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ABSTRACT 

Background and Aims:  

One of the primary factors leading to impaired respiratory function following abdominal 

surgery is postoperative pain. A regional technique employed to address such issue in 

laparoscopic surgery is subcostal transversus abdominis plane (TAP) block. Aim of the study 

is to compare the duration of analgesia by addition of dexamethasone and clonidine with 

ropivacaine in subcostal TAP block and to determine VAS scores in first 12 hours. 

Methods:  

Patients undergoing elective laparoscopic surgeries under general anaesthesia were randomly 

allocated into two groups of 35 each. Group D received ultrasound guided bilateral subcostal 

TAP block with 0.375% ropivacaine 20ml on each side with 1ml (4mg) of dexamethasone as 

additive at the end of surgery. Group C received 1mcg/kg clonidine made to 1 ml as additive. 

All received intravenous Paracetamol 1gm intraoperatively. The post-operative pain was 

assessed by visual analogue for 12 hr. Time of first rescue analgesia given was noted.  

Results:  

The time for first rescue analgesia for Group C is longer than in Group D.  The Group C had 

significantly prolonged post-operative analgesia 648± 81.33 min compared with Group D 

498.37±74.53 min with p value of 0.0001 which is statistically significant. Mean VAS score in 

12 hrs is significantly lower in Group C 

Conclusion:  

Subcostal TAP block is safe and effective way of relieving postoperative pain in laparoscopic 

surgeries. The ultrasound guided subcostal TAP block with clonidine provides superior 

analgesia than dexamethasone. 

Key words: Subcostal Tap block, laparoscopic surgery, ropivacaine, dexamethasone, 

clonidine, post-operative pain  
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INTRODUCTION 

Compared to a laparotomy, laparoscopic surgery is a less intrusive surgical procedure. 

However, many individuals report minor to severe pain following laparoscopic surgery.1,2 

One of the fundamental pillars of enhanced recovery after surgery (ERAS) programmes, as 

well as any anaesthetic care, is effective analgesia. It is essential for lowering the 

postoperative stress response, promoting early mobilisation, supporting a return to normal 

breathing, feeding sleeping patterns and for basic humane reasons 3. Additionally, it might 

facilitate quicker hospital discharge and reduced organ dysfunction 4. 

Multimodal analgesia technique is utilized for the management of pain observed in the 

postoperative period. The use of opioids in traditional pain management raises the risk of 

adverse effects which include postoperative nausea and vomiting, constipation, urinary 

retention and excessive sedation leading to respiratory depression 5. Nonsteroidal anti-

inflammatory drugs (NSAIDs) should also be used with caution due to potential side effects 

in elderly patients, patients with renal, cardiac, haematological and liver problems, as well as 

in patients with a history of gastrointestinal bleeding 6. 

Regional anaesthesia is one of popular methods and has become integral part of both 

intraoperative anaesthesia and post-operative analgesia. A wide range of blocks are used, 

which prevents polypharmacy, shortens hospital stays and helps patients recover well post-

operatively. 

As an alternative to high dose intravenous (IV) analgesics for pain control following 

abdominal procedures, peripheral regional anaesthesia such as transversus abdominis plane 

(TAP) block has gained popularity recent years 7,8.  

In 2001, TAP block was first described by Rafi 9, which involves blocking the sensory 

afferent nerves that supply the anterior abdominal wall including the skin, muscles and 

parietal peritoneum. 
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Between the internal oblique (IO) and transversus abdominis (TA) muscles is a potential 

anatomical space known as the transversus abdominis plane 10 and this field block by TAP 

infiltration is referred to as a TAP block. TAP block can be performed in a variety of ways, 

which include lateral, posterior and subcostal approaches. The field of regional anaesthesia 

underwent a revolution with the introduction of ultrasonography (USG) which provides more 

advantages than blind anatomical blocks.  

The posterior TAP block has been the traditional technique for administering a TAP block 

under ultrasound guidance. In the anterior axillary line, between the lower costal border and 

iliac crest, the ultrasound probe is positioned transverse to the lateral abdomen wall. Here, the 

TAP is identified which is located by ultrasound and the drug is administered by direct vision 

injection 11,13. However, there have been reports indicating that the posterior TAP block is 

better for abdominal incisions below the umbilicus since it primarily produces analgesia 

below the T10 dermatomal level. [12,14,15]. Hebbard 14 described a new technique called the 

subcostal TAP block, which uses ultrasonography to administer local anaesthetic in a more 

cephalad position, with the probe positioned on the anterior abdominal wall just inferior to 

the costal edge. The drug is injected in the transversus abdominis plane directly lateral to the 

linea semilunaris. TAP block is now used to relieve pain following a variety of surgical 

procedures, including open or laparoscopic appendectomy, caesarean section, total abdominal 

hysterectomy, laparoscopic cholecystectomy, open prostatectomy, kidney transplantation and 

abdominoplasty [5‑7]. One significant drawback of TAP block is that its duration of action is 

constrained by the duration of action of the local anaesthetics (LA) after administration. To 

increase the duration of the effects of TAP block, many adjuvant drugs have been added to 

LA. Dexamethasone and clonidine are two such drugs that are used in conjunction with 

ropivacaine and studies have demonstrated its usefulness in extending the LA effect. We 
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decided on this study since there is paucity in the literature regarding comparison of addition 

of dexamethasone and clonidine to ropivacaine.  
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OBJECTIVES 

Primary Objectives: - 

1. To compare the duration of analgesic effect by addition of dexamethasone and 

clonidine with ropivacaine in sub costal TAP block. 

2. To determine VAS scores in first 24 h. 

 

Secondary Objectives: - 

1. To assess incidence of nausea or vomiting or other side effects, if any. 
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REVIEW OF LITERATURE 

Anatomy of anterior abdominal wall: 

The anterior abdominal wall extends superiorly from costal margin and xiphoid process of 

the sternum till the inguinal ligament and the pelvic bone inferiorly and laterally till the    

mid-axillary line16. 

The skin and fascia of the anterior abdominal wall overlie the four muscles which support the 

abdominal contents and the trunk, with the main nerve supply lying in a plane between the 

internal oblique and transversus abdominis muscle. Beneath the muscles lies parietal 

peritoneum. A fascial layer encircles each muscle unit. The external oblique muscle, which 

arises from the middle and lower ribs, is the most superficial. Its fibres slope forward and 

downward to the iliac crest, where they form an aponeurosis. The fibres of the internal 

oblique slope forward and upward, attaching to the anterior iliac crest and the lateral two-

thirds of the inguinal ligament. The innermost layer is the transversus abdominis muscle, 

which has fibres that travel transversely in the direction of the midline. 

The main vertical abdominal muscle, the rectus abdominis, is located medially. The linea alba 

divides these paired muscles in the middle. The rectus abdominis muscle is wide and thin 

superiorly, its thickness increases inferiorly. The rectus sheath covers most of the rectus 

abdominis muscle 17. Over the lower portion of the rectus abdominis muscle, the posterior 

layer of the rectus sheath is inadequate. The transversus abdominis aponeurosis and the 

posterior aponeurosis layer of the internal oblique both join the anterior rectus sheath at this 

point, which is indicated by the arcuate line. This leaves only the relatively thin transversalis 

fascia to cover the rectus abdominis muscle posteriorly 16. 
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Fig 1. Muscles of anterior abdominal wall 

The anterior rami of the lower six thoracic nerves (T7 to T12) and the first lumbar nerve (L1) 

innervate the anterior abdominal wall (skin, muscles and parietal peritoneum). These nerves 

emerge from the intervertebral foramina, cross the vertebral transversus process and pierce 

the muscles of the anterior and lateral abdomen wall17. 

Between the internal oblique and transversus abdominis muscles lies a plane that corresponds 

with the similar plane in the intercostal spaces. This plane contains the anterior rami of the T7 

to T12 and L1, supplying the skin, muscles and parietal peritoneum17. 

The thoracic nerves T7 toT11 penetrate the posterior wall of the rectus sheath at the costal 

borders, travel along the neurovascular plane of abdominal wall and then emerge as anterior 

cutaneous branches that supply the skin above. The nerves T7 to T9 emerge to supply the 

skin superior to the umbilicus. The T10 nerve supplies the umbilicus whereas T11, the 

cutaneous branch of the subcostal T12, the iliohypogastric nerve and the ilioinguinal nerve 

supply the skin inferior to the umbilicus. 

The L1 nerve root give rise to iliohypogastric nerve which provides sensory innervations to 

the skin across the inguinal area. The nerve runs in the plane between the internal oblique and 

transversus abdominis muscles and later pierces the internal oblique to lie between this 

muscle and the external oblique before giving off cutaneous branches. 
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The ilioinguinal nerve also originates from the L1 nerve root and is found inferior to the 

iliohypogastric nerve perforating the transversus abdominis muscle at the level of the iliac 

crest running medially in a deeper plane than the iliohypogastric nerve. The ilioinguinal nerve 

innervates the inguinal hernia sac, medial aspect of the thigh, anterior scrotum and labia 

 

Fig 2. Innervation of anterior abdominal wall 

 

 

Fig 3. Anatomy of cutaneous branches emerging from spinal cord 

TRANSVERSUS ABDOMINIS PLANE BLOCK[9,18,19] 

Transversus abdominis plane block is a regional anaesthesia where local anaesthetic solution 

is injected into the plane between the internal oblique muscle and transversus abdominis 

muscle. The thoracolumbar nerves originating from the T6 to L1 spinal roots runs in this 

plane and these nerves supply sensory innervation to the anterolateral abdominal wall, hence 

TAP block is effective in providing analgesia to the anterolateral abdominal wall. 
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History  

The transversus abdominis plane (TAP) block was first described in 2001 by Rafi, a field 

block which was achieved though landmark-guided technique via the lumbar triangle of Petit. 

Hebbard et al. originally introduced the ultrasound-guided oblique subcostal TAP block, 

which has the potential to offer analgesia for both upper and lower abdominal surgery. 

Indications 

TAP block has been used as an adjunct for postoperative pain control in abdominal, 

gynaecologic and urologic surgery involving the T6 to L1 distribution. For laparoscopic 

surgery or midline incisions, bilateral blocks may be administered. Used in postoperative 

analgesia for following surgeries, 

1. Appendectomy 

2. Laparoscopic surgeries 

3. Abdominal hysterectomy 

4. Caesarean section 

5. Hernia repair 

6. Prostatectomy 

7. Midline incisions like laparotomy, colorectal surgeries 

CONTRAINDICATIONS TO TAP BLOCK 

Absolute: 

• Patient refusal 

• Allergy to local anaesthetic 

• Localised infection over injection point 

Relative: 

• Coagulopathy 

• Surgery at injection site 
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COMPLICATIONS 

The TAP block is a relatively safe technique with only a few case reports of significant 

complications. They include: 

• Block Failure 

• Local anaesthetic toxicity 

• Intraperitoneal injection 

• Bowel injury 

• Hepatic injury 

TECHNIQUE 

Anatomical Landmark-Based Technique: 

The patient is placed in the supine position. A finger is rolled from the anterior superior iliac 

spine along the iliac crest until it dipped inward into the lumbar triangle of petit. This is an 

area bounded by the latissimus dorsi muscle posteriorly, the external oblique muscle 

anteriorly and iliac crest inferiorly. 

A blunt-tipped 24 gauge needle is inserted anterior to the fingertip, to meet the external lip of 

the iliac crest and adjusted to advance further perpendicular to the skin, until a distinct “pop” 

is felt while piercing the internal oblique, is the method described by Rafi[9] Whereas 

O’Donnell et al, describe “two pop”, entering cephalad to the iliac crest, where the two pops 

are due to the passage of the needle thorough the fascial extensions of  EO and IO muscles. 

 

Fig 4. Landmark for TAP block 
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Ultrasound-Guided Approaches 

The blind anatomical landmark guided procedure may not be accurate in finding the TAP 

plane in obese patients and those with anatomical variations. Real-time ultrasound imaging 

helps in locating the plane precisely. TAP block performed under ultrasound guidance where 

the probe is placed over the abdomen transversely to visualize the three muscles namely, 

external oblique, internal oblique and transversus abdominis distinctly. The probe is moved 

laterally to lie across the mid axillary line. The transversus abdominis plane is visualised and 

a block needle is inserted in-plane to the probe, from anteromedial to postero-lateral direction 

and the drug is deposited in TAP plane, which is seen as a hypoechoic shadow that unzips the 

plane between the two muscles. 

Positioning and location of the block 

While the patient is lying in supine position, the operator stands on the same side as the block 

being given. Conventional approach i.e., lateral approach of TAP block is performed at level 

of the anterior axillary line between the 12th rib and the iliac crest. The probe is placed in an 

anteroposterior orientation to the patient and adjusted and to obtain the best possible image of 

the three muscle layer. 

Identification of the muscle layers 

An image of the three muscular layers will be obtained with proper probe placement. The 

external oblique muscle makes up the outermost layer. The middle layer, usually the largest 

and whitest layer, is the internal oblique muscle. The last layer is the transversus abdominis 

muscle characterized by its very thin and dark appearance. 

 



11 

 

 

Fig 5: Ultrasound imaging of anterior abdominal wall muscles 

Performing the block 

The operator visualises the needle IN PLANE as it penetrates the external and internal 

oblique muscles to reach the proper location between the internal oblique and transversus 

abdominis muscle layers after flushing the needle with normal saline (any air injected will 

seriously distort the ultrasound image). A procedure known as hydro-dissection can be used 

to inject 1-2 cc of normal saline to see the tissue distortion at the site of the needle tip if there 

is any doubt as to where the needle tip is. The operator will see the internal oblique and 

transversus abdominis muscles separate from one another and generating a black lens-shaped 

collection of fluid once the needle tip is placed in the proper plane and saline is administered. 

After that a topical anaesthetic solution is administered causing the muscle layers to 

splay even further. Each time when 5cc of local anaesthetic is administered a careful 

aspiration must be performed to rule out intravascular placement of the needle. On the 

opposite side, the same method is repeated. 

 

Fig 6: Ultrasound guided TAP block 
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Posterior Approach 

Targets the TAP compartment at the level of the lumbar triangle of Petit or the anterolateral 

aspect of the quadratus lumborum muscle. The midaxillary line should be the starting point 

for the high-frequency probe, which should then be moved laterally and posteriorly to the 

endpoint of the three muscle layers. The objective is to deposit the LA in the plane among the 

transversus abdominis muscle and the internal oblique muscle but in the posterior end limit of 

the TAP plane. 

Lateral approach 

The intercostal nerves T10–T11 and the subcostal nerve T12 should preferably be reached by 

the lateral TAP block at the midaxillary line between the thoracic cage and iliac crest, as well 

as between the internal oblique and transversus abdominis muscles. 

Ultrasound-guided Subcostal Approach 

The subcostal TAP block is appropriate for periumbilical and supraumblical procedures and 

entails injecting LA into the TAP that is lateral to the linea semilunaris and immediately 

inferior and parallel to the costal edge. This technique places the ultrasound probe near to the 

xiphoid process and parallel to the subcostal border. Transversus abdominis is the most 

hypoechoic muscle lying below the rectus muscle. After identification of the neurofascial 

plane between the TA muscle and rectus abdominis, the block needle is inserted anteriorly in-

plane to the probe. 

Oblique Subcostal Approach 

Hebbard pioneered the oblique subcostal technique for supraumbilical surgeries. In this 

method the needle is placed close to the xiphoid process and pointed inferolaterally towards 

the anterior part of iliac crest. As you scan along this line you reach the lateral border of 

rectus abdominis. Here you find the origin of the internal oblique and external oblique 
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muscles. The transversus abdominis muscle continues to run deep to the internal oblique 

muscle. 

Approach Nerves roots The main segmental 

thoracolumbar nerves 

Supplied area 

Subcostal T6-T9 Anterior cutaneous branches Upper abdomen just 

below the xiphoid and 

parallel to the costal margin 

Lateral T10-T12 Anterior cutaneous branches Anterior abdominal 

wall at the infra umbilical 

area, from midline to 

midclavicular line 

Posterior T9-12 Anterior cutaneous branches 

(possibly lateral cutaneous 

branches) 

Anterior abdominal 

wall at the infra 

umbilical area and possibly 

lateral abdominal wall 

between costal margin and 

iliac crest 

Oblique 

subcostal 

T6-L1 Anterior cutaneous branches Upper and lower 

Abdomen 

 

 

Fig 7: Different approaches of TAP block  
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BASIC PRINCIPLES OF ULTRASOUND 20,21 

Definition of ultrasound 

Ultrasound is high frequency sound with mechanical vibrations above 20kHz. For medical 

diagnostics, frequencies between 2MHz and 15MHz are used. 

Piezoelectric Effect 

The piezoelectric effect is a phenomenon exhibited by the generation of an electric charge in 

response to a mechanical force (squeeze or stretch) applied on certain materials. Ultrasound 

waves are generated by piezoelectric crystals in the hand held probe. Piezoelectric crystals 

generate an electrical current when a mechanical stress is applied to them. 

Ultrasound equipment 

Consists of transducer (probe), a computer with an interface and a monitor. 

Ultrasound transducers(probes) - Classified based on 

a. Shape of the probe - curved vs linear. 

1.Linear probe - Field of view of a linear array probe is constant and is equal to size of the 

probe’s footprint 

2.Curved probe - Field of view of a curved array probe (measured in degrees) diverges as it 

exits the probe and is not constant. Hence curved array probe provides much wider field of 

view 

3. Phased array 

 

Fig 8: Types of ultrasound probes 
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b. Frequency range - low frequency vs high frequency 

1. High-frequency probes - less tissue penetration but good near-field image resolution.  

Eg- Linear array probes 

2. Low-frequency probes - greater tissue penetration; however, resolution is compromised. 

Eg- Curved array probes - low-frequency probes 

Ultrasound Image Modes 

 A-Mode- transducer sends a single pulse of ultrasound into the medium and waits for 

the returned signal. 

 B-Mode - Two-dimensional image of the area by simultaneously scanning from a 

linear array of 100–300 piezoelectric elements and produce two-dimensional image. 

 Doppler Mode 

 M mode 

Needle insertion 

In plane (IP) - The needle is inserted in the same plane as the ultrasound beam. Goal is 

visualizing entire length of needle. Needle insertion should as parallel as possible to the 

probe. 

Out of plane (OOP) - The needle is perpendicular to the beam of the ultrasound. It appears as 

dot on the screen and entire length of the needle is not seen. 
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PHARMACOLOGY 

ROPIVACAINE 22,22,23
 

Ropivacaine belongs to amino amide class of local anaesthetics. Contrary to bupivacaine, it is 

a pure S (-) enantiomer which is developed to reduce potential toxicity. 

Chemical structure: C17H26N2O.HCL.H20 

 

Ropivacaine is pure S-enantiomer. Similar to bupivacaine in terms of its chemical structure. 

Propyl group is substituted to butyl group on the piperidine nitrogen atom of the molecule. 

Ropivacaine hydrochloride is chemically described as s-(-)-1-propyl- 2’,6’-pipercoloxylidine 

hydrochloride monohydrate. 

PHYSIOCHEMICAL PROPERTIES 

Molecular weight (base) - 274 

pKa- 8.1 

Protein bound- 94% 

Onset of action - slow 

Partition coefficient (N heptane/buffer) is 2.9. 

Duration after infiltration is 240–480 min. 

Maximum single dose for infiltration is 200 mg. 

Toxic plasma concentration > 4 mg/ml. 

Volume of Distribution is 59L. 

Clearance is 0.44 L/m 

Potency is 4 times that of lignocaine. 
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Elimination Half-Time is 108 min. 

Mechanism of action: - 

Local anaesthetics causes reversible inhibition of sodium influx thereby increases the 

threshold for electrical excitation of the nerve, slows the propagation of nerve impulse and 

reduces rate of rise of action potential. Hence block the generation and conduction of nerve 

impulses.The diameter, myelination and conduction velocity of the afflicted nerve fibres 

determine the progression of anaesthesia. 

Clinically the order of loss of nerve function is as follows  

(1) pain, (2) temperature, (3) touch, (4) proprioception and (5) skeletal muscle tone. 

Ropivacaine is less lipophilic than bupivacaine, hence penetrates the large myelinated motor 

fibre to a less extent. Therefore, it has selective action on pain transmitting Aδ and C rather 

than Aß fibres which are involved in motor function. 

Formulation - It is available as 2mg/ml ,5mg/ml and 7.5mg/ml solutions. 

Pharmacokinetics 

Absorption and distribution 

The total dose given, the route of administration, the vascularity of the administration site and 

the patient's hemodynamic and circulatory condition significantly affect how much 

ropivacaine is absorbed and accumulated in the blood. 

Onset of action- Action begins 10 to 25 minutes after an epidural, 5 minutes after a spinal, 

and 15 to 30 minutes after a major nerve block. When ropivacaine was administered 

intravenously in subjects, its pharmacokinetics were linear and dose proportional up to 80mg. 

From the epidural space, ropivacaine exhibits complete and biphasic absorption. The half-

lives of the 2 phases are 14 ± 7 minutes and 4.2 ± 0.9 hours, respectively. 

Ropivacaine is 94% bounded to plasma proteins, mostly to alpha-1-acid glycoprotein. Local 

anaesthetics seem to passively diffuse across the placenta. 
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The rate and degree of diffusion is governed by (1) the degree of plasma protein binding, (2) 

the degree of ionization and (3) the degree of lipid solubility. 

Due to the fact that only the free and unbound medication is accessible for placental transfer, 

the foetal/maternal ratios of local anaesthetics are inversely proportional to the level of 

plasma protein binding. The lipid solubility of ropivacaine is intermediate between lidocaine 

and bupivacaine. 

Metabolism 

Ropivacaine extensively metabolized in liver by hepatic cytochrome P450 enzymes. The 

products of metabolism are 2,6-pipecoloxylidide and 3-hydroxyropivacaine. Both these 

metabolites are less potent than ropivacaine. 

Elimination 

The kidney is the primary excretory organ for ropivacaine accounting for the 86% of the 

excretion in the urine after single intravenous dose administration of which only 1% relates to 

unaltered drug. When liver function is normal, dose modifications based on renal function are 

not necessary because only 1% of the drug is eliminated unaltered in the urine. However, 2,6-

pipecoloxylidide may accumulate and have harmful consequences in uremic patients. The 

elimination half-time period lasts for 108 minutes. Compared to bupivacaine, ropivacaine has 

a lower systemic toxicity due to its greater clearance. 

Adverse reactions 

Due of sensitivity to local anaesthetics, allergic type responses are uncommon but can 

happen. Urticaria, pruritus, erythema, angioneurotic oedema (including laryngeal oedema), 

tachycardia, sneezing, nausea and vomiting, dizziness, syncope, increased perspiration, fever 

and maybe anaphylactoid-like symptoms are the characteristics of these responses (including 

severe hypotension). Members of the amide-type local anaesthetic group have been known to 

exhibit cross sensitivity. 
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Toxicity: Systemic toxic reactions can happen, mainly as a result of accidental intravascular 

injection or to an administration of excessive dose of ropivacaine. It involves mainly the 

central nervous system and cardiovascular system. Light headedness, circumoral paresthesia, 

numbness of the tongue, hyperacusis, tinnitus and visual abnormalities are the first symptoms 

of CNS toxicity. Muscular twitching or tremors precede the onset of generalized convulsions. 

Grand mal convulsions and eventual unconsciousness might happen. In extreme cases apnea 

develops. The harmful effects of local anaesthetics are exacerbated by acidosis, 

hyperkalemia, hypocalcemia and hypoxia. Arrhythmias, myocardial depression, hypotension, 

bradycardia and even total cardiovascular collapse occur with cardiovascular toxicity. 

Compared to lignocaine, ropivacaine causes circulatory collapse which makes cardiac 

resuscitation more difficult. Cardiotoxicity of ropivacaine is further potentiated by acidosis 

and hypoxia. 

Treatment: Treatment is mainly symptomatic. 

The management consists of: 

1. Airway management with 100% oxygen supply. 

2. Endotracheal intubation for ventilation. 

3. Anticonvulsants: IV thiopentone (2-3 mg/kg) or iv diazepam (0.1-0.2 mg/kg) 

4. Maintenance of cardiovascular stability with intravenous fluids and medications.  

Eg: noradrenaline, adrenaline, phenylephrine, etc. 

5. Treatment of ventricular fibrillation and tachycardia. 

A. Defibrillation (2joule/kg up to 6joule/kg) 

B. Inj. Amiodarone  

6. Lipid rescue therapy: The AAGBI recommended intralipid regimen following cardiac 

arrest from Local Anaesthetic systemic Toxicity (LAST) involves a large initial intravenous 

bolus injection of 20% lipid emulsion at 1.5 ml/kg over 1 minute; followed by an infusion of 
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0.25 ml/kg/h. Cardiopulmonary resuscitation should be continued throughout. In the absence 

of return of spontaneous circulation or deterioration after 5 minutes, two further boluses of 

intralipid (1.5 ml/kg) may be given at 5-minute intervals. The intravenous infusion rate 

should also be doubled or increased to 0.5 ml/kg/h. A maximum of three boluses can be given 

and a cumulative dose of 12 ml/kg should not be exceeded. The ASRA recommendations 

differ, just one extra bolus is advised and the infusion should continue for 10 minutes after 

hemodynamic stability is reached with a maximum dose of 10 ml/kg over 30 minutes. 

DEXAMETHASONE [24,25,26] 

Glucocorticoids, both natural and synthetic are adrenocortical steroids readily absorbed from 

gastrointestinal tract. In addition to altering the body's immunological response to various 

stimuli, they have a variety of metabolic consequences. Dexamethasone is a long acting, high 

potency synthetic analogue of glucocorticoids and is primarily used for its anti-inflammatory 

effects in disorders of many organ systems.  

At equipotent anti-inflammatory doses, Dexamethasone almost completely lacks the sodium 

retaining property of Hydrocortisone and its closely related derivatives. It inhibits the 

activation of the nuclear factor kappa B pathway in addition to binding particular nuclear 

steroid receptors. Dexamethasone increases regional block associated analgesia due to either 

inhibitory activity of potassium channels on pain sensitive sensory neurons or by producing 

vasoconstriction.  
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Dexamethasone also used as an adjuvant to local anaesthesia. It is white, odourless, 

crystalline powder relatively stable in air. The molecular formula is C22H29FO5. 

SYSTEMIC ACTIONS OF DEXAMETHASONE  

CARDIOVASCULAR SYSTEM:  

Dexamethasone and other glucocorticoids maintain the myocardium's contractility and artery 

tone. They should be used with caution in hypertensive patients since they can exacerbate the 

presser action of catecholamines and have a tendency to raise blood pressure. This drug 

reduces capillary permeability as well. 

RENAL SYSTEM: 

In addition to maintaining a normal GFR and having secretory activity on the renal tubules, 

glucocorticoids also have a propensity to excrete water. In situations of adrenal insufficiency, 

water excretion can be significantly reduced and can result in water intoxication from 

iatrogenic IV fluids. 

CENTRAL NERVOUS SYSTEM:  

Mild euphoria, Insomnia, Depression, Decreases the threshold for seizures  

INFLAMMATORY RESPONSE:  

Suppression of inflammatory response.  

Decreases the cardinal signs of inflammation.    

IMMUNOLOGICAL SYSTEM:  

All types of hyper sensitivity and allergy are reduced by dexamethasone. They are generally 

employed in treating autoimmune illnesses and organ transplantation since they have a 

tendency to inhibit cell-mediated immunity. 

MUSCULAR SYSTEM:  

Chronic Dexamethasone use in excess can lead to muscle weakness and myopathy. 

 

CARBOHYDRATE AND PROTEIN METABOLISM: 
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Dexamethasone can lead to insulin resistance and a diabetogenic condition by increasing 

gluconeogenesis and decreasing tissue glucose uptake. Additionally, there has been an 

increase in protein catabolism and breakdown, muscular atrophy, excessive urea generation 

and a negative nitrogen balance. 

FAT METABOLISM: 

The appearance of moon face, fish mouth and buffalo hump are caused by the promotion of 

lipolysis and transfer of subcutaneous fat from extremities to the face and neck. 

CALCIUM METABOLISM: 

Dexamethasone tends to enhance calcium excretion through the kidneys while decreasing 

calcium absorption from the gut. When steroids are used repeatedly it leads to an osteoporotic 

state. 

GASTROINTESTINAL SYSTEM:  

Glucocorticoids can enhance the stomach's acid production, which will exacerbate the 

symptoms of patients with gastroenteritis and peptic ulcer. 

OTHER EFFECTS:   

Dexamethasone has a significant role in the development and maturation of foetal lungs. 

Additionally, anterior pituitary TSH, ACTH and LH can be suppressed by glucocorticoids. It 

also increases the rate of destruction of lymphoid cells. Red cells, platelet count in blood are 

increased. 

PHARMACOKINETICS: 

Dexamethasone is a water-soluble ester that can be administered orally, intravenously or 

intramuscularly. The liver's microsomal enzymes break down glucocorticoids which are 

subsequently coupled with glucuronic acid and eliminated by the kidneys. Due to its 

resistance to metabolism, it has a lengthy half-life of 36 hours. Phenytoin and other 

microsomal enzyme inducers reduce dexamethasone's effectiveness. 
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MECHANISM OF ACTION: 

Dexamethasone attaches to the cytoplasmic receptor, which results in structural modification, 

m-RNA transcription and protein synthesis. Most tissues experience a catabolic impact. It can 

take up to an hour for its effects to manifest. 

USES OF DEXAMETHASONE:  

i. Autoimmune diseases: Autoimmune hemolytic anemia, ITP responds to glucocorticoids.  

ii. Bronchial asthma: Acute severe asthma, status asthmaticus and chronic asthma that are 

not managed by inhaled steroids and bronchodilators can all be treated with intravenous 

dexamethasone. 

iii. Arthritis: It can be used in Rheumatoid arthritis, acute gouty arthritis, osteoarthritis. It is 

not indicated for chronic gout.  

iv. Collagen vascular diseases: Glucocorticoids are used in SLE, PAN, dermatomyositis and 

other connective tissue disorders.  

v. Allergy and hypersensitivity: Used in urticaria, angioneurotic edema, anaphylaxis. 

Steroids given IV in these situations will take at least one hour to take effect. 

vi. Adrenal insufficiency: Acute medical emergency where intravenous dexamethasone or 

hydrocortisone is the treatment of choice.  

Dexamethasone can also be used in obstetric conditions where preterm delivery is expected. 

Dexamethasone should be administered at least 48 hours before the baby is born in order to 

get the greatest benefits of foetal lung maturity. 

The role of steroids in ARDS is still controversial. Dexamethasone is also useful in 

preventing nausea and vomiting brought on by chemotherapy and postoperative nausea and 

vomiting. Dexamethasone's inhibitory activity on phospholipase enzymes, along with 

lipoxygenase and cyclooxygenase pathways, contributes to its efficacy in lowering 

postoperative pain and extending the duration of intraoperative and postoperative analgesia. 
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To decrease oedema and lower intracranial pressure dexamethasone is often administered in 

space occupying brain lesions. Psoriasis, exfoliative dermatitis, contact dermatitis and 

sarcoidosis are among the skin conditions for which dexamethasone is recommended. 

CONTRAINDICATIONS:  

1. Systemic fungal infections.  

2. Patients who had recent live attenuated vaccines.  

3. Patients with active peptic ulcer disease, severe osteoporosis.  

4. Uncontrolled diabetes mellitus and systemic hypertension. 

5. Cardiac failure and renal failure. 

ADVVERSE EFFECTS 

 Proximal myopathy, osteoporosis, muscle weakness, vertebral fractures. 

 Thromboembolic episodes, hypertension, decreases myocardial contractility  

 Carbohydrate intolerance, weight gain, cushinnoid features, menstrual disturbances.  

 Increased risks of infection, decreased immunity and delayed wound healing.  

 Gastro intestinal side effects like dyspepsia, nausea, peptic ulcer, acute pancreatitis.  

 Neurological side effects like insomnia, depression, irritability, euphoria, psychosis, 

convulsions and cognitive disturbances. 

 

CLONIDINE [26,27] 

Clonidine is a prototype, partially selective alpha-2 agonist (α 2: α1= 220:1). It is a centrally 

acting imidazole compound. It was synthesised in the early 1960s as a vasoconstricting nasal 

decongestant. 

Structural formula: 

Its molecular formula is [2-(2,6- dichlorophenylamino)-2- imidazoline] and has a molecular 

weight of 266.56. 
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Available as 

a) Tablets- 0.1mg, 0.15mg, 0.2mg, 0.3mg tablets. 

b) Injection (parenteral) – 0.15mg/ml ampoules. 

c) Preservative free injection (for epidural injection) – 0.1mg/ml ampoule 

d) Therapeutic patch- 0.1mg/24hr, 0.2mg/24hr 0.3mg /24 hrs. 

Pharmacokinetics: 

Oral clonidine is well absorbed; it has bioavailability of nearly 100%. Intravenously 

administered clonidine has a peak effect of action between 60 to 120 minutes. Its action lasts 

for up to 8 hours. Clonidine has a low to moderate protein binding capacity (20 to 40%). Its 

mean elimination half-life of about 12 hours which is increased up to 40 hours in patients 

with renal dysfunction. Nearly 50% is eliminated unchanged in urine and remaining drug 

undergoes hepatic biotransformation. Biliary and faecal excretion is responsible for 20% of 

drug elimination. 

Pharmacodynamics: 

Clonidine acts on various systems in the body. 

Cardiovascular system: 

Clonidine has both central and peripheral action. 

Central: 

Activation of central α -2 adrenergic receptors in the medullary vasomotor centre inhibits the 

release of norepinephrine from the adrenergic neurons and reduces the sympathetic outflow 



26 

 

from the central nervous system. Additionally, there is a decrease in cardiac nerve 

postganglionic discharge and an increase in parasympathetic tone. Blood pressure, heart rate, 

cardiac output and peripheral venous resistance all decrease as a result. Nucleus tractus 

solitarius, the site that modulates the autonomic control including vagal activity is an 

important central site for the action of clonidine. Reduced plasma renin activity, decreased 

renal vascular resistance and persistence of renal blood flow even when blood pressure is 

reduced are all associated with decreased sympathetic tone. Vasopressor centres of the 

brainstem retain their sensitivity to baroreceptor control and therefore postural hypotension is 

considerably less than the effect of drugs that act on autonomic ganglia and peripheral 

adrenergic neurons. 

Peripheral action: These are mediated by a decrease in plasma norepinephrine levels and an 

inhibition of norepinephrine release from peripheral prejunctional nerve terminals. 

Coronary circulation: Vasoconstriction is the immediate result of alpha -2 agonists on 

coronary arteries. However, the widespread decrease in sympathetic output balances this out. 

Central nervous system: Clonidine has sedative and anxiolytic actions. The sedative effect 

of clonidine may be due to decreased tonic activity of the locus coeruleus which modulates 

the stimuli arriving in the central nervous system. Clonidine minimises the need for 

anaesthesia and has an opioid sparing effect. It reduces the requirement of inhalational agents 

like halothane and isoflurane. It suppresses physiological and psychological symptoms after 

withdrawal of opioid, alcohol, benzodiazepines, barbiturates, nicotine etc., in addicted 

patients i.e., helps with withdrawal symptoms. 

Respiratory system: It has minimal bronchodilation effect and respiratory depressant 

activity. 

Endocrine system: Clonidine inhibits the release of insulin, lowers the rate at which tissues 

utilise glucose and may result in hyperglycemia. It prevents renin from being secreted. 
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Gastrointestinal system: It reduces salivary flow. It prevents intestinal ion and water 

secretion in the large bowel and reduces bowel motility. 

Uses: 

 It is used as a pre-anaesthetic medication through oral or intravenous route. 

 It helps in providing sedation, anxiolysis and antisialagogue effect. 

 It decreases the doses of most anaesthetic drugs.  

 Attenuates the hemodynamic response to laryngoscopy and intubation. 

 Decreases intraoperative liability of blood pressure, heart rate. 

 Decreases the requirement of volatile agent. 

 Provide analgesia and reduces post-operative shivering. 

 The preservative free clonidine when injected epidurally (2-10mcg/kg) or in to the 

subarachnoid space (0.3 to 3 mcg/kg) produces dose dependent analgesia and 

prolongation of regional anaesthesia by acting on the substantia gelatinosa of spinal 

cord. 

 Injection clonidine 3 mcg/kg administered intravenously inhibits shivering by 

inhibition of central thermoregulatory control. 

 Oral clonidine attenuates the increase in heart rate and blood pressure that usually 

follows ketamine administration. 

 It is also used to diagnose pheochromocytoma where there is lack of suppression of 

plasma norepinephrine to less than 500 pg/ml, three hours after oral dose of 0.3mg 

clonidine. It is also used in the treatment of hypertension and diabetic diarrhoea. 

Overdosage: 

It results in depression of sensorium, transient hypertension followed by hypotension and 

bradycardia. It may cause respiratory depression and miosis which resembles the effects of 

opioid. 
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Contraindications: 

Clonidine is contraindicated in patients with sinus node disease and atrioventricular node 

dysfunction. It is to be avoided in patients who are on diuretics, patients with hemodynamic 

instability and in pregnant patients. Also in patients with cardiac pacemakers, severe 

cardiovascular disease and in hemodynamically unstable patients. 
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REVIEW OF LITERATURE  

 Hemlata, Singh RK et al., conducted randomized prospective double blind study on 

comparative evaluation of clonidine and dexamethasone as additives to ropivacaine for 

ultrasound‑guided TAP block on 60 patients undergoing abdominal surgery. Patients received 

bilateral ultrasound-guided TAP block at end of surgery. Among them 30 people received 

20ml ropivacaine 0.2% with 75mcg clonidine and other 30 patients received 20ml 

ropivacaine 0.2% with 4mg dexamethasone on each side. Duration of analgesia was 

significantly greater in clonidine group as compared to dexamethasone group i.e., 16.50 ± 

6.68hr vs. 9.67 ± 6.46 hr (P= 0.001). The VAS score was significantly less in group RC 

(p<0.05). There was higher incidence of nausea in clonidine group but no significant 

difference in other complications 28. 

 

Suseela I, Anandan K. et al., conducted a double-blind randomized comparative study on 

comparison of ultrasound guided bilateral subcostal TAP block vs port‑site infiltration with 

bupivacaine in laparoscopic cholecystectomy in group of 80 patients and concluded that 

bilateral subcostal TAP block provides superior post‑operative analgesia after laparoscopic 

cholecystectomy compared to port‑site infiltration. Time to first analgesic in Group I 

receiving 5ml of 0.5% bupivacaine at each port was 292.7 ± 67.03 min and Group T 

receiving subcostal tap block with 20ml of 0.25% bupivacaine was 510.3 ± 154.55 min. 

Mean tramadol required was141.8 ± 60.01 mg and 48.69 ± 36.14 mg, respectively (P = 0.001 

for both). Mean NRS at 2, 3, 6, 12 and 24 h was significantly lower in TAP group [29]. 

 

Acharya R, Baksi R. et al., conducted a prospective randomized study on comparison of 

postoperative analgesia among levobupivacaine vs levobupivacaine with clonidine in TAP 

block in patients undergoing lower segment cesarean section on 100 parturients. They 
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concluded that addition of 1 mcg/kg clonidine to 20 ml of 0.25% levobupivacaine in TAP 

block bilaterally for cesarean section significantly increases duration of post-operative 

analgesia (17.94 ± 0.76 h) compared to group with only 0.25% levobupivacaine alone (7.16 ± 

0.41 h) (P < 0.001) 30. 

 

Sharma UD, Prateek. et al., conducted a prospective, double‑blind, randomized control trial 

on effect of dexamethasone as additive to ropivacaine on post‑operative analgesia in 

ultrasonography-guided TAP block for inguinal hernia repair on total of 60 patients which 

was done under spinal anaesthesia. Patients in Group RS received 0.5% ropivacaine (20 ml) 

with normal saline (2 ml) whereas patients in Group RD received 0.5% ropivacaine (20 ml) 

with dexamethasone (2 ml, i.e., 8 mg), in USG‑guided TAP block on the same side at the end 

of surgery. They concluded that addition of dexamethasone to ropivacaine significantly 

minimises post‑operative pain and prolongs the duration of post‑operative analgesia 

(547.50min) when compared with Group RS (387.50 min) (P < 0.001) 31. 

 

Sarvesh B, Shivramu BT. et al., had undertaken a prospective, randomized study on 

addition of alpha 2 agonist dexmedetomidine to ropivacaine in subcostal TAP block on 60 

patients undergoing laparoscopic cholecystectomy. They divided two groups to receive either 

bilateral USG guided subcostal TAP blocks with 18 mL 0.375% ropivacaine with 2 ml of 

normal saline or 18 ml. 375% ropivacaine with 0.5mcg/kg dexmedetomidine made to 2 ml. 

They concluded that dexmedetomidine prolongs the time for need of first rescue analgesia 

485.6 min as compared to control group 289.83 min and decreases opioid consumption 

without any major adverse effects32.  
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Sinha S, Palta S. et al., studied ultrasound-guided TAP plane block with bupivacaine vs with 

ropivacaine for postoperative analgesia in laparoscopic cholecystectomies among 60 patients. 

One group received 20ml of either 0.25% bupivacaine and other group received 0.375% 

ropivacaine and reported that ropivacaine provides effective analgesia in the immediate 

post‑operative period up to 1 hour as compared to bupivacaine. However, both drugs 

provided post-operative analgesia and met the 24-hour cumulative rescue analgesic 

requirement 33. 

 

Shah DM, Arora M. et al., in their randomized controlled study regarding comparison of 

dexamethasone and clonidine as an additive to 1.5% lignocaine with adrenaline in 

infraclavicular brachial plexus block for upper limb surgeries concluded that clonidine is 

more efficacious than dexamethasone as an adjuvant. Group S (n = 13) received normal 

saline, group D (n = 20) received dexamethasone and group C (n = 20) received clonidine as 

adjuvants. The duration of sensory and motor block in group S were 217.73 ± 61.4min and  

205.91 ± 70min, in group D it was 335.83 ± 97.18min and 289.58 ± 78.37min and in group C 

it was 304.72 ± 139.79 min 232.5 ± 74.2 min respectively34.  

 

Sinha C, Kumar B. et al., conducted a prospective, double blind randomised study on 

comparison of clonidine and dexamethasone as an adjuvant for caudal blocks in paediatric 

urogenital surgeries on 60 children. Group I received 0.5 mL/kg of 0.25% bupivacaine with 

dexamethasone 0.1 mg/kg in diluted in 1ml normal saline and Group II received 0.5 mL/kg of 

0.25% bupivacaine with clonidine 1μg/kg diluted in 1 ml normal saline. There was 

significant prolongation of duration of analgesia in clonidine group (15 h) when compared to 

Dexamethasone group (8 h) P < 0.00135. 
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Bhatia N, Arora S. et al., conducted a prospective randomized double blind research study 

on approaches of TAP block. They compared posterior and subcostal approaches to 

ultrasound-guided TAP block for postoperative analgesia in laparoscopic cholecystectomy in 

60 patients. Patients were randomized to three groups of 20 patients each. Group 1 is a 

control group where patients received standard general anaesthesia; Group 2 received 

ultrasound-guided posterior TAP block using 15 mL of 0.375% ropivacaine on each side and 

Group 3 received a subcostal TAP block with 15 mL of 0.375% ropivacaine on each side. 

They concluded that patients who received a subcostal TAP block had significantly lower 

pain scores at rest and on movement postoperatively after 4 hours and is superior alternative 

for posterior approach. Time for first rescue analgesic were 149.6 ± 130.5min, 411.2 ± 

245.6min and 552.0 ± 160.9min respectively 36. 

  

Raghukumar M, Majigoudar S S., conducted a randomized clinical comparative trial to 

study the efficacy of addition of clonidine or dexamethasone to bupivacaine (0.5%) in 

prolonging the duration of post-operative analgesia with USG-TAP block in cesarean 

delivery on 60 patients. Patients received 20ml of 0.125% bupivacaine with dexamethasone 

(4mg) or clonidine(25μg) or saline(2ml) on each side as groups D,C and B respectively. 

Postoperatively pain scores were assessed using VAS score, time to first rescue analgesic and 

48hr analgesic consumption were studied. VAS scores were comparable in all the three 

groups in the first 12hr, it was higher in group B in the next 36hrs than C and D. Time to first 

rescue analgesic was prolonged by 2hrs in all three groups. Tramadol requirement was 

significantly lower in the group C and group D after 12hrs 37.   

 

 

Bharadiya S, Meena N. et al., conducted prospective double blind randomized control trial 

on effect of addition of adjuncts like dexamethasone or clonidine to ropivacaine on 

postoperative analgesia in ultrasonography guided TAP block for inguinal hernia repair on 64 
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patients. Two groups: group RD (n=32) received 0.5% ropivacaine with dexamethasone 8mg 

and in group RC (n=32) received 0.5% ropivacaine with clonidine 75mcg as USG guided 

TAP block at the end of surgery. The postoperative pain was evaluated by visual analog scale 

(VAS) for pain scoring at every 2 hours for 24 hours postoperatively. Time to first rescue 

analgesia was significantly less in group RC (424.53±34.13) compared to group RD 

(616.09±31.36min) (P < 0.001). Visual analog scale scores for both somatic and visceral pain 

were significantly higher in group RC than group RD at 6h, 8 h and 12 h postoperatively 38. 
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METHODS AND METHODOLOGY 

 

Study design 

Prospective randomized double blind clinical study.  

Study participants  

Patients undergoing elective laparoscopic abdominal surgeries at a tertiary care teaching 

hospital. 

Approval was obtained from institutional ethical committee of SDM. Ref: SDMCMS&H/ 

IEC :2 :2021 

We also registered our trial under Clinical Trial Registry of India CTRI/2022/05/042764 

Inclusion criteria: 

1. Patients who are undergoing elective laparoscopic abdominal surgeries of duration 

60-120mins. 

2. ASA physical status I or II. 

3. Those willing to participate. 

Exclusion criteria: 

1. Patient refusal. 

2. Patients with ASA III and IV. 

3. Patients with BMI < 18 kg/m2 and > 35 kg/m2. 

4. Local infection at the site of block. 

5. Allergy to study medications. 

6. Chronic use of pain medications. 

Study period 

April 2021 to January 2023. 
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Sample size calculation 

Convenient sampling technique.   

Sample size is calculated using the formula  

N= 2( Z 1 − 𝛼/2 +Z 1 − 𝛽)2  S1S2
   

                                      D2  

Where  

Z 1 − 𝛼/2 is 1.96 with 95% confidence interval. 

Z 1 − 𝛽 is 1.28 with power of 90% 

S1 = 7.6 which is standard deviation of duration of action of dexamethasone39. 

S2 = 3.7 which is standard deviation of duration of action of clonidine40. 

D =Difference between mean duration of action between dexamethasone and clonidine. 

D2= (13.2-17.8)2=21.16(39,40) 

Using this formula total sample size is 28 in each group but we are rounding of 35 each 

considering a maximum of 7 drop outs in each group. 

Methods of collection of data: 

The ethical committee approval of our institution and the CTRI trial registry was done. 

Informed consent was obtained from all the patients. All the patients were informed about the 

potential benefits and complications after the study protocol was fully and thoroughly 

explained to the patients. All the patients underwent thorough preoperative evaluation which 

included history, physical examination, airway examination and relevant laboratory 

investigations. Patients having any exclusion criteria were excluded from the study. Patients 

explained about visual analogue score. 

Study design:  

Randomisation was performed by means of sealed envelope method which was used for 

allocating the patients in groups. It’s a prospective randomized double blind study.  
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Patients were kept nil per oral for 6h for solids and 2h for clear liquids and premedicated with 

Tab.Pantaprazole 40 mg and Tab.Alprazolam 0.5mg night before and morning of surgery. 

The patients were randomly allocated into two groups using sealed envelope technique which 

was opened just before shifting the patient inside the operation room. 

Patients randomly allocated into either of the two groups. 

Group D: patients in this group received subcostal TAP block on each side with 0.375% 

ropivacaine 20 ml along with 1ml (4mg) of dexamethasone as additive. 

Group C: patients in this group received subcostal TAP block on each side with 0.375% 

ropivacaine 20 ml along with 1mcg/kg clonidine made to 1 ml. 

In both groups subcostal TAP block was given at the end of surgery.  

Standard ASA monitoring done with pulse oximetry, non-invasive blood pressure, ECG, 

capnography, A large bore iv cannula was secured.  

General anaesthesia was standardized for all patients in both groups. Fentanyl 2 μg/kg and 

Propofol 2 mg/kg was administered intravenously and Vecuronium 0.1 mg/kg was given to 

facilitate tracheal intubation. Appropriate endotracheal tube size was used to intubate. The 

position of endotracheal tube was confirmed by auscultation and capnography. For 

intraoperative maintenance isoflurane with 50% N2O, 50% O2 used. Intraoperatively heart 

rate, blood pressure, ECG, ETCO2, SPO2, was monitored as per standard of care. 

Inj.Paracetomol 1gm IV was used intraoperatively. Inj Ondansetron 4 mg IV was given to all 

patients at the end of surgery. 

After the surgery subcostal TAP block was performed and drug solutions instilled between 

transversus abdominis and internal oblique muscle under all aseptic precautions using 

ultrasound. 

Drug solutions was prepared by an independent observer. Both anaesthesiologist performing 

the block as well as patient will be blind in the study. 
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MATERIALS: 

• Ultrasound machine (Sonasite®) with high-frequency linear probe 5-12 MHz. 

• Ultrasound probe cover. 

• Antiseptic solution for skin disinfection. 

• Ultrasound gel. 

• 23G 10cm block needle. 

• 10ml syringe. 

• Drug mixture for the block (40 ml of 0.375% ropivacaine, dexamethasone and clonidine). 

• Equipment and drugs for resuscitation. 

 

Fig 9: Preparation for block 

Procedure 

Under all aseptic precautions, linear probe was placed transversely in midline of abdomen 

just below the xiphisternum. It was moved laterally along the subcostal margin till anterior 

axillary line. Three layers of anterior abdominal muscles were visualised. Probe stabilised at 

that point and 10cm block needle advanced under USG guidance in-plane technique between 

internal oblique and transversus abdominis muscles. After careful aspiration which was 

negative to intravascular placement of needle. 20ml of 0.375% ropivacaine with additive 

deposited in that plane. The same was followed for other side and subcostal TAP given 
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bilaterally. The time of block given was noted. After the block, patient is extubated and 

shifted to post-operative ward. Monitored vitals and for any post-operative complications, 

side effects of drugs used for block.  

Assessment:  

Post operatively pain was assessed using visual analog scale from 0-10 (VAS). Postoperative 

heart rate, blood pressure and pain scores were noted at following time point.  

 15 minutes 

 30 minutes 

 60 minutes 

 90 minutes 

 120 minutes 

 3rd hour 

 4th hour 

 5th hour 

 6th hour 

 8th hour 

 10th hour 

  12th hour 

Intravenous Tramadol 50 mg IV was administered if the patient complained of pain and had 

visual analogue score ≥5. The time at which rescue analgesia administered was noted. Side 

effects like bradycardia, hypotension was monitored and treated as per standard care. In case 

of block failure that patient was excluded from the study. 

Primary Outcome Measure:  

Total duration of analgesia (in minutes) 

Vas scores in first12 hours  
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Secondary Outcome Measure:  

Incidence of side effects  

Fig 10: ANALGESIA ASSESSMENT: BY VISUAL ANALOGUE SCALE 

 

Statistical Analysis: 

SPSS 2020 software was used for analysis of data at the end of sample collection. The data 

was collected for a period of 1 year after institutional ethics committee approval. Continuous 

data described as mean ±standard deviation, categorical variables given as numbers (%). 

Quantitative data were compared using t-test and qualitative data by chi square test for two 

independent samples. Statistical significance was set at 5% level of significance (p<0.05) 
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Results 

In our study 71 patients were assessed, 1 patient was excluded for extreme age. Seventy 

patients were randomized into two groups. All 70 patients completed the study protocol and 

were followed up. All 70 patients were included in final analysis and results were derived. 

Consort flow chart of patients 
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due to old age 
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Analysed n=35 Analysed n=35 

Loss to follow up n=0 

Group D n=35 
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Demographic profile 

The mean age of patients was 42.63±12.28 years in Group C and in Group D its 

44.31±15.21yrs. P value is 0.6 which shows age in both groups is statistically insignificant. 

Mean weight in both groups also found to be statistically insignificant but there was 

significant height difference in both groups. However, the average BMI in group C was 

24.14±2.83 in kg/m2 and group D was 24.06±2.94 kg/m2 with p value 0.9 which statistically 

insignificant. 

Table 1: Demographic profile 

 Group C % Group D % Total % Statistic p-value 

Age in years 42.63 12.28 44.31 15.21 43.47 13.75 t=-0.5102 0.6115 

Height in meter 1.60 0.08 1.65 0.08 1.63 0.08 t=-2.7242 0.0082* 

Weight in kg 63.34 10.43 67.11 9.86 65.23 10.25 t=-1.5544 0.1247 

BMI in kg/m2 24.14 2.83 24.06 2.94 24.10 2.86 t=0.1243 0.9015 

 

  
Graph showing Age and BMI distribution 
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We used chi square test to determine gender distribution showed significant difference group 

C had 31.4% of male and 68.5% of male population whereas group D had 60% male and 

40% female population. 

 

 

Table 2: Gender distribution 

 

 

 
Graphical representation of comparison of Group C and Group D with gender 

 

Comorbid illness: There were 14.29% of diabetics, 18.57% of hypertensive, 7.14% of 

hypothyroid patients in the study. We used chi square test to determine distribution of ASA 1 

and ASA 2 among two groups. It was found that ASA 1 in group C were 68.57%, group D 

were 51.43% and ASA 2 in group C were 31.43% whereas in group D were 48.57% with p 

value of 0.14 which statistically insignificant. 
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Gender Group C % Group D % Total % Statistic p-value 

Male 11 31.43 21 60.00 32 45.71  

2 =5.7570 

 

0.0160* 
Female 24 68.57 14 40.00 38 54.29 
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Table 3: Comparison of Group C and Group D according to status of Comorbid illness 

Comorbid illness Group C % Group D % Total % 

CLD 0 0.00 1 2.86 1 1.43 

DM 5 14.29 5 14.29 10 14.29 

Epilepsy 0 0.00 2 5.71 2 2.86 

HTN 2 5.71 11 31.43 13 18.57 

Hypothyroid 5 14.29 0 0.00 5 7.14 

 

 

Graph showing comparison of Group C and Group D according to status of comorbid 

illness 

 

 

Table 4: Comparison of Group C and Group D with ASA scores 

ASA Group C % Group D % Total % p-value 
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ASA distribution between group C and group D 

 

Comparison of baseline and post-operative heart rate and blood pressure 

Heart rate, systolic blood pressure and diastolic blood pressure at pre-operative (baseline) and 

at various time points in post-operative period was compared between the groups using 

independent t test. There was no difference statistically in baseline pulse rate of both groups 

but post-operatively statistical significance can be seen at every interval of time. Similarly, 

there were no statistical differences between SBP and DBP pre-operatively but showed 

statistical significance in post-operative values at most of the intervals of time.  

 

Table 5: Comparison of Group C and Group D with mean pulse rate at different time 

points by independent t test 

Times Group C Group D t-value p-value 

 Mean SD Mean SD 

Pre op 83.63 10.83 82.71 11.63 0.3404 0.7346 

15 min 74.26 9.64 83.34 11.75 -3.5374 0.0007* 

30 min 73.00 9.36 82.03 10.45 -3.8064 0.0003* 
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60 min 72.06 8.50 81.26 9.92 -4.1670 0.0001* 

90 min 72.69 8.39 80.80 10.62 -3.5483 0.0007* 

2 hrs 74.09 9.39 81.43 10.46 -3.0901 0.0029* 

3 hrs 73.31 8.25 82.43 10.06 -4.1463 0.0001* 

4 hrs 73.77 7.89 82.83 9.89 -4.2341 0.0001* 

5 hrs 74.54 8.32 84.34 10.81 -4.2509 0.0001* 

6 hrs 75.71 8.91 85.57 11.17 -4.0806 0.0001* 

8 hrs 77.20 9.59 90.34 11.86 -5.0972 0.0001* 

10 hrs 80.46 9.75 91.63 10.90 -4.5195 0.0001* 

12 hrs 82.31 11.34 91.23 11.49 -3.2659 0.0017* 

*p<0.05 

 
 Comparison of Group C and Group D mean pulse rate at different time points 
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Table 6: Comparison of Group C and Group D with mean SBP value at different 

treatment time points by independent t test 

Treatment times Group C Group D t-value p-value 

Mean SD Mean SD 

Pre op 124.80 11.07 123.54 13.29 0.4299 0.6687 

15 min 114.09 11.40 121.26 14.58 -2.2925 0.0250* 

30 min 114.09 10.85 120.57 13.97 -2.1691 0.0336* 

60 min 114.46 10.80 119.20 12.08 -1.7315 0.0879 

90 min 114.57 9.99 118.80 11.40 -1.6502 0.1035 

2 hrs 115.20 8.75 121.66 10.43 -2.8065 0.0065* 

3 hrs 115.14 8.74 124.83 9.83 -4.3568 0.0001* 

4 hrs 115.94 9.40 126.97 10.32 -4.6749 0.0001* 

5 hrs 117.37 10.50 129.60 11.36 -4.6754 0.0001* 

6 hrs 119.43 11.27 131.14 11.70 -4.2675 0.0001* 

8 hrs 120.57 11.64 135.43 12.61 -5.1228 0.0001* 

10 hrs 125.31 10.80 136.34 11.11 -4.2107 0.0001* 

12 hrs 131.09 11.20 136.77 10.43 -2.1971 0.0314* 

*p<0.05 
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Line diagram showing comparison of Group C and Group D with mean SBP value at 

different treatment time points 

 

 

 

 

Table 7: Comparison of Group C and Group D with mean DBP value at different 

treatment time points by independent t test 

Treatment times Group C Group D t-value p-value 

Mean SD Mean SD 

Pre op 79.94 7.65 79.09 9.01 0.4290 0.6693 

15 min 70.89 9.87 76.63 10.37 -2.3733 0.0205* 

30 min 70.54 9.14 74.54 8.76 -1.8689 0.0659 

60 min 71.94 9.32 76.40 9.68 -1.9618 0.0539 

 

90 min 72.60 8.85 76.14 7.70 -1.7864 0.0785 

2 hrs 72.34 7.06 77.94 7.60 -3.1941 0.0021* 

60.00

70.00

80.00

90.00

100.00

110.00

120.00

130.00

140.00
M

ea
n

 S
B

P

Group C 124.80 114.09 114.09 114.46 114.57 115.20 115.14 115.94 117.37 119.43 120.57 125.31 131.09

Group D 123.54 121.26 120.57 119.20 118.80 121.66 124.83 126.97 129.60 131.14 135.43 136.34 136.77

Pre op 15 min 30 min 60 min 90 min 2 hrs 3 hrs 4 hrs 5 hrs 6 hrs 8 hrs 10 hrs 12 hrs



48 

 

3 hrs 72.57 7.02 79.20 6.99 -3.9565 0.0002* 

4 hrs 73.31 6.51 80.66 6.61 -4.6832 0.0001* 

5 hrs 74.74 6.74 82.34 6.46 -4.8151 0.0001* 

6 hrs 75.80 6.68 83.46 6.25 -4.9546 0.0001* 

8 hrs 76.46 7.00 86.83 9.31 -5.2673 0.0001* 

10 hrs 80.51 7.46 85.20 7.53 -2.6152 0.0110* 

12 hrs 84.29 8.45 84.71 7.52 -0.2243 0.8232 

 
 Comparison of Group C and Group D with mean DBP value at different treatment 

time points by independent t test 

 

Comparison of baseline MAP and MAP at different post-operative time intervals 

It is observed that the mean arterial pressure at different time intervals didn’t show 

statistically significant difference as p value not less than 0.05 
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Table 8: Comparison of Group C and Group D with mean MAP value at different 

treatment time points by independent t test 

 

 

Treatment times GROUP C GROUP D  

 MEAN SD MEAN SD P VALUE 

PREOP MAP 92.15 8.86 96.65 10.48 0.3322 

MAP 15 82.66 10.28 94.13 11.32 0.5773 

MAP 30 82.3 9.48 92.65 9.86 0.8201 

MAP 60 83.23 9.5 93.54 10.15 0.7018 

MAP 90 83.85 9.08 93.1 8.87 0.8923 

MAP 120 83.86 7.35 95.28 8.62 0.3572 

MAP 3RD 83.94 7.36 97.23 7.88 0.6928 

MAP 4TH 84.66 7.27 98.95 7.99 0.5849 

MAP 5TH 85.79 7.07 101.26 8.37 0.3297 

MAP 6TH 87.12 7.28 102.57 8.52 0.050 

MAP 8TH 87.88 7.38 106.3 10.36 0.051 

MAP 10TH 90.59 8.6 105.1 8.96 0.8124 

MAP 12TH 96.97 8.99 104.98 8.57 0.7819 
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Graph showing comparison of Mean DBP of Group C & Group D at different time 

points 

 

Outcomes: The main objective of this study i.e., duration of analgesia and vas scores were 

compared using independent t test. The duration of analgesia was found to be 648±81.33min 

in group C and it was 498.37±74.53min in group D which statistically significant with p 

value of 0.0001.  

Table 9: Comparison of Group C and Group D with mean Duration of analgesia by 

independent t test 

Variables Group C Group D t-value p-value 

Mean SD Mean SD 

Duration of analgesia 648.00 81.33 498.37 74.53 8.0248 0.0001* 
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The VAS score scores of both groups were compared at intervals of 15min, 60min, 90min, 

120min, 3rd hour, 4th hour, 5th hour, 6th hour, 8th hour, 10th hour which showed statistically 

significant difference. Mean VAS score group C were less when compared with group D till 

10th hour post-operatively except at 12th hour which was 4.71±0.62 in group C and 4.51±0.85 

in group D. 

Table 10: Comparison of Group C and Group D with mean VAS scores at different  

treatment time points by independent t test 

Treatment times Group C Group D t-value p-value 

Mean SD Mean SD 

15 min 1.06 0.24 1.34 0.48 -3.1530 0.0024* 

30 min 1.09 0.28 1.77 0.55 -6.5824 0.0001* 

60 min 1.34 0.59 2.14 0.43 -6.4739 0.0001* 

90 min 1.60 0.69 2.43 0.56 -5.5037 0.0001* 

2 hrs 1.97 0.71 2.71 0.46 -5.2185 0.0001* 

3 hrs 2.14 0.55 2.91 0.56 -5.8032 0.0001* 

4 hrs 2.29 0.46 3.06 0.64 -5.8032 0.0001* 

5 hrs 2.46 0.51 3.51 0.61 -7.8779 0.0001* 

6 hrs 2.77 0.60 3.86 0.65 -7.2814 0.0001* 

8 hrs 3.23 0.60 4.43 0.78 -7.2343 0.0001* 

10 hrs 3.83 0.75 4.66 0.91 -4.1756 0.0001* 

12 hrs 4.71 0.62 4.51 0.85 1.1209 0.2663 

*p<0.05 
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Comparison of Mean VAS scores of Group C & Group D at different time  

 

Our secondary outcome regarding the side effects like nausea and vomiting were observed in 

2 patients in group C and 1 patient in group D. No other side effects were observed during 

post–operative monitoring of patients included in our study. 
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Discussion  

Multimodal analgesia is currently practised for better pain management both intra-operatively 

and post-operatively. They include NSAIDS, opioids, alpha 2 agonists, local anaesthetic as in 

infiltration, neuraxial, perineural, myo-fascial plane blocks. There are increasing trends in the 

use of USG guided TAP block for post-operative analgesia with fewer side effects. The ease 

to perform TAP block has made it even more popular in current days. 

Our study compared the analgesic effect of additives clonidine and dexamethasone added to 

ropivacaine in subcostal TAP block in patients undergoing laparoscopic surgeries. Seventy 

patients of ASA 1 and ASA 2 were included in the study and randomly divided in two 

groups. The primary aim of our study was to compare the duration of post operative analgesia 

and VAS scores.  

The demographic profile of both groups were statistically insignificant thus helping us to 

remove confounding factors which might affect the results. 

We noted longer duration of post-operative analgesia in group who received clonidine as 

additive and post-operative VAS score upto 10th hour were significantly lower in clonidine 

group when compared with dexamethasone group. 

 

Hemalata et al., conducted similar study on comparative evaluation of clonidine 75mcg and 

dexamethasone 4mg as adjuvants to 0.2% ropivacaine for USG guided TAP block on 60 

patients undergoing abdominal surgery. Duration of analgesia was significantly greater in 

clonidine group as compared to dexamethasone group (16.50 ± 6.68 vs. 9.67 ± 6.46 h; 

p=0.001). The VAS score was significantly less in group clonidine up to 6th hour (p<0.05). 

Our study used concentration of 0.375%ropivacaine and the duration of analgesia was 648± 

81.33 min in group clonidine compared with 498.37±74.53 min in group dexamethasone with 

p value of 0.0001. The VAS score were significantly lower in group clonidine up to 10 hours. 
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This may be due to use of higher concentration of ropivacaine and VAS score were assessed 

at shorter time intervals as compared to their study. Our study results correlates with their 

study. [28] 

 

Suseela I, Anandan K. et al., conducted a double-blinded randomized study on comparison 

of ultrasound‑guided bilateral subcostal TAP block vs port‑site infiltration with bupivacaine 

in laparoscopic cholecystectomy in group of 80. Time to first analgesic (Mean±SD) in    

Group I receiving 5ml of 0.5% bupivacaine at each port and Group T receiving subcostal 

TAP block with 20ml of 0.25% bupivacaine was 292.7 ± 67.03 and 510.3 ± 154.55 min. The 

mean tramadol required was141.8 ± 60.01 mg and 48.69 ± 36.14 mg, respectively (P = 

0.001). Mean NRS at 2, 3, 6, 12 and 24 h was significantly less in group receiving subcostal 

tap block. Subcostal TAP block showed better NRS scores and longer duration of analgesic 

effect when compared to traditional post site infiltration. Even though 0.5% bupivacaine used 

at post site infiltration subcostal tap block had longer duration of action. Hence we chose 

subcostal tap block for laparoscopic surgery which is superior to conventional port site 

infiltration. [29] 

Acharya R, Baksi R. et al., conducted a prospective study on comparing the duration of 

postoperative analgesia between levobupivacaine vs levobupivacaine with clonidine in TAP 

block in patients undergoing lower segment caesarean section on 100 parturients. They 

concluded that addition of clonidine 1 mcg/kg to 20 ml of 0.25% levobupivacaine in TAP 

block bilaterally for caesarean section significantly increases total period of postoperative 

analgesia (17.94 ± 0.76 h) compared to group with only 0.25% levobupivacaine alone (7.16 ± 

0.41 h) (P < 0.001) [30]. Sharma UD, Prateek. et al., conducted a trial on addition of 

dexamethasone to ropivacaine on USG-guided TAP block for inguinal hernia repair on total 

of 60patients. Patients in one group received 20ml of 0.5% ropivacaine and 2 ml of normal 
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saline whereas patients in other group received 0.5% ropivacaine 20 ml and 8mg 

dexamethasone, in USG‑guided TAP Block on the same side. They concluded that addition 

of dexamethasone to ropivacaine significantly reduces post‑operative pain and prolongs the 

duration of post‑operative analgesia (547.50min) when compared with other group (387.50 

min) (P < 0.001). [31]. As both the studies show addition of adjuncts has prolonged the 

duration of action of local anaesthetic, we chose to compare those drugs. We compared the 

duration of analgesia, the vas scores and any side effects associated with use of clonidine and 

dexamethasone.  Both the studies mentioned that their patients had received spinal 

anaesthesia for surgery and tap block given at the end of surgery. We did not use any other 

regional anaesthesia techniques in our study which removes confounding factors acting on 

analgesic effect, hence vas score and duration of analgesia is better assessed in our study.  

Sarvesh B, Shivramu BT. et al., studied regarding addition of dexmedetomidine to 

ropivacaine in subcostal TAP block on 60 patients undergoing laparoscopic cholecystectomy. 

They divided two groups to receive either bilateral USG subcostal TAP blocks with 18 mL 

0.375% ropivacaine and 2 ml of normal saline or 18 ml 0.375% ropivacaine with 0.5mcg/kg 

dexmedetomidine 2 ml. They concluded that dexmedetomidine prolongs postoperative 

analgesia 485.6 min as compared to control group 289.83 min and reduces opioid 

consumption without any major adverse effects32. In our study we used clonidine which is a 

α2-agonist less selective and cost effective than dexmedetomidine.  

Sinha S, Palta S. et al., studied comparison of USG-guided TAP block with bupivacaine and 

ropivacaine for postoperative analgesia in laparoscopic cholecystectomies among 60 patients. 

Both groups received 20ml of either 0.25% bupivacaine or 0.375% ropivacaine. They 

interpreted that ropivacaine provides effective and better analgesia in the immediate 

post‑operative period up to 1 h as compared to bupivacaine. Verbal rating score assessed and 

interquartile range of pain score were taken into consideration in their study which were 
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lower at 10min, 30min and 1 hour in ropivacaine group and later both showed equivalent pain 

scores. In our study we chose ropivacaine which is less cardiotoxic as compared to 

bupivacaine and have longer sensory blockade than bupivacaine.[42]  

Shah DM, Arora M. et al compared dexamethasone and clonidine as an adjuvant to 1.5% 

lignocaine with adrenaline in infraclavicular brachial plexus block for upper limb surgeries. 

[34] and Sinha C, Kumar B. et al., conducted a study on comparison of dexamethasone and 

clonidine as an additive for caudal blocks in pediatric urogenital surgeries on 60 children 

[35]. Both the studies used same drugs as our study as additives for perineural and central 

neuraxial blockades respectively. In our study we used same drugs as additive to ropivacaine 

in subcostal TAP which is a myofascial block. Similar to those studies, our study showed 

better and longer duration of analgesia in clonidine group, our results correlates with these 

studies. (p<0.05)  

Bharadiya S, Meena N. et al., conducted a study on effect of addition of dexamethasone or 

clonidine to ropivacaine on postoperative analgesia in ultrasonography guided TAP block for 

inguinal hernia repair on 64 patients. Two groups: one (n=32) received 0.5% ropivacaine 

with dexamethasone 8mg and other group (n=32) received 0.5% ropivacaine with clonidine 

75mcg as USG guided TAP block at the end of surgery. The postoperative pain was 

evaluated by visual analog scale (VAS) for pain scoring at every 2 hours for 24 hours 

postoperatively. Time to first rescue analgesia was significantly less in clonidine group 

(424.53±34.13) compared to dexamethasone group (616.09±31.36min) (P < 0.001). Visual 

analog scale scores for both somatic and visceral pain were significantly higher in clonidine 

group than dexamethasone group at 6h, 8 h and 12 h postoperatively. [38] Our study 

compared same drugs as additives in subcostal TAP block but showed contrasting results 

where clonidine group showed longer duration  i.e., 648± 81.33 min compared with 

dexamethasone 498.37±74.53 min. VAS scores were significantly lower in clonidine.  
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Niraj .G, kelkar A., et al., conducted study on comparing the analgesic effectiveness of 

subcostal tap block with epidural analgesia following upper abdominal surgery in 62 patients. 

TAP group patients were inserted with bilateral subcostal TAP catheters and received 1mg/kg 

of 0.375% bupivacaine every 8th hour. The epidural group received 0.125% bupivacaine with 

fentanyl 2mcg/ml as continuous infusion. 

The main outcome measure was VAS score at 8,24,48,72hrs after surgery. They found no 

significant difference in interquatile range of vas score during coughing at 8 h between the 

TAP group (4.0 (2.3-6.0 [0-7.5])) and epidural group (4.0 (2.5-5.3) [0-8.5])) and at 72 h (2.0 

(0.8-4.0 [0-5]) and 2.5 (1.0-5.0 [0-6]), respectively). Tramadol consumption was significantly 

greater in the TAP group (p = 0.002). Though there is difference in concentration of 

bupivacaine and use of continuous infusion in epidural group compared to boluses in tap 

group there was no significant difference in vas score. Hence Subcostal TAP catheter boluses 

may be an effective alternative to epidural infusions for providing postoperative analgesia 

after upper abdominal surgery. [41] Hence we selected subcostal tap block which serves as an 

alternative for epidural analgesia when there is coagulopathies, local infection, difficult 

epidural placements and also overcomes problems of epidural analgesia like hypotension and 

inadvertent dural puncture. 
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Conclusion 

Subcostal TAP block is a safe and effective technique employed in managing post-operative 

pain after laparoscopic cholecystectomy. This technique helps in opioid sparing effect, 

prevents overuse of NSAIDS and also prevents the side effects of central neuraxial blockade. 

Ropivacaine which has longer duration of sensory blockade in comparison to bupivacaine 

and with addition of dexamethasone and clonidine as adjuncts will further prolong the 

duration of action of analgesia.  

Based on our study results we conclude that addition of 1mcg/kg clonidine to ropivacaine in 

ultrasound guided subcostal TAP block for laparoscopic cholecystectomy provides better and 

longer duration of post-operative analgesia than addition of dexamethasone to ropivacaine. It 

also provides better quality of analgesia as assessed by VAS scores.  
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  Summary 

Our present study included 70 patients of ASA 1 and ASA 2 scheduled for laparoscopic  

surgery (cholecystectomy) under general anaesthesia. Patients were randomly assigned to one 

of the two groups (group C and group D ) to receive subcostal TAP block. 

Group C: Patients in this group received subcostal TAP block on each side with 0.375% 

ropivacaine 20 ml along with 4mg dexamethasone as additive. 

Group D: Patients in this group received subcostal TAP block on each side with 0.375% 

ropivacaine 20 ml along with 1mcg/kg clonidine made to 1 ml. 

We aimed to compare analgesic effect of clonidine vs dexamethasone added to ropivacaine in 

subcostal TAP block in terms of duration of analgesia and VAS scores. Secondary outcomes 

were to assess any side effects. 

All the patients, in both groups were comparable with regards to age, weight, height, 

ASA grade, baseline pulse rate, baseline SBP, baseline DBP. 

All participants received general anaesthesia for laparoscopic cholecystectomy and USG 

guided subcostal TAP block was performed at the end of surgery. Both 

investigator and patients were blinded for the study. The patients were observed and 

monitored for VAS score, pulse rate, blood pressure, nausea vomiting and 

other side effects of the drugs or complications of the procedure. Injection tramadol 

was used as the rescue analgesic when VAS ≥ 5. The time of first rescue analgesia was noted. 

The following conclusions were made from our results 

 . The duration of analgesia was found to be 648±81.33min in group C and it was 

498.37±74.53min in group D which statistically significant with p value of 0.0001.  

 The VAS score scores of both groups were compared at intervals of 15min, 60min, 

90min, 120min, 3rd hour, 4th hour, 5th hour, 6th hour, 8th hour, 10th hour which showed 

statistically significant difference.  
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 Mean VAS score group C were less when compared with group D till 10th hour post-

operatively except at 12th hour which was 4.71±0.62 in group C and 4.51±0.85 in 

group D. 

 Our secondary outcome regarding the side effects like nausea and vomiting were 

observed in 2 patients in group C and 1 patient in group D. No other side effects were 

observed during post–operative monitoring of patients included in our study. 
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Annexure I 

 

INFORMED CONSENT 

“Comparison of ultrasound guided subcostal transverse abdominis plane 

block using dexamethasone and clonidine as adjuvants with ropivacaine for 

postoperative analgesia in laparoscopic surgeries: a randomized double 

blind controlled study” 

Name of the participant:  

Name of the principal investigator: Dr. Akshatha B 

Name of the institution: SDM College of Medical Sciences 

                           I, _______________________________________________, have read the 

information in this form (or has been read to me). I was free to ask any questions and they have 

been answered. I am over 18 years of age and, exercising my free power of choice, hereby give 

my consent to be included as a participant in “Comparison of ultrasound guided subcostal 

transverse abdominis plane block using dexamethasone and clonidine as adjuvants with 

ropivacaine for postoperative analgesia in laparoscopic surgeries: A randomized double blind 

controlled study” 

 I have read and understood this consent form and the information provided to me. 

I have been explained in my vernacular language that, during the course of the study, I might 

be allotted in any of the sample group (GROUP D/GROUP C) and it shall not be my decision 

to be in a particular group. I have been explained about the possible advantages/disadvantages 

of being allotted in either of the sample group. I have been explained about the complications 

of the procedure (TAP block) like accidental intravascular injection, bowel injury. I have been 

explained about possible adverse effects of the drugs involved dexamethasone, clonidine and 

ropivacaine in the study, like bradycardia, hypotension, vomiting, headache, paraesthesia, 

chills, pruritis with ropivacaine and chances of infections as with dexamethasone, drowsiness 

hypotension, dryness of mouth with clonidine and the readiness and expertise available to 

handle such emergencies, if it occurs. 

1. I have been explained the consent document and nature and aim of study.  

2. My rights and responsibilities have been explained to me by the investigator. 

3. I have been advised about the risks associated with my participation in the study. 

4. I have informed the investigator of all treatments I am taking or have taken in the 

past. 

5. I agree to cooperate with the investigator and I will inform him immediately if I suffer 

from unusual symptoms. 
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6. I am aware of the fact that I can opt out of the study at any time without having to 

give any reason and this will not affect my future treatment in the hospital. I am also 

aware that the investigators may terminate my participation in the study at any time, 

for any   reason, without my consent. 

7. I hereby give permission to the investigators to release the information obtained from 

me as result of participation in this study to the sponsors, regulatory authorities, 

Government agencies and the ethics committee. I understand that they may inspect 

my original records. 

8. My identity will be kept confidential if my data are publicly presented. 

9. I have had my questions answered to my satisfaction. 

10. I have decided to be in the research study. 

Date and time:                                                  Patients signature with name     

Place:                                                                  

Witness:       

Relationship to patient: 

 

I hereby state that the study procedures were explained in detail and all questions were fully 

and clearly answered to the above mentioned participant and relative. 

 

Signature of the investigator: 
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ಶ್ರ ೀ.ಧ.ಮಂ. ವೈದ್ಯ ಕೀಯ ಮಹಾವಿದ್ಯಯ ಲಯ ಮತ್ತು  ಆಸ್ಪ ತ್ರರ  

ಮಂಜುಶ್ರ ೀನಗರ, ಸ್ತ್ತು ರು,ಧಾರವಾಡ 

ಕರ್ನಾಟಕ -೫೮೦೦೦೯ 

ಒಪ್ಪಪ ಗೆ ಪತ್ರ  

ಭಾಗವಹಿಸುವವರು ಹೆಸರು : 

ಪಧಾನ ವೈದ್ಯ ಕೀಯ ಸಂಶೀಧಕರ ಹೆಸರು : ಡಾ|| ಅಕ್ಷತ. ಬಿ 

ಸಂಸೆ್ಥಯ ಹೆಸರು : ಶ್ರ ೀ.ಧ.ಮಂ. ವೈದ್ಯ ಕೀಯ ಮಹಾವಿದ್ಯಯ ಲಯ ಮತ್ತು  ಆಸಪ ತ್ರರ  

……….………ವಯನಸಿ್ಸ ನ ನಾನು, ಈ ಮೂಲಕ " ಲ್ಯಯ ಪರೊಸ್ಕ ೀಪಿಕ್  ಶಸು ರಚಿಕತಿ್ರ ಯ 

ನಂತರದ್ ನೀವು ನಿವಾರಕಕ್ಕಕ  ರೊೀಪಿವಾಕೈನ್ನೊಂದಿಗೆ ಸಹಾಯಕಗಳಾಗಿ 

ಡೆಕಿಮೆಥಾಸ್ನ್ ಮತ್ತು  ಕ್ಲ ೀನಿಡಿನ್ ಅನುು  ಬಳಸುವ ಅಲ್ಯರ ರಸೊಂಡ್ ಸಬ್ಕ್ೀಸರ ಲ್ 

ಟ್ಯಯ ಪ್ ಬ್ಲಲ ಕ್ನ ಹೀಲಿಕ್ಕ ಪ್ರರ ಸ್ಥಪ ಕರ ವ್ ಯಾದೃಚಿಿಕರಿಸ್ಸದ್ ಡಬಲ್ ಬಲ ಲೊಂಡ್ ಸರ ಡಿ " ಎೊಂಬ 

ಅಧಯ ಯನದ್ಲಿಲ  ಪ್ರಲ್ಗೊ ಳಲು ನನು  ಒಪಿಪ ಗೆಯನುು   ನಿೀಡುತ್ತು ರುವೆನು. ಈ ಅಧಯ ಯನದ್ಲಿಲ  

ಯಾವುದ್ಯದ್ರೂ ಒೊಂದು ಗೊಂಪಿನಲಿಲ  (ಗೊಂಪು- ಡಿ /ಗೊಂಪು- ಸ್ಸ) ನನು ನು ಸೇರಿಸಬಹುದು 

ಹಾಗೂ ಯಾವುದೇ ಒೊಂದು ನಿದಿಿಷ್ರ  ಗೊಂಪಿಗೆ ಸೇರುವುದು ನನು  ನಿಧಾಿರವಲಲ . 

ಈ ಅಧಯ ಯನದ್ ಗರಿ, ಇದ್ರಿೊಂದ್ಯಗವ ಉಪಯೀಗಗಳು, ತೊಂದ್ರೆಗಳ ಬಗೆೊ  

ಕೂಲಂಕುಶವಾಗಿ ನನಗೆ ಅರ್ಿವಾಗವ ರಿೀತ್ತಯಲಿಲ  ನನು   ಆಡು ಭಾಷೆಯಲಿಲ  ತ್ತಳಿಸ್ಸರುತ್ತು ರೆ. 

ಇದ್ನುು  ಸರಿಯಾಗಿ ಅರ್ಥಿಸ್ಸಕ್ೊಂಡು ನಾನು ಸವ ತಂತರ ಯ ವಾಗಿ, ಯಾರ ಒತು ಡವೂ ಇಲಲ ದೆ 

ಒಪಿಪ ರುತ್ರು ೀನೆ.  

೧- ನನಗೆ ನಿೀಡಿರುವ ಮಾಹಿತ್ತಯನುು  ಓದಿ ಅರ್ಿಮಾಡಿಕ್ೊಂಡಿದೆದ ೀನೆ.  

೨- ನನಗೆ ಈ ಅಧಯ ಯನದ್ ಬಗೆೊ  ಮತ್ತು  ಒಪಿಪ ಗೆ ಪತರ ದ್ ಬಗೆೊ  ವಿವರಿಸಲ್ಯಗಿದೆ. 

೩- ನನು  ಹಕುಕ ಗಳು ಮತ್ತು  ಜವಾಬ್ಲದ ರಿಗಳ ಬಗೆೊ  ನನಗೆ ವಿವರಿಸಲ್ಯಗಿದೆ. 

೪- ನಾನು ತ್ರಗೆದುಕ್ಳುು ತ್ತು ರುವ  ಅರ್ವಾ ಹಿೊಂದೆ ತ್ರಗೆದುಕ್ೊಂಡ ಎಲ್ಯಲ  ಚಿಕತಿ್ರ ಗಳು 

ಸಂಶೀಧಕರಿಗೆ ತ್ತಳಿಸಲ್ಯಗಿದೆ. 

೫-ನಾನು ಯಾವುದೇ ಸಮಯದ್ಲಿಲ  ಅಧಯ ಯನದಿೊಂದ್ ಹರಬರುವ ಅಧಿಕಾರವನುು  

ಹೊಂದಿರುತ್ರು ೀನೆ. 

೬- ತನಿಖಾಧಿಕಾರಿಯೊಂದಿಗೆ ಸಹಕರಿಸಲು ನಾನು ಒಪುಪ ತ್ರು ೀನೆ ಮತ್ತು  ನಾನು ಅಸಾಮಾನಯ  

ರೊೀಗ ಲಕ್ಷಣಗಳಿೊಂದ್ ಬಳಲುತ್ತು ದ್ದ ರೆ ತಕ್ಷಣ ಅವರಿಗೆ ತ್ತಳಿಸುತ್ರು ೀನೆ. 

೭-ನನು  ಒಪಿಪ ಗೆ ಇಲಲ ದೆ ತನಿಖೆಗಾರರು ಯಾವುದೇ ಕಾರಣಕ್ಕಕ  ಯಾವುದೇ ಸಮಯದ್ಲಿಲ  

ಅಧಯ ಯನದಿೊಂದ್ ನನು  ಭಾಗವಹಿಸುವಿಕ್ಕ ಅೊಂತಯ ಗೊಳಿಸಬಹುದು ಎೊಂದು ನಾನು 

ತ್ತಳಿದಿದೆದ ೀನೆ. 
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೮- ಪ್ರರ ಯೀಜಕರು, ನಿಯಂತರ ಕ  ಅಧಿಕಾರಿಗಳು, ಸಕಾಿರದ್ ಏಜೆನಿಿ ಗಳು ಮತ್ತು  ನೈತ್ತಕ 

ಸಮಿತ್ತಯಲಿಲ  ಭಾಗವಹಿಸುವವರಿಗೆ ಅಧಯ ಯನದ್  ಪರಿಣಾಮಗಳನುು  ಬಿಡುಗಡೆ 

ಮಾಡಬಹುದು ಎೊಂದು ಅನುಮತ್ತ ನಿೀಡಿರುತ್ರು ೀನೆ. 

೯-ಈ ಅಧಯ ಯನವನುು  ಯಾವುದೇ ರಿೀತ್ತಯಲಿಲ  ಪರ ಕಾಶನ ಮಾಡಲು ನನು  

ಅಭ್ಯ ೊಂತರವಿರುವುದಿಲಲ . 

೧೦- ನನು  ವಿಷ್ಯವನುು  ಸಾವಿಜನಿಕವಾಗಿ ನಿೀಡಲ್ಯದ್ಲಿಲ  ನನು  ಗರುತನುು  ಗೌಪಯ ವಾಗಿ 

ಇಡಲ್ಯಗವುದು. 

೧೧- ನಾನು ಯಾವುದೇ ಪರ ಶ್ನು ಗಳನುು  ಕೇಳಲು ಮುಕು ನಾಗಿದೆದ ೀನೆ ಮತ್ತು  ನನು  ಪರ ಶ್ನು ಗಳಿಗೆ 

ಸಮಾಧಾನಕರವಾಗಿ ಉತು ರಿಸಲ್ಯಗಿದೆ. 

೧೨-  ನಾನು ಈ ಅಧಯ ಯನದ್ಲಿಲ  ಭಾಗವಹಿಸಲು ನಿಧಿರಿಸ್ಸದೆದ ೀನೆ.  

 

ದಿನಾೊಂಕ : 

ಸಮಯ : 

ಸೆ ಳ: 

ರೊೀಗಿಯ ಹೆಸರು ಮತ್ತು  ಸಹಿ  

ಸಾಕಿದ್ಯರರ ಹೆಸರು ಮತ್ತು  ಸಹಿ : 

ರೊೀಗಿಗೆ ಸಂಬಂಧ: 

 

 

 

 

 

 

 

 

 

 

 



70 

 

Annexure II 

PROFORMA 

SERIAL NO:                                                                                DATE: 

NAME:                                          AGE:        Y                            

SEX: M / F                                    IP NO: 

HEIGHT (CM):                            WEIGHT (KG):                    BMI(KG/M2): 

COMORBID ILLNESS:              MEDICATIONS: 

DIAGNOSIS:                                                                           

PRE-OPERATIVE: 

ASA GRADE:                                   MALLAMPPATI GRADE: 

PULSE RATE:                                  BP:                                                    

SYSTEMIC: 

RS:                                                      CVS: 

PA:                                                      CNS: 

TIME OF INDUCTION OF BLOCK: 

START OF SURGERY:                                    

END OF SURGERY: 

DRUGS USED INTRAOPERATIVELY: 

 

TIME OF RESCUE ANALGESIA: 

OTHER SIDE EFFECTS, IF ANY: 

MONITORING PR 

(bpm) 

BP 

(mmHg) 

VAS 

SCORE 

Nausea 

/vomiting 

15 MINS     

30 MINS      

60 MINS     

90 MINS     

120 MINS     

3RD HOUR     

4TH HOUR     

5TH HOUR     

6TH HOUR     

8TH HOUR     

10TH HOUR     

12TH HOUR     
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Annexure III 

Ethical committee clearance 
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Annexure III A 

Change of guide  
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Annexure IV 

 

Plagiarism Certificate 
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