.  Hence, ineffective pain management can lead to financial, ethical, 

physiological and psychological consequences (2). 

                In the pediatric population, pain relief post operatively becomes even more 

important considering the age group and the lower threshold for pain. The mechanism 

of how pain is perceived in children is more complex and different as compared to 

adults and hence inadequately understood. This makes a bio-psychosocial evaluation 

as important as a clinical evaluation in managing pain in the pediatric group (3). 

Prophylactic and adequate treatment of pain in children essential. Exact assessment of 

pain in children using subjective and objective age-specific pain scoring systems is of 

utmost importance. Appropriate analgesics should be used early and adequately for 

effective pain management. The usage of weaker analgesics along with regional 

anesthesia is an effective in managing pain and prevents neurotoxicity that can occur 

with high dose potent analgesics. Patient or nurse-controlled analgesia as well as 
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regional blocks with indwelling catheters improves pediatric pain management (3). A 

wide range of pharmacological and non-pharmacological pain relief measures are 

being tried in this age group. 

PAIN: 

The definition of pain as per the International Association for the Study of Pain 

(IASP) is as follows 

 “an unpleasant sensory and emotional experience associated with actual or 

potential tissue damage, or described in terms of such damage.” (4,5). 

 Pain management is a vital part of anesthesia and shouldn’t be taken for granted. 

According to the Declaration of Montreal (September 2010) -- “Access to Pain 

Management is a Fundamental Right”. However, it is estimated that 80% of the global 

population is affected by insufficient pain management, and this is a serious problem 

in over 150 countries. (6,7).  

           Several unpleasant experiences involving the sensory, emotional and mental 

aspects of a patient constitute to causing pain after surgery. This is associated with 

autonomic, endocrine-metabolic, physiological, and behavioral responses.  Peri-

operative pain management aims to relieve suffering, achieve early mobilization after 

surgery, reduce length of hospital stay, and achieve patient satisfaction. Inflammation 

caused by tissue trauma secondary to burns, surgical incision or dissection as well as 

direct nerve injury (stretching or compression) are the significant causes of peri-

operative pain (8). The afferent pain pathway is responsible for pain sensation (figure 

1) The inflammation due to tissue injury leads to a release of certain mediators that 

subsequently stimulate the nociceptors (figure 2). The dorsal horn of the spinal cord 
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transmits the pain impulses, where they make contact with second-order neurons that 

cross to the opposite side of the cord. These impulses then ascend via the 

spinothalamic tract to the reticular activating system (RAS) and thalamus. The 

localization and meaning of pain occur at the level of the somatosensory cortex. There 

can also be increased sensitivity to (hyperalgesia) or a misperception of (allodynia) the 

stimuli due to the local inflammatory mediators released due to tissue trauma. Other 

mechanisms that may play a role in these two phenomena are peripheral pain 

receptors sensitization (primary hyperalgesia) and excitability of CNS neurons 

(secondary hyperalgesia) (8,9). 

Figure 1: Pain afferent pathway                Figure 2: Nociceptor response pathway 
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Classification of pain 

There are different methods of pain classification (1): 

 1.Pathophysiological mechanism of pain (nociceptive or neuropathic pain)  

 2.Based on duration of pain (chronic or acute, acute on chronic)  

 3.Intensity of pain 

1.Pathophysiologic classification 

Nociceptive:  This refers to the pain in response to a noxious or painful insult to skin 

or underlying tissue. They are divided into somatic pain and visceral pain based on the 

nociceptor location. 

 Somatic: This pain is caused by nociceptor activation on the skin surface or 

deep tissues. Small bruises cause surface somatic pain while deep muscular 

injury/hypoxia causes deep somatic pain. 

 Visceral: This pain is caused by nociceptors activation in the viscera such as 

thoracic and abdominal organs secondary to infection, distension or compression. 

Neuropathic: this refers to the pain caused by a disease in the nervous system 

especially the somatic sensory neurons They present with positive sensory symptoms 

such as paresthesia, hyperalgesia, allodynia or with negative sensory symptoms such 

as numbness and anesthesia. They can be peripheral pain or central pain depending on 

the site of localization in the nervous system (2). 
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Inflammatory: This refers to the pain as a result of nociceptive pain pathway being 

activated resulting in release of inflammatory cytokines such as IL-1-alpha and beta, 

IL-6, TNF-alpha, chemokines, vasoactive amines, ATP, acid, and other reactive 

oxygen species released by infiltrating cells. 

2.Duration of pain 

Acute pain:  Pain lasting less than 30 days 

Chronic pain: Pain lasting more than 3 months or beyond the acute disease and even 

after complete healing of tissue. 

Acute on chronic: Presence of chronic pain with acute worsening of the same   

3.Intensity of pain 

Based on the intensity of pain they can be classified into mil, moderate and severe. 

This usually employs a numeric rating scale with 0 being nil pain and 10 being worst 

tolerable pain. 

 Mild pain: less than 4 

 Moderate pain: 5 to 6 

 Severe pain: more than 7 

Problems of untreated pain         

When there is a suboptimal management of acute pain in a surgical patient, the results 

can have many negative consequences. These include increased morbidity, impaired 

physical function and quality of life, delayed recovery, prolonged opioid use and 
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subsequent side effects of the same and increased duration of hospitalization and cost 

of care. In addition, early acute postoperative pain appears to trigger persistent pain 

that may last for months after surgery in a substantial proportion of patients. More 

aggressive analgesic and anaesthetic measures are required to prevent the progression 

from acute to chronic postoperative pain and to decrease the intensity of acute pain 

during and immediately after surgery. Medical, psychological, physical conditions 

such as age, surgical procedure, patient preference and response to agents must be 

taken into consideration while planning a pain control regimen. 

Postoperative analgesia: 

Concept of multimodal analgesia 

Multimodal analgesia is yet another term that has gained importance in Pain 

management and it refers to usage 2 or more analgesic drugs that have different 

mechanisms of action. Administration of these drugs may be through the same or via 

different routes. Multimodal analgesia aims at providing pain relief and at the same 

time decreasing opioid dosage as well s side effects. The modalities currently in use 

for postoperative analgesia include opioids, peripheral nerve block and other local 

anaesthetic techniques including local anaesthetic infiltration and epidural and 

paravertebral neuraxial blocks. Acetaminophen, NSAIDS and other cyclooxygenase-

2-specific inhibitors, adjuncts including Ketamine, Dexamethasone and Clonidine. 
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Preventive analgesia 

 Preventive analgesia refers to a term in which the timing of analgesia with regards to 

the surgical incision is not crucial. This concept aims at  perioperative minimalizing of  

sensitization by noxious stimuli.It is said that adequate post-operative pain relief  is 

obtained when  analgesic usage reduces beyond the period of action of the drug or 

technique (2,3). 

            Various pharmacological agents and interventions are available that reduce the 

nociceptor activation by blocking their activation and suppressing the production as 

well as the activity of neurotransmitters involved with pain resulting in the reduction 

in post-operative opioid use and related side effects.  

PAIN IN CHILDREN 

Importance of understanding pain in children 

          Children are not merely small adults. There are anatomic, physiologic, 

pharmacodynamics and pharmacokinetic differences between adults and children. 

Additionally, there are barriers unique to paediatric patients that may interfere with 

effective post-operative analgesia. Over the past few years, there have been increasing 

efforts to improve the perioperative management of pain in children but there are still 

a substantial number of children who suffer from post-operative pain(4,5). Control of 

postoperative pain is important in paediatric patients because poor pain control may 

result in increased morbidity or mortality (6). 
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Barriers to pain management in children 

 Some of the most important Barriers to the treatment of pain in children 

include the following: 1) The belief that the paediatric age group, especially the 

infants do not feel pain and there is no untoward consequence of it;  

2) Lack of proper assessment and re-examining for pain; 

 3) Inadequate conceptualization and quantification of a subjective experience;  

4) poor knowledge of pain management in this specific age group 

5) The feeling that addressing pain in this age group is a herculean task. 

6) Fears of side effects of analgesics, including respiratory depression and addiction.  

Personal values and beliefs of health care professionals about the meaning and value 

of pain in the development of the child (eg, the belief that pain builds character) and 

about the treatment of pain cannot stand in the way of the optimal recognition and 

treatment of pain for all children (7). 

Differences in pain management in children 

              Due to developmental, cognitive, and emotional differences, assessment of 

pain in paediatric patients can be difficult and incorrect assumptions can hinder the 

management of pain. Children have difficulty conceptualizing and quantifying a 

subjective experience such as pain. The lack of routine assessment and reassessment 

of pain may interfere with effective acute pain management (8). Special scales have 

been developed in order to assist the children in expressing the presence and intensity 
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of pain, however their use in pre verbal children and children with intellectual 

disabilities is questionable and these particular groups pose as challenges. (9). 

 The management of pain in a child requires the participation of the family and 

the patient before the surgery. It is imperative that the anaesthesiologist discuss the 

various modalities of pain relief available and the possible side effects. Following this, 

a comprehensive plan has to be made taking into consideration the physical 

characteristics of the child, the surgery and the patient’s preference.  

Assessment of pain in children: 

              Subjective or objective assessment of pain is possible although self-reporting 

is said to be the best method of assessment. Hence usage of rating scales such as 

Numeric rating scale and visual analogue scale gave a more accurate pain assessment 

and were more useful in clinical assessment and were hence validated. Studies which 

used Numeric rating scale were more easily understood , practical, did not need clear 

vision , dexterity, pen or paper as compared to the visual analogue scale(10).  

Figure number 3 Numeric Rating Scale 
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Figure number 4 Visual Analog Scale 

 

                   For young children less than 3 years who could not count or voice their 

intensity of pain, a subjective method called the Wong Baker faces score is practiced. 

This shows a line of faces from extremely happy to the opposite i.e. extremely sad and 

the child needs to pick a face that matched his or her mood best.  

 

Figure number 5 Wong- Baker Faces Rating Scale  
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            For the smaller age group and those who cannot express pain, objective pain 

scores were made. The most used scores were COMFORT and FLACC pain scores. 

The COMFORT score was found to be of more significance in intensive care with 

special relevance for unconscious and ventilated children. The nine indicators used in 

this scale are alertness, calmness, facial tension, crying, physical movement, muscle 

tone, respiratory distress, arterial pressure and heart rate. 

The FLACC (pneumonic for: Face, Legs, Activity, Cry and Consolability). This is a 

five point scoring system that has tried and validated in infants, toddlers and  children 

upto 7 years (11).   

 The CRIES pain score is another less commonly used scale, that has been 

validated in neonates and infants. This scale has been validated for these age groups. 

This score also has 5 categories with CRIES standing for C-crying; R-requires O2 for 

saturation below 95%; I-increased vital signs (arterial pressure and heart rate); E-

expression—facial; and S-sleepless(10).  
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Figure number 6 FLACC Scale 

This study makes use of the visual analogue scale and the FLACC scale for pain 

assessment. 

DIFFERENT MODALITIES OF POSTOPERATIVE PAIN MANAGEMENT 

            The fear of needles may inhibit the control of post-operative pain in children. 

To avoid this, the oral route of administration is the preferred mode. However, it is 

useful only in patients with mild to moderate pain. Oral route of administration also 

cannot be given in patients who are nil per oral post gastrointestinal surgeries. 

Intravenous or regional analgesia is preferred for moderate to severe pain (13,15). The 

use of intramuscular injections is strongly discouraged due to the pain and discomfort 

associated on administration of drug.   In general, the oral route of analgesic 



29 
 

administration is preferred for mild to moderate pain. Intravenous or regional 

analgesia is appropriate for moderate to severe postoperative pain (8,12). Use of 

intramuscular injections is strongly discouraged because of the pain associated with 

injection. Addressing medication-related side effects is important to alleviate patient-

related distress and improve compliance with the postoperative analgesic regimen. 

 Use of an intravenous Patient controlled analgesia (PCA) device has 

revolutionized the management of pain. It allows the administration of analgesic on an 

individual basis. PCA can be used in children from age 4 and above as they have the 

cognitive and physical capability to appropriately use it(13). Morphine is the standard 

by which other opioids are compared. However, it does not appear to have an 

analgesic advantage over other opioids (e.g., hydromorphone) when given in 

equianalgesic doses. Meperidine’s metabolite is toxic and is best avoided in the 

management of pain for children(8). 

           A meta-analysis examining whether the addition of a background or continuous 

infusion to an intravenous PCA opioid regimen would be associated with an increased 

risk of respiratory depression indicated that the addition of a continuous or 

background infusion was associated with a higher incidence of respiratory events in 

adult but not in paediatric patients (14). Nurse- or parent controlled analgesia(PCA by 

proxy) is also effective and may be used in certain circumstances, but close 

monitoring of the patient may be needed because significant respiratory depression 

occurs in approximately 1.7% of patients (15). 
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                        For paediatric patients unable to use intravenous PCA, continuous 

infusions or intermittent intravenous administration of opioids is effective in 

providing postoperative analgesia (16). Although respiratory depression may occur 

with opioids regardless of the route administered, clinically significant respiratory 

depression in paediatric patients is relatively uncommon (17). Unlike adults, 

paediatric patients do not appear to exhibit multiple episodes of clinically significant 

oxygen desaturation postoperatively when treated with neuraxial, intravenous, or 

intramuscular opioids (18). The use of nonopioid analgesic agents, such as NSAIDs or 

acetaminophen, may improve overall analgesia, reduce the amount of opioid used 

postoperatively, and decrease some opioid-related side effects such as postoperative 

nausea and vomiting (19). For rectal administration of acetaminophen postoperatively, 

a larger dose (40 mg/kg followed by three doses of 20 mg/kg at 6-hour intervals) than 

that previously recommended may result in appropriate serum analgesic levels (20). In 

addition, other analgesics such as ketamine and tramadol may be considered as 

adjunct analgesic drugs for the treatment of postoperative paediatric pain in specific 

clinical situations (21). 

 Presently with the increase in use of ultrasound, peripheral and neuraxial 

regional techniques are being used more in the effective management of acute pain in 

children.(22).  Epidural analgesia is one of the most frequently used regional 

techniques. This can be delivered as single dose or by using a continuous infusion 

catheter technique. The catheter may be inserted (typically using general anaesthesia) 

anywhere along the epidural space (e.g., thoracic, lumbar, caudal), but the caudal 

approach seems to be the most common technique because the catheter can be easily 
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advanced cephalad to the appropriate dermatome. Local anaesthetics or opioids, or 

both, can be administered through the epidural catheter or needle to provide effective 

postoperative analgesia. Although epidural (caudal) analgesia may be safely 

administered to neonates, the clinician should recognize that the maximal continuous 

infusion dose is probably smaller than that in older children because of lower levels of 

α1-acid glycoprotein (which binds local anaesthetics) and diminished ability of the 

relatively immature liver to metabolize amide local anaesthetics (23). 

                 Regional analgesic techniques may be useful in providing analgesia for 

wound incision (e.g., herniorrhaphy or orchiopexy), thoracotomy, and orthopaedic 

procedures (24). Local anaesthetics may also be administered topically to provide 

analgesia. Despite a lack of data comparing outcomes for regional analgesia versus 

systemic opioids in the paediatric population, some evidence suggests that the use of 

epidural analgesia is associated with improvement in some outcomes such as earlier 

tracheal extubation, return of gastrointestinal function, and length of hospital stay 

(25). 

Finally, other modalities such as acupuncture may be a potentially useful adjunct for 

the treatment of paediatric postoperative pain, although further large-scale 

randomized, controlled clinical trials are needed to define the role of these modalities 

in the treatment of paediatric postoperative pain (26). 

 

 



32 
 

 

PYELOPLASTY 

           Uretero-pelvic junction obstruction (PUJO) refers to a common condition in 

which there is a decrease in flow of urine to the ureter from renal pelvis. If 

undiagnosed it can lead to a condition such as hydro-uretero -nephrosis, recurrent 

infection or urolithiasis and can lead to worsening of renal function.                    

  Urine accumulation in the renal pelvis resulting in enlargement of kidney is 

commonly called hydronephrosis. Chang et al demonstrated that , PUJ obstruction 

was the most common cause of HUN with an incidence of 1 in 1000 to 1500 (27). 

Congenital obstructive nephropathy is the main causative factor of end stage renal 

failure (ESRD) in children  as per many studies (28). 

  Open pyeloplasty  has remained the gold standard for surgical management, 

though of recent ,less invasive surgeries especially  laparoscopic pyeloplasty (LP) and 

in the past few years, robot assisted laparoscopic pyeloplasty (RALP) have become 

more popular and is being accepted in paediatric practice (29) . In 1949,the first 

open pyeloplasty by Anderson and Hynes for  ureteropelvic junction 

obstruction management was done and subsequently there has been 

dramatical development of the technique(30). Originally the first procedure for done 

for reconstruction of ureteropelvic junction (UPJ) obstruction was by Trendelenburg 

in 1886. 5 Years later, Dr Küster reported the first successful dismembered 

pyeloplasty however his technique was stricture prone. In 1892, the Heineke-

Mickulicz principle was applied by Fenger but this again resulted in kinking with 
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obstruction. Later on, renal pelvis plication by Israel in 1896 was successful and it 

was later modified by Kelly in 1906. 

             Subsequently a technique called the Finney pyloroplasty was developed and 

then followed by von Lichtenberg pyeloplasty in 1921, these being especially 

favourable for cases with high implantation of the ureter. The Durante pyeloplasty 

principle was successfully applied to Y-V Plasty in the early 1900s’. Foley modified 

techniques involving flap which was originally introduced by Schwyzer in 1923. In 

1949, Nesbit modified the Kuster’s technique to prevent strictures by using an 

elliptic anastomosis. It was in this same year that Anderson and Hynes, published 

their technique which was widely accepted and subsequently became the gold 

standard. 

 The spiral flap was introduced by Culp and de-Weerd in 1951. A couple of 

years later, Scardino and Prince demonstrated the vertical flap. In 1982, Patel 

reported the usage of the extra-long spiral flap method. With the arrival of 

endourology, multiple procedures which are minimally invasive gained attention: 

retrograde or antegrade endopyelotomy, laparoscopic pyeloplasty and balloon 

dilatation. The principle of full-thickness incision of the diseased segment which is 

then stented was first reported by Albarran in 1903 and popularized in 1943 by 

Davis. The basic principles to ensure successful repair should be that the resultant 

anastomosis has to be widely patent and that it should have been done in a tension 

free watertight fashion. Endopyelotomy is an alternative to open surgery(31). 
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Hence main indications of pyeloplasty are scintigraph evidence of obstruction, 

decreasing but sufficient functioning of the affected kidney, clinical symptomatic 

such as nephrolithiasis or recurrent infections. 

 

 Figure number 7: Schematic representation of ureteropelvic obstruction due to left 

lower pole crossing vessel(left) and open dismembered pyeloplasty by Anderson and 

Hynes procedure on the right. 

Basic procedure: 

         The Paediatric patient is kept supine with a wedge kept at the flank. In the 

adult the patient is kept in flank position and the operation table is flexed. A 

transverse flank incision is made in adults but in children the preferred incision an 

anterior subcostal muscle-splitting approach is preferable. The incision is deepened 

in layers-skin, subcutaneous tissue, external oblique, internal oblique followed by 

splitting of the transverse abdominis muscle and peritoneum is separated. Following 

this, the gerotas fascia is opened and the kidney is retracted and mobilised laterally 

for exposure of the renal pelvis. The PUJ obstruction is identified. The ureter is 
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prepared, dissected all around and held and after removal of the obstruction the 

ureter is anastomosed to the pelvis. 

Dismembered Pyeloplasty 

 Dismembered pyeloplasty is the preferred choice, if the UPJ obstruction is 

due to a crossing vessel and in fact for most other indications. Traction sutures are 

put at the pelvis. Removal of the obstruction is done and if needed excision of 

additional renal pelvis (reduction pyeloplasty) is performed. The ureter is spatulated 

onto the lateral wall (2–3 cm) and it is repositioned in location to the crossing vessel 

and a ventral anastomosis is commonly done. The ureter is anastomosed to the 

caudal portion of the renal pelvis. The position of the ureteral stent is controlled 

prior to the last suture and a drain is kept near the anastomosis(32). 

INNERVATION OF THE KIDNEY 

              The renal plexus which lies in close proximity to renal artery innervates the 

kidney (33). These plexus originate from the coeliac plexus and along with inter-

mesenteric plexus and lumbar splanchnic nerves (34). The sympathetic unmyelinated 

postganglionic fibres (T10 to L2) control renin secretion  and vascular tone (33).   

                 The afferent nerve originates in kidney and terminates in spinal cord’s  

dorsal root ganglia , while postganglionic and adrenergic efferent nerves originates 

from the para- and prevertebral ganglia and lies in close proximity to renal artery and 

vein(34).The maximum density of plexus is found to be at the afferent followed by 

efferent arterioles. The primary neurotransmitter involved is Norepinephrine. While                   
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dopamine, acetylcholinesterase, neuropeptide Y, purine and pyridine nucleotides have 

been proposed to affect the renal autonomic regulation. Salt and water homeostasis as 

well as renin secretion is proposed to be regulated by renal plexus.  

Figure number 8: Innervation of the renal system and bladder 

 

 

 

PAIN MANAGEMENT IN PYELOPLASTY 

 A variety of analgesic techniques which include both pharmacological such as 

opioid as well as non-opioid  drugs and non-pharmacological techniques such as 
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neuraxial and nerve blocks have been employed in post-operative pain relief  after an 

open pyeloplasty surgery (35).  

SYSTEMIC: 

Paracetamol:  

  Paracetamol is a mild analgesic with a good safety profile. It has various route 

of administration like intravenous, rectal or oral for post-operative pain relief. The oral 

bioavailability of paracetamol is 63 to 90%. It takes around 40 minutes for onset of 

analgesic effect and by one hour it peaks its action. It is believed, not only to modulate 

but to also inhibit reuptake of endogenous cannabinoid system in the CNS. The other 

mechanism of action of paracetamol is by decreasing the action of enzyme COX 

(cyclo oxygenase). it also effects other prostaglandin, serotonergic, opioid and nitric 

oxide pathway. It is known to be safe in paediatric population although the dose has to 

be adjusted according to body weight(36). 

Metabolism of paracetamol is in liver by glucuronidation and sulfation. The by-

product of metabolism is conjugated with glutathione and excreted via kidney.                    

The common side effects seen with this drug are nausea, vomiting, dyspepsia. Other 

reported serious adverse events are fulminant hepatic failure, toxic epidermal 

necrolysis and Steven Johnsons syndrome.  

NSAIDs 

 Non-steroidal anti-inflammatory drugs acts by inhibiting the COX enzyme 

which in turn helps in prostaglandin synthesis and are known to have an opioid 
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sparing effect of 20–30%.(37)  They are superior to paracetamol and combing the two 

drugs were found to have a  noteworthy opioid sparing effect.(38).Lipoxygenase 

pathway is also inhibited and hence multiple protein mediated transductions are 

therefore suppressed.. It also has a negative effect on serotonin and NMDA receptors 

(N-methyl-D-aspartate). They have many side effects which include gastric ulcers, GI 

bleeding, even perforations and these effects are similar in case of aspirin.(38)  

                NSAIDs can worsen bronchospasm and hence deferred from  use in reactive 

airway disease(38). Rarely , NSAIDS( mostly aspirin and sulindac) can affect the 

liver(38) .They pose a risk for renal dysfunction especially if taken over a prolonged 

period(38).  They can also increase the risk of bleeding as shown in post tonsillectomy 

studies. Disrupted sleep, melatonin synthesis and  nocturnal body temperature are 

affected by NSAIDS.(38) 

Opioid Analgesics:  

 Opioid analgesics can be classified in many ways. As per the receptor affinity, 

they are divided as opioid antagonists, opioid agonists, and partial agonists. Morphine, 

Fentanyl, Tramadol are the usual agonists used. Butorphanol and buprenorphine are 

the partial agonists and naltrexone as well as naloxone are the antagonists seen in 

common usage. 

 The strong opioids are fentanyl and remifentanil while codeine and tramadol 

are weak opioids, the rest such as morphine being intermediate. The drugs that are 

most frequently used in anaesthetic practice include Morphine, Fentanyl, Pethidine 

and Tramadol. 
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Figure number 9: structure of opioid analgesics 

 

 They inhibit the spinothalamic tracts pain pathway in the cord and regulate 

circuits from brainstem through the rostral ventromedial medulla (RVM), to the spinal 

cord dorsal horn.  

 Opioid analgesics are available as oral tablets, transdermal patches, intravenous 

infusion or as a PCA and others such a subcutaneously and as infusion through 

epidural catheter, etc. Gastro intestinal tract absorption of these drugs is poor and it is 

dependent on lipophilicity. Their first pass metabolism is high except codeine and 

oxycodone.  

 Opioid drugs ionized form is active and is less lipid soluble as they are attached 

to plasma proteins. They act through opioid receptors termed as mu 1 and 2, kappa 

and delta on the brain and the spine. These drugs are put to very good use in post-
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operative analgesia as they have a major role in decreasing the surgical stress 

response. 

Figure number 10 opioid drug in Morphine Equivalent. 

OPIOID DRUG POTENCY 

MORPHINE 1 

MEPERIDINE 0.1 

HYDROMORPHONE 5 TO 8 

OXYMORPHONE 10 

METHADONE 1 

FENTANYL 100 

SUFENTANIL 1000 

ALFENTANIL 20 

REMIFENTANYL 100 

 

Fentanyl: 

          For post-operative pain relief, the most common routes are intravenous, 

transdermal or through a epidural catheter. There was equal efficacy through all routes 

as evidenced by a study comparing the same (39) . However on comparing Fentanyl 

and Morphine, Fentanyl was found to have more  pain scores requiring higher oral 

analgesia post operatively but it is to be noted that GI side effects were more in the 

morphine group  (40). 
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             The common side effects of opioids seen are sedation, dizziness, respiratory 

distress, dependence, nausea, vomiting, constipation and sometimes delayed gastric 

emptying, muscle rigidity  and occasionally myoclonus (41). Morphine did not show 

any additional benefit when compared to tramadol and the side effect profile was also 

similar(42).  

REGIONAL BLOCKS 

The various regional blocks that can be used for open pyeloplasty are caudal block, 

epidural analgesia, paravertebral block, erector spinal and transverse abdominal plane 

block 

Caudal:  

           In caudal block, the drug is injected through the sacral hiatus into the epidural 

space. There are less haemodynamic changes combined with the fact that it’s easy and 

safe to administer made it a popular form of analgesia in infra-umbilical surgeries.(43) 

            At the same time, it required higher doses, had risk of faecal contamination, 

difficult localisation in the older age group as well as requirement of higher dose of 

local anaesthetic. Rarely there were  side effects such as respiratory depression  and 

paraplegia.(43) Adjuncts like fentanyl, clonidine, dexamethasone, dexmedetomidine, 

have been used as per reports .(22–26) 

Epidural analgesia 

 In epidural analgesia we target the spinal nerves traversing through the epidural 

space. It can be administered through catheter or via single shot technique with special 
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needle like Touhy. This technique requires better technique skills and expertise. The 

complications of this technique are hypotension, pneumothorax and accidental dural 

tap. A paediatric study done in open pyeloplasty, Epidural analgesia was found to 

have  better surgical outcome, less haemodynamic instability,  lesser 

thromboembolism and better vascular graft uptake and earlier recovery (48). 

           Opioid drugs can be given as epidural with a continuous infusion (49) and 

some studies have shown it  to be superior to PCA opioids in major general surgeries. 

It was also proven that epidural analgesia seemed to improve the quality of life and 

give better pain relief (50). 

Paravertebral block: 

 This block can be done either by anatomical landmarks or under ultrasound 

guidance. Though this block requires more expertise and skill to perform, it has the 

advantage of being comparable to central neuraxial in terms of pain relief, lesser 

haemodynamic instability, lesser neurological complications than other neuraxial 

blocks. This method has been explained in detail subsequently. 

Erector spinae block: 

 The erector spinae plane block (ESPB) , is a relatively new ultrasound guided 

technique, described in 2016 is safe, less invasive and a good alternative to 

conventional regional anaesthetic techniques including traditional paravertebral 

blocks. Clinical and cadaveric studies have been done on the ESPB and they suggest 

that it acts in the paravertebral space on ventral rami of spinal nerves and obtains 

visceral analgesia through rami communicantes and also the sympathetic chain as well 
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as penetration of the intertransverse connection. Drug is injected in to the space 

existing between transverse process and erector spinae. It has been reported that less 

rescue analgesic and opioid is required postoperatively. It has been used in the 

management of acute perioperative pain in trauma, breast, abdominal, spine and 

thoracic surgeries (51). In view of decreased risk and increased efficacy when given 

for perioperative pain, it is being suggested that it can be used for the management of 

chronic pain. Current literature  is limited to case studies and series .Further studies 

are needed to understand the efficacy and safety of erector spinae block  in the 

management of both acute and chronic pain(52).  

Transversus abdominis plane block.  

 Transverse abdominal block is yet another method of regional anaesthesia that 

has off late, gained much popularity. The innervation of the abdominal wall is taken 

from anterior divisions of segmental spinal nerves. In the abdominal wall, they run 

laterally between the internal oblique and transversus abdominis layers. The TAP can 

be accessed through the triangle of Petit(53). This procedure can be done under 

guidance or as a blind technique. TAP was not found to be better when compared to  

local infiltration of bupivacaine  (54). However when TAP block and  caudal were 

compared, TAP was found to have a longer post-operative pain relief  and lesser 

rescue analgesic.(55) 

          Block failure, drug toxicity as well as neural injury are possible adverse events 

with any block. There is 0.01 to 0.8% incidence of transient and 0.02% to 0.07% 

incidence of permanent neurological damage .There is  0.2% risk of local toxicity 
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among peripheral nerve blocks. (56) and 1% risk of PDPH (post dural puncture 

headache Complications in central neuraxial blocks  include 1% risk of post Dural 

puncture headache, hypotension, backache, cauda equina syndrome, micturition 

disturbances, bradycardia and epidural haematoma.(56)  

  THORACIC PARAVERTEBRAL BLOCK: 

                      Hugo Sellheim was a pioneer in paravertebral block in 

1905(57,58),followed by Dr Arthur Lawen  and later Eason and Wyatt (59) described  

a catheter technique for the same. The past twenty years has seen a renewed interest in 

afferent nerve block. Sabanathan, Richardson and Lönnqvist have further managed to   

improve this nearly forgotten method. Thoracic paravertebral block (TPVB) is a 

compartment block within paravertebral space and its success lies in spread of the 

local anaesthetic into this space. This block acts on the spinal nerves as they come out 

from the intervertebral foramina and go through the paravertebral space. 

Applications for thoracic paravertebral block  

                     As Compared with epidural blockade, TPVB is reported to have lower 

rates of side effects such as respiratory depression, PONV, hypotension as well as 

urinary retention and has a major advantage of giving  a unilateral block  (60–

62).They can be used in breast, renal and other abdominal surgeries. 

ANATOMY — The thoracic paravertebral space is present bilaterally on each side of 

the thoracic spine and is a channel filled with small vessels, adipose tissue and the 

sympathetic trunk . The thoracic spinal nerves go through this paravertebral space and 
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exit out from the intervertebral foramina and then henceforth  known as  the 

intercostal nerves (63) . 

Figure number 11: Anatomy of thoracic paravertebral space 

 

 

   The boundaries of the paravertebral space are the superior costotransverse 

ligament (SCTL) posteriorly, the parietal pleura anterolaterally and the disc and 

vertebral bodies medially. Laterally, the paravertebral space is continuous with the 

intercostal space, while the costotransverse ligament extends as the internal intercostal 

membrane (IIM). Medially, the space communicates through the intervertebral 

foramina with epidural space and via the prevertebral fascia to the opposite 

paravertebral space. Cranially, it is next to the adipose tissue near the cervical 

sympathetic trunk and brachial plexus. Caudally, the extension of the paravertebral 

space is unclear but a  cadaver study documented that psoas muscle closes the lower 
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space (64),  while others report that thoracic paravertebral injectate continues into the 

lumbar plexus through the diaphragmatic ligaments to the lumbar plexus (65,66). 

TPVB TECHNIQUE 

 Thoracic paravertebral block (TPVB) can be done by using anatomic 

landmarks or ultrasound guidance.  In children, it is difficult to use anatomic 

landmarks for TPVB as the pleural distance is not predictable and so is the loss of 

resistance when compared to adults. Ultrasound guided paravertebral block can now 

be easily carried out and the advantage being exact localization ,more success rates 

and lesser complications (63). 

Anatomic approach  

 The patient is made to sit or kept in the lateral decubitus position like in spinal 

anesthesia, and the spine positioned into a kyphotic position. Injection sites are marked. 

The spinous processes from C7 to T7 vertebrae form the anatomic landmarks. The most 

prominent being C7 spinous process while T3 corresponds to the spine of the scapula 

and T7, the lower border of the scapula. The puncture site is parallel to the vertebral 

axis, at the spinous process level. The needle must come in contact the transverse 

process of a vertebra. The landmarks are defined in children as follows(67): 

• Point of puncture: 10.2 mm + (0.12 × weight in kg) laterally to the spinous process 

• Depth of the space: 18.7 mm + (0.48 × weight in kg)  

The LOR method which employs a Tuohy needle is used to locate the paravertebral 

space. The spinal nerve can also be identified by neurostimulation at the chosen level. 
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Ultrasound guidance is used to measure the depth from skin to parietal pleura as well 

as to identify the transverse process and the costotransverse ligament before performing 

the block.(68) 

Figure number 12: Thoracic paravertebral block procedure-image 

 

 Procedure  

 The patient can be in the lateral or prone position. A high-frequency (5- to 19-

MHz) linear transducer is kept either para-sagittal or in the transverse plane, at the 

chosen spinal level, 2 cm lateral to the midline. The SCTL and the pleura is better 

imaged in the parasagittal view, especially if the transducer is slightly tilted laterally 

and rotated obliquely which in turn directs the beam medially. It is difficult to get an 

optimal acoustic window  amidst bony structures as they will look hyperechoic [8]. The 

SCTL (or IIM) is visualized as a shiny white line spanning the adjacent transverse 

https://www.uptodate.com/contents/thoracic-nerve-block-techniques/abstract/8
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processes at an angle. Deep to the transverse process and the SCTL, the parietal pleura 

also appears similarly. 

 The needle is placed in-plane in a caudal-to-cranial trajectory fashion with its tip 

being usually not clearly visualized as angle is steep and hence LA injection given 

minimally may help for the same. On advancing the needle deeper, the SCTL 

indentation can be visualized and even felt and on passing the needle, one can visibly 

appreciate the recoil of the ligament. In case of multiple site injections it is better to 

inject LA in between SCTL and pleura and this will expand below the ligament, and 

may result in pushing the pleura anteriorly[26].The procedure can be redone at multiple 

planes  but not more than three levels, and most often at alternating thoracic levels based 

on the dermatomes required. A single injection with a larger volume of LA  at a level 

central to the right sensory distribution will cover upto 5 dermatomes [28]. In case of 

multiple injections, after identifying the paravertebral space ,15 to 20 ml as 5 ml each, 

is injected with gentle aspirations prior to each and the spread can be visualized ultra-

sonically. 

  A study done by Pusch et al showed that ultrasound depth measurements  from 

the skin to the transverse process and parietal pleura are very accurate that for needle 

insertion and hence avoids iatrogenic pneumothorax(68). As ultrasound guided 

procedures became more favored  among other peripheral nerve blocks, Wheeler et al 

(2001) used nerve-stimulation technique for doing a PVB for breast surgery(69) by 

twitching of the intercostal muscle at 0.4 mA intensity current being the stimulation end 

point for the block(70).   

https://www.uptodate.com/contents/thoracic-nerve-block-techniques/abstract/26
https://www.uptodate.com/contents/thoracic-nerve-block-techniques/abstract/28
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 Luyet et al (2009) performed a cadaveric imaging study and  described the 

paravertebral space placement of catheter under ultrasound guidance(71). Ultrasound-

guided nerve blocks improve efficacy as well as reduce complications as the procedure 

is being done by real-time visualization of the anatomic space, the needle and the 

surrounding structures. It was observed that a slightly oblique scan with a curved array 

transducer enabled to visualize the superior costotransverse ligament and the 

paravertebral space easily. Cowie et al (2010) performed a cadaver model study 

comparing single-versus dual injection technique for guided paravertebral blockade, 

looking at the catheter localization and the spread of the contrast. Contrast dye 

surrounded the sympathetic and somatic nerves in the epidural, paravertebral and 

intercostal spaces. It was observed that there were no significant differences between 

single- and dual injection techniques. They concluded that transverse and in plane 

needle insertion into the thoracic paravertebral space is feasible  and  reliable and the 

spread into intercostal and epidural space helps in postoperative pain relief(72).  

 

Complications  

 Complications of  blind TPVB are reported to be around 2.6 to 5 percent of blocks 

which include horners, vascular puncture, pneumothorax and epidural spread (58,73). 

The risk of pneumothorax increases with multiple injections (74), and in 0.8 percent of 

cases using  landmark technique by using nerve stimulation (61). Ultrasound guidance 

reduces the risk of pneumothorax. A retrospective review of over 1400 TPVB using 

ultrasound Guided TPVB reported no cases of pneumothorax. Failed paravertebral 

block is reported as high as 6 to 19 percent of patients (61). 
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DRUGS 

LOCAL ANAESTHETICS: 

Structure 

Local anaesthetics reversibly stop/inhibit nerve impulse transmission to the applied 

area. They are being used since ages and are available in multiple forms, with or 

without additives. They have a hydrophilic amide group bound by an ester or an 

amide as well as a lipid soluble hydrophobic aromatic group. This bond classifies 

them as amide and esters, (75).  

Figure number 13: structure of amide and ester local anaesthetic  

 

Classification 

Its potency is based on lipid solubility and its duration by its protein binding nature, 

and onset of action being determined by pKa.. 
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Mechanism 

Local anaesthetics act at the sodium channel in the neuronal cell membrane disrupting 

its function and hence prevents the transmission of action potential. Therefore, the 

sodium channels remain inactivated. These nerve fibres are differentially sensitive , 

small and myelinated nerve fibres being more sensitive than larger  unmyelinated 

ones(76) Local anaesthetics are weak bases, with an ionized  and an unionized part 

with the existing form decided by the pKa. They are removed through venous 

circulation and its duration prolonged by a vasoconstrictor drug like adrenaline 

.  

Figure number 14: mechanism of action of local anesthetics. 

 

 

 

 

 

 

 

 

Metabolism 

                 Plasma esterase enzyme metabolizes the esters except cocaine which is 

hydrolysed by the liver and excreted through the renal system. In turn , the amides 

group of LA are metabolised by amidases in liver except for prilocaine which has an 
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extra-hepatic metabolism. (76) LA when toxic affects mainly the cardiovascular and 

central nervous system.  Bupivacaine by far, possesses most toxicity among the LA 

drugs.  

Toxicity and side effects 

                 LA toxicity can cause a variety of neurological symptoms such as 

paraesthesia of the lips, altered mentation, convulsions, suppressed myocardial 

contractility including rhythm disturbances. PABA can have allergic reactions rarely.  

Occasionally O toluidine, metabolite of Prilocaine causes methemoglobinemia(76). 

               Bupivacaine with a mean duration of analgesia of 7.4±1.0 hours and hours 

ropivacaine7.6±1.3 hours are the commonest LA being used 

Ropivacaine: 

              Ropivacaine is a pure S-enantiomer and a long acting amide Local 

Anaesthetics. It is bupivacaine’s N- propyl homologue. Among the two, ropivacaine 

was found to possess equal efficacy as compared to bupivacaine with a better safety 

profile and a lesser motor block incidence, although one study showed no difference 

in pain relief or motor block between them.(77,78)  

           Another study done on comparing ropivacaine and bupivacaine, showed 

ropivacaine to have a longer duration, less requirement of rescue analgesics and 

shorter motor block duration than bupivacaine, but haemodynamic stability was found 

to be same between the two. (79) 
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Figure number 15 common local anaesthetics - structure 

 

ADJUVANTS 

 Adjuvants are drugs that are added to prolong the action of local anaesthetic 

and give a better pharmacodynamic profile. Opioids, Alpha-2-receptor agonists, N-

methyl-D-aspartate-receptor antagonists, corticosteroids or vasoconstrictors have all 

been studied to assess their potential to increase the duration of sensory block when 

given along with local anaesthetics. Perineural injection of adjuvants along with local 

anaesthetics has been found to prolong local anaesthetic effect, without much adverse 

effects. 

Epinephrine:   

 Epinephrine has properties of vasoconstriction and hence prevents systemic 

reabsorption of LA, thus extends the duration of local anaesthetic action. Moreover, it 
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activates -2 adrenergic receptors and exerts an analgesic effect. However in diabetics 

and hypertensives, the perineural  epinephrine can have detrimental effects(80).  

Dexmedetomidine 

 Dexmedetomidine is a selective -2 adrenergic receptor agonist as compared to 

clonidine. In brachial plexus block, it increases the duration of local anaesthesia such 

as ropivacaine, and decreases the use of postoperative rescue analgesics. However, it 

can cause side effects of hypotension and bradycardia 

 Buprenorphine   

 Buprenorphine is a partial, highly lipophilic opioid receptor agonist which has 

also local-aesthetic-like activity to block voltage gated Na+ channels. It has notable 

anti-hyperalgesia effects due to buprenorphine and its metabolite norbuprenorphine 

which act on κ and δ opioid receptors along with μ receptors. Bazin et al. showed that 

buprenorphine extended the median duration of analgesia from lidocaine/bupivacaine  

combination supraclavicular blocks from 11.5 to 20 hours(81) 

Clonidine    

 Clonidine hydrochloride is an alpha-2 agonist with vasoconstrictor activity, but 

unlike epinephrine, it prolongs nerve blockade by directly acting on peripheral nerves. 

It is mediated by hyperpolarization of cyclic-nucleotide-gated cation channels. 

Initially described as an epidural additive in 1984, multiple randomized controlled 

trials and meta-analyses have successfully shown that clonidine is a good additive, 

when used with intermediate- to long-acting LA. A meta-analysis by Popping et al. on 
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20 studies, found clonidine extended block duration by about 2 hours and another 

review by McCartney et al. on 27 studies found mixed results regarding clonidine’s 

ability to prolong nerve block. High doses can cause side effects such as hypotension 

and bradycardia, and should be avoided. The use of perineural clonidine warrants 

further good quality preclinical and clinical study(80) . 

CORTICOSTEROIDS. 

 Corticosteroids have well established anti-inflammatory action and are hence 

administered as part of interventional pain management strategies. They remain 

among the most commonly prescribed and efficient anti-inflammatory agents. 

Glucocorticoids reduce tissue damage as well as inflammation in a variety of 

conditions, including severe allergy or anaphylaxis, inflammatory bowel disease, 

acute laryngeo-tracheo-bronchitis, rheumatoid arthritis, asthma, chronic obstructive 

pulmonary disease (COPD), cerebral oedema, for lung maturation in foetus’ as well as 

in some malignancies to counteract interactable nausea and vomiting side effects of 

chemotherapeutic agents. Dexamethasone is a synthetic glucocorticoid with minimal 

mineralocorticoid activity. It is a potent drug with sixteen times the potency of 

prednisolone and thirty to forty times as potent as of hydrocortisone.  

Mechanism of action    

 Analgesia is achieved chiefly through a probable neurolysis of unmyelinated c fibres, 

direct anti-inflammatory effect as well as cell membrane stabilization(82) .They reduce 

inflammatory mediators, leukotrienes and  prostaglandins via phospholipase A2 through 

production of ,calcium dependent phospholipids called annexins (83) and by  inhibition of 
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cyclo-oxygenase-2 in the acute period. It blocks the pain transmission along the myelinated C 

fibres.(84) .It is also said that transcription factor nuclear factor-k B (NF-kB) is produced  and 

it plays an important role in nociceptive pain (85). NF-kB is regulated by dexamethasone(86)  

and hence epidural injections of the same has been found to have lesser hyperalgesia as NFkB 

levels are low(87). Hence it was concluded that dexamethasone can prevent central 

sensitization after surgery and the paravertebral block’s preventive analgesic effect is 

augmented.  

 The biological half-life of dexamethasone is about 3 hours, but the duration of 

action may be much longer. It binds to plasma proteins in much lower-levels than 

other glucocorticoids. Hepatic metabolism (both glucuronidation and sulfation) 

produces inactive metabolites, with 65% being excreted in the urine within 24 hours, 

and less than 3% unchanged. 

 Dexamethasone is an effective and cheap agent used in post-operative nausea 

and vomiting (PONV). It increases appetite, reduces inflammation and is a good 

analgesic agent both perineurally as well as intravenously. It also gives a sense of 

well-being and 0is hence helps in early recovery and discharge. The receptor allows 

binding of steroid ring resulting in gene transcription, and therefore decreased levels 

of bradykinin, IL 1, 2 and 6 which in turn gives better postoperative analgesia.

 Anti-inflammatory action is through sustaining microcirculation at the site, 

decreasing the capillary permeability which in turn impedes oedema development 

along with immune response modulation. It is also reported that steroids tend to 

decrease the phospholipase enzyme necessary for inflammatory chain reaction. 

(cyclooxygenase and lipoxygenase pathways). 
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Cortisol and its analogues      

  In interventional procedures, analogues of body’s own cortisol such as 

prednisolone and its derivatives are most frequently used. They are produced either by 

fluorination (triamcinolone, betamethasone, and dexamethasone) or by methylation 

such as methylprednisolone. These 4 corticosteroids are different in their half-life, 

efficacy, anti-inflammatory action particulate size and their mineralocorticoid as well 

as glucocorticoid activity and dose equivalency. Endogenously produced cortisol has a 

half-life of 70 to 90 minutes and a ratio of 1:1 mineralocorticoid-to-glucocorticoid 

activity. However, all synthetic analogues have far longer half-lives as their rates of 

metabolism is slower. The exogenous gold standard for endogenous cortisol is 

hydrocortisone.  

Figure number 16 Relative potency of Corticosteroid 

 

 

 



58 
 

 

Commercial Corticosteroids:  

 Commercial corticosteroids are categorized into particulate corticosteroids and 

nonparticulate solutions. Particulate corticosteroids contain esters which are water 

insoluble and show as microcrystalline suspensions. On the other hand, nonparticulate 

corticosteroids do not contain esters and hence appear as clear solutions. Particulate and 

nonparticulate categories are predominantly based on the particle size and aggregation 

in comparison with the light microscopy based size of a red blood cell (RBC)(88). A 

corticosteroid particle bigger than an RBC is generally thought to be a particulate 

steroid. Theoretically, anything smaller than an RBC would bring down the risk of an 

embolic infarction in case of intravascular injection.(88,89).On comparing 

corticosteroid  particulate size, it was found that methylprednisolone had the largest , 

triamcinolone had intermediate-size, and betamethasone had the smallest particles 

among the commercially available particulate steroids.(88–90) . These particles and its 

aggregates can act as emboli if injected into an artery inadvertently and hence larger 

particle size preparations have increased risk of morbidity (1). It is also to be noted that 

size is directly related to half-life and hence pharmaceutical providers select a 

particulate steroid over a nonparticulate steroid solution.  

 Dexamethasone is particle and aggregate free and is the only commercially 

available nonparticulate corticosteroid. (89–91). It is also available as preservative 

added dexamethasone and preservative free Dexamethasone. It is to be noted that that 

though preservative added dexamethasone is freely available commercially, 
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preservative free dexamethasone is preferred in regional anaesthesia in view of the 

potential neurotoxicity of the former. 

Preservative free Dexamethasone         

  Preservative-free Dexamethasone is freely soluble and is void of polyethylene 

glycol or benzyl alcohol. It has very scanty particle aggregation and is classified under 

nonparticulate corticosteroid (88,91).Scores of studies have been done on 

dexamethasone and it is not shown to cause any neurologic complications and has a 

better safety profile when compared with other steroids in epidural injections. 

Preservative free dexamethasone is long acting and possesses only minimal 

mineralocorticoid activity. Soluble nonparticulate corticosteroids can be washed out of 

the target area easily and hence may not produce the desired anti-inflammatory effect 

or analgesia that is expected with an insoluble particulate steroid.(88) .Studies done 

comparing triamcinolone with dexamethasone for joint injections have not shown 

statistically significant difference in the onset, efficacy or duration between the two 

drugs(88). In 2013, dexamethasone was shown to be noninferior to the particulate 

steroids in terms of chronic pain relief and functional improvement (92) .In 2015, an 

expert panel of thirteen national specialty stakeholder societies decided that the 

nonparticulate steroid dexamethasone can be used as the  initial injection in lumbar TF 

epidural injections but if failed, subsequent injections can be followed with particulate 

steroids(90). 

  Kopacz et al evaluated the effects of dexamethasone in bupivacaine microcapsule for 

intercostals blockade in healthy human volunteers and concluded that dexamethasone 
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microcapsules are well tolerated and inclusion of dexamethasone had increased the duration of 

intercostals block to at least 96 hours.  The author assumed that dense and prolonged block in 

the dexamethasone group is because of the synergistic action with local anaesthetic bupivacaine 

on local and not systemic blockade of nerve fibres(93). 

Studies involving dexamethasone   

 De Oliveira Jr et al did a meta-analysis of studies till august 15, 2013 which comprised 

of 9 randomized control studies. They found the effect of perineural dexamethasone alone with 

local anaesthetics (Ropivacaine or Bupivacaine) prolonged post-operative analgesia duration 

for over 10 hours WMD (99% CI) of 615 (528 to 701) min compared to control in inter-scalene 

block approach. They also found postoperative opioid consumption to be  less when 

bupivacaine and/or ropivacaine was used, WMD (95% CI) of −10.8 (−12.0 to9.6) mg of 

intravenous morphine equivalents and when lidocaine was used, 1.3 (−6.8 to 9.4) mg of 

intravenous morphine equivalents, 𝑃 < 0.001(94). 

 The use of systemic dexamethasone in post-operative analgesia is less reported though 

it is used commonly for reducing post-operative nausea and vomiting. Another meta-analysis 

done by Oliveria et al looked at 24 review articles involving 2751 patients on systemic 

dexamethasone for pain relief. This included 8 articles with low dose dexamethasone at 

0.1mg/kg, 9 articles with moderate dose dexamethasone at 0.1 to 0.2 mg/kg and 7 articles with 

high dose at more than 0.2 mg/kg. There was no significant difference with  low dose 

dexamethasone but there was significant decrease in post-operative pain as well as late pain 

relief in to moderate and high dose dexamethasone group.(95) 
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 A systemic review from Cochrane databases done by Steward et al revealed 

that a  single dose of dexamethasone resulted in earlier oral intake after tonsillectomy 

in children (96) and another study by Brexendal et al demonstrated that 

dexamethasone reduced the swelling after dental extractions in adult patients. 

(97)Thomas and Beevi (98) showed that dexamethasone reduced the incidence (by 

36%) along with the severity of sore throat in patients undergoing tracheal intubation. 

A RCT done on prophylactic intravenous dexamethasone in the incidence of 

postoperative sore throat at 1 hour post-extubation showed  reduction by around 30%, 

with the efficacy being around 60%. (99) 

Analgesic effect of intravenous dexamethasone  

                                Dexamethasone was found to have significant analgesic action in 

various surgeries such as has been found in dental surgeries, orthopaedic surgeries, 

ENT surgeries and ano-rectal surgeries. Samona et al used a single dose of 

dexamethasone and found that there is significant reduction in narcotic consumption 

and significant decrease in pain scores at 24 hrs.  Total knee arthroplasty (TKA) 

surgeries in which dexamethasone was used for perioperative analgesia showed no 

increase in wound related complications(100).Another study done by Jain et al 

compared different doses of dexamethasone and found that 16 mg reduced pain in the 

post-operative period on movement at 24 and 36 hours(101). It was noticed that 

intravenous dexamethasone not only helped in systemic analgesia but also in 

prolonging the peripheral nerve block. In caudal block, when dexamethasone is added 

either intravenously or caudally as an adjuvant to ropivacaine ,there was a significant 

reduction in  post-operative pain and extended post-operative analgesia(102).Yet 
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another study by Chalifoux et al found that low dose intravenous dexamethasone (4 

mg and 10 mg) significantly prolonged the effect and  duration of interscalene 

block(103). After the caudal block, the mean visual analogue scale (VAS) was found 

to be significantly lower in the Group C  in the following 24 hours however there was 

no statistically significant haemodynamic difference between the groups. Blood 

glucose levels in the intravenous dexamethasone group had increased in the first 24 

hours but was not significant. This study hence concluded  that injection 

dexamethasone as an adjunct to ropivacaine given caudally is safe in lumbosacral 

spine surgeries(104). Another study done on patients undergoing lower segment 

caesarean section concluded that dexamethasone 8 mg  given intravenously extends 

the action of post-operative pain relief as well as sensory block (105).                                  

 Perineural dexamethasone  

 Hong et al showed that epidural dexamethasone 10 mg  helped in postoperative 

pain relief and reduced the fentanyl usage significantly in patients undergoing 

gastrostomy with no comparable side effects(106).In dental nerve block, 

Dexamethasone was shown to extend the action of lignocaine 2% ,for third molar 

surgeries (TMS) with maximum duration of dental nerve block in study group being 

248.88 min as compared to 175.44 min in the control group (107). Zhao et al found 

that dexamethasone given perineurally when combined with epinephrine prolonged 

the post-operative analgesic period in comparison to only intravenous route. However 

in the absence of epinephrine, both modalities showed only same effect as 

adjuvants(108). Razavizadeh et al showed that  dexamethasone  given as adjuvant to 

bupivacaine in  those undergoing  inguinal herniorrhaphy significantly extended the 
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duration of  analgesia in the postoperative period(109). Ribeiro et al affirmed a 

significant prolongation in duration of analgesia when o.1mg/kg dexamethasone was 

given when compared to  0.125% bupivacaine along with placebo in paediatric upper 

limb surgeries with the period of analgesia in the study group being 27.1±13.4 hours  

as compared to t 13.9±11.3 hours in the control group (p<0.05)(110). 

  Similar finding was demonstrated by Akram et al in hand and forearm 

surgeries with the dexamethasone group having better pain relief  with statistical 

significance when compared to ketorolac along with local lignocaine(111).  In total 

abdominal hysterectomy, Dexamethasone when added to ropivacaine in transverse 

abdominis plain block had prolonged analgesia with lesser VAS scores and a pain free 

period of(13.2 ± 7.6 vs. 7.1 ± 4.6 h, P < 0.001)   and lesser rescue analgesic 

(tramadol)requirement(50.2 ± 34 vs. 94 ± 35 mg, P < 0.001)in the first 24 hours(112). 

 Intraarticular Dexamethasone 300 µg / kg with ropivacaine has significantly 

superior and prolonged pain relief with only minimal rescue analgesia requirement 

and negligible side effects. In a prospective descriptive study, LiuF et al showed that a 

single dose with 25ml of 5 mg dexamethasone along with 0.2% ropivacaine in 

bilateral TPVB on 201 post laparotomy patients with moderate and severe pain had a 

significant reduction in the pain scores. The VAS scores pre procedure being  7.9 ± 

1.6 and 8.7 ± 1.3 and post procedure being  1.1 ± 1.2 and 2.1 ± 1.6  (P < 0.001) at 60 

min  and 2.1 ± 1.7 and 3.8 ± 1.9 at  24 hours ,at rest and on cough respectively ((P < 

0.001) (113) .  Dexamethasone combined with ropivacaine in ankle block improved 

pre- emptive ankle block and reduced postoperative pain intensity and analgesic 
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rescue medication (114) but low dose dexamethasone of about 2 mg  had an 

inconsistent effect and clinical relevance on block action and duration (115). 

  A meta-analysis by Chong MA et al suggested that perineural dexamethasone 

significantly increased the period and intensity by 3.77 hours (95% confidence 

interval [CI], 1.87-5.68 hours; P < 0.001) as compared to intravenous dexamethasone. 

It brought about the discussion as to whether perineural dexamethasone can be 

routinely given instead of  its IV counterpart or whether it should be still reserved for 

designated patients requiring prolonged analgesia.The same study also showed that 

perineural dexamethasone extended the duration of both motor (3.47 hours [95% CI, 

1.49-5.45]; P < 0.001) and sensory (2.28 hours [95% CI, 0.38-4.17]; P = 0.019) block  

when compared to intravenous dexamethasone. Morever perineural dexamethasone 

patients required less rescue medication than IV dexamethasone patients (116). 

Dexamethasone-Role in PONV  

Dexamethasone has been used as a anti emetic drug though the mechanism of action is 

not very clear but the mechanisms postulated are GABA depletion, decreases the 

blood brain barrier permeablity to emeto toxins, central prostaglandins as well as 

serotonin inhibition .A very large study involving 1350 participants undergoing bowel 

surgeries, called the  DREAMS trial collaborators, compared 8 mg single dose 

dexamethasone to a control group and it showed that patients were completely 

symptom free for 24 hours and rescue medication  were not required till 72 hours  

(117). Vlok R  et al also did a study demonstrating the significant reduction in PONV 

as well as pain in comparison to opiod drugs (118). Sehavat et al. suggested that a 
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single dose of 8 mg dexamethasone given postoperatively can  reduce postoperative 

nausea and vomiting(119). Naryanappa AB et al.  combined dexamethasone and 

ramosetron and compared with palonosetron in PONV prophylaxis in gynaecological 

surgeries under spinal anaesthesia (120). However, possibility of surgical site 

infections needs to be taken into consideration on administration of dexamethasone. 

Kurz et al found that a single dose post-operative dexamethasone does not raise the 

risk of surgical infections (121). Another study done with dexamethasone along with 

ondansetron in severe PONV in obese patients undergoing sleeve gastrectomy did not 

show any benefit (122). 

Dexamethasone-Anti-Inflammatory Action  

 Studies on Dexamethasone’s anti-inflammatory action has been carried out in 

dental and nose, throat and ear surgeries. 0.5 mg/kg Dexamethasone is found to 

decrease the oedema and bronchial hyper reactivity in Bronchial asthma. Yang C et al. 

showed that 10 mg dexamethasone given as single dose at induction in thyroid 

surgeries decreased the incidence and the severity of post-operative sore throat  and 

odynophagia upto 24 hours (123). Kamranmanesh M et al, however showed that 

dexamethasone when given in the paediatric age group  was found to have a decrease 

in the  incidence of cough(31% vs. 34%),desaturation (4% vs 5%), laryngospasm(16% 

vs. 14%), bronchospasm (14% vs. 7%) and postoperative symptoms (8% vs. 7%), but 

was not statistically significant (124). LIM D et al. did a randomized double blind 

study  and showed that a single dose of dexamethasone versus methylprednisolone 

reduced post-operative complications equally(125). 
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Side effects   

 The safety profile of Perineural dexamethasone was examined by Oliveria et al 

which showed no significant side effects to dexamethasone. There was one report of 

post-operative hypoesthesia but the patient had a coexisting disc herniation and 

another 3 reports of post-operative tingling and numbness however it was not 

statistically significant.   

 Another similar meta-analysis done by de Oliveria et al relooked at the safety 

profile of intravenous dexamethasone. There were nil complications with low dose 

dexamethasone. Among studies on moderate doses of dexamethasone, two did not 

report on any adverse effects, 2 reported no differences in  side effects,8 studies 

specially reported no cases of postoperative wound infection, and 1 reported the same 

incidence of wound infection in the dexamethasone as in the placebo groups and 

hence showed a 0.2% incidence of postoperative infection for both the dexamethasone 

and placebo groups. These numbers finally showed an overall risk difference (95% 

CI) of 0% between the moderate dose dexamethasone group and normal saline group. 

  Other side effects include acute adrenal insufficiency on sudden withdrawal 

while prolonged use of supraphysiologic doses can cause dyselectrolytemia and fluid 

retention, myopathy, hyperglycaemia, raised blood pressures, cataract, cushingoid 

appearance, increased risk of infections, osteoporosis and even altered sensorium as 

well as other behavioural disturbances.               
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MATERIALS AND METHODOLOGY 

SETTING:  

This is a hospital-based study being performed in the Operating theatre and PACU 

(Post-operative Anaesthesia Care Unit) of the Department of Anaesthesia and the 

Paediatric surgery Unit I and II ward (Q6South) of Christian Medical College, Vellore 

which is a 2000 bedded tertiary care hospital in South India catering to 90000 in 

patients and 1.5 million out patients annually. 

INCLUSION CRITERIA:   

1. All Paediatric Surgery Unit I and II patients undergoing open pyeloplasty.  

EXCLUSION CRITERIA:   

1. Patients or parents unwilling to participate in the study. 

2. Age less than 1years of age or > 17 years of age. 

3. Patients with cutaneous infection at the site of needle puncture, 

4. Pathology in the paravertebral space, 

5. Allergy to local anaesthetic drugs, 

6. Obesity, 

7. Coagulopathy, 

8. Creatinine clearance less than 90 ml//min/1.73m2  

9. Kyphoscoliosis 

10. Diabetes mellitus 

11. Malignancy 
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12. Psychiatric disorder 

13. Immunocompromised child (HIV, already on dexamethasone, inflammatory 

disease)   

METHODOLOGY:  

This study is approved by the Institutional Review Board (IRB) and Ethics committee 

of Christian Medical College & Hospital, Vellore (IRB min number 11247 dated 

28/03/18). This study is also approved by the Clinical Registry of India 

(CTRI/2018/06/014429). This study was funded by fluid research Grant of Christian 

Medical College Vellore. In this study, we recruited 55 consecutive patients who 

fulfilled inclusion criteria between August 2018 and September 2019. An informed 

consent was obtained from the parents who were willing to participate in the study. 

All patients were educated regarding the 10-point visual analogue scale (VAS) score 

and the FLACC score. A score of 0 indicated no pain and a score of 10 indicated 

‘worst imaginable pain’. 

 Pulse oximetry, three lead electrocardiogram and non-invasive blood pressure 

monitoring was done from the time of preoxygenation and induction. For all children 

a peripheral intravenous access was secured after inducing with Sevoflurane. 

Induction and intubation were accomplished with sevoflurane gas induction, Fentanyl 

up to 5 mcg/kg, Atracurium (0.5 mg. kg-l) and anesthesia was maintained with 

isoflurane 0.8 to 0.9 minimum alveolar concentration (MAC) with oxygen and air 

mixture. After inducing, end tidal carbon dioxide, oral temperature, urine output was 
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monitored. All children received paracetamol 15 mg/kg intravenously and morphine 

up to 0.1mg/kg intravenously at the discretions of the attending anesthesiologist. 

After induction, Paravertebral block was administered under aseptic precautions and 

before surgery incision by senior anesthetist. All paravertebral block was given with 

patent in lateral decubitus position and the operated side facing upwards. After 

preparation of the skin with 2% chlorhexidine gluconate solution followed by draping, 

the draped high-frequency linear probe was placed in the paravertebral space in the 

longitudinal and paramedian position and at the thoracic T8-T9 level, and transverse 

process, intercostal ligaments, the seashore sign, the pleura and the pleural space were 

observed. A Stimuplex A 50 mm was advanced forward from a lateral to medial 

direction using the in-plane method and was advanced towards the paravertebral 

space. While passing through tissues with the needle under the guidance of ultrasound 

for anatomic coordination, 2-3 mL 0.9% NaCl was administered and the level of the 

needle tip in the tissues was identified. After entering into the targeted area, aspiration 

was performed and then the block was performed by administering 0.5 mL /Kg of 

Ropivacaine (0.2%) with or without the blinded preservative free dexamethasone vial. 

Meanwhile, the ‘step sign’, which indicates the collapse of the pleura, was observed 

by expanding the paravertebral space with fluid under ultrasound guidance. 

 

Method of randomization: 

 In keeping with the double blinded nature of the study, block randomization 

sequence using SAS software 9.4 version was employed to calculate the 

randomization sequence. The random number was generated with 40% block of 2 
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subjects, 40% block of 4 subjects and 20% block of 6 subjects. The randomization 

sequence was enclosed in an opaque sealed envelope and sent to hospital pharmacy. 

There the study drugs were prepared and enclosed in an amber colored serially 

numbered vial. For each serially numbered vial, with the study drug there was a 

corresponding serially numbered opaque envelope which contained the group to 

which the patient was to be recruited in the study, either group A or group B. 

 Dexamethasone sodium phosphate was used for the study. It was procured by 

the pharmacy in a powdered form and it was converted into injectable solution under 

sterile precautions at the concentration of 0.1% of preservative free dexamethasone. 

Two amber colored vials were prepared by the pharmacy, vial 1 and vial 2. In which 

one of the vials contained 0.1% preservative free dexamethasone while the other vial 

contained placebo. Both the vials contained 4 ml each of solution. 

 When the attending anesthesiologist opens the concealed envelop. He /she will 

follow the route of administration each vial as written in the envelope and the drugs 

are loaded appropriately and labeled with only study number and route of 

administration in two different syringes.  As the methods of administration of the two 

drugs are different, all patients received two injections – one intra-venously and the 

other into paravertebral space alone with Ropivacaine. One of them was the study 

drug and the other was normal saline. If the patient falls into peri-neural 

dexamethasone group (Group A) they received preservative free dexamethasone 0.1 

mg/ kg maximum 4 mg alone with ropivacaine into paravertebral space and 

intravenously they were administered normal saline. If the patient falls into 

intravenous dexamethasone group (Group B) they were administered preservative free 
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dexamethasone intravenously 0.1 mg/kg maximum 4 mg along with paravertebral 

block with ropivacaine and normal saline.  Ropivacaine 0.2% 0.5 ml/kg was used for 

paravertebral block for both the group. 

Method of allocation concealment: 

Sequentially numbered, sealed, opaque envelopes were used and opened only after 

receiving the patient in the operation theatre. 

Blinding and masking: 

It was a double blinded study as the participant and outcome assessors will be blinded 

to treatment allocation. Masking shall be employed to prevent observer bias. An 

anesthesiologist, not involved in the study will open the envelope and load the drugs 

appropriately and label with only study numbers on the syringes. The treating 

anesthesiologist will administer the drugs and observe the effect. As the methods of 

administration of the two drugs are different, all patients will receive two injections – 

one intra-venously and the other into paravertebral space alone with Ropivacaine. One 

of them will be the study drug and the other will be normal saline. 

PRIMARY OUTCOME: 

1. Duration of the block will be assessed by calculating the time taken for 1st rescue 

analgesia to be administered in minutes from arrival to PACU. 

2.Efficacy of the block will be assessed by calculating total analgesics requirement in 

both arms in morphine equivalents for 48 hours or till discharge from ward. 
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SECONDARY OUTCOME: 

1. Adverse events 

1. Inadvertent Dural puncture (cerebrospinal fluid aspirate) 

2. Inadvertent vascular puncture (blood aspirate) 

3. Abandoned block (unable to place) 

4. Respiratory: pneumothorax, respiratory depression, apnea other 

5. Cardiovascular: arrhythmia, hypotension, cardiac arrest, other 

6. Neurological: seizure, paresthesia, dysesthesia, paralysis, post-Dural 

headache, altered mental status 

7. Bruising / hematoma muscle soreness, 

8. Infection: insertion site, deep tissue, wound, urinary tract, and 

pneumonia others 

9. hyperglycemic events, 

10. Icu admission 

11. Others 

2. Incidence and severity scores of pains. 

In the recovery ward pain score and rescue analgesia is needed will be noted, at time 

of arrival and every one hourly till discharge to the surgical ward. 

In the surgical ward pain score and rescue analgesia is needed will be noted, at the 

time of arrival and at least every 6th hourly for first 24 hours and at least every 6th 

hourly till discharge or till 48 hours. 
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Target sample size and rationale: 
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Mean difference of 3.66 hour between peri-neural and intravenous  dexamethasone as 

an additive to local aesthetic was noted in a  meta-analysis(126). 
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DETAILED ALGORITHM OF THE STUDY:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessed for eligibility 

Children between 1 and 14 years posted for open pyeloplasty consented/ 

assented for study 

 Exclusion Criteria 

1. Patients with cutaneous infection at the site of 

needle puncture, 
2. Pathology in the paravertebral space, 

3. Allergy to local anesthetic drugs, 

4. Obesity, 
5. Coagulopathy, 

6. Creatinine clearance less than 90 

ml/min/1.73m2 

7. Kyphoscoliosis 
8. Uncontrolled Diabetes mellitus 

9. Malignancy  

10. Psychiatric disorder 
11. Immunocompromised child (HIV, already on 

dexamethasone,  inflammatory disease)  

 

 

 

Group A  

n=30 

 

Group A n=30 

0.2% Ropivacaine 0.5ml/kg + preservative free 

Dexamethasone 0.1mg/kg (maximum 4mg) (maximum 

20ml)  

+ intra-venous normal saline 

 

 

Group B n=25 

0.2% Ropivacaine 0.5ml/kg + normal saline 

(maximum 20ml) 

+ intra venous preservative free Dexamethasone 

0.1mg/kg (maximum 4mg) 

 

Group B  

n=25 

 

Allocation 

Analysis 

Allocation concealment n=55 

Sequentially numbered, sealed, opaque envelopes 

opened after receiving the patient into theater 

 

Randomization n=55 

computer generated randomization 
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STATISTICAL ANALYSIS 

For statistical analysis SPSS software version number 21.0 was used for this study. 

Descriptive statistical analysis was carried out in the present study. Results on 

continuous measurements was analyzed using mean, Standard Deviation, median and 

inter- quartile range. Results on categorical measurements was presented in frequency 

and percentage. Chi‑square/Fisher exact test was used to find the significance of study 

parameters on a categorical scale between two groups. Paired samples t‑test was used 

to find the significance of study parameters on the continuous scale within the group 

(intra‑group analysis) on metric parameters. Student’s t‑test (two‑tailed, independent 

samples) was be used to find the significance of study parameters on continuous scale 

between two groups (inter‑group analysis) on metric parameters. Time to first rescue 

analgesic administration was analyzed by Kaplan–Meier survival analysis and 

log‑rank test. Any difference or change showing probability (P) less than 0.05 was 

considered statistically significant at confidence interval 95%. 
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RESULTS 

A total of 55 patients were recruited for this study in the time period between August 

2018 to October 2019. Patients were randomly allocated in group A (30) and group B 

(25) In group A, patients received 0.2% ropivacaine at dose of 0.5 ml/kg into the 

paravertebral space along with preservative free dexamethasone at a dose of 0.1 

mg/kg. In group B, patients received 0.2% ropivacaine at dose of 0.5 ml/kg into the 

paravertebral space and preservative free dexamethasone intravenously at dose of 0.1 

mg/kg. 

All 55 patients were included in the analysis. As this was a randomized double 

blinded control study, unblinding was done by the pharmacist for the purpose of 

interim analysis. The primary objective analysed was the duration of the time taken 

for the first rescue analgesia postoperatively in ward measured in minutes and the total 

peri-operative morphine equivalence measured as mg/kg.       
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Demographic Data 

The baseline data comparing age, gender, weight, Height, ASA status, comorbidities, 

communication status, duration of surgery and side of pelvi-ureteric junction 

obstruction is given in Table 1. 

Table 1 demographic data 

Number of 

patients 

A (n=30) B (n=25) TOTAL (n=55) 

Male 23 19 42 

Female 7 6 13 

Age (IQR) 4 (2-6.5) 5 (3-6)  

Weight (SD) 18.87 (10.1) 18.64 (9.7)  

Height (SD) 107.2 (22.8) 110.1 (21.1)  

ASA 1/2 28 / 2 23 / 2 51 / 4 

co-morbidities (nil 

/ DM / HT / RA) 

29 / 0 / 0 / 1 22 / 1 / 2 / 0 51 / 1 / 2 / 1 

Duration of 

surgery min (SD) 

118 (35) 122 (36) 120 (35) 

Side (left/right) 23 / 7 19 / 6 42 / 13 

Communication 

(pre-verbal / 

verbal) 

8 / 22 5 / 20 13 / 42 

    

 

Gender 

Of the total 55 patients, 54.5% are in group A and 45.4% were in group B. 

76.3%(n=42) of the total group were male and 23.3%(n=13) were female. Of these, 

54.7% (n=23) of the males are in group A and 45.2% (n=19) are in group B. Among 

the females in the study, 53.8% (n=7) are in group A and 46.1% (n=6) are in group B. 
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Age 

In group A the median age is 4 with interquartile range of 2 and 6.5. In group B 5 is 

the median age with 3 and 6 as interquartile range. As both the groups had similar age 

group, they can be assumed to be comparable. 

Weight and Height 

The mean weight in Group A is 18.87 kg with SD of 10.3 while in group B it is 18.64 

Kg with SD of 9.7. The mean height is 107.2 cm with 22.8 as standard deviation in 

group A, and in group B it is 110.1 cm with 21.1 standard deviation. Hence both the 

weight and height were similar between the two groups. 

ASA and comorbidities 

In Group A 29 patients are ASA one with one patient having reactive air way disease. 

In Group B one patient is diabetic, two are hypertensive, and the rest 22 are ASA one. 

Duration of surgery 

In both the groups the duration of surgery is comparable to each other. The total mean 

duration of surgery in the whole group is 120 minutes (SD 36). In group A the mean 

duration of surgery is 118 minutes (SD 35) and in group B it is 122 minutes (SD 36) 

Side of pelvic-ureteric junction obstruction 

Predominantly children had left sided pelvic-ureteric junction obstruction.23(76%) 

patients in group A and 19 patients (80%) in group B had left sided pelvic-ureteric 
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junction obstruction. Right sided pelvic-ureteric junction obstruction was comparable 

in two group namely 7 in group A and 6 in group B.  

Communication 

Children who are able to communicate verbally was comparable in both groups, 

22(73%) and 20(80%) in group A and group B respectively. There are 8 children who 

is preverbal in group A and 5 in group B. 

 

PRIMARY OBJECTIVE  

The primary objective of this study was to evaluate and compare the efficacy and 

duration of intravenous verses perineural preservative-free dexamethasone when 

added to paravertebral block with ropivacaine in post-operative analgesia in children. 

This was assessed by estimating the duration of the block which in turn was assessed 

by calculating the time taken for 1st morphine to be administered from arrival to 

PACU. In group A the mean duration of 1st rescue analgesic administered, from when 

the patient arrived in PACU is 289 minutes with standard deviation 366 minutes with 

a p value <0.2 

In group B the mean duration of 1st rescue analgesic administered, from when the 

patient arrived in PACU is 422 minutes with standard deviation 430 minutes with a p 

value <0.2.Here also group B , that is the group which received preservative free 

dexamethasone intravenously had a longer duration of pain free period as compared to 

perineural dexamethasone though it was not statistically significant.(p<0.2) 
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Figure number 15 Kaplan–Meier curves 

 

The interval from the patient arrived in PACU to the 1st rescue analgesia received is 

analysed by Kaplan–Meier survival analysis with log rank test. the x axis represents 

the time of 1st rescue analgesia from, when the patient arrived in PACU. Y axis 

represenst the proportion of patients who did not require rescue analgesia. Kaplan–

Meier curves for the first analgesic request with patients not receiving any analgesics 

at 48 hours in ward is censored to the right, are presented in Figure 15. The median 

time for group B was 645 with 95 % confidence interval between 150.3 and 1139.6 

and the median time for group A was 480.0 with 95 % confidence interval between 
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244.8 and 715.2. There was no significant difference in the time required for 1st rescue 

analgesia from, when the patient arrived in PACU between the two curves (group A 

and Group B). 

 Efficacy of the block is assessed by calculating total analgesics requirements in 

morphine equivalence in both arms in mg/kg during intra operative period, PACU 

time period, duration in ward and total peri-operative period (includes intra operative 

time + PACU + ward duration) 

Intra operative period 

The total analgesic requirement in morphine equivalence during intraoperative time is 

comparable between 2 groups. The morphine equivalence is 0.34 mg/kg (SD +/-0.1) 

and 0.36 mg/kg (SD +/-0.1) respectively for group A and Group B. 

PACU 

The total analgesic requirement in morphine equivalence during PACU time is 

comparable between 2 groups. The morphine equivalence is 0.004 mg/kg (SD +/-

0.02) and 0.02 mg/kg (SD +/-0.04) respectively for group A and Group B 

respectively. However, the difference was not statistically significant as p value is 

0.08.  

Ward 

The total analgesic requirement in morphine equivalence in ward is comparable 

between 2 groups. The morphine equivalence is 0.09 mg/kg (SD +/-0.1) and 0.1 
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mg/kg (SD +/-0.1) respectively for group A and Group B respectively. However, the 

difference was not statistically significant as p value is 0.3.  

Peri-operative period (intra operative period + PACU + ward duration) 

The total analgesic requirement in morphine equivalence in ward is comparable 

between 2 groups. The morphine equivalence is 0.43 mg/kg (SD +/-0.1) and 0.49 

mg/kg (SD +/-0.1) respectively for group A and Group B respectively. However, the 

difference was not statistically significant as p value is 0.1. 

 

Table 2: Total peri-operative opioid requirement (as Morphine equivalent) 

  Group A Group B  

 

Total 

analgesics 

requirements 

in morphine 

equivalence 

(mg/kg) 

Intra 

operative 

duration (SD) 

0.34 (0.1) 0.36 (0.1) P <0.4 

PACU time 

(SD) 

0.004 (0.02) 0.02 (0.04) P <0.08 

Duration in 

ward (SD) 

0.09 (0.1) 0.1 (0.1) P <0.3 

Peri-operative 

time period 

(Intra 

operative + 

PACU + 

ward) (SD) 

0.43 (0.1) 0.49 (0.1) P <0.1 
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SECONDARY OBJECTIVES 

In secondary objective we analyzed for both group A and group B, for frequency of 

children requiring rescue medication in PACU and ward, the average pain score in 

PACU and ward (both at rest and movement) for 24 and 48 hours and frequency of 

children having nausea vomiting at 24 and 48 hours in the ward.  

Table 3: Post-Operative rescue medication  

 Group A (n=30) Group B (n=25) Total (n=55) 

Rescue medication 

in PACU (no / yes) 

28 / 2 20 / 5 48 / 7 

Rescue medication 

in ward (no / yes) 

13 / 17 7 / 18 20 / 35 

 

Rescue medication in PACU 

Totally 7 patients had received rescue analgesia in PACU in which 2 is in group A and 

5 is in group B. The rest of 48 patients (28 in group A and 20 in group B) did not 

receive any rescue analgesia in PACU. 

Rescue medication in ward 

In the ward totally 35 patients received rescue analgesia, in which 17 patients are in 

group A and 18 in group B. The rest of 20 patients (13 in group A and 7 in group B) 

did not receive any rescue analgesia in ward. 
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Pain score 

Table 4: Pain score 

Average pain score in Group A Group B P value 

PACU (SD) 0.78 (0.82) 1.4 (1.5) <0.04 

At rest for 24 hrs in ward (SD) 1.4 (0.8) 1.5 (0.8) <0.4 

At movement for 24 hrs in 

ward (SD) 

2.5(0.9) 2.7 (1) <0.4 

At rest for 48 hrs in ward (SD) 0.5 (0.6) 0.8 (0.7) <0.1 

 

At movement for 48 hrs in 

ward (SD) 

1.4 (0.7) 1.7 (1) <0.2 

 

Mean Pain Score in PACU 

The average pain score in children who were received in PACU is found to be 

0.78(SD 0.82) in group A while in group B the pain score is 1.4(SD 1.5). The pain 

score showed a difference between the groups with statistical significance (p =0.04). 

However, it was not clinically significant. 

Mean Pain score at rest and movement at 24 hours 

The average pain score at rest at 24 hours in the ward is 1.4 (SD 0.8) in group A while 

in group B, the average pain score is 1.5(SD 0.8) at rest. It did not show statistical 

significance, p value being 0.4 
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The average pain score on movement at 24 hours in the ward in group A is 2.5(SD 

0.9) while in group B ,the average pain score on movement at 24 hours is 2.7( SD 1) 

.It did not show statistical significance, p value being 0.4 

Mean Pain score at 48 hours 

The mean pain score at rest, at 48 hours in the ward in group A is 0.5(SD 0.6) in group 

A while in group B the mean pain score at 48 hours at rest is 0.8(SD 0.7). There was 

no statistical significance with a p value of 0.1 

The mean pain score at 48 hours on movement in group A is 1.4(SD 0.7) while in 

group B it is 1.7(SD 1.0). There was no statistical significance with a p value of 0.1 

Post-operative Nausea and vomiting 

Figure number 17 (a) post -operative nausea vomiting at 24 hours. 
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Figure number 17(b) post-operative nausea vomiting at 48 hours  

 

 

The total incidence of PONV at 24 hours is 16% of which 26% (8) in group A. In 

group B which received preservative free dexamethasone intravenously, it is 4% (1). 

This showed a significant statistical difference in the group that received preservative 

free dexamethasone (p<0.05). At 48 hours, the incidence of PONV is 1.8 % with 3.3 

% in group A and 0% in group B. 
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DISCUSSION 

This was a randomized controlled double blinded study and hence the baseline 

characteristics of the two groups were analysed and they were comparable. It was 

found that age, sex, comorbidities, ASA grade, weight and height were well matched 

between the groups. Our study had 76% males and 23% females which were 

comparable to a study done by Lonnqvist et al which also showed a male 

preponderance of  65 %  males and 35 % females(127). The average age of the 

children in both the groups were 4 and 5 which were again comparable to the same 

study in which the average age was 3 years(127).The average weight was 18.87 kg 

and 18.64 Kg respectively in the two groups  which was similar to the study done by 

Lonnqvist et al  which  showed an average weight of 15 Kg . The side of the PUJ 

obstruction was 76%  in group A and 80 % in group B  which was very comparable to 

the trial done by Jigy et al(128). 

 The primary objective of this study was to compare the efficacy of perineural 

dexamethasone versus intravenous dexamethasone in children undergoing 

pyeloplasty. A third control group was not taken as scores of randomized controlled 

trials have already shown that using dexamethasone as adjuvant to long acting local 

anaesthetics like bupivacaine or ropivacaine prolongs its action and demonstrates a 

opioid sparing effect. The primary result in our study showed that mean duration of 

first rescue analgesia administered from when the patient arrived in PACU is 289 

minutes (SD 366) for the group that received preservative free dexamethasone 

perineurally. In patients who received intravenous preservative free dexamethasone, 

the mean duration of first rescue analgesia administered after arrival in PACU was 
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422 minutes (SD 430). Hence this showed that the group that received preservative 

free dexamethasone intravenously had a longer analgesia free period but without 

statistical significance (p =0.2). Our result can be compared to a study done by 

Rosenfeld et al which compared perineural dexamethasone with intravenous 

dexamethasone in interscalene brachial plexus block and showed similar results with 

perineural dexamethasone having  504 min and intravenous dexamethasone having 

552 min to time of first rescue analgesic with no statistical significance(129).  

Similarly the studies done by Desmet et al  and Zhao et al showed no statistically 

significant difference between perineural dexamethasone and intravenous 

dexamethasone in interscalene block (130). Even though the Cochrane meta-analysis 

by Pehora et al favoured perineural dexamethasone, our study did not demonstrate the 

same. However our patient population was in children , and similar studies have not 

been published yet on this population which makes this result very relevant(131). 

   The second primary objective analysed was the efficacy of the block as 

measured in terms of total morphine equivalents required in the perioperative time 

period (intra operative + PACU + Ward). Our study showed comparable morphine 

equivalent requirements between the groups at 0.4.mg/kg in the peri operative period 

and 0.3 mg/kg intraoperatively for both groups. In PACU the morphine equivalents 

for the perineural dexamethasone group was 0.004 mg/kg as compared to 0.02 mg//kg 

in intravenous dexamethasone group. In the ward the morphine equivalents amounted 

to 0.09 mg/kg in the perineural group and 0.1 mg/kg in the IV dexamethasone group. 

Our study was concordant with the results published by Zhao et al which 

demonstrated that there was no difference in the total morphine requirement between 
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perineural and intravenous dexamethasone group (108). This varies from the 

metanalysis on 45 studies done by Waldron et al which showed that there was a 

reduction in the total morphine equivalents with statistical significance when a single 

dose of intravenous dexamethasone was given post open abdominal, laparoscopic or 

ear surgeries(132). Though these results are not exactly comparable as we don’t have 

much literature published in children, our study does not seem to show any significant 

difference between the morphine requirements of the two groups.  

 The average pain score noted in our study was 0.78(SD 0.8) and 1.4(SD 1.5) in 

the PACU , at 24 hours being 1.4(0.8) and 1.5(SD 0.8) and at 48 hours being 0.5(SD 

0.6) and 0.8(SD 0.7).In Rosenfields, study the pain score between the groups were 

comparable as in this study. A finding that was noted in Oliveria et al metanalysis on 

perineural dexamethasone in peripheral nerve blocks was that it dint seem to have an 

effect on the late pain scores(>24 hours)(133).This in concordance with our study in 

which there was a better pain score in the perineural dexamethasone group in the 

PACU but later in the ward there was no difference between the groups. Another 

interesting finding to be noted is that out of the 7 patients who received rescue 

analgesic 5 were in group B which received intravenous dexamethasone. Similarly, in 

the ward at 24 hours, out of 20 patients who dint receive any analgesia, 13 were in the 

perineural dexamethasone group and only 7 in the intravenous dexamethasone group. 

However, in view of the smaller numbers a statistical significance could not be 

demonstrated. 

 The incidence of postoperative nausea and vomiting at 24 hours was 18% with 

26 % being in group A and 4% in group B and at 48 hours it was 1.8% with 3.3% in 
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group A and 0% in group B. In A meta-analysis done by Zhao et al , Six studies 

looked at the incidence of postoperative nausea and vomiting and the pooled analysis 

results showed that that there was no difference between the perineural and 

intravenous dexamethasone groups (risk ratio 0.87, 95% CI 0.35–2.11; P=0.75)(134). 

However, our study demonstrated significant reduction in the PONV after intravenous 

dexamethasone with p<0.05. 
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CONCLUSION 

 

 Addition of perineural dexamethasone to 0.2 % ropivacaine in children 

undergoing pyeloplasty did not demonstrate an additional benefit in decreasing 

the analgesic requirements at 24 hours or 48 hours when compared to 

intravenous dexamethasone. 

 

 The time taken for rescue analgesic administration was similar in both the 

perineural and intravenous dexamethasone group with the results slightly 

favouring intravenous group but it was not statistically significant. 

 

 

 The perineural dexamethasone group showed lesser analgesic requirement in 

the PACU, however statistical significance could not be demonstrated. 

 

 Pain scores between the perineural and the intravenous dexamethasone group 

were similar at 24 and 48 hours and hence perineural dexamethasone did not 

show any added benefit over intravenous dexamethasone in this study 

 

 

 Post-operative nausea and vomiting was significantly lesser in the group 

receiving intravenous dexamethasone and there was no major side effects or 

complications as a result of the intervention in our study 
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STRENGTHS OF THE STUDY 

 

 This was the first randomised controlled double blinded study comparing 

perineural dexamethasone with intravenous study in pyeloplasty done in India 

which makes the results relevant in this population. 

 

 Very few randomised controlled similar trials have been attempted on the 

paediatric age group which again makes this study and its findings very valid. 

 

 

 The novel proposition of prolonging the effect of this noteworthy technique 

anaesthesia by addition of preservative free glucocorticoid has been used for 

the first time in this study. Preservative free dexamethasone is said to decrease 

the neurotoxicity and side effects associated with perineural dexamethasone 

which is an added advantage of this study. 

 

 Both the perineural and the intravenous dexamethasone groups baseline 

characteristics were very well matched and this increases the validity and 

decreases the risk of bias. 
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LIMITATION OF THE STUDY 

 

 This was a randomised double blinded study with a sample size of 140, and 70 

in each arm but in view of time constraint, the interim analysis was however 

done with a fairly smaller number of 55 and hence the results might not 

actually represent the study population. 

 

 The study group being children, the analgesic quality of dexamethasone could 

not be well assessed in view of the subjective nature of the primary outcomes. 

 

 

 In view of the age group involved in the study, pain assessment was difficult 

and variable especially in the PACU period and not as objective as in an adult. 

 

 There were more (5 versus 2) patients in group B who received rescue 

analgesic in the PACU and hence subsequently their pain scores would have 

been lower at 24 hours. A subset analysis without them may have yielded a 

better picture. 
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3. INFORMATION SHEET 

Role of dexamethasone in regional pain relief in children undergoing kidney surgery. 

INFORMATION SHEET 

WHAT IS THIS RESEARCH ABOUT? 

Children with block in their kidneys or ureters may need to undergo an operation called pyeloplasty. This 

operation is associated with significant pain and discomfort after the operation and will require many pain 

reducing injections. To ensure that the child is comfortable during the operation we administer general 

anaesthesia along with injection in the back (called paravertebral block) to provide pain relief. This 

technique provides pain relief during the operation and for few hours after. We are planning to conduct a 

study from department of Anesthesiology in Christian Medical College, Vellore to see if we can prolong 

the duration of pain relief after pyeloplasty with paravertebral block. 

 In paravertebral block we administer medicine into paravertebral space, a space near your child’s back 

bone where the nerve exits. The single injection is given on the same side as the surgery will be taking 

place. The block is given after the general anesthesia is administered. It is usually done with the help of 

ultra sound machine by specially trained anesthesia team.  

  As standard of care, in paravertebral block we administer medicine called Ropivacaine (local 

anesthetic) into paravertebral space, which will decrease the pain at the operation site for about 4 to 6 

hours. In this study we intend to see whether adding the medication Dexamethasone to local anesthetic will 

increase the duration of pain relief. The Dexamethasone will be administered intravenously or into the 

paravertebral space. 

. How does paravertebral block work?  

It can help reduce pain in the area of your child’s surgery. 

Benefits 

 The block is given to reduce the dose of strong pain killers required for the procedure and the 

early post-operative period. Strong pain killers have a tendency to make you drowsy and possibly 

sick after the surgery. 

 Can reduce the risk of developing chronic pain in the scar tissue due to surgery.  

 If the block works well you can expect 6 -12 hours pain reduction and in the best circumstances 

you are pain free during this period in time 

Risks/Complications  

The paravertebral block carries its own risks:  

 Failure – this basically means that you will end up having a standard general anesthetic with an 

amount of strong pain killer.  

 Toxicity from the local anesthetic is a possibility when a higher dose of local anesthetic is injected 

into blood vessel. So the concentration and the volume of local anesthetic used will be carefully 



115 
 

calculated based your child’s weight and the local anesthetic will be injected slowly in increments 

to make sure it not into the vessel. 

  There is a theoretical risk (1:1000) of collapse of your lung on the side of the block. This is 

treatable and will not prevent your surgery but might necessitate a chest x-ray and possibly a small 

chest drain to get rid of the air. To reduce this risk we using ultra sound guidance for needle 

placement by specially trained anesthetist. 

 A small risk of the local anesthetic spreading to the epidural/spinal space and decreasing sensation 

in the lower half of your body for 2-4 hours exists. To reduce this risk we are using lesser volume 

of medication into paravertebral space. This will not prevent your surgery from going ahead and 

does not leave any lasting problems. To reduce this risk we are using lesser volume of medication 

into paravertebral space.  

Does dexamethasone have side effects? 

Dexamethasone is a commonly used medicine in clinical practice. We use it in anesthesia for preventing 

swelling of the vocal cords after intubation, to decrease post-operative nausea and vomiting. It is a 

relatively safe medicine. In this study we are planning to use dexamethasone only one time and with lesser 

concentration. Several studies done on dexamethasone with lesser dose have not reported any significant 

side effects thus far. Some side effects which can occur at high doses are increase in blood sugars, blood 

pressure, delayed wound healing and secondary infection. 

If you take part, what will you have to do? 

If you agree to participate in this study, your child will first receive general anaesthesia. Then under 

anaesthesia he or she will have an injection into the back (paravertebral block) and an injection into vein 

(intravenous injection). The paravertebral block will be with local anaesthetic (Ropivacaine) and 

preservative-free dexamethasone or normal saline. And intravenous injection will be with preservative-free 

dexamethasone or normal saline. In this study half of children will receive preservative-free 

dexamethasone along with local anaesthetic for the paravertebral block and normal saline  intravenously, 

the second group will receive intravenous preservative-free dexamethasone, and paravertebral block with 

local anaesthetic and normal saline. Neither you nor your doctor will have any choice in whether you will 

get the dexamethasone into the vein or through the injection in your back, as this will be decided by a 

computer program. This is like tossing a coin and you have an equal chance of getting either injection. 

Also, neither you nor your doctor will know whether dexamethasone was given through which route till 

the study is over.  

All standard operative procedures in general anesthesia, paravertebral block and surgical procedure will be 

followed during this study. You will be asked or observed about the severity of your pain at regular 

intervals by a nurse in the first 2 days after the operation and this will also be recorded. No additional 

procedures or blood tests will be conducted routinely for this study.  

If at any time you experience any problems, you will be expected to report this to the doctor or nurse in the 

ward. You can ask for any additional pain medication if your child does not don’t have relief.  

Can you withdraw from this study after it starts? 

Your participation in this study is entirely voluntary and you are also free to decide to withdraw permission 

to participate in this study. If you do so, this will not affect your usual treatment at this hospital in any way.  
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How long will a subject have to be part of this study? 

If you enroll in this study you will be a part of this study till 48 hours or till discharge after the operation. 

After this the study period gets over but you will continue to get your regular care by the treating doctors. 

What will happen if you develop any study related injury? 

We do not expect any injury to happen to you but if you do develop any side effects or problems due to the 

study, these will be treated at no cost to you. We are unable to provide any monetary compensation, 

however. 

Will you have to pay for the study medicine?  

Dexamethasone will be given free. Any other treatment that you usually take will continue but the usual 

arrangements that you have with the hospital will decide how much you pay for this.  

What happens after the study is over? 

You may or may not benefit from the study drug that you are given but regardless of the group you belong 

to, you are receiving the standard of care provided for all patients undergoing this operation in this 

institution. Once the study is over, we will be analyzing the results and if dexamethasone shows benefit in 

either route of administration, it would help other patients in the future to benefit from the same and get a 

longer pain free period after a similar operation. 

Will your personal details be kept confidential? 

The results of this study will be published in a medical journal but you will not be identified by name in 

any publication or presentation of results. However, your medical notes may be reviewed by people 

associated with the study, without your additional permission, should you decide to participate in this 

study.  

 

For any additional queries feel free to contact  

Dr David Vincent 

PG Registrar 

Department of Anesthesia 

Christian Medical College, Vellore 

Phone no:9659473061, 

office:04162282105  

email: hellodavidvincent@gmail.com 
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4 CONSENT 

INFORMED CONSENT TO TAKE PART IN A CLINICAL TRIAL 

STUDY TITLE: Comparison of intravenous and peri-neural dexamethasone in Ultra-sound guided Thoracic 

Paravertebral Block in Pediatric Patient Undergoing Open Pyeloplasty: A Prospective Double-Blinded 

Randomized Clinical Study. 

STUDY NO: 

PARTICIPANTS NAME:    AGE/DATE OF BIRTH: 

I, ________________________________ son/daughter /mother/father/guardian 

of_____________________________declare that  

 I Have read the information sheet provided to me regarding this study and have clarified any 

doubts regarding that I had. 

 I also understand that my participation in this study is entirely voluntary and that I am free to 

withdraw permission to continue to participate any time without affecting my usual treatment or 

my legal rights. 

 I also understand that neither I or my doctors, will know whether dexamethasone was 

administered into paravertebral space or intravenously along with the standard medicine for 

paravertebral block. 

 I understand that I will receive free treatment in case of any study related injury or adverse event 

but I will not receive any other financial compensation. 

 I understand that the study staff and the institutional ethics committee will not need my 

permission to look at my health records even if I withdraw from this trial. I agree to this access. 

 I understand that my identity will not be revealed in any information to third party or published. 

 I agree to pay for any investigation routinely warranted for my treatment. 

 I voluntarily agree to take part in this study. 

Name:                                                                   Signature:                                                                                                                                           

                                                                               Date: 

Name of witness: 

Relation to participant:                                          Signature: 

                                                                                Date: 

Name of doctor:                                                     Signature: 

                                                                                Date: 
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5 ASSENT 

Study title: Role of dexamethasone in regional pain relief in children undergoing kidney surgery. 

What is a research study?  

Research studies help us learn new things. We can test new ideas. First, we ask a question. Then we try to 

find the answer. This paper talks about our research and the choice that you have to take part in it. We 

want you to ask us any questions that you have. You can ask questions at any time. 

Important things to know…  

• You get to decide if you want to take part.  

• You can say ‘No’ or you can say ‘Yes’.  

• No one will be upset if you say ‘No’.  

• If you say ‘Yes’, you can always say ‘No’ later.  

• You can say ‘No’ at anytime.  

• We would still take good care of you no matter what you decide.  

Why are we doing this research?  

Many children like you have this kidney problem and are needing operation. It is very important to have a 

pain free period during and after the operation. Before the operation we will put you to sleep so that you 

won’t be able to feel any pain. Then we will be using safe technique called paravertebral block to reduce 

your pain during and after the operation. In this technique we administer  local anesthetic medicine into 

a space near your back bone to reduce the pain during and after operation. This technique will be used in 

all children participating in this study. In this study we are also using another safe medicine named 

Dexamethasone to possibly increasing your pain relief during and after the operation.  Half of you will get 

this medicine (Dexamethasone) through an injection in the back after you go to sleep, the rest will get 

through an injection into your vein. You will not have any pain as you will already be sleeping. After the 

operation we will ask you whether you have pain or not at frequent intervals. You can ask for medicine 

for pain at any time. 

What would happen if I join this research?  

If you wish to join in this research you will be asked to sign in this form. You will be giving us valuable 

information to give better pain relief to many other children like you in the future. 

Could bad things happen if I join this research? 

Nothing bad is expected out of this study. Previously studies have been done using this same medicine, 

and there have been no serious side effects. You can refuse to give consent for the research at any time 

and we will stop.  
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Could the research help me?  

 It will help you in reducing the pain relief during and after surgery but there is no surety in increasing the 

pain relief time. But this study will help us to know that, giving this medicine will give better and prolong 

pain relief for children undergo this operation in the future. 

What else should I know about this research?  

All children between 2 and 16 years will be included in the study. It is your choice to join the research 

study and you can refuse consent at any time.  

You can ask questions any time:  

Dr.David vincent 

Department of Anesthesia 

Christian Medical College,  

Vellore- 632004.  

Phone number: 9659473061 

Ask us any questions you have. Take the time you need to make your choice.  

Is there anything else?  

If you want to be in the research, please write your name below. We will write our name too. This is to 

show we have talked about the research before getting your consent and that you are willing to take 

part.  

Name of Participant _______________________________________________  

(To be written by child/adolescent)  

Signature/Thumb Print Impression  

Name of the Parent/Guardian___________________________________________  

Signature/Thumb Print Impression  

Name of Researcher 

Dr. David vincent___________________________________________________  

Signature of Researcher  

Date Time  
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6 PROFORMA 

RESEARCH PROFORMA 

Title of Research project: Comparison of intravenous and perineural dexamethasone in Ultra-sound 

guided Paravertebral Block in Pediatric Patients Undergoing Open Pyeloplasty: A Prospective Double-

Blinded Randomized Clinical Study. 

Hospital Number: _ _ _ _ _ _ _           Age (years) :____yrs/ mn Gender: Male /  Female       Weight 

(kg): ____ Height (cm): ______      ASA:   I / II 

Preoperatively any analgesics: YES / NO        if yes details  

Diagnosis: PUJ obstruction right / left  comordities: 

PREOPERATIVE BASELINE VITAL PARAMETERS  

Pre-verbal/ Verbal VAS:_____/ FLACC:____    HR__/min       bp  __/ __ map___ 

RR __  /min   SpO2___%   febrile ____ / afebrile           Date of surgery: __  /  __  /  18 / 19 

INTRA OPERATIVE 

Envelop serial Number: ______ 

Paravertebral space (perinural) Vial___ 

Intravenous Vial___ 

 

 time Heart 

rate 

Systolic 

BP 

Diastolic 

BP 

Mean arterial 

BP 

 

After induction       

during Block 

administration 

      

At Surgical incision       

At the time of  

muscle retraction 

      

Skin closure       

Others eg Drain 

insertion 

      

INTRA OPERATIVE DRUGS USED (TOTAL DOSE) 

Paracetamol  ____mg Morphine  ____mg Fentanyl ___ mcg 

Ondansetron  ___mg Tramadol ____ mg  
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Please tick if there were any adverse events:  

Inadvertent dural puncture (cerebrospinal fluid aspirate)  

Inadvertent vascular puncture (blood aspirate)  

Failed block (completed but not successful)  

Abandoned block (unable to place)  

Cardiovascular: arrhythmia, hypotension, cardiac arrest, other  

Respiratory: pneumothorax, respiratory depression, apnea other  

Neurological: seizure, paresthesia, paralysis, post-dural headache  

Bruising / hematoma muscle soreness  

Infection: insertion site, deep tissue, wound, urinary tract, and pneumonia others  

Icu admission  

Others  

 

RECOVERY ROOM 

 time  date 

arrival    

discharge   

 

 1 hour 2nd hour  3rd hour 4th hour 

sedation score     

nausea / vomiting     

pain score     

 

 

 

 

 

 

Rescue 

medication in 

recovery name 

time dose                 Pain score VAS / FLACC SCORE 

Prior to administration After 15 min 

morphine      

fentanyl     
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WARD : 

 

Rescue analgesia administered 

 date time dose pain score reason  pain score after 30 

min 

morphine       

       

       

 

 paracetamol in day 1_____ day 2 ____ total___ 

morphine in day 1___ day 2____ total____  

 

Sedation score 

0 patient awake 

1 Occasionally drowsy (mild) 

2 Frequently drowsy but easily 

arousable (moderate) 

3 Difficuly to rouse (severe) 

S Normal sleep easily awakened RR> 

10/min 

 

 

 

 arrival in 

ward 

6hrs 12hrs 18hrs 24hrs 36hrs 48hrs or 

discharge from ward 

date         

time         

pain score rest       

movement   

sedation 

score 

       

nausea 

vomiting 

       


	Analysis
	Allocation

